
t.n 
-I 
l> 
-I 
- ;t 
0 
z 

I tJ) 
JTI 
::a < ~ 

~. c=; ~ 
' ; ! 

l> . 

~ .\ 
)> I 

r-

' 
• j 

VOL II ! 
l 

... . l . l ! 

@ 
AUG 1980 

STATION SERVICE MANUAL 
' 

VOLUME II 

.. 

@Bell System 

325-049 AUGUST 1980 



Station Service Manual Vol II 

Comments concerning content, usability, and adeqµacy of this manual 
will be welcomed. This sheet may be removed and mailed directly to 
the Bell System Practices Organization. This sheet is not to be used 
for ordering manuals. The following page will give you ordering 
information. 

Mail To: 

Bell System 
Data Design Engineering Manager 
2400 Reynolda Road 
Winston-Salem, N. C. 27106 



Orders for these manuals should be placed on: 

Western Electric 
Indiana Publications Center 
P. 0. Box 26205 
Indianapolis, Indiana 46226 



STATION 
SERVICE 
MANUAL 

VOL II 

Printed in U.S.A. 



The information in this manual expands coverage 
to those Telephone Sets that are seldom used and 
are not included in the Station Service Manual 
Volume 1. 

ISSUE 6, AUGUST 1980 



TABLE OF CONTENTS 

VOLUME I 
Section Section 
Number Issue Subject Number l11ue Subject 

firsf Aid - First Aid TELEPHONE SETS (CURRENT PRODUCTION) 

GENERAL AND ASSOCIATED APPARATUS • 502-501-120 5036, 503C, 503CM, and 5 136 

• 463-110-100 12 Auxiiiory Signals - Identification, Installation, 
Operation, Maintenance, and Connections • 502-503-120 2503-Type 

500-112- 100 10 Inductive Noise 502-521-401 500A/6 

500-114-100 Station Ringing Apparatus Selection and • 502-521-402 500C/0 and 5000M 

Limitations 
502-521-405 501C/O and 501CM/OM 

• 500-150-100 10 Radio Signal Suppression for Telephone Se.ts 
502-521-410 554A/6, 554F, 554AM/6M, and 554AMP /6MP 

500-810-200 Packaging and Handling - Disconnected Station 
Apparatus • 502-521-411 556A/6 

• 501-120-100 II Buzzers and Bells • 502-523-40 I 25000, 25000M, and 25000MG 

• 501-136-100 Station Transformers • 502-523-402 2554B, 2554BM, 2554BMP, and 2554BMPG 

• Add 501-211-102 • 502-531-401 502A/B and 502BM 

501-211-102 Handsets IAmplifierl - G6, G7, G8, and Gl3 
Types 502-531-402 5 IOA, B, E, F and FM 

501-211-103 Handset - G36-Type 502-531-405 51 IF, 51 IH, and 51 IHM 

501-226-100 Amplifiers - 238-, 276-, and 277-Type 502-531-406 5156 and 5156M 

501-226-101 Amplifiers - 151-, 241-, and 242-Type • 502-531-407 5556, 5556M, and 5556MP 

501-226-102 Amplifier - 315-Type 502-531-408 558A/B 

501- 250-303 Ringers - C-T ype 502-531-409 558C/O 

501-251-100 10 Ringers - El-Type 502-531-410 558F and 558FM 

501-252-400 Ringer - FTA 502-533-401 25028 and 25026M 

• 501-258-101 Ringer - LIA-Type 502-533-402 2510F and 2510FM 

• 501-259-101 Ringer - P-Type 502-533-403 251 lF, 251 IH, and 251 lHM 

501-260-100 Tone Ringer - SIA and SIAM 502-533-404 25156 and 2515BM 

• Add 501-375-101 502-533-405 2555B, 25556M, and 25556MP 

501-375-101 Ringer Isolator - 28A 
502-533-406 25580 and 25580M 

501-380-100 Termination Unit - I A 

• 502. 120-200 Telephone Sets and Station Apparatus 
502-580-401 500AO and 500ADM 

Selection of Indoor locations 502-580-403 501F and 501FM 
502-120-202 Selecting Outdoor locations 

502-580-405 
HAND TELEPHONE SETS 

500l/M and 500MM 

• 501-210-110 MIA Handset • 502-580-408 500R/S and 500SM 

• Add 502-303-102 502-580-411 500W /Y and 500WM/YM 

502-303-102 220-, 226-, 2220-, and 2226-Type 
502-580-412 5146 and 5146M 

502-320-400 211 • 502-580-438 526A/6 and 526AM/6M 

502-320-40 I 212l • 502-582-400 2500M and 2500MM 

• 502-322-400 AC- and AD-Type Telephone Bases Wilh 220·, 
226-, 2220-, and 2226-Type Hand Telephone 

502-582-402 25005 and 2500SM 

Sets 502-582-403 2500Y and 2500YM 



• 
• 

• 

• 
• 
• 
• 

• 

Section 
Number 

502-582-404 

502-582-415 

502-721-402 

502-723-40 I 

502-724-401 

502-726-401 

502-727 -402 

502-727 -404 

502-729-401 

502-729-402 

502-730-401 

502-732-401 

502-733-40 I 

502-735-40 I 

502-739-401 

502-7 41-40 I 

503- I 00- I 00 

Issue Subject 

2514B and 2514BM 

2526B and 2526BM 

702B and 702BM 

2702B, 72026M, and 2702BMG 

7126and712BM 

2712B and 27126M 

7020 

7136 and 713BM 

27020 and 2702DM 

27136 and 27136M 

750-Type 

2750A/8 and 2750AM/6M 

751-Type 

2751C and D 

753A and 6 

2753A and 6 

Modular Type - General Information 

DECORATOR AND DESIGN UNE TELEPHONE SETS 

503-100-120 58 1 A Telephone Set Bases 

• 503-200- I 00 900A-, 9006-, 2900A-, and 29006-Type 

503-200-10 I 910A and 29 IOA 

503-200-102 902A I and 2902A I 

Section 
Number Issue 

• 503-200-103 

• 503-200- I 04 

503-200-105 

• 503-200-106 

• 503-200- I 07 

503-200-108 

• 503-200- I 09 

503-200-110 

503-200- 111 

• 503-200- 112 

503-200-113 

• 503-200-114 

• 503-200-115 

Subject 

930A-, 930B-, 2930A-, 29306-, and 29316- Type 

940-Type 

911AI and 2911AI 

921A, 9216, 2921A and 29218 

881AIOO, 8818100, BBICIOO, 881AIOI, 
6816101, 88ICIOI, 881BI 10, BBICI 10, 
2881AIOO, 28816100, 2881CIOO, 2881AIOI, 
28818101, 2881CIOI, 28818110, and 
2881CllO 

881AI02, 8816102, 881AI03, 8818103, 
881Al04, and 8816104 

881AI05, 8818105, 881CI05, 881Al06, 
8816106, 881Al07, 8816107, 881CI07, 
881Al08, 8818108, and 881(108 

862A200 

8816109, 88IC109, 28816109, and 286IC109 

881CI 11 and 2881CI 11 

D-180574 

950A- and 2950A-Type 

951Al-03 

952A 1-03 

FUNCTIONAL TELEPHONE SETS AND ADJUNCTS 
• 503-200- 116 

• Add 501-164-203 
501-164-203 I 200A Tl TOUCH-A-MA TIC® 12 Adiunct Dial 

• 501-164-204 I 200AR I TOUCH-A-MA TIC• 12 Adiunct Dial 

• 503-400-100 5001TOJA TOUCH-A-MATJC• S Series 

• 503-400-200 501 ITO I A TOUCH-A-MA TIC• S Series 

VOLUME II 

STATION PROTECTION - GR()UNDING, WIRING, AND CABLING 461-200-210 Station Wire and Coble Attaching and Fastening 

010-111-010 Electrical Protection When Using Portable AC • 461-220-100 Mobile Home Wiring - Permanent Type 

Operated Tools and Equipment 
Add 461-220-101 

• 460-100-400 Station Protection and Grounds 461-220-101 Recreational Vehicle Wiring - Nonpermonent 
Type 

460-110-100 Special Safeguard Measures !SSMI and Special 
Service Protection ISSPl • Add 461-602-100 

• 461-602-100 Connecting Blocks- 42A, 44A, and 47-Type 
460-300-149 Separation and Mechanical Protection for Wire 

and Cable 

• 461-200-100 Inside Wire and Cable • 461-610-100 Connecting Blocks-625-, 630-, and 635-Type 

461-200-200 Selection of R:oute for Station Wire and Cable 461-619-101 Terminals - Outdoor Wiring 

• 461-200. 203 Handling Station Wire and Cable 

• Add 461-630-100 I 

• 461-200-206 B Station Wire and Associated Apparatus • 461-630-100 JO Jacks and Plugs - Identification and Service 

ii 



Section Section 
Number Issue Subject Number Issue Subject 

STATION TOOLS, MATERIALS/PROCEDURES 502-522-402 15546 

081-705-101 Join-Use Poles and Other Equipment - B 502-531-403 51 IA/6 
Voltage Tester 

502-531-404 51 IC/D 

• Add 081-705-102 

• 081-705-102 I 88A Test Set !Stop litel 502-532-40 I 15026 

081-720-101 Body Belts and Safety Straps 502-532-402 1510F 

Add 081-730-101 502-532-403 151 ID 
081-730-101 Climbers 

502-532-408 151 IF/H 

• Add 460-300- I 03 

• 460-300- I 03 Insulating Gloves 502-532-409 15156 

• 460-300- I 08 Ladders 502-532-410 15556 

• Add 460-300-110 502-532-411 1558D 
460-300-110 Climbing Precautions 

• 502-580-402 500E/F and 500FM 
460-300- 111 Joint Use Poles - Clearance and Separations 

502-580-404 500H 
DROP AND BLOCK WIRING 

502-580-406 500P 
Add 460-300-121 

460-300-121 Drops From Open and Rural Lines 502-580-407 501P 

460-300-123 Drop and Block Wire-Attaching and Fastening 502-580-409 500U 

460-300- 127 Pole-to-Pole and Pole-to-Building Runs 502-580-410 501U 

460-300- 129 Drop and Block Wire - Discontinuance of 502-580-437 525A/6 
Service 

Add 502-580-455 
460-300-131 Multiple Drop Wire - Placement 502-580-455 570 

460-300- 134 Dedicated Plant - Wiring Access Points 502-581-400 1500M 

460-300- 140 Wire Terminals - Multiple Line Wires 502-581-40 I 1500S 

460-300-143 Buried Plant - Buried Wire T erminotions 502-581-402 1500Y 

460-300- 145 Drop and Block - Strand, Sheath, Pole, and 502-581-403 15146 
Woll Wire T erminols 

502-721-40 I 7016 
462-070-015 Drop Wire Clearances 

502-722-40 I 17026 

• 462-200-200 Splicing Drop and Block Wiring 
502-725-40 I 17126 

462-400-200 Drop and Block Wiring Stringing Sags for Drop 
Wire 502-727-40 I 701D 

462-400-206 Drop Wire - Placing, Replacing, and Lowering 502-727-403 7116 

TELEPHONE SETS (MD) 502-728-40 I 1702D 

502-521-403 500J/K 502-728-402 17136 

502-521-404 501A/6 502-731-401 1750A/6 

502-521-406 501J/K 502-734-401 1751C and D 

502-522-401 1500D 502-740-401 1753A and 6 

iii 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 010-111-010 
Issue 2, January 1976 

ELECTRICAL PROTECTION WHEN USING 

PORT ABLE AC OPERATED TOOLS AND EQUIPMENT 

CONTENTS PAGE 

1. GENERAL 

2. PRECAUTIONS 2 

3, PROVISIONS FOR GROUNDING 2 

4. METHOD OF GROUNDING 4 

5. DOUBLE INSULATED TOOLS 4 

6. GROUND FAULT INTERRUPTER (GFI) 5 

1. GENERAL 

1.01 This section contains information on the safe 
work practices to be followed when using 

ac operated tools and equipment. This practice 
also applies to the ac operated equipment or test 
gear. 

1.02 This section is reissued to: 

• Include information that was previously 
contained in Section 080-120-101. 

• Include identical information in Section 
620-103-010. 

• Update illustrations to conform with the 
revised National Electrical Code. 

• Provide information on double-insulated tools 
and ground fault interrupter units. 

• Require tools equipped with 3-conductor cords 
be tested for ground continuity upon receipt, 
after maintenance, and at monthly intervals. 

Since this is a general revision, arrows ordinarily 
used to indicate changes have been omitted. 

1.03 The operator of portable electric equipment 
is protected from electric shock by: 

(a) Providing a continuous effective low resistance 
ground return to the power system from 

the device equipped with a 3-conductor cord. 

(b) Using a double insulated Underwriters 
Laboratories (UL) approved tool. 

Note: Tools operated from ungrounded 
portable electric generators (circuit isolated 
from ground) do not require grounding. The 
grounded type 3-wire type receptacle has been 
provided to accommodate the connection of 
various portable tools to the generator. 

1.04 Grounding as described in this section is 
accomplished by a third conductor in the 

cord that is used to connect the tool housing to 
the local power grounding system or to other 
equivalent grounds such as a continuous metallic 
cold water pipe which is covered by a minimum 
of 10 feet of earth. 

1.05 Grounding the metal framework on portable 
electric tools protects the operator from 

electrical shock caused by insulation breakdown of 
current carrying parts within the housing. Grounding 
prevents a hazardous voltage on the metal framework 
of the tool. 

1.06 Bell System approved soldering coppers used 
in central offices and PBXs and approved 

double insula.ted power tools do not require 
grounding. All other portable power tools equipped 
with a metal housing and not designated "double 
insulated" shall be effectively grounded. (Tools 
operated by ungrounded portable generators do not 
require grounding.) 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 010-111-010 

If grounding cannot be accomplished 
as outlined in this section, the electric 
tool must not be operated Nonelectric 
tools should be used to complete the 
job. 

1.07 Additional electric shock protection is provided 
on aerial lift, electrified vehicles, and power 

trailers, by equipping the 120 volt, 15 and 20 
ampere grounding type 3-wire interrupter. (See 
Part 6.) 

1.08 In wet locations, a ground fault interrupter 
may be used in lieu of running a grounding 

cord to a suitable ground. 

2. PRECAUTIONS 

2.01 Use only electric equipment, cords and 
adapters provided or approved by the Bell 

System. 

2.02 Check that proper grounding connections are 
made and will not become disengaged during 

operation. 

2.03 Do not connect to receptacles of unknown 
configuration or voltage. 

2.04 Check to ensure that the cordage between 
the electrical outlet and power tool and any 

grounding wires are placed and protected so they 
will not interfere with the movement of, or create 
a hazard to, the public or employees. 

2.05 Electric power tools shall not be operated 
while the user is standing in water. 

2.06 Never use electric tools or lamps having 
damaged or worn cords, damaged plugs, 

defective switches, or other defective parts that 
might give the user an electric shock. 

2.07 All power tools and equipment shall be 
removed from service immediately when 

found defective. They shall be tagged DEFECTIVE 
if the defect is not corrected when found. 

2.08 Replacement cords shall have equal or larger 
gauge wire than original. Extension cords 

shall be used only in continuous lengths without 
splices. 

2.09 When repairing or replacing stranded power 
conductors, it is advisable to twist the 
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strands together and tin with solder before securing 
at screw terminals. This action will minimize 
fraying and possible shorting. 

2.10 All 3-conductor cords assembled or repaired 
locally, including those serviced by outside 

agencies, shall be tested for ground continuity 
before connected to a power supply. 

2.11 Test the ground conductor with a buzzer or 
ohmmeter for continuity from the case of 

the tool to the grounding blade of the plug. Test 
the other conductors for lack of continuity from 
the case of the tool to the other blades. These 
tests should be performed with the "ON-OFF" 
switch in both positions. 

All applicable tests outlined in 2.10 
and 2.11 shall be performed upon 
initial receipt of a tool, after any 
maintenance, and at monthly intervals. 

3. PROVISIONS FOR GROUNDING 

3.01 All electric power tools requiring grounding 
as covered in 1.04 should be equipped with 

a 3-conductor cord which terminates in a standard 
3-blade plug (Fig. 1). 

MOLDED PLUG AND CORD 

GROUND I ND BLADE 

Fig. I-Standard 3-Blade Plug 

3.02 The adapter shown in Fig. 2 is used at a 
grounded convenience outlet to extend the 

power service ground for a 3-conductor device. 

3.03 The grounding terminal of the adapter 
(Fig. 2) has a green-colored rigid tab (ear, 

leg, or similar device) which must be turned to 
the center of the convenience outlet and secured 



Fig. 2-Adapter 

to the grounded, uninsulated, metal face plate. 
The pigtail, wire type, adapters are now considered 
obsolete but may remain in service until there is 
cause for replacement with the updated model. , 

Note: When using a Hubbell BL12433 (Fig. 3) 
adapter with a 2-conductor ungrounded 
receptacle, a ground screw is provided for 
the external ground termination. 

Fig. 3-Hubble BL-12433 Adapter 

155 2, SECTION 010-111-010 

3.04 When it is not possible to obtain a ground 
source at the convenience outlet, either the 

B (Fig. 4) or C (Fig. 5) grounding cords or a length 
of grounding wire (14-gauge) may be used. 

(a) The B grounding cord (Fig. 4) is a 15-foot, 
18-gauge, single-conductor cord with clips 

at both ends. 

(b) The C grounding cord (Fig. 5) is identical 
to the B cord except that it has a clip on 

one end and a 3-conductor plug adapter on the 
other end. 

8 GROUNDING CORD 

Fig. 4-B Grounding Cord 

C GROUNDING CORO 

Fig. 5-C Grounding Cord 

3.05 C and D extension cords shown in Fig. 6 
are available for connecting power tools to 

outlet receptables remotely located from the work 
area. These cords, 30 feet in length, have a 
standard molded male plug at one end and a 
standard molded female connector body at the 
other. The C extension cord is wired with 18-gauge 
conductors while the D cord uses 14-gauge conductors. 

Page 3 



SECTION 010-111-010 

Fig. 6-Extension Cord 

3.06 The D extension cord is used for connecting 
heavy duty electric tools such as a 1/2-inch 

drill or an electric soldering pot to a power outlet. 
The D extension cord is rated for 15 amperes at 
120 volts or 1.875 kW. The C extension cord is 
rated at 7.5 amperes at 120 volts or 937 watts. 
Figure 7 gives a typical cord makeup using an 
extension cord and adapter. 

Warning: Do not connect an electrical 
device in a C or D extension cord if its 
rated load exceeds that of the cord. 

4. METHOD OF GROUNDING 

4.01 Three-Wire Grounding Type Receptacles: 
The most satisfactory method of providing 

an effective ground is through the connection of a 
3-blade plug to a compatible 3-wire receptacle 
(Fig. 8). 

GROUNDED 
2-CONDUCTOR 
RECEPTACLE 

4.02 Two-Wire Receptacles-Ungrounded Outlet 
Box: Where electrical connections are to 

be made at ungrounded 2-wire parallel receptacles, 
proceed as follows: 

(a) Locate a nearby grounded object, which has 
a continuity to the electric service ground, 

such as a continuous cold water pipe, faucets, 
radiators, metallic power conduit, etc, a grounding 
cord may be attached. 

Caution: Do not use an isolated metallic 
object or ground rod which is not bonded 
to the electric power service ground. 

(b) Extend and attach the grounding cord (Fig. 9) 
to the grounded object, making certain that 

a good solid metallic connection is made on both 
ends. 

4.03 Two- Wire Receptacles-Grounded Outlet 
Box: Where a building is wired with metallic 

conduit, armored cable, or nonmetallic sheath cables 
with a grounding conductor, the outlet boxes should 
be grounded. When it is known that the outlet 
is grounded, an approved, properly placed adapter 
(Fig. 10) shall be used to extend the ground medium 
to the electrical device. 

5. DOUBLE INSULATED TOOLS 

5.01 Protection from electrical shock when using 
a tool equipped with a 3-conductor cord is 

dependent upon the metallic case being effectively 
grounded by means of the green wire in the power 
cord. 

C OR D 
EXTENSION 
CORD 

PLUG AND CORD 
TO ELECTRIC 

TOO·C·~. 
'~ 

Fig. 7-Typical Cord Makeup 
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HOT INARROWJ HOT TERMINAL 

NEUTRAL 
(WIDE) 

EQUIPMENT GROUNDING 
TERMINAL (GREEN) 
CONNECTED TO GROUND 
IN OUTLET BOX 

OPPOSITE NEUTRAL 
TERMINAL !BRASS 
TO BLACK WIRE) 

EQUIPMENT 
GROUND 
U SLOT 

Fig. 8-Wiring of 125V Standard Plug and Receptacle 

2·CONDUCTOR 
UNGROUNDED 
RECEPTACLE 

METALLIC COLD 
WATER PIPE OR 
SUITABLE GROUND----...: 

Fig. 9-Ungrounded Outlet Box 

5.02 Double insulated tools provide reliable shock 
protection without the third wire ground in 

the form of reinforced insulation. In addition to 
the functional insulation, a reinforced or protective 
insulation is incorporated into the tool. The extra 
or reinforced insulation is physically separated from 
the functional and is arranged so that deteriorating 
influences such as wear, temperature, and 
contaminants will not affect both insulations at 
the same time. Double insulation does not take 
the place of normal safety precautions employed 
when operating electrical tools. The added insulation 
only protects the user from injury resulting from 
internal electrical failure. 

5.03 A double insulated tool does not require a 
separate ground wire connection. Double 

ISS 2, SECTION 010-111-010 

2·CONDUCTOR 
GROUNDED 
RECEPTACLE 

COVER PLATE 
SCREW 

ADAPTER 

Fig. 10-Grounded 2-Conductor Receptacle 

insulated tools can be identified by the words 
"double insulated" stamped on the tool. If the 
tool does not have the identification, it must be 
grounded in accordance with Parts 3 and 4 of this 
practice. 

6. GROUND FAULT INTERRUPTER 

6.01 Definition: A ground fault interrupter is 
a device which acts to interrupt the electrical 

circuit when leakage current to ground exceeds a 
predetermined and safe value (about 5 milliamperes). 
This value is considerably less than that required 
to operate the conventional over current devices, 
such as fuses and circuit breakers. 

6.02 All "electrified" aerial lift vehicles and 
power trailers shall have the 120 volt single 

phase, 15 and 20 ampere convenience outlets protected 
with ground fault interrupters. A ground fault 
interrupter is a supplement to grounded 3-wire 
systems and double insulated tools, not a substitute. 

6.03 If the ground fault interrupter trips, proceed 
as follows: 

(1) Remove tool(s) from receptacle. 
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(2) Reset the circuit breaker. (If the breaker 
will not reset, the trouble is internal and a 

qualified technician should be consulted.) 

(3) If the breaker resets, the tool (or cord) is 
faulty and should be taken out of service. 

Other tools may be used to complete the job. 

Page 6 
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6.04 Older plugs with fiber face discs often absorb 
sufficient moisture during wet weather to 

cause leakage between the blades that will be 
corrected by substituting a molded plug for the 
older plug. 
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1. GENERAL 

1.01 This section covers observations, safeguards, 
and testing for a potential electrical hazard 

before climbing or working on joint-use plant. It 
is imperative that employees recognize, test, and 
eliminate the possibility of an electrical shock before 
exposing themselves to a potential electrical hazard. 

1.02 This section has been reissued to: 

-Change the testing interval of the B-Voltage 
Tester from once a week to once a month. 

-Provide identical information in Section 620-105-010 
and cancels Section 460-300-109. 

-Include information on the testing of other 
equipment which could carry a foreign potential, 
including closures used in joint buried plant. 

-Require insulating gloves be tested and worn 
when conducting the monthly test of the B-Voltage 
Tester and related equipment. 

-Delete reference to the KS-16990Ll Test Set 
(MD) as an alternate method to test the B-Voltage 
Tester. 

-Introduce the "gunsight method" of positioning 
the indicator and probe when testing for a 
foreign potential. 

-Include a monthly test of the B-Temporary Bond. 

1.03 These instructions supplement those given 
in Sections 620-131-010, 620-132-010, and 

620-133-010 which cover precautions involving hazards 
other than electrical. 

2. DESCRIPTION OF 8-VOLT AGE TESTER AND RELATED 
COMPONENTS 

2.01 B-Voltage Tester: The B-Voltage Tester 
(Fig. 1) is designed to detect the presence 

of voltages from 60 to 7200 volts. It consists of 
an indicator assembly with a small neon globe unit 
and reflector, and a plastic-insulated probe. The 
probe is equipped with a toothed metal disk on 
one end for making contact to a conductor, conduit, 
street light fixture, or any other object to be tested. 
The probe is designed to limit the amount of current 
which can pass through the device. 

2.02 At 60 to 70 volts, the indicator of the 
B-Voltage Tester glows dimly. Higher 

voltages will produce a brighter glow. Because 
higher voltages can damage the tester (7200 volts 
will burn it out in approximately one minute), 
employees must observe the indicator as the probe 
is touched to the facility being tested. A B-Voltage 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 081-705-101 

Fig. 1-B-Voltage Tester 

Tester is not to be left connected after it has been 
determined that a facility is energized. 

2.03 Canvas Bag: The canvas bag has been 
provided to carry and store the B-Voltage 

Tester, B-Temporary Bond (Fig. 2), B-Shunting 
Capacitor (Fig. 3), and a test date card. 

Fig. 2-B-Temporary Bond 

Fig. 3-B-Shunting Capacitor 
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2.04 Voltage Plug: A voltage plug is to be 
made up locally (Fig. 4) to provide a safe 

and convenient means to verify that the B-Voltage 
Tester is in good working order. When plugged 
into a standard 110-120 volt convenience outlet, it 
provides a voltage in series with a current-limiting 
resistor. As illustrated, the resistor is connected 
to only one prong of the plug which must be 
inserted into the hot side of the outlet. Normally, 
the hot side may be identified as being the smaller 
of the two parallel slots in the outlet. 

2.05 Shunting Capacitor: The B-Shunting 
Capacitor (Fig. 3) is used to distinguish 

dangerously energized equipment from weakiy 
energized equipment which is not dangerous. This 
is necessary in some localities to avoid unjustified 
investigations by the responsible electric utility. 

2.06 Because the B-Voltage Tester is extremely 
sensitive and operates with very small 

currents, the indicator may glow when testing a 
street light fixture even though energized by 
leakage across damp cobwebs or induction between 
the fixture and its wiring. 

2.07 The B-Shunting Capacitor will drain off 
harmless voltages such as those described 

in 2.06. It will not interfere with the operation 
of the B-Voltage Tester if the fixture is dangerously 
energized (as it would be if the wiring insulation 
in the fixture broke down). 

2.08 The B-Shunting Capacitor is not to be used 
for any other purpose except as described 

in 8.02. 

2.09 The B-Shunting Capacitor should not be 
dropped and is to be kept clean and dry. 

It does not require testing or any special maintenance. 

2.10 B-Temporary Bond: The B-Temporary 
Bond (Fig. 2) is used to temporarily ground 

a light fixture, metallic conduit, power company 
hardware power ground wire, or other metallic 
objects in the telephone company work space which 
could become energized if a fault developed. The 
B-Temporary Bond is placed on such attachments 
only after the metallic object has first been tested 
with the B-Voltage Tester and found to be free 
of a voltage potential. When placed, the bond is 
first attached (small clamp) to a reliable ground 
source and then to the metallic object. When the 
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FLAT GRIP CAP PLUG 
(GE4302-I OR EQUIVALENT) 

® 

ADJUST LENGTH OF WIRE 
SO SPIRAL IS FLUSH 
WITH TOP OF PLUG.--~= 

SECURE WIRE FROM RESISTOR 
UNDER SCREW. FORM WIRE 

AROUND SCREW IN CLOCKWISE 
DIRECTION __ _ 

FILL HOLE IN PLUG WITH BLACK MIRACLE CEMENT 
OR EQUIVALENT. DO NOT COVER TOP OF SPIRAL. 

Fig. 4-Voltage Test Plug 

work is completed, the bond is removed from the 
metallic object and then the ground source. 

Should a fault develop when the B-Temporary Bond 
is in place, the insulation will overheat and smoke 
which should alert the employee to descend the 
pole immediately and avoid contact with the bond. 
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3. TESTING THE B-VOLTAGE TESTER AND B-TEMPORARY 
BOND 

3.01 The reliability of the B-Voltage Tester and 
B-Temporary Bond are to be verified monthly 

to insure satisfactory operation. The insulating 
gloves are to be tested at least once each month 
and worn when using the B-Voltage Tester; also 
test and use insulating gloves when testing the 
B-Voltage Tester. The date on which these units 
are checked should be recorded on the test date 
card provided for that purpose. 

3.02 Test the B-Voltage Tester in the following 
manner: 

(a) Locate an energized standard 110-120 volt 
convenience outlet. 

(b) Insert the voltage test plug into the outlet 
to energize the resistor. 

(c) Visually inspect the B-Voltage Tester for: 

(1) Loose connections at each enJ of cord 

(2) Loose ferrule 

(3) Broken probe 

(4) Defective clip 

(5) Damaged cord. 

(d) Visually inspect the B-Temporary Bond for: 

(1) Loose connection or broken wire at either 
clamp 

(2) Damaged wire 

(3) Defective clamp 

(4) Evidence of cold solder joint. 

(e) Insulating gloves shall be worn while testing 
the B-Voltage Tester and B-Temporary Bond. 

(Insulating gloves are to be tested before and 
after each use.) 

(f) Attach the small clamp of the B-Temporary 
Bond to a suitable ground medium such as 

a water pipe, radiator, metallic power conduit, 
etc. Then attach the insulated clip of the 
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B-Voltage Tester to the large clamp of the 
B-Temporary Bond. 

(g) Touch the toothed metal disk of the voltage 
tester probe to the metal spiral of the 

voltage plug. The indicator should glow; if it 
does not, see (j) below. 

(h) Verify that an intermittent connection does 
not exist by placing a slight strain on the 

cord at the probe handle while touching the 
voltage plug. The indicator should continue to 
glow. 

(i) With the indicator glowing, verify the 
continuity of the B-Temporary Bond by 

touching the large clamp of the B-Temporary 
Bond to the ground source. The brilliance of 
the indicator should. not change. If the indicator 
glows brighter, the B-Temporary Bond is defective 
and must be replaced. 

(j) If the indicator does not glow, reverse the 
voltage plug and repeat the tests. If the 

indicator fails to glow after the plug is reversed 
and the tests are repeated, replace the B-Voltage 
Tester. 

4. FIELD REPAIR OF B-VOLTAGE TESTER 

4.01 Certain limited field repairs of a B-Voltage 
Tester are permitted. Testers which cannot 

be repaired, using the method described in this 
practice, should be disposed of in accordance with 
local instructions. 

4.02 The cord of the B-Voltage Tester may be 
spliced under the following conditions: 

(a) Between the probe and indicator assembly: 

(1) A maximum of two splices permitted. 

(2) No splice permitted if the open is within 
4 inches of the indicator or grip of the 

probe. 

(b) Between the indicator assembly and grounding 
clip: 

(1) A maximum of three splices permitted. 

(2) No splice permitted if the open is within 
four inches of the indicator assembly. 
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(3) The overall length of the cord between 
the ground clip and indicator assembly 

shall not be less than 7 feet, 6 inches. 

4.03 Open cords are spliced as follows (Fig. 5): 

REMOVE APPROXIMATELY 2 1N. OF '";;;:z>:; 
SQUARE KNOT 

-----:::J~r------

START TAPE IN MIDDLE 
AT ABOUT 45° ANGLE 

I '/2 IN. I J 112 '"·I 
f I I r J 1_1 t 

TAPE SPLICE WITH D VlNYL OR FRICTION 
TAPE. TAPE TO EXTEND APPROXIMATELY 

1/2 IN. BEYOND END OF INSULATION. 

Fig. 5-Repairing Broken Cord 

(a) Remove 2 inches of insulation from the wire 
on each side of the open using the standard 

6-inch diagonal pliers. 

\b) Clean the wire to insure a reliable connection. 

(c) Tie a square knot in the middle of the 
exposed wire so the ends will lie parallel 

and extend approximately to the beginning on 
the insulation. 

(d) Tape the splice with 3/ 4 inch D vinyl or 
friction tape. Apply the tape at a 45-degree 

angle, beginning at the knot and continue until 
about 1/2 inch of the rubber insulation has been 
covered. Apply two layers of tape. 



5. PRECAUTIONS 

5.01 Protective equipment (ie, insulating gloves, 
eye protection, hard hats when required, 

etc) must be worn when using the B-Voltage Tester 
or any of its related equipment. 

5.02 When using the B-Voltage Tester, the employee 
is to grasp the probe at the handle. 

5.03 When using the B-Shunting Capacitor, 
maintain at least one foot separation between 

the cord of the voltage tester and conductors 
associated with the capacitor. 

5.04 An employee, testing for a foreign potential, 
is to observe the indicator as the probe 

touches the object being tested. This can be best 
accomplished by using the "gunsight method." Both 
the indicator and probe are held in the same hand 
and in the line of sight bet·11een the workman and 
the object being tested. i<'igures 10, 11, and 12 
illustrate this technique. 

5.05 The B-Voltage Tester should be touched to 
the facility being tested only long enough 

to determine whether or not the indicator glows. 

5.06 Before ascending a pole, make a visual 
observation for potential hazards described 

in 6.01. 

6. OBSERVATIONS TO BE MADE BEFORE CLIMBING 

6.01 · Examine the pole for potential electrical 
hazards (Fig. 6) such as a vertical power 

ground wire, vertical metallic power conduit, street 
light fixture, power company primary disconnect 
hardware, or other foreign metal objects. Also, 
observe the pole and adjacent spans for such hazards 
as improper clearance from power conductors or 
equipment, dangling power wires, inadequate 
clearance on pole-to-pole guys from power wires 
or energized attachments, etc. If none of these 
are present, the pole may be ascended providing 
no other hazard is evident. 

6.02 If a vertical power ground wire is present, 
make a voltage test in accordance with 

Part 7 before climbing or working on the pole 
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STREET LIGHT 
FIXTURES 

VERTICAL 
POWER 
GROUNDS 
METALLIC 
CONDUIT 

USE El VOLTAGE TESTER WHEN REQUIRED 

NOTIFY SUPERVISOR DO NOT CLIMB 

Fig. 6-Visual Inspection for Potential Electrical Hazards 

unless it meets any one of the following conditions 
(Fig. 7): 

(a) The ground wire is securely bonded to a 
telephone cable strand. 
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VERTICAL 
POWER 
GROUND 

WOOD MOLDING 
OR EQUIVALENT 

NOTES: 

I. NO B VOLTAGE TESTER 
TEST REQUIRED IF: 
A. VERTICAL GROUND IS BONDED 

TO SUSPENSION STRANO 

SUSPENSION 
STRANO 

B. COVFflEO BY UNDAMAGED INSULATION 
C. WOOD MOLDING EXTENDS THROUGH 

TELEPHONE COMPANY SPACE • 
2. IN ALL OTHER CASES B VOLTAGE 

TESTER MUST BE USED. 

Fig. 7-Vertical Power Ground-Conditions Not 
Requiring Use of 8-Voltage Tester 

(b) The ground wire is covered with wood 
moulding, or equivalent, up through the 

telephone space. 

(c) The ground wire is of the insulated type 
and the insulation is in good condition. 
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6.03 If a vertical metallic power conduit or other 
power company hardware extends to the 

base of the pole, make a voltage test in accordance 
with Part 7 before climbing or working on the 
pole unless it can be clearly seen that the conduit 
or hardware is bonded to telephone cable strand. 

6.04 When a pole carries multiple line wire, 
telephone cable, or a bare vertical power 

ground wire and a street light fixture (Fig. 8), 
plan to make a voltage test in accordance with 
Part 8. 

6.05 If a street light fixture is present in the 
telephone space on a pole not carrying a 

telephone cable or a bare vertical power ground 
wire, wear insulating gloves and avoid contact with 
it or its wiring since it is not possible to place a 
temporary bond to an effective ground. 

6.06 Poles carrying street light fixtures may be 
worked on without making a voltage test 

under any one of the following conditions (Fig. 9): 

(a) The fixture is located in the power company's 
space. 

(b) The fixture is located above telephone 
attachments and it is clearly evident that it 

is securely bonded to the telephone cable strand. 

(c) The fixture is located below telephone cable 
and it can be clearly seen that it is securely 

bonded to the telephone cable strand. However, 
insulating gloves must be worn in climbing the 
pole unless the fixture wiring through and below 
the telephone space is 40 inches from the pole 
surface or otherwise made inaccessible. 

Warning: Care must be exercised when 
securing oneself to the pole by avoiding 
contact with supply wires going to the 
fixture. 

7. VOLTAGE TESTS AND SAFEGUARDS-AT GROUND 
LEVEL, AT BASE OF POLE, TESTING OTHER 
EQUIPMENT, AND TESTING DAMAGED JOINT 
CABLE CLOSURE 

7.01 At Pole-Vertical Ground Wire, Metallic 
Conduit, or Other Hardware-When a voltage 

test is required in accordance with 6.02 or 6.03, 



TELEPHONE 
COMPANY 
SPACE 

BARE VERTICAL 
POWER GROUND 
OR METALLIC 
POWER CONDUIT 

NOTE: 
B VOLTAGE TESTER 
TEST REQUIRED IF 
POLE ALSO CARRIES: 
A. TELEPHONE CABLE 
B. MULTIPLE LINE WIRE 
C. BARE VERTICAL POWER GROUND 
D. METALLIC POWER CONDUIT 

STREET LIGHT FIXTURE 

CABLE OR 
MULTIPLE LINE 
WIRE 

Fig. 8-Street Light Fixtur-C:onditions Requiring Use 
of B-Voltage Tester 

proceed as follows before climbing or working on 
the pole: 

(a) Attach the insulated clip of the B-Voltage 
Tester (Fig. 10) to one of the following: 

(1) A 5-inch screwdriver blade pushed into 
the earth about 5 feet from the pole. 

155 2, SECTION 081-705-101 

POWER COMPANY 
SPACE 

TELEPHONE 
COMPANY 
SPACE 

NOTES• 
I • NO B VOLTAGE TESTER 

TEST REQUIRED IF: 
A. FIXTURE IS IN 

POWER COMPANY 
SPACE 

B • FIXTURE IS BONDED 
TO SUSPENSION STRAND 

STREET LIGHT FIXTURE 

BOND 

SUSPENSION 
STRAND 

2. IF FIXTURE IS BELOW TELEPHONE CABLE AND BONDED TO 
STRAND, INSULATING GLOVES MUST BE WORN. 

Fig. 9-Street Light Fixtur-C:ondltions Not Requiring 
Use of B-Voltage Tester 

(2) A projection on a manhole cover or a 
metallic curb box. 

(3) A guy rod or a noninsulated anchor guy. 

(4) A substantial metal object such as a piece 
of lead sleeving, a metal crossarm brace, 

a lag wrench, or a 112 pound bar of D Seam 

Page 7 



SECTION 081-705-101 

I 

I 

IAlll VlllTIGAL f'OWlll 
tllOUllD Oii METALLIC 
f'OWlll COllDUIT 

5- lllCH SCREWDRIVER, 
LARH MITAL OBJECT, 
IUY 1100 011 AllCHOll 
IUY llllSULATED 
NOlllOllDED) I 
MANHOLE COVIii 

Fig. 10--Testing Vertical Power Ground 

Solder, drop wire reel, etc; laid on the ground 
or pavement about 5 feet from the pole. 

(b) Standing about 3 feet from the pole, grasp 
the red handle of the insulated probe and 

indicator assembly with the same hand. Using 
the "gunsight method," observe the neon indicator 
while touching the toothed probe firmly against 
the metal object being tested. 

Warning: Insure that a reliable contact 
is made. 
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(c) If the indicator glows, the object is energized. 
Immediately remove the probe from the 

contact and notify the supervisor. DO NOT 
CLIMB OR CONTACT THE POLE IF THE 
INDICATOR GLOWS. 

(d) If the ground wire is broken, test the portion 
going up the pole unless the break exists 

above the telephone space. Do not attempt to 
test a broken ground wire or fixture in the 
power company's space. Report any broken wire 
to the supervisor. 

(e) If a ground wire requires testing and is 
protected with wood moulding to a height 

of about 8 feet, test above the moulding. 

7.02 If the voltage tester does not glow in making 
the test described in 7.o+, poles carrying 

vertical power ground wires may be climbed. Care 
should be exercised to avoid simultaneous contact 
between power ground wires and telephone cable 
or guys since a small voltage (60 volts or less) may 
be present. This is recommended to avoid the 
possibility of a surprise shock which might cause 
a fall from the pole. 

7.03 After making the voltage test on the pole 
carrying a vertical metallic power conduit 

and telephone cable, ascend the pole wearing 
insulating gloves, safety glasses, hard hat, etc, 
and place the B-Temporary Bond as described in 
8.03. 

7.04 Testing Other Equipment-Mobile homes, 
trailers, homes with metallic siding, exposed 

ends of temporary or abandoned electrical wiring 
in the immediate work area, joint-use pedestals, 
etc, could present a potential electrical hazard and 
are to be tested in accordance with 7 .01. If a 
voltage is detected on this foreign equipment, the 
property owner is to be notified so corrective action 
can be taken. The employee is to notify his 
supervisor of the detected fault on the foreign 
equipment or on any joint-used pedestal found 
energized before making physical contact with the 
potential hazard. 

7.05 Voltage Test-Cable Sheath: When sheath 
continuity is to be interrupted in joint buried 

plant for the purpose of locating plant, locating 
faults, or making splices, it is necessary to test 
the sheath prior to and after opening it with the 
B-Voltage Tester in accordance with 7.07. 



7.06 Voltage Test-Damaged Cable Closure 
Used in Joint-Buried Plant: When a 

telephone or power pedestal closure (this applies 
to all closures used in joint-buried plant whether 
standing alone or mounted back to back with 
power) has been damaged or disturbed, eg, knocked 
over or driven into the earth by a motor vehicle 
or a trouble condition involving power is suspected, 
both telephone and power representatives shall be 
present before performing any type of maintenance 
work. Any power work shall be performed first. 

7.07 After the power company has completed its 
work, the pedestal shall be tested with the 

B-Voltage Tester before any bodily contact is made 
with it. To guard against the possibility of serious 
injury, WEAR INSULATING GLOVES and EYE 
PROTECTION; then, using B-Voltage Tester, check 
the cable closure as follows: 

(a) Attach the insulated clip of the voltage tester 
to a suitable ground, no closer than 5 feet 

to the closure being tested. A screwdriver with 
a 5-inch blade or longer driven into the earth 
can be used as a ground. Standing about 3 feet 
from the closure, grasp the handle of the insulated 
probe and indicator assembly with the same hand. 
Using the "gunsight method," observe the neon 
indicator while pushing the toothed metal disk 
against the closure. Push the toothed metal 
disk of the probe firmly against the closure 
while looking into the indicator assembly. If 
the indicator glows, the closure is energized. 
Immediately remove the probe from contact with 
the closure and report the conditions at once in 
accordance with local instruction. No attempt 
shall be made to correct the condition or proceed 
with any telephone work. It shall be the 
responsibility of the power company to clear its 
trouble. Telephone employees shall not work 
on the telephone plant until the power company 
has completed repairs. 

(b) If the indicator assembly of the voltage 
tester does not glow in making the test 

described in (a) above, remove the cover from 
the closure and visually inspect the cable sheath 
ground. If the cable sheath ground is not intact 
or is loose, test the cable sheath with the voltage 
tester as described in (a) above before performing 
maintenance work. 

(c) If for any reason it becomes necessary to 
open the bonds between telephone facilities 

ISS 2, SECTION 081-705-101 

and power or across cable sheath openings, a 
temporary bond strap must be placed before 
the bond is opened. If due to physical conditions 
the temporary bond cannot be placed, consult 
with the power company representative. It may 
be necessary to deenergize the power briefly 
for repair operations. When temporary or 
permanent bonds are placed or removed, insulating 
gloves and eye protection must be worn. 

Warning: Electrical continuity of all 
bonds, including cable shield bonds in 
closures or at splice locations, must be 
preserved during the repair process. Until 
the permanent bond is installed, maintain 
continuity using a temporary bond strap. 

8. VOLTAGE TESTS AND SAFEGUARDS ALOFT 

8.01 Street light fixtures, pole-to-pole guys 
extending near power company facilities, 

and power company hardware in the Telephone 
Company workspace must be tested for a foreign 
potential as follows: 

(a) Attach B-Voltage Tester bag to the body 
belt. 

(b) Put on protective equipment including a 
hard hat, eye protection, and insulating 

gloves, etc, and climb to a convenient height to 
make the voltage test. Do not contact the 
suspected hardware, light fixture, or its wiring. 

(c) Attach the insulated clip of the B-Voltage 
Tester to the cable suspension strand, support 

bracket of multiple line wire, or a bare (tested) 
vertical power ground wire. Using the "gunsight 
method," touch the toothed metal disk of the 
voltage tester probe firmly against the fixture 
while observing the open end of the indicator 
assembly (Fig. 11). 

(d) If the indicator glows, immediately remove 
the probe from contact with the fixture, 

then remove the insulated clip from its attachment. 
If a B-Shunting Capacitor is not available, descend 
the pole and notify the supervisor. Avoid contact 
with the fixture or its wiring. If a B-Shunting 
Capacitor is available, make a second test as 
specified in 8.02. 

(e) If the indicator does not glow, contact the 
fixture with the probe again to be sure that 
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FIRST, ATTACH 
CLIP TO KNOWR 
LOW POTENTIAL 
oaacT: 

SUSPENSION STRANO 

SUPPORT BRACKET 
OF MULTIPLE LINE 
WIRE 

BARE VERTICAL 
POWER GROUND 

Fig. 11-Testing Street Light Fixture 

good contact has been made. If the indicator 
still does not glow, place a temporary bond as 
specified in 8.03. 

8.02 Use of B-Shunting Capacitor-If a foreign 
voltage is detected when performing the 

test described in 8.01, make a second test wearing 
insulating gloves with the aid of a B-Shunting 
Capacitor as follows (Fig. 12): 

(a) Attach the clip of the voltage tester and 
the clip of the shunting capacitor to the 

cable suspension strand. 

(b) Attach the small clip of the temporary bond 
to the metal terminal of the capacitor and 
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AVOID BOOY CONTACT 
WITH 8 TEMPORARY 
BOND OR B SHUNTING 
CAPACITOR 

Fig. 12-Use of 8-Shunting Capacitor 

the large clip to the metal cap behind the toothed 
metal disk of the insulated probe of the voltage 
tester. If the metal cap or ferrule of the probe 
has been tape reinforced, attach the small clip 
of the temporary bond to the toothed metal disk 
of the voltage tester and the large clip to the 
capacitor terminal. 

(c) Make attachments so that at least one foot 
of separation is maintained between the 

leads of the voltage tester and the temporary 
bond or shunting capacitor. 

(d) While observing the open end of the indicator 
assembly, touch the toothed metal disk to 



the fixture being tested. Avoid bodily contact 
with temporary bond or capacitor during test. 

(e) If the indicator glows, the fixture is energized. 
Immediately remove the probe from contact 

with the fixture, replace testing equipment in 
the carrying case, descend the pole, and notify 
the supervisor. Avoid contact with the fixture 
or its wiring. 

(f) If the indicator does not glow, contact the 
fixture with the probe again to be sure that 

good contact has been made. If the indicator 
still does not glow, place a temporary bond as 
described in 8.03. 

8.03 Use of the B-Temporary Bond-A 
B-Temporary Bond is used to temporarily 

ground a fixture, conduit, or bare vertical ground 
wire (Fig. 13) which has been tested for and found 
to be free from a voltage potential while working 
aloft. Should a fault develop, the B-Temporary 
Bond will provide a direct path to ground for the 
foreign potential. The insulation on the bond will 
overheat and smoke which should alert the employee 
to descend the pole. Using insulating gloves, attach 
the bond in the following manner: 

Attach the small clip of the B-Temporary Bond to 
the cable suspension strand in such a manner that 
it will not be in the way of work operations; then 
attach the large clip of the bond wire to the fixture, 
conduit, or bare vertical ground wire. Do not bond 
to a support bracket of multiple line wire or the 
suspension strand of isolated cable. Never attach 
to any street light wires or terminals to which 
they are attached or to a fixture which causes the 
indicator to glow. 

8.04 The insulating gloves may be removed only 
after the temporary bond is in place, and 

then only if other protection requirements permit. 
Leave the B-Temporary Bond in place until all 
work operations have been completed at this pole 
for the day. If the bond starts smoking, put on 
insulating gloves and descend the pole immediately. 
Avoid contact with the bond, the fixture, or its 
wiring. Notify your supervisor. 

8.05 Upon completion of work operations on a 
pole, remove the B-Temporary Bond as 

follows: 

(a) Put on insulating gloves. 
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METALLIC 
POWER 
CONDUIT 

NOTE: 
WEAR INSULATING GLOVES 

SECONO, ATTACH LARGE 
CLIP TO CONOUIT OR 
CONDUIT FASTENER 

FIRST, ATTACH SMALL 
CLIP TO SUSPENSION 
STRANO 

Fig. 13-B-Temporary Bond Attachment to Metallic 
Power Conduit 

(b) First remove the clip from the fixture, 
metallic conduit, or bare vertical ground 

wire. 

(c) Remove the other clip which was attached 
to the strand. If a spark is detected when 

removing the bond, descend the pole immediately 
and notify the supervisor. 

9. CARE AND STORAGE 

9.01 The B-Voltage Tester should be handled 
and stored with reasonable care. Store the 

bag and its contents so the instrument will not be 
subjected to any pressure from other tools or 
material. 

9.02 Remove any dampness or dirt with a clean 
cloth before using or storing. Keep the 

instrument free of grease or oil to prevent deterioration 
of insulation. 
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9.03 Avoid exposing the instrument to excessive 
heat such as may be encountered near 

radiators, etc, as the plastic rod may deform under 
these temperatures. 

Page 12 
12 Pages 

9.04 The instrument is to be carried down or 
lowered from poles, not dropped, as the 

impact may short circuit the element in the neon 
glow unit of the indicator. 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

ADDENDUM 081-705-1 02 
Issue 1, April 1980 

188A TEST SET 

(STOP LITE) 

DESCRIPTION AND USE 

1. GENERAL 

1.001 This addendum supplements Section 
081-705-102, Issue 1. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued for the following 
reasons: 

• Delete reference to "Strand" in paragraph 1.01 

• Revise paragraph 1.04 

• To add paragraphs 1.05, 2.06, and 2.07 

•In paragraph 3.03, change AT-8338 to AT-8924 

•In paragraph 7.01, change AT-8838 to AT-8924 

• Delete paragraphs 3.04, 3.05, and 6.02 

•To revise paragraph 5.01 (e). 

2. CHANGES TO SECTION 

2.001 On Page 1, Part 1, change paragraph 1.04 
to read: 

1.04 Only when de testing is a B temporary bond 
required from the test set ground terminal 

to a known earth ground. The test set can 
safely test up to 2000 volts de. The B temporary 
bond may be verified for continuity by placing 
one clip on the ground post of the 188A test set. 
Touch the tip of the probe and depress switch. A 
red flashing signal should be indicated. If not, do 
not use this bond but obtain a new bond and repeat 
test. 

2.002 On Page 1, Part 1, add paragraph 1.05. 

1.05 When ac testing, protective gloves are not 
required. If wearing rubber gloves while 

working and a hazardous condition is indicated, do 
not retest without gloves, but contact your supervisor. 
If a safe condition is indicated with gloves, a second 
test with a bare hand holding the test set must 
be performed. This is necessary because protective 
gloves reduce the test set sensitivity. 

2.003 On Page 2, Part 2, add the following 
paragraphs after paragraph 2.05: 

2.06 If no danger is indicated when protective 
gloves are worn to make a test, a second 

test must always be performed with a bare hand 
holding the test set. 

2.07 The 188A test set should be tested annually 
for dielectric strength integrity of the handle. 

Also test when handle integrity is in doubt. See 
Section 081-705-103 for testing procedures using 
1188A test set. 

2.004 On Page 7, Part 5, change paragraph 5.01 
(e) to read: 

(e) Where the voltage exceeds 20,000 volts such 
as substations, power stations, etc, protective 

gloves are worn to test high voltage objects. If 
a safe condition is indicated with gloves, a second 
test should be made with a bare hand holding 
the test set. This will reduce the possibility of 
a low voltage surprise shock because protective 
gloves reduce test set sensitivity. 

Hold the handle of the tester and 
always keep your fingers behind the 
flash guard rings. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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2. PRECAUTIONS 

2.01 Do not drop the 188A test set as rough 
handling may damage the internal parts. If 

the test set develops any cracks, return for service. 

2.02 Keep the cover over the probe end to prevent 
damage to the probe tip. Keep the test set 

clean. 

2.03 Before climbing a pole, make a visual 
observation for potential hazards. 

2.04 Perform a self-check before using the set 
to verify that the test set is operational. 

2.05 When using the probe, keep fingers behind 
the flash guard at all times. 

Do not take unnecessary risks when 
potential electrical hazards are present. 

3. DESCRIPTION 

3.01 The 188A test set (Fig. 1) is a yellow plastic 
two-piece unit that weighs approximately 1 

pound. The front housing contains the carbide 
probe tip and the light emitting diode (LED) voltage 
indicators (one green and one red), Fig. 2. 

Fig. l-188A Test Set 

PROBE 

Fig. 2-Voltage Indicators 
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3.02 Once the red flashing indicator appears, it 
will be "locked up" as long as the switch 

is depressed. This allows the employee to remove 
the test set and read the LED display. The green 
LED indicates that the object is safe. The flashing 
red light indicates presence of a foreign voltage. 

3.03 C Canvas Bag: An AT-8338 canvas bag is 
available to carry and store the 188A test 

set and B temporary bond (Fig. 3). 

Fig. 3-B Temporary Bond 

3.04 Shunting Capacitor: Refer to Section 
081-705-103 for information on use of B 

shunting capacitor. Local rules govern use of the 
shunting capacitor. 
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3.05 The B shunting capacitor is not to be used 
for any other purpose except as described 

in Section 081-705-103. 

3.06 B Temporary Bond: The B temporary 
bond (Fig. 3) is used to temporarily ground 

a light fixture, metallic conduit, power company 
hardware power ground wire, or other metallic 
objects in the telephone company work space which 
could become energized if a fault developed. The 
B temporary bond is placed on such attachments 
only after the metallic object has first been tested 
with the 188A test set and found to be free of a 
voltage potential. When placed, the bond is first 
attached (small clamp) to a reliable ground source 
and then to the metallic object. When the work 
is completed, the bond is removed from the metallic 
object and then the ground source. Should a fault 
develop when the B temporary bond is in place, 
the insulation may overheat and smoke which should 
alert the employee to descend the pole immediately 
and avoid contact with the bond. 
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4. OBSERVATIONS TO BE MADE BEFORE CLIMBING 

4.01 Examine the pole for potential electrical 
hazards (Fig. 4) such as a vertical power 

ground wire, vertical metallic power conduit, street 
light fixture, power company primary disconnect 
hardware, or other foreign metal objects. Also, 

STREET LIGHT 
FIXTURES 

observe the pole and adjacent spans for such hazards 
as improper clearance from power conductors or 
equipment, dangling power wires,inadequate clearance 
on pole-to-pole guys from power wires or energized 
attachments, etc. If none of these are present, 
the pole may be climbed providing no other hazard 
is evident. 

VERTICAL 
POWER 
GROUNOS 
METALLIC 
CONOUIT 

USE VOLTAGE TESTER WHEN REQUIREO 
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OAMAGEO 
LINES 

NOTIFY SUPERVISOR 00 NOT CLIMB 

Fig. 4-Visual Inspection for Potential Electrical Hazards 



4.02 If a vertical power ground wire is present, 
make a voltage test in accordance with Part 

5 before climbing or working on the pole unless it 
meets any one of the conditions illustrated in Fig. 5. 

4.03 If a vertical metallic power conduit or other 
power company hardware extends to the 

base of the pole, make a voltage test in accordance 

VERTICAL 
POWER 
GROUND 

WOOD MOLDING 
OR EQUIVALENT 

NOTES: 

I. NO TEST REQUIRED IF' 

11 

i :, 
I 1 
I 1 

A. VERTICAL GROUND IS BONDED 
TO SUSPENSION STRAND 

SUSPENSION 
STRAND 

B. COVERED BY UNDAMAGED INSULATION 
C. WOOD MOLDING EXTENDS THROUGH 

TELEPHONE COMPANY SPACE. 
2. IN ALL OTHER CASES 

TESTER MUST BE USED. 

Fig. 5-Vertical Power Ground-Not Requiring Use 
of 188A Test Set 
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with Part 5 before climbing or working on the 
pole unless it can be clearly seen that the conduit 
or hardware is bonded to telephone cable strand. 

4.04 When a pole carries multiple line wire, 
telephone cable, or a bare vertical power 

ground wire and a street light fixture (Fig. 6), 
test in accordance with Part 6. 

TELEPHONE 
COMPANY 
SPACE 

BARE VERTICAL 
POWER GROUND 
OR METALLIC 
POWER CONDUIT 

NOTE' 
VOLTAGE TEST REQUIRED IF 
POLE ALSO CARRIES: 
A • TELEPHONE CABLE 
B. MULTIPLE LINE WIRE 
C. BARE VERTICAL POWER GROUND 
D. METALLIC POWER CONDUIT 

STREET LIGHT FIXTURE 

CABLE OR 
MULTIPLE LINE 
WIRE 

Fig. 6-Street Light Fixtures Requiring Use of 188A 
Test Set 
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4.05 If a street light fixture is present in the 
telephone space on a pole not carrying a 

telephone cable or a bare vertical power ground 
wire, wear insulating gloves and avoid contact with 
it or its wiring since it is not possible to place a 
temporary bond to an effective ground. 

POWER COMPANY 
SPACE 

TELEPHONE 
COMPANY 
SPACE 

NOTES: 
I . NO TEST REQUIRED IF: 

A. FIXTURE IS IN 
POWER COMPANY 
SPACE 

B. FIXTURE IS BONDED 
TO SUSPENSION STRANO 

4.06 Voltage tests are not required at poles with 
street light fixtures as illustrated in Fig. 7. 

DANGER: Do not contact supply wires 
going to the fixture. 

STREET LIGHT FIXTURE 

BONO 

SUSPENSION 
STRANO 

2. IF FIXTURE IS BELOW TELEPHONE CABLE ANO BONDED TO 
STRAND. INSULATING GLOVES MUST BE WORN UNLESS THE 
WIRES FROM THE LIGHT FIXTURE ARE 40 INCHES FROM 
THE POLE. 
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Fig. 7-Street Light Fixtures Not Requiring Use of 
188A Test Set 



5. VOLTAGE TESTS AND SAFEGUARDS-AT GROUND 
LEVEL, AT BASE OF POLE, TESTING OTHER 
EQUIPMENT, AND TESTING DAMAGED JOINT 
CABLE QOSURE 

5.01 At Pole-Vertical Ground Wire, Metallic 
Conduit, or Other Hardware-When a voltage 

test is required in accordance with paragraph 4.02 
or 4.03, proceed as follows before climbing or 
working on the pole: 

(a) Examine the tester for cracks. If there are 
cracks in the plastic, the tester must not 

be used but returned for service. Do not use. 

(b) Depress the switch and verify that the 
green LED is lit. If green LED does not 

light, check batteries; replace if needed. Repeat 
verification check. If LED still does not light, 
do not use. 

ISS 1, SECTION 081-705-102 

(c) With the switch depressed, touch both the 
probe end and "check contact" (Fig. 8). 

The red LED should flash. If it does not, do 
not use. 

(d) The above test should be made before each 
use. 

(e) When approaching a potentially hazardous 
object, rubber gloves may be worn when 

testing for high voltage. However, the final 
test must be performed without gloves. 

Hold the handle of the tester and 
always keep your fingers behind the 
nash guard rings. 

Fig. 8-Checking Test Set Before Use 
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5.02 Do not touch object suspected of having 
high voltage (strand, damaged pedestal, or 

object close to high kV line). Depress and hold 
switch down as you approach object. Should test 
set begin to vibrate, hiss, buzz, or red LED flash, 
immediately move away from object. Do not 
touch; call your supervisor. If none of the above 
occurs, complete test as outlined in paragraph 5.03. 

5.03 First, press the probe end of the tester 
against the object to be checked for voltage. 

It may be necessary at times to turn the tester 
from side to side to break through paint or other 
surface finish. Ensure that a reliable contact 
is made. 

5.04 Second, depress switch and hold down 
throughout the test. Still holding switch 

down, remove tester from object being tested. 
Green LED is safe; flashing red means danger. 
Call your supervisor. 

5.05 If the ground wire is broken, test the portion 
going up the pole unless the break exists 

above the telephone space. Do not attempt to test 
a broken ground wire or fixture in the power 
company's space. Report any broken wire to the 
supervisor. 

5.06 If a ground wire requires testing and is 
protected with wood molding to a height of 

about 8 feet, test above the molding. 

5.07 If the voltage tester does not indicate a 
hazardous voltage by the flashing red LED 

in making the test described in paragraph 5.05, 
poles carrying vertical power ground wires may 
be climbed. Care should be exercised to avoid 
simultaneous contact between power ground wires 
and telephone cable or guys since a small voltage 
may be present. This is recommended to avoid 
the possibility of a surprise shock which might 
cause a fall from the pole. 

5.08 Testing Other Equipment-Mobile homes, 
trailers, homes with metallic siding, exposed 

ends of temporary or abandoned electrical wiring 
in the immediate work area, joint-use pedestals, 
etc, could present a potential electrical hazard and 
are to be tested. If a voltage is detected on these 
objects, the property owner is to be notified so 
corrective action can be taken. The employee is 
to notify his supervisor of the detected fault on 
the object or on any joint-used pedestal. Do not 
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contact the potential hazard until all hazardous 
voltage has been removed and the voltage tester 
indicates a safe condition. 

5.09 Voltage Test-Cable Sheath: When sheath 
continuity is to be interrupted in joint buried 

plant for the purpose of locating plant, locating 
faults, or making splices, it is necessary to test 
the sheath prior to and after opening it with the 
188A test set in accordance with paragraphs 5.01 
through 5.04. 

5.10 Voltage Test-Damaged Cable Closure 
Used in Joint-Buried Plant: When a 

telephone or power pedestal closure (this applies 
to all closures used in joint-buried plant whether 
standing alone or mounted back to back with 
power) has been damaged or disturbed, eg, knocked 
over or driven into the earth by a motor vehicle 
or a trouble condition involving power is suspected, 
both telephone and power representatives shall be 
present before performing any type of maintenance 
work. Any power work shall be performed first. 

5.11 After the power company has completed its 
work, the pedestal shall be tested with the 

188A test set before any bodily contact is made. 
It shall be the responsibility of the power company 
to clear its trouble. Telephone employees shall not 
work on the telephone plant until the power company 
has completed repairs. 

5.12 If the tester indicates a safe condition, 
remove the cover from the closure and 

visually inspect the cable sheath ground. If the 
cable sheath ground is not intact or is loose, test 
the cable sheath with the test set before performing 
maintenance work. 

5.13 If for any reason it becomes necessary to 
open the bonds between telephone facilities 

and power or across cable sheath openings, a 
temporary bond strap must be placed before the 
bond is opened. If due to physical conditions the 
temporary bond cannot be placed, consult with the 
power company representative. If may be necessary 
to deenergize the power briefly for repair operations. 
When temporary or permanent bonds are placed 
or removed, insulating gloves and eye protection 
must be worn. 



WARNING: Electrical continuity of all 
bonds, including cable shield bonds in 
closures or at splice locations, must be 
preserved during the repair process. Until 
the permanent bond is installed, maintain 
continuity using a temporary bond strap. 

6. VOLTAGE TESTS AND SAFEGUARDS ALOFT 

6.01 Street light fixtures, pole-to-pole guys 
extending near power company facilities, 

and power company hardware in the Telephone 
Company workspace must be tested for hazardous 
potential as follows: 

(a) Put on protective equipment including a 
hard hat,. eye protection, etc, and climb to 

a convenient height to make the voltage test. 
Do not contact the suspected hardware, light 
fixture, or its wiring. 

(b) Test the object in accordance with paragraphs 
5.01 through 5.04. 

(c) If the red LED is flashing, immediately 
remove the probe from contact with the 

NOTE: 
WEAR INSULATING GLOVES 
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object being tested. Descend the pole and notify 
your supervisor. Do not touch the energized 
plant. 

(d) If after depressing the switch and touching 
the probe tip to the object, the green LED 

lights, you may proceed with your work after 
placing a temporary bond as specified in paragraph 
6.03. 

6.02 Use of B Shunting Capacitor: See 
paragraphs 3.04 and 3.05. 

6.03 Use of the B Temporary Bond-A B 
temporary bond is used to temporarily ground 

a fixture, conduit, or bare vertical ground wire 
(Fig. 9) which has been tested for and found to 
be free from a voltage potential while working 
aloft. Should a fault develop, the B temporary 
bond will provide a direct path to ground for the 
foreign potential. The insulation on the bond may 
overheat and smoke which should alert the employee 
to descend the pole. Using insulating gloves, attach 
the bond in the following manner: Attach the 

SECOND. ATTACH LARGE 
CLIP TD CONDUIT OR 
CONDUIT FASTENER 

FIRST, ATTACH SMALL 
CLIP TO SUSPENSION 
STRAND 

Fig. 9-B Temporary Bond Attachment to Metallic 
Power Conduit 
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small clip of the B temporary bond to the cable 
suspension strand in such a manner that it will not 
be in the way of work operations; then attach the 
large clip of the bond wire to the fixture, conduit, 
or bare vertical ground wire. Do not bond to a 
support bracket of multiple line wire or the 
suspension strand of isolated cable. Never attach 
to any street light wires or terminals to which 
they are attached or to a fixture which causes the 
red LED to flash. 

6.04 The insulating gloves may be removed only 
after the temporary bond is in place, and 

then only if other protection requirements permit. 
Leave the B temporary bond in place until all 
work operations have been completed at this pole 
for the day. If the bond starts smoking, put on 
insulating gloves and descend the pole immediately. 
Avoid contact with the bond, the fixture, or its 
wiring. Notify your supervisor. 

6.05 Upon completion of work operations on a 
pole, remove the B temporary bond as 

follows: 

(a) Put on insulating gloves. 

(b) First remove the clip from the fixture, 
metallic conduit, or bare vertical ground 

wire. 

(c) Remove the other clip which was attached 
to the strand. If a spark is detected when 

removing the bond, descend the pole immediately 
and notify the supervisor. 
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7. CARE AND STORAGE 

7.01 The 188A test set should be handled and 
stored with reasonable care. Always store 

the test set in the AT-8838 C storage bag with 
the B bond clamp. Do not subject the test set to 
any pressure from other tools or material. Pressure 
may cause the switch to operate and discharge 
the battery. 

7.02 Remove any dampness or dirt with a clean 
cloth before using or storing. Keep the 

instrument free of grease or oil to prevent deterioration 
of insulation. Use mild soap solution to clean. 
Do not use solvents on test set. 

7.03 Avoid exposing or storing the instrument in 
a hot area such as may be encountered near 

radiators, etc. 

7.04 The instrument is to be carried down or 
lowered from poles, not dropped, as the 

impact may damage the internal wiring. 

7.05 When replacing batteries (Fig. 10), always 
use a 9V alkaline such as Eveready* 522. 

Other manufacturers' batteries may be physically 
larger and could damage the test set if used. Be 
careful not to break the metal shield loose from 
the circuit board when changing batteries. If the 
shield is broken, the test set will test OK but is 
unsafe to use. Return the set for service. 

•Registered t rademark of Union Carbide Corp. 



8. REPLACING BATTERY 

8.01 To open probe body, unscrew handle in 
counterclockwise direction and slide handle 

back from nose piece. 

8.02 Gently slide battery out of metal shield as 
shown in Fig. 10. Replace with new battery 

and slide into metal shield. Be careful not to get 
the battery wires between the metal shield and 
the side of the battery . 

• 
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8.03 Slide handle over the shield and rotate in 
clockwise direction until a snug fit is secured. 

Make sure that the indicator lamp lens lines up 
with the trigger or the probes switch will not 
operate. 

8.04 When replacing batteries, work in dry place. 
If water gets in the probe, it probably will 

not self-test. The 0 ring provides a watertight 
seal but does not form a part of the high voltage 
insulation. 
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1. GENERAL 

1.01 This section covers the description and use 
of the 188A test set (Stop Lite). The test 

set is used to test the following for hazardous 
voltages: 

• Power ground wires 

•Strand 

• Street light fixtures 

• Mobile homes 

• Metal frameworks 

• Power cables 

•Metallic conduit. 

•Pedestals 

1.02 Whenever this section is reissued, the reasons 
for reissue will be given in this paragraph. 

1.03 The 188A test set is designed to test for 
hazardous voltages in the range from 50 to 

20,000 volts, 60 Hz, ac. The test set does not 
indicate the amount of voltage but only indicates 
when a hazardous voltage is present. For ac 
testing, no ground wire is connected to the test 
set ground lug. When ac testing, the test set 
measures the voltage between the object and you. 
When the test set indicates energized plant, notify 
your supervisor and the power company. Do not 
touch the energized plant. 

1.04 When used with a ground wire, the test set 
can safely test de voltages up to 2000 volts. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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BODY BELTS AND SAFETY STRAPS 

DESCRIPTION AND USE 
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1.05 The degree of comfort and satisfactory service 
an employee obtains fro:in a body belt depends 

to a large extent on the locations of the Dee rings 
with respect to the prominent portions of the 
hipbones. The Dee rings should be slightly in 
front of the prominent portions of the hipbones. 
To obtain a properly fitting belt, measure the 
distance across the back of an employee to the 
desired locations of the Dee rings and order a belt 
of the size nearest to this dimension. 

1.06 Information on tool holsters and the handline 
6. MAINTENANCE 9 carrier for use with a body belt is covered 

1. GENERAL 

1.01 This section describes the standard fabric 
body belts and safety straps, and covers 

instructions and precautions pertaining to their use 
and care. 

1.02 Although leather belts have been rated MD 
(manufacture discontinued), a large number 

of belts are still in use and, therefore, the 
precautions, inspection, and maintenance procedures 
will still be covered in this section. 

1.03 This section is reissued to: 

• Require that a body belt and safety strap 
be inspected each day, prior to use. 

• Require that a body belt and safety strap 
or equivalent be worn when working aloft 
on a tower. 

•Provide similar information in Section 
460-300-104 and cancel Section 081-721-101. 

1.04 Since this constitutes a major revision, change 
arrows ordinarily used to indicate changes 

have been omitted. 

in Section 081-720-111. 

2. DESCRIPTION 

D, E BODY BELT 

2.01 The D and E Body Belt has a six-ply neoprene 
impregnated nylon fabric strap and buckle 

section. Between the center plies of the strap 
and buckle section is a constrasting colored marker. 
For example, the marker may be red and the outer 
plies may be brown. Exposure of the center 
marker by wear or cutting indicates that the belt 
should be removed from service. The strap and 
buckle section is permanently riveted to a 4 112 
inch three ply neoprene-impregnated nylon backing 
which incorporates two standard Dee rings. Leather 
tool loops, a wrench keeper, a tape thong, and 
accommodations for a combination holster are 
provided. 

2.02 The six-ply strap has adequate strength to 
permit the wearer to be secured with a 

safety strap attached to only one Dee ring. The 
D and E Body Belts are available as a "Left" or 
"Right" belt in sizes 18, 20, 22, 24, 26, and 28 
inches. The D Body Belt (Right) is illustrated in 
Fig. 1. In a "Left" belt, the positions of the 
buckle, keeper, and tape thong are reversed. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 1-D Body Belt 

2.03 The E Body Belt is identical to the D Body 
Belt except that it is equipped with four 

wire rings for use with suspenders or a waist belt. 

F BODY BELT 

2.04 The F Body Belt (Fig. 2) is a light weight 
belt with the strap portion consisting of 

six-ply neoprene-impregnated nylon cloth. It 
provides adequate strength to permit the wearer 
to be secured with the safety strap attached to 
one Dee ring. Between the center plies of the 
strap is a marker of a contrasting color from that 
of the outer plies. Exposure of the colored marker 
by wear or cutting indicates that the belt should 
be removed from service. 

Fig. 2-F Body Belt 
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2.05 The F Body Belt is designed to accommodate 
a tool holster and is available in sizes 20, 

22, 24, and 26 inches. 

D SAFETY STRAP 

2.06 The D Safety Strap is a six-ply 
neoprene-impregnated nylon fabric strap. 

Between the center plies is a marker of contrasting 
color from that of the outer plies. Exposure of 
the marker by wear or cutting is cause for the 
strap to be removed from service. 

2.07 The D Safety Strap (Fig. 3) is available in 
one size only. It is adjustable in increments 

of 1-1/2 inches from 36 inches to 61-112 inches. 

Fig. 3-D Safety Strap 

3. PRECAUTIONS 

3.01 A body belt and safety strap must be worn 
when working more than 4 feet above ground 

level on: 

(a) Poles (including step poles) 

(b) Lashed ladders placed against suspension 
strand or other support 

(c) Truck ladder.platforms 

(d) Ladder platforms 

(e) Aerial platforms 

(f) Pole platforms 



(g) Aerial lift baskets 

(h) Cable car 

(i) Towers 

(j) Terminal balconies. 

3.02 The safety strap, when in use, should be 
as short as practical to minimize the potential 

falling distance. 

3.0.3 Before climbing a pole, see that the tongue 
of the buckle is properly seated in the desired 

hole in the safety strap. 

3.04 Do not allow a body belt or safety strap to 
be run over by trunks, trailers, rails, or 

other heavy equipment or be subjected to damage 
caused by heavy falling objects. 

3.05 Never punch extra holes in the tongue of a 
body belt. If a belt does not fit properly, 

replace it with one of a correct size. 

3.06 Never add any foreign attachment to the 
body belt, nor carry tools or materials in 

the Dee ring or added foreign attachment. Tools 
or materials fastened to a foreign attachment or 
Dee ring could prevent proper engagement of the 
snap hooks or give a false indication of a snap 
hook engagement. 

3.07 Never attach two or more safety straps 
together for additional length. If one safety 

strap cannot be lengthened sufficiently, the method 
of doing the work shall be changed. If tree pruning 
operations are involved, only a rope sling shall be 
used. 

3.08 When climbing or working on a pole, do not 
fasten a handline directly to the body belt 

or to tools carried in the belt. With the handline 
fastened to the belt, the employee could be pulled 
off the pole if the handline should be caught either 
on an obstruction or a passing vehicle. To allow 
the handline to pull free of the belt if it should 
be caught, use one of the following methods to 
carry a handline aloft: 

(1) Form the end of the handline into a loop 
and place the loop in the handline carrier. 

ISS 3, SECTION 081-720-101 

(2) Form the end of the handline into a loop 
and tuck the loop under the belt at the side 

or back so as not to interfere with climbing. 

3.09 Prior to ascending to an elevated level, 
employees must determine whether any 

energized power wires or attachments are in the 
immediate work area. If present, additional 
protective equipment and precautionary measures 
are to be used. 

Note: Minimim approach distances to exposed 
energized power conductors are covered in 
Sections 460-300-115 and 620-100-011. 

3.10 An employee may improve one's security by 
placing the safety strap around the pole at 

a point directly above a crossarm, strand, pole 
step, or other secure attachment which is to remain 
in place on the pole, provided the attached is one 
foot or more from the top of the pole. Do not 
place a strap around an insulator pin, a bolt, or 
other insecure attachment. 

3.11 Never use electric light, power, or foreign 
signal circuit attachments as supports for 

the safety strap. 

3.12 When "belting in" with the safety strap, 
do not rely on the feel or click of the snap 

hook keeper as an indication that the snap hook 
is secured. See that the snap hook and Dee ring 
are properly engaged. The employee shall look 
and know that the snap hook is properly engaged 
before placing weight on the strap. Always have 
the keeper on the safety strap away from the body 
when engaged in the Dee ring (Fig. 4). 

3.13 An employee shall never be secured with a 
safety strap that is placed around a pole, 

strand, or other support in such a manner that 
both snap hooks are engaged in the same Dee ring 
of the body belt except in specific instances covered 
in this practice and then only when using the D, 
E, or F Body Belts. The D, E, and F belts may 
be readily identified by a metal instruction plate 
as shown in Fig. 5. 

3.14 The following additional precautions are to 
be observed: 

(a) Exercise care when working aloft so the 
keeper of the snap hook is not depressed 

accidently by contact with wires, strand, crossarm 
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Fig. 4-Method of Using Safety Strap When Working 
From Ladder 

braces, guys, and other attachments in the course 
of performing work operations. 

(b) A safety strap should never be used as a 
means of riding suspension strand. 

(c) Never use an improvised substitute of rope, 
wire, etc, for a safety strap or body belt. 

(d) Do not punch extra holes in a safety strap. 

(e) While wearing a safety strap which is not 
in use, both ends of the safety strap should 

be snapped into the same Dee ring. Care should 
be exercised to see that the safety strap does 
not catch on pole steps and other attachments 
when climbing poles. 
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Fig. 5-lnstruction Plate for D, E, and F Body Belts 

(f) When climbing past another employee who 
has the safety strap around the pole, exercise 

care to avoid dragging the climber gaff over 
the safety strap. 

(g) Avoid swinging rapidly around the pole in a 
safety strap. 

(h) Do not throw or drop a body belt or safety 
strap. 

(i) Exercise care to prevent damage to a body 
belt or safety strap from heat by contact 

with or placing it near a furnace, hot solder 
pot, torch, or hot soldering iron. 

3.15 The following should be observed when 
storing a body belt and safety strap when 

not in use: 

(a) Keep away from radiators, stoves, steam 
pipes, fires, and other places of excess heat. 

(b) Do· not store in a locker, box, tool case or 
other container until it has been completely 

dried by wiping and ventilation. 

(c) Never store with unprotected edged tools. 
When stored in the same compartment, 



edged tools, such as climbers, must be properly 
protected. 

(d) Do not store in a location with excess 
humidity to prevent mildew. 

4. INSPECTION 

4.01 Each employee, when receiving a body belt 
or safety strap and each day prior to use, 

must inspect the belt and strap for evidence of 
wear or any defect which would be cause to remove 
it from service. 

4.02 Employees whose work assignments require 
the use of a body belt and safety strap shall 

be responsible to verify that these devices are in 
good condition. 

4.03 Supervisors shall ensure themselves that 
craft employees perform a visual inspection 

daily. Body belts and safety straps are to be 
inspected each quarter by supervision. 

4.04 The body belt and safety strap shall be 
examined visually to determine their condition. 

If any condition exists that raises any doubt as to 
its safety, it should be exchanged at once for one 
in good condition. A body belt or safety strap 
should never be subjected to proof load tests. 

VISUAL INSPECTION OF BODY BELT 

A. Fabric and Leather Type 

4.05 The important conditions to look for are: 

(a) Badly worn or broken reinforcement plates 
which hold the Dee ring. (If the Dee ring 

is able to be rotated to the rear of the body 
belt beyond 90 degrees, the plate is worn or 
damaged.) 

(b) The condition of the loop (leather or nylon) 
at the Dee ring reinforcement plates, which 

could be worn or crushed sufficiently to affect 
its strength. (Exposure of the contrasting colored 
marker in a fabric belt is cause for rejection.) 

(c) Loose or broken rivets (particularly those in 
the loops holding the Dee rings). 

(d) Broken or rotted threads in the stitching. 
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(e) Cracks or cuts that would tend to cause a 
tear or would affect the strength of the 

belt. 

(f) Broken or defective buckle. 

(g) Exposed to excess heat (burn marks, hard 
spots, etc). 

B. Leather Belts-Bending Test 

Leather belts which are not padded 
and therefore have exposed rivets on 
the inside of the belt shall not be 
worn by a person engaged in line 
work. 

4.06 The bending test should be made on leather 
body belts only when clean and well oiled. 

The leather should show no cracks other than slight 
surface cracks when the test is applied. If well 
defined cracks appear, the belt must not be used, 
but should be taken out of service. The test 
should not be made if the temperature of the 
weather is below 32 degrees F since at low 
temperatures, the leather may be damaged by 
bending it around the test mandrel. The bending 
test should be made as follows: 

(a) Leather should be bent with the grain 
(smooth) side out, over a mandrel that is 

not less than 3/4-inch in diameter. (A 3/4-inch 
guy rod may be used.) In making this test, 
pull the leather taut and wrap it halfway around 
the mandrel, keeping the leather under tension 
while the bend is being made. This procedure 
brings the leather into firm contact with the 
mandrel while the bend is being made, and thus, 
avoids bending the leather too sharply. Do not 
loop the leather first and then pull it over the 
mandrel. Do not make the bend test at a buckle 
hole. 

(b) Body belts shall be subjected to the bending 
test at points where it is possible to bend 

them, such as under the leather tool loops and 
at the tongue strap. 

4.07 If leather of the thickness used in Bell 
System standard body belts is subjected to 

an excessively severe test, such as bending it too 
sharply (without a mandrel or over too small a 
mandrel) with the grain side out, even good leather 
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may crack because of excess strain placed on the 
grain leather. 

VISUAL INSPECTION OF SAFETY STRAP 

4.08 The following important conditions to look 
for are: 

(a) Broken, cut, torn outer fibers, nicks, 
punctures, or charred spots, etc, that would 

affect the strength of the strap. The edges of 
the strap should be inspected carefully. 

(b) Worn fabric as indicated by the colored 
marker when three outer layers of fabric 

are worn through. The strap shall be removed 
from service as soon as the contrasting colored 
marker becomes visible. 

Note: All leather safety straps are to be 
removed from service and junked. 

(c) Loose, broken, or missing rivets or rivets 
with excessive wear. 

(d) Broken or badly worn steel guard on ends 
of safety strap. 

(e) Defective buckle, binding, or poor action of 
the keeper on the snap hook. The keeper 

should work freely without excessive side play 
and close securely under spring tension. Check 
for any elongation in the metal at the rivet 
holding the keeper in place. 

(f) Acid burns-a strap that has been in contact 
with acid shall be removed from service. 

(g) Holes for tongue of buckle excessively 
enlarged. 

(h) Broken inner fibers-defects are usually 
found in the section at which an injury 

occurred. Breakage of the inner fibers is 
indicated by limpness and flexibility of the strap. 
The strap should be examined in short sections 
and if a soft, flexible section is found, the strap 
should not be used. 
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5. USE 

ON POLE 

5.01 An employee working from a pole shall be 
secured with a body belt and safety strap. 

To accomplish this, attach one snap hook to a Dee 
ring and pass the free end of the strap around 
the pole. The strap should lay flat against the 
pole without turns or twists. Engage the snap 
hook in the other Dee ring. 

ON AN EXTENSION LADDER 

5.02 An employee working from an extension 
ladder that is securely lashed to a suspension 

strand or other support shall use one of the following 
methods to be secured with a body belt and safety 
strap. 

Attach one snap hook of the safety strap to a Dee 
ring and pass the free end of the safety strap to 
either one of the following: 

(a) Between two rungs and around a siderail 
(Fig. 4), or 

(b) Around a rung, or 

(c) Around the suspension strand 

and engage the snap hook in the other Dee ring. 

5.03 An employee working from an extension 
ladder which is properly placed and secured 

to the strand with strand hooks, but not lashed, 
shall use the following method to be secured with 
a body belt and safety strap. 

Attach one snap hook of the safety strap to a Dee 
ring and pass the free end around the strand and 
siderail, between two rungs. Engage the snap 
hook in the other Dee ring. 

5.04 A body belt and safety strap are not to be 
used on a ladder if: 

(1) The ladder is not secured in the manner 
described in 5.02 or 5.03. 

(2) The safety strap cannot be secured in the 
manner described in 5.02 or 5.03. 



ON AN AERIAL PLATFORM 

5.05 An employee working from an aerial platform, 
supported by a suspension strand or other 

support, shall be secured with a body belt and 
safety strap using one of the following methods: 

(a) The straps of the D, E, and F Body Belt 
are constructed of material that is of sufficient 

strength to allow the safety strap to loop the 
strand and have both snap hooks attached to 
the same Dee rin g as shown in Fig. 6. The 
method shown is not to be used with any body 
belt other than the D, E, or F body belts. 

NOTE: 
THIS METHOD CAN 
BE USED WITH THE 
O,E,OR F, BODY 
BELT ONLY 

Fig. 6-Method of Using D, E, or F Body Belt With 
Safety Strap 
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(b) If a belt other than the D, E, or F is being 
used, attach one snap hook to a Dee ring 

and pass the free end across the front of the 
body, through the other Dee ring, and engage 
the snap hook on the suspension strand. Figure 
7 shows this method. 

Fig. 7-Method of Using Safety Strap When Using 
Other Than a D, E, or F Belt 

ON A TRUCK PLATFORM 

5.06 An employee working from a truck platform 
shall loop the safety strap to the platform 

framework unless the platform is equipped with 
safety chains. If safety chains are provided, the 
chain shall be attached to the Dee rings of the 
body belt. 

ON AN AERIAL LIFT 

5.07 An emp loyee working from the basket of 
an aerial lift shall be secured in the basket. 

When working from a Servi-Lift or Skyworker aerial 
lift , the employee shall be secured by attaching 
the safety strap to the eye (Fig. 8) provided in 
the basket. When working from a TELSTA aeria l 
lift, use the method shown in Fig. 9. 
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SKYWORK ER BASKET 

SER VI-LI FT BASKE T 

Fig. 8-Location of Eyes for Securing Safety Strap in 
Baskets of SKYWORKER and SERVI- LIFT Aerial 
Lifts 

Page 8 

Fig. 9-Method of Using D, E, or F Body Belt With 
Safety Strap in TELSTA Aerial Lift 

POLE-MOUNTED TERMINALS-WITH HANDLES 

5.08 Employees s hall secure themselves to the 
handle of pole-mounted terminals, such as 

B, 101, and 29-type cabinets, prior to stepping from 
the pol e to a pol e seat or term inal balcon y. 
Likewise, when stepping from a pole seat or 
terminal balcony to the pole, the safety strap shall 
not be removed from the ha ndle until the employee 
has stepped onto the pole. Figure 10 shows the 
safety strap secu red to one Dee r in g , which is 
possible when using a D, E, or F Body Belt. All 
other belts must have the snap hook of the safety 
strap secu red to a Dec ring, across the front of 
the body an<l through the other Dee ring, and then 
secured to the te rminal handle. 

Note: If the work aloft is to be performed 
from a sitting position on the term inal seat 



or balcony, it will be necessary to lengthen 
the safety strap at the ground level prior to 
asecnding the pole. 

NOTE: 
THIS METHOD CA N 
BE USED WITH THE 0 1 £ 1 ORF 
BODY BEL TS ONLY. 

Fig. 10- Method of Using D, E, or F Body Belt With 
Sofety Strap on B-Type Cross-Connecting 
Terminal 

6. MAIN fENANCE 

FABRIC BODY BELTS 

6.01 Tests indicate that creosote is not injurious 
to nylon; however, because the creosote may 

s tain clothing, it s hould be removed as soon as 
practicable using a cloth moistened with petroleum 
spirits or other approved cleaner. 
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LEATHER BODY BEL TS 

A. Cleaning 

6.02 Leather body belts should be cleaned and 
dressed at three-month intervals or more 

often if the belt has frequently been wet from 
rain or perspiration or has been in contact with 
wet paint. 

6.03 Paint ingredients have a harmful effect on 
leather, therefore, wet paint must be removed 

as soon as possible. 

6.04 Creosote is not harmful to leather, but to 
avoid clothing stains, it should be removed 

as soon as possible. 

6.05 Leather body belts may be cleaned as 
follows: 

(a) Remove surface dirt with a sponge dampened, 
but not wet with water. Do not use gasoline 

or petroleum products because they will cause 
the leather to become dry. 

(b) Rinse the sponge in clear water and squeeze 
partially dry. Work up a thick lather using 

a neutral soap, such as castile or white toilet 
soap (free from alkali). 

(c) Thoroughly wash the enti re length of the 
belt with the lathered sponge to remove 

embedded dirt and perspiration and wipe with a 
cloth to remove excess moisture. 

(d) Repeat (b) using a good grade of saddle 
soap. 

(e) Work the saddle soap lather well into all 
parts of the belt and place in a shaded area 

to dry. 

(f) Wh e n the leather is practically dry , rub 
vigorously with a soft cloth. 

B. Oiling 

6.06 Treating th e leather in body belts with 
saddle soap will normally keep the belt soft 

and pliable; however to keep the leather from 
drying out and becoming brittle, leather body belts 
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should be oiled approximately every six months as 
follows: 

(a) Clean the leather with neutral soap as 
described in 6.05 (a), (b), and (c). Oil applied 

to dry or dirty leather has a harmful effect on 
the leather. 

(b) While the leather is still damp, use about 
1/2 ounce (2 teaspoonsful) of Neat's-foot oil 

and apply the oil gradually with the hands, using 
long light strokes to work it into the leather. 
A light, even distribution of oil is desired. 

(c) After oiling, the belt should be set aside in 
a dry shady place for 24 hours in order to 

permit the leather to dry slowly. Then, rub 
vigorously with a soft cloth to remove excess 
oil. 
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Note: Do not use mineral oils or greases 
such as machine oil or vaseline. Leather 
should never look or feel greasy as this is an 
indication that too much oil is being used. 
Leather with too much oil will stretch and is 
likely to pick up sand or grit which may injure 
the leather. 

C. Disposition 

6.07 A body belt or safety strap with major 
defects shall be withdrawn from service 

immediately and returned to the storeroom for 
disposition in accordance with established routine. 
To prevent any further use, cut off the tongue of 
a defective body belt and cut the strap of a defective 
safety strap to remove the snap hook. 



BELL SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 081-730-101 
Issue 1, July 1977 

CLIMBERS 

1. GENERAL 

1.001 This addendum supplements Section 
081-730-101, Issue 4. 

1.002 This addendum is issued for the following 
reason: 

• To change ordering information in paragraph 
2.04. 

2. CHANGES TO SECTION 

2.001 On Page 1, paragraph 2.04 has been revised 
to read as follows: 

2.04 Climbers must be ordered by component 
parts. Climber sleeves and leg irons are 

ordered separately, however each pair is furnished 
with fasteners. The leg irons are provided with 
gaff guards. Fasteners may be ordered separately. 
Pads, leg straps and foot strap assemblies or 
components must be ordered separately. Factory 
resharpened climbers are returned with gaff guards 
installed. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 
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CLIMBERS 

PAGE 1.03 When existing D, E, and F climbers with 
foot straps attached to a solid ring are 

returned for reconditioning, the solid ring will be 
replaced with a split steel ring. 

1.04 Under no circumstances should a 
file or any other tool be used to 

reshape or sharpen a climber gaff. Part 
2 7 describes the use of a hone for climber gaff 

maintenance. 
3 

2. DESCRIPTION 
3 

F CLIMBERS-AT-8530 
4 

2.01 The F climber is an adjustable length climber 
4 that consists of a leg iron, an adjustable 

sleeve, fasteners and gaff guards. The parts of 
3. FITTING AND ASSEMBLING CLIMBERS 4 an F climber are shown in Fig. 1. 

4. PRECAUTIONS 

5. INSPECTION OF CLIMBERS 

6. TESTING CLIMBER GAFFS 

7. FIELD MAINTENANCE 

CLIMBER GAFFS 

PADS 

1. GENERAL 

5 2.02 The F climber is basically identical in 
construction to the D or E climbers. The 

6 foot strap assembly which secures the stirrup of 
the climber to the arch of the shoe is equipped 

8 with a removable split steel ring and is not an 
integral part of the climber. 

9 
2.03 Gaffs of F climbers are fully machine shaped 

9 

11 

1.01 This section describes climbers and associated 
items such as pad, straps, and gaff guards. 

and sharpened. The climber shank is tapped 
and threaded for adjusting and securing the sleeve 
at any desired position (see 2.07 and 2.08). The 
adjustable sleeves are interchangeable. The gaff 
is designed so it can be machine sharpened without 
any filing to reshape the outer rounded surfaces 
or the ridge of the gaff. Do not use a file 
on these surfaces at any time. This would 
disturb the original design of gaff so that it cannot 
be machine sharpened satisfactorily. 

Information on the care and maintenance of these 
items is included. 

1.02 This section is reissued to change inspection 
frequency, to provide new pictures, and to 

cancel Section 460-300-105. Arrows are used to 
indicate changes. 

2.04 Climbers can be ordered with or without 
sleeves. Sleeves and fasteners can be ordered 

separately. Pads, leg straps, and foot strap 
assemblies or foot strap components must be ordered 
separately. Gaff guards may be ordered separately; 
however, all new and factory resharpened climbers 
are returned with gaff guards installed. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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'''''''''~ • 

SLEEVE 

(IN 2 SIZES) 

LOOP 

THREADED HOLES 

SEE NOTE 

SYSTEM F 

NOTE: 

STAMPED ON SHANK 

OF CLIMBER 

xxxxxxxxx~~QUARTER AND 

;-- YEAR OF 

MANUFACTURER'S MANUFACTURE 

NAME OR TRADE MARK 

STAMPED LORR 
(LEFT OR RIGHT) 
UNDER STIRRUP LOOP 

C GAFF 
GUARD 

Fig. 1-Parts for F Climber 

2.05 F climbers have offset stirrups, therefore, 
they are made for the left or right foot 

and are marked "L" or "R" just below the ring 
loop at the end of the stirrup. Some older climbers 
may not have been marked. Climbers can be 
identified as left or right by holding the climber 
with the gaff toward you and pointing up and 
noting the direction the stirrup is offset. If the 
offset is to the right as shown in Fig. 2, it is a 
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right climber; conversely, if the offset is to the 
left, it is a left climber. 

D AND E CLIMBERS 

2.06 The superseded D and E climbers are basically 
identical to the F climber except that on 

these climbers the C and D foot straps have been 
rated "Manufacture Discontinued." These foot 



-.__LEG IRON 

Fig. 2-Stirrup Offset "Right" 

straps have been replaced by the E climber foot 
strap. 

SLEEVES 

2.07 The sleeves used on adjustable climbers are 
designed to fit snugly over the shank of 

the leg irons and to be securely locked in the 
desired position by fasteners. The sleeves are 
available in two lengths and can be adjusted in 
increments of 1/4 inch. Figure 3 illustrates the 
sleeves, the lengths available, and the adjustment 
range of each sleeve. 

2.08 The sleeves are attached to the climbers 
with two hexagon head machine screws 

known as fasteners, except on the shorter adjustments 
of 14 3/4 inches to 15 1/2 inches for the short 
sleeve and 17 3/4 inches to 18 1/2 inches for the 
long sleeves. On these adjustments, only one 
setscrew is used for attachment. For these lengths, 
the wedging of the sleeve and leg iron provides a 
sufficiently tight fit on the lower part of the 
sleeve. The fasteners are inserted through the 
holes in the sleeves from the side with the strap 
loop and secured in the threaded holes of the leg 
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SHORT ADJUSTMENT 
RANGE 

FASTENERS 
(2 FOR EACH 
SLEEVE) 

·~ 

14-3/4 IN. TO 18-1/2 IN. 

10·3/16 IN. 

LONG ADJUSTMENT 
RANGE 

17-3/4 IN. TO 21-112 IN. 

Fig. 3-.Sleeves for Adjustable Climbers• 

irons. The heads of the machine screws are slotted 
for tightening with a screwdriver. The fasteners 
are equipped with spring steel lockwashers. 

PADS 

2.09 Pads are used with climbers to protect the 
shins and calf of the leg against irritation 

by rubbing when the climbers are strapped to the 
legs. Plain leather, felt lined, and cushioned pads 
are available as shown in Fig. 4. Cushion pads 
are coded B climber pads (angle) and C climber 
pads (straight). The plain and felt lined pads are 
generally used when wearing boots that cover the 
calf of the leg. The wrap-around design of the 
B climber pads furnishes additional protection at 
the shins. Occasionally the top edge of a new pad 
may initially dig into the leg in use. This can be 
overcome by dulling the top edge by rubbing with 
a rounded metal tool. 
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PLAIN 
CLIMBER 

PAD 

FELT 
CLIMBER 

PAD 

B CLIMBER PADS C CLIMBER PAD 

Fig. 4-Pads 

STRAPS 

2.10 The foot straps are attached to the climber 
so the buckle assembly will be across the 

foot instep when fastened. Figure 5 shows the 
foot strap on the climber. 

2.11 The B climber strap (Fig. 6) consists of a 
22- or 26-inch strap with a buckle permanently 

attached. The B climber strap is used to hold 
the pad on the leg iron and to fasten both to the 
employee's leg when the climber is worn. 

GAFF GUARDS 

2.12 Gaff guards are used to protect gaffs and 
employees when climbers are not being used. 

They also protect other tools from damage that are 
stored in the vicinity of climbers. Figure 7 shows 
the gaff guard installed. 

3. FITTING AND ASSEMBLING CLIMBERS 

3.01 Determine the correct sleeve to use by 
measuring the distance from the lower edge 

of the projecting kneebone to the underside of the 
shoe at the arch as shown in Fig. 8 and subtract 
1/2 inch from this length. Select the climber sleeve 
that covers this range (2.07, Fig. 3). When ready 
to assemble the climber for use, proceed as follows: 

(1) Place the split steel ring of the E climber 
foot strap on the climber stirrup loop and 
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then place the foot strap and buckle assembly 
on the split ring. 

(2) Place the B climber strap and pad on the 
sleeve as shown in Fig. 6. The strap should 

be placed so the tongue will point toward the 
back of the leg when buckled. 

(3) Place the sleeve on the shank of the climber, 
step on the stirrup and buckle the foot strap 

so the stirrup is held firmly against the arch of 
the shoe. Adjust the sleeve to a position that 
is most comfortable. 

(4) Place one of the slotted hexagon head set-
screws through the hole in the sleeve that 

is aligned with the threaded holes in the climber 
and tighten the setscrew to hold the sleeve in 
place. 

(5) Strap the climber to the leg as shown in 
Fig. 9 to see if it feels comfortable. Climbers 

should be adjusted to the maximum length which 
is most comfortable. 

(6) If the climber feels comfortable, remove 
the climber and add the second setscrew 

(see 2.08) and tighten both screws to hold the 
sleeves securely. If uncomfortable, move the 
setscrews up or down one hole on the sleeves 
as required to find the most comfortable position. 

(7) Repeat the procedure for the other climber. 



Fig. 5-Foot Straps Attached to Climbers 

4. PRECAUTIONS 

4.01 Observe the following precautions when 
storing, transporting, and using climbers: 

(a) Equip climbers with gaff guards, when not 
in use. Gaff guards protect employees as 

well as the gaff tips and cutting edges when 
climbers are carried or are stored in tool boxes 
or other storage spaces. They also prevent 
damage to safety straps and body belts when 
stored in the same compartments with climbers. 

(b) Use climbers adjusted to correct size. (See 
part 3). 
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Fig. 6-B Climber Strap and Pad Installed on Climber 

(c) Do not bend leg irons. If discomfort exists, 
use cushion type pads. 

(d) Never wear climbers on work where 
they are not required as, when walking 

between poles, when working on the ground, a 
ladder, an aerial lift, a stepped pole where the 
work can be performed safely from the steps, 
in trees, or while traveling in a motor vehicle 
or any other type of conveyance. 

(e) When climbing past another employee who 
has his safety strap in place around the 

pole, special care should be taken to avoid gaffing 
the other employee, his safety strap, or other 
equipment. 

(f) When climbing past attachments on poles, 
care should be taken to avoid dragging 

climbers or foot against these attachments. 

(g) Do not use the gaff as a pry. 

(h) When climbing, avoid placing the gaff in or 
near a crack, knot, nail, or tack, etc. 

(i) Inspect climbers in accordance with part 5. 
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Fig. 7 -C Gaff Guard Installed 

5. INSPECTION OF CLIMBERS 

5.01 •Each employee shall assume the responsibility 
for determining that his climbers, sleeves, 

pads, straps, gaffs, and gaff guards are in good 
condition. Upon receipt of the climbers and at 
least once each day before they are used, the 
employee shall inspect the climbers and associated 
items in accordance with 5.03 to detect any flaw 
that may have developed. In addition, the climber 
shall pass the pole cutout test, as described in 
Part 6, the first time the climbers are used each 
week. If at any time during use the employee 
thinks the condition of the climbers may have 
changed, the climbers shall be reinspected and if 
there is any question that the gaffs are 
in good condition, check them with the 
pole cutout test. Climbers which do not pass 
this test, even after honing are considered defective 
and must not be used. They should be replaced 
in accordance with local procedures.41 

5.02 The employee's supervisor shall make an 
inspection of the climbers at intervals of not 

more than 3 months. 
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Fig. 8-Measuring for Climber Length 

5.03 The important conditions to look for when 
inspecting climbers are as follows: 

(a) Fractured gaff or hairline crack, particularly 
on the inner surface (bottom) of the gaff 

and the cutting edges 

(b) Loose gaff 

(c) Broken or loose stirrup ring loop 

(d) Fractured leg iron or start of fracture, 
particularly on the leg side of the shank at 

the top of the taper below the sleeve and the 
gaff attachment area 

(e) Nicks and depression in gaff due to impact 
with a hard object 

(f) Ridge of gaff not straight 



B CLIMBER STRAP 

C GAFF 
GUARD 

B CLIMBER STRAP 
TONGUE TO BACK 

STIRRUP 
LOOP 

SPLIT STEEL 
RING 

Fig. 9-Climber Stropped to Leg 

(g) Dull gaff beyond restoration by means of 
honing 

(h) Broken or distorted gaff point 

(i) Straps worn through one layer of fabric or 
with cuts or enlarged buckle holes that would 

affect the strength 

(j) Broken, severely rusted, or otherwise defective 
strap buckle or split steel ring 

(k) Fractured sleeve or start of fracture 

(l) Broken or loose sleeve strap loop 

(m) Broken or loose rivets on straps or pads 

(n) Broken or torn loop on strap or pad 

(o) Plastic missing from gaff guard 

(p) Loose sleeve fastener. 

5.04 Hf any of the conditions, 5.03(a) to (h) 
inclusive, are found, or if the condition of 

the climber is such that there is good cause to 
doubt its safety, it shall not be used but shall be 
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exchanged for climbers in good condition. If any 
of the conditions (i) to (o) are found, the item 
should be replaced. If condition (p) is found, the 
setscrew should be tightened or replaced, or the 
sleeve replaced .• 

5.05 Figure 10 illustrates the surfaces, ridge, 
and point of a properly shaped gaff. The 

ridge of the gaff is straight. Note that 
the point of the gaff is rounded to meet the ridge. 

Fig. 10-Gaff Profile and Point 

5.06 Figures 11 and 12 show two of the principal 
causes of climber cutout due to unsatisfactory 

gaff conditions. A dull point or dull cutting edges 
results in insufficient gaff penetration as shown in 
Fig. 11 causing the resultant cutout. If the straight 
ridge of the gaff is altered as indicated in Fig. 12, 
a prying action is produced that will cause climber 
cutout. Under no circumstances should any part 
of the gaff be altered by filing. Proper field 
maintenance of factory shaped gaffs is described 
in Part 7. 

Fig. I I -Dull Gaff 
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FULCRUM SMALL 
RESISTING 
POWER 

NOTES: 

I. EVEN A VERY SMALL HUMP TENDS 
TO PRODUCE A PRYING ACTION 
SIMILAR TO THAT OBTAINED 
WITH A CROWBAR. 

2. STRAPS OMITTED FOR CLARITY. 

Fig. 12-Gaff Ridge and Point Altered 

6. TESTING CLIMBER GAFFS 

6.01 Climber gaffs shall be tested when received 
and thereafter any time there is any doubt 

as to their sharpness •and the first time they are 
used each week.• They shall be tested by making 
the pole cutout test as follows: 

(1) Place the climber on the leg and fasten the 
foot strap in the usual manner. Do not 

fasten the leg strap. 

(2) Remove the gaff guard and put on your 
gloves. Place your hand between your leg 

and the climber pad, palm facing the pole. Place 
the other hand around the pole to balance 
yourself. With your leg at about a 30 degree 
angle, the normal climbing angle, aim the gaff 
toward the center of the pole about one foot 
above the ground line. Lightly jab the gaff in 
the pole, so that it penetrates the wood about 
1/ 4 inch, see Fig. 13. Do this at a location 
where the pole is free of cuts and knots. 

(3) Keeping just enough pressure on the stirrup 
to keep the gaff in the pole, but not so 

much as to cause the gaff to penetrate any 
deeper, push the climber and your hand toward 
the pole by moving your knee until the strap 
loop of sleeve is against the pole as shown in 
Fig. 14. 

( 4) Making certain the strap loop is held against 
the pole with pressure from your leg, 

gradually exert full pressure straight down 
on the stirrup without raising your other foot 
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Fig. 13-•Jabbing Gaff in Pole• 

off the ground, so as to maintain balance if the 
gaff does not hold. 

(5) A gaff, which is correctly shaped and is 
sharp, will cut into the pole and hold in a 

distance of 2 inches or less. Measure the cut 



Fig. 14-.Climber Holding• 

from point the gaff enters the pole to bottom 
of cut at surface of pole as indicated in Fig. 15. 
A gaff that is correctly shaped but dull or burred 
will cut in and hold but the length of the cut 
will be more than 2 inches. •A convenient tool 
for measuring the length of a cut is the gaff 
guard. The clasp portion of the gaff guard is 
2 inches long and can readily be used as a 

ISS 4, SECTION 081-730-101 

measuring device.• A gaff, which is very dull 
or deformed in some way, will cut out of the 
pole or plow through the wood for a distance 
greater than 2 inches. Do not use climbers 
that cut out or plow through the wood 
for a distance greater than 2 inches. 
If the climber gaff is dull, sharpen with a hone, 
as described in part 7 and repeat cutout test. 
If climbers still do not pass the pole cutout test, 
they are defective and should be replaced. 

Fig. 15-•Measuring Gaff Cut• 

7. FIELD MAINTENANCE 

CLIMBER GAFFS 

7.01 During normal use of climbers the edges 
along inner surface (cutting edges), Fig. 16, 

may become dull. The honing stone should be 
used to maintain sharp edges. Remember that 
even a dull gaff can cut your finger so hone 
carefully. 

Page 9 
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Fig. 16-Gaff Cutting Edges 

7 .02 In honing,. use a standard honing stone. 
Keep the stone well oiled with light machine 

oil while honing to prevent clogging the stone. 

7.03 First, if there are any small burrs along 
the cutting edges, remove them by holding 

the hone against the side of the gaff and carefully 
following the edge around to the tip as 
indicated in Fig. 17 and 18. 

Fig. 17-tRemoving Burrs From Top Cutting Edge• 

7.04 Hone the inner surface of the gaff by starting 
the stroke near the leg iron and continue 

over the rounded curve of the tip as indicated in 
Fig. 19. Stop the honing stroke before the stone 
slides off the end of the gaff to prevent dulling 
the tip. About 20 to 25 strokes of the honing 
stone should be enough. Do not attempt to 
reshape the tip of the gaff. 
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Fig. 18-tRemoving Burrs From Bottom Cutting Edge• 

Fig. 19-•Honing Inner Surface• 

7.05 Discard the honing stone when its surface 
becomes covered with grooves due to use. 

A badly worn hone or one with grooves will 
round-off the gaff cutting edges, thus causing 
climbers to fail the pole cutout test. The life of 
the hone can be extended by switching ends and 
sides. 

7.06 When using a vise to hold a climber, always 
protect; the leg iron by placing wood blocks 

between the vise jaws and the leg irons as shown 
in Fig. 20. This prevents scoring the leg iron 
which may weaken it. 



Fig. 20-Using Vise for Honing Gaffs 

7.07 When climbers require sharpening and the 
desired sharpness to pass the cutout test 

cannot be obtained by honing (7.02 through 7.05), 
the employee should exchange them for a pair of 
factory sharpened climbers. Remove the E climber 
foot strap (2.10), the B climber straps (2.11), pads, 
and sleeves and equip the climbers to be returned 
with gaff guards. Permanently attached foot straps 
should remain on the returned climbers. The solid 
ring will then be replaced with a split. ring. Tape 
or otherwise tie them together. Figure 21 illustrates 
a climber that has been machine sharpened a 
number of times to the minimum length that 
shall be used. 

PADS 

7.08 Pads should be maintained clean and pliable 
for maximum comfort. Maintain this condition, 

by using saddle soap or neats-foot oil about every 
3 months as follows: 

(a) Clean with a damp sponge using a neutral 
hand soap. 

H/4 INCH 
MINIMUM 

ISS 4, SECTION 081-730-101 

Fig. 21-Gaff Sharpened to Minimum Length 

(b) With sponge and clean water, work up a 
lather using a good grade of saddle soap. 

Work lather well into pad and put in shade to 
dry. When lather is almost dry, rub the leather 
vigorously with a soft cloth. 

(c) About every 6 months instead of dressing 
with saddle soap as in (b), clean as in (a), 

then while leather is still damp apply about 1/2 
teaspoon of neats-foot oil on the loop side of 
the pad, apply oil gradually with hands using 
long light strokes to work into leather. After 
oiling allow pads to dry overnight then rub 
vigorously with a soft cloth to remove excess 
oil. 
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1. GENERAL 

1.01 This section covers the requirements for 
protection of subscriber stations (including 

coin telephones), provides information for identification, 
selection, and installation of station protectors. It 
identifies signaling grounds, describes bonding 
procedures, and outlines requirements for protecting 
PBX circuits. 

1.02 This section is reissued to add information 
on the following: 

• Suspected energized protectors (DANGER, 
paragraph 15.03). 

• 142A1A and 191A2 protectors. 

• C and D customer service closures. 

• 106C protector in C customer service closure 
(Fig. 43). 

• AT-7796X connector. 

• 188A test set (Stop Lite), safety glasses, 
and rubber gloves with leather protectors. 

• Restrictions on connections to aluminum 
conduit and conductors. 

• Conversion from fuse to fuseless operation. 

• Metric equivalents to English units in figure 
references to dimensions and wire gauge. 

• Delete text, table, and figure references to 
No. 14 A WG ground wire, which has been 
rated manufacture discontinued (MD), and 
show it replaced by No. 12 wire. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Rerate 93C, 93Dl, and 305A2 protector 
mountings and 1293C protectors to MD. 

• Rerate 6A3A terminal block to MD. 

• Revise Tables A, B, C, D, E, F, and G. 

•Change READ to CAUTION, prior to 
paragraph 14.01. 

• Replace Fig. 65 to show current model of 
B ground clamp. 

• Show specific omission of the DIMENSION® 
PBX in READ statement of paragraph 3.10 
and prior to paragraph 11.01. 

Revision arrows are used to emphasize the more 
significant changes. 

1.03 Cable, wire, strand, etc, which are subject 
to disturbance by lightning, possible contact 

or induction from electric circuits in excess of 300 
volts to ground, or ground potential rises from 
nearby power generating stations, substations, or 
higher voltage industrial transformers (34 kilovolts 
and above), are called exposed cable, wire, or 
strand. 

1.04 Cable, wire, strand, etc, which are not 
subject to disturbances by lightning, possible 

contact or induction from electric circuits in excess 
of 300 volts to ground, or ground potential rises 
from nearby power generating stations, substations, 
or higher voltage industrial transformers, are called 
unexposed cable, wire, or strand. 

1.05 In nonlightning areas, the exposure status 
of cable or wire is based only on power 

exposure. In lightning areas, protection is required 
regardless of power exposure. 

1.06 Isolated sections of aerial cable are considered 
as open wire, for the purpose of determining 

the type of protectors required, unless the cable 
is effectively grounded to a multigrounded neutral 
of a power system. 

1.07 Station protectors are used in areas where 
telephone plant is considered exposed as 

outlined in paragraph 1.03. Station protectors are 
designed to provide safety to customers and 
telephone company personnel and to limit damage 
to telephone equipment from abnormally high 
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voltages. Protector units limit the magnitude of a 
foreign voltage at the station by arcing to ground 
and by shorting permanently to ground when there 
is excessive follow-through current. 

1.08 Nearby lightning strokes can develop large 
potential (voltage) differences between 

telephone wiring, power wiring, water pipes, and 
building steel. Therefore, it is important these 
systems be bonded together on the telephone 
premises of the customer and the bonding conductors 
be as short and as straight as possible (Fig. 1). 

1.09 When installing protectors at mobile home 
locations, refer to Section 461-220-100. 

1.1 O Grounding and special protection requirements 
for key telephone systems (KTSs) are covered 

in Section 518-010-105. 

1.11 Stations requiring special protective measures 
are: 

• Stations located at power substations or 
generating stations. 

• Stations located in hazardous atmospheres 
containing explosive vapors, gas, or dust 
(Section 502-415-100). 

• Customer-owned stations or stations connected 
to privately-owned circuits or facilities. 
Interfaces required for connecting to these 
stations are covered in other sections and 
will be coded on the service orders. If they 
are not, consult your supervisor. 

1. 12 Where stations are served by open wire, 
rural wire, or drop wire run on the same 

poles with primary power conductors, a fusible 
link, consisting of a 2-foot minimum length 
of block wire, must be installed at the pole 
serving the station as outlined in Section 460-300-121; 
•otherwise, a fused protector must be used.• 

1.13 Stations served by rural wire or drop wire 
that is run on jointly used poles, supporting 

power distribution circuits having voltages of more 
than 2900 volts to ground or more than 5000 volts 
between conductors and include a multigrounded 
neutral wire, may require a 118B protector. Refer 
to Section 624-730-200 and Part 13 of this section 
for requirements. The 118B protector is designed 
to protect telephone circuits in the event of a 
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NOTE ! 
THIS BONO PREVENTS UNCONTROLLED 
ARCING BETWEEN TELEPHONE WIRING 
ANO ELECTRICAL SYSTEM. 

Fig. 1-How Bonding Reduces Differences of Potential Between Telephone Wiring and Electrical Systems That 
are Grounded to Separate Electrodes 
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contact between higher voltage power wires and 
telephone wires. 

2. LOCATION OF PROTECTORS 

2.01 Plan station installations so the station 
protectors can be grounded to the power 

ground wire, power service entrance conduit, 
power ground rod, acceptable metallic water pipe 
or acceptable building ground electrode, using the 
shortest possible length of ground wire run in the 
most direct route. Protectors should be 
mounted outside whenever possible. Fuseless 
station protectors installed indoors should be located 
near the •protector ground source so the ground 
wire can be as short as possible.• Fuse-type 
protectors installed indoors must be located as 
close as practical to the point of entrance of the 
drop wire. 

2.02 Place protector in an accessible location •so 
as to minimize the possibility of• damage 

or immersion. Do not place protectors on front 
of buildings •where appearance is a significant 
factor• , in living quarters, or where a ladder is 
necessary for installation and maintenance. Protectors 
installed indoors without covers must not be located 
where inadvertent contact by a customer is likely. 
Mount protectors in a dry, well ventilated location. 
Mount protection underneath buildings only as a 
last resort. 

3. SELECTING PROTECTORS, PROTECTOR MOUNTINGS, 
AND CLOSURES 

PROTECTORS 

3.01 Determine whether a fused or fuseless 
protector is required. A fused protector 

is required if any one of the following conditions 
exists: 

(a) The station is served by open wire or rural 
wire and (1) the power is not multigrounded 

neutral, and (2) there is no acceptable water 
pipe for grounding. 

(b) The station is served by open wire or rural 
wire and no bridle wire fusible link (at least 

2 feet of E block wire) has been provided 
between the aerial wire and the drop wire. 
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(c) The station is served by multiple drop wire 
fed by open wire or multiple wire and no 

bridle wire fusible link has been provided. 

(d) Underground service wire is connected via 
an encapsulated splice •(16A2 or 16AA2 

closure with D encapsulant)• to 19-gauge or 
22-gauge cable that is exposed (in the aerial or 
buried portion) to power circuits in excess of 300 
volts to ground. 

Note: Where local instructions do not specify 
use of a fused protector, it may be necessary 
to consult the engineer to verify if such a 
condition exists. 

An exception to paragraph 3.0l(d) is that a fuseless 
protector can be installed provided it is located 
outdoors and mounted on a noncombustible 
surface. A •9A1A-5• terminal block can be used 
in a PC6 or PC12 closure. 

(e) A battery supply circuit is fed from two or 
more drop wires. 

3.02 If none of the conditions outlined in 
paragraph 3.01 exist, use Table A to select 

a fuseless protector. Where a fused protector is 
required, refer to Part 5. 

3.03 The 128AlA protector (Fig. 2) provides 
protection for one pair of wires. It consists 

of a nonconductive base containing three binding 
posts and two 2B2A protector units. 

3.04 The 128BlA protector (Fig. 3) provides 
protection for one. pair of wires and is 

recommended for use •only at stations served by 
aerial wire (as described in paragraph 3.08)• . It 
consists of a nonconductive base containing three 
binding posts and two 6B1A gas tube protector 
units (Fig. 4) in parallel with two 2B2A protector 
units. The 6BlA protector units are not grounded 
permanently by lightning surges but may be damaged 
by power currents. Therefore, carbon protector 
backup is provided to assure fail-safe protection. 

3.05 The 128ElA protector (Fig. 5) provides 
protection for one pair of wires and is 

intended for use at stations served by cable or 
multiple wire having a high level of lightning 
activity. It consists of a nonconductive base 
containing three binding posts and two llBlA gas 
tube protector units (Fig. 6). The 123ElA protector 
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HABLE Ai 

FUSE LESS PROTECTOR SELECTION 

NUMBER TYPE SEE USE PARAGRAPH 
OF PAIRS PROTECTOR PROTECTOR FIGURE REFERENCE 

PROTECTED UNIT USED NUMBER INDOOR OUTDOOR 

1 123A1A 2B2A 2 • • 3.03 

1 123B1A 2B2A 
3 • 3.04 

6B1A • 

1 123E1A llBlA 5 • • 3.05 

2 128A1A-2 2B2A 7 • • 3.06 

2 128E1A-2 llBlA 8 • • 3.07 

1-3 6A3A (MD) 2A1A or 
10 t 3.12 

llAlA 

1-5 9A1A-5 2A1A or 
12 t 3.14 

llAlA 

3-6 116C 
2AlA or 
llAlA 13 • 3.15 

3-6 117B 
2A1A or 
llAlA 14 • 3.16 

1-5 142A1A 2AlA or 
llAlA 

23 • 3.28 

* Provide a B, C, or D customer service closure, or 150B cover, and 9301 (MD) protector 
mounting for outdoor installations. 

t Used in PC-type closure. 

may be safely used anywhere the 123A1A protector 
is used. 

Note: The llBlA protector unit (Fig. 6) 
incorporates a 471A electron (gas) tube which 
provides nominal 500-volt protection. The 
ultimate failure mode of the llBlA protector 
unit is a short circuit (to ground); therefore, 
it does not require the use of carbon blocks 
in parallel. The 471A tube is mounted in a 
brass cap along with a stainless steel spring, 
a fusible disc, and a solder tinned brass cage. 
These parts are arranged so heating of the 
tube melts the fusible disc and allows the 
cage to contact the grounded surface of the 
station protector. This short-circuits the gas 
tube and provides a path to ground. During 

a lightning surge or short duration power 
surge, the 471A gas tube provides a path to 
ground through its internal spark gap. The 
llBlA protector unit can be substituted for 
the 2B2A protector units in the 123A1A and 
128A1A-2 protectors. Station protectors 
equipped with llBlA protector units are 
preferred over protectors which feature gas 
tubes in parallel· with carbon blocks (eg, 
123B1A) where cable or multiple wire plant 
is involved. The llBlA protector unit can 
be identified by a circle machined into the 
cap and by a dab of white paint on the cap. 

3.06 The 128A1A-2 protector (Fig. 7 and 27) 
provides protection for two pairs of wires. 

It consists of a nonconductive base containing five 
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GROUND 
TERMINAL 

282A 
PROTECTOR UNIT 

Fig . 2 - 123A 1 A Protector 

Fig . 3 - 12381 A Protector 

ASSEMBLC D UNIT 

CAP 

..-SPRING 

~CONTACT 

n---RETAINING RINC, 

460A ELECTRON 
TUBE 

-e---CONTACT 

n - RETA INING RING 

Fig . 4-6B1A Protector Unit 

ll B I A 
PROTE CTOR U N IT 

Fig. 5 - 123E1A Protector 

binding posts and four 2B2A protector units. The 
bottom left and right binding posts are tip and 
ring for the first line, and the top left and right 
binding posts are tip and ring for the second line. 
The two bottom 2B2A protector units protect the 
fi rst line, and the two top 2B2A protector units 



~FUSIBLE DISC 

471A GAS TUBE 

Fig . 6-11B1 A Protector Unit 

protect the second line. The center binding post 
is the ground terminal. The 128A1A-2 protector 
should be grounded with a ground wire no smaller 
than a No. 12 ground wire (Table B). 

3.07 The 128E1A-2 protector (Fig. 8) provides 
protection for two pairs of wires. It consists 

of a nonconductive base containing five binding 
posts and four llBlA protector units. The bottom 
left and right binding posts are tip and ring for 
the first line, and the top left and right binding 
posts are tip and ring for the second line. The 
two bottom llBlA protector units protect the first 
line and the two llBlA protector units protect 
the second line. The center binding post is the 
ground terminal. The 128E1A-2 protector should 
be grounded with a No. 12 ground wire (Table B) 
and may be used anywhere the 128A1A-2 protector 
is used. 
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TIP, RING, 

SECO ND SECOND 

PAIR PAIR 

TIP, 
RING , 
FIRST 

FIRST PAIR 
PA IR 

Fig . 7-128A1A Protector 

tTABLE Bt 

GROUND WIRE CAPACITY 

MAXIMUM NUMBER 

GROUND OF 

WIRE SIZE PROTECTED CIRCUITS 

FUSE LESS FUSED 

No. 12 (2mm) 2 6 

No. 10 (2.5mm) 6 7 

No. 6 (4mm) 7 or more 8 or more 

Note : The ground wire between protectors shall 
be the same size as the ground wire between the 
protector and the grounding electrode. 

llBIA 
PROTECTOR UN IT 

Fig. 8-128E1A-2 Protector 

Poqe 7 



SECTION 460- 100-400 

3.08 The llBlA protector unit was designed for 
loops served by grounded shielded cable, 

multiple rural wi re, or urban wire. The llBlA 
protector unit and the 123E1A and 128ElA protectors 
may be used safely on loops served by C-rural wire 
or open wire, but the trouble reduction over carbon 
block protection may not be significant, depending 
on exposure of the loop. In cases where the loop 
contains a C-rural or open wire segment not exceeding 
1/4 mile in length, the presence of the C-rural or 
open wi re should not degrade performance of the 
gas tube. For loops having longer segments of 
C-rural or open wire, use the 123B1A protector 
where gas tube protectors are authorized. 

3.09 Because of their higher cost, the llBlA 
protector units and the 123ElA and 128ElA 

protectors should be used only in areas designated 
by engineering. 

3.10 The llAlA protector unit (Fig. 9) incorporates 
the same 471A electron (gas) tube as the 

llBlA protector unit (see Note following paragraph 3.05) 
to provide nominal 500-volt protection. The gas 
tube, along with a fusible disc, is mounted in a 
machine threaded brass cap. The cap has a 
screwdriver slot and a recessed ci rcle. The top 
of the cap is painted white to identify it as 
satisfactory for use on customer premises. 

Neither the llAlA or llBlA protector 
unit should be used with BOOA, 801A, 
and ESS 101 PBXs. HDIMENSION 
PBX grounding must be done in 
accordance with Section 554-101-101.)t 

3. 11 The parts of the llAlA protector unit are 
arranged so during a sustained power fault 

the current causes the gas tube to heat and melt 
the fusible disc. This allows the spring in the 
protector base to move the base terminal into 
contact with the edge of the protector unit cap, 
providing a ground short. During a lightning surge, 
the 471A gas tube provides a path for the surge 
current to ground through its internal spark gap. 
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The llAlA protector unit can be used 
as a direct field replacement for 2A1A 
pr.otector units in the terminal blocks, 
protectors, cable terminals, and 
connecting blocks covered in 
paragraphs 3.12 through 3.23. 

~@==
TOP SU RFA CE 

( I r- ( WHITE PAINT\ 

\ RECESSED 
GROOVE 

ASSEMBLED 
UNIT 

CAP 

~ __-FUSI BLE 

--- DISC 

471A 
GAS TUBE 

Fig. 9-1 1A1A Protector Unit 

3.12 The 6A3A (MD) terminal block (Fig. 10) 
can be used in lieu of fuseless station 

protectors where stations are served by buried 
cable and the cable closure (such as PC6 or PC12 
cable closure) is installed on the premises served. 
The 6A3A (MD) terminal block mounts inside t he 



cable closure as shown in Fig. 11. The 6A3A (MD) 
terminal blocks should not be used for station 
protectors when a PC6 or PC12 cable closure is 
used to feed separate buildings and is located 
remotely from them. Individual 123- or 128-type 
protectors should be provided at each building. 

3.13 The 6A3A (MD) terminal block consists of a 
nonconductive base containing six binding 

posts with a 2A1A protector unit associated with 
each binding post. The terminal block is equipped 
with six color-coded 24-gauge leads (white-blue, 
white-orange, white-green), one to each binding 
post and 2A1A protector unit. Two mounting 
studs are provided to mount the terminal block in 
a cable closure and provide for ground connection. 

3.14 The 9A1A-5 terminal block (Fig. 12) consists 
of a nonconductive base containing five pairs 

of binding posts, ten 2A1A protector units, hnd 
replaces the 6A3A (MD) terminal block• . One 
24-gauge insulated lead is connected internally to 
each binding post. The 9A1A-5 block provides 
facilities for protecting subscriber stations and 
terminating wire service. It is intended for mounting 
in PC-type cable closures. 

3.1 S The 116C protector (Fig. 13) consists of 
a nonconductive base containing twelve 

binding posts, twelve 2A1A protector units, and 
two binding posts for signaling ground connections. 
The base is housed in a metal container with a 
hinged metal cover. The metal housing is equipped 
with a clamp for the station ground wire. The 
wire used to ground the 116C protector should be 

(6 ) 
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no smaller than a No. 10 (Table B). The 116C 
protector is designed for outdoor or indoor use 
and generally used with 6-pair multiple drop wire. 

3.16 The 117B protector (Fig. 14) consists of 
a nonconductive base containing twelve 

binding posts, twelve 2A1A protector units, one 
binding post for signaling ground, and one binding 
post (equipped with a pronged washer) for signaling 
ground and protector ground. The 117B protector 
should be grounded with a wire no smaller than a 
No. 10 ground wire (Table B). The 117B protector 
is designed for indoor use and generally used with 
6-pair multiple drop wire. 

3.17 Cable terminals, connecting blocks, protectors, 
or terminal blocks designed to protect 10, 

16, 25, 50, or 100 pairs of wires, are used at 
apartment complexes, commercial or industrial 
locations. These large capacity (10 pairs or more) 
protectors may be referred to as multipaired 
protectors. Multipaired protectors (Table C) used 
for station protection must be equipped with: 

• 2AlA or llAlA protector unit 

• A ground clamp for grounding to an approved 
ground electrode. 

3. 18 The NH16 and NH25 cable terminals are 
equipped with a 24-gauge stub and consists 

of gastight solid-cast resin blocks containing binding 
posts and 2AlA protectors installed in metal housings. 
The metal housings are equipped with a ground 
clamp, and the cable terminals should be grounded 

2A1A PROTECTOR UNIT (6) 

24 GAUGE (5 mm ) 
PVC WI RE LEADS (6 ) 

Fig . 10- t6A3A (MD) Terminal Block• 
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6 A3 A OR 9A I A5 
TER MINAL BLOC KS 

BACKBOA RO 

BONDI NG BRA ID 
FROM BACKBOARD 
ATTA CHED TO 
BO N DI NG BRACKET 

•• 

CAPT I VE SCREW 

PLASTIC CABLE TI E 
SNAPPED INTO 
HOLE IN 
BACK BOARD 

CABL E PA I RS AND 
TER MIN AL BLOCK 
L EADS PLACED 
THROUG H OPENING 
IN PREFE RR ED 
COUNT BRACKET 

CABLE PAIRS AND 
TERMINAL BLOCK 
LEADS JOINED 
WITH 700 TY PE 
CO NNECTORS OR 
APPROVED 
EQUIVALENT 

Fig. 11 -t6A3A or 9A 1 AS Terminal Blocks Installed 
in PC6/ 48 Closuret 

with a wire no smaller than a No. 6 ground wire 
(Table B). 

3.19 The NH16 cable terminal has thirty-two 
binding posts, thirty-two 2A1A protector 

units, and the housing is equipped with a hinged 
cover. It may be strand, pole, or wall mounted. 
Where the NH16 cable terminal is wall mounted 
on the premise of a customer, it must be bonded 
(grounded) to an acceptable ground (Table D). 

3.20 The NH25 cable terminal (Fig. 15) has fifty 
binding posts, fifty 2A1A protector units, 

and the housing is equipped with a drop-type cover. 
It may be pole or wall mounted. Where the NH25 
cable terminal is wall mounted on the premise of 
a customer, it must be bonded (grounded) to an 
acceptable ground (Table D). 

3.21 The 1A4A-type terminal blocks (Fig. 16) are 
gastight cast-resin blocks equipped with 
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binding posts, 2A1A protector units, fanning strip, 
ground clamp, and a removable linkage feature. 
The terminal blocks are available in 10-, 16-, 25-, 
and 50-pair sizes (Table C). The terminal blocks 
may be mounted in cable terminal boxes or cable 
terminal sections. The removable ground linkage 
provides a means of establishing an insulating joint, 
for corrosion reasons, between the lead stub and 
the grounds within the terminal block. The fanning 
strip provides a means of fanning out the connecting 
wires. The ground clamp permits the connection 
of a station protector ground. The 1A4A-type 
terminal blocks should be grounded with a wire 
no smaller than a No. 6 ground wire (Table B). 

3.22 The 57BlA-type (MD) connecting blocks 
consist of binding posts and 2A1A protector 

units in injection-molded blocks (Fig. 17). The 
blocks are equipped with insulation-crushing hardware, 
fanning strips, and a ground clamp. The ground 
clamp permits the connection of a station protector 
ground. The connecting block should be grounded 
with a wire no smaller than a No. 6 ground wire 
(Table B). The connecting blocks were made in 
10-, 16-, 25-, and 50-pair sizes (Table C). The 
57B1A-type connecting block may be installed in 
G-type terminal boxes, lAl or H202 cable terminal 
sections (see Section 461-603-100). 

3 .23 The 134-type protectors (Fig. 18) consist of 
a cast-resin block containing 2A1A protector 

units, a 26-gauge stub cable (to serve as a fusible 
link), a 24-gauge terminating stub cable, and two 
ground lugs. The protectors are available in 16-, 
25-, 50-, and 100-pairs sizes (Table C). Either of 
the ground lugs can be used for a protector ground, 
and a ground wire no smaller than a No. 6 should 
be used to ground the protectors (Table B). The 
134-type protectors can be installed in cable closures, 
cable terminal sections, or on B cable terminal 
frames. 

3.24 The 134-type protectors do not have binding 
posts; therefore, the terminating stub cable 

must be terminated on connecting blocks or spliced 
to cables. See Section 631-460-111 for more 
descriptive information and use of the 134-type 
protectors. 

3.25 Noninsulated drop wire building attachments 
should be used with fuseless protectors or 

with fused-type protectors that have been converted 
to fuseless operation. See Section 460-300-123, 
Drop and Block Wire, Attaching, and Fastening. 



9Al-10 TERMINAL BLOCK 

4 FOOT-24 GAUGE 
STUB CABLE 
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MOUNTllilG 
HARDWARE 
FOR TERMINAL 
BLOCK 

I 
0 0 __ , 

·4 FOOT-24 GAUGE 
STUB CABLE 

Fig. 12-t9A1-Type Terminal Block. 

3.26 Where the 123- or 128-type protectors are 
installed outside, a 150B cover (Fig. 19) is 

installed over the protector, or the protectors may 
be housed in a 93Dl t (MD)• (Fig. 20), a 305A2 
(Fig. 21) protector mounting, or a B customer 
service closure (Fig. 22). The 150B cover may be 
used to cover protectors installed indoors when a 
protective covering is required. 

Caution: The 150B cover is made of 
semiflexible plastic and, in extremely 
hot locations, may become soft and 

not hold over the protector. In 
extremely cold locations, the 150B 
cover may become brittle and be 
difficult to remo ve from the protector. 
The B customer service closure or 
the 305A2 protector mounting is 
preferred in lieu of the 150B cover 
for extremely hot or extremely cold 
locations. 

3.27 When using the 150B cover, bring all the 
wires together under a common clamp. The 
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STATION 
WIRES 

NO. I0(2. 5mm) 
GROUND WIRE 

GROUND 
TERMINAL 

l4A FUSE 
HOLDER 

Fig . 13 - •116C Protector• 

clamp is the last attachment and is placed about 2 
inches below the protector. To remove the 150B 
cover, grasp the sides of the cover with the thumb 
and forefi nger and, at the same time, apply pressure 
with the middle finger at the central tapered portion 
in an upward direction. When the cover lugs clear 
t he base of the protector, the cover may be lifted 
off. 

3.28 tThe 142A1A protector (Fig. 23) is intended 
for use where the station is served by 5-pair 

service or drop wire. It consists of an insulating 
base with a threaded-stud grounding connector 
and five pairs of 2A1A protector units, though 
11-type (gas filled) protector units may be used, 
wired to a 5-pair terminal hlock. It may be mounted 
in either a C or D customer service closure. • 
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SIGN AL ! NG 
GR OUND 
TERMI N A L 

2 AIA 

PROTEC T OR AN D 
SIGNALING 
GROUND 
TER M INAL 

Fig . 14- 1178 Protector 
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nABLE c• 
MULTIPAIR STATION PROTECTORS 

TYPE PROTECTOR 

NH-16 
Cable Terminals 

NH-25 

1A4A-10 

1A4A-16 
Terminal Blocks 

1A4A-25 

1A4A-50 

57B1A-10 

57B1A-16 
Connecting Blocks 

57B1A-25 

57B1A-50 

134A1A-16 

134A1A-25 
Protectors 

134A1A-50 

134A1A-100 

.PROTECTOR MOUNTINGS. 

3.29 The 93Dl •<MD)• protector mounting is 
designed to house four 123- or 128-type 

protectors. It is intended to be mounted on a 
protector mounting post (PMP) where stations are 
served by buried service wire (Fig. 24) or may be 
installed on any flat surface. 

3.30 The 93Dl •<MD)• protector mounting consists 
of a base, an adapter plate, a cover, a 

grounding connector, and four screws. The back 
of the base has two slotted mounting holes for 
installing on a flat surface and two round holes 
(about 1-3/4 up from the bottom) for mounting on 
a PMP. Two other holes in the back of the base 
are provided for attaching the adapter plate. Three 
openings in the bottom of the base are equipped 

PAIRS SEE REFERENCE 

PROTECTED FIGURE SECTION 
NUMBER 

16 
631-210-101 

25 15 

10 

16 16 
631-440-211 

25 

50 

10 17 

16 
461-603-100 

25 

50 

16 

25 18 
631-460-111 

50 

100 

with grommets as an entry for service wires, station 
wires, and ground wire. A knockout is provided 
in the back of the base. Where it is more practical 
for station wires to enter the back of the protector 
mounting, the knockout can be removed and a B 
plastic tube inserted through the opening. The 
B plastic tube offers mechanical protection to station 
wires. Cut the B plastic tube to the desired length 
and plug it to prevent an open path between the 
closure and the interior of the building. 

3.31 The 123- and 128-type protectors are mounted 
in a vertical position on the adapter plate 

of the 93Dl •(MD)• protector mounting. The 
ground connector provides a method of connecting 
the shield of a service wire to the ground terminal 
of a protector mounted in one of the lower positions 
on the adapter plate. The ground connector is 
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NO 

ACCEPTABLE WATER PI PE 
OR 

GROUNDED BUILDING STEEL 
OR 

CONCRETE ENCASED GROUtl) 
OR 

RING GROU!t1 AVAILAll..E (J«JTE) 

CONNECT PROTECTOR 
GROUNl TO POWER 
SERVICE GRClltrCl 
SYSTEM (GROUND 
WIRE, ENlRANCE 
COMXJIT, ROO) 

OR 
COLD WATER PIPE 

OR 
BUILDING GROUND 

OR 

YES 

POloER SERVI CE GROUMJED TO 
ACCEPTAll..E WATER PIPE, 
GROUNDED BUILDING STEEL, 
OONCRETE ENCASED GROUtl) 
OR RING GROUND 

NO 

BONl POloER SERVICE GROUt() 
ROD TO ACCEPTAll..E WATER 
PIPE, GROUNDED WILDING 
STEEL, CONCRETE ENCASED 
GROUtl) OR RI NG GR:lUND 

OONNECT PROTECTOR 
GROUtl) TO ANY 
PART OF POWER 
SERVICE GROUt() 
SYSTEM (GRDUNIJ 
WI RE, ENTRANCE 
CONOO IT, ROD) 

OR 

GR>UNOED BUILDING 
STEEL WHICHEVER 
RESl.l. TS IN Sl'llRTEST 
GROUI«> WIRE BOii> 

COLD WATER PIPE 
WHICH IS 8lNDED 
TO PCMER GROONO 
WHICHEVER RESULTS 
IN THE SHORTEST 

GROUND WIRE, 

(SEE F\G,48) 
OR VERIFY IK>NOS 
BEMEN IJWUfrl>S • 

{SEE F IG.4S, 46 & 47) 

Page 14 

TABLED 

SELECTION OF APPROVED GROUND 

ADVISE CUSTMR TO 
HAVE POWER GROUtllEO 

NO 

CONNECT PROTECTOR 
GROUND TO TELCO 
GROUND ROD. OOND 
TELCO GROUND ROD 
TD POWER SERVICE 
GROUJ'() ROD. SOND 
INTERIOR !iETALLIC 
COLD WATER PIPE 
TO GROUND ROOS • 

(SEE FIG,49) 

t«JTES: 
1. ACCEPTABLE WATER PIPE. - A METAL UNIEUJROUNO WATER PIPE IN 

DIRECT CONTACT WITH THE EARTH FOR 
10 FEET OR MORE ANO ELECTRICALLY 
CONTINUOUS (OR KAre ELECTRICALLY 
CONTlNU)US BY EJINOING AROUND IKSU­
LATING JOINTS, Pl..ASTIC PIPE OR 
P\..ASTIC WATER METERS) TO THE POINT 
WHERE T1-E PROTECTOR GROUND WIRE IS 
CONNECTED. 

2. CONCRETE ENCASED GROUND - AN ELECTRODE ENCASED BY AT LE.AST 
2 INCHES Of CONCRETE, LOCATED 
WITHIN ANO NE.PR THE BOTTOM OF A 
CONCRETE FOUNDATION OR FOOTING 
Tl-'AT IS IN DIRECT CONTACT WITH 
THE EARTH, COMSISTING OF AT LEAST 
20 FEET OF ONE ~ !'ORE STEEL REIN­
FORCING BARS OR ROOS Cf NOT LESS 
THAN 1/2-IOCH DIAMETER, OR CON­
SISTING OF AT LEAST 20 FEET OF BARE 
SOL ID COPPER CONOUCTOR NOT SMALLER 
THAN NO, 4 AWG. 

:J, RING GROUND - A C'ftOUNO RING ENCIRCLING A BUILDING OR STIUC­
lURE IN DIRECT CONTACT WITH THE EARTH AT A 
DEPTH BELOW EARTH SU~ACE NH LESS TtlAN 2 1/2 
FEET, CONSISTING OF AT LEAST 20 FEET OF BARE 
COPPER CONDUCTOR NOT SMALLER THAN NO. 2 AWG. 

ACCEPTAll.E. WATER PIPE 
OR 

GROUNDED BUILDING STEEL 
OR 

CONCRETE ENCASED GROUND 
OR 

RING GROUND AVAILABLE (NOTE) 

YES 

CONNECT PROTECTOR 
GROUND TO COL 0 
WATER PIPE OR 
BUILDING GROUtl) 
OR GROUNDED BUILDING 
STEEL WH I CHf VER 
RE SUL TS IN THE 
SI-OR TEST GROUNO 
WIRE. SONO COLO 
WATER PIPE TO 
BUILDING GROUND. 

(SEE FIG, 50) 

NO 

CONNECT PROTECTOR 
GROUND TO 
TELCO GROUND 
ROD. BOND INTERIOR 
META.LL IC COLD 
WATER PIPER 
TO GROUti> ROD, 

(SEE FIG. 51) 



WIRE 
ENTRANCE 
HOLE WITH 
SLOTTED 
GROMMET 

2AIA 
PROTECTORS 

BINDING 
POSTS 

GROUND 
CLAM P 
FOR N0.6 
( 4 mm ) 
GROUND 
WIRE 

Fig . l 5- ·NH25 Cable Terminal4 

connected to the shield of a service wire in the 
same manner as the F connector (Fig. 25). 

Note: When installing the 93Dl • (MD)4 
protector mounting on a PMP, the adapter 
plate must be removed to provide access to 
the mounting holes in the back of the protector 
mounting base. 

3.32 The 305A2 • (MD)4 protector mounting consists 
of a metal base and a removable metal 

cover. The base has two slotted mounting holes 
and four tapped holes, two vertical and two 
horizontal, for installing 123- and 128-type protectors. 
Two screws are furnished with the mounting. The 
305A2 • (MD)4 protector mounting can be mounted 
on any flat surface (Fig. 26) or on a PMP (Fig. 27). 
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STUB CABLE 

REMOVABLE GROUND 
LINKAGE 

CONNECT RING CONDUCTOR 
FOR PA IR ONE 

FANNING STR I P 

- BINDING POST, NUTS 
AND WASHERS 

Fig . 16-1 A4A-16 Terminal Block 
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NOTE: 

ADDITIONAL NUTS, 
FLAT WASHERS , AND 
CRUSH! NG WASHERS 
ARE FURNISHED. 

BIND! NG POST, 
NUT, FLAT WASHER 

AND CRUSHING WASHER 
(NOTE) 

GROUND 
CLAMP 

Fig . 17-S781A-10 (MD) Connecting Block 

KUSTOMER SERVICE CLOSURES 

3.33 The A T-8813 customer service closures are 
used as exterior protective housings for 

protectors, connecting blocks, and various other 
telephone company devices. 

3.34 The AT-8813 customer service closures come 
in three sizes (B, C, and D) and consists of 

a plastic base, removable cover, two cable ties for 
locking the cover to the · base, and mounting screws 
for attaching protectors. 

3.35 The B, C, or D closure can be mounted on 
any suitable flat surface, PMP, or a vertial 

or horizontal pipe. An adapter at the bottom of 
the base allows it to be attached to service wire 
conduit. A typical installation is shown in Fig. 28.• 
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3.36 • Inside wmng (station and ground wire) 
can be brought into a customer service 

closure through either the back or bottom grommets 
only. Since they are constructed entirely of plastic, 
ground contact cannot be made through the base 
but must be provided by a separate ground wire. 
When wires enter through the back grommet, they 
should be protected by a length of B plastic tube 
inserted through the hole. Plug the tube to prevent 
format"ion of an open path between the closure 
and the interior of the building. 

3.37 When a closure is mounted on a pipe, it 
should be attached with a C lashed cable 

support (Fig. 29). It will be necessary to break 
out either vertical or horizontal openings in the 
back of the closure with a screwdriver or similar 
tool. · 

3.38 Complete instructions for installing B, C, 
and D customer service closures are printed 

on a separate sheet and packed with each new 
unit. More complete information on these closures 
is contained in Section 463-121-120. 

3.39 The AT-8813 customer service closures will 
accommodate the following: 

• B closure-a single 123- or 128-type protector 

• C closure-two 123- or 128-type protectors 
or combination, one 106C protector, or one 
142A1A protector, or a combination of 
protectors, 66B4-3 connecting blocks, lA 
termination units, and loop electronic devices. 

• D closure-up to four 123- or 128-type 
protectors or combinations of all previously 
mentioned devices.• 

PROTECTOR MOUNTING POSTS (PMP) 

3 .40 The protector mounting posts, PMP-38 
(Fig. 30) and PMP-50, are designed to mount 

a 93Dl • (MD)• protector mounting, a 305A2 • (MD)• 
protector mounting, a 123- or 128-type protector, 
or a B customer service closure, where protectors 
are served by buried service wire. The PMP is 
available in 38-inch and 50-inch sizes to suit various 
conditions. It can be installed freestanding, at 
the edge of a mobile home, or can be installed on 
the side of a permanent building or a power service 
entrance conduit. When used freestanding, the 



24 GAUG E (5 mm ) 
GRAY STUB CABLE 
TER MI NATED 
ON 6 6 M l-50 
CONNECT! NG 
B LOCKS 

GROUND LUG 
T S B LUG-IT 

35301 ~-----t--J=-~""'."'~..-4-~-

NO . 10-32 X 2 
SCREW SECURING 

26 GAUGE (4 mm ) 
STUB CABLE 

NOTE : 
T O INSTALL SNEAK CU RRENT FUSES; 
1094A PR OTECTORS (FIG . 72) OR AN 
AD DITIONAL CO NNECT ING BLO CK 
(FIG . 74) MUST BE PR OV IDED. 

---

Fig. 18- .134A 1 A-25 Protector Installed in 
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-MC 10/ 4 8 
CA BLE CLOSURE 

66M l -50 CONNECTI N G 
BLOCK MOUNTED ON 
89B BRACKET 
(SEE NOTE) 

B CABLE TIE 

2 IN . 
( 51 mm l 

25 PA I R STUB 
CA B LE AND 50 PAIR 
DISTRIBUTION CABLE 

BRIDGED TO 200 PAIR 
THROUGH CABLE 

Cable Closure• 
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Fig. 19-1508 Cover 

COVER 

81.11634165 CONNECTOR 

PMP must be in the ground a minimum of 12 
inches. 

3.41 As the mounting plate at the top of the 
PMP is riveted to the stake portion, t he 

PMP cannot be driven into the ground. This 
necessitates installing the mounting post as the 
service wire is being buried so it can be placed in 
the open trench. Installing the PMP as the service 
wire is being buried eliminates the possibility of 
damaging the service wire with the stake. 

3.42 The PMP has an open channel in the back 
for the service wire. The slotted holes in 

the stake permit the service wire to be fastened 
in the channel by using plastic cable ties or metal 
sealing clamps. The round holes in the stake 
permit attachment to structures where required. 

ADAPTER PLATE 
19301 ONLY) 

.Lr 

Fig. 20-.93C (MD) and 93D (MD) Protector Mountingt 

See Fig. 24 and 27 for examples of service wire 
terminations. 

3.43 The mounting plate at the top of the PMP 
has two elongated holes which can be used 

to attach the mounting post to structures where 
required. The other five holes in the mounting 
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plate are for mounting the various protector 
mountings or closures. 

4. INST ALLING PROTECTORS 

4.01 All screws and fasteners shall be of sufficient 
length and size to mount protectors securely. 

Division 080 contains information concerning the 



Fig. 2 1-305A2 (MD) Protector Mounting 

various types of screws, anchors, etc, required. 
• Stainless steel screws should be used for outdoor 
installations.• 

4.02 Where more than one protector is installed 
at the same indoor location, provide a 1-inch 

separation when protectors are horizontally mounted 
and a 2-inch separation when protectors are vertically 
mounted (Fig. 31). When more than one 123- or 
128-type protector is installed at the same outdoor 
location, the protectors may be installed in a • C 
or D customer service closure• . 

4.03 Where the 150B cover is to be used with 
123- or 128-type protectors, mount the 

protectors in an upright position to permit proper 
installation of the cover. 

4 .04 Terminate line • input (ie, aerial or buried 
drop)• and station wires on the protector 

with the ring conductors (single tracer or red 
wires) connected to the right-hand terminals of 
the protector. Unused station wi re conductors 
should be looped back and coiled around the station 
wire jacket or stored in such a manner as to prevent 
them from coming into contact with protector 
terminals or bare wires. 

4.05 Current production 123- and 128-type protectors 
are manufactured with two nuts on each line 

terminal. Terminate line wires under the bottom 
washer and nut. After tightening the bottom nuts, 
place station wi ring under the top nuts. Use 
washers between wires when more than one wire 
is placed under a nut. Use caution when terminating 
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small gauge station wires on the protector terminals 
as the wire may catch in the th reads of the 
terminal and be cut or broken when nuts are 
tightened. Older 123- and 128-type protectors have 
one nut on each line terminal. 

4.06 Make sure all nuts are tight. 

4 .07 Where an acceptable metallic cold water pipe 
is used as the ground electrode, it is 

preferable to install the 123- and 128-type protectors 
directly on the water pipe. Protectors installed in 
this manner are grounded with a minimum resistance 
to ground. 

4.08 Install protectors on acceptable metallic cold 
water pipes using one of the following 

brackets: 

• 72A • (MD)• bracket (Fig. 32)-use with 
123AlA and 123ElA protectors for indoor 
location 

• 90A • (MD)• bracket (Fig. 33)-use with 
123B1A, 128A1A-2, or 128ElA-2 protectors 
for indoor location 

• 114A bracket (Fig. 34)-use with 123- and 
128-type protectors for indoor or outdoor 
locations. 

4.09 The 114A bracket can also be used to install 
the 123- or 128-type protectors directly on 

power service entrance conduit. 

4 .10 Use the 150B cover to protect the 123- and 
128-type protectors that are installed on a 

114A bracket at outdoor locations. 

4.11 To install the 72A • (MD)• or 90A • (MD)• 
bracket: 

(1) Place a B station ground clamp through 
slots in the bracket (Fig. 35). 

(2) Attach the B station ground wire clamp to 
an acceptable metallic cold water pipe in 

the usual manner. 

(3) Remove the screw or bolts from the bracket 
and slide the protector in place, making sure 

the notched portion of the bracket is under the 
pronged washer of the ground terminal of the 
protector. 
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COVER 

PRO T ECTOR 
MO UNT I NG 
SCR E w s ~-==:::::::~~r-~~---i l 

CAB L E T IE S 
( FOR L OC KIN G 
COV ER TO BASE ) 

PR OTECTOR 
MOUN TI NG 
HOLES 

CON OU IT 
ADAPT ER 

Fig. 22 - 8 Customer Service Closure 

(4) Place the mounting screw fu rnished with 
the 72A t (MD)• bracket through the bottom 

mounting hole of the 123- or 128-type protector 
and into the threaded hole in the bracket 

or 

Place the mounting bolts furnished with the 90A 
bracket through the side mounting holes of the 
123- or 128-type protector and through the holes 
in the bracket. Thread nuts on the mounting 
bolts. 
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(5) Tighten mounting screw or bolts (Fig. 36). 

(6) Install Form E-3013B. This form may be 
placed on the B station ground clamp (Step 

2). 

4. 12 To install the 114A bracket: 

(1) Place a B station ground clamp through 
slots in the bracket. Select horizontal or 

vertical slots in the bracket, whichever will 



1 ~ 
~ 

i ..........., 

PROTECTOR 
MOUNT I NG 
BASE----_,,_ 

128 AIA-2 
PROTECTORS 

841634165 
CONNECTOR 

NO. 10 
(2.5 mm) 
GROUND WIRE 

PROTECTOR 
MOUNT I NG 

POST -------------
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ADAPTER 
PLATE 

123 Ar A 
PROTECTOR 

Fig . 24-.930 1 (MD) Protector Mounting Installed 
on Protector Mounting Post• 

(6) Install Form E-3013B. This form may be 
placed on the B station ground clamp (Step 

Fig. 23 - .142A1A Protector in C Customer Service 2). 
Closure• 

permit mounting the bracket in an upright 
position. 

(2) Attach the B station ground clamp to an 
acceptable metallic cold water pipe or to 

the power service entrance conduit in the usual 
manner (Fig. 37). 

(3) Mount the 123- or 128-type protector on 
the 114A bracket using the two No. 8-32 

self-tapping screws furnished with the bracket. 

(4) Connect the 2-inch length of copper wire 
(attached to the bracket) under the pronged 

washer of the protector ground terminal (Fig. 38). 

(5) Connect service wire and station wires in 
the usual manner. 

(7) Install 150B cover at outdoor locations, where 
mechanical protection is required, or where 

appearance is a factor. 

4 .13 The 6A3A terminal blocks are installed in a 
PC6 (Fig. 11) or PC12 cable closure as 

follows: 

(1) Remove upper front cover from the cable 
closure. 

(2) Loosen captive screw at top of backboard 
and tilt backboard forward. 

(3) Insert mounting studs of the 6A3A terminal 
block through the holes in the backboard 

(starting at the top left). 

(4) Thread nuts on mounting studs and tighten. 
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ALUMINUM OR STEEL TAPE 

~-TOPREVENT 
INJURY WHEN USING 
GOPHER RESISTANT WIRE 
INSTALLER SHOULD WEAR 
GLOVES. USE BELL SYSTEM 
TYPE B SPLICERS SCISSORS 
TO REMOVE SHARP EDGES 
FROM STEEL TAPE. 

INNER JACKET 

5 IN. .1 
(127mml 

REMOVE OUTER SHEATH 

ALUMINUM OR STAINLESS 
STEEL TAPE WOUND TIGHTLY 
ON ITSELF ABOUT 
2 TURNS 

INNER JACKET 

WRAP ALUMINUM OR STEEL TAPE 

INNER JACKET 

F-CONNECTOR ~ 
~----------:/:~:·) h-ONDUCTORS/F 

PLACE F-CONNECTOR 

Fig. 25-Preparing B or C Service Wire for Bonding of Metal Shield 

(5) Secure the backboard in the upright position. 

(6) Run a No. 6 ground wire from the ground 
connector mounted on the grounding and 

bonding bar to an approved grounding electrode. 

(7) Join the terminal block leads to the cable 
pairs with approved wire connectors. 

(8) When a signal ground is required and there 
are no facilities for a signal ground at the 

telephone location, a 2A ground strip can be 
mounted on the backboard of the cable closure 
and used for a signal ground terminal. The 2A 
ground strip must be provided separately. 

(9) Using plastic cable ties, dress cable closure 
per Fig. 11. 

(10) Replace upper front cover on the cable 
closure. 
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Note: If the station wires are being brought 
in through the back of the closure, it will be 
necessary to remove the knockout from the 
back of the closure. Seal this opening 
with duct seal. If closure is mounted on 
a combustible wall, place metallic conduit from 
the knockout through the wall. 

4.14 The 116C protector is wall mounted via two 
screws. The protector may be mounted 

horizontally or vertically. When mounted horizontally, 
the protector should be positioned so the cover 
drops down. 

4.15 The 117B protector is wall mounted via two 
screws and may be mounted in the horizontal 

or vertical position. 

4.16 Multipair protectors are generally placed at 
the time cable facilities are installed or are 

installed as specified by detailed plans. When 



123AIA 
PROTECTOR 

GROUND 
TERMINAL 

IJ..-GROUND WIRE 

SERV ICE WI RE 

Fig . 26- 123A 1 A Protector Installed in 305A2 (MD: 
Protector Mounting 

multipair protectors are to be otherwise installed, 
reference should be made to the section pertaining 
to the particular protector being installed (Table 
C). 

5. FUSED PROTECTORS 

5.01 The 1293C • (MD)• protector (Fig. 39) is used 
fo r outdoor installations and the 106C protector 

(Fig. 40) is used for indoor installations. These 
protectors are the same except the 1293C • (MD)• 
protector is comprised of a 106C protector enclosed 
in a 93C • (MD)• protector mounting (Fig. 41). 

5.02 The 106C protector consists of a base of 
nonconductive material containing five binding 

posts, two UC fuses (Fig. 42), and two 2A1A 
protector units. 

5.03 Where it is necessary to protect more than 
one pair of wires with fused-type protectors, 

additional 1293C • (MD)• or 106C protectors must 
be used. 

ISS 6, SECTION 460-1 00-400 

30 5A2 
PROTECTOR 
MOU NTI NG 
BASE 

NO 12 12 mm) 
GRO UND WIRE 

F-C ONNECTOP 

Fig. 27-.305A2 (MD) Protector Mounting Installed 
on a Protector Mounting Post• 

5.04 Where the 106C protector is installed indoors, 
it must be mounted where the drop or service 

wire enters the building, keeping t he length of 
drop or service wire within the building to a 
minimum. 

5.05 Insulated building attachments must be used 
for attaching drop or service wires to 

combustible surfaces where fused protectors are 
used. Also, insulated tubing must be used where 
drop or service wires are fed through combustible 
walls. 

5.06 •When the 106C protector is installed outdoors, 
use a C (Fig. 43) or D customer service 

closure. Where this combination is used to terminate 
buried service wire, mount the protector upside 
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128-TYPE 
PROTECTOR 

Fig. 28-•Typical Protector Installation Using B 
Customer Service Closure• 

down in the closure so the ground terminal is at 
the bottom. This will facilitate the F connector. 

The conductors of the buried service wire must 
be connected to the line terminals (marked L) at 
the top of the protector, while the station wiring 
must be connected to the bottom terminals (marked !).• 

5.07 At older installations, the 98A (MD) protector 
may still be in use. The 98A (MD) protector 

(Fig. 44) consists of a base of nonconductive material 
containi ng five binding posts, two llC fuses, and 
a carbon block protector well arranged for the use 
of No. 26 and No. 27 protector blocks. For outside 
installations, the 98A (MD) protector is mounted in 
a 93C •(MD)• protector mounting. 

6. GROUNDING AND BONDING 
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All protector grounds and bonds should 
be as short and as straight as practical 
and should be located where future 
visual inspections can be made. A void 

C LAS HED CABLE SUP PORT 
INSTALLED FOR MOU NTING 
CLOSU RE ON HORIZONTAL 
PIPE 

Fig. 29-lnstallation of C Lashed Cable Support on 
B Customer Service Closure 

making sharp bends in grounding 
and bonding conductors. 

6.01 Before selecting a protector ground, determine 
how the power service is grounded (Table 

D). The National Electrical Code (NEC) requires 
that, where available, an acceptable metal underground 
water pipe system shall always be used as the 
grounding electrode for the power system and the 
telephone protector. (An acceptable water pipe 
electrode is one that has at least 10 feet of metallic 
pipe buried in the earth and may be either part 
of a municipal water system or a private well.} 
The code also requires that, if an acceptable water 
pipe is not available, the interior metal cold water 
pipe of the premises must always be bonded to 
the power ground. Where an acceptable water 
pipe _ system is not available, the power service 
may be grounded to any of the following: 

• The metal frame or steel of a building where 
effectively grounded 



HOLES FOR 
INSTALLING 
305A2 
PROTECTOR 
MOUNTING 

HOLES FOR 
A TTACHING 
PROT ECTOR 
MOUNTING POST 
TO SIDE OF 
BUI LOI NG 

HOLES FOR 
INSTALLING 
B OR C 
CUSTOMER 
SERVICE 
CLOSURE 

HOLES FOR 
ATTACHING 
PROTECTOR 
MOUNTING 
POST TO SIDE 
O F BUILDING 

SLOTS FOR 
SECUR ING BURIED 
SERV ICE WIRE 

SLOTS FOR 
SECURING BUR I ED 
SERV ICE WIRE 

Fig. 30- •Protector Mounting Post (PMP). 
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• Bare No. 4 or larger copper wire or steel 
reenforcing rod not Jess than 20 feet in 
length and encased in the concrete footing 
of the building 

• A ground rod, galvanized pipe or plate 
buried in the earth. 

6.02 Do not connect station protector ground wires 
to: 

• Gas pipes 

• Electrical service branch circuit conduit 

• Armor of BX cable 

• Interior of any electrical box 

• • Aluminum conductors or conduit. 

6.03 Connections may be made to aluminum 
power service ground conductors only when 

it is necessary to bond to an interior metallic water 
pipe. See Table F for proper connector for aluminum 
attachments.• 

6.04 Station protectors installed at locations with 
the power grounded to an acceptable water 

pipe, as described in paragraph 6.01, should be 
grounded as shown in Fig. 45 or installed directly 
on the water pipe. 

6.05 Station protectors installed at locations where 
the power is grounded to a concrete encased 

electrode or to grounded building steel should be 
grounded as shown in Fig. 46 and 47. 

6.06 Where the power is grounded to a ground 
rod and an acceptable water pipe or building 

ground does not exist, it is necessary to know if 
the power service is MGN (multigrounded neutral). 
This information should be obtained according to 
local instructions. Station protectors installed where 
an MGN power system is grounded to a ground 
rod should be grounded as shown in Fig. 48. Where 
a non-MGN power system is grounded to a ground 
rod, protectors should be grounded as shown in 
Fig. 49. 

6.07 tThe current NEC stipulates the electr ic 
service must use a ground rod in addition 

to a water pipe ground. Where the power is 
grounded in this manner, it is unnecessary to install 
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~r;..,-.,.---GR OUNO 
TERMINAL 

NOTES: 
I. 2B2A AND 2BIA PROTECTOR UNITS 

ARE INTERCHANGEABLE AND PROVIDE 
THE SAME PROTECTION. THE 
PHYSICAL DESIGN OF "5.HE 
PROTECTOR UNIT CAP IS THE 
ONLY COMPONENT CHANGE. 

2 . AT MULTIPLE INSTALLATION FOR SIZE 
OF GROUND WIRE SEE TABLE B 

3 . FOR OUTDOOR INSTALLATIONS 
USE PROTECTIVE t<OUSING 

2B2A PROTECTOR 
UNITS (NOTE I) 

Fig. 31 - •lnstallation Protectors in Multiplef 

Fig. 32-72A Bracket 
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a separate ground rod, and the protector should 
be grounded as shown in Fig. 45.f 

6.08 Where the power ground is not 
bonded to the interior metal cold 

water pipe as described in paragraph 6.01, 
place a bond between the power service 
ground and the cold water pipe using a 
No. 6 ground wire. 

6.09 Telephone service may be installed where a 
power ground is not provided. However, 

t he customer should be informed immediately of 
the need for a power ground and be requested to 
notify the telephone company when the ground has 
been provided. The procedure for notifying the 



, 
Fig. 33-·90A Bracket 

Fig. 34-114A Bracket 

customer shall be covered by local instructions. 
Station protectors installed where there is no 
power, or the power ground is inaccessible, should 
be grounded as shown in Fig. 50 or 51. 

Caution should be exercised on visits 
(installation or repair) to locations 
where structures are under 

ISS 6, SECTION 460-100-400 

Fig. 35 - B Station Ground Clamp Through Slots in 
72A Bracket 

FORM E-30138 
OMITTED FOR 
CLARITY 

Fig . 36-Protector lnstallated on Metallic Water Pipe 

construction or are being remodeled. 
At these locations, temporary 
power and water pipe arrangements 
are often encountered. Therefore, 
it is very important to select a 
ground electrode of a permanent 
nature. Also, ground wire runs 

p..,..,.. ?7 
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FO RM E- 30138 01,,TTED FOR CLARITY 

Fig. 37-114A Bracket Installed on Water Pipe or 
Power Entrance Conduit 

Fig. 38-Ground Wire of 114A Bracket Connected to 
Protector Ground Terminal 
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should be made in such a manner 
they will not be removed, changed, 
broken, or present a hazard. 

Fig. 39-1293C (MD) Protector, Cover Removed 

6.1 0 Use Table D to select the best protector 
ground. Table D is designed to help identify 

the best ground electrode available for most job 
situations. The decision blocks contain questions 
regarding the conditions for grounding, the responses 
to which will lead to the selection of an acceptable 
ground. The table should be followed until the 
last block in the path is reached_ The referenced 
notes and figures (Fig. 45 through 51) provide 
additional information and installation procedures. 

6. 11 See Table E for ground clamp selection_ 
See Table F and Fig_ 25, 52, 53, 54, and 

55 for wire connectors. Connections to building 
steel may be made by using a C or D insulator 
support (Fig. 56). 

6.1 2 •Do not connect protector grounds to 
aluminum power ground conductors.• 

6. 13 If the power ground wire is enclosed in 
metallic armor or conduit, the metallic armor 



GROUND 
TERMINAL 
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Fig. 40-106C Protector 

Fig. 4 l -93C (MD) Protector Mounting 

or conduit may be considered as the grounding 
conductor when making connections. 

6.14 Metallic power service entrance conduit may 
be used for the protector ground instead of 

the power ground wire, and the protector can be 
mounted on the entrance conduit by using a 114A 
bracket. (Refer to paragraph 4.12 for installation 
of the 114A bracket.) The power service entrance 
conduit is the conduit through which the power 
service conductors feeding the premises enter the 
box containing the main power breaker or fuse. 

6.1 S Where protectors are located so that running 
wire to an acceptable water pipe results in 

a shorter length of wire than if run to the power 
ground, the water pipe may be used, provided 
the water pipe is bonded to the power 
ground. An acceptable metallic water pipe is 
the preferred ground where the power ground is 
inaccessible or there is no power. 

6.1 6 When installing a protector directly on a 
metallic water pipe or when connecting the 

protector ground wire to a water pipe, make 
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Fig. 42-11-Type Station Line Fuse 

fig. 43-.106C Protector in C Customer Service 
Closuret 

sure the pipe is metallic for at least 
10 feet in the earth where it leaves the 
premises. Determine that there are no insulating 
joints, plastic sections, or plastic water meters in 
the water pipe on which a protector is to be 
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mounted or the ground wire is to be connected. 
Avoid water pipes having meters, pumps, or valves 
that may be removed for maintenance. Where 
such pipes must be used, install a bond 
(of No. 6 ground wire) around the meter, 
pump, or valve, so the continuity to ground 
will not be broken. •When these requirements 
are in doubt or conditions cannot be met, an 
alternate ground source must be provided (Table D).t 

6. 17 Protectors located remotely from the power 
service may be grounded to an unacceptable 

metallic water pipe or to building steel provided 
that the water pipe or building steel is 
bonded to the power service ground. This 
is preferable to making very long ground wire runs 
to the power service ground or to a remote 
acceptable water pipe. 

6.18 Where it is necessary to multiple protector 
ground terminals, select the proper size 

ground wire for the number of protectors to be 
installed, including anticipated growth (Table B). 
Where more than one protector is installed, use 
the same size ground wire between protectors as 
used between the protector and the grounding 
electrode. 

6 .19 A continuous length of ground wire should 
be used for a protector ground. However, 

the ground wire may be spliced using a sleeve-type 
splice. When splicing ground wire, consider the 
following: 

• Do not splice new ground wire runs 

• Do not splice existing ground wire runs of 
less than 10 feet 

• When splicing an existing ground wire, do 
not use a smaller gauge wire to extend a 
larger gauge wire 
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a .. ocK 

;: tRV!CE W:RE 

·~ \ E 
"'"CR M :Nl:. .. S 

Fig. 44 - t98A (MD) Protector• 

NE UTRAL (CONNECTED TO POWER GROUND 
WIRE WIT HIN SER VICE ENTRANCE BOX) 

SERVICE 
ENTRANCE CABLE 

BUILDI NG 
STEEL 

(IN CONDUIT!~- . I I..,_~ 

ME TER 

STEEL PILING OR 
CONCRETE ELECTRODE 

Fig. 45-Acceptable Water System or Building Ground 
(Power Service Grounded to Cold Water Pipe 
or Building Steel) 

• Concealed ground wire runs may be spliced 
with the proper size sleeve and wire if the 
continuity of existing wire is checked and 
the splice will be accessible 

METER 

NE UT RAL (CONNECTED TO POWER GROUND 
WIRE WITHIN SERVICE ENTRANCE BOX ) 

FROM 
PROTECTOR 

~ 
+ 

BUILDING 
STEEL 

I-
I 
/f~ 

~ 
r~-
rr-
h-

PROVIDE NO. 6 t 4 mm) GROUND WIRE BOND 
FOR CONTINUITY TO BU ILDING GROUND 
tF OPTIO N (d) 15 USED FOR 
PROTECTOR GROUND. 

Fig. 46-tAcceptable Water System or Building Ground 
(Power Service Grounded to Footing Ground). 

• Do not tape ground wire splices 

• Do not locate splice at a corner or turn 
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NEUTRAL( CONNECTED TO POWER GROUND WIRE WITHIN 
SERVICE ENTRANCE BOX) 

METER 

SERVICE 
ENTRANCE BOX 
(CONTAINS 
BREAKERS OR 
FUSES l 

FROM ~ PROTECTOR 
n BULrnNG 
U STEEL 

+ 
CONNECT 
PROTECTOR 

*~O~~~R~~~E D 
--- PROVIDE BOND 

~ROU!ID ~INT FROM BUILDING 
"'• S, '-'• D, vR E STEEL TO 
B E C WATER PIPE IF 

OPTION (d) IS 
USED AND IF 
NOT ALREADY 
BONDED. 

11 11 COLD WATER 
===========di !! BUILDING PIPE 

::;:=======~:::~ID~:::::mm) GROUND WIRE 

GROUND ROD BOND IF NOT ALREADY BONDED 

Fig. 47-•Acceptable Water System (Power Grounded 
to Ground Rod). 

FROM 
TO POWER SERVICE PROTECTOR 

ENTRANCE CONDUIT l ~ 

+ 
CONNECT 
PROTECTOR 
GROUND WIRE 

TO SERVICE A TO NEAREST 
ENTRANCE BOX ---

POWER SERVICE 
GROUND WIRE-.• 111 

EARTH 

:: 
:: ~~~lg~NNOOi~ (:OT'~~~~~~~ 

=================• BONDED. REQUIRED EVEN 
POWER THOUGH WATER SYSTEM IS 
GROUND ROD CONSIDERED UNACCEPTABLE. 

Fig. 48-•Unacceptable Water System or Building 
Ground (Multigrounded Neutral Power System 
Grounded to Ground Rod). 
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GROUND WIRE 
FROM NON MGN 
POWER 
SERVICE 

POWER CO. 
GROUND ROD 

FROM 
PROTECTOR 

UNACCEPTABLE METALLIC 

~ 
I I 
: BOND CLOSER : 

ROD TO PIPE 
: WITH N0.6{4ml!'I) : n 

__ )¥"GROUND WIRE~--

NO. 6 (4mm) GROUND WIRE BOND 
T~LEPHONE CO. 
GROUND ROD 

Fig. 49-•Unacceptable Water System or Building 
Ground (Nonmultigrounded Neutral Power 
System Grounded to Ground Rod). 

ACCEPTABLE 
COLD WATER 

FROM 
PROTECTOR 

~ 
+ 

CONNECT 
PROTECTOR 
GROUND WIRE 
TO NEAREST 
GROUND POINT 
A ORB 

VERTICAL 
STEEL 
RISER 

BONO BUILDING 
STEEL TO 
WATER PIPE IF 
OPTION ( b) IS 
USED, IF NOT 
ALREADY 
BONDED. 

PIPE ----+--T-f-•o:::===~l1===!o~~ 

EARTH 

Fig. SO-Acceptable Water System or Building Ground 
(Power Service Not Grounded) 

• A ground wire run shall have no more than 
one splice. 

•Note: Connection to a protector ground 
terminal or lug does not constitute a splice.• 

6.20 Refer to Section 461-200-205 for sleeves for 
splicing ground wire and sleeve pressing 

tools required. 



EARTH 

FROM 
PROTECTOR 

UNACCEPTABLE 
BUILDING STEEL 

BUILDING 
FOOTING 
\NO GROUNO 
WIRE) 

Fig . S 1-•Unacceptable Water System or Building 
Ground (Power Service Not Grounded). 

Fig . S2-E Connector 

Fig. S3-AT-7796X Connector 

POWER GROU ND 

Fig. S4- Blackburn PAC3 Connector 
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Fig. SS-Fargo GA610C Connector 

6 .21 Form E-3013B (Fig. 57) should be placed at 
all ground wire terminations to warn people 

not to disturb clamps or wire. 

6.22 The B station ground clamp (Fig. 58) is 
installed as follows: 

(1) Clean pipe thoroughly. 

(2) Back off locknut to head of set screw. 

(3) Back off set screw until it does not protrude 
through the soldered nut. 

(4) Place Form E-3013B on strap. Bend strap 
around pipe and place strap on the rivet 

using hole in strap that provides the least slack. 

(5) Bend strap sharply at next hole beyond 
rivet. 

(6) Tighten set screw. If the set screw is 
tightened excessively, the clamp will break 

or set screw will slip off center and copper pipe 
may be dented. When fastening clamp to copper 
pipe, avoid making a dent in the pipe that is 
more than barely perceptible. 

(7) Place ground wire under the washer and 
tighten locknut (Fig. 59). 
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B,C,ORO 
INSULATOR 
SUPPORT 
(NOTE 2) 

LOCATION FOR 
ATTACH I NG 
GROUND WI RE 

I NS TALL AS FOLLOWS, 

PLACE GROUND WI RE 
BEnJEEN WASHERS 

(10 nm X 38 mm) 

5/16 X 1-1/2 IN. 

GALV. STOVE BOLT 
(NOTE 1) 

(2.?mm OR4 mm) 

NO. 10 OR NO. 6 

GROUND WI RE 

FORM 
E-301?B 

PLACE BOLT TrlROUGH INSULATOR SUPPORT, INSTALL BOTTOM NUT AND 
TIGHTEN. ATTACH INSULATOR SUPPORT TO BUILDING STEEL IN USUAL 
MANNER. PLACE W~.SHERS AND TOP NUT ON BOLT. REMOVE INSULATION 
FROM GROUND WI RE AND BEND BARE CONDUCTOR AROUND BOLT BEnJEEN 
WASHERS. Tl GHTEN TOP NUT. 

NOTES' 

ALTERNATE 
LOCATION FOR 
ATTACH I NG 
GROUND WI RE 

BUILDING 
STEEL 

B, C, OR 0 
INSULATOR 
SUPPORT 
(NOTE 2) 

WASHER 

10-24 X 19 mm 

(l/4 IN.) 
SCREW 

NO. 12 
(2 mm) 

FORM 
E-30136 

1. BOLT, NUTS, AND WASHERS ARE NOT PROVIDED WITH INSULATOR SUPPORT. 
2. THE B ANO D INSULATOR SUPPORT WILL ACCOMMODATE METAL FLANGES UP TO 3/4 INCH (19 mm). 

THE C INSULATOR SUPPORT WILL ACCOMMODATE METAL FLANGES UP TO 1 INCH (25mm). 

Fig. 56-.Grounding to Building Steel• 

6.23 The L ground clamp (Fig. 60) is used to 
terminate No. 6 ground wire and is installed 

in the following manner: 

(1) Clean pipe thoroughly. 

(2) Remove approximately 1 inch of insulation 
from the ground wire and clean conductor. 

(3) Remove the lower nut and the square washer 
from the bolt of the ground clamp. 

(4) Insert the ground wire conductor into the 
smaller loop of the ground clamp and secure 

it by tightening the upper nut on the bolt (Fig. 
61). 
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(5) Bend the strap around the pipe and engage 
the bolt with the farthest possible hole from 

the end of the strap. (On pipes larger than 
3 inches, fasten two straps together [Fig. 62].) 

(6) Mount the square washer and lower nut on 
the bolt of the initial clamp and tighten 

nut. 

(7) Break off excess strap at the square washer 
and cut off excess length of bolt if it 

interferes with the installation of the clamp or 
projects in a hazardous manner (Fig. 63). (See 
Fig. 64 for typical installations of L ground 
clamp.) 



FORM E- 30138 
ATTACHEO TO SCREW 

Fig. 57-Form E-30138 Attached lo 8 Station Ground 
Clamp 
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(8) Attach Form E-3013B. 

6.24 The B ground clamp (Fig. 65) is installed 
as follows: 

(1) Clear pipe, conduit, or ground rod thoroughly. 

(2) Remove approximately 1 inch of insulation 
from ground wire and clean conductor. 

(3) Insert bare end of ground wire •under the 
clamp saddle. Do not place wire directly 

on the screw .. 

(4) Tighten the upper screw snug. 

(5) Place clamp over ground electrode. 

(6) Place Form E-3013B over machine screw, 
between top and bottom parts of clamp. 

(7) Tighten both screws firmly. 

6.25 Locate ground clamps at accessible points 
where they will not be subject to excessive 

movement, vibration, or damage. Where a pipe 
is not firmly secured or is subject to vibration, 
tape the ground wire to the pipe in close proximity 
to the ground clamp. 

6 .26 The shield or armor of a small diameter 
cable, service wire, or underground wire is 

connected to the ground terminal of a station 
protector using an F connector. The F connector 
has a spade tip which can be placed under the 
pronged washer of the protector ground terminal. 

Fig . 58-8 Station Ground Clamp 
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(SEE NOTE) 

6t[~~Q 
(~;,;~~l ~TO:AS~~~ER·~-... i-~fit.i<it.Gi. ,-

··' "' 
•a> 1 / -- \; -~~ --:~-::-

NOTE: PLACE GROUND WIRE UNDER WASHER 
AND TIGHTEN LOCK NUT FIRMLY. 

FORM [-3013' OMITTED FOR CLARITY 

Fig. 59-•lnstalling B Station Ground Clamp• 

LOWER NUT 

Fig. 60-L Ground Clamp 

N0.6 ( 4mm) GROUND WIRE 

Fig. 61-•Attaching No. 6 Ground Wire to L Ground 
Clamp• 

The method for installing the F connector on the 
shield of B or C service wire and connecting service 
wire to a protector is shown in Fig. 25 and 28. 
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EXCESS STRA:i 

'""' 
UPPER NUT 

WATER PIPE 

Fig. 62-•Attaching L Ground Clamp to Pipes Larger 
Than 3 Inches• 

EXCESS STRAP _,.,.,;,\-,_ 

SQUARE WASHER '\\. 

TIGHTEN LOWER NUT 
SUFFICIENTLY TO 
OBTAIN SNUG 
CONNECTION 

UPPER NUT 

STRAP 

WATER 
PIPE 

Fig. 63-•Attaching L Ground Clamp to 3-lnch and 
Smaller Pipe• 

7. SIGNALING GROUND 

7.01 Where a signaling ground is required, the 
protector ground should be used as a first 

choice. At unexposed stations where there is no 
protector and telephone apparatus is connected to 
a telephone company-provided power unit (operated 
from a commercial power source), the signaling 
ground should be connected to the power unit 
ground or to a ground that is bonded to the 
commercial power ground (Table D). Where there 
is no protector and the telephone apparatus is not 
associated with commercial power, any ground 
suitable for a protector ground should be used 
(Table D). The shield of a buried service wire or 
cable may also be used. 



---:::::---.::::y---
NOT E : 

FOR M E-30 13 OMITTE D FOR CLARITY 

Fig . 64- tTypica l lnstallation-l Ground Clampf 

Fig . 65 - tB Ground Clampf 

7.02 Ground strips are available to provide signal 
ground terminals (or binding posts) in cable 

closures, cable terminals, cable terminal sections, 
or terminal boxes. Where the ground strips are 
mounted in terminals or on surfaces that are not 
grounded to a cable sheath or by a separate ground 
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GROUND 
TERMINAL 

F-CONNECTOR 

N0.12 ( 2mm) 
GROUND WIRE 

B OR C SERVICE WIRE 

Fig. 66- tService Wire on Protectorf 

wire, it is necessary to install a No. 12 ground 
wire from the ground strip to an acceptable ground 
electrode (Table D). 

7.03 The 2A ground strip (Fig. 67) consists of a 
brass plate with two binding posts. The 

plate has a "U" -shaped slot for a mounting screw 
and a depressed tab which prevents the ground 
strip from turning after it is installed. The 2A 
ground strip has a capacity of 14 wires. The 2A 
ground strip installed in a GA-type cable terminal 
is illustrated in Fig. 68. The 2A ground strip can 
also be installed on the backboard of a PC6 or 
PC12 cable closure. 

7.04 The 2B ground strip (Fig. 69) consists of 
an assembly of the 2A ground strip and a 

mounting bracket (Table G ). See Fig. 70 for a 
typical installation of the 2B ground strip. 

7.05 The 4-type ground strips are angular-metal 
brackets equipped with terminal screws and 

two binding posts. They are used with 102-type 
adapters when installed with connecting blocks 
(Table G). See Fig. 71 and 72 for typical 4-type 
ground-strip installations. 
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Fig. 67-2A Ground Strip 

7.06 The 5A ground strip (Fig. 73) consists of a 
brass plate with two binding posts. It is 

intended for use in 10- and 16-pair NC, NE, NF, 
and NH cable terminals. A hole is provided in 
the plate of the 5A ground strip for mounting it 
in a cable terminal using the screw which holds 
the terminal block in the terminal housing (Fig. 
74). The 5A ground strip has a capacity of ten 
wires. 

7.07 The 6A ground strip (Fig. 75) consists of a 
brass plate with two binding posts. It is 

intended for use in 26-pair NC, NE, NF, and NH 
cable terminals and is mounted in the same manner 
as the 5A strip (Fig. 76). The 6A ground strip 
has a capacity of ten wires. 

Note: The NE cable terminals are not 
provided with grounded housings; therefore, 
it is necessary to place a bond between the 
5A or 6A ·ground strip and the cable sheath 
(or to an acceptable ground as outlined in 
Table D) using a ground wire no smaller than 
a No. 12 ground wire. 

8. COIN STATION GROUND 

8.01 The protector ground should be used as 
first choice for a coin-station ground. 

8.02 At unexposed coin stations where there is 
no protector, any ground that is suitable 

for a protector ground may be used as a coin 
ground (Table D). 

8.03 Outdoor coin telephones are installed on 
metal shelves, metal mountings, or in metal 

booths. If the associated protector ground terminal 
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Fig. 68-2A Ground Strip Installed in GA-Type Cable 
Terminal 



fig. 69-28 Ground Strip 

30-TYPE 

CONNECTING BLOCK 

2B GROUND STRIP 

fig. 70-Typical Installation of 28 Ground Strip 

GROUND WIRE 
TERM INAL 

MOUNTING 
SCREW 
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is not already bonded to the shelf, mounting, or 
booth, this bond must be made using a ground wire 
no smaller than a No. 12 ground wire. 

8.04 When a coin telephone is installed outdoors, 
a ground rod for protector grounding must 

be installed unless: 

9 . 

(1) At least 10 feet of metallic conduit buried 
in permanently moist soil is connected to 

the coin shelf, mounting, or booth 

or 

(2) The power ground rod of an MGN power 
system is bonded to the coin shelf, mounting, 

or booth with a ground wire no smaller than a 
No. 6 ground wire 

or 

(3) An acceptable metal water pipe is bonded 
to the coin shelf, mounting, or booth with 

a ground wire no smaller than a No. 6 ground 
wire. 

The grounding conductor (third wire 
of an electrical wiring system) must 
never be used as the protector 
ground. 

LOCATING AND INSTAUING GROUND RODS 

Danger: A void personal injury by 
protecting eyes and hands when 
driving ground rods. Wear safety 
glasses and rubber gloves with leather 
protectors. 

STATION SIGNALING 
OR COIN COLLECTOR 

GROUND TERMINALS 

MOUNTING 
SCREW 

HOLE FOR 
MOUNTING 
ON G-TYPE 
CHAMBER 

Fig. 71-Typical Installation of 4A Ground Strip 
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STATION WIRES 

ADAPTER AND 
CONNECTING 
BLOCK 

Fig. 72-Typical Installation of 4C Ground Strip 

Fig. 73-SA Ground Strip 

9.01 Rubber gloves with leather protectors must 
be worn when driving a ground rod. A void 

bodily contact with the ground rod during this 
operation. On completion of driving a ground rod, 
h voltage tester, eg, 188A test set (Stop Lite) or 
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SA Ground Strip 

·Mounting Screw 

NF\6 

Fig. 74-SA Ground Strip Installed in NF16 Cable 
Terminal 

Fig. 7S-6A Ground Strip 

B-voltage tester, must be used to verify that no 
voltage condition exists on the ground rod. (Rubber 
gloves must be worn to test ground when B-voltage 
tester is used.)• If voltage is detected, do not 
proceed until the supervisor is notified and the 
condition corrected. 

9.02 Locate and install ground rods as follows: 

(a) Where least likely to be damaged or tampered 
with 

(b) As near as practical to masonry walls in 
earth-floor basements 

(c) Approximately 12 inches from outside walls 
(Fig. 77) 

(d) Approximately 2 feet from base of wooden 
poles or posts where conditions permit 

(e) At least 6 feet from power or lightning 
protection ground rods. 



6A Ground Strip 

Mounting Screw 

NF26 

Fig. 76-6A Ground Strip Installed in NF26 Cable 
Terminal 

9 .03 Do not unspiral the tail wire attached to 
the ground rod until just before driving 

operation is complete. Drive ground rods until 
the top of the rod is approximately 3 inches below 
ground level. Increase depth where digging is 
likely. • Use the AT-8911 B trenching tool, or 
other suitable shovel, to excavate ground to obtain 
the 3-inch depth.• 

9.04 Avoid making ground wire runs where the 
wire may be damaged or tampered with. If 

such locations cannot be avoided, protect the ground 
wire with station ground wire molding. 

Check with property owner or 
manager regarding the location of 
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PflOTECT GROUND WIRE OUTSIDE OF 
BUILDING WITH STATION GROUND 
WIRE MOLDING WHERE WIRE IS NEAR 
WALK OR OTHER THOROUGHfARE ANO 
SUCH LOCATION CAN NOT BE AVOIDE 0. 

Fig. 77 - •Ground Rod Installed Near Wall• 

any underground electric power 
cable, water, gas, or fuel tank 
installations before driving a 
ground rod. 

9.05 Inspect ground rods before and after driving 
to make certain that tail wires are not broken. 

If the tail wire is broken, replace ground rod or 
use a suitable ground clamp of size or type as 
listed in Table E. 

9 .06 •After the No. 10 or No. 12 station ground 
wire is installed, it is attached to the ground 

rod tail wire with a size 6 AT-7796X connector 
(Fig. 77). Tighten the ground rod tail and ground 
wire securely in the connector; do not tape this 
connection. If a 6-gauge ground wire must be 
terminated on the ground rod, select the proper 
ground clamp per Table E.• 

9.07 When two or more protectors requmng 
ground rods are installed at the same location, 

proceed as follows: 

Note: Use the proper size station ground 
wire as listed in Table B. 

(a) If a power ground rod is not available, install 
a ground rod for each protector. Bond all 
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•TABLE E. 

GROUND CLAMPS 

SEE WIRE GROUND ELECTRODE GROUND CLAMP USE FIGURE 
NUMBER 

SIZE (SIZE IN INCHES) 

B Station 6-3/4" 58 No.12 3/8-1-3/4 Connect protector ground to water 
Ground or pipe or power service entrance conduit 
Clamp 12-1/2" - No.10 1-7/8-3 or mount 72A, 90A, or 114A bracket. 

Connect protector ground or bond to 
L Ground Clamp 60 No. 6 1-3 water pipe or power service entrance 

conduit. 

B Ground Clamp 
65 No.6 1/2-1 Connect protector ground or bond to 

(See Note) ground rod or water pipe. 

Note: Use caution when attaching the B ground clamp to copper pipes. The pipes can be damaged by 
the wire loop in the clamp if the clamp is tightened excessively. 

protectors together. Select wire connectors from 
Table F. No more than three ground rods need 
be placed. Space ground rods at least 6 feet 
apart (Fig. 78). 

(b) If a power ground rod is available, one 
telephone ground rod is sufficient. Bond 

all protectors together and bond telephone ground 
rod to power ground rod (Fig. 48). 

9.08 Multiple station protectors, such as the 116-
or 117-type, should not be connected to a 

single telephone ground rod unless the rod is bonded 
to the power system ground rod. If a power 
system ground rod is not available, a multiple 
station protector may be connected to an array of 
three telephone ground rods, spaced at least 6 feet 
apart, and bonded together with No. 6 ground wire 
(Fig. 78). 

9.09 Always bond ground rods using No. 6 ground 
wire. 

10. INSTAWNG SNEAK CURRENT FUSES 

10.01 Sneak current fuses are required to provide 
additional protection for: 

• No. 1 and No. 2 ESS Centrex data link 
cabinet trunks 
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• No. 1 and No. 2 ESS Centrex attendant 
trunks 

e PBX trunk circuits 

• PBX •<other than DIMENSION)• off-premise 
•stations exposed to powe~ 

• PBX battery or ringing feed circuits 

• Certain special circuits or leased lines. 

10.02 Sneak current is foreign current, caused 
by a "cross" with or induction from power 

conductors. The sneak current is too low to burn 
open fusible links of wire or cable and of insufficient 
voltage to arc over protector blocks or protector 
units. 

10.03 Sneak current protection is provided by 
the use of heat coils or 60A and 60D fuses 

•in a variety of mountings• . 

10.04 The 60A and 60D fuses (Fig. 79) are rated 
0.350 ampere and differ only in arrangement 

for mounting. The 60A fuse has a spade terminal 
and is used with the 94A protector mounting (Fig. 
80). The 60D fuse is mounted in a 14A fuse holder 
(Fig. 81) or 1094A protector (Fig. 82), •or 191Al-20 
protector (Fig. 83)• . 
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tTABLE F• 

WIRE CONNECTORS 

CONNECTOR FIGURE 
NUMBER 

CONDUCTOR SIZE 

E Connector No. 12 through 4 Size 1 
52 

E Connector No. 12 through 1/0 and 

Size 2 8 through 4 armored 
ground wire 

At 7796X 

Size 6 53 No. 12 through 6 
Size 4 No. 8 through 4 
Size 2 No. 6 through 2 

Blackburn 54 
PAC3 No. 6 through 8 copper 

to No. 2 through 4 
FARGO 55 aluminum 
GA610C 

25 

F Connector - No.6 

• 14A FUSE HOLDER. 

10.05 A typical installation of the 14A fuse holder 
and 60D fuse is shown in Fig. 84. The 

fuse holder fits on the binding post (under the 
bottom nut) of a protector, protector terminal, or 
connecting block. One end of the 60D fuse attaches 
to the fuse holder and the station wire is connected 
to the other end. This places the fuse in series 
with the line. As only one station wire can be 
attached to a fuse, a connecting block arrangement 
is required to terminate additional station wires. 

10.06 Where 134AIA protectors and 66- or 68-type 
connecting blocks are employed, it is not 

possible to mount the 14A fuse holder. Therefore, 
when sneak current fuses are required, •one of 
the following alternatives must be used: 

(1) Install an additional connecting block, such 
as a 57A2-10 or 57A2-16 connecting block, 

USE 

Connect or bond ground wire to bare power 
ground wire. 

Connect or bond ground wire to armored 
power ground wire. 

(a) Ground station ground wire to ground 
rod tail wire. 

(b) Ground shield of cable or buried service 
wire at terminals or cable closures. 

Connect No. 6 ground wire to aluminum 
power ground wire for bonding. 

(a) Connect service wire shield to protector 
ground terminal. 

(b) Connect No. 6 ground wire to ground 
bracket of cable closure housing. 

in order to mount the 14A fuse holder as shown 
in Fig. 85. 

(2) Use the 1094A protector, one for each pair 
of wires 

(3) Use the 191Al-20 protector for up to 20 
exposed pairs.• 

.1094A PROTECTOR. 

10.07 The 1094A protector consists of a metal 
base with two No. 94A protector mountings 

and two 60D fuses (Fig. 82). When installed 
outdoors, the 1094A protector is mounted in a 93C 
•<MD)• protector mounting. 

.191A 1-20 PROTECTOR 

10.08 The 191Al-20 protector (Fig. 83) is a 
combination protector and terminating field 

intended for use with 66-type quick-connect hardware. 
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BINDING 
WIRE 

TYPE TERMINALS 
POSTS 

CAPACITY 
(QUANTITY ) 

2A 2 - 14 

2B 2 - 14 

4A 2 11 11 

4B 2 16 16 

4C 2 26 26 

5A 2 - 10 

6A 2 - 10 

Fig. 78-tThree Ground Rodst 
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GROUND STRIPS 

FIGURE 
USED WITH 

NUMBER 

GA-type cable terminal, PC6 or PC12 cable 67 
closure 

30- and 31-type connecting blocks 69 

102B adapters when installed with connecting 
71 blocks 

102C adapters when installed with connecting -
blocks 

1020 adapters when installed with connecting 
72 blocks 

10- and 16-pair NC, NE, NF, and NH cable 
73 terminals 

26-pair NC, NE, NF, and NH cable terminals 75 

600 FUSE 

60A FUSE 

Fig. 79-60A and 600 Fuses 

It is factory wired and equipped with forty GOD 
fuses which will provide sneak current protection 
for 20 exposed pairs. 

10.09 The base of the 191Al-20 protector is 
identical to the 66-type connecting block 



STAT ION W I RE 
TERM I NALS 

CONNECT TO STAT IO N WI RE 
TE RM I NALS OF 98A ( MD), 

9BAA ( MD, 106C, 106CA 

OR 123AIA PROTECTO R 

94A 

PROTECTO R 
MOUNT I NG 

Fig . 80- 60A Fuses Connected to 94A Protector 
Mounting 

allowing the protector to be mounted on an 89B 
bracket. 

10.10 A wiring diagram of the 191Al-20 protector 
is shown in Fig. 86. Pairs requiring sneak 

current protection are cross-connected to the 
191Al-20 protector as indicated (TIP IN, RING 
IN). Factory wiring is provided through the fuses 
to TIP OUT and RING OUT connectors. 

10.11 To replace a fuse in the 191Al -20 protector, 
follow the steps indicated in Fig. 87 and 88 .• 

11 . PBX PROTECTION 

tNeitber llAlA or llBlA protector 
unit should be used with BOOA, 801A, 
and ESS 101 PBXs. (DIMENSION, 
PBX grounding must be done in 
accordance with Section 554-101-101.~ 

l~A FUSE 
HO LO ER 
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800 
FUSE 

Fig. 81 - 14A Fuse Holder 

94.A PROTECTOR 
MOUNTIN G ;;c.."----""l 

NOTE : 

STATION WIRE 

STATION PROTECTOR 

USE 93C PROTECTOR MOUNTING FOR OUTDOOR INSTALLAT ION. 

Fig . 82 -1094A Protector 

D--- Ar: 
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FACTORY WI REO 

PAIR 
NO 1 

QUICK CLIP 
CONNECTORS 
(40 ROWS) 

FUSE 
10 IN . CARRIER 

YPE ~ NECTING BLOCK 

3- 3/ 8 IN. 

Fig. 83-. 19 1A1-20 Protecto ... 

FUSE 
CARRIER 

600 FUSE 
120 EACH SIOEI 



STRAP 

SIGNALI NG 
ANO 
GROUND 
TERM INAL 

Fig. 84 - Method of Installing 600 Fuses and 14A 
Fuse Holder on 117-Type Protector (Battery 
Feed Circuit Illustrated) 

11.0 1 In addition to t he preceding requirements 
covering bonding, grounding, and sneak 

current protection, the following protective measures 
must be applied at PBX locations. 

11.02 The shield of building entrance cables must 
be bonded to an acceptable ground electrode 

(Table D). Building entrance cables terminating in 
1A4A terminal blocks, NH-type cable terminals, or 
134AlA protectors, can be grounded by connecting 
the ground clamp or ground lug of the terminal 
block, terminal, or protector, to an acceptable 
grounding electrode with a No. 6 ground wire. 
This ground wire must be installed. The sheath 
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Fig. 85 - Sneak Current Fuse Arrangement for 66M1 -50 
Connecting Block 

, 
of a building entrance cable is not a grounding 
electrode. 

11 .03 The PBX signaling ground must be connected 
to the protector ground. 

11 .04 Sneak current fuses must be provided as 
specified in paragraph 10.01, or heat coils 

must be used. 

11.05 Exposed off-premises extensions must be 
provided with protectors at the station 

end as well as at the PBX end. •If exposed to 
power, sneak current protection is also required.• 

11.06 An older type PBX may have battery and 
ringing voltages supplied from the central 
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CROSS-CONNECT 
WIRES (IN) 

FUSE PROTECTED 
PAIRS (OUT ) 

Fig. 86-·191A1-20 Protector- Wiring Diagramf 

office. Also, some newer type PBXs may have 
battery and ringing voltages supplied from the 
central office for reserve power in the event of a 
commercial power failure. When two or more cable 
pairs are used in multiple to supply battery and 
these pairs are extended by two or more drop 
wires, fused-\ype protectors are required. When 
the battery supply is extended by a single drop 
wire, •fused protectorsf are not required. Ringing 
feeder circuits are fused with 60E fuses. 

11.07 The 1094A protector, which may be used 
where station protectors are not required, 

used with 134A1A-type protectors or for ringing 
feeder circuits is shown in Fig. 82. 

11 .08 Two battery feeder pairs terminated at a 
117-type protector equipped with 14A fuse 

holder and 600 fuses are illustrated in Fig. 84. 
The pairs are strapped on the PBX side of the 
fuses. 

11.09 A fuseless protector equipped with 60A 
fuses for outdoor installations is shown in 

Fig. 89. 

DnnA 48 

GREEN INSULATION 
FOR " TIP" FUSE 

j RED INSULATION 
:l FOR " RING" FUSE 

Fig. 87 - •Replacing Fusef 

Fig. 88-•Fuse Replacedf 



GROUND TERMINAL 

93C PROTECTOR 
MOUNTING 

60A FUSE 

123AIA 
PROTECTOR 

Fig. 89-Fuseless Protector Equipped With Sneak 
Current Fuses, Outdoor Installation 

11.10 A fused protector equipped with 60A fuses 
is shown in Fig. 90. A converted protector 

equipped with 60A fuses is shown in Fig. 91. 

11. 11 Two battery feeder pairs terminated on 
fuseless station protectors equipped with 

60A fuses and bridged to one station wire are 
shown in Fig. 92. 

11.12 A maximum of three service wires furnishing 
battery for a system may be terminated 

on one fused protector and must be bridged on 
the line side of the protector (Fig. 93). In the 
event more than three service wires are required 
to extend a battery feed circuit, additional protectors 
must be installed (Fig. 94). Use two llC fuses, 
one for the tip conductors and one for the ring 
conductors. If it is necessary to strap the conductors 
at the binding posts, remove the 2A1A protector 
units and substitute 2A1D (dummy) protector units 
where fuses have been removed as shown in Fig. 
94. On disconnects, replace the 2A1D protector 
units with 2A1A protector units and replace fuses. 

12. EXPOSED DROP WIRES CONNECTED TO UNEXPOSED 
CABLE 

12.01 Drop wires, connected to an unexposed 
cable terminal and extending into an exposed 

area, expose both the subscriber station and the 
distribution cable. To avoid changing the status 
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GROUND 
TERMINAL 

11-TYPE FUSE 

106C PROTECTOR 

Fig. 90-60A Fuses Used With 94A Protector Mounting 
and 106C Protector 

of the unexposed cable, protectors are required at 
the junction of the drop wire and the cable. 

12.02 

It is extremely important that telephone 
craft personnel be informed or locations 
as described in paragraph 12.01. Ir 
service orders do not specify protection 
required or the cable terminals 
are not specifically identified, local 
instructions must provide this 
information. Where there is any 
doubt on the part or the telephone 
craft force, maximum protection 
should be provided, treating 
telephone stations as exposed 
stations. 

Where an exposed drop wire is to be 
connected to an unexposed pair of 19-gauge 
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GROUND 
TERMINAL 

106C PROTECTOR 
CONVERTED FOR 
FUSELESS 
OPERATION 

fig. 91-·60A Fuses Used With 94A Protector Mounting 
and Converted 106C Protecto ... 

NO. 94A 
PROTECTOR 
MOUNTING 

GROUND 
TERMINAL 

NOTE: 

STATION WIRE 

123AIA 
PROTECTOR 

AT MULTIPLE INSTALLATIONS FOR SIZE 
OF GROUND WIRE SEE TABLE B. 

fig. 92-•Fuseless Protectors Used for Bridging Service 
Wires on Battery Feed Circuits• 

Page 50 

SERVICE WIRE 

STATION WIRE 

GROUND WIRE 

GROUND 
TERMINAL 

Fig. 93-Two Service Wires Bridged at fused Protectors 

or 22-gauge cable, a fusible link of bridle wire is 
required between the cable pair and the drop wire, 
in addition to the protector. In addition, a fusible 
link is required between the exposed section and 
a fuseless station protector. Otherwise, a fused 
protector must be used. 

12.03 Protectors must be installed at station 
locations as well as at terminal locations 

when exposed drop wires are connected to unexposed 
cables. 

12.04 Where exposed drop or block wires are to 
be connected to unexposed cables terminated 

in 49-type terminals, install 3A3-3 protected terminal 
blocks in place of the unprotected blocks. 



2AIO PROTECTOR UNIT GROUND TERMINAL 

NOTE: 
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND WIRES SEE TABLE B. 

Fig. 94-.Bridging Four Pairs at Fused Protectors• 

12.05 Typical wall and pole installations, using 
protectors for cable protection, are shown 

in Fig. 95 through 98. 

TO EXPOSED STATION. 
USE SAME RING RUN 
FOR UNEXPOSED STATIONS 

123 AIA PROTECTOR 
IN 305-TYPE 
MOUNTING OR 
B CLOSURE 

BRIDLE WIRE FROM 
PROTECTOR TO 
TERMINAL 

Fig. 95-N-Type Terminal, Wall Installation 

(SEE NOTE) 
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NOTE: 
ATTACH GROUND WIRE TO 51 TYPE BRACKET 
WITH CABLE LASHING CLAMP. 
(ON N TYPE TERMINAL,ATTACH GROUND WIRE 
TO CA8LE STUB WITH STATION GROUND CLAMP.I 

I I ! i' 

DROP TO EXPOSED STATION, 
USE SAME RING RUN FOR 
UNEXPOSED STATIONS .. 

123 AIA PROTECTOR 
305-TYPE 
MOUNTING OR B. CLOSURE 

BRll)l.[ Wiii[, PROTECTOR 
TO CAkE TERMINAL 

61 TYPE TERMINAL 

Fig. 96-N- or 61-Type Terminal, Pole Installation 

13. 1188 PROTECTOR 

13.01 The 118B protector (Fig. 99), which 
supersedes the 99C protector, is designed 

to protect telephone circuits in the event of an 
accidental contact between power wires (of the 
MGN-type and carrying over 2000 volts) and 
telephone wires. The 118B protector consists of 
three carbon electrodes, having 0.020-inch gaps, 
mounted on a porcelain base and enclosed in a 
rubber case (Fig. 100). Three No. 14 gauge insulated 
wire leads extend from the bottom of the protector. 
One lead, 72-inches long, is connected to ground 
(of the MGN power) and two leads, 36-inches long, 
are connected to the telephone line wires. 

13.02 The 118B protectors are connected to drop 
wires (Fig. 101) or rural wires (Fig. 102) 

as specified by detailed plans, telephone company 
engineering or supervisory instructions. The 118B 
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llRftlLE.WtRE, PRO'l!ECTOll 
TO CABLE TERMINAL 

Fig. 97-·N- or 53-Type Terminal, Wall Installation• 

ATTACH GROUND WIRE 
TO STRAND WITH 
CABLE LASHING 
CLAMP 

6 IN. 1152 Mii) 

DROP TO EXPOSED STATION. 
USE SAME RING RUN FOR 
UNEXPOSED STATIONS. 

123 AIA PROTECTOR 
IN 305-TYPE 
MOUNTING OR 
B. CLOSURE 

Fig. 98-·N-Type Terminal, Strand Mounted• 

Pcige·52 

MOUNTING BRACKET 

10641 COPPER LEADS: 

1-6FTll.8 ml LONG GROUNDING LEAD 
Z-3FTl.9ml 

Fig. 99-.1188 Protecto~ 

protector provides protection for a single drop wire 
or rural wire; however, the length of a drop wire 
or rural wire run may dictate the installation of 
additional protectors on the same drop wire or 
rural wire. 

13.03 Drop wires and rural wires, run on higher 
voltage joint use poles, do not require a 

118B protector: 

• Where wire runs (including branch runs) are 
1000 feet or less in length 

e Where wire runs are attached directly below 
aerial cables supported by effectively grounded 
strands. 

13.04 Refer to Section 624-730-200 for additional 
information and illustrations for installing 

the 118B protector on rural wire. 

13.05 Do not remove 118B protectors from dead 
circuits on joint use poles. 

13.06 It is pre~erable to connect the ground wire 
of the 118B protector to a power vertical 

grounding conductor that is connected to both the 
power system multigrounded neutral wire and to 
a ground electrode. Grounding conductors on 
transformer poles which meet this requirement are 
satisfactory. Grounding conductors rrom 
power lightning arresters shall not be 
used unless they are connected to the 
power neutral wire. Where local instructions 



Rl&IER CASE 

INSULATOR 
(PORCELAIN) 

PILOT HOLES 

Fig. 100-•1188 Protector, Disassembled• 

and the power company permit, the connection 
between the ground lead of the 118B protector 
and the vertical grounding conductor may be made 
by telephone company personnel. 

Danger: The power vertical grounding 
conductor shall be tested with a 
•188A test set (Stop Lite) or a 
B-voltage tester as described in Section 
081-706-102 or 081-706-101, 
respectively,• before making this 
connection. 

13.07 Where the power company has installed an 
aluminum vertical grounding conductor, do 

not use an AT-7796X connector due to the likelihood 
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of corrosive chemical reaction between copper and 
aluminum. Make the grounding connection to an 
aluminum vertical grounding conductor with a 
Blackburn PAC3 or Fargo GA6100 connector. 

13.08 When a 118B protector is to be installed 
at locations where there are no power 

system vertical grounding conductors, install a 
ground rod at the base of the pole and run No. 6 
ground wire from the ground rod to the top of 
the telephone space and leave coiled at that point 
an additional length (usually about 6 feet) sufficient 
to reach the power neutral wire. Power company 
personnel shall make the connection to 
the power neutral wire. Report all such 
installations to the supervisor immediately so 
arrangements may be made to have the grounding 
conductor connected to the power neutral as soon 
as practical. 

•Danger: Avoid personal injury by 
protecting eyes and hands when 
driving ground rods. Wear safety 
glasses and rubber gloves with leather 
protector~ 

Danger: Do not perform any work 
in the power company space on the 
pole. 

13.09 To install a ground rod and vertical grounding 
conductor: 

(a) Drive a ground rod about 2 feet from the 
base of the pole with the top of the rod at 

least 3 inches below ground level. The ground 
rod should be located so the grounding conductor 
may be run on the side of the pole reserved 
for power company attachments. 

(b) Connect the vertical grounding conductor 
(No. 6 ground wire) directly to the ground 

rod with a B ground clamp. 

(c) Fasten the grounding conductor to the pole 
at 18-inch intervals with 1-1/4 inch B staples. 

(d) Where ground wire molding is used, fasten 
it to the pole with cable straps and strap 

nails at 4-foot intervals. 

13.10 The 118B protector is self-cleaning and 
generally should require no maintenance. 

It is possible, however, that an operation will 
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VERTICAL 
GROUNDING 
CONDUCTOR 

DROP::-7 

1188 PROTECTOR 
ATTACHED WITH 
N0.14 RH GALVANIZED 
WOOD SCREW 

AT-7796X CONNEClOR 
(If GROUNDING CONDUCTOR 
IS ALUMINUM, USE BLACKBURN 
PAC 3 OR FARGO GA 610C 
CONNECTOR I 

!\I 

\!I 

ATTACHED WITH TWO I lll.(25mml 
N0.10 RH GALVANIZED 
WOOD SCREWS 

COVER 

Fig. 101-tl 188 Protector Connected to Drop Wire41 

cause the cover to be blown off or to rupture. 
When working on drop wires or rural wires connected 
to such a damaged protector, notify the supervisor 
or proceed according to local instructions. 

14. CONVERTING PROTECTORS 

Cautloa: When converting station 
protectors 011 SSM (Special Safeguarding 
Measures) and/or SSP (Special Service 
Protectloa) lines, arrangements must 
be made to have the special lines 
taken out of service before doing any 
work on the protector, since this 
work could readily cause service 
interruptions. 

14.01 Fused protectors at stations not subject to 
conditions as outlined in paragraph 3.01, 

should be converted to fuseless operation or replaced 
by the 123- or 128-type protectors. Do not convert 
fused protectors to fuseless operation where the 
station is served by open, rural, or urban wire. 
If fuseless protection is required, a 123- or 128-type 
protector must be installed as a replacement. 

Poge 54 

14.02 The 98A (MD) protector (Fig. 44) can be 
converted to fuseless operation by adding 

two 121A adapters and two 213A connectors (Fig. 
103) as follows: 

(1) Disconnect line wires. 

(2) Remove cap and protector blocks. 

(3) Insert the 121A adapters all the way into 
the protector well with the flat side against 

the ground electrode. 

(4) Check for ground at all protector terminals. 
With the protector blocks removed, the 

adapter should provide solid ground to the 
terminals. 

Note: A check for ground may be made 
using the. 1013A hand test set. With the 
TALK/MON switch of the test set in the 
TALK position, connect one cord clip to the 
ring side of the (working) line wire and, with 
the other cord clip, tap each line terminal of 
the protector. A pronounced click will be 



107A2 WIRE TERMINAL 

IOIB2 WIRE TERMINAL 

NOTE: 

IF VERTICAL GROUNDING CONDUCTOR 
IS ALUMINUM, USE BLACKBURN PAC 3 
OR FARGO GA610C CONNECTOR. 

16 IN. 
(406mm) 

155 6, SECTION 460-100-400 

AT 7796X 
CONNECTOR 
(SEE NOTE) 

I I SB PROTECTOR 

SIN. 
(203mm) 

6 IN. 
(IS2 mm) 

Fig. 102-tllSB Protectors Connected to Rural Wires• 

heard in the test set receiver when protector 
terminals are grounded. 

(5) Remove adapters from protector well and 
assemble each adapter with a No. 26 and a 

No. 27 protector block. 

(6) Install assemblies in protector well. Check 
for grounds; line terminals should not be 

grounded. 

(7) Where requirements of (4) and (6) are not 
met, discard adapters and replace with other 

adapters. If requirements cannot be met on 
the second attempt, do not try to convert the 
protector; install a 128- or 128-type protector 

instead. Do not attempt to bend or adjust the 
adapter tabs or protector block springs. 

(8) Reinstall cap. 

(9) Connect line wires using care not to reverse 
tip and ring. 

Note: The line wire may be moved to the 
station side of the protector if it is of sufficient 
length. If not, proceed to next step. 

(10) Loosen nuts on UC fuses. 

(11) Insert 213A connectors over each fuse with 
end inside fuse clips. In cases where fuses 
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have shrunk slightly, one or both connector ends 
may be placed outside of fuse clips. Some 
bowing of the connectors is not considered 
objectionable. 

(12) Tighten nuts on fuses (Fig. 104). 

121A ADAPTER 

Fig . 103-121A Adapter and 213A Connector 

NO 26 PROTECTOR BLOCK 

Fig . 104-Converted 98A (MD) Protector 

14.03 The 106C and the 1293C • (MD)• protectors 
may be converted to fuseless operation by 

•connecting the aerial or buried drop input line• 
wires directly to the station side of the protector, 
provided the line wires are of sufficient length. 
The fuses may then be removed (Fig. 105). Where 
the input line wires are too short to reach the 
station side of the protector, install two 213A 
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connectors as described in paragraph 14.02(11). 
The 106C protector is equipped with 2AlA protector 
units; therefore, adapters are not required (Fig. 
106). 

GROUND 
WIRE 

SERVICE WIRE 

Fig. 105-Alternate Method of Converting 106C 
Protector 

GROUND 
TER MINAL 

2AI A 
PROTECTOR 

BLOCK 

ASSEMBLY) 

STATION 
WIRE 

Fig . 106-Converted 106C Protector 



14.04 The 106A (MD) protector cannot be converted 
to fuseless operation because of insufficient 

current-carrying capacity. 

15. MAINTENANCE 

15.01 When making station visits, inspect the 
telephone grounding system. If the protector 

ground is not connected to the best available ground 
electrode in accordance with Table D, change the 
ground conductor. Make sure the protector 
ground, power service ground, and interior 
metallic water pipe are bonded together. 
If the protector and power are grounded 
to separate ground rods, make sure the 
ground rods are bonded together. 

15.02 Inspect the ground wire, ground clamps 
and connectors for broken or disconnected 

wires or loose connections. Replace hardware if 
defective, damaged, or badly corroded. Make sure 
the ground wire tag (Form E-3013B) is in place. 

Note: Ht is not necessary to replace No. 14 
(MD) ground wire in existing installations 
unless it is defective or used to ground more 
than one circuit.• 

15.03 Replace grounded protector units, operated 
protector blocks, open fuses, and defective 

or badly corroded protectors. Replace protector 
units or protector blocks with proper types. Do 
not use yellow or blue protector blocks. 
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•Danger: If for any reason, it is 
suspected that the protector is energized, 
DO NOT attempt to remove protector 
blocks. Verify presence or absence 
of voltage with a voltage tester. if 
energized, notify supervisor and proceed 
no further.• 

15.04 The 2BlA and 2B2A protector units are 
equivalent and either may be used in a 

123A1A or 128A1A-2 protector. The 2B1A has a 
slotted screw-type cap while the 2B2A has a 3/8-inch 
hexagonal cap which requires the 216B tool for 
removal. 

15.05 The 123BlA protector uses two 6B1A (gas 
tube) protector units in parallel with two 

2B2A (carbon) protector units. When replacing 
protector units in the 123B1A protector, be sure 
to install the 2B2A protector units in the wells 
marked "CARBON ONLY" (Fig. 3). 

15.06 The lllA (MD) protector uses 2A1A protector 
units instead of the 2B1A or 2B2A protector 

units. 

15.07 When visiting PBX or KTS locations, make 
sure the proper size ground wire connects 

the protector ground terminal to the best available 
grounding electrode (Tables B and D). A cable 
shield or sheath is not an acceptable grounding 
electrode. 
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BELL SYSTEM PRACTICES 
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SECTION 460-110-100 
Issue 5, September 1974 

SPECIAL SAFEGUARD MEASURES (SSM) 

AND 

SPECIAL SERVICE PROTECTION (SSP) 

I. GENERAL 

1.01 This section provides information on protective 
devices used on special service circuits 

requiring special safeguard measures (SSM) or 
special service protection (SSP); these devices are 
used to guard against accidental mechanical 
contact and resulting disturbance of the circuits. 

1.02 Special service circuits as discussed in this 
section are cable and wire facilities furnished 

by the telephone company to connect with customer 
owned and maintained (COAM) and telephone 
company maintained (TCM) equipment, other than 
that used to provide exchange telephone service. 

1.03 This section is reissued to: 

e Add KS-20353, List 1 guard 

• Add KS-21369 guard 

• Add KS-14539, List 10 and List 11 guard 

•Add terminal punching insulators No. 8 and 
No. 9 

• Add E clip terminal insulator 

• Add F clip terminal insulator 

• Include information on SSP for 303 connector 
terminals 

• Include information on SSP for 300 connector 
terminals having a double-wrapped special 
service circuit 

• Add KS-21168, List 1 terminal insulator 

• Add 20A circuit guard 

•Rate 12-type guards MD 

e Rate KS-14539, List 6 guard MD 

• Rate KS-16576, List 5 and List 6 designation 
plates MD 

• Include information formerly contained in 
Section 460-110-400. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

2. ORDERING GUIDE 

• Indicator, KS-6660, Fig. 3 

• Indicator, KS-16847, Fig. 3 

• Cap, Post, Binding, B, Fig. 4 

• Cap, Post, Binding, C, Fig. 4 

• Cap, Post, Binding, D, Fig. 4 

• Cap, Post, Binding, E, Fig. 4 

•Cap, Post, Binding, F, Fig. 4 

• Cap, Post, Binding, G, Fig. 4 

• Cap, Post, Binding, H, Fig. 4 

• Guard, KS-14539, List 5, Fig. 5 

• Guard, KS-14539, List 10 and List 11, Fig. 6 

•Insulator, Post, Binding, No. 1, Fig~ 7 

•Insulator, Post, Binding, No. 2, Fig. 7 

• Insulator, Post, Binding, No. 3, Fig. 7 

•Insulator, Post, Binding, No. 6, Fig. 7 

•Insulator, Punching, Terminal, No. 4, Fig. 8 

•Insulator, Punching, Terminal, No. 5, Fig. 8 
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• Insulator, Punching, Terminal, No. 7, Fig. 8 

• Insulator, Punching, Terminal, No. 8, Fig. 8 

• Insulator, Punching, Terminal, No. 9, Fig. 8 

• Insulator, Terminal, Clip B, Fig. 10 

• Insulator, Terminal, Clip C, Fig. 10 

• Insulator, Terminal, Clip D, Fig. 10 

• Insulator, Terminal, Clip E, Fig. 10 

• Insulator, Terminal, Clip F, Fig. 10 

• Insulator, Terminal, KS-21168, List 1, Fig. 11 

• Guard, KS-20353, List 1, Fig. 13 

•Form E-5190, Warning Marker, Fig. 14 

• Cap, P-16E564 Heat Coil, Fig. 16 

• Guard, KS-21369, List 1, Fig. 17 

• Tie, Cable, KS-20986, List 4 or List 3 (used 
with KS-21369, Ll guard when SSM is 
required), Fig. 17 

• Guard, Circuit, 20A, Fig. 18 

3. SPECIAL SERVICE PROTECTION (SSP) 

3.01 Special service circuits designated "SSP" 
require special protection to insure that 

plant functions do not interfere with their operations. 
These circuits are of such a nature that momentary 
shorts, opens, or accidental contact may cause 
serious reaction in customer relations. 

3.02 Binding post insulators and caps, pair indicators, 
and PBX frame guards are provided for 

field forces to place in terminals, PBX frames and 
bridging locations where special service circuits 
appear. In addition to physical protection, these 
markings and protective devices are an indication 
that approval from the Serving Service Center 
is necessary before doing any work on these 
circuits. 

Page 2 

4. SPECIAL SAFEGUARDING MEASURES (SSM) 

4.01 The same protection used for SSP is required 
for SSM; in addition, locked terminals, 

unbridged pairs, wire in conduit, and cable in lieu 
of drop wire are required. Engineering authorization 
is required to establish SSM. 

4.02 Speciai safeguarding measures (SSM) are 
primarily used on services involving National 

Security. 

5. WORK ORDERS 

5.01 The special service order and/ or the toll 
circuit layout order is noted "SSP" or "SSM" 

alongside the circuit number. In addition, Form 
E-4106 (Fig. 1) is used to notify the field forces 
where to place or remove protection when SSP or 
SSM is involved. 

.. 1111u SPECIAL SERVICE PROTECTION l·-11111 
( .. .,, 

BINDING POST INSUIJ.TORS PROTECTOR GUARD DEVICES 
TEllllMINALS Dll9TRt•UTlNG l"flllAMll9 

'f:';~AL SHERWOOD g~;.; 8 -15 - 110 91EIWICIE 4073 ORD, NO. 

~~•o 8/12 av J:.!!..... =KNO. ~ 'TRANS. v 
NO. 

COl'Yl"Oll £1.£(./)_ l'Qltl-TIONeALlo 74-2.-11.ldl.. 

!'UICI!: ANCI Olt llll- -C:IAI. 9DIYICI! ~CTiotl AT l.OC,O.TION9 UsrD). 

""" PAIR " TUMINALLOCATIOMS ~ 
21 2:2.8 F _..,D STYLES 1: -) F -'1_37 HAl/MO_l!!_/111. 

l3_ _R_ _!ll.. ..k._191?. oL l/D. /(. 

_</__ " E " " x 
4 s _/(._ 1.£ " h x 

ll_ _/(._ _Z_#> " 
,, x 

....... '-"'""" ..__,__.,. ___, -

WORK 
COMPLETED av ____ _ ---- O.K.NO. __ _ 

Fig. 1-Facsmile of Form E-4106 

5.02 Typical circuits requiring SSP and/ or SSM 
are: 

(a) Program transmission and television circuits 

(b) Telephotograph, telautograph, and facsimile 
transmission facilities 



(c) Private line signal channel or radiotelephone 
circuits 

(d) Telegraph and Teletypewriter leased line 

(e) TWX lines 

(f) Clock or ADT lines that operate on closed 
or series circuits 

(g) Remote control, signaling, metering, data 
circuits, and alarm circuits for fire, police, 

burglar, and watchman 

(h) Special facilities for defense or major disaster 

(i) Civil air defense warning network 

(j) Power company remote control circuits 

(k) Airway communication circuits 

(I) PBX battery and generator supply for 
hospitals, police and fire departments, or 

agencies who perform emergency service for 
the general public. 

6. HOW TO AVOID DIFFICULTIES! 

• Obtain authorization before working on 
a special circuit. 

•Use SSP and/or SSM when required. 

• Use 1013A or equivalent hand test set with 
capacitor in line (monitor position) when 
first going across a pair. 

• Do not short terminals when trying to locate 
a pair (Fig. 2). 

• Exercise care to avoid accidental contact 
with other lines. 

• Obtain authorization before removing any 
SSP and/or SSM. 

7. PROTECTIVE DEVICES 

7.01 Common protective devices used on special 
service circuits are shown in Fig. 3 through 

18. 
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Indicators (Fig. 3) 

7.02 Indicator KS-6660 is a red plastic ring 112 
inch in diameter. This indicator must be 

placed on wires before they are terminated. 
Indicator KS-16847 is a red cellulose-acetate spiral 
ring, 3/8 inch in diameter. The split-ring feature 
of this indicator permits placing or removing 
indicator on terminated wires. 

Binding Post Caps (Fig. 4) 

7.03 Binding post caps are neoprene caps for use 
on cable and wire terminals as protection 

against accidental contacts on special service lines 
and as a means of minimizing faceplate leakage in 
distribution cable terminals. They are available in 
red and black colors. Red caps are intended for 
use on special service lines and the black caps are 
for general use. 

7.04 Applications for these binding post caps are 
as follows. 

• The B binding post caps are for use on 
nonworking posts of N, T, and 61-type 
cable terminals. 

• The C binding post caps are for use on 
working posts of N, T, and 61-type cable 
terminals. 

• The D binding post caps are for use on 7 A 
fuses installed in lrtype fuse chambers. 

• The E binding post caps are for use on 
49-type cable terminals. 

• The F binding post caps are for use on 
terminals equipped with insulation crushing 
washers such as B buried cable terminals, 
30-2, 57B, and 59A-type (MD) connecting 
blocks. 

• The G binding post caps are for use on 
30-type connecting blocks. 

• The H binding post caps are for use on 
31-type connecting blocks. 

KS-14539, List 5 Guard (Fig. 5) 

7.05 The KS-14539, List 5 guard is a red plastic 
hood designed to cover the heat coils and 
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KS-6660 KS-16847 

Fig. 3-KS-6660 and KS-16847 Indicators 
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springs on 1177-type protectors. ~tect 
each special circuit appearing on frame. Place 
SSP on each end of jumper wire. 

KS-14539, list 10 and List 11 Guard (Fig. 6) 

7.06 The KS-14539, List 10 and List 11 guard is 
a red, flame retardant plastic wrap around 

guard with a beaded cable tie, designed to insulate, 
protect, and designate SSP and SSM circuit pairs 
on C50 and C52 protectors. The KS-14539, List 
10 is the guard only which is used when SSP is 

Fig. 4-Binding Post Caps 

Fig. 5-KS-14539, List 5 Guard 

KS-14539, 
LIST 10 

Fig. 6-KS-14539, List 10 and list 11 Guard 

required; the KS-14539, List 11 is the guard and 
cable tie which is used when SSM is required. 

7.07 The KS-14539, List 10 guard is used in 
place of two KS-14539, List 6 guards (MD) 

and four terminal punching insulators to designate 
and insulate a circuit pair on the C50-type protector. 
The physical design of the List 10 allows a dislodged 
heat coil to fall to the floor level, preventing an 
accumulation of dislodged heat coils and possible 
short circuit. 

7.08 The KS-14539, List 10 and List 11 guard is 
installed as shown in Fig. 32. When SSM 

is required, the List 11 is installed by threading 
the beaded cable tie through the keyhole slot on 
one end of the guard, around the fanning strip, 
and through the keyhole slot on the opposite end. 
The tie is then drawn tight, locked in place and 
cut, leaving the end of the cable tie approximately 
one inch long. 
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Binding Post lnsulotors (Fig. 7) 

7.09 Binding post insulators are open-ended, red, 
flame retardant plastic insulators for use on 

binding posts to prevent accidental contact. These 
insulators are designated No. 1, 2, 3, and 6. 

Fig. 7-Binding Post Insulators 

7. 10 Applications for these binding post insulators 
are as follows . 

• No. 1 insulators are for use on binding posts 
having 3/ 8-inch hexagonal nuts, and on 7T 
fuses . 

• No. 2 insulators are for use on binding posts 
having 7 / 16-inch hexagonal nuts, and on 7 A 
fuses . 

• No. 3 insulators fit the screw binding posts 
of BD , BE, BF, BG, EH, and BJ cable 
terminals. 

• No. 6 insulators are for use on terminations 
of the alarm and contactor circuits in T 
pressure contactor terminals and 3-pair 
gas-tight terminals. 

Terminal Punching Insulators (Fig. 8) 

7.11 Terminal punching insulators are open-ended, 
red, flame retardant plastic insulators for 

use on 300 connector tenninals and tenninal punchings 
to prevent accidental contacts. These insulators 
are designated No. 4, 5, 7, 8, and 9. 

7.12 Applications for these terminal punching 
insulators are as follows . 

• No. 4 and No. 5 insulators are 112 inch 
and 5/8 inch, respectively, in length and are 
used on 300 connector terminals and terminal 
strips. 

Poge 6 

NO. 4 NO. 5 NO. 7 

NO. 8 NO. 9 

Fig. 8-Terminal Punching Insulators 

• No. 7 insulators are 3/4 inch in length, and 
are used on cable conductor terminating lugs 
of the C- and E-type protector mountings. 

• No. 8 and No. 9 insulators are 1/ 2 inch 
and 5/8 inch, respectively, in length and are 
used on terminal strips where te rminal 
spacing and wire build-up create a space 
problem. 

B Coil Spring Insulator, MD (Fig. 9) 

7.13 The B coil spring insulator is a fiber insulator 
designed for use on 70-type (MD) connecting 

block. When installed, one B insulator will protect 
two coil springs, tip and ring, that are mounted 
on the face or station side of block. It has a red 
enamel finish. 

Fig. 9-B Coil Spring lnsulotor (MD) 

Clip Terminol Insulators (Fig. 10) 

7.14 Clip terminal insulators are red plastic 
insulators designed to protect terminals on 
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C CLIP D CLIP E CLIP 

F CLIP 

Fig. 10-Clip Terminal Insulators 

66-type, 78-type, 5Al-type, and 88-type connecting 
blocks. 

1. 15 Applications for the clip terminal insulators 
are as follows. 

• The B clip terminal insulator is approximately 
two inches long and is designed to protect 
one row of terminals on 66-type connecting 
blocks or may be cut to fit the desired 
number of terminals . 

• The C clip terminal insulator is approximately 
112 inch long with closed ends and is designed 
to protect two terminals on 66G-type and 
78A-type connecting blocks. 

• The D clip terminal insulator is approximately 
7 /8 inch long with closed ends and is designed 
to protect two terminals on 66H-type and 
78B-type connecting blocks. 

• The E clip terminal insulator is designed to 
protect a single terminal on 5Al or 66-type 
connecting blocks. 

• The F clip terminal insulator is designed to 
protect two terminals on an 88-type connecting 
block. 

KS-21168, List l Terminal Insulator ( Fig. 11) 

1. 16 The KS-21168, List 1 terminal insulator is a 
dual, open-ended, red, flame retardant plastic 

insulator used to insulate, protect, and designate 
special service pairs on 303-type connector terminals. 
The insulator may be expanded or compressed to 
fit snugly over the wire wrap terminal lugs; 

Fig. l l -KS-21168, List 1 Terminal Insulator 

longitudinal slots provide clearance for bridged 
pairs. These insulators are recommended for use 
on 303-type connector terminals instead of No. 5 
terminal punching insulators because of ease of 
handling, positive engagement, and one KS-21168, 
Ll insulator serves the function of two No . 5 
insulators. 

12-Type Guard, MD (Fig. 12) 

7. 17 The 12-type guards are designed to protect 
special service lines appearing on frames 

that are equipped with 444A test jacks. The 12B 
guard (Fig. 12) is the same as the 12A guard, 
except that it is equipped with a locking screw 
for maximum security. The 12-type guards have 
metal frames and brown phenolic fiber sides. They 
are replaced by the KS-20353, List 1 guard. 

KS-20353, List 1 Guard (Fig. l 3) 

7. 18 The KS-20353, List 1 guard is a red plastic 
guard for use in protecting pair positions 

of the 444 jack on distributing frames against 
accidental contact. It consists of a cavity on one 
side and a rectangular hole through the other. 
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Fig. 12- 128 Guard (MD) 

Fig. 13--KS-20353, List 1 Guard 

Warning Marker, Farm E-5190 (Fig. 14) 

7.19 The warning marker Form E·5190 is a red, 
waterproof plastic cloth with a pressure 

sensitive backing. The tapes are 1/ 4 inch wide by 
1-1/2 inches Jong and are supplied on a dispenser 
card with 36 tapes to a card. It is designed for 
ident ification of special lines joined by B wire 
connectors. 

KS-16576 Designation Plates, MD (Fig. 15) 

7.20 The KS-16576, List 5 designation plate is a 
r ed plastic hood designed to cover the 

wire-wrap terminals of one pair on the jumper wire 
side of 300-type connectors. 

7.21 The KS-16576, List 6 designation plate is a 
red plastic hood designed to cover the test 

terminals of one pair on the cable side of 300-type 
connectors. 

7.22 The KS-16576, List 5 and List 6 designation 
plates are replaced by the KS-21369, List 1 

guard. 
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Fig. 14-Warning Marker Farm E-5190 

P-16E564 Heat Cail Cap (Fig. 16) 

7.23 The P-16E564 heat coil cap is a red plastic 
cap used in conjunction with the KS-21369, 

List 1 guard to provide SSM and SSP on 300-type 
connectors. These caps are used with the protector 



Fig. 15-KS-1 6576 Designation Plates (MD) 

Fig. 1~P-16E564 Heat Coil Cap 

units to indicate a special line and to prevent 
accidental opening of the line. 

KS-21369, list 1 Guard and KS-20986 Cable Tie 
(Fig. 17) 

7.24 The KS-21369, List 1 guard is a red, flame 
retardant plastic wrap around guard designed 

to insulate, protect, and designate SSP and SSM 
circuit pairs on the 300-type connectors. The 
KS-21 369, List 1 guard is us ed when SSP is 
required; when SSM is required, a KS-20986 cable 
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KS-20986 
CABLE T IE 

Fig. 17-KS-21369, List 1 Guard and KS-20986 Cable 
Tie 

tie is used to secure the guard to the fanning strip 
on the 300-type connector. The KS-21369, List 1 
guard replaces the KS-16576, List 5 and List 6 
designation plates which are rated MD. 

7.25 The KS-21369, List 1 guard is installed as 
shown in Fig. 36. The hook on the end of 

the left arm is attached to the rear of the left 
edge of the 300-type connector, covering the test 
points of the special circuit with the cap on the 
left arm. The guard is then wrapped around the 
front of the panel, over both protector units, and 
the right arm is snapped into place on the ribs of 
the right edge of the connector, thereby enclosing 
the wire-wrap terminals. 

7.26 When SSM is required, the KS-21369, List 
1 guard can be secured to the fanning strip 

of the 300-type connector by threading a KS-20986 
self-locking, nonreleasing cable tie through the hole 
in the end of the right arm of the guard and 
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through the fanning strip slot. The KS-20986, List 
4 can be used on the latest design of the 300-type 
connector, which is equipped with a fanning strip 
as an integral part of the connector. For the 
older version of the 300-type connector which 
requires a locally provided fanning strip added to 
the vertical, a longer cable tie, such as the KS-20986, 
List 3, is required. 

20A Circuit Guard (Fig. 18) 

7.27 The 20A circuit guard is a cross-shaped 
metal strip which is used to prevent accidental 

removal of protector units from 302- and 303-type 
connectors associated with circuits requiring SSM 
Installation of the guard with a 4A protector is 
shown in Fig. 38. The guard is designed with 
three holes, spaced for use with 3A, 4A, and 5A 
protectors . After determining the proper hole, 
the excess material, if any, is removed by snipping 
at the notched edges provided adjacent to the hole. 
The guard ts then attached to the connector with 
the factory-provided self-tapping screw, which is 
inserted into the existing hole located between 
two contact holes on the connector panel. After 
the guard is attached to the connector, it is bent 
to a 90 degree angle, the protector is inserted, 
covering the screw head, and the three tabs on 
the locking end of the guard are bent around the 
edges of the "T" shaped pull handle of the protector, 
locking it in the inserted position. 

.. r 
FACTORY-PROVIDED I 
SELF-TAPPING SCREW/ 

Fig. 18-20A Circuit Guard 

8. INSTALLING AND REMOVING SSP ( Fig. 19-39) 

8.01 Special service protection may be installed 
or removed upon receipt of Form E-4106 

(Fig. 1). It is essential that special service lines 
be protected at all times . Remembe~SSP is 
required at both ends of cross-connecting wires. 
Install SSP on binding post caps, terminals, etc, 
as follows. 
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(1) Select wire pairs to be protected. 

(2) Make sure terminals and surface areas are 
clean and free from foreign materials before 

installing protective device. 

(3) Prior to terminating special service lines, 
slip the KS-6660 indicator over wire ends 

to be identified. The split-ring feature of the 
KS-16847 indicator permits placing or removing 
indicator on terminated wires. 

(4) Place caps, terminal insulators, guards, etc, 
over terminal(s) to be protected by dressing 

wires thru slot of protective devices (if provided). 
Push on device until properly seated against 
the faceplate of the protected area. 

Fig. 19-lnstalling Binding Post Caps 



Fig. 20-lnstalled Binding Post Caps with KS-6660 
Indicator 

Fig. 21-lnstalled Binding Post Caps and Indicator 
At N-Type Cable Terminals 

155 5, SECTION 460-110-100 

42A 

Fig. 22-Typical SSP Used With 42A or 44A Conneding 
Blocks 
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B CLIP C CLIP 

D CLI P E CLIP 

£._CLIP 

Fig. 23-Clip Terminal Insulators Installed an Connecting Blacks 
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Fig. 24-B Coil Spring Insulators (MD) Installed on 
70-Type Connecting Block (MD) 

Fig. 25--D Binding Post Caps and Indicators Installed 
in L-Type Fuse Chamber 
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Fig. 26-E Binding Post Caps and Indicators Installed 
on 49A Cable Terminals 

Fig. 27-KS-16847 Indicator Used With Station Protector 

p,. .... t~ 



SECTION 460-110-100 

Fig. 28-Binding Post Insulators Installed at BO-Type 
Cable Terminals 

Fig. 29-Typical SSP at 30-Type Connecting Black 
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Fig. 30-Typical Installation Using Two Sizes of 
Punching Insulators on Same Connecting 
Block 

Fig. 31-KS-14539, List 5 Guord Installed on 1177 
Protector 
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Fig. 32-KS-14539, l ist 11 Guard Installed an C50-Type Pratector 

Fig. 33--SSP on Frame Equipped With 444A Test Jacks on 401 Connector 
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Fig. 34--Warning Marker Form E-5190 Installed on 
8 Wire Marker 
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LIST 5 

LIST 6 CAPS 

Fig . 35-lnstalled KS-16576, list 5 and list 6 
Designation Plates (MD) and P-16E564 
Heat Coil Caps 
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LEFT SIDE 

RIGHT ~IDE 

Fig. 36-KS-21369, List 1 Guard Installed With and Withaut SSM 
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Fig. 37-SSP on 300-Type Connector Using KS-21168, List 1 Terminal Punching Insulator 
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STEP I STEP 2 

Fig. 38-lnstalling 20A Circuit Guard 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 460-300-103 
Issue 1, April 1980 

INSULATING GLOVES 

LEATHER PROTECTORS, FABRIC LINERS, AND GLOVE BAG 

1. GENERAL 

1.001 This addendum supplements Section 
460-300-103, Issue 3. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to add: 

• Information to paragraph 7.04 on inspection 
of rubber insulating gloves 

• Information on inner ply color of insulating 
gloves. 

2. CHANGES TO SECTION 

2.001 On Page 2, revise paragraph 3.04 as follows: 

3.04 The E insulating gloves are made of two 
plies of rubber: the outer ply black and 

the inner ply either red or yellow, to aid in 
determining the physical condition of the glove. 
Leather protector gloves must be worn over these 
gloves when in use. They are intended for use 
by outside plant forces. 

2.002 On Page 2, revise paragraph 3.05 as follows: 

3.05 The F insulating gloves are made of two 
plies of rubber, the inner ply either red or 

yellow and the outer ply black, as an aid in visual 
inspection. They are of such thickness as not to 
require protector gloves when used in central 
offices. However, when used in the outside plant, 
the proper size D leather protector gloves must 
be used. The F insulating gloves are marked as 
shown in Table C. 

2.003 On Page 6, revise paragraph 7.04 as follows 
but retain subparagraphs (1) through (3): 

(4) Inspect the gloves over the entire surface 
(inside and out). Roll the rubber gently 

between the hands to expose defects, embedded 
foreign matter, and solvent or oil damage. 

(5) The air test should be performed last (see 
paragraphs 8.01 and 8.02). 

2.004 On Page 6, revise paragraph 7.05 as follows: 

7.05 When performing the previous tests with 
the two-color D, E, and F insulating gloves, 

the appearance of red or yellow ply showing through 
the black means the glove is defective and not 
safe to use. It shall be disposed of in accordance 
with local instructions. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
1 Page 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-103 
Issue 3, July 1979 

INSULATING GLOVES 

LEATHER PROTECTORS, FABRIC LINERS, AND GLOVE BAG 

1. GENERAL 

2. PRECAUTIONS 

CONTENTS PAGE • Rate the B and C leather protector gloves 
MD. 

1.03 •The appropriate size D leather protector 
glove is to be worn over the F insulating 

glove at all times to avoid abrasion of the rubber 
3. INSULATING GLOVES 2 except when used in central offices. Leather 

protectors are not required for central office use 
4. LEATHER PROTECTOR GLOVES 3 and are always required for outside plant use .• 

A reference between the insulating glove size and 
5. C FABRIC LINER GLOVES 3 the compatible sizes of leather protectors and fabric 

liner gloves is shown in Table A. 
6. B GLOVE BAG 4 

7. INSPECTION OF INSULATING GLOVES 5 

8. AIR TEST OF INSULATING GLOVES 6 

9. CLEANING OF INSULATING GLOVES 8 

10. STORAGE 9 

11. DISPOSITION OF INSULATING GLOVES 
REQUIRING ELECTRICAL TEST • • • . 10 

12. DISPOSITION OF DEFECTIVE INSULATING 
GLOVES ...•••••. 11 

1. GENERAL 

1.01 This section covers the description, care, 
and maintenance of insulating gloves provided 

for the protection of employees against electric 
shock, and the precautions to be followed in their 
use. Information on leather protector gloves, fabric 
liner gloves, and B glove bag is also included. 

1.02 This section is reissued to: 

• Add information on the F insulating glove 

• Add information on the D leather protector 
glove 

2. PRECAUTIONS 

2.01 Except in emergencies, such as to prevent 
serious injury or loss of life, employees shall 

not handle electric, power wires, or associated 
switches, and shall arrange to have the necessary 
work required on these circuits performed by the 
electric company. Similarly, employees shall not 
handle telephone wires that are known or suspected 
to be energized until the contact conditions have 
been cleared by the electric company. Employees 
wearing insulating gloves must avoid body contact 
with wires, poles, vehicles, and any other objects 
which might be energized. 

2.02 Employees must be familiar with the 
precautions to be followed in rescuing an 

employee from a power contact (wearing insulating 
gloves) as described in Sections 010-100-012 and 
010-100-013. 

2.03 Insulating gloves are inspected and subjected 
to an electrical test to insure their insulating 

value when purchased from the manufacturer and 
periodically thereafter under the company's established 
routine. Employees and storekeepers shall 
see that insulating gloves are returned 
for periodic electrical tests in accordance 
with local routine. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 460-300-103 

TABLE A 

COMPATIBLE SIZES FOR INSULATING 
GLOVE-LEATHER PROTECTOR-FAB,RIC LINER 

INSULATING GLOVE LEATHER PROTECTOR* 

TYPE SIZE B-TYPE (MD) 

EorF 8 -
B, C, D, E, or F 9-1/2 ' 11 

B, c, o; E, or F 10 11 

B, C, D, E, or,F 11 12 

B, C, D, E, or F 12 12 

* Does not apply to D insulating gloves. 

•The "F" insulating gloves provide 
outside plant forces protection from 
power contact from 8.7 kv phase to 
ground, 14.4 kv phase to phase up to 
20.0 kv phase to ground , and 
34.6 kv phase to phase. Below 
8. 7 kv phase to ground "E" 
insulating gloves are adequate. 
The "D" insulating gloves are not 
to be used by outside plant 
forces.• 

2.04 Insulating gloves shall be inspected and 
tested in accordance with Parts 7 and 8 of 

this section. 

2.05 Insulating gloves shall never be worn inside 
'out as this stresses the curved portions of 

the gloves. Attack by ozone is· more pronounced 
at points where rubber is stressed. 

3. INSULATING GLOVES 

3.01 All insulating gloves are •the straight cuff• 
type. Sizes 9-1/2, 10, 11, and 12 are •in 

us~ in types B, C, D, E, and F. A smaller glove, 
size 8, is now available in types D, E, and F~ The 
size is equal to the approximate number of inches 
around the glove measured as shown in Fig; 1. 
The length of each glove, measured from the tip 
of the second finger to the outer edge of the 
gauntlet, is approximately 14 inches (Fig. 1). 

3.02 The B and C insulating gloves have been 
superseded by the E insulating gloves. 
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FABRIC 
C-TVPE (MD) D-TYPE LINER 

8 8 6 

9·1/2 9·1/2 7 

10 10 7 

11 11 8 

12 12 8 

Protector gloves are required to be worn over these 
gloves for mechanical protection. The C insulating 
gloves, while not as thick as the B insulating gloves, 
still are consistent with the desired dielectric 
strength and permit maximum flexibility. 

3.03 •The D insulating gloves have been superseded 
by the F insulating gloves.• The D insulating 

gloves are of sufficient thickness to eliminate the 
need for protector gloves ~hen used in central 
offices• . They are intended for central office use 
•only and should not be used in the outside plant• 

3.04 The E insulating gloves are made of two 
plies of rubber, the outer ply black and the 

inner ply red, to aid in determining the physical 
condition of the glove. Leather protector gloves 
must always be worn over these gloves when in 
use. They are intended for use by outside plant 
forces. •The E insulating gloves are marked as 
shown in Table B.• 

3.05 •The F insulating gloves are made of two 
plies of rubber, the inner ply red and the 

outer ply black, as an aid in visual inspection. 
They are of such thickness as not to require 
protector gloves when used in central offices. 
However, when used in the outside plant, the 
proper size D leather protector gloves must be 
used. The F insulating gloves are marked as 
shown in Table C .• 



DISTANCE 
IN INCHES 
IS SIZE 

14 IN 
APPROX. 

Fig. 1-E Insulating Glove 

4. LEATHER PROTECTOR GLOVES 

4.01 The B (MD) or C (MD) leather protector 
gloves (Fig. 2) shall always be worn over 

B, C, or E insulating gloves to prevent mechanical 
damage to the insulating gloves. •The D leather 
protector gloves must be used with F insulating 
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gloves and may be used with the E.. Leather 
protector gloves do not provide protection from 
electrical shock by themselves and shall never be 
worn except over insulating gloves. They shall 
neither be worn as a substitute for work gloves. 

4.02 The B (MD) leather protector gloves are •in 
use• in two sizes for use with B, C, or E 

insulating gloves (see Table A). 

4.03 The C (MD) leather protector gloves are 
flexible and less bulky than the B (MD) type 

and are •in use• in five sizes for use over B, C, 
or E insulating gloves (see Table A). 

4.04 •The D leather protector gloves, which 
replace the B and C protector gloves, feature 

an elastic shirring in place of the strap and buckle 
and shorter but wider fingers to facilitate fitting 
over the larger F insulating gloves. Five sizes are 
available for use over the E and F insulating gloves 
(see Table A) .• 

4.05 Leather protector gloves shall be given 
reasonable care in their use. Oil, grease, 

paint, etc, on the palm and finger surfaces of the 
gloves will impair their usefulness for work 
operations. Such foreign matter should be 
immediately wiped off the gloves with a soft, dry 
cloth. 

4.06 Inspect leather protector gloves before and 
after using them. Remove all foreign particles 

embedded in the surface, especially splinters of 
wood or metal, since they could damage the insulating 
gloves. 

4.07 After visually inspecting the leather protector 
gloves, check the inner portion of the glove 

for sharp or foreign objects. 

5. C FABRIC LINER GLOVES 

5.01 The C fabric liner gloves (Fig. 3) are 
form-fitting gloves made of knit cotton cloth 

Page 3 
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E INSULATING GLOVES 

MARKING TYPE OF MARKING LOCATION 

Manufactuer,s name White color label Backhand side near 
ANSIJ6.6/ASTM 0120 rolled edge 
Type 1, Class I (Size) 

Bell System ':En Hot die stamp or 
(Date of Manufacture) indelible ink 

WECo Return for Test Indelible ink Backhand side above 
(Month-Year) white label on gaunt-

let surface 

"Use Protector" Indelible ink Palm side near rolled 
edge on gauntlet 
surface 

• TABLE C. 

F INSULATING GLOVES 

MARKING TYPE OF MARKING LOCATION 

Manufacturer's name Yellow color label Backhand side near 
ANSI J6.6/ASTM 0120 rolled edge 
Type 1, Class II(Size) 

Bell System "E" Hot die stamp or 
(Date of Manufacture) indelible ink 

WECo Return for Test Indelible ink Backhand side above 
(Month-Year) yellow label on 

gauntlet surface 

"Use Protector" Indelible ink Palm side near rolled 

and equipped with 3-inch wide rubberized fabric 
gauntlets. 

5.02 The C fabric liner gloves are available in 
five sizes for use inside B, C, D, E, and 

F insulating gloves (see Table A). 

5.03 The C fabric liner gloves may be worn inside 
all types of insulating gloves for warmth in 

cold weather and for absorbing perspiration in 
warm weather. 
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edge on gauntlet 
surface 

6. B GLOVE BAG 

6.01 The B glove bag (Fig. 4) is provided for 
carrying and storing insulating gloves and 

associated leather protector and fabric liner gloves. 

6.02 The bag is made of cotton duck with a liner 
of polyethylene. A web strap, terminated 

in a snap hook and a D ring is provided for 
suspending the bag from the body belt. 



13 IN, 
APPROX, 

4-112 IN, 
APPROX, 

Fig. 2-Leather Protector Glove 

Fig. 3-Fabric Liner Glove 
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Fig. 4-B Glove Bag 

6.03 Dead air space is provided within the bag 
by the polyethylene liner and by the use of 

a zipper instead of a flap closure. The bag should 
be tightly zippered when gloves are stored in it 
to minimize ozone deterioration of the insulating 
glove. 

7. INSPECTION OF INSULATING GLOVES 

7.01 Employees shall at all times assume the 
responsibility for determining that their 

Page 5 
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insulating gloves are in good condition. The 
appearance of the gloves .should indicate neither 
deterioration from an electrical or a mechanical 
standpoint. Employees shall verify that they are 
being used within the specified electrical test period 
as indicated by the "Return for Test" date stamped 
on the back side of the gauntlet. 

7.02 Employees shal! inspect the insulating gloves 
in accordance with Parts 7 and 8 as follows: 

(a) At the time the gloves are issued 

(b) Each time before using them 

(c) Each time after using them 

(d) A minimum of once each month. 

7.03 The supervisor shall inspect the insulating 
gloves periodically and shall see that all 

instructions are followed. •The frequency of this 
inspection shall be at intervals of not more than 
six months.• 

7.04 A visual inspection of insulating gloves shall 
be made to determine their condition. If 

any one of the following conditions is found to 
exist or if the condition of the gloves is such that 
there is any doubt as to their safety, they shall 
be exchanged at once for a pair in good condition 
in accordance with the locally established routine. 
Inspections should include the following in the 
sequence indicated: 

(1) Visually check return date for testing. 

(2) •Pull the fingers to stretch the rubber in 
each finger crotch. Look for evidence of 

red color showing through the black on D, E, 
and F gloves and for evidence of cracks in the 
B and C gloves.• Look for signs of abrasions 
or deterioration on the palm or back of the 
glove. 

(3) Squeeze the fingers of the glove together 
and let go, live rubber will return to normal 

position. If there is a sign of stickiness, check 
glove for deterioration and, if in doubt, exchange 
gloves. 

(4) The air test should be performed last. (See 
paragraphs 8.01 and 8.02.) 
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7.05 When performing the above tests with the 
two-color D, E, and F insulating gloves, 

the appearance of red showing through the black 
means that the glove is defective and not safe to 
use. It shall be discarded in accordance with local 
routine. 

8. AIR TEST OF INSULATING GLOVES 

8.01 The air test (Fig. 5) shall be made on 
insulating gloves only when the conditions 

listed under paragraph 7.04 are satisfactory, Make 
this test as follows: 

(1) Hold the glove at each side of the edge of 
the gauntlet. Slightly stretching the gauntlet 

will provide a slight air seat 

(2) Revolve it about the edge of the gauntlet 
as an axis, thus rolling it toward the palm 

and confining the air in the palm and fingers. 

(3) Hold the rolled-up gauntlet in . one hand. 

(4) At head level, squeeze the palm of the glove 
with the other hand to put the confined air 

under pressure. 

8.02 An alternate method (Fig. 6) to air test the 
insulating gloves can be performed in the 

following manner: 

(1) Hold the glove at each end of the ga1mtlet, 
allowing the gauntlet end to attain maximum 

opening. 

(2) Bring the edges of the gauntlet together 
and, by using the fingers, roll up the gauntlet 

toward the palm of the glove 1-112 turns. 

(3) Fold the rolled gauntlet ends together and 
hold with one hand. 

(4) At head level, squeeze the confined air with 
the other hand. (See Step 4, Fig. 5.) 

Note: Because of the rigidity in the D •and 
F• insulating gloves, the glove should be 
placed on a clean surface (desk or table) and 
rolled up to trap the air as described in 
paragraph 8.02(2) and (3). 

8.03 Any puncture would be readily detected by 
feeling the escaping air against the face or 
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STEP I 

STEP 3 STEP 4 

Fig. 5-Air Test Operations 1-2-3-4 
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STEP 2 STEP 3 

Fig. 6-Alternate Air Test 

by sound when the glove is air tested at head 
level. 

8.04 If a puncture is found or if the condition 
of the gloves is such that there is any doubt 

as to their safe use, they shall be exchanged at 
once for a pair in good condition in accordance with 
local routine. 

9. CLEANING OF INSUlATING GLOVES 

9.01 Insulating gloves shall be cleaned when they 
become wet from perspiration or when the 

gloves are subjected to contact with dirt, mud, 
paint, creosote, or other foreign matter. Perspiration, 
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mud, dirt, and other foreign matter that does not 
adhere firmly to the glove shall be removed with 
clear water. Paint and creosote shall be removed 
as soon as practical, as some oils, if allowed to 
remain on the glove, will have an injurious effect 
on the glove. 

9.02 The following method has been found 
satisfactory for removing paint or creosote 

from the glove: 

(1) Wipe off gloves with a dry cloth to remove 
as much wet paint or creosote as practical. 



(2) Clean the entire glove thoroughly with a 
cloth moistened with KS-14356 cleaner (dry 

cleaning fluid), KS-7860 petroleum spirits, or 
KS-19578Ll cleaner (tricloroethane). Do not use 
an excessive amount of the cleaning fluid and 
do not wipe over "Return for Test" date. 

Danger: This cleaning shall be done 
in a well-ventilated location, as these 
materials are either flammable or 
their vapors constitute a health hazard. 
As soon as each glove has been 
cleaned, it should be wiped thoroughly 
dry with a dry, clean cloth. Do not 
use gasoline. 

Gasoline has a very low flash point and its use 
presents a much more serious fire hazard than 
does the use of the cleaning fluid or petroleum 
spirits which have a much higher flash point. 
KS-19578Ll cleaner is nonexplosive. 

9.03 After insulating gloves are used, they should 
be thoroughly dried so the moisture from 

the hands will not become entrapped and cause 
the glove to deteriorate. Each time after use, 
gloves should be turned inside out and placed flat 
to dry. After the gloves have been dried, they 
shall be turned right side out and placed in the 
containers ready for use. 

•caution: It is especially important 
to keep gloves out of direct sunlight 
and ultraviolet light sources and away 
from electrical discharges while turned 
inside out. Insulating gloves, turned 
inside out and exposed to such elements, 
are extremely susceptible to ozone 
and ultraviolet light degradations.• 

10. STORAGE 

10.01 The quality and physical condition of 
insulating gloves will be maintained if they 

are properly stored. Folds, kinks, and creases 
can develop a weakness in the rubber and decrease 
the life expectancy of the insulating gloves. 

10.02 Fabric liner gloves and leather protector 
gloves, where required, shall be stored with 

the insulating gloves so that they are available 
for use. Each of these gloves shall be dry before 
being stored. 
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10.03 Fabric liner gloves and leather protector 
gloves shall be separated from the insulating 

gloves before being stored. 

10.04 Store the insulating gloves vertically in 
the B glove bag with the gauntlets down 

and between the fabric liner gloves and the leather 
protector gloves. 

1 O.OS The storage method is as follows: stack a 
protective glove palm down, then an 

insulating glove palm up, the fabric liners and the 
other insulating glove palm down, and the last 
protective glove palm up. 

Note: This method is used as an extra 
precaution to prevent damage to the insulating 
gloves from possible splinters or creosote that 
may be on the leather protector gloves. In 
addition, the sandwiching of the insulating 
gloves between the protector gloves will give 
added protection in the event a sharp object 
may press against the storage bag. •Protector 
gloves do not apply to D and F insulating 
gloves when they are used in central offices.• 

10.06 Grasp all gloves together at the cuff in 
one hand and slide the hand holding the 

cuffs into the bag (Fig. 7). Insulating gloves must 
be stored with the fingers up to prevent them from 
collapsing or putting undue stress on the finger 
area (Fig. 8). When closing the zipper, keep one 
finger inside, guiding the zipper, to ensure that 
the insulating gloves are not pinched. 

fig. 7-Stacking Gloves 
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Fig. 8-Placing in Storage Bag 

10.07 Insulating gloves deteriorate even when not 
in use. This deterioration is caused by 

ozone in the atmosphere reacting with the glove 
material to produce fine surface cracks. Ozone 
deterioration will be materially reduced if the gloves 
are stored as outlined in paragraphs 10.05 and 10.06 
without bends or folds and protected from light, 
edged tools, and from pressure due to heavy 
objects. Do not store insulating gloves in unventilated 
rooms containing ozone producing apparatus or 
equipment such as commutator-type electric motors 
and generators. Never place insulating gloves near 
steam pipes, radiators, or in places where they 
will be subject to heat, as heat will impair the 
strength of the glove material. For maximum 
protection of the gloves, one of the following 
methods of storage shall be employed: 

(1) On motor vehicles, insulating gloves and 
associated leather protector and fabric liner 

gloves shall be kept in the glove bag, tightly 
zippered and stored in locations suitable for that 
purpose. They are not to be exposed to edged 
tools or pressure from weighted objects. 

(2) With tool bags, insulating gloves and associated 
leather protector and fabric liner gloves shall 

be kept tightly zippered in the glove bag, which 
should be attached to the tool bag. 

Note: Care should be taken to attach the 
glove bag so it will be flat against that side 
of the tool bag which is away from the body 
when the tool bag is carried. 

(3) When kept in cable splicing trailers, insulating 
gloves and associated leather protector and 
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fabric liner gloves shall be kept in the glove 
bag, tightly zippered and stored to avoid contact 
with edged tools and pressure from heavy objects. 

(4) When the insulating gloves and associated 
leather protector and fabric liner gloves are 

being carried for use intermittently they shall 
be kept tightly zippered in the glove bag, attached 
to the body belt. 

(5) If they are stored in lockers, desks, or 
offices, insulating gloves shall be kept in 

the chipboard container in which they are supplied 
by the manufacturer, or in which they are 
returned from the routine electrical test. This 
container affords reasonable protection against 
ozone deterioration because of restricted air 
circulation and the fact that a reaction between 
ozone and cellulose decomposes the former into 
a less active oxygen. 

(6) •When kept in central offices, the insulating 
gloves and fabric liners shall be kept in the 

glove bag tightly zipped and hung on a frame 
in a convenient, obvious, and easily accessible 
location. Keep away from sources of extreme 
heat, ozone generation, and physical abuse.• 

11. DISPOSITION OF INSULATING GLOVES REQUIRING 
ELECTRICAL TEST 

11.01 Storekeepers are responsible for insulating 
gloves in the storerooms and employees are 

responsible for insulating gloves which they have 
in the field. The dates of "Return for Tests" are 
stamped upon the backs of the gloves and in the 
space on the boxes provided for that purpose. 

11.02 Employees shall see that gloves in the 
field are returned to the storeroom or 

office prior to the "Return for Test" date. 
Replacement gloves shall be available before returning 
the gloves to be tested. 

•Note: The "do not" information, after the 
date that appears on the glove carton, is 
intended for Western Electric distribution 
only and does not apply to the Bell System 
Operating Companies.• 

11.03 Storekeepers shall see that all gloves in 
their possession are returned for inspection 

on the dates indicated to the Western Electric 
Branch House or other authorized inspection agency. 



If, however, gloves are held beyond this date, they 
shall not be used or issued until retested. 

11.04 All insulating gloves, before being returned 
to the Western Electric Company or other 

authorized agent, shall be given a careful inspection 
in accordance with Part 7 and a careful test in 
accordance with Part 8. Gloves with obvious defects 
shall be junked in accordance with Part 12. 
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12. DISPOSITION OF DEFECTIVE INSULATING GLOVES 

12.01 Gloves with obvious defects should have 
the front cut open from the fingers to the 

top of the gauntlet and should be disposed of as 
junk in accordance with the locally established 
routine. 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

REFERENCE 

LADDERS 

SECTION 460-300-108 
Issue 2, April 1980 

SAFETY PRECAUTIONS, DESCRIPTION, TRANSPORTING, AND USE 

1. 

2. 

3. 

4. 

5. 

6. 

CONTENTS 

GENERAL 

SAFETY PRECAUTIONS 

A. Locating 

B. Defective Ladders 

c. Handling 

D. Securing Ladder 

PAGE 1. GENERAL 

1.01 This section describes the extension ladders 
and standard attachments used in the Bell 

System and specifies methods for using the ladders 
2 and attachments safely. 

2 1.02 This section is reissued to: 

2 • Add information on the combination foot 

2 • Add information on the double pulley option 

2 • Add information on the B ladder pad 

E. Precautions While Using Ladders 3 

DESCRIPTION 

TRANSPORTING 

A. Transporting on Vehicles 

B. Transporting by Hand 

USE 

A. Selecting Footing 

B. Supporting Upper End 

c. Raising and Lowering 
Method) 

D. Raising and Lowering 
28 Feet) 

OPTIONS AND ACCESSORIES 

(One-Person 

(Ladders Over 

• Add information on the ladder wedge 
3 

3 • Add information on the E ladder support 

3 
• Revise information on vehicle mounting 

4 

4 • Revise information on carrying ladder 

4 
• Revise text, illustrations, and format to 

4 agree with Section 081-740-105. 

6 Since this is a general revision, arrows ordinarily 
used to indicate changes have been omitted. 

6 
1.03 For detailed descriptive and ordering 

6 information, refer to Section 081-740-105. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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2. SAFETY PRECAUTIONS 

A. Locating 

2.01 Where possible, locate ladders on strand 
from the field side of the cable to avoid 

vehicular traffic. 

2.02 if the iadder must be piaced on the strand 
from the street side of the cable, the company 

vehicle shall be parked in gear with the brakes set 
and wheels chocked to provide maximum protection 
for the ladder without obstructing traffic. In 
addition, warning signs, flags, traffic cones, or 
flashing signals shall be placed to divert traffic as 
discussed in Section 620-135-010. 

2.03 Avoid placing a ladder in front of a doorway, 
especially where the door opens toward the 

ladder. If this is unavoidable, place barricades 
and block door open, or lock the door closed. 

2.04 Avoid placing a ladder near passageways, 
moving machinery, or where pedestrians or 

any type of vehicles may strike or displace it. If 
this is unavoidable, place warning devices or 
barricades at these locations. 

2.05 Do not place a ladder inside or 
opposite an angle t'ormed by wires 

or cables where loosening ot' the wire or 
cable attachments might cause the ladder 
to move or t'alL 

2.06 Do not place a ladder against a suspension 
strand which is held under tension by a 

strand puller only. 

2.07 Do not place a ladder against the support 
wire of multiple drop wire. 

2.08 Do not place a ladder where it may come 
in contact with power lines. 

B. Defective Ladders 

2.09 Use only approved-type extension ladders. 

2.10 Do not use ladders with defective or missing 
rungs, defective side rails, or defective 

hardware items. 
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2.11 Do not spill or splatter paraffin on a ladder. 
Wood or aluminum coated with paraffin is 

very slippery and can cause an accident. 

C. Handling 

2.12 Do not carry an extension ladder from one 
location to another while it is extended. 

Fuliy retract the fly (upper) section, secure the 
ladder rope, and then extend it again at the new 
location. 

2.13 Point the spurs forward and downward when 
carrying a ladder on the shoulder. 

2.14 Do not swing the ladder into the path of 
passing vehicles or pedestrians when carrying 

a ladder or removing it from a vehicle. 

2. 15 Extension ladders shall be erected with the 
fly section on top (toward the climber) of 

the base (lower) section in the overlap area. 

2.16 Keep hands and feet off the rungs when 
raising or lowering the fly section. Stand 

clear when the fly section is being lowered so it 
will not strike the feet (see Part 5). 

Note: Do not allow fly section to free-fall 
while lowering. 

D. Securing Ladder 

2.17 Ladders shall not be used to gain access to 
a roof unless the top of the ladder is extended 

at least 3 feet above the point of support, at eave, 
gutter, or roofline. 

2. 18 Make certain that ladder locks are engaged 
properly and the ladder rope is tied securely 

to one of the rungs of the bottom section before 
climbing an extension ladder. 

2.19 If the ladder is equipped with ladder hooks 
and the ladder is to be used on aerial cable, 

turn the hooks to the working position before the 
ladder is raised. Ladder hooks shall be placed on 
the cable strand unless ladder is to be lashed as 
covered in Part 5. Do not turn the hooks in before 
descending the ladder. 

2.20 Ladders not equipped with ladder hooks 
shall be positioned against the strand with 

a minimum of 3 feet of ladder length extending 



above the strand when the craft person is in position 
on the ladder. 

E. Precautions While Using ladders 

2.21 Always select a ladder of sufficient length 
for the work to be done. The length of 

the ladder shall be such that the work can be 
performed when standing no higher than on the 
fourth rung from the top, thus permitting the side 
rails to be grasped conveniently. Do not place 
ladder on boxes, barrels, or other objects to obtain 
additional height. If the ladder is too short for 
the work at hand, obtain a longer ladder. The 
maximum working length for the various sizes of 
ladders is listed in Table A. 

2.22 Be especially careful when going up or down 
ladders during wet or icy weather. 

2.23 Do not climb a ladder while wearing 
climbers. 

2.24 Do not hurry when going up or down a 
ladder. Take one step at a time. Always 

face the ladder when going up or down and be 
sure to have both hands free. 

2.25 Only one person at a time is permitted on 
a ladder. 

2.26 When a ladder is lashed, or otherwise 
secured so it cannot slip, shift, or fall, the 

security of the craft person may be improved by 
placing one leg between the rungs. 

2.27 When the top end of the ladder is secured 
to suspension strand or other support, the 

craft person shall secure himself by passing the 
safety strap around one or two rungs and around 
one side rail. 

2.28 When the ladder is properly placed on the 
strand, (hooks over strand or 3 feet above 

strand) pass the safety strap around the strand 
and one side rail between two rungs. 

2.29 The craft person shall always 
remember to first make the ladder 

secure and then secure oneself on the 
ladder to avoid falling, in the event of 
slipping, loss of balance, or if something 
else goes wrong. The manner in which the 
craft person is secured to· the ladder will depend 
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on the security of the ladder, and the nature of 
the work to be done. 

2.30 Do not throw tools or materials to a craft 
person working on a ladder; raise them by 

means of a handline. Be careful that tools or 
materials being used aloft cannot fall on persons 
passing below. 

2.31 Do not attempt to lean to the side so far 
that the outside shoulder is more than 12 

inches beyond the side rail when working on a 
ladder that is not lashed. Loss of footing in this 
position may cause loss of balance. The weight 
being shifted to one side of the ladder may cause 
it to slip at the top. Descend and move the ladder 
to the proper location. 

2.32 When working from ladders, do not allow 
drop wires, lashing wires, handlines, or 

ladder ropes to dangle to the ground where they 
may be struck by passing vehicles. A wire or 
rope caught on a passing vehicle may pull the 
ladder causing it to fall or it may pull the craft 
person off the ladder. The handline, when not in 
use, shall be tied to the lower portion of the ladder 
or pulled aloft. 

2.33 Do not slide down an extension ladder. 

2.34 Do not tie drop wires or pulling lines to 
ladders. 

2.35 Do not use a ladder in a horizontal position 
as a platform, runway, scaffold, or bridge. 

3. DESCRIPTION 

3.01 Extension ladders and their features are 
listed in Table B and are shown in Fig. 1, 

2, and 3. 

4. TRANSPORTING 

A. Transporting on Vehicles 

4.01 When transporting ladders on trucks or 
other motor vehicles, always fasten them 

securely in their proper position in the brackets 
provided for that purpose. Never use wire for 
securing a ladder to the brackets of a truck. A 
ladder hanging loosely on the brackets of a truck 
will be marred, cracked, and weakened by road 
shocks. 
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Warning: The E fiberglass extension 
ladder shall be transported only on 
vehicles equipped with brackets designed 
for the fiberglass ladder or on vehicles 
whose brackets have been modified 
to accept the fiberglass ladder. Failure 
to use proper brackets may damage 
the ladder. 

Note: Ladder brackets designed to be used 
with both wood and fiberglass ladders shall 
be adjusted to fit the type of ladder being 
transported. 

4.02 Mount ladders on vehicles equipped with 
roof-type ladder brackets as illustrated in 

Fig. 4. 

4.03 Mount ladders on vehicles equipped with 
ladder aid and roof-type ladder brackets as 

illustrated in Fig. 5. 

4.04 Drivers of motor vehicles transporting ladders 
shall exercise caution to avoid letting the 

ladder strike trees, posts, walls, or other objects, 
especially when backing or turning corners. Any 
ladder subjected to such a shock shall be carefully 
inspected prior to use in accordance with Section 
081-7 40-105. 

4.05 If an extension ladder extends an excessive 
distance (3 feet in most cases) beyond the 

rear of a motor vehicle, attach a warning flag or 
light to the projecting end of the ladder. 

B. Transporting by Hand 

4.06 Carry extension ladders as shown in Fig. 6 
or 7. 

4.07 An alternate one-person method of carrying 
an extension ladder is shown in Fig. 8. 

5. USE 

A. Selecting Footing 

5.01 Before attempting to position a ladder, select 
the appropriate position (spur or pad) of 

the combination feet to provide maximum security 
of the base (Fig. 31). 

5.02 Exercise care when positioning ladders before 
climbing. The correct angle is obtained 

Page 4 

when facing the ladder with your toes placed against 
the siderails; you should be able to grasp the 
siderails with your hands by reaching straight out 
(Fig. 9 and 10). When this is accomplished, the 
ratio of Bl A should be approximately 1/4. 

5.03 Set the ladder only on secure footing. Set 
both feet of the ladder at the same level 

and on a line parallel to the surface on which the 
top of the ladder rests. If necessary, a B ladder 
leveling wedge on a B ladder foot for wooden 
ladders may be used to level the base of the ladder 
(Fig. 11, 34, and 41) or earth may be removed 
from beneath the high side to bring it to the level 
of the lower side. Do not increase the length 
of a side rail by nailing, clamping, or 
tying a board to it. If a ladder leans to the 
right or left, it is not properly placed. A ladder 
properly placed is shown in Fig. 12. 

5.04 When it is impossible to avoid placing the 
base of the ladder on a surface where it 

might slip, such as on wet or oily pavement, a 
smooth floor, or icy or metal surfaces, tie the base 
of the ladder securely in place. If this is impractical, 
the ladder must be held by another craft person. 
The person holding the ladder shall be on the alert 
at all times to protect the person on the ladder 
and anyone passing below. Never leave a raised 
ladder unattended under these conditions. The 
ladder might slip and cause injury, damage, or 
both. 

B. Supporting Upper End 

5.05 Objects against which the top of the ladder 
will be placed shall be sufficiently rigid and 

have ample strength to support the ladder and 
the craft person performing necessary work 
operations. 

5.06 Before placing a ladder against suspension 
strand, test the strength of the strand and 

its supports as outlined in Section 627-295-500. 

5.07 When using a ladder on a strand having a 
fairly steep slope, secure the ladder with 

rope to prevent the top of the ladder from sliding 
along the strand. Before raising the ladder, throw 
or place a handline over the strand and secure 
one end of the handline to the second rung from 
the top of the fly section. After placing the ladder 
on the strand, pull the other end of the handline 
taut and secure it to an adequate support on the 



uphill side of the ladder, such as a pole, tree, or 
digging bar firmly anchored in the ground. If no 
such anchorage is obtainable, secure the ladder to 
the cable and strand by throwing the handline over 
the strand again, so the rope passes twice around 
the cable and strand. Tie the rope securely to a 
rung on the base section of the ladder. 

5.08 When a ladder is placed against the strand 
and heavy work such as pulling or lifting is 

to be done, lash the ladder to the strand with a 
short length of rope, as shown in Fig. 13. Where 
the cable is supported in rings, pass the lashing 
rope around the strand only; where the cable is 
lashed, pass the lashing rope around the strand 
and cable. Do not move the base of the 
ladder after the upper end has been 
secured to the strand. 

5.09 When pushing or pulling heavy loads from 
a working position on a ladder, exercise care 

not to place undue stress on the ladder which 
would tend to dislodge it. 

5.10 When using a ladder on a suspension strand 
that is attached to a building wall, wherever 

possible, place the ladder so it will tend to push 
the wall attachment against rather than away from 
the building wall. 

5. 11 When placing a ladder against a tree, select 
the tree trunk or its larger limbs for support. 

When it is necessary to place a ladder so the top 
rung rests against a tree trunk or similar object, 
a handline may be thrown or placed with a 
wire-raising tool or tree pruner handle over a tree 
limb, tied to the top rung of the ladder, and used 
to assist in raising the ladder. After the ladder 
has been placed, tie the free end of the handline 
to one of the lower rungs, thus holding the ladder 
until a more secure lashing is made. The ladder 
shall be lashed securely at one or two points to 
prevent the ladder from twisting or sliding when 
the craft person's weight is put on one side. The 
lashing can be made in the following manner with 
a second rope (Fig. 14): 

(a) Make a slip noose about 15 feet from the 
free end of the rope so the noose will 

tighten when the free end of the rope is pulled. 

(b) Place the slip noose over the top end of 
one side rail. 
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(c) Pass the free end of the rope down behind 
and under the top rung, then toward the 

front of the ladder, around the rail, and then 
back of the tree or pole. 

(d) Make two complete wraps around the tree 
or pole, then pass the rope twice around 

the opposite rail below the first rung and then 
up behind the rung. 

(e) Reverse the direction of wrapping and make 
two half-hitches on the rail so the ladder is 

lashed tightly to the tree or pole. 

5. 12 An alternate method for lashing a ladder to 
a pole is shown in Fig. 15. This method 

makes it possible to lash the ladder prior to climbing. 

5. 13 Do not place an extension ladder against a 
window sash. If it is impractical to avoid 

a window, lash a board to the ladder as shown in 
Fig. 16 to provide support on each side of the 
window frame. 

5.14 Ladder strand hooks (Fig. 29) shall be used 
on lashed, ring-supported, and self-supporting 

cable when the ladder is not lashed to the strand. 

Caution: When using ladder hooks 
on aerial cable, make certain the 
ladder is placed on firm and level 
footing to prevent the ladder from 
twisting or sliding along the strand. 

A greater margin of safety is provided with the 
hooks in the working position even if the ladder 
is lashed to the strand and especially when placing 
and removing the ladder. 

Note: Turn ladder hooks in between rails 
when the ladder is to be placed against building 
walls or other flat surfaces, mounted on trucks, 
or stored. 

5. 15 To prevent possible damage to a building 
having fragile siding, such as enameled 

aluminum, asbestos, etc, attach a B ladder pad 
(Fig. 37) to the top section of the ladder before 
it is placed against the structure. 

5. 16 The D and E ladder supports are used 
to support the upper end of the ladder 

permitting the craft person to sit or stand between 
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the ladder and the cable using the C or D ladder 
platform (see Fig. 40 through 46). 

C. Raising and Lowering (One-Person Method) 

S.17 The one-person method of raising an extension 
ladder, 28 feet or less, to a suspension strand 

is illustrated in Fig. Hi through 21. 

S.18 The one-person method of raising an extension 
ladder, 28 feet or less, to a wall or building 

is illustrated in Fig. 22, 23, and 24. 

5.19 The one-person method of lowering an 
extension ladder is illustrated in Fig. 25 

and 26. 

D. Raising and Lowering (Ladders Over 28 Feet) 

5.20 Under certain ideal conditions, it may be 
possible for one craft person to safely raise 

and lower ladders longer than 28 feet (see paragraphs 
5.17, 5.18, and 5.19). 

5.21 The two-person method of raising an extension 
ladder is illustrated in Fig. 27 and 28. 

6. OPTIONS AND ACCESSORIES 

6.01 The options and accessories available for use 
with extension ladders are listed in Table 

C and are shown in Fig. 29 through 47. 

6.02 The installation and the use of extension 
ladder accessories, where applicable, are 

contained in Part 5 of this section. 

TABLE A 

WORKING LENGTHS OF EXTENSION LADDERS 

MINIMUM 
SIZE OF MAXIMUM NUMBER 
LADDER WORKING LENGTH OF RUNGS 

(FEET) (FEET) OVERLAP 

16 12 4 

20 16 4 

24 20 4 

28 24 4 

32 28 4 

36 31 5 

40 35 5 
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TABLE B 

EXTENSION LADDERS 

EXTENSION 
MATERIAL AVAILABLE SIZES IFT) INOTE 1 I 

FIG. 
LAOOER 

RATING 
NO. 

RAILS RUNGS 16 20 24 28 32 36 40 

c STD Solid wood Solid wood x x x x x x x 
(Treated) (Treated) (Note 2) 

E STD Fiberglass Aluminum x x 

D MD Laminated Aluminum x x wood 

Note 1: The size shown is the sum of the length of the two sections, not the length the ladder is 
designed to reach. 

Note 2: Rope for raising top section is not provided with 16-foot ladder. 

1 

2 

3 
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TABLE C 

EXTENSION LADDER ACCESSORIES 

FIG. 
FOR USE WITH 

ACCESSORY RATING EXTENSION COMMENTS 
NO. 

LADDER 

Rail coating STD - E 
Factory option - to protect against pro· 

(protective finish) longed adverse environmental effects 

Factory option - enables ladder 
Ladder hooks STD 29 C and E to be used for work on aerial 

cables 

Factory option - provides an 
Double pulley 

STD 30 Cand E 
increased mechanical advantage 

arrangement in raising or lowering fly section 
of ladder 

Combination foot STD. 31 Cand E 
Factory installed - provides 
secure footing on various surfaces 

B ladder pulley kit STD 32 
All 20-, 24-, 28-, Same as double pulley arrange-
32-, 36-, and 40-foot ment installed locally (see Fig. 33) 

B ladder foot STD 34 CandD 
Tempora: .iy installed to provide 
level footing on uneven surfaces 

Provides more comfortable foot-

B ladder tread STD 35 All ing and reduces fatigue when 
working at constant height for 
extended period of time 

B ladder leveling 
STD 36 All Provides level footing on uneven 

wedge surfaces 

Improves stability and protects 

Bladder pad STD 37 All siding such as aluminum, 
asbestos, and vinyl against 
scratches and dents 

Provides a seat for the crafts-
C ladder platform STD 38 All person while aloft (used with D 

or E ladder support) (Note 1) 

Reduces fatigue when working 
D ladder platform STD 39 All at constant height for extended 

period of time (Note 1) 

Note 1: If the platform support hooks or lower supports and their associated latches do not slip 
readily over the rungs of the fiberglass ladder, they may be adjusted by spreading with a standard 
1-inch iron pipe (l-5/16 inch od). The platform shall fit freely at all bearing points and the latches 
should readily engage. 
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ACCESSORY RATING 

D ladder support STD 

E ladder support STD 

Ladder pad MD 

B ladder support MD 

C ladder support MD 

TABLE C (Contdl 

EXTENSION LADDER ACCESSORIES 

FIG. 
FOR USE WITH 

EXTENSION 
NO. 

LADDER 

40 CandD 

44 All 

47 Cand D 

Not CandD 
shown 

Not 
Cand D 

shown 
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COMMENTS 

Clamps to strand to support upper 
end of ladder providing area for 
sitting or standing between 
ladder and cable (See Fig. 40 
thru 43) - cannot be used with 
E fiberglass extension ladder 

Clamps to strand to support 
upper end of ladder providing 
area for sitting or standing 
between ladder and cable (see 
Fig. 45 and 46) 

Superseded by B ladder pad 

Superseded by D ladder support-
cannot be used on 6.6M strand 

Superseded by E ladder support-
cannot be used on 6.6M strand 
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GUIDE IRON (TOPl 

LAODER HOOKS 
{OPTIONALl 

BRACE 

WOOD S•DE RAILS 

\BOTTOM) 

Fig. 1-C Extension Ladder 
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t;OMBINATlON 
FOOT 

Fig. 2-E Extension Ladder 



BRACE 

PUU F: Y 

, •·ii I I\)(, 
i KS 

- GUIDE IRON I TOP) 

- LAMINATED WOOD 
SIDE RAILS 

Fig. 3-D Extension Ladder (MD) 
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Paae 12 

IF LADDER EXTENDS AN EXCESSIVE DISTANCE BEYOND REAR OF 
VEH1CLC , ATTACH AN APl)ROPRIATE WARNING DEVICE TO THE 
PROJECTING ENO OF THE LADDER 

Fig. 4-Mounting Ladder on Roof-Type Ladder Bracket 
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NOTE: 
IF LADDER EXTENDS AN EXCESS DJSTANCE BEYOND REAR OF 
VEHICLE, AT TACH AN APPROPRIATE WARN! NG DEVICE TO 
THE PROJECTING ENO OF THE LADDER . 

Fig. 5 - Mounting Ladder on Roof-Type Ladder Bracket-Vehicle Equipped With Ladder Aid 

., ___ ,., 
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Fig. 6 - 0ne-Person Method of Carrying an Extension Ladder 



Fig. 7 - Two-Person Method of Carrying an Extension Ladder 
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Fig. 8 -Alternate One-Person Method of Carrying an Extension Ladder 

Fig. 9-Ladder Placed Against Wall 
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STRAND 

Fig. 10-Ladder Placed Against Strand 
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Fig. 11-B Ladder Leveling Wedge in Use 
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Fig. 12-Bose of Ladder Properly Positioned 
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NOTE: 
PLACE THE LADDER SO 
AT LEAST TWO RUNGS 
EXTEND ABOVE THE 
STRAND WHEN IN 
POSIT I ON FOR LASH I NG 

SIDE RAILS 

Fig. 13-lashing ladder to Strand 



TWO 
HALF 

HITCHE S 

FREE END 

Fig. 14-Ladder Lashed to Tree or Pale 
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SECURE END 
OF HANDLINE 
WI TH CLOVE HITCH 
AND TWO HALF 
HITCHES PRIOR 
TO RAISING 
LADOER. 

BRING HANDLINE 
BACK BEHi NO POLE 
AND LOOP AROUND 
RAIL 
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(A) 

I • 
( 

(C) 

WI ND HAND LI NE 
ARDUf'll POLE 

APPROX. 
4 FT. 

(B) 

. ~ 

Fig. 15-Alternate Method of Lashing Ladder to Pole 

(0) 

BRING HANOLINE 
BEH I f'll POLE AND 
LOOP AROUND RA I L 

REPEAT STEPS B 
AND C UNTIL TWO 
FULL TURNS OF HANDLI NE 
SECURE THE TOP OF EACH 
SIDE RAIL. 

LOOP ONCE AROUND 
EACH RAIL ANO Tl E 
AT POLE USING A 
CLOVE HITCH AND TWO 
HALF HITCHES 



BOA RD, FREE FROM KNOTS, 
NOT L ESS THAN I INCH THICK 
BY 3 INCH ES WIDE, LASHED TO 
LADDER WITH HOUSELINE 

Fig. 16- Ladder Placed in Front of Window 
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PLACE 3 /8 -INCH OR 
LARGER HANDLINE 
OVER STRAND 

~ 

Fig . 17- Preparing to Raise Extension Ladder 
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Fig. 18-Ladder Partially Raised 
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.. 

I 

Fig. 19-Ladder in Vertical Position 
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LEAVE ENOUGH 
SLACK IN 
HAN DLI NE (ABOUT 
ONE FOOT) TO 
ALLOW LADDER 
TO BE EXTENDED 
WITHOUT HAVING 
TO UNTIE THE 
HANDLINE 

Fig. 20-Method of Securing Handline 
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HEADLINE 
OVER STRAND 

EXTEND FLY SECTION 
UNTIL TWO RUNGS 
ARE ABOVE STRAND 

~ 

Fig. 21-Ladder in Working Position 
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Fig. 22-0ne Person Raising Ladder 

Fig . 23 - Preparing to Extend Fly Section 



ISS 2, SECTION 460-300-108 

Fig . 25 - Preparing to Lower Fly Section 

Fig. 24-Fly Section Extended 
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Fig. 26- Fly Section Lowered 
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Fig. 27- Two Persons Raising Ladder 
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PULL ROPE TO 
EXTEND FLY I 
SECT ION-

/ 

f 

Fig. 28 - Two-Person Method of Extending Fly Section 



L A DD ER H OO K S IN 

POSI T ION FO R USE 

( E EXTENSION 

L A DOER SHO WN ) 

Fig. 29-Ladder Hooks 

COI L 
SPRING 
L OCKING 
DEVICE 

Fig. 30-Double Pulley Arrangement 
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THIS SURFACE SHALL BE AS 
CLOSE AS POSSIBLE TO THE BRACKET 

SPURS l_r::! RETRACTED POSITION 

TIG HTEN WING NUT 
WHEN SPUR IS IN 
POSITION 

[ EXTENSION 
LADDER 

I 

SPURS lli WORKING POSITION 

Fig. 31 - Combination Foot 

Fig . 32-B Ladder Pulley Kit 
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PULLEY @ 

SHACKLE G) 
(WOOO LADDER 
SEE NOTE 2) 

ASSEMBLY PROCEDURE: 

NOTES: 

TOP SECTION 

INSIDE OF LEFT HAND RAILS 
OF PARTIALLY EX1ENDED LADDER 
SHOWN. 

2. SHACKLE (j) WI LL BE INSTALLED ON 
SECOND RUNG FROM BOTTOM ON E 
EXTENSION LADDERS. 

1. REMOVE EXISTING LADDER ROPE BY REMOVING NUT AND BOLT FROM SHACKLE (j) 

2. INSTALL PULLEY SUPPL I ED IN KIT ® IN SHACKLE CD 
3. INSTALL SHACKLE SUPPLIED IN KIT Q) ON TOP RUNG OF BASE SECTION AND 

ATTACH THE ROPE TO THIS SHACKLE WITH 1/4-20 NUT AND BOLT PROVIDED. 

4. THREAD ROPE THROUGH PULLEYS AS SHOWN ABOVE. 

Fig. 33-lnstalling B Ladder Pulley Kit 
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/WOOD 
/ CONSTRUCTION 

Fig . 36- 8 Ladder Leveling Wedge 

Fig. 34-8 Ladder Foot 

Fig. 35 - 8 Ladder Tread in Working Position 
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MOUNTING 
HOLES 

E EXTENSION 
LADO ER 

FLEXIBLE MOLDED 
NEOPRENE CONSTRUCTION 

NON-SKID 
SURFACE 

Fig. 37 -8 ladder Pad 

I 
I 
j 

MOUNTING HOLES 
(TEMPORARILY SECURE 

I LADDER PAD TO RAIL 
WITH CABLE TIES) 

INSERT OVER 
LADDER RAIL 



NOTE: 
IF THE PLATFORM 
SUPPORT HOOKS AND 
THEIR ASSOCIATED 
LATCHES 00 NOT SLIP 1 
READILY OV E"R THE 
RUNGS OF THEE EXTEN­
SION LADDER, THEY MAY 
BE ADJUSTED BY SPRE AO­
lNG WITH A STANDARD l IN. 
IRON PIPE ( 1-5/161N.O.Q.) . 

Fig. 38-C ladder Platform 

NOTE : 
IF THE PLATFORM 
surPORT HOOKS ANO 
THEIR A SSOCIATED 
LATCHES 00 NOT SLI P 
READILY OVER THE 
RUNG S OF THE E EX ­

TENSION L ADDER, THEY 
MAY BE AD JUSTE D BY 
SPREADING WITH A 
STANDARD llN. l RON PIM: 

t 1* s11s1N . 0. 0 . 1 
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BOWED BAR 

(; WIRE ROPE 

CL AM P CHAIN CLAMP T 
AS SEMBLY RING ASSEMBLY HANDL E 

Fig. 40-0 ladder Support 

NCN-S.KID 
SU RFACE 

Fig . 39-0 ladder Platform 

Page 37 



SECTION 460-300-108 

Page 38 

NOTE: LASHING WIRE 
NEED NOT BE REMOVED 
PRIOR TO PLACING D 
LADDER SUPPORT 

Fig. 41-D ladder Support Attached to Strand 

NOTE: 

AFTER PASSING TOP OF 
LADDER UNDER STRAND 
AND CABLE, EXTEND 
LADDER TO POSITION 
SHOWN. 

Fig. 42-D ladder Support in Use 



SAF ETY CHAIN 
AROUND CABLE 

ANO STRAND 

LADDER LASHED 
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Fig. 43-ladder Attached to Strand With D Ladder Support Clamps 

u 
SHAPED 
MEMBER 

Fig. 44-E Ladder Support 
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Fig . 45-E Ladder Support in Position on Strand 

AFTER PASSING 
LADDER UNDER 
CABLE AND STRAND 
EXTEND LADDER TO 
POSITION SHOWN 

Fig . 46-E Ladder Support in Use 



ADJUSTMENT SLOT 

ADJUSTME NT 
NUT 

PLACE LADDER PAD ABOUT TWO 
INCHES FROM TOP OF LADDER 
RAILS WITH ARROW 
FAC ING U P AND TIGHTEN 
NUTS SECURELY 

-MOUNTING 
BRACKET 

' ~ ~ ·- - _...,.,,,..._ " --
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LADDER PAD IN PLACE ON LADDER 

Fig. 47- Ladder Pad (MO) 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

ADDENDUM 460-300-110 
Issue 2, October 1979 

CLIMBING PRECAUTIONS 

1. GENERAL 

1.001 This addendum supplements Section 
460-300-110, Issue 1. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is reissued to change the 
section numbers in Division 620 referred 

to in the section and in Issue 1 of this addendum. 

1.003 Issue 1 of this addendum was issued to 
clarify whether or when a pole can be 

climbed if a B or C pole tag has been affixed to 
a pole. 

2. CHANGES TO SECTION 

ISSUE 1 CHANGES 

2.001 On Page 1, revise paragraph 1.02 as follows: 

1.02 Further tests required when hanging an 
aerial platform or riding strand in a cable 

car are outlined in Sections 620-131-010 and 
627-295-500. If the results of tests indicate poles 
must be temporarily supported, refer to Section 
620-131-010. 

ISSUE 2 CHANGES 

2.002 On Page 5 add the following to paragraph 2.28: 
It serves as a warning to craftspeople that 

the pole is defective and should not be climbed 
or worked on without following the recommendations 
of Section 620-131-010. 

2.003 On Page 5 add the following to paragraph 2.29: 
It serves as a warning to craftspeople that 

the pole is in a dangerous condition and should not 
be climbed or worked on before being temporarily 
supported as described in Section 620-131-010. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. 
Page 1 
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CLIMBING PRECAUTIONS 

1. GENERAL 

1.01 The tests and inspections described in this 
section should be performed, except as 

stipulated before climbing a pole or placing a ladder 
against a pole, against the strand in a pole-to-pole 
span or a pole-to-building span. 

1.02 Further tests required when hanging an 
aerial platform or riding strand in a cable 

car are outlined in Sections 620-131-010, 630-132-010, 
.and 627-295-500. If the results of tests indicate 
poles must be temporarily supported, refer to 
Section 620-133-010. 

1.03 It is unnecessary to make tests or to apply 
a temporary support before climbing a pole, 

if any of the following conditions will exist throughout 
the work operations: 

(a) The pole is storm guyed on four sides. 

(b) The pole carries two or more storm side 
guys and a load as described in 1.04 (b). 

(c) The pole is part of an H fixture which is 
provided with head and back guys. 

(d) The pole is not in a straight section of a 
line, but is an adequately guyed corner pole 

and carries a load as described in 1.04 (b). 

1.04 It is also unnecessary to make tests or to 
apply a temporary support before climbing 

a pole if all of the following conditions exist 
throughout the work operations and the proposed 
work operations do not involve placing a heavy 
unbalanced load (excess of 150 pounds) on the pole: 

(a) The pole is in a straight section of line, but 
is not a dead-end pole. 

(b) The pole is carrying a 6M or larger suspension 
strand which is securely clamped to it and 

to each adjacent pole and will remain so attached 
throughout the work operations. 

(c) There is no downward change in grade at 
the pole. 

(d) Neither adjacent span length is in excess 
of 165 feet. 

1.05 It is also unnecessary to make tests or to 
provide supplementary supports before 

climbing a pole if the following conditions exist: 

(a) Instead of carrying a suspension strand, the 
pole carries ten or more copper, copper-steel, 

or steel line wires which will remain securely 
tied at the pole and at each adjacent pole 
throughout the work operation. 

(b) All the other conditions described in 1.04 (a) 
(c), and (d) exist 

1 .06 It is unnecessary to make tests before placing 
any strand-supported equipment if the 

following conditions exist: 

(a) The poles supporting the span and the poles 
at the far end of the adjoining spans form 

a straight section. 

(b) The suspension strand in the span is 6M or 
larger and is securely clamped to the two 

adjacent poles on each side of the span, and will 
remain attached to these four poles throughout 
the work operation. 

(c) There is no downward change in grade at 
the poles at each end of the span. 

(d) The span length and the adjacent span 
lengths are not in excess of 165 feet each. 

© American Telephone and Telegraph Company, 1969 

Printed in U.S.A. Page 1 



SECTION 460-300-110 

2. POLES-PRECAUTIONS AND TESTING 

Precautions 

2.01 An end pole in a line, even though head 
guyed, should always be examined and tested 

before climbing since the guy and the end spans 
do not contribute any stability to the pole in a 
direction across the line. 

2.02 No work aloft should be started unless 
the workman is satisfied that the pole 

line structure has adequate strength to support 
the load resulting from working aloft and the 
load which will result from the proposed work 
operations. If the strength of the pole line 
structure is in. doubt, temporary or permanent 
supports must be applied before starting work. 

2.03 The failure of a pole is usually ·due to one 
or more of the following causes: 

(a) D~cay of the pole at or below groundline. 

(b) Storm damage. 

(c) Mechanical damage, such as might result 
from a vehicle collision. 

(d) Termite, carpenter ant, or other insect 
attack. 

(e) Lightning damage or fire damage. 

(f) Woodpecker attack. 

(g) Application of excessive loads or creating 
unbalanced loads which are excessive under 

the existing conditions. These excessive loads 
may result from the use of improper or inadequate 
construction or maintenance methods. 

2.04 Before climbing a pole or testing it for safe 
climbing conditions, make_ a visual check for 

the following conditions: 

(a) Excessive rake or unexplained leaning of a 
pole. This may be due to failure of the 

pole at or below groundline. 

(b) Insufficient depth of setting. · This may be 
due to erosion of the earth around the pole 

as a result of heavy rainfall, flood water, road 
widening, etc, and would affect the stability of 
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the pole. The depth of setting can frequently 
be checked by reference to the brand which is 
present on most poles at a distance of ten feet 
(measured to the bottom of. the brand) from 
the butt of the pole. Do not rely upon the 
brand mark to determine the depth of setting 
of non-Bell System pol~s. 

(c) Evidence of collision damage if the pole is 
at an exposed location along a highway. 

(d) Presence of fungus growth in checks or 
protruding from the pole surface or on areas 

near groundline where the wood appears 
water-soaked in contrast to surrounding wood. 
These symptoms usually indicate a condition of 
advanced decay in the interior of the pole. 

(e) Presence of termite or carpenter ant 
infestation, evidenced by mud channels or 

debris in the checks, wood dust at the base of 
the pole, or movement of ants when the pole is 
stuck with a hammer or other tool. 

(f) Bent, loose, or missing pole steps. 

(g) Wide seasoning checks which could result in 
loosening of pole steps or a climbing hazard. 

(h) Evidence of compression wood indicated by 
short ·horizontal c~acks along one side of 

the surface of the pole, or by curling of short 
sections out away from the pole surface. 

(i) Presence and distribution of large knots, 
excessive knot clusters, climber gaff splinters, 

unauthorized signs, aerials, clotheslines, and 
nearby interfering tree growth. 

(j) Presence of large stones, ground irregularities, 
and debris at base of pole. · 

(k) Presence of conduits or vertical runs on 
pole which might interfere with use of pole 

steps or climbing. 

(1) Broken wires in adjacent span. 

(m) Excessively tight or excessively slack drop 
or line wires on one side of pole. 

(n) Contact or insufficient separation between 
telephone and power wires or other plant 



on the pole, or in the span or spans adjacent 
to the pole. 

(o) Woodpecker holes. 

(p) Evidence of lightning or fire damage. 

(q) Presence of markings or pole tags placed 
by pole inspector to indicate an unsafe pole 

or pole to be replaced. 

(r) Presence of ice on the pole surface or pole 
steps which might result in hazardous climbing. 

(s) Shell rot decay on cedar poles. 

2.05 Swinging rapidly around a pole imposes an 
additional load on any pole and should be 

avoided. 

2.06 Where a work operation is planned which 
is likely to result in a shock load on a pole 

or on an adjacent pole, a workman should remain 
off the pole to avoid being shaken off by the shock 
load. If the shock load would be likely to break 
the pole, temporary guys should first be placed to 
take up the shock. 

2.07 Heavy unbalanced loads, such as those 
caused by placing or removing conductors 

or strands under tension at unguyed poles or 
inadequately guyed corners or. deadends, may 
cause even a pole in good condition to fail. 
Therefore it is important to plan the work operations 
so the poles will not be subjected to too heavy an 
unbalanced load. The use of guys or braces 
provides a means of preventing excessive unbalanced 
loads. Typical operations for which temporary or 
permanent supporting of poles may be required are 
as follows: 

(a) Removal of guys. 

(b) Untying wires. 

(c) Releasing wires or strand under tension. 
Do not cut while under tension. 

(d) Placing additional wires or strand. 

(e) Tensioning wires or strand. 

(f) Changing locations of wire or strand 
attachments. 

ISS l, SECTION 460-300-110 

(g) Loosening suspension clamps or guy clamps. 

(h) Moving line because of road widening. 

Testing 

2.08 In any case where suitable means for 
determining the condition of a pole and 

bracing it when necessary are not available 
and there is any question about the pole being 
sufficiently strong to permit safe climbing and 
safe working, do not climb the pole. Inform 
your supervisor about the condition and request 
the necessary assistance to enable the work to be 
done safely. 

2.09 Each of the methods of testing listed below 
has certain limitations and may not be 

applicable under the conditions existing at certain 
locations. It is important, therefore, to make a 
selection of the tests that are applicable and most 
suitable under the existing conditions. The tests 
are as follows: 

(a) Pike Pole Test 

(b) Prod and Sounding Test 

(c) Boring Test 

(d) Hand Line Test 

2.10 The pike pole test is applied by making a 
vigorous effort to rock the pole back and 

forth in a direction at right angles to that of the 
line by pushing the pole with a 12-foot or longer 
pike pole. If practicable, the pike pole should be 
held at an angle of about 45° with the pole. If 
the pole cracks or breaks, the test should be 
discontinued immediately and the pole should be 
regarded as unsafe for climbing. The pole should 
not be rocked so hard as to cause the wires to 
swing together and thus introduce trouble in the 
circuits. 

2.11 If in certain cases (particularly in connection 
with the longer spans of telephone open wire 

and power wires) it is found impracticable to rock 
the pole without causing the wires to swing together, 
the pole should be given a steady push with the 
pike pole, applying as heavy a push as possible. 
If the pole withstands such a push, it should also 
be subjected to the prod and sounding test before 
being climbed. 
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2.12 If a 16-foot pike pole is available, its use is 
preferred to that of a shorter size, inasmuch 

as it enables the push to be applied at a higher 
point on the pole and is therefore more effective. 
In those cases, however, where a 16-foot pike pole 
is not available, use may be made of a standard 
14-foot or 12-foot pike pole or a standard 1-3/4 
inch test-pike, fitted with two extension sections 
of the iarge tree pruner handie. As an alternative 
to the 1-3/4 inch test-pike, a standard 1-114 inch 
test-pike may be used, and it should be fitted with 
a tapered section and one extension section of a 
large tree pruner handle. 

2. 13 The pike pole test cannot effectively be 
applied to poles that have attachments such 

as wires, guys, push braces, etc., arranged in such 
a manner as to take the thrust of the pike, rather 
than permitting the thrust to be transferred directly 
to the pole. Some locations at which such conditions 
are encountered are guyed corner poles, junction 
poles, side storm guyed poles, etc. 

2. 14 Many of the small poles in suburban or rural 
leads, carrying eight wires or less have 

sufficient strength from a service standpoint, but 
can be broken by applying the pike pole test too 
vigorously. In applying the test to such poles, 
exercise reasonable care to prevent breaking those 
which are in serviceable condition and can be 
climbed safely. 

2.15 Pavement or frozen ground surrounding poles 
sometimes tends to hold poles firmly, even 

though they may be badly deteriorated. Where 
such conditions exist, it is usually desirable to apply 
temporary supports to the pole, if there is any 
question as to the soundness of the pole. 

2.16 The pike pole test should not be applied 
to poles which, if they were to break off, 

might cause . damage to nearby property or 
result in contact between telephone plant and 
electric light or power wires, or introduce some 
other hazardous situation. 

2.17 The tool used for the prod test is a pole 
inspector's prod or screwdriver having a 

5-inch or longer blade. It is undesirable to use a 
heavy, pointed tool, such as a digging bar, because 
of the damage which such a tool can cause to the 
treated sapwood of a sound pole, thus reducing 
the effectiveness of the preservative treatment 

Page 4 

and exposing the interior of the pole to decay 
attack. 

2. 18 Inasmuch as the section of maximum decay 
is normally encountered between the groundline 

and a point about 12 inches below the groundline, 
it is desirable, if conditions permit, to excavate 
sufficient earth from around the pole to· permit a 
more satisfactory examination of the pole. 11, 

however, the pole is set in pavement, or for other 
reasons, it is impracticable to remove any earth, 
the prod should be applied as close to the groundline 
as practicable at any angle of approximately 45 
degrees with the pole and completely around the 
pole. The presence of general sapwood decay or 
decay pockets will usually be evident from this 
test. 

2.19 If the prod test indicates the presence of 
extensive decay, it is desirable to apply 

temporary supports, regardless of the original 
circumference of the pole, unless supports are not 
required (Part 1). 

2.20 If there is no indication of decay or other 
reduction of strength in the prod and sounding 

tests and the pole has been subjected to a moderate 
pike pole test where conditions permit its use, 
25cfoot or shorter poles in straight sections of 
rural lines carrying eight or less 104 copper or 
stronger wires with no downward change in grade, 
and measuring 13 inches or more in circumference 
at the groundline, may be climbed without placing 
temporary supports. 

2.21 The prod test is not considered as satisfactory 
as the pike pole test and it should not be 

completely depended upon to furnish information 
as to the soundness of the pole. 

2.22 The sounding test consists of applying blows 
with a hammer, such as a drilling hammer, 

or the back of a hand axe, to the pole surface 
completely around the pole from points close to 
the groundline to as high as can conveniently be 
reached. The presence of a hollow heart condition 
or advanced internal decay can usually be recognized 
by the characteristic hollow or dull sound resulting 
from the blows on the wood. A pole free from 
decay usually sounds clear and the hammer usually 
rebounds noticeably when the pole is struck sharply 
and squarely. Wet surfaces due to recent rains, 
wet interior near the groundline due to high soil 
moisture, wide checks, or shakes in the pole near 



the surface may change the sound of a solid pole. 
Care must be taken not to mistake the altered 
sound due to these causes for the sound associated 
with internal decay. 

2.23 The boring test consists of boring a hole in 
the pole at a point where internal decay is 

suspected by means of a 3/8 inch wood boring bit 
or by means of an increment borer. The condition 
of the wood can be determined by an examination 
of the chips or core brought out by the bit. The 
presence of a hollow heart condition is, of course, 
revealed by the bit breaking through the wood. 

2.24 If a hole is bored in a pole and it is concluded 
that the pole is in sound condition and the 

pole is to be left in plant, the hole should be filled 
by means of a wooden plug. [Ordering information 
is as follows: Plug, Wooden (length) inches. Plugs 
come in 2-, 3-, 4-, or 6-inch lengths. Order the 
length desired.] 

2.25 The hand line method consists of applying 
a series of pulls to a pole with the object 

of rocking the pole back and forth. In applying 
this test, use should be made of a 3/8 inch or 
larger rope, attached to the pole at such a height 
that the pull can be applied at right angles to the 
direction of the line and at an angle of about 45 
degrees with the pole. The same use limitations 
and precautions applying to the pike pole test, 
apply also to this method of testing. In attaching 
the rope to the pole, the pole should not be climbed, 
but the rope should be thrown over a fixed 
attachment, such as a pole step or a crossarm, or 
a loop should be made at the base of the pole 
and moved into position by means of a convenient 
tool, such as a wire raising tool. 

2.26 Poles found by the previously described tests 
to be unsafe for climbing should be marked 

immediately with a B or C Pole Tag. (Fig. 1). 
The unsafe condition should be reported promptly 
to your supervisor. 

2.27 If the pole has been broken, resulting in an 
unsafe condition and requiring immediate 

support, temporary supports should, if practicable, 
be applied immediately to prevent the pole from 
falling. If suitable bracing means are not available, 
steps should be taken to warn passers-by or traffic 
away from the location until a safe condition can 
be restored and a report of the condition should 
be made promptly to your supervisor. 
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Fig. 1-8 and C Pole Tags 

1/8 fN, DIA 
HOLE 

2.28 The B Pole Tag has a white arrow on a 
red background. It is intended for marking 

defective poles which do not require immediate 
replacement, that is, defective poles which are not 
yet considered dangerous. 

2.29 The C Pole Tag is similar to the B Pole Tag 
except that an "X" inscribed in a circle is 

imposed on the shaft of the arrow. This tag is 
intended for marking poles which are in a dangerous 
condition and require immediate replacement. 
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2.30 Place one tag on the road side of the pole 
just below the pole number, if the pole is 

numbered, or at approximately 6 feet above 
groundline if the pole is not numbered. Place 
another tag at approximately the same height on 
the field side of the pole. If the pole is defective 
in the groundline section, place the tags so that 
the arrow points downward. If the pole is defective 
in the upper ·portion, .Place the tags so that the 
arrow points upward. If, however, the pole is 
defective in both the groundline section and in the 
upper portion place a double set of tags, one set 
with the arrow pointing downward and the other 
set with the arrow pointing upward. Attach the 
tags with Pole Tag Nails. 

3. STRAND-PRECAUTIONS AND TESTING 

Precautions 

3.01 Vehicles, tools, and equipment that might 
be damaged as a result of strand breakage 

should not be located under the strand when it is 
being tested. Only the individuals involved in 
making the test should be permitted in the work 
area. 

3.02 On joint use lines or at power crossings, 
the rope used for testing shall not be thrown 

over the strand. Pass the rope over the strand 
with a tree pruner handle or place it over the 
strand at the pole and move the rope along the 
strand to the desired location. 

3.03 Do not make a mechanical test in spans that 
cross over electric light, power, fire alarm, 

or trolley wires. Make a careful visual inspection 
of the span from the ground. Then, from a working 
position on the poles, examine the strand adjacent 
to each of the supporting poles. If any of the 
following defects are found, the strand must be 
repaired before performing any work operation 
that will place an additional load on the strand. 

(a) Corrosion of the strand to the extent that 
no galvanizing remains. 

(b) Strand wire breaks in one or more of the 
strand wires. 

(c) Excessive strand wear caused by rings, tree 
interference, cable guards, etc. 
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(d) Any loose attachments affecting the structure 
within reach of the workman. 

3.04 If any defects are found and work operations 
must be performed on the cable· prior to 

making repairs on the strand, use a ladder platform 
or aerial lift truck or place an auxiliary strand to 
work from. 

3.05 Do not make a mechanical test of a span 
that crosses over a main line railroad. track. 

If the strand has been in place less than one year 
or if it is known that no coal-burning locomotives 
have been in use undel'. the strand since it was 
placed, examine the strand as prescribed in 3.03. 
If the strand has been exposed to coal-burning 
locomotive smoke and is more than one year 
old, it shall not be ridden. All work operations 
shall be performed from a ladder platform or aerial 
lift truck or from an auxiliary strand. A truck 
shall not be used within 10 feet of the railroad 
track. 

3.06 Do not make a mechanical test of a span 
that crosses an electrified railroad. All 

work operations shall be performed from a ladder 
platform or aerial lift truck or from an auxiliary 
strand. A truck shall not be used within 10 feet 
of the railroad track. 

3.07 Do not make a mechanical test of any strand 
that has been in contact with a power wire. 

Immediate replacement or repair of the strand is 
necessary. 

3.08 Spans over non-electrified spur railroad tracks 
may be given a mechanical test provided 

signalmen are posted along the tracks in both 
directions and at sufficient distance from the work 
location to give ample warning of approaching 
trains. 

3.09 Strand crossing streets and highways where 
no power crossings are involved may be 

given a mechanical test provided proper warning 
signs are posted and all traffic is stopped during 
the test. For those locations where the traffic 
cannot be stopped, do not make a mechanical test, 
but follow the procedures in 3.03. 



3. 1 O Before testing suspension strand or the strand 
of self-supporting cable, examine the span 

from the ground for : 

(a) The presence of power crossings, power 
clearances, etc, that may prevent testing 

the strand . 

(b) Strand abrasion or corrosion, particularly at 
points of tree interference , strand splices 

and dead ends, strand attachments, etc, and for 
any other irregularities of the strand , cable, 
lashing wire, or rings which may require attention. 
Observe self-supporting cable spans closely as 
the covering on this strand may hide possible 
defects. 

3.11 Before placing a ladder against suspension 
strand or the strand of self-supporting cable, 

the strength of the strand and its supports should 
be tested in the following manner: 

(1) Inspect and test the poles at each end of 
the span (Part 1 and 2). 

(2) Throw or place the handline (3.02) over the 
strand at the point where the ladder is to 

be placed . 

(3) The workman who will work from the ladder 
should grasp the two ends of the handline 

and gradually apply his full weight to the strand 
by lifting himself slowly off the ground (Fig. 2). 

3. 12 Be alert for visual or audible signs of 
weakness. A strand and its supports which 

will support the workman without showing any 
signs of failure or slippage have ample strength 
to support the ladder and the workman. 
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3/B IN. OR LARGER ! 
MAN ILA ROPE I --­
OR EQUIVALENT~ 

GRADUALLY SUSPEND 
WEIGHT OF ONE MAN 

OR ABOUT 150 LBS. 
FROM ROPE 

Fig. 2-Testing Strand Prior to Placi ng ladder 
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JOINT USE POLES CLEARANCE AND SEPARATIONS 

1. GENERAL 

1.02 For safety reasons, the methods and tools 
to be employed in determining or measuring 

separations should not expose the workman to 
foreign potentials. 

1.02 If 0-750 volt supply circuits are in place, 
wear rubber gloves and use a standard 

measuring rule or approved equivalent free from 
metallic strips or edging. Measure from non-metallic 
parts of the supply structure such as a wood 
crossarm, or measure along the surface of the 
wood pole, and make adjustments for the difference 
in elevation or position of the foreign wires, metallic 
parts of the structure, etc. 

1.03 If supply circuits of more than 750 volts are 
in place, separations from such circuits should 

be estimated or the proper location of telephone 
attachments relative to such circuits should be 
obtained from your Supervisor. Gains or bolt holes 
below existing supply attachments may be used as 
reference points in which case the measuring rule 
can be used. 

1.04 Refer to Table A for the tools that may be 
used to measure separations and clearances 

in the span. 

1.05 The clearances and separations specified are 
those which should exist at 60°F. with rio 

wind. The clearances and separations for wires 
and cables placed at temperatures other than 60°F. 
should be adjusted for temperature differences. 
For information regarding effects of temperature 
changes on sags refer to the sections of the Practices 
covering sags of wire, cable, etc., and make proper 
allowance for changes in sags and clearances due 
to temperature changes. 

1.06 If conditions are found which appear to 
require the rearrangement of plant for 

clearance or separation reasons notify your Supervisor 
so that the case can be handled in accordance with 
established local procedures. 

1.07 These sections shall be supplemented by 
locally prepared instructions covering any 

changes required to meet-

(a) The lawful requirements of state, municipal, 
or other authorities, and 

(b) specific local conditions not covered herein. 

1.08 Attachments to joint use poles shall be 
located at the proper level so that telephone 

wires, cables, etc., will have (a) the clearances 
required above ground, streets, tracks, etc., and 
(b) the separations from supply wires, cables, etc., 
required in the span and at the pole, as shown in 
the tables and illustrations. 

1,09 The separations required in the span at the 
pole are based on the assumption that 

telephone attachments are placed below supply 
attachments, except that street light span wires, 
vertical runs, and lamp brackets may be located 
above or below telephone attachments. Where 
trolley construction is involved, it is usually located 
below the telephone attachments. 

2. VERTICAL RUNS 

2.01 Vertical Runs Installed on the Pole 
Surface: The clearance and separation 

requirements applying to telephone and supply 
vertical runs installed on the pole surface are as 
follows: 

(a) Where both power and telephone vertical 
runs are located on the same pole, they 

shall be at least 2 inches apart and preferably 
on opposite sides of the pole. 

(b) Vertical runs shall be at least 3 inches from 
pole steps, and shall be so arranged as not 

to interfere with the safe use of pole steps. 

(c) Vertical runs shall be separated from span 
or guy wires, cable suspension strands, 

vertical runs, or other metal parts of the 

© American Telephone and Telegraph Company, 1969 
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TABLE A 

RECOMMENDED MEASURING TOOLS 

SUPPLY CABLES, 
TELEPHONE LINE MULTI-GROUNDED ALL OTHER 

TOOLS WIRES, CABLES, NEUTRAL WIRES, SUPPLY REMARKS 
(BY GROUPS} GUYS, AND DROP GUYS, AND 0·750 WIRES 

WIRES VOLT SUPPLY 

GROUP 1 
Clearance measuring lines, 
non-metallic linen tapes, Yes 

ropes, etc. 

GROUP 2 
Tree pruner handles, 

Yes pike poles, rods of wood, 
---·--

bamboo, etc. 

GROUP 3 
Yes B Clearance Rod 

GROUP 4 
Transits, sextants, range 

Yes finders, hand levels, tele-
heights, hitemeters, etc, 

equipment of another company (including through 
bolts and washers), by 1/8 of the circumference 
of the pole where practicable, but in all cases 
by at least 2 inches measured in any direction 
from the nearest part of the vertical run 
(including staples or other devices by which the 
run or its covering is attached to the pole). 

Note: For drive hooks, drive screws, pole 
steps, etc., this minimum separation can be 
met in most cases by locating such metal parts 
at least 2 inches above or below the attachment 
level of the staples or other devices by which 
the vertical run or its covering is attached to 
the pole. 

(d) With the following exceptions, all vertical 
runs of cables, conductors, and grounding 

wires shall be protected up to a point 8 feet 
above ground by a covering which gives suitable 
mechanical protection. For grounding conductors 
from supply lightning arrestors, this covering 
shall consist of wood molding or other insulating 
material giving equivalent protection. 

Exceptions-This covering may be omitted 
from: 

• Armored cables or cables installed in grounded 
metal conduit. 

Page 2 

WIRES 

Tools be dry Must not Must not must 
and free of metallic be used be used 
strands or threads 

No 

Yes 

Yes 

Must not 
be used -

Yes -

Yes -

• Grounding conductors in rural areas where 
such conductors have a weather-resistant 
covering. 

• Grounding conductors metallically connected 
to a conductor which forms part of an 
effective grounding system. 

• Wires which are used solely to protect poles 
from lightning. 

(e) Vertical runs of telephone drop wires, ground 
wires, and cables that pass trolley feeders 

shall be provided with an insulating covering 
such as wood molding or fiber conduit from a 
point 40 inches above the highest trolley feeders 
to a point 6 feet below the lowest trolley feeders, 
but need not extend below the top of any 
mechanical protection which may be provided 
within 8 feet of the ground. 

(f) Vertical runs of supply cables or conductors, 
ground wires, and trolley feeders that pass 

telephone space and are installed on the surface 
of the pole (and any metal pipe or conduit in 
which such cables or conductors are enclosed) 
shall be provided with an insulating covering 
such as wood molding or fiber conduit, from a 
point 40 inches above the highest telephone 



attachment to the lowest point of the vertical 
run, with the following exceptions: 

• The insulating covering need not extend 
below a point 8 feet above ground. 

• If the pole has no trolley attachments, the 
insulating covering may be omitted if the 
supply cables or conductors have an effectively 
grounded metallic sheath or are enclosed in 
effectively grounded continuous metal pipe. 

• Wood molding or fiber conduit may be 
omitted in the case of secondary supply 
conductors of not more than 300 volts to 
ground run in multiple conductor cable and 
attached to the pole surface. In the case 
of aerial supply services, the point where 
such supply cables leave the pole shall be 
at least 40 inches above the highest or 40 
inches below the lowest, telephone attachment. 

• An insulating covering is not required on 
vertical runs of ground wires that bond 
telephone plant (cables, guys, protective 
devices, etc.) to supply multi-grounded 
neutral systems. 

2.02 Vertical Runs Not Installed on the Pole 
Surface: Vertical supply cables or conductors 

not installed on the pole surface require clearances, 
as follows: 

(a) Supply service leads of not over 750 volts 
and lamp leads of street lighting circuits 

run in paired wire or multiple conductor cable 
on the street side of the pole on suitable insulators 
supported on pins or brackets shall be held taut 
at a distance of approximately 5 inches from 
the surface of the pole or from any pole steps. 

(b) When supply circuits are run as described 
(a) they shall clear telephone conductors or 

cables as follows: 

(1) Lamp leads of street light circuits or 
other supply conductors of 750 volts or 

less; by 6 inches if practicable, but not less 
than 3 inches. 

(2) Lamp leads of street light circuits exceeding 
750 volts; by at least 6 inches. 

3. 
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If supply conductors of over 750 volts other than 
street light leads are run as in (a) report the 
matter to your Supervisor. Supply conductors 
of over 750 volts which are not street lighting 
leads should be run on the surface of the pole 
in conduit or metal sheath cable protected by 
molding or other covering. 

(c) Lamp leads that pass into or through the 
telephone space and are run from a supply 

crossarm directly to a street lamp or lamp bracket 
shall consist of paired wire or multiple conductor 
cable securely attached at both ends to suitable 
brackets and insulators. The leads shall be held 
taut at least 40 inches from the surface of the 
pole, at least 12 inches beyond the end of a 
telephone crossarm, and at least 6 inches from 
telephone drop wires. 

CLIMBING SPACE 

3.01 The required climbing space shall be provided 
and maintained on every jointly used pole 

so that workmen can go up or down the pole, and 
can perform work operations aloft with reasonable 
safety and convenience. 

3.02 Climbing space is defined as the vertical 
space reserved along the side of a pole to 

permit access to equipment and conductors located 
on the pole structure. It consists of a horizontal 
area 30 inches square, extending vertically not less 
than 40 inches above and below the cables, 
conductors, crossarms, or other attachments (Fig. 2). 

3.03 Climbing space is required only on one side 
or corner of the pole. Portions of the pole 

when included in one side or corner of the climbing 
space, and vertical runs incased in conduit (or 
other protective covering) and securely attached to 
the surface of the pole are not considered to 
obstruct the climbing space. 

3.04 If the only supply conductors at a level above 
telephone cables, conductors, etc., are 

secondaries (0-750 volts between conductors) supplying 
airport or airway marker lights, or crossing over 
the telephone line and attached to the pole top or 
to a pole top extension fixture, the width of the 
climbing space measured across the line may be 
reduced to 16 inches (Fig. 3). 
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NOTES: 

1 SEPARATION OF 1/8 OF 
POLE CIRCUMFERENCE 
BETWEEN VERTICAL RUN 
ANO THROUGH BOLT, IF 
PRACTICABLE, BUT IN NO 
CASE LESS THAN 2 IN. 
FROM NEAREST METAL 
PART. 

2 AT LEAST 3 IN. BETWEEN 
VERTICAL RUNS AND POLE 
STEPS. VERTICAL RUN 
SHALL NOT INTERFERE 
WITH SAFE USE OF POLE 
STEPS. 

~;~ ::.,.,,""' 
, ,~I\ ' •; ~INOTE21 

' /'& "~'"'~'"•'• 
/ \/ CONDUCTORS OR 

EG~OECUTNRDICW~ROEMPANY'S (NOTE I) CABLES 
POLE MOUNTED 
CABLE TERMINAL 

~~~"~----. ~j ! "'' 

~T~~·EAST . J ~j 

-(; ·:,·~AT LEAST 

ELECTRIC COMPANY'S / I 2 IN. 
VERTICAL RUN ON _/ 
PINS AND INSULATORS (NOTE 1) 

Fig. 1-Typical Vertical Run Clearances 

3.05 When drop wire attachments are made 
directly to a joint use pole, distribute from 

the face or back of the pole (Fig. 4). 

3.06 Where climbing space cannot otherwise be 
obtained on either the field or street side 
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Fig. 2-Climbing Space Requirements 

of the pole, place a guard arm and distribute from 
it, or place span clamps on the suspension strand 
(Fig. 5). 

3.07 The full width of climbing space shall be 
provided past longitudinal runs of cables, 

drop wires, etc., and shall be measured from the 
longitudinal run concerned. Where telephone cable 
is Jess than 40 inches from telephone wires on 
jointly used poles, respace pins to provide the 
30-inch climbing space (Fig. 6). 



.1t 

16 IN. 

SECONDARIES (0-750V) 
ATTACHED TO POLE TOP OR 
POLE TOP EXTENSION FIXTURE 

Fig. 3-Secondary Feeder Crossing Over Telephone 
Lines 

--'I 
-- I -r- \ 

I 

;o\ ... ---·\ ___ .... -

Fig. 4-Climbing Space When Drops are Attached 
Directly to Pole 

SPAN 
CLAMP 
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I 
----i 

I 
I 

I ~ I 

U _______ J 

Fig. 5-Use of Guard Arm or Span Clamp to Maintain 
Climbing Space 

Fig. 6-Respacing Pins for Climbing Space 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

~~ REPLACING PAGE ADDENDUM ·::=.: ADDENDUM 460-300-121 
Filing lnatructiona: Issue 1, January 1974 

: .... ; .. ~~Tu~~~?:.;.~£~:J 
DROPS FROM OPEN AND RURAL LINES 

1. GENERAL 

1.001 This addendum supplements Section 
460-300-121, Issue 1. The attached pages 

must be inserted in the section in accordance with 
the filing instructions above. 

1.002 This addendum is issued to change the 
word pin to pair in 8.02 and 8.03. 

Attached: 

Page 5 dated January 1974, revised 
Page 6 dated January 1974, reissued 

8. INSTALLATION OF 105A WIRE TERMINAL ON 
INTERMEDIATE POLES 

The following changes apply to Part 8 of the 
section: 

(a) 8.02-revised 

(b) 8.03-revised 

© American Telephone and Telegraph Company, 1969, 1974 
Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 460-300-121 
Issue 1, December 1969 

AT&TCo Standard 

DROPS FROM OPEN AND RURAL LINES 

1. GENERAL 

1.01 This section covers methods of bridling to 
open wire and installing 105A wire terminal 

at intermediate and dead-end poles. 

2. DISTRIBUTING DROPS FROM OPEN WIRE LINES 

2.01 Distribute drops from a drive hook in the 
pole if climbing space, joint use, and ground 

clearances permit, and there is adequate clearance 
between the drops and existing or future open 
wires. Otherwise distribute drops from crossarms 
as outlines in 2.02. 

2.02 Distribute drops from crossarms as follows: 

(a) Crossarms Other Than DEType: Distribute 
from a drop wire hook where not more than 

two drops will be run from the same point on 
the crossarm. Distribute from a guard arm hook 
where more than two drops will be run. Not 
more than five drops shall be attached to one 
guard arm hook. 

(b) DE Crossarm: Distribute drops from drop 
wire hooks attached to the sides of the 

crossarm. 

3. INSTALLING DROP WIRE AND GUARD ARM HOOKS 
ON CROSSARMS 

3.01 Attach drop wire hook to crossarm with a 
1-1/2 inch No. 18 RH galvanized wood 

screw. On a crossarm equipped with insulator 
pins, center the hook on side of crossarm and 
between pins as covered in 4.10 or closer to the 
pole if adequate clearances can be obtained and 
climbing space is not obstructed. On a crossarm 
on which the open wires are terminated on deadend 
brackets, locate the hook midway between the 
two outer bracket positions and 1-1/8 inches above 
bottom of crossarm. Shift location of hook as 
necessary to avoid checks or cracks in crossarm. 
Drill lead hole for the No. 18 wood screw with an 
11/64-inch drill point. 

3.02 Place guard arm hook in a 9/16- or 5/8-inch 
clearance hole drilled in the side of the 

crossarm (3-1/ 4 inches thick). Center the hole 
between top and bottom of the arm and between 
pins or closer to the pole if adequate clearances 
can be obtained and climbing space is not obstructed. 

4. WIRING AT CROSSARMS AND POLES 

4.01 Terminate parallel drop wire at a lOlB wire 
terminal and run twisted pair wire between 

the terminal and the open wire. 

4.02 If the drop is run with HD wire, the lOlB 
wire terminal is not required, as this wire 

may be connected directly to the open wire. 

4.03 Locate the lOlB terminal on pole side of 
crossarm with lower edge 3/ 4 inch above 

bottom of crossarm. Locate the first terminal to 
be placed between the first and second wires from 
the pole so that it will be readily accessible. Space 
additional terminals 2-1/2 inches apart on DE 
crossarms and 3-1/2 inches apart on other crossarms. 

Note: To avoid splicing out parallel drop 
wires installed prior to placing the lOlB 
terminal or to comply with distances specified 
in Part 7, the terminal may be located between 
any pin position. 

4.04 The binding posts of the lOlB terminal will 
accommodate three parallel drop wires and 

the bridle wire to the open wire. 

4.05 Terminate twisted pair wire under the bottom 
washers on the binding posts, and the first 

parallel drop wire between the second and third 
washers and so on. 

4.06 If four drops wires are to be bridged to 
the same open wire, install two lOlB terminals 

and bridle from each terminal to separate bridging 
sleeves or bridging connectors spaced approximately 
2 inches apart on the open wire. 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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4.07 Install 5/8-inch drive rings on underside of 
crossarm near the point where the drop is 

attached and at points where wires extend to the 
open wire at the lOlB terminals. Install additional 
rings as required to limit ring spacings to approximately 
20 inches. 

4.08 Use B bridle wire for bridling between 101B 
terminais and open wire except where the 

use of D or E block wire is specified as in Part 7 
or by local instructions. Use bridging sleeves or 
bridging connectors for connection to open wire. 

4.09 At double crossarrns equipped with insulator 
pins follow the general wiring method specified 

for single crossarms, locating the 101B terminal 
preferably on the side of the crossarm toward the 
bridging sleeves or bridging connectors. Locate 
the wire run on the underside of the same crossarm. 

DROP WIRE HOOK 
ATTACHED TO 

CROSSARM WITH 
1-1/2 IN. NO. 18 RH 

GALV WOOD SCREW 

5/8 lN. 
DRIVE 
RING 

ti. RUBBER 

tJi" 
EXTEND INSULATION 
OF C DROP WIRE 
INTO TERMINAL 

1018 WIRE TERMINAL 
ATTACH WITH.TWO 
I IN. NO. 10 RH GALV 
WOOD SCREWS 

Fig. 1-Where Drop Wire is Distributed From Crossarms 
Other Than DE-Type 
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Fig. 2-Where Drop Wire is Distributed From a Pole 

Crossarms Equipped with Insulator Pins 

4.1 O The wiring arrangement on crossarms equipped 
with insulator pins is shown in Fig. 1 and 2. 

4.11 Crossarms equipped with deadend brackets 
(Fig. 3). 

PLACE TERMINALS AT A 
DISTANCE THAT THE 
CORNER WILL CLEAR 

BOLT ENDS 

DROP WIRE HOOK 
ATTACHED WITH 

1-1/2 IN. NO. IB RH 
GALV WOOD SCREW 

DROP WIRE 
TO BUILDING 

Fig. 3-Wiring Arrangement on DE Crossarms not 
Having Back Braces 



4.12 The wmng arrangement on DE crossarms 
equipped with back braces is shown in Fig. 4. 

B BACK BRACE 

~·-- ~t_}_-----L. ··-· 

DROP WIRE HOOK 
ATTACHED WITH 1-1/2 IN. 

N0.18 RH GALV WOOD SCREW 

SLACK WIRE IN BRIDGING SLEEVE 

A SMOO:H c~.RVE,. ~ / 

. ~:b-T~-~;;_~·-~r~*i::.·; ~o-~RACKETS 
DRj~ G~N~~~'.:~~~-.. 
DISTRIBUTE SIB JN. -----.. 1 ;.· .~ TWISTED PAIR WIRE 

END OF RINGS : 
FROM EITHER DRIVE . I' 

CROSSARM ' I:--_ 1048 WIRE TERMINAL 

~,~ 

~7/8 IN. DRIVE RING 

Fig. 4-For More Than Two Drops Use a 104B Wire 
Terminal Mounted on Pole 

4.13 At double crossarms equipped with deadend 
brackets, follow the general wiring method 

as shown in Fig. 3, locating the lOlB terminal on 
the outer side of the crossarm not equipped with 
deadend brackets. Locate the wire run on the 
underside of the same crossarm. 

Poles Equipped with Wooden Pole Brackets 

4.14 The wiring arrangements on line poles 
equipped with wooden pole brackets are 

shown in Fig. 5. 

4.15 Poles equipped with deadend brackets (Fig. 6). 

5. CONNECTING TWISTED PAIR WIRE TO OPEN WIRE 

5.01 In general, connect twisted pair wire to 
open wire attached to glass insulators or 

deadend brackets. As an alternate, bridging 
connectors may be used in lieu of bridging sleeves. 
However, in localities where corrosion of the bridle 
wire occurs adjacent to the bridging connector, 
connect to open wire as covered in 5.02 or 5.03 
dependings on the severity of corrosion. 

TWISTED 
PAIR WIRE 
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F 9 SEE 5.01 FOR CONNECTIONS 

·I TO OP/EN w I RE 

-. '1 

Fig. 5-Where Pole Brackets are Located on Same 
Side of Pole 

5.02 Where corrosion of the bridle wire occurs 
between the end of the conductor insulation 

and the bridging connector, provide a bypass in 
making the connection to the open wire as covered 
below. For the more severe corrosive conditions, 
follow the method outlined in 5.03. 

(1) Provide a sufficient length of twisted pair 
wire to extend from the 101B terminal 

to approximately 8 inches beyond the bridging 
connectors. 

(2) Remove the insulation for approximately 
8 inches from each bridle conductor at 

the open wire end. 

(3) Thoroughly clean the conductors for 
approximately 2 inches beyond the end 

of the insulation. 
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C DEAOEND BRACKETS 

BRIDGING SLEEVE I -yDRIVE HOOK ON FIELD OR -=1 ~cjf,-,1-=~T SIDE OF POLE 

WRAP ~ 't· DROP WIRE 

AROUND ~-.......:___ j 
LINEW1RE I ~ ~ ~ 

~ SLACK WI RE IN A 
~.=.. .~·, ' ' ~ SMOOTH CURVE + • I 2 IN. '-~' 

21N. -' t "'\._ 

+ "' TWISTED PAIR WIRE ' ,. 
,__. ·--~,,· .... -.. r< \ l 

\1 
.·t' 

TO DRIVE HOOK 11 
"'<--"-'''-·<.,_ ~;! 

1018 WIRE TERMINAL ON SAME 
SIDE AS DRIVE HOOK. ATTACH 
WITH TWO I IN. NO. 10 RH GALV 
WOOD SCREWS 

SECOND WIRE TERMINAL 

Fig. 6-Where Lines are Terminated an Deadend 
Brackets Attached to Face or Back of a Pole 

(4) Extend bridle wire directly from last drive 
ring to bridging connectors without making 

any wraps around the line wire. 

(5) Connect each conductor at the open wire 
by means of a bridging connector installed 

with the bolt in a horizontal position and 
extend the excess length of bare conductor 
back on the insulated portion in spiral wraps 
as shown in Fig. 7 and 8. 

5.03 Where exposure conditions are so severe 
that the bypass method covered in 5.02 does 

not provide sufficient permanence because of rapid 
corrosion of the spiral wrap, a more durable bypass 
may be provided as follows: 

(1) Provide a sufficient length of twisted pair 
wire to extend from the lOlB terminal 

to the bridging connectors. 

(2) Extend bridle wire directly from last drive 
ring to bridging connectors without making 

any wraps around the line wire, and connect 
each conductor to bridging connector installed 
with the bolt in a horizontal position. 

(3) Starting approximately 4 inches from 
bridging connector, make at least four 

spiral wraps of a half-length of 19-inch 080 
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TWISTED 
PAIR WIRE 

INSULATION REMOVED 
FOR APPROX 8 IN. FROM 
END OF CONDUCTOR 

Fig. 7-Where Line Wires are Tied to Pin-Type 
Insulators 

or 104 copper tie wire around each bridle 
conductor in the direction toward the bridging 
connector. The last wrap shall be close to 
the end of the rubber insulation but shall not 
make contact with the bare conductor. 

(4) Extend tie wire to an additional bridging 
connector. 

5.04 Where corrosion of bridle wire occurs 
between end of conductor insulation and a 

bridging sleeve, provide a bypass in the manner 
described in 5.03 using a bridging connector for 
attaching the tie wire to the line wire. 



INSTALL BRIDGING CONNECTOR WITH BOLT IN 
HORIZONAL POSITION ANO SLOT FACING DOWN 

INSULATION REMOVED FOR APPROX 
8 IN. FROM END Of CONDUCTOR 

EXTEND TWISTED PAIR WIRE FROM DRIVE 
R!NG TO BRIDGING CONNECTOR WITHOUT 
MAKING WRAPS AROUND THE LINE WIRE. 
PLACE ADDITIONAL DRIVE RING ON SIDE 
Of CROSSARM IF NECESSARY TO CLEAR 
ANY DROP SPANNING FROM ARM. 

Fig. 8-Where Line Wire are Terminated an Deadend 
Brackets 

5.05 Connect bridle wire to tree wire, using one 
of the methods covered for bare line wire, 

depending on the exposure conditions involved. 
Remove sufficient insulation from the tree wire to 
permit making the connection as specified for bare 
line wire. 

6. INSTALLATION OF WIRE VIBRATION DAMPER 

6.01 Install vibration dampers as covered in Section 
623-030-103 where upon wires vibrate to 

such an extent as to cause breakage of twisted 
pair wires at bridging points or to produce a 
vibration noise at a building to which a drop wire 
is attached. 

7. BRIDLING WHEN FUSELESS PROTECTORS ARE 
USED AT STATION 

7.01 Where stations served from open wire or 
rural wire will use the fuseless protector, 

123A1A or 128A1A-2, a length of D or E block 
wire not less than 2 feet shall be used between 
the drop wire and open or rural wire. Bridging 
to 109 size steel wire or 104 size copper steel wire 
may be made with bridging connectors or a 
combination of a 109 by 109B aluminum bridging 
sleeve and an 034 H splice sleeve. 

8. INSTALLATION OF 105A WIRE TERMINAL ON 
INTERMEDIATE POLES 

8.01 Locate wire terminal approximately 12-inches 
from pole. Remove binder from multiple 

line wire run and place 5 wraps of D vinyl tape. 

ISS 1, SECTION 460-300-121 

Grip conductors with both hands, and twist against 
the lay of wire until conductors are loose and 
parallel to the support wire. 

8.02 Insert wire wedges so that support wire is 
separated from the conductors and locate 

pair to be terminated. 

@ OBTAIN SLACK BY GRASP1NG PAIR IN Fl NGERS 
OF ONE HAND AND PULL UP AT THE SAME TIME , ,,. ,, ,., 
MOVING THIS HAND FORWARD AND BACKWARD I 
ALONG PAIR. WITH OTHER HAND TWIST AGAINST 
LAY TO WORK SLACK. ir- ASO-UT 12 IN.-----k-ABOUT+ 

I 6 IN. ' 
, , I 

~ - - ·--I\, I 
D - ---&11J - --n.. C' 

~ - I ~ ', \""' ~'po/\~ 

(D LOCATE PAIR TOBE ~ ,,. ,,. ,,. ., ~ ,.,._ 
TERMINATED FROM 
AMONG CONDUCTORS. 

@ PARTIALLY REMOVE WEDGES AND 
WORK PAIR TO SAME SIDE OF WEDGE 
AS SUPPORT WIRE. REINSERT WEDGES. 

Fig. 9-Lacating Wire Pair 

8.03 Attach 105A wire terminal (Fig. 10) to wire 
pair and secure to support wire as shown 

in Fig. 11. 

@ REMOVE ABOUT I INCH OF 
INSULATION FROM SUPPORT 
WIRE (CRUSH INSULATION 
WITH PLIERS AND TEAR OFF.) 

@ PLACE CONDUCTORS BEING 
TERMINATED ACROSS FACE OF 
TERMINAL AND IN SLOTS FOR 
CONDUCTORS. 

4 PLACE TERMINAL MOUNTING CLAMP 
ON SUPPORT WIRE AT POINT WHERE 
INSULATION WAS REMOVED. 

I PLACE 4 INCH LENGTH OF 
HNCH B CABLE GUARD 
OVER REMAINING CONDUCTORS 

Fig. 10--Attaching 105A Wire Terminal 

Page 5 
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(DPLACE SUPPORT WIRE ON SIDE 
OF MOUNTING BOLT AWAY FROM 

DROP WIRE SLOT.~ 

'""··-"·,_--, 
STRIPPER OR C 
SOCKET WRENCH. 

3 FACE OF TERMINAL SHOULD 
BE AT AN ANGLE OF ABOUT 
45° WITH HORIZONAL, 
WITH DROP WIRE SLOT ON 
LOW SIDE. 

Fig. 11-Attaching Support Wire 

8.04 Dress wire conductors and drop wire into 
slots provided in wire terminal. Secure 

leads to binding posts as shown in Fig. 12. 

(j) REMOVE INSULATION ON 
CONDUCTORS BY CRUSHING 
WITH LONG NOSE PLIERS 
THEN CUTTING IT AWAY* 

@) FOR SECOND DROP, BREAK THIN 
PLASTIC WEB IN DROP WIRE 
SLOT WITH LONG NOSE PLIERS, 
CONNECT CONDUCTORS BETWEEN 
WASHERS UNDER TOP NUT 

@ PLACE DROP WIRE IN SLOT, 
PLACE CONDUCTORS 
IMMEDIATELY ABOVE THE 
LOWER NUT, TIGHTEN TOP 
NUT 

*NOT REQUIRED WITH 24 
GAUGE, SINGLE PVC 
JACKETED CONDUCTORS 
SUCH AS C URBAN WIRE 
{SEE PAR. 1.04) 

Fig. 12-Terminating Wire Leads 

.Page 6 
,Reissued January 1974 

8.05 Replace cover on wire terminal and dress 
pole attachments as shown in Fig. 13. 

8.06 A maximum of three wire terminals can be 
mounted on each side of the wire bracket. 

A complete installation is shown in Fig. 14, although 
individual terminals are added only as needed. 

NOTE: 
BRIDLE C RURAL WJRE 
IN SIMILAR MANNER 

,1 

2 FT 
MIN 

Fig. 13-Pole Attachment of Block and Rural Wire 

The order of installation would depend on the 
direction of feed for the drop wires. 

9. INSTALLATION OF 105A WIRE TERMINAL AT 
DEAD-END POLES 

9.01 Fig. 15 shows multiple line wires terminated 
at dead-end pole . 
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(j) SPIRAL CONDUCTORS AROUND 
SUPPORT WIRE BETWEEN 
TERMINAL LOCATIONS. 

@ TAPE DROP WIRE TO 
CONDUCTORS WITH 5 
WRAPS OF D VINYL TAPE. 

Fig. 14-Arrangement of Wire Terminals 

TO POLE ATTACHMENTS 

Fig. 15-Location of Wire Terminals at Dead-End 
Pole 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-123 
Issue 2, November 1973 

DROP AND BLOCK WIRE 

A TT ACHING AND FASTENING 

1. GENERAL 

1.01 In order to obtain secure attachments and 
avoid damage to building surfaces, it is 

essential that the proper clearance and lead holes 
be used for fasteners as shown in Division 080. 

1.02 This section is reissued to: 

• Add new C wire loop that replaces the B 
wire loop which has been rated MD. 

• Add new B masonry fastener that replaces 
the D masonry fastener which has been rated 
MD. 

• Add KS-19094 anti-seize compound for use 
with dissimilar metals. 

• Add new F drop wire (AT-8668) which will 
replace the C drop wire. 

1.03 tApply KS-19094, List 1 anti-seize compound 
when installing galvanized attachments on 

aluminum siding to prevent galvanic action. Squeeze 
paste from tube onto finger and apply even coat 
to inside surfaces of attachment and mounting 
screws .• 

1.04 • Apply KS-14681, List 1 anti-rust compound 
to mounting screwthreads when installing 

galvanized attachments on steel pipe or galvanized 
siding. Refer to Section 080-720-110 for application .• 

1.05 •The B masonry fastener is a nail -type 
fastener used with the C wire loop at 

permanent installations. The D (MD) masonry 
fastener is a nail-type fastener used to support 
the B (MD) wire loop .• 

1.06 •The C wire loop replaces the B (MD) wire 
loop and will accommodate the same number 

of wires or cables as did the comparable B (MD) 
wire loop .• 

1.07 • F drop wire consists of two parallel No. 
18-1 / 2 AWG copper-covered steel conductors 

insulated with a single layer of black vinyl plastic 
compound. A single ridge tracer on the insulation 
surface provides conductor identification. As F 
drop wire becomes available, the C drop wire will 
be rated MD. Refer to Section 462-200-200 for 
information on F drop wire .• 

1.08 •It is possible for foreign voltage to be 
present on buildings covered with metal 

siding. 

Caution : Before making body contact 
with any portion of the metal siding, test 
siding with B voltage tester. Refer to 
Section 460-300-109 for use of B voltage 
tester .• 

2. TYPICAL FIRST ATTACHMENTS TO BUILDINGS 
AND STEEL STRUCTURES (Fig. 1 through 9) 

2.01 Tables A, B, and C list anchoring devices 
of first attachments used on various surfaces. 

2.02 Table D lists equipping information for first 
attachments. 

CLOSE WIRE CLIP FIRMLY ON 
WIRE WI TH SIDE CUTT I NG. 

"'~~"'1"""' 
"'"" ,;;:" . ) 
1-1/2 I N. }yl LOOP OF CLAMP 

SHALL NOT BEAR 
AGAINST DROP WI RE 

5116 IN. 
ANGLE SC REW 

Fig. I-First Attachment, Horizontal Run 

© Amer ican Telephone and Telegraph Company, 1973 
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4. PRECAUTIONS 

4.01 Observe the follow ing precaution when 
planning attachments to a subscriber-owned 

clearance fixture. 

(a) Avoid climbing on roofs of subscriber 
premises. 

(b) Wear safety glasses when drilling or 
hammering 

(c) Before making attachment, inspect fixtures, 
but do not make an attachment if there is 

any doubt as to the strength or firmness of the 
fixture. 

Fig. 2-Flrat Attachment, Vertical Run (d) On joint-use fixtures observe location of the 

Fig. 3-flrat Attachment, Drop Wire Hook 

3. FIRST ATIACHMENTS ON LOW BUILDINGS (Fig. 
10 through 13} 

3.01 Where house clearance fixtures are required 
but have not been provided or where joint 

use of a fixture is impractical, refer matter to 
supervision. 

3.02 Where clearance fixtures are provided but 
the required minimum ground clearance for 

drops cannot be obtained, refer matter to supervision. 
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power service drops in order to avoid body 
contact. Wear rubber gloves and avoid body 
contact when making attachment to the fixture. 
Obtain a separation of at least 1 foot between 
telephone and power wires (Fig. 12 or 13). 

5. INTERMEDIATE AND LAST ATIACHMENTS 

5.01 Plan the wire run so that the locations of 
the point of entrance and ·the location of 

the station protectors, where the latter are required, 
will conform to the rules covered in Section 
400.100.200 covering installation of station protector. 

5.02 Do not use block wire as any part of the 
connection between exposed plant and the 

protectors, except when used as the bridle fuse 
wire on stations served from open wire, C rural, 
or 19-gauge multiple line wire with a 123AlA, 
123B1A, or 128A1A-2 protector. Block wire may 
be used on the station side of protector. 

6. SPACING OF ATIACHMENTS 

6.01 Space drop wire attachments 9 feet apart 
or less on horizontal runs and 12 feet apart 

or less on vertical runs. 

6.02 Space block wire attachments 4 feet apart 
or less on horizontal runs and 8 feet apart 

or less on vertical runs. 
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TABLE A 

FASTENERS FOR DROP WIRE HOOK 

FASTENERS 
WALL TYPE REMARKS 

QUANTITY TYPE 

Wood Siding 1 2-in. No. 18 RH Place. screw in studding. galvanized wood screw 

Stucco on Wood 1 2-in. No. 18 RH Place screw in studding. galvanized wood screw 

Rigid Composition 1 2-in. No. 18 RH Drill clearance hole to avoid split-
Shingles galvanized wood screw ting shingle. 

Masonry or Substantial 5/ 16-in. by 1-3/ 4-in. Locate anchor in center of brick. 
Brick Veneer• 1 B drive anchor Second drop wire hook should be 

located in separate brick. 
1--

Thin Wall Brick Veneer 6-in. No. 18 RH Pass screw through the seam be-
(Less Than 3-3/4 Inch 1 galvanized wood screw tween bricks. Penetrate wood 
Thickness) backing approximately 1 inch. 

1--------· t-- --
5/16-in. by 5-in. Place 7/16 in. by 2-in. galvanized 

Hollow Tile 1 RH galvanized toggle bolt square washer between wall and 
drop wire hook. 

• Do not use corner or top row of bricks. 

WALL TYPE 

Wood Siding 

Stucco on Wood 

ATTACH­
MENT 
KNOB 

s 

TABLE B 

FASTENERS FOR S AND T KNOBS 

FASTENERS 
t------~----- -- ----· -~-------------1 

QUANTITY TYPE 

2-1/2 in. No. 18 FH 
galvanized wood screw 

1---------t-------t-------------------------
T 1 3-1/2 in. No. 18 FH 

REMARKS 

Place screw in studding. 

T 1 3-1/2 m., No. 18 FH U~e 4-1/2 studding. 
galvanized wood screw m. 

__ s __ +-'--- ~;~; ~~:~~~~\~,:-v,-l~:;:,~,. 
1-------------1-------if-----+---- ---------------------- ----------·---·-- ---- ------ ·----

s 
Rigid Composition 

Shingles 

3-1/2 in. No. 18 FH 
galvanized wood screw 

1--------if---------· 1--- 4_112_ 1
·n.-No·-. _1_8 ___ F_H______________ Drill clearance hole to avoid 

T splitting shingle. 
1 galvanized wood screw 

1-------r-------+------1-------t-------- -----------------+---·--------------· ---
s l 7-in. No. 18 FH p . th h th 

Thin W aJl Brick Veneer --·--+-------if---g_a_lv_a_n_i_z_e_d_w __ o __ o_d_s_c_r ___ e_w_ __ ab!t!~~~w bri:k~'.g pen: t~~aa~ 
(Less Than 3-3/ 4 Inch )------
Thickness) T 7-in. No. 18 FH wood backing approximately 

1 galvanized wood screw 1 inch. 
1----------------+------f-f------+-----------------+----------------- ----I 

s 
Hollow Wall 

T 1 

5/16 in. by 5 in. RH 
galvanized toggle bolt 

5/16 in. by 6 in. FH 
galvanized toggle bolt 

Place flat side of S knob 
against bolt head. 

Pae• 3 
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PROVIDE SLACK WI RE 
IN THE FORM OF A 
SMOOT H CURVE 

Fig . 4-first Attachment, S Knob 

Fig. S--Fint Attachment, House Bracket 

6.03 Locate attachments so that fasteners will 
not be placed closer than 10 inches to the 

corner or t he top of a wall, except in turning 
corners. 

6.04 Place additional attachments as required to 
keep exposed wires terminated at fused-type 

protectors from touching flammable surfaces. 

6.05 Where windows are available for making 
attachments on vertical runs, place an 

attachment at each floor. 
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WOOD SHINGLE OR CLAPBOARD 

Fig. 6--Flrst Attachment, House Bracket Horizontal 
Run 

LOOP OF CLAMP SHALL NOT 
BEAR AGAINST OROP WlflE 

OROP 

5/16 IN . XI IN. FH 
GALV MACH SCREW 

Fig. 7-First Attachment, Carner Bracket 

S/16 IN. X 2 IN. 
GALV FH STOVE BOLT 

Fig . 8-Flrst Attachment, Corner Bracket Using S 
Knob 



WALL TYPE 

Wood Siding 

Stucco on Wood 

Rigid Composition 
Shingles 

Masonry or Substantial 
Brick Veneer 

Thin Wall Brick Veneer 
(Less Than 3-3/4 Inch 
Thickness) 

Hollow Wall 

*THESE ITEMS ARE 
FURN ISHED WITH" 
THE SIGN BRACKET 

ISS 2, SECTION 460-300-123 

TABLE C 

FASTENERS FOR HOUSE AND CORNER BRACKETS 

QUANTITY 

HOUSE CORNER 

3 2 

3 2 

3 2 

2 2 

2 2 

2 2 

FASTENERS 
REMARKS 

TYPE 

2-in. No. 14 RH 
Place screw in studding. galvanized wood screws 

2-1/2 in. No. 14 RH Place screw in studding. 
galvanized wood screws 

3-in. No. 14 RH Drill clearance hole to a void split-
galvanized wood screws ting shingle. 

5/16 in. by 1-1 /4 in . 
B drive anchor 

Pass screw through the seam 
6-in. No. 14 RH between bricks. Penetrate wood 

galvanized wood screws backing approximately 1 inch. 

1/ 4 in. by 3 in. or 4 in. 
RH galvanized toggle bolt 

(b) When paralleling cable is placed on strand, 
place separate cable rings for block wires 

and space them at double the spacing of the 
cable rings. 

7. INTERMEDIATE ATTACHMENTS ON BUILDINGS 
(TablH E, F, G and Fig. 14 thraugh 20) 

7.01 Make all vertical or horizontal attachments 
on a straight line. 

TYPE SIZE 

DIAM ETER 
OF SUPPORT 

INCHES 

7.02 Wire loops, drive rings, or insulated screw 
eyes may be used for drop wire attachments 

at inside corners or for a change of direction. Drop 
wire hooks may also be used for this purpose. 

170 
170 
17 0 

1-718 TO 3 
3 TO 4 
4 TO 5 7.03 Drop or block wires extending from unexposed 

plant should be supported with the following 
attachments: 

Fig. ~rat Attachment, Sign Bracket 170 Type 

6.06 When establishing a wire run on a building 
wall where cable has been placed, the wire 

run should, in general, parallel the cable run. 

(a) When paralleling cable is attached to building 
wall by cable clamps, place rings in every 

third cable clamp where clamps are 17 inches 
apart and in every other cable clamp where 
clamps are 26 inches apart. 

(a) Drive rings on wood frame building. 

(b) •C wire loops and a suitable B masonry 
fastener on masonry surfaces.f 

(c) Toggle bridle rings on hollow surfaces 

(d) Bridle rings as a substitute for drive rings 
when: 

(1) Drive rings are likely to split woodwork. 

Page 5 
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TABLE D 

EQUIPPING DROP WIRE--A'[TACHMENTS WITH S KNOB, T KNOB, OR DROP WIRE HOOK 

EQUIPPED WITH 

ATTACHMENTS s T DROP HARDWARE REMARKS 

KNOB KNOB WIRE 
HOOK 

Angle 5/16 in. 1 Place flat side of knob against 
Screw 3/8 in. 1 

Nut furnished beveled side of nut. 

1 5/16 in. by 2 in. FH Place flat side of first knob 
galvanized stove bolt against house bracket. 

----·----
2• 5/ 16 in. by 3 in. FH Place flat side of second knob 

galvanized stove bolt against beveled side of nut. 
·-----·--·--

House 1 3/8 in. by 3 in. Place flat side of first knob 
Bracket galvanized machine bolt against bolt head. ------ --

2• 3/8 in. by 5 in. Place flat side of second knob 
galvanized machine bolt against nut. 

---1-----t------1 t--- ----
1 

1 
-· ··-t-----

2" 
Corner 

Bracket - ---1 r---
1 

------I f--
1 

D 1 

Insulator c 1 
Supports 

D 

c 1 

Sign Bracket, 
170 Type 1 

• Locate one knob above and one knob below bracket. 

(2) An intermediate support il3 needed for 
greater wire carrying capacity. 

5/16 in. by 1 in. FH Obtained locally. galvanized machine screw 

5/16 in. by 2 in. FH Place flat side of knob against 
galvanized stove bolt corner bracket. 

- __ _, 

5/16 in. by 3 in. FH 
galvanized stove bolt 

Place flat side of top knob 
against bolt head and fulace 
nut against flat side of ower 
km>b. 

3/8 in. by 3 in. 
galvanized machine bolt 

Place flat side of knob against 
.bolt head. 

5/16 in. by 1 in. FH 
galvanized machine screw Obtained locally. 

5/16 in. by 2 in. FH 
galvanized stove bolt Place flat side of knob against 

3/8 in. by 3 in. beveled side of nut. 
galvanized machine bolt 

5/ 16 in. by 1 in. F:H 
galvanized machine screw Obtained locally. 

Machine screw and lock wash-
5/16 in. by 3/4 in. RH ers fu1·nished. Obtain 7/16 

galvanized machine screw in. by l in. galvanized round 
washer locally. 

7.05 Exposed drop wire runs that require fused 
protection and that are to be attached to a 

flammable surface should be supported with: 

7.04 •Drive rings equipped with a D drive anchor (a) Insulated screw eyes. 
or C bridle rings equipped with a D plastic 

anchor may be used on masonry surfaces if they 
can be used in situations to better advantage than 
C wire loops .• 

, ... 6 

(b) C knob may be used if not more than two 
wires are to be placed. 



Fig. 10-Drop Wire Attached to Power fixture 

8. INTERMEDIATE ATIACHMENT INSIDE BUILDINGS 

8.01 Drop wire runs between the point of entrance 
and the station protector should be kept as 

short as practicable. 

8.02 Exposed runs that require fused protection 
and attach to flammable surfaces should be 

supported with insulated attachments. 

8.03 Space attachments 16 inches apart on runs 
between the point of entrance and the 

protector or connecting block. Spacing will vary 
at comers with type of attachment used. 

8.04 Where drop or block wires are extended 
from unexposed plant, or where block wire 

is extended from the station side of a fuseless 
protector, the method of fastening between the 
point of entrance and the connecting block or 

ISS 2, SECTION 460-300-123 

fig. 11-0rop Wire Affoched to 2-lnch Anglo Iron 

subscriber set is the same as for fastening station 
wire. 

9. ATIACHING TO STEEL STRUCTURES 

9.01 Manufacturing buildings, warehouses, piers, 
etc, require special means of attaching. 

Pago 7 
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Fig. 12-Drop Wire Attoched to Roof Anchor Brocke 

(a) The B beam clip equipped with either a 
drive ring or the B, K, or M bridle ring is 

used to support wire runs on I beams, angle 
irons, etc, on beam thickness of 1/ 8 inch to 1/ 2 
inch. 

(b) B, C, or D insulator supports equipped with 
C or T knobs, bridle rings, or a one-bolt 

clamp can be used in various applications to 
attach to I beams, angle irons, etc. 

(1) B insulator support will accommodate B 
or M bridle rings only. It can be attached 

to steel structures up to 3/ 4 inch in thickness. 

(2) D insulator support will acommodate S 
knobs or B, K, or M bridle rings. It 

can be attached to steel structures up to 3/ 4 
inch in thickness. 

Poge 8 

Fig. 13--Drop W ire Attoched to Subscriber Pole 

10. AERIAL BLOCK WIRE SPANS 

10.01 Block wire must not be used in aerial spans 
that will introduce an exposure. 

10.02 Where aerial span crosses driveway or 
private property, provide proper clearances. 

10.03 Where span is 5 feet or less, bridle wire 
may be run without special supports. Where 

appearance is not essential and run is out of persons 
reach, this distance may be increased to 12 feet. 

10.04 Where only a few bridle wires will be run 
and the span is 35 feet or less in length, 

provide drop wire hooks and clamps to support 
run. 



4 IN. TO 6 IN. FROM CORNER AS 
REQUIRED TO AVOID SEAM 

OF BRICK 

Fig. 14-Spacing Attachments at Outside Corner of 
Building 

t IN. TO 4 IN. 

Fig . 15- Spacing C Knobs on Outside Corner of 
Building 

10.05 Where span is more than 35 feet in length, 
use either drop wire attached at each end 

on drop wire hooks or bridle wire supported on 
2200-pound strand. 

10.06 Where span exceeds lengths specified in 
10.03 or 10.04, bridle wire may be run in 

1-112 inch No. 22 cable rings attached to 2200-pound 
strand. Space cable rings 3 feet apart. Place a 
drag line in the rings of the crossing span at the 
time they are attached. The drag line should 
always be replaced after it has been used for pulling 
wires across the aerial block wire span. 

10.07 Fasten 1/2-inch wall strap to wooden building 
with two 3/8- by 4-inch coach screws installed 

ISS 2, SECTION 460-300-123 

in studding. Bore 1/4-inch lead holes for drive 
screws. 

11. EQUIPPING AND INSTALLING W LEADER BRACKET 

11.01 The W leader bracket is a meta l str ap 
designed to be installed over small obstructions 

such as pipes , rain spouts, etc, on walls. The 
bracket will clear obstructions extending 5 inches 
from wall surfaces. The W leader bracket has a 
single-tapped hole in the center for equipping it 
with a B, K, or M bridle ring. 

12. LAST ATTACHMENTS 

12.01 The last attachment should be located within 
18 inches of the building entrance hole. 

12.02 Use the C knob on exposed wires that 
pass through a flammable surface. The 

E drop wire clamp is used on unexposed wires. 

13. BUILDING ENTRANCE HOLES FOR DROP AND 
BLOCK WIRES 

13.01 Use plastic tubes at building entrance holes 
for drop wire where fused protection is 

required and the wire passes through a flammable 
surface. Cut plastic tubes with a hack saw or 
diagonal pliers. Do not use split tubes at entrance 
holes. 

13.02 The B entrance plug is intended primarily 
for use with NP, C, E, or F drop wires 

and is furnished in 1/2- and 3/4-inch diameter sizes. 
This plug may be used: 

(a) To seal unused entrance holes in buildings 
to prevent entrance of rain, wind, insects, 

etc. 

(b) To mechanically protect wire against abrasion. 

(c) In place of plastic tube at building entrance 
hole on stations not requiring fused protection. 

13.03 B entrance plug may be added to existing 
drop wire by separating partial split provided 

on inside surface of plug. 

13.04 When drilling building entrance holes , 
consider the following: 

(a) Drill holes away from side where appearance 
is most important. 

Page 9 
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.TABLE E. 

FASTENERS FOR INTERMEDIATE ATTACHMENTS ON DROP AND BLOCK WIRE 

ATTACHMENT 

c 
Wire 
Loops 

No. 1/2 
No. 5/8 
No. 7/8 
No. 1-1/4 

1/2 in. 

QUAN 

FASTENER 

TYPE 

No. 3 

TYPE OF 
CONSTRUCTION 

Concrete 

B 
Masonry 
Fastener 

No. 4 Mortar 
t---N-o.-5-----+ci;;;J~,-:-=r--~--B-lo_c_k __ 

Cement_} 

3/16 in. x 5/8 in. 
D Drive Anchor 

REMARKS 

Fasteners for hand­
type drive tools 

-----+-------"f------------------

Drive 
Rings 

5/8 in. and 1 1/ 4 in. x 1 in. 
7 / 8 in. D Drive Anchor Masonry or substantial 

brick veneer I- --t------+----------------------
5/8 in. L* 
7/8 in. L* 
1-1/4 in. 
1-1/4 in. L* 

1/4 in. x 1 in. 
D Drive Anchor 

7/8 in. 1 No. 12 D Plastic Anchor 
c 

Bridle 
Rings 

r;:-~1/4 in. 1 -~~6-D-~-la-s-ti~ Ai:;:::-
1-5/8 in. 

Masonry or substantial 
brick veneer 

1-3-in-.--·---t-----+--------------------! 

B, K, or M Bridle Rings 

C Knob 
(used only where 
fused protectors 

are required) 

E Drop Wire Clamp 

B beam clip insulator 
support 

2-1/2 in. No. 10 RH 
galvanized wood screw 

Angle irons, 
I beams, etc 

Exposed woodwork 
(outdoors) 

Locate screw approxi­
mately 1 in. above 
bottom shingle or 
clapboard. 

-2-;;-N~~-SRH _______ 4 E~~-;;.i--;-~;;;iw--or-k------1----- ---· -------! 

blued wood screw (indoors) 
----- ------------ - -------r--------------------

1 

3 in. No. 10 RH 
galvanized wood screw Stucco on wood 

D 
Masonry 
Fastener 

No. 3 Concrete 

-No-:--4--~~t;-r --------- Fasteners for hand-

-------+-cin"<l~;----,-=- type drive tools 

No.5 --- -~ 

!---+----------~--- Ceme~- _ -----! 
1 3/ 16 in. x 1 in. Brick 

B Plastic Anchor --------+-----------;---! 
---+- Wo~d-~ldl-;:;g or Locate screw approx1-

l in. No. 8 RH shingle and mately 1 in. above 
galvanized wood screw Metallic siding bottom shingle or 

3/ 16 in. x 3 in. toggle 
bolt 

on wood clapboard. 

Hollow wall 

• The L type is equipped with longer shank. 

(b) Slope holes upward from outside. 

(c) Use seams when drilling through masonry. 

(d) Exercise eare to avoid splintering wood or 
cracking masonry or brick. 

Page 10 

(e) Drill clearance hole on all types of shingle 
siding. 

13.05 Sizes of building entrance holes for wires 
and plastic tubes are shown in Table G. 
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t TABLE F • 

CAPACITY OF WIRE LOOPS, DRIVE RINGS, BRIDLE RINGS FOR DROP AND BLOCK WIRE 

TYPE OF RING OR 
INSULATED SCREW EYE 

SIZE 

1/ 2 
5 /8 and 5/8 L • 

Drive Rings 7/8 and 7/8 L" 
1-1/ 4 and 1-1 / 4 

No. 1/ 2 

C Wi re Loopst 
No. 5/8 
No. 7/ 8 

No. 1-114 

7/ 8 

C Bridle Rings 
1-1 / 4 
1-518 
3 

-- ·-··----
B, K, or M Bridle Rings 1-114 

-- -
Insulated Scr ew Eyes 

5/8 S and L"' 
I S and L ''' 

* L represents longe r shank . 

t Install with suitable B masonry fasteners . 

APPROX 2 IN. TO 4 IN., LOCATING 
RINGS IN CENTER OF BR ICKS 

B WIRE ~OOPS, DRIVE RINGS 
OR TOGGLE BRIDLE RINGS 

Fig. 16-Spacing Attachments at Inside Corner of 
Building 

L" 

MAXIMUM NUMBER OF WIRES 

I- -
NP, C, E, or F MULTIPLE 
DROP WIRE 

BLOCK WIRE 
DROP WIRE 

2 3 0 
6 9 1 

16 22 2 
30 40 5 

2 3 0 
6 9 1 

1G 22 2 
30 40 H 6 9 
16 22 

I 
2. 

30 40 5 
100 140 16 

-----
16 22 2 

4 0 
10 1 

Fig. 17-Spacing Insulated Screw Eye When Changing 
Direction of Wire Run 
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Fig. 18--B Beam Clips 

-- E DROP WIRE 
CLAMP 

TWO LAYERS OF 
3/4 IN. BLACK 
FRICTION TAPE 

Fig. 19-last Attachment, Building Entrance Slapes 
Upward From Outside 

Page 12 

E DROP WIRE CLAMP 
OR C KNOB 

Fig. 20-last Attachment, Building Entrance Hole 
Does Not Slope Upward From Outside 
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.TABLE G. 

SIZES OF BUILDING ENTRANCE HOLES 

FOR DROP AND BLOCK WIRES AND PLASTIC TUBES 

TYPE WIRE, QUANTITY 

D block (bridle) 2 3 4 

NP, C, E, or F drop 1 I 2 I 3 1 2 3 

PLASTIC 
TUBE REQUIRED 

TUBE NOT REQUIRED 

TUBE SIZE, INCH 3/8 I 112 I 5/8 

ENTRANCE HOLE SIZE, INCH 112 I 5/8 I 3/4 3/8 1/2 5/8 

Note: When porcelain tubes are used, the size of the hole must be increased. 

5 

4 

8/4 

, ... 13 
13Pat .. 



BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 460-300-127 
Issue 1, December 1969 

AT&TCo Standard 

POLE-TO-POLE AND POLE-TO-BUILDING RUNS 

1. GENERAL 

1.01 Drop wire should be strung to normal 
stringing sags unless ground clearances make 

it necessary to use the minimum stringing sags as 
outlined in the section stringing sags of Drop Wires. 

2. DISTRIBUTING DROPS FROM TERMINAL POLES 

2.01 At Terminal Poles Not Requiring Guard 
Arms: Distribute drop wires from drive 

hooks placed on the face or back of poles. On 
pole-to-building spans, use drive hooks located above 
the suspension strand. On spans from pole-t<J..pole 
and from pole-to-span clamp, use the drive !>no!• 
located below the cable. Existing drive hooks below 
the strand may also be used for drop runs to 
buildings if proper clearances can be obtained. 
Pass the drop wire through the drive hook ortly 
when no sharp bends will be placed in the wire. 

3. DROP WIRE RUNS ALONG THE LEAD SECTION 

General 

3.01 For transmission and maintenance reasons, 
observe local instructions as to the maximum 

number of drops permissible and limit the length 
of a drop wire run to 500 feet. 

3.02 Attach drop wire runs to poles along the 
lead by means of drive hooks. However, 

existing pole brackets may be used if they are 
located as specified for drive hooks. 

Lead Carrying Aerial Cable 

3.03 On straight line poles or inside corner poles 
where the pull of the wire is away from 

the pole, use a single drive hook to support the 
drop wire. 

3.04 On jointly used poles or poles which are 
likely to become jointly used, drop wires, 

may be distributed from guard arm hooks where 

NOTES. 
I. TRANSPOSE ARRANGEMENT SHOWN ABOVE,WHEN 

TERMINAL IS LOCATEO ON LEFT SIDE OF POLE. 
2 THESE DRIVE HOOKS MAY BE USED FOR RUNS TO 

BUILDINGS IF PROPER CLEARANCE CAN BE OBTAINED 
3. LOCATE THIS DRIVE RING SO WIRE RUN TO TERMINAL 

WILL BE IN LINE WITH TERMINAL RINGS 

' TO NEXT POLE 
OR SPAN CLAMP 

Fig. 1-Strand Mounted Terminal 

a guard arm is required to provide proper climbing 
space. 

4. PARTY-LINE TAPS ON DROP WIRE RUNS ALONG 
THE LEAD 

Tap at Intermediate Points 

4.01 To make an intermediate party tap along 
the lead, proceed as follows: 

(1) Install a lOlB wire terminal on the pole 
directly below the drive hook. 

(2) Place a second drive hook on the face or 
back of the pole at the same level as the 

existing hook supporting the through drop wire. 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 
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TO STATION ' 

" 

/ 

NOTE: 

" ' ' ' 

THESE DRIVE HOOKS 
MAY BE USED FOR 
RUNS TO BUILDINGS 
IF PROPER CLEARANCE 
CAN BE OBTAINED. 

" 

v 
DRIVE RINGS 

ON 1/8 POINTS 

:1 

/ TO STATION 

'-
' 

LASHED OR RING 
SUPPORTED CABLE 

TERMINAL 

Fig. 2-Terminal Mounted on.Cable Side of Pole 

(3) After testing to make sure the line is not 
in use, cut the through drop wire about 2 

feet from the first drive hook. The drop wire 
puller can be used to hold the wire before the 
cut is made. 

(4) Splice a piece of drop wire to the short 
end of the through drop wire supported by 

the drop wire puller. Install a drop wire clamp 
on the spliced wire and place it on the new drive 
hook on the face or back of the pole. 

(5) Place drive rings on pole and run the wire 
through them and terminate the two ends 

of the through drop wire on the binding posts 
of the wire terminal. Terminate the bridging 
drop wire in the wire terminal on top of the 
through wire connections. The complete party 
line tap is illustrated in Fig. 9. 
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TO NEXT POLE 
OR SPAN CLAMP 

NOTE: 
THESE DRIVE HOOKS 
MAY BE USED FOR 
RUNS TO BUILDINGS 
IF PROPER CLEARANCE 
CAN BE OBTAINED. 

ON i/8 POINTS 

/TO STATION 

LASHED OR RING 
SUPPORTED CABLE 

Fig. 3--Terminal Mounted on Face or Back of Pole 

Tap at End of Run 

4.02 If the drop wire run along the lead is to 
be extended to an additional station, proceed 

as follows: 

(1) Place a lOlB wire terminal on the pole and 
cut the existing subscriber circuit into it. 

(2) Terminate the drop wire extension in the 
lOlB wire terminal to make the bridging 

connection. 

(3) Splice out the existing drop loop and terminate 
it in the wire terminal. The complete 

arrangements are similar to those shown in 
Fig. 9. 



TERMINAL 
POLE 

TO STATION 

/ 

INTERMEDIATE 
POLE 

INTERMEDIATE 
POLE 
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DISTIRIBUTION 
POLE 

111 61NAPPROX. 

~~~~~-j_~~?."3~"'==~ 
DRIVE HOOK 
ON FACE OR 
BACK OF POLE 

I ~ DRIVE HOOK 
ON CABLE 
SIDE OF POLE 

Fig. 4-Drop Wire Run Along Lead Carrying Cable 

DROP WIRE CLAMP 

DRIVE HOOK ON 
FIELD SIDE OF POLE 

' TO STATION 

/ 

/ 

/ 

' ' 
/ TAIL WIRES OF 

SLACK WIRE 

TO STATION "/ ~~~~p=N~U~~l~;I:~~~;~ 

" TO STATION 

Fig. 5-Distributing Wires From Pole Other Than 
Terminal 

4.03 In disconnecting a party line tap, lift its 
termination in the lOlB wire terminal. Tag 

and cap the free end of the wire and bend it back 

NOTE: 

(SEE NOTE) 

TAIL WIRES OF CLAMPS PULLING 
AGAINST SHANK OF DRIVE HOOK. 

Fig. 6-Turning Outside Carner 

upon itself about the lower ring and tape securely 
to the supporting wire. 

5. RUNNING DROP WIRE PAST CABLE TERMINALS 

5.01 Avoid drop wire runs past a cable terminal 
by endeavoring to obtain a reassignment to 

a nearer terminal. 

Page 3 
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5116 IN. GALV STOVE 
BOLT WITH SQ NUT* 

SHAKE PROOF 
LOCKWASHER * 

LIGHTING POLE STREET u 
7/16 IN. X I IN. GALV 
ROUND WASHER 

SHAKEPROOF LOCK WASHER* 

Fig. 7-Attachment to Type 170 Sign Bracket 

5.02 Where a disconnected drop wire passing a 
terminal is to be reused, obtain an assignment 

to the nearer terminal if practicable. 

6. ATTACHING DROP WIRE TO METAL TROLLEY OR 
STREET LIGHTING POLES 

6.01 Drop wire attachments to metal trolley, 
traffic signaling, or street lighting poles 

should be avoided. However, if it is unavoidable, 
refer the case to your supervisor for specific 
approval before attachments are made. 

Installation 

6.02 Attach drop wire to metal street lighting, 
traffic signaling, or trolley pole by means 

of a drop wire hook fastened to a type 170 or 188 
sign bracket as illustrated in Fig. 7 and 8. The 
diameter of the pole determines the type of sign 
bracket to be used, as follows: 

Type of Sign Bracket Diameter of Pole 

2-170 1-7 /8 to 3 inches 

3-170 3 to 4 inches 

4-170 4 to 5 inches 

6-188 5 to 8 inches 

10-188 8 to 12 inches 

6.03 Only one drop wire shall be attached to a 
sign bracket. 
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5/16 IN_ X 1-1/4 IN 
GALV. STOVE BOLT 
WITH SQUARE NUH'. 

TROLLEY POLE 

(SIZE) 188 SIGN 
BRACKET ATTACHED 
TO LARGE POLE 

j;ir=~~~~'\{~ REMOVE SHARP 
EDGES WITH FILE 
AFTER BREAKING 
OFF BAND 

SHAKEPROOF 
LOCKWASHER * 

7/16 IN.XI IN 
GALV. ROUND WASHER 

DROP WIRE HOOK 

(SIZE) 188 SIGN 
BRACKET ATTACHED 
TO SMALL POLE 

111111111111\!llll 

SHAKE PROOF LOCKWASHER * 

*THESE ITEMS ARE 
FURNISHED WITH THE 
SIGN BRACKET 

Fig. 8-Attachment to Type 188 Sign Bracket 

TO NEXT POLE 

NOTE: 

WIRE 
SPLICE 

(SEE NOTE) 

1018 WIRE TERMINAL (ATTACH 
WITH TWO NO. IOX I IN. LG. R.H. 
GALV. WOOD SCREWS) 

/ 

TO STATION 

,/' 

TO NEXT POLE 

" TO STATION 

DRIVE HOOK ON FACE 
OR BACK OF POLE 

Fig. 9-Completed Party Line Tap 



BELL SYSTEM PRACTICES 
Plant Series 

SECTION 460-300-129 
Issue 1, December 1969 

AT& TCo Standard 

DROP AND BLOCK WIRE-DISCONTINUANCE OF SERVICE 

1. GENERAL 

1.01 This section outlines methods for disposing 
of drop wire at customer building and pole 

on discontinuance of service. 

2. STATION PROTECTOR OR CONNECTING BLOCK 
LEFT IN PLACE 

2.01 Where station protector or connecting block 
is not to be removed, do not disconnect .the 

outside drop at the customer building. 

3. STATION PROTECTOR OR CONNECTING BLOCK 
REMOVED AND DROP WIRE LEFT IN PLACE 

3.01 Where drop loop terminates on station 
protector or connecting block inside the 

subscriber building, disconnect the drop at station 
protector or connecting block and pull it out of 
the building entrance hole. Secure wire as shown 
in Fig. 1. 

3.02 Where drop wire is terminated in a station 
protector located on outside of building 

proceed as follows: 

(1) Disconnect drop, ground, and station wires 
at the protector. 

(2) Tape and secure wire as shown in (Fig. 2). 

3.03 Where station protector or connecting block 
is used as a bridging point for two or more 

party-line stations and one station is to be disconnected, 
disconnect only the associated station wiring at 
the bridging point. Secure the free end of wire 
in one of the following ways: 

(a) Lay free end of wire back on itself about 
the nearest ring and secure to supporting 

wire with friction tape. 

(b) Tape the free end of wire with friction tape 
and secure with inside wiring nails or staples. 

If all the party-line stations are to be disconnected 

Fig. 1-Terminating Drop Wire When Protector is 
Removed 

at the same time, dispose of the drop loop in 
the manner outlined in 3.01 and 3.02 for single 
station installations. 

4. STATION EQUIPMENT TO BE REMOVED BUT NO 
ACCESS TO STATION PROTECTOR OR CONNECTING 
BLOCK 

4.01 Cut drop wire at entrance hole. Serve and 
tape the free end as shown in Fig. 1. 

Cl American Telephone and Telegraph Company, 1969 
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TAPE ENDS OF WIRE WITH 3/~ IN. 
FRICTION TAPE, AND THEN SECURE FREE 
ENO TO SUPPORTING WIRE WITH TAPE. 

-~J_ , . ,,._., /1 IL:~~ 
DROP WIRE 1 c::--­_ ...:.::u .~ :~ .,. 

--~-· 

- ---GROUND WIRE 

STATION WIRE 

IF THE PROTECTOR MOUNTIN? 
IS REMOVED, TAPE ENOS OF 
THE STATION ANO GROUND 
WIRES TO THEIR SUPl'ORTIN? 
WIRE S WITH FRICTION TAPE AS 

-- INOtCATED. IF TtiE PRO'TECTOR 
MOUNTING IS LEFT IN PLACE, 
LEAVE ENOS OF WIRES INSl0£ 
OF MOUNTING.·-

Fig . 2-Terminating Drop and Station Wiring When 
Protector is Removed 

5. . DROP AND BLOCK WIRE DISCONNECTS AT POLE 

5 .01 Suitable tags, locally provided, are wrapped 
around the ends of disconnected drops as a 

means of identifying each drop in connection with 
plant orders to restore service. The tag should 
indicate the address of the customer served and 
other pertinent information as determined by local 
service practices. 

5 .02 The top nuts of the binding posts which are 
vacated by disconnected drops, should be 

turned down fingertight . 

5 .03 Where a cable pair becomes spare on 
disconnecting a drop and it appears in a 

cross connecting terminal in the cable run, the 
associated cross connection should be removed in 
accordance with local instructions. 
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6 . PLACING B DROP WIRE CAP ON END OF 
DISCONNECTED DROP WIRE 

6.01 Fig. 3 shows the procedure for placing the 
B Drop Wire Cap. 

7. DISCONNECTING DROP WIRE AT DISTRIBUTION 
CABLE TERMINALS 

7.01 Pole Mount ed Terminals: Dispose of 
connected drop as follows: 

(1) Pull the fr ee end of wire out of the 
terminal. 

(2) Lay wire back on itself at the first r ing 
below the terminal, tag and cap the free 

end and then secure the free end to the 
supporing par t of the wire (Fig. 4). 

7.02 Strand and Sheath Mounted Terminals: 
Dispose of disconnected wire at 49-, N-, 

and T-type terminals as follows: 

7.03 

(1) Pull free end of wire out of the terminal. 

(2) Lay wire back on itself at the wiring 
ring, which will allow the free end to 

fall outside the terminal wiring rings. 

(3) Tag and cap the wire end and secure it 
to the supporting part of the wire as 

shown in Fig. 5. 

Wall Mount ed Terminals: 

(a) Vertically Mounted Terminals: Dispose 
of disconnected drop in the manner described 

in 7.01 for pole-mounted terminals . 

(b) Horizontally Mounted Terminals: Dispose 
of disconnected drops in the manner 

described in 7.02 for strand mounted terminals . 
The completed operation is shown in Fig. 6. 

8. DISCONNECTING DROP WIRE AT WIRE TERMINALS 

8.01 Party Line Taps in Drop Wire Runs Along 
a Lead: Pull the free end of wire out of 

the wire terminal, tag and cap it and secure to 
the supporting part of the drop as shown in Fig. 
7. If the par ty line extending beyond the wire 
terminal pole is disconnected, treat its free end at 



B DROP WIRE CAP 

WRAP IDENTIFICATION 
TAG AROUND WIRE END 

DROP WIRE 

PRESS CONDUCTORS TOGETHER 

TAGGED WIRE END 
INSERTED lN CAP 

DROP WIRE 

TAPE WRAPPING AROUND 
OPEN ENO OF CAP 

DROP WIRE 

TAPE WRAPPING SECURING 
FREE END TO SUPPORT 

PART OF DROP WIRE 

Fig. 3-Disposition of Disconnected Drop Wire 
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TAGGED AND 
CAPPED WIRE END 
SECURED TO THE 
SUPPORTING PART 
OF THE DROP WIRE 

BEND BACK 
DISCONNECTED DROP 
WIRE AT FIRST RING 

N TYPE TERMINAL 

Fig. 4-N-Type Terminal, Pole Mounted 

BEND BACK DISCONNECTED WIRE 
AT RING WHICH WILL PERMIT 
CAPPED WIRE END TO FALL 
BEYOND THE TERMINAL END. 

TAGGED AND CAPPED ENO 
SECURED TO SUPPORTING 
PART OF DROP WIRE. 

Fig. 5-49-Type Terminal, Strand Mounted 

this point the same as for the intermediate party 
line. 

8.02 Drops from Open Wire Lines: Pull 
disconnected drop from the wire terminal 

mounted on the crossarm or pole. Lay wire back 
on itself at drive ring located below the wire 
terminal, tag and cap the free end and secure it 

Page 3 
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N TYPE TERMINAL 

BEND BACK DISCONNECTED WIRE 
AT THE RING WHICH WILL PERMIT 
.THE FREE WIRE ENO TO FALL 
BEYOND THE TERMINAL END. 

L 
TAGGED AND 
CAPPED WIRE END 
SECURED TO THE 
SUPPORTING PART 
OF THE BRIDLE WIRE. 

Fig. 6-N-Type Terminal Wall Mounted 

TAGGED AND CAPPED 
WIRE END SECURED 
TO THE SUPPORTING 
PART OF THE DROP WIRE 

BEND BACK 
DISCONNECTED 
DROP WIRE AT RING 

IOIB2 
WIRE TERMINAL 

I I 

Fig. 7-101-Type Wire Terminal, Pole Mounted 
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to the supporting part of the drop as shown in 
Fig. 8. 

9. DISCONNECTING DROP WIRE AT 116-TYPE 
PROTECTOR 

9.01 Where, for purposes of protection, a drop 
wire is connected through a 116-type protector 

to a cable distribution terminal, disconnect the 

10182 WIRE TERMINAL 

BEND BACK DISCONNECTED 
BRIDLE WIRE AT RING I, 

Fig. 8-Wire Terminal Mounted on Crossarm 

bridle cross connection wire at the cable terminal. 
Pull the free end of the bridle wire out of the 
terminal and tag, cap, and support it as described 
in Part 7. 

10. DISCONNECTING DROP WIRE AT CROSS 
CONNECTING TERMINALS 

10.01 Disconnect the drop wire and tag and cap 
the end. Bend the wire back on itself 

and secure the free end inside the terminal. 

11. TAPING END OF DISCONNECTED DROP WIRE 

11.01 Where B drop wire caps are not available, 
wire ends may be taped with friction tape. 



BELL SYSTEM PRACTICES 
Plant series 

SECTION 460-300-131 
Issue 1, December 1969 

AT&TCo Standard 

MULTIPLE DROP WIRE 

PLACEMENT 

1. GENERAL 

1.01 This section covers methods for placing 
multiple drop wire in spans and on building 

walls. 

2. MULTIPLE DROP WIRE RUNS ON BUILDINGS 
(Fig. 1) 

2.01 First Building Attachment: Use a drop 
wire hook as the first building attachment 

for multiple· drop wire in pole-to-house spans. 
Attach hook to masonry walla with 5/16 by 1-3/4 
inch hammer drive anchor; and to wood, stucco on 
wood, and metal on wood walls with No. 18 RH 
galvanized wood screw 2-1/2 inches or longer. The 
screw',should penetrate the house studding at least 
1-1/4 inch. Only one multiple drop wire should 
be supported on a drop wire hook. 

TO 
DISTRIBUTION 

POLE 

NO. 9 CABLE 
CLAMP 

8 MULTIPLE 
DROP WIRE 

5/8 IN. DRIVE RINGS 
SPACED 3 FT APART 

1 IQC PROTECTOR 

5/8 IN. 
DRIVE RINGS 

SPACED 
6 FT APART 

Fig. 1-Complete Wire Run on Building 

2.02 Second Building Attachment: Clamp the 
cable to the wall close to the drop wire 

hook attachment with a No. 9 cable clamp. Attach 
clamp to walls as follows: 

Wood walls-1-112 inch No. 14 galvanized RH 
wood screws 

Masonry walls-114- by 1-inch hammer drive 
anchor 

Stucco on wood } 
Metal on wood 2-inch No. 14 galvanized 
Rigid composition RH wood screw 

2.03 Intermediate Building Attachments: Use 
5/8-inch drive rings about 3 feet apart as 

intermediate attachments. It will be necessary to 
spread the opening in the rings slightly in order 
to insert the multiple drop wire. 

2.04 Last Building Attachment: Place a No. 
9 cable clamp on the multiple drop wire 6 

inches from point of entrance to protector, wire 
terminal, or building after pulling the wire taut in 
the ring run. Attach clamp to wall as indicated 
in 2.02. 

2.05 The multiple drop wire may be terminated 
in 6-pair wire terminal or 6-pair protector 

on the outside wall or inside the building. 

3. PLACING D DROP WIRE CLAMPS ON MULTIPLE 
DROP WIRE 

3.01 The D clamp is designed primarily for use 
on multiple drop wire. It consists of two 

identical semicircular shells and two flat wedges 
held together by a tail wire. 

© American Telephone and Telegraph Company, 1969 
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3.02 Install the clamp on the wire in the following 
manner: 

(1) Interlock the two shells on the wire with 
the large ends toward the span . 

(2) Press the shells together and slide the 
wedges into the tab rails on the sides of 

the shells. Tap the wedges with pliers to seat 
them firmly. 

(3) Place the tail wire over the drive hook or 
drop wire hook (Fig. 2). 

TAIL WIRE TO DRIVE 
HOOK OR DROP WIRE HOOK 

Fig. 2-D Drop Wire Clamp Assembled on Wire 

4 . TERMINATING MULTIPLE DROP WIRE IN CABLE 
TERMINALS 

4 .01 Remove the outer jacket and glass yarn tape 
back to the first of the three drive or bridle 

rings associated with a pole- or wall-mounted 
terminal. For sheath-mounted terminals, stop jacket 
at terminal wiring ring nearest the pole. Fan out 
the pairs, run them through the rings, and terminate 
t hem in the terminal in the manner followed for 
block wire. 

S. TERM IN A TING MULTIPLE DROP WIRE IN 116-TYPE 
PROTECTORS 

S.01 The 116C protector can be used with multiple 
or individual drop wires. It contains twelve 

Page 2 
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2AlA or 2B2-type protector units, six pairs of line 
terminals, and two terminals for signal ground 
connections. 

S.02 The 116A (MD) protector is equipped with 
a housing which is similar to that of the 

10-pair N-type distribution terminals. 

5.03 Insert the multiple wire or separate drop 
wire into either end of the protector as 

desired. It will greatly facilitate conductor 
terminations if the end of the wire is stripped of 
its outer jacket before inserting the wire into the 
protector housing. 

5 .04 All drop wire conductors should be terminated 
during the initial installation. Place the 

individual wires under the bottom nut of each 
binding post. Station wires entering the protector 
through the wire holes are terminated between 
the washers below the top nut. The signaling 
ground terminals are bonded internally to the 
protector ground terminal. 

6 . INSTALLING 60-TYPE FUSES ON 116-TYPE 
PROTECTORS 

6.01 Sneak current fuses, when specified , may 
be added to the 116-type protector . A 14A 

fuse holder is used to mount the 60-type fuse on 
the protector .. 

7. TERMINATING MULTIPLI! DROP WIRE IN 1048 
WIRE TERMINALS 

7.01 A 6-pair wire terminal similar in design to 
the 116C protector is used where station 

protectors are not required . The terminal block 
is similar to the block in the 116C protector except 
for the omission of the protector units and ground 
clamp. The wiring of the wire terminal will be 
the same as for the 116C protector , except, that 
the ground wire connection when required for 
station ringers is made on one of the ground posts. 
Use a No. 14 ground wire fo r this purpose. 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-134 
Issue 3, May 1972 

DEDICATED PLANT­

WIRING ACCESS POINTS 

1. GENERAL 

1.01 Under the dedicated plant plan, a pair is 
permanently assigned to a specific residence 

or non-key business address from a central office. 
Once dedicated, the pair will remain permanently 
assigned to a customer's location, whether working 
or idle. 

1.02 This section is reissued to add information 
on the: 

• UP-1248 cable closure 

• B and C bond clamps and WE-1 cable tie 

• Restoring previously used IN cable pair. 

1.03 Subscriber drop, block, or buried service 
wires should not be terminated in an access 

point; they should be terminated in distribution 
terminals. 

1.04 Access points can be distinguished from 
control points by: 

(a) A green B cable tie placed around the 
EXPRESS cable of a strand-mounted access 

point (Fig. 2). A red B cable tie identifies a 
control point (Fig. 4). 

(b) A marker with a letter A on a green 
background installed on pole- and wall-mounted 

closures, building cabinets, and buried closures 
identify access points. Control points are identified 
by a letter Con a red background. 

1.05 Control points are under administrative 
control of the engineer of outside plant, 

and all pair connections in control points are made 
under engineering work orders. 

1.06 Access points have been designed so that 
Telephone Company personnel entering an 

access point will find the OUT cable pairs placed 
through the rear holes of the wiring brackets, and 
the method of connecting the IN and OUT pairs 

the same regardless of the type of closure. This 
has been done to facilitate good housekeeping. 
The closure should always look neat after the 
workman leaves the job. 

1.07 When piecing-out cable pairs, do not change 
colors. Always use wire of the same color 

and gauge as the cable pair being pieced-out. 

1.08 A talk pair is provided for calling testboard 
and other locations which will reduce test 

pick damage to the conductors. 

2. DEFINITIONS 

2.01 Access Points provide a means of connecting 
pairs in distribution cables to spare pairs in 

main or branch feeder cables. Cables entering 
access points from the central office or a preceding 
control point are termed IN or EXPRESS cables 
(Fig. 1). Cables leaving access points toward 
subscribers are termed OUT cables. Cables which 
originate in the access point assume the address 
of the access point, and the cable pair numbers 
assigned to the pairs in these cables begin at one 
(1) and continue up to the total number of pairs 
originating at this location. EXPRESS feeder 
cables leaving access points do not change designations. 

2.02 •Continuous PIC Sheath Count provides 
binder group identification by the use of 

colored wire ties installed at the time of construction 
of the access point. Table A lists an example of 
continuous PIC sheath count in an access point with 
one or more IN and OUT cables. 

2.03 A workman visiting the following types of 
access points will find that the OUT cable 

units have been positioned in the wiring brackets 
and identified by a continuous PIC sheath count. 
The access point may have a number of pairs 
connected or no pairs connected. 

(a) Strand-Mounted Access Point-The lBl 
closure (Fig. 2) is used as a strand-mounted 

access point. 

© American Telephone and Telegraph Company, 1972 
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TO CO 

MAIN FEEDER CABLE 

LATERAL CABLE 
(CONTROL POINT IN CABLE) 

POINT 

BRANCH FEEDER CABLE 

BRANCH FEEDER CABLE 
(ACCESS POINT IN CABLE) 

TH ROUGH FEEDER 
CABLE 

I 
ACCESS 

POINT IN 
CABLE 

CO~L I 
(CONTROL POINT OUT CABLE) DISTRIBUTION CABLE 

ACCESS 
POINT 

(ACCESS POINT OUT CABLE) 

DISTRIBUTION 
TERMINALS 

Fig. 1-Slmplified Dedicated Plant Distribution System 

(b) Pole- and Wall-Mounted AcceliW Points-The 
5-type closures (Fig. 3) and the 29-type 

cabinets (Fig. 4) are used to enclose pole- and 
wall-mounted access points. 

(c) Access Points in Buried Plant-The L 
backboard (Fig. 5), the M backboard (Fig. 

6), and the N backboard (Fig. 7), used in 
conjunction with the G, H, UP-1200, and UP-1248 
cable closures, respectively, are used for access 
points in buried plant. The UP-1248 cable closure 
(Fig. 8) supersedes the UP-1200 cable closure 
and is used to enclose large PIC cable splices, 
to house access and control points, and to house 
CCTV (close circuit television) equipment. 

(d) B or C Bond Clamp (Fig. 9 and JO): Used 
to bond the metallic shield of PIC cables to 

the ground bracket of the closure (Fig. 11). 

(e) WE-1 Cable Tie (Fig. 11): Used to secure 
the cables to the ground bracket assembly .• 

3. IDENTIFYING SPECIAL CIRCUITS 

3.01 When cable pairs are used for special services, 
it will be necessary to identify the circuits 

at the time the pairs are connected by wrapping 
a red warning marker tape around each B wire 
connector as shown in Fig. 3. 
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3.02 When disconnecting the special service pairs, 
remove the red warning marker tape from 

the B wire connectors. 

4. CONNECTING 

4.01 The procedures for connecting the IN and 
OUT cable pairs in an access point are the 

same in each type of closure and are designed to 
eliminate unnecessary handling of pairs once they 
are connected, promote good housekeeping, and 
provide easy identification; therefore, it is important 
that the procedures outlined in this section be 
followed. 

Cable End Location or Locations Fed by Stub Cable 

4.02 Loosen the B cable tie and select the assigned 
IN pair. 

4.03 Cut the assigned IN pair as close to the 
acetate container as possible. 

Note: If the wrong pair is cut, splice with 
same color wire and insert each conductor in 
a B wire connector and press. Replace the 
pair within its binder group. 

4.04 Pull the assigned IN pair from the binder 
group and place in the front wiring bracket 
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TABLE A 

EXAMPLE OF A CONTINUOUS PIC SHEATH COUNT IN AN ACCESS POINT 

OUT CABLES1 IN CABLES' 

CABLE 
CONTS 

COLOR OF CABLE CONTS COLOR OF 
CABLE PIC BINDER WIRE ON CAllE PIC BINDER WIRE ON 

NO. SHEATH GROUP PIC SHEATH CONTS GREEN NO. SHEATH GROUP PIC SHEATH CONTS GREEN 
COUNT COUNT BINDER COUNT COUNT BINDER 

1 1-25 BL-W 1-25 BL-W 1 1-25 BL-W 1-25 BL-W 
1 26-50 0-W 26-50 0-W 1 26-50 0-W 26-50 0-W 
1 51-75 G-W 51-75 G-W 1 51-75 G-W 51-75 G-W 
1 76-100 BR-W 76-100 BR-W 1 76-100 BR-W 76-100 BR-W 

2 1-25 BL-W 101-125 S-W 1 101-125 S-W 101-125 S-W 
2 26-50 0-W 126-150 BL-R 1 126-150 BL-R 126-150 BL-R 
2 51-75 G-W 151-175 0-R 1 151-175 0-R 151-175 0-R 
2 76-100 BR-W 176-200 G-R 1 176-200 G-R 176-200 G-R 

3 1-25 BL-W 201-225 BR-R 2 1-25 BL-W 201-225 BR-R 
3 26-50 0-W 226-250 S-R 2 26-50 0-W 226-250 S-R 
4 1-25 BL-W 251-275 BL-BK 2 51-75 G-W 251-275 BL-BK 
4 26-50 0-W 276-300 0-BK 2 76-100 BR-W 276-300 0-BK 

2 101-125 S-W 301-325 G-BK 
2 126-150 BL-R 326-350 BR-BK 
2 151-175 0-R; 351-375 S-BK 
2 176-200 G-R 376-400 BL-Y 

Notes I: OUT cable number and pairs are: (1)100-pair, (2)100-pair, (3)50-pair, (4)50-pair. 

2: IN cable number and pairs are: (1)200-pair and (2)200-pair. 

hole (Fig. 12) corresponding to the assigned OUT 
cable pair to which it is to be connected. Do not 
remove the OUT cable pair from the rear bole 
of the wiring bracket. 

4.05 Remove the OUT cable pair from the single 
wire tie. 

4.06 Cut the assigned IN pair to the same length 
as the assigned OUT pair and connect with 

a B wire connector. If for any reason the IN 
pair is shorter than the OUT pair, piece out the 
IN pair (Part 5). Do not cut the OUT pair. Use 
only a B connector presser or pneumatic presser 
for crimping the B wire connectors. 

4.07 Tighten the single wire tie on the remaining 
unconnected pairs of the OUTbinder groups. 

4.08 Secure the capped spare binder groups to 
the bottom of the closure by tightening the 

B cable tie. 

Loop-Through Locations and Strand-Mounted Closures 

4.09 Select the IN cable pair from the preferred 
count and cut the pair at the butt of the 

cable away from the central office side of the 
closure. 

4.10 Repeat 4.04 and 4.06 for placing and 
connecting the assigned IN cable pair. 

5. PIECING-OUT 

OUT Cable Pair 

5.01 If for any reason the OUT cable pair is 
too short to reach an assigned wiring bracket 

hole, piece out the conductor as follows. Use wire 

Paee.3 
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POLYETHYLENE SHEATH 
INSTALLED AROUND EXPRESS 

PAIRS ( ACCESS POIN T ) 
PREFERRC'D 

COUNT 

CUT PREFERRED COUNT 
PAIRS TO BE CONNECTED 
AT THIS LOCATION 

BINDER GROUP 
IDENTIFICATION TIE 

PAIRS TWISTED TO 
PRE VENT SPLITTING 

TALK PAIR CONNECTED 
TO TERMINAL BLOCK 

Fig. 2-1B1 Closure 

having the same colored insulation and gauge as 
the cable pair. 

(a) Cut the OUT cable pairs even. 

(b) Insert the tip conductor and the like-colored 
piecing-out wire in a B wire connector and 

press. 

(c) Insert the ring conductor and the like-colored 
piecing-out wire in a B wire connector and 

press. 

(d) Route the OUT cable pair through the 
assigned rear hole of the wiring bracket 

and apply from four to six tight twists as close 
to the bottom of the wiring bracket as possible. 
This prevents pair splitting. 

(e) Cut the piecing-out wire to the same length 
as the other unconnected pairs of the binder 

group. 

IN Cable Pair 
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5.02 The procedures for piecing-out the IN cable 
pair are identical to the procedures outlined 

in 5.01, except cross-connecting wire may be used 
as the piecing-out wire if no wire having the same 
colored insulation or gauge as the IN cable pair is 
available. Never use an odd-colored wire. 

5.03 Route the pieced-out wire through the 
distributing rings, binder group identification 

tie, and the front hole of the wiring bracket 
corresponding to the assigned OUT cable pair. 

5.04 Connect the assigned IN cable pair and the 
OUT cable pair using B wire connectors. 

.PIECING-OUT AND RESTORING PREVIOUSLY USED 
IN CABLE PAIR WITHIN BINDER GROUP FOR FUTURE 
USE 

5.05 Remove the disconnected IN cable pair from 
the front hole of the wiring bracket. 

5.06 Obtain a length of piecing-out wire having 
the same colored insulation and gauge as 

the disconnected IN cable pair. If no wire with 
the same colored insulation or gauge as the IN 



SPECIAL SERVICE 
WARNING MARKERS 

CAPPED SPARE 
IN CABLE 
BINDER GROUP 

Fig. 3-5-Type Closure (Pole Mounted) 
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PIECED OUT 
IN PAIRS 
CON NECTED WITH 
B WIRE 
CONNECTORS 

UNCONNECTED 
OUT PAIRS 

SINGLE 
WIRE TIE 

TPA 506028 
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TPA 47 0 373 

TALK PA JR 
TERM I NALS 

OUT CABLE PAIRS ROUTED 
THROUGH REAR HOLES OF 
WIRING BRACKET 

CAPPED UNASSIGNED 
IN CABLE BINDER GROUPS 
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Fig. 4--29-Type Cabinet (Wall Mounted) 



OUT CABLE SIDE 

ASSIGNED IN PAIRS 
ROUTED THROUGH 
HOLE IN BACKBOARD 

ASSIGNED IN CABLE 
PAIRS THROUGH 
FRONT HOLES OF 
WI RING BRACKET 

IN CA BLE 

Fig. 5-L-Backboard 

155 3, SECTION 460-300-134 

SIDE VIEW 

Paae 7 
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Fig. 6-M-Backboard 

Page 8 

cable pair is available, use cross-connecting wire 
for piecing out. Do not substitute an odd-colored 
wire. 

5.07 Splice the piecing-out wires to the disconnected 
IN cable pair using B wire connectors. 

5.08 Clear ends of pieced-out pair using B wire 
connectors, then restore the pieced-out pair 

within its original binder group and secure within 
the unassigned IN cable pairs with a B cable tie .• 

6. TALKING CIRCUIT 

6.01 The terminal block, installed at the time of 
construction, provides the workman with a 

talking circuit for calling the test desk, etc. 

6.02 Detailed instructions covering the use of 
specific types of handsets are covered in 

other sections. 



SINGLE 
WIRE TIE 

UP 1248 
CABLE 
CLOSURE 

Fig. 7-N-Backboard 

155 3, SECTION 460-300-134 

TWISTED 
PAIR 

TALK PAIR 

NOTE : 
HI NGED DOOR 
OMITTED FOR 
CLARITY 

Page 9 
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HOLE FOR 
ROUTING 
IN CABLE 

TERM INAL 
BLOCK 
FOR TALK f> 

PA I R ~~~ii;:::::::::::::::::::::::::::l!~~;__..;.._;, ...... ._~~"""'~~ 

Fig. S-tUP-1248 Cable Cla1ure Equipped With N Backboard. 

N BACKBOARD 

GROUND 
BRACKET 
ASSEMBLY 

HINGED DOORS 
REMOVED 
FOR CLARITY 
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B BOND CLAMP 

C BOND CLAMP 

Fig. 9_.B and C Bond Clam~ 

Pnn• 11 
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DO NOT 
REMOVE 
CORE 
WRAP 

• 
STEP I 

WRAP WITH 
TWO HALF-LAPPED 
LAYERS OF VINYL 
TAPE BEFORE 

CLAMP 

Page 12 

CUT 
SHEATH 
ANO SHIELD 
WITH 
TABBING 
SHEARS 
ONLY 

STEP 4 

STEP 2 

TWO TURNS OF 
VINYL TAPE 
STICKY SIDE 
OUT PUSHED 
DOWN BETWEEN 
SHIELD ANO 
CABLE CO RE 

STEP 5 

Fig. 10-+Placlng Bond Clam,. 

STEP 3 

PLACE 
INNER CLAMP 

BETWEEN 

CORE WRAP 
ANO SHIELD AND 
SHEATH 

REMOVE CORE WRAPPER 
ANO PLACE BINDER GROUP 
I DENTIFICATION TIES 

(FIG . 33) 

OUTER CLAMP PLACED 
(PLACE FLAT WASHER , THEN 

LOCKWASHER, ANO NUT) 

TIGHTEN HEX-HEAD NUT 
SECURELY WITH 216B TOOL 



Fig. 11--.Cable Installed in Clasur .. 

ASSIGNED IN CABLE 
PAIRS ENTER THROUGH 
FRONT HOLE OF 
WIRING BRACKET 

BINDER GROUP 
IDENTIFICATION 

155 3, SECTION 460-300-134 

OUT CABLE PAIRS 
ENTER THROUGH 
REAR HOLE OF 
WIRING BRACKET 

Fig. 12-Aulgned IN Cable Pair Routed Through Front Holes of W iring Bracket 

Page 13 
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BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 460-300-140 
Issue 1, December 1969 

AT&TCo Standard 

WIRE TERMINALS 

MULTIPLE LINE WIRES 

1. GENERAL 

1.01 Where a wire terminal or protector is to 
be installed on new wire, leave sufficient 

slack in the conductors at the time the new wire 
is being placed for proper installation of the 
terminal. Slack is provided by cutting out a section 
of the support wire and splicing the remaining 
ends of the support wire together. A wire terminal 
is installed on existingmultiple line wire by splicing 
slack into the conductors. Be sure to maintain 
the color of conductors when providing slack. Cut 
only the conductors being terminated; the others 
can be placed in a B Cable Guard through the B 
Wire Bracket or behind the terminal. 

1.02 A 116-type protector should be grounded as 
follows: 

(a) To a cable strand or power multigrounded 
neutral wire with B Ground Wire. 

(b) To the support wire of multiple line wire 
with a 109 Construction Wire or 109 Steel 

Line Wire. 

2. LOCATING ON SUPPORT WIRE OF MULTIPLE 
LINE WIRE 

2.01 Installation of 104B2-6 Wire Terminal or 
116D2B-6 Protector 

(a) Place a B Wire Adapter about 5 inches from 
the end of the wirevise or sleeve deadending 

the support wire. Do not remove the insulation 
from the support wire before placing the wire 
adapter. The wire adapter is installed as follows: 

(1) Place the 3-wire set first, starting at the 
center which is marked by paint, as shown 

in Fig. 3. Place the 3-wire set (gauge by 
eye) on the support wire so that it is centered 
at the terminal clamp nearest the pole (Fig. 1). 
Wrap the set so it is spiraled around the 

DOUBLE THICKNESS 
l-)J. OF LASHED CABLE I '·\.,'I SUPPORTS 

II!': I, _,,_c·J '['. iL;:;:::::" 
i, ____ 1:' .. /-~ 

~---. •o-~---·-~ .. ~ __ - ·r-/ 0S1~\RLA~~PE 

~~IDLE :R~I0482-6 WIRE TERMINAL 
JJ I OR DROP WIRE OR 116028-6 PROTECTOR 

B GROUND WIRE (REQUIRED FOR 
116028-6 PROTECTORS ONLY) 

Fig. I-Multiple Line Wire Deadend 

l:-1\, _\_\ _j DOUBLE THICKNESS 

\,\ I, 10 IN l /LASHED CABLE SUPPORTS 

tJi \ \ 1 I /B WIRE ADAPTER 

1,,1 
1 D 111 ~ : r 6 IN ~ 

llN :'· \'g~~ ·, ·<,o~~;:E 
CABLE GUARD I \ I 109 ~10482-6 WIRE TERMINAL 

L CONSTRUCTION OR 116028-6 PROTECTOR 
WIRE 

COPPER 

GROUNDING ,,,,~ -- ·~ -D(.:..i REMOVE INSULATION 

CONDUCTOR '' ; 0 ;1 F. R. OM SU.P.PORT WIRE I .. )oj .
1 

· BEFORE CLAMPING 

CONNECTOR O/::-~·,i' j_~~~~ENNDI~~ 
AT-7796X~---.l-/ . CLAMP 

B GROUND WIRE (REQUIRED FOR 
116028- t6 PROTECTOR ONLY) 

DETAIL OF GROUND CONNECTION 
WHEN VERTICAL GROUND IS PRESENT 

Fig. 8 ·At Multiple Line Wire Intermediate Pole 

Fig. 2-At Multiple Line Wire Intermediate Pole 

support wire from the center out to the ends 
in each direction at once using the thumb 
and forefinger of each hand. Be sure that 
the ends are snapped into place over the 
support wire. 

© American Telephone and Telegraph Company, 1969 
Printed in U.S.A. Page 1 



SECTION 460-300-140 

BLACK PAINT- 109 WIRE 
GREEN PAINT - 120 WIRE 

Fig. 9 · Installation of B Wire Adapter 

Fig. 3-lnstallation of B Wire Adapter 

(2) Place the second 3-wire set for 120 size 
or first 2-wire set for 109 size next to 

the first 3-wire set, being sure to match the 
paint marks at the center so the ends will 
be approximately even. It is installed in a 
similar manner to the 3-wire set. 

(3) Place the last 2-wire set in the gap left 
between the other sets and match the 

paint marks so the ends will be about even. 
Install as described in (1). 

(b) Start the second B Wire Adapter on the 
support wire with the paint mark about 3 

inches from the end of the first B Wire Adapter 
so that it is centered at the far terminal clamp. 
(Fig. 1). 

(c) Cut off the buckles from a pair of lashed 
cable supports and fold in half to obtain 

double thickness. Bend straps over the wire 
adapter on support wire with ends pointing down 
(Fig. 4). 

(d) Hold the terminal in proper alignment with 
support wire, and tighten the bolts of the 

terminal clamps with the C Socket Wrench or 
N Cable Terminal Wrench. Take up alternately 
on the two bolts of each clamp. 

Page 2 

@INSERT STRAPS IN TERMINAL 
CLAMPS AND PULL TIGHT WITH 
PLIER. SNUB STRAPS BY BENDING 
UPWARDS AGAINST CLAMPS. 

104B2 - 6 WIRE 
TERMINAL OR 
11602B-6 
PROTECTOR 

Fig. 4-lnserting Cable Supports In Terminal Clamps 

STEP I STEP 2 
CUT TAILS OF STRA.P BENO OUTSIDE TAIL 

AS SHOWN OVER THE ENDS OF 
THE THREE INNER TAILS 

STEP 3 
PRESS THE FORMED 
STRAP AGAINST THE 

TERMINAL CLAMP 

Fig. 5-Terminating Cable Supports 

(e) Terminate straps as shown in Fig. 5. 



3. LOCATING ON MULTIPLE LINE WIRE POLES 
WITH I09 SUPPORT WIRE USE 1098 STEEL SLEEVE 
WITH 120 USE 154 X 109 COMB. S STEEL SLEEVE 

DVINYL TAPE 
5WRAPS 

116 TYPE PROTECTOR OR 
104 TYPE WIRE TERMINAL 

1· 

1i 

tl . ._______,___. 
ZIN, 

T 
SIN. 

IOS CONSTRUCTION WIRE 
CREOUIRED FOR 116 TYPE 
PROTECTORS ONLY) 

Fig. ~t Wire Deadend Pole 

REMOVE INSULATION 
FROM SUPPORT WIRE 
BEFORE CLAMPING o 

116 TYPE PROTECTOR 
OR 104 TYPE WIRE 
TERMINAL 

, _____ 

109 CONSTRUCTION 
WIRE I REQUIRED 
FOR 116 TYPE 
PROTECTORS ONLY) 

Fig. 7-lntennedlate Pole 

ISS 1, SECTION 460-300-140 

WITH IOS SUPPORT WIRE 
UBE IOSS STEEL SLEEVE 
WITH 120 UBE 154 X IOS 
COMB. S STEEL SLEEVE 

D VINYL TYPE 
5 WRAPS 

118 TYPE PROTECTOR 
OR 104 TYPE WIRE 
TERMINAL 

Fig. l--Cro11arm or Wire Deadend Pole 

4. LOCATING ON CABLE POLES 

4.01 Wire terminals and protectors should be 
placed on the cable suspension strand in 

such a location that they do not interfere with 
climbing space, existing aerial splices, or terminals. 

f i 

DRIVE RINGS 

NOTE: 
MULTIPLE LINE WIRE 
AND BRIDLE WIRE 
OMITTED FOR CLARITY 

Fig. 9-Pole With Strand-Mounted Cable Termlnal 
(multfple llne wire and ltrldle wire o•ltted 
for darlty) 

Pagel 
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TERMINAL 

DRIVE RINGS 

116 TYPE PROTECTOR OR 
104 TYPE WIRE TERMINAL 

Fig. 10-Pole With Pole-Mounted Cable Terminal 
(multiple line wire and bridle wire omitted 
for clarity} 

109 STEEL WIRE TO SUPPORT WIRE 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

B GROUND WIRE 

ANY SHEATH MOUNTED 
TERMINAL 

PLACED WITH STAPLES 
(REQUIRED FOR 116 TYPE 
PROTECTORS ONLY) 

1-1/4 IN. 
DRIVE RING 

Fig. 12-Deadend Pole With Strand-Mounted Cable 
Terminal 

Page 4 
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'I 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

8 GROUND WIRE (REQUIRED FOR 
116 TYPE PROTECTORS ONLY) 

S POLE SEAT 

NOTE: 
MULTIPLE LINE WIRE ANO BRIOlE 
WIRE OMITTED FOR CLARITY 

Fig. 11-Pole With Pole-Mounted Cro11-Connedlng 
Terminal (multiple line wire and bridle wire 
omitted for clarlty) 

116 TYPE PROTECTOR 
OR 104 TYPE WIRE 
TERMINAL -----ii 

CABLE LASHING CLAMP OR 
STRANO GROUND CLAMP 

ANY POLE MOUNTED TERMINAL 

Fig. 13-Deadend Pole With Pole-Mounted Cable 
Terminal 



BELL SYSTEM PRACTICES 
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SECTION 460-300-143 
Issue 3, April 1978 

BURIED PLANT-:-BURIED WIRE TERMINATIONS 

CONTENTS PAGE 

1. GENERAL 

2. DISPOSITION OF UNTERMINATED PAIRS 

3. TERMINATING SERVICE WIRE-PREFILLED 
CLOSURES FOR FILLED SERVICE WIRE 

4. TERMINATING SERVICE WIRE AT CABLE 
CLOSURES 

5. TERMINATING SERVICE WIRE AT 
SUPERSEDED-TYPE CABLE CLOSURES 

6. TERMINATING SERVICE WIRE-D AND E 
BURIED WIRE TERMINALS 

7. TERMINATING SERVICE WIRE-JUNCTION 

3 

3 

4 

5 

6 

WITH AERIAL CABLE 9 

8. TERMINATING SERVICE WIRE-JUNCTION 
WITH MULTIPLE WIRE 11 

9. TERMINATING SERVICE WIRE-JUNCTION 
WITH C RURAL WIRE l l 

l 0. TERMINATING SERVICE WIRE-JUNCTION 
WITH OPEN WIRE 14 

11. TERMINATIONS AT CUSTOMER LOCATIONS 
14 

1. GENERAL 

1.01 This section describes methods used for 
terminating service wires at junctions with 

other types of buried plant and at customer locations. 

1.02 This section is reissued to add the following: 

• Table of Contents 

• New method of identification for buried wire 

• Information on E armored service wire 

•Information on C service wire (2- and 5-pair) 

• Information on E buried wire 

• Information on the following cable closures: 

13-Type 
14-Type 
RC4/72 
PC6/48 
PC12/55 
J 
K 
LD 
UP200 

(Fig. 5) 
(Fig. 6) 
(Fig. 8) 
(Fig. 10) 
(Fig. 12) 
(Fig. 16) 
(Fig. 18) 
(Fig. 20) 
(Fig. 22) 

Information formerly contained in Part 4 through 
Part 8 is now found in Part 6 through Part 10. 
Revision arrows used throughout this reissue will 
emphasize the most significant changes. 

1.03 The metal tape or armor of service wires 
must always be grounded to the customer's 

protector when the protector is fed from aerial or 
buried plant. The grounding is needed at customer 
locations to protect against lightning damage and 
to minimize shock or fire hazards caused by 
sustained power contact. The metal tape or the 
armor of service wires should always be bonded 
to the terminal housing at the junction with buried 
cable. 

1.04 At the older buried wire installations where 
a shield wire was used, the shield wire can 

be terminated in the same manner as recommended 
for metal tape or armor. 

1.05 Those stations which use fuseless protectors 
and which are served from buried distribution 

cable of 19- or 22-gauge that is exposed to possible 
contact with power of over 300 volts, such as in 
random separation construction or aerial plant, 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page l 



SECTION 460-300-1 43 

require a fusible link in the circuit between the 
exposed cable and the station. This fusible link 
can be provided at junctions of buried cable and 
buried service wire by terminating the buried service 
wire on the following terminal blocks: 

• 3A3-6 (MD) terminal block installed in a 
buried cable pedestal 

• 6A2-3 (A&M) terminal block installed in K-, 
E-, J-, and PC-type closures. 

• t 9Al-5, 9A1A-5, 9A1B-5 terminal blocks 
installed in a PC-type closure.• 

The 24-gauge wire leads which are connected to 
the cable pair provide the fusible link. The 3A3-6 
(MD) terminal blocks can be used only in B and 
E cable closures. The 6A2-3 terminal blocks can 
be used only in K-, E-, J-, and PC-type cable 
closures. The 3A3-3 terminal block is used with 
the 49-type aerial terminal. nhe 9Al-5, 9A1A-5, 
and 9A1B-5 terminal blocks are intended for use 
in the PC-type closures.• 

1.06 t After the service wires have been placed, 
the type of identification required is dependent 

only on the length of time required to retain the 
wire identity. Steps (a) and (b) outline procedures 
for identifying service wires when identity must 
be retained for less than three months. Step (c) 
outlines procedures for identifying service wires 
when identity must be retained for more than three 
months. 

(a) Using a pen or felt marker, write the 
identity of the service wire on a self-laminating 

label (obtain from T&B Company, W. H. Brady 
Company, or other companies with equivalent 
labels ). 

(b) Remove the label from pad and place on 
service wire by wrapping it on itself so that 

the transparent adhesive covers the written 
identity (Fig. 1) .• 

(c) t lnstall TY-RAP ties and markers (obtain 
from T&B Company or other companies with 

equivalent ties and markers) on service wire as 
follows: 

(1) Twist off and retain locking head from 
nylon tie. 

Page 2 

\ 
-

Fig. 1-tPlacing Self-Laminating Label• 

(2) Wrap the tie around the service wire 
and slip the tail through the eye of the 

grommet end and pull taut. 

(3) Slide the desired preprinted tubular markers 
on the tail of the tie, then slide the 

locking head on the tie and push snug against 
the markers (Fig. 2).• 

Fig. 2-tPlacing Tie and Marker• 



1.07 The B and D cable closures are rated MD. 
Sections 631-604-203, 631-600-205, and 

631-601-201 cover the description and installation 
of the K and J cable closures used for buried wi re 
terminations. The 9-type closures described in 
Section 631-600-215 can also be used, • in addition 
to the 13- and 14-type closures described in Section 
631-600-217 .• 

2. DISPOSITION OF UNTERMINATED PAIRS 

2.01 • Buried wire not in use may include new 
installations when some time may elapse 

before t he buried wire is placed in service or where 
existing service is being disconnected. To avoid 
differences in potential between conductors and 
the metallic shield or armor, buried wire which is 
not in use should be protected as follows: 

(a) New installations where the wire is not 
being terminated on a station protector at 

time of placing -

(1) At station end, twist the bare conductors 
and metallic shield together and wrap with 

vinyl tape. 

(2) At end toward central office, bridge 
metallic shield or armor and conductors 

to a common ground post or, if not available, 
follow instructions in (1) above. 

ISS 3, SECTION 460-300-143 

(b) Service disconnections where the wire 
has been terminated and existing service is 

being disconnected -

(1) At station end, leave all terminations as 
they are, but where the station protector 

is being removed, twist the metallic shield or 
armor and bare conductors together and wrap 
with vinyl tape. 

(2) At end toward central office, when the 
wire terminates on a protector, leave the 

terminations as they are. Under "Dedicated 
Plant" conditions, leave the terminations as 
they are. Under all other conditions, follow 
the instructions in (a)(2).• 

3. •TERMINATING SERVICE WIRE-PREFILLED CLOSURES 
FOR FILLED SERVICE WIRE 

3.01 Prepare service wire as shown in Fig. 3. 

Note: Preparation of 2-pair and 5-pair C 
service wire is identical. 

3.02 Install the metallic shield of the filled service 
wi re in the AT-7796X (Fig. 4) and tighten 

the screw. 

3.03 Splice the service wire to the cable pairs 
using 700-type connectors only, as shown 

in Fig. 5 or 6 .• 

~------------ 6-I N .-------------i 

OUTER 
JACKET 

METALLIC 
SH IELD 

2 PAIRW:RE 

E ARMORED SERVICE WIRE C SERVICE WIRE 

RING 

RED 
YE L LOW 

T IP 

GREEN 
BLACK 

RING 

BLU E 
ORANGE 

TIP 

WH ITE 
WHITE 

POLYESTER CORE -...._~~:::::;--~~~::::;~::;;;;;iiiii;iiillilll!!!~~!!!!!!' 
WRAP 5 PAIR WIRE 

C SERVICE WIRE 

RING TIP 

BLUE GREEN SLATE WH ITE WHITE WHITE 
ORANGE BROWN WHITE WH ITE 

Fig. 3-•Prepared Service Wire-1 3- or 14-Type Closure• 

Page 3 



SECTION 460-300-1 43 

N OT E : 

TIGH TEN SCREW TO 
BOND SERVICE WIRE 

UP TO THREE 2-PA IR SERVIC E WIRES 
MAY BE INSTALLED IN A N 
AT-7796X SIZ E 6S CO NN ECTOR 

Fig. 4 - •Service Wire Installed in AT-7796X Connecto .. 

TO CABLE PAIRS WITH 
700 TYPE CONNECTORS 

4. •TERMINATING SERVICE WIRE AT CABLE CLOSURESt 

•RC4/ 72 Cable Closures 

4.01 Prepare service wire as shown in Fig. 7 
and install the metallic shield in the AT-7796X 

connector as shown in Fig. 4. 

4.02 Where fixed count or preferred coun t 
termination is desired, run the service wire 

to the assigned binding post of the terminal block 
as shown in Fig. 8.t 

•PC6/ 48 and PC12/ 55 Cable Closures 

4.03 Prepare the service wire as shown in Fig. 
9 and install the metallic shield in the 

AT-7796X connector as shown in Fig. 4. 

4.04 Run the conductor of the service wire up 
through the wire rings, back down through 

the center ring, then up or down to the assigned 

CUT CABLE PAIRS ON SIDE OF 
OPENING AWAY FROM C 0 
LEAVE AT LEAST TWO INCHES 
ON F IELD SIDE 

WRAP AT-7796X CONN ECTOR 
WITH VINYL TAPE- DO NOT 

WRAP TAPE AROUND CABLE 

Fig. 5-.Splicing Cable Pairs-1 3-Type Closuret 

Page 4 
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TIE SPLIC ED CONDUCTO RS TO 
CAB L E COR E WITH INSULATE D 
WIRE OR Ct. BLE TI E 

SPLICES MADE 
WITH 700 -TYPE 
CO NNE CTORS 

DO NO T U SE VIN YL TA PE 

C 0 . SIDE 

. -~--~ -----

CUT CABLE PA IRS TO BE SPLI CED ON 
SIDE OF OPEN ING AW AY FRO M C.O LEAVE 
AT LEAST 2 INCHES ON FIE L D SIDE 

CO NNECTORS LO CATED 
ON I NS IDE OF L OO P 

Fig. 6 - tWire Wor k Completed - 14-Type Closure• 

OUTER ~ 12 IN. I 

/ ~-.......... CONDUCTORS 

JAC\ET -,,j c112 IN. J 
- ~ ~ INSULATED 

METALLIC MYLAR ~ 
SHI ELD CORE Ii ~ 

WRAP -- r 3/4 IN. 

Fig. 7- tPrepared Service Wire-RC4/ 72 Cable Closure• 

binding post on the terminal block as shown in Fig. 
10, 11, and 12 .• 

5. tTERMINATING SERVICE WIRE AT SUPERSEDED-TYPE 
CABLE CLOSURES. 

5.01 tThe B, C, D, E, G, H, J, K, LD, and 
UP200 cable closures have been rated MD. 

B Cable Closure (MD) 

5.02 Prepare the service wire as illustrated in 
Fig. 13. 

D Cable Closure (MD) 

5.03 Route service wire in D cable closure and 
secure in place with ground connector. 

5.04 Prepare service wire as illustrated in Fig. 
14. 

E Cable Closure (MD) 

5.05 Route service wire in E cable closure and 
secure in place with AT-7796X connector as 

shown in Fig. 4. 

5.06 Prepare service wire as illustrated in Fig. 
15 .• 

tG and H Cable Closures (MD) 

5.07 The G and H cable closures have been 
replaced by the LD6/ 42 and LDlO/ 42, 

respectively. The termination of service wire in 
the G and H cable closures is t he same as the 
LD-type cable closures (refer to 5.12 and 5.13). 
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SERVICE WI RES 
CONNECTED TO 
BINDING P OSTS 
OF TERMI NA L 
BLOCK 

SERVICE WIRE 
CONDUC TORS 

AT-7796X 
CONNECTOR ~~~~ 

GROUND LEAD 

SERVICE WIR E 

TERMINAL 
BLOCK 

SPAR E SERVICE 
WIR E PA IR IS 
SPI RALEO AROU NO 
A PENCIL 

ST UB OF TE RM INAL 
BLOCK SPLIC ED TO 
ASSIGNED FIX COU NT 

PLA STI C 
SH IELD 

Fig. 8-•Service Wires Terminated in RC4/ 72 Cable 
Closure• 
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J Cable Closure (MD) 

5.08 Prepare service wire for J cable closure the 
same as for E cable closure. Refer to 

Fig. 15. 

5.09 Insert metal shield of service wire into 
AT-7796X connector and tighten securely. 

Refer to Fig. 16. 

K Cable Closure (MD) 

5.1 O Prepare service wire for termination in K 
cable closure as shown in Fig. 17. 

5.1 1 Terminate service wire in K cable closure 
as shown in Fig. 18 .• 

•tD-Type Cable Closures (MD) 

5.12 Termination of service wire is identical in 
both the LD6/ 42 and LDl0/ 42 cable closures. 

5. 13 Prepare the service wire as shown in Fig. 
19 and terminate as shown in Fig. 20. 

UP200 Cable Closure (MD) 

Note: There are no facilities for installing 
terminal blocks in the UP200 cable closure. 

5.14 Prepare service wire as shown in Fig. 21. 

5. 15 Terminate service wire as shown in Fig. 
22 .• 

6. tfERMINATING SERVICE WIRE-D AND E BURIED 
WIRE TERMINALS. 

6.01 At junctions of buried wire, place a D or 
E buried wire terminal as described in Section 

629-720-215. Bridge the branch buried wires in 
the terminal as required. Each wire can be identified 
with a suitable designation by placing a helf-laminating 
label• as covered in 1.06. The metal tape or 
armor wire of buried service wire must be connected 
to the ground post of each terminal. 
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PCS-36 IN. 
~---------- PCl2·4 6 IN.-----------~ 

OUTER JACKET 

ME T ALL IC 
SHIE LO 

IN . 

I NSULATED 
CONDUCTORS 

Fig. 9-•Prepared Service Wire-PC6/ 48 or PC12/ 55 Cable Closure• 

SERVICE WIR ES 
CONNECT ED TO 
BINDING POSTS 
OF TERMINAL 
BLOCK 

STUB OF TERMINAL 
BLOCK SPLICED TO 
ASSIGNE D FIX COUNT 

Fig. 10-•Service Wires Terminated in PC6/ 48 Cable 
Closure-Fixed Count Mode• 

700-TYPE CONNE CTO RS 
CONNECTING CABLE PAIR 
AND TERMINAL BLOCK 
LEADS 

Fig . 11-•Service Wires Terminated in PC6/ 48 Cable 
Closure- Preferred Count Mode• 

Paae 7 
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9Al - 25 

BLOCK 

STUB OF 
TERMINAL 

B LOCK SPL IC E.D 

TO ASSIGNED 

FIXED CCJUNT 

SE RVI C E WIRE 

• 
• 

Fig . 12-•Service Wire Terminated in PC12/ 55 Cable Closure-Fixed Count Mode• 
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6.02 •The termination of service wire in either 
the D or E buried wire terminal is identical. 

Prepare the service wire as shown in Fig. 23 and 
terminate as shown in Fig. 24 .• 

7. .TERMINATING SERVICE WIRE-JUNCTION WITH 
AERIAL CABL~ 

7.01 At the cable terminal or closure where 
buried service wire feeds from aerial cable 

and where the length of the buried service wire 
is: 

(a) •7004! feet or less, do not bond the 
metallic shield of service wire to the strand 

or terminal housing. This will protect the 
subscriber location from possible fire 
caused by excessive power fault, should the 
circuit come in contact with power line of any 
voltage. 

METALLIC 
SHIELD 

ISS 3, SECTION 460-300-143 

INNER JAa<ET 
OR POL VESTER 
CORE WRAP 

••1111••:IlhJlll!~~~~ J INSULATED _J 1.-1 /; ===> CONDUCTOOS 

j1 I~ l--2 ~N;N--.! OUTER 
JACKET 

Fig. 13-•Prepared Service Wire-B Cable Closure• 

OUTER ~1 INl rl/2 IN. 

JACKET I 11 

METALLIC SHIELD 

Fig. 14-•Prepared Service Wire-D Cable Closure• 

OUTER JACKET 

~-l-l_N_1--r--1-/2-IN--- 2 I IN.--------J 

METALLIC 
SHIELD 

INNER JACKET OR 
POLYESTER CORE WRAP 

INSULATED 
CONDUCTORS 

Fig. 15-•Prepared Service Wire-E Cable Closur~ 

(b) •More than 700 feet, use E buried wire 
and bond the metallic shield to the strand 

or terminal housing. When the length of buried 
wire is greater than 700 feet, the resistance of 
E buried wire, because of its length, will limit 
the fault current to safe values. C service 
wire and E armored service wire are 
not to be used for distances of more 
than 700 feet.• 

7.02 No carbon block protection is required 
between the cable conductors and the buried 

service wire conductors unless severe lightning 
exposure exists (see 7.07). 

7.03 Buried service wire can be brought up a 
pole and terminated directly in a pole- or 

strand-mounted cable terminal or cable closure if 
the cable conductor is 24- or 26-gauge. Where 
fuseless protectors are used at the station and the 
cable conductor is 22- or 19-gauge and exposed to 
power contact, a fusible link is required between 
the cable pair and the service wire. As stated in 
1.05, the 24-gauge conductors in a cable stub or 
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TERMINAL 

SERVICE WIRE 

Page 10 

LEADS FROM TE RM INAL BLOCK 

Fig. 16-•Service Wire lnstalled-J Cable Closure (Protected). 

B WIRE CON NE CTO R S 

CONNECTING CA B LE 
PAIRS AND TERM I NAL 
BLOCK L EAD S 

NOT E : 
FOR ALL NEW 
CO NNECT IO NS 
US E 700- TYPE 
CON NECTORS 

BINDER GROUP 
IDENTIFICATION 
TIE 

AT-7796X 
CONNECTOR 

35401 LUG- IT 
CONNECTOR 

WE- I 
CABLE TIE 

NO. 6 
GROUND WIRE 



Fig. 17-•Prepared Service Wire-K Type Cable 
Closur~ 

the connecting block of a 49-type cable terminal 
are satisfactory fusible links. At the groundline, 
the wire should be protected with an 8-foot length 
of No. 0 U cable guard. A typical installation 
terminating in a 49-type cable terminal is shown 
in Fig. 25. 

Inside a Cable Terminal 

7.04 Where the buried wire is •10~ feet or Jess 
in length, grounding of the •metallic shield• 

at the cable terminal is omitted, unless special 
lightning protection is required (see 7.07). Cut off 
the •metallic shield at the terminal location• and 
wrap with two turns of vinyl tape to protect against 
sharp edges (Fig. 26). 

7.05 •Where the buried wire is over 700 feet in 
length, the metallic shield of the E buried 

wire must be bonded to the cable terminal. A B 
bond clip and B appliance wire may be installed 
on the metallic shield in a solderless connector as 
shown in Fig. 27 .• 

7.06 •Inside a cable terminal, the conductors of 
service wire should be terminated on the 

binding post in the usual manner. The stub cable 
conductors of the terminal provide the fusible link.• 

Special Lightning Protection 

7.07 In lightning areas where the •subscriber's 
station• is exposed to lightning, it may be 

desirable to furnish additional lightning protection 
to buried service wires which are •70~ feet or 
less in length. Under these conditions, detailed 
plans or other special instructions will authorize 
bonding the •metallic shield• at the aerial cable 
terminal. Such installations require the use of a 
123- or 128-type protector (equipped with •2B2E• 
protector units) and bonding the metallic shield to 
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the ground post of the protector. A •bond• is 
also required between the protector ground post 
and the cable strand. For the latter purpose, 
•block• wire is required as a fusible link to prevent 
the metallic shield from overheating. A typical 
installation is shown in Fig. 28. 

8. .TERMINATING SERVICE WIRE-JUNCTION WITH 
MULTIPLE WIR" 

8.01 Where multiple wire is exposed to power 
contact and a fuseless protector is used at 

the station, ~ service wire or E armored• service 
wire must not be used with or fed from multiple 
wire of current manufacture, because of the relatively 
small size and low fusing level of the conductors 
of the service wires. A satisfactory fusible link 
is not available for use between the multiple wire 
conductors and the service wire conductors. 

Note: •Earlier manufactured multiple wire 
with 24-gauge conductors may be satisfactorily 
used with C service wire or E armored service 
wire.• 

8.02 •E buried• wire can be used with or fed 
from multiple wire where the multiple wire 

is exposed to power contact and fuseless station 
protection is used. E buried wire should be 
brought up a pole and terminated in a 101B2 wire 
terminal. •The metallic shield should be cut back 
and taped as shown in Fig. 26. Connect the 
conductors of E buried wire to the conductors of 
the multiple wire with block wire.• At the 
groundline the wire should be covered wih an 8-foot 
length of No. 0 U cable guard. •Fig. 29 shows a 
typical example of E buried wire being connected 
to a 105-type wire terminaU 

8.03 The block wire serving as a fusible link 
between the •E buried• wire conductors 

and the multiple wire conductors can be terminated 
in a 105A wire terminal, a 104-type wire terminal, 
a 116-type protector, a 108-type wire terminal, or 
in similar wire terminals used with multiple wire. 

9. .TERMINATING SERVICE WIRE-JUNCTION WITH 
C RURAL WIR" 

9.01 Do not connect •c service wire or E armored• 
service wire to C rural wire because of the 

small size of the conductors of the service wire 
and because no satisfactory fuse link is available. 
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KB 5 CAB LE CLOSUR E 

THE SPARE SERVICE 

SP\ RA LED ROUND 
A PENCIL ANO STORED 
TOWARD THE BASE OF 
THE CLOSURE 

B WIRE CO NNECTORS 
NOTE 

FOR All NEW 
CO NNECT IONS 
USE 700-TYPE 
CONNECTORS 

SERVICE 
WIRE 

KC5 CAB LE CLOSU RE 
WI TH TERM INA L BLOCK 

Fig . 18-•Service Wire lnstolled-K Type Coble Closure (Protected). 

METALLIC 
SHIELD 

INSULAT ED CONDUCTORS 

CORE WRAP 

3/4 IN.-j r-;-
b~~L~~~yE~ 

..... -1.im~~~·,!!/2~\~N. = I 
OUTER 11 20 IN --j 
JACKET 

Fig . 19-•Prepored Service Wire-LO Type Coble 
Closure• 

Page 12 

9.02 At the junction with C rural wire, • E buried• 
wire can be brought up a pole and terminated 

in a 101B2 wire terminal. n he metallic shield 
should be cut off and taped as shown in Fig. 26 .• 
Block wire should be used to bridle between the 
101B2 wire terminal and the 107-type wire terminal 
on the C rural wire. At the groundline, the E 
buried wire should be covered with an 8-foot length 
of No. 0 U cable guard. A typical installation is 
shown in Fig. 30. 



B WIRE CONNECTORS~ 
NOTE : 

FOR ALL NEW 
CONNE CTION S 
USE 700- TYPE 
CONNE CTORS 

_l__ 
1-3 / 4 IN 

I 

SERV 1crllnD1~j!iitj 
NOTE : 

COIL SPARE 
SEi<VICE WIRES 
AROUND PE NCIL 
A N D STO RE 
TO WAR D BOTTO M 

OF CLOSU RE 

AT-7796X 
CONNECTOR 

F CO NNE CTOR 

REQUIRED 

Fig. 20-•Service Wire Installed-LO Type Cable 
Closuret 

RING TIP 

RED GREEN 
YELLOW BLACK 

lN NE R JACKET 
OR POLYESTER 
CORE WRAP 

Fig. 21-•Prepared Service Wire-UP200 Cable Closuret 
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\ 
-~ 
NOTE : 

FOR ALL NEW 
CONNECTIO N S 
USE 700-TYPE 
CONNECTORS 

AT - 7796X 

CONN ECTOR 

Fig. 22-•Service Wire lnstalled-UP200 Cable Closuret 
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E BURI EO WIR E 

METALLI C SHIE L D 
f. 1-1 N-1 

REM OV E 
ONE INCH 
OF 
INS ULAT IO N 
FROM 
CONDUCTORS 

Fig. 23 - •Prepared Service Wire-0 or E Buried Wire Terminalt 

SPARE PAIR OF 
SERV I CE W IRE 
TER M I NAT E D O N 

SPARE BINDING 
POST OF 
CON NEC T ING BLOCK 

B U RI ED W I RE ANO 
SERV IC E W I RES 

TERM I NATED O N 
TIP ANO 

EXPOSED 
ME TALL I C 

OF SERVICE 

EXPOSED 
ME TALLIC 

Fig. 24-•Service Wire Terminated-0 or E Buried 
Wire Terminalt 
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10. .TERMINATING SERVICE WIRE-JUNCTION WITH 
OPEN WIREt 

10.01 • C service wire and E armored wiret 
should not be used with or fed from 

open wire due to the relatively small size and low 
fusing level of the conductors of the C service wire 
h nd no satisfactory fuse link being available.t 

10.02 At the junction with open wire, •E buried4 
wire can be brought up a pole and terminated 

in a 101B2 wire terminal. nhe metallic shield 
should be cut off and taped as shown in Fig. 26.4 
Block wire must be used between the protector 
and the open wire. At the groundline, the wire 
should be covered wi th an 8-foot length of No. 0 
U cable guard. A typical installation is shown in 
Fig. 31. 

11 . TERMINATIONS AT CUSTOMER LOCATIONS 

11.01 An F connector is used to bond the metal 
tape of service wire or E buried wire to a 

1231A, 123BlA, or 128A1A protector. (Do no1 
attempt to bond the metal tape otherwise.) Thi 
F connector has a hook tip which can be placed 
under the pronged washer on the protector grounc 
terminal post without removing the nut. A spadi 
tip solderless connector is used with D undergrounc 
wire (see 11.06). 
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49-TYPE OR 
104/105-TYPE 
CABLE TERMINAL 

. 7/8 IN. C 8RIOLE RING 
(6-12 IN. SEPARATION) 

SERVICE WIRE 

NO. 0 U CABLE GUARD 
STRAPS ANO 1-112 IN 
STRAP NAILS, PLACED 
APPROX 18 IN. APART 8 FT LENGTH OF NO. 0 U CABLE GUARO 

SET ABOUT 12 IN BELOW GROUNOLINE 

Fig. 25-Buried Plant Run Up a Pole 

11.02 Mount the 123- or 128-type protector on 
the wall and mark the location of the F 

connector on the service or buried wire. Cut off 
the wire about 5 inches beyond this point. Remove 
the outer jacket. 

11.03 Remove the metal tape as shown in Fig. 32. 

11.04 Remove the inner jacket of the service wire 
or E buried wire up to the metal tape. 

Position the F connector on the service wire or 
buried wire as shown in Fig. 33 and tighten firmly 
with a C, D, or 4-inch E screwdriver. Do not 
crush the insulation by too great a pressure. 

11.05 Terminate the service or buried wire on a 
protector as illustrated in Fig. 34. Place 

the hook tip of the F connector under the pronged 
washer on the ground terminal post. Place the 
ground wire between the pronged washer and brass 
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CUT METALLIC SHIELD 
AS CLOSE TO OU TER 
JACK ET AS PRACTICAL 

WRAP WITH TWO LAYERS 
OF VINYL TAPE 

Fig. 26-•Removal of Metallic Shield. 

B BONO CLIP 
ATTA CHED TO 
BRONZE TAPE OF 
E BUR I ED WIRE 

APPLIANCE WIRE 

Fig. 27-•Bonded Shield of E Buried Wire• 
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washer. Tighten the nut securely and replace 
protector cover. 

11.06 The armor wires of D underground wire 
are terminated in a No. 31589 solderless 

connector as illustrated in Fig. 35. The spade tip 
of the solderless connector is placed under the 
pronged washer on the ground terminal post. Place 
the ground wire between the pronged washer and 
brass washer. Tighten the nut securely. Terminate 
the conductors on a protector as illustrated in 
Fig. 34 and replace protector cover. 

11.07 Where a protector is not required, a service 
wire can be terminated on a 42A connecting 

block mounted on a 168-type backboard as shown 
in Fig. 36. This termination method is used only 
at unexposed stations. 



123AIA PROTECTOR IN 
305A2 PROTECTOR MOUNTING 

~gNgR6~~~~~ER W'.'..1'...'.R~E:_:S!.'.H!!lf:.!L:.!D'..---j-----t 

NO. 0 U CABLE GUARD 
STRAPS AND 1-1/2 IN 
STRAP NAILS, PLACED 
ABOUT 18 IN APART 

J I 
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TERMINATE BLOCK WIRE CONDUCTOR FROM PROTECTOR 
GROUND POST IN A LASHING WIRE CLAMP 

UNDERGROUND OR SERVICE WIRE 

8 FT LENGTH OF NO 0 U CABLE GUARD 
SET ABOUT 12 IN BELOW GROUND LINE 

Fig. 28-Termination for Special Lightning Protection 
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MULTIPLE 

LINE WIRE 

105A WIRE TERMINAL 

BLOCK WIRE (DO 
NOT USE LARGER WIRE I 

IOIB2 WIRE TERMINAL 
(SEE 462-240-120! 

B FT LENGTH NO 0 U CABLE GUARD 
SET ABOUT 12 IN BELOW GROUNDLINE 

D 

D 

Fig. 29-E Buried Wire Terminated to Multiple Line Wire 



107-TYPE WIRE 
TERMINAL 

I 01-TYPE WIRE TERMINAL 
!SEE 462-240-120) 

E BURIED WIRE 

8 FT LENGTH NO. 0 U CABLE GUARD 
SET ABOUT 12 IN. BELOW GROUNOLINE 
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1 

RURAL WIRE 

Fig. 30-Termination of E Buried Wire and Rural Wire 
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IOI -TYPE WIRE TERMINAL 

NOTE: 

CONNECT THE BLOCK WIRE TO A 109 STEEL 
LINE WIRE AS FOLLOWS {SEE 462-240-200): 

{I) CRIMP A .034 H SPLICE SLEEVE TO THE 
END OF THE BLOCK WIRE WITH A SLEEVE 
PRESSING TOOL, AND FLATTEN THE RIDGES. 

(2) INSERT THE .034 H SPLICE SLEEVE AND 
BLOCK WIRE INTO A 109 X 109 B ALUMINUM 
BRIDGING SLEEVE. 

(3) CRIMP THE BRIDGING SLEEVE TO THE 109 
WIRE WITH THE Q GROOVE OF A QC NICOPRESS 
TOOL. 

BRIDGE TO OTHER THAN 109 STEEL WIRE AS 
INDICATED IN SECTION 462-D30-ll~. 

E BUR I ED WIRE 

B FT LENGTH NO.OU CABLE GUARD 
SET ABOUT 12 IN BELOW GROUNDLINE 

Fig. 31-Termination of E Buried Wire and Open Wire 
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BLACK 
OUTER 
JACKET> 

BLACK 
OUTER 
JACKET 

11--51N.---.i•1 
-!IN.I-

( 
SOLID POLYETHYLENE JACKET 

A-E BURIED WIRE 

B-C SERVICE WIRE 
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Fig. 32-·Sheath Preparation for Placing F Connecto ... 

F CONNECTOR':k: 

A-E BURIED WIRE 

F CONNECTOR?'tc 

CONDUCT;;;;? 

BK G 

B-C- SERVICE WIRE 

Fig. 33-•F Connector on Service Wire• 
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GROUND 
TERMINAL 

NC. !4 
GROUND 
WIRE ------...ll1 

NO. 9 
CABLE 
CLAMP 

123AIA 
PROTECTOR 
MOUNT!D ON 
BUILDING 

P GROUND GUARD* 

* 1F MORE MECHANICAL PROTECTION IS REQUIRED 
USE SIZE NO.O,U GUARD 

305A2 
PROTECTOR MOUNTING 

128AIA 
PROTECTOR 

Fig. 34-•Service Wire on Protector• 

CUT OFF TOP 3 W i RES 
AND FOLD BACK OVER 
OUTER JACKET 

BUNCH REMAINING ARMOR WIRES, 
CUT TO DESI RED LENGTH, AND 
INSERT iN BARREL OF NO. 31589 
SOLDERLESS CONNECTOR 

VINYL TAPE 

Fig. 35-Preparation of D Underground Wire (MD) 
far Protection ar Cable Terminal Where 
Grounding is Required 
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NO. 9 CABLE CLAMP 

MOUNT 42A CONNECTING 
BLOCK WITH 5/8 IN. NO. 8 
G. I. WOOD SCREWS 

MOUNT 168-TYPE 
BACKBOARD ON BUILDING 

P WIRE GUARD * 

* IF MORE PROTECTION IS REQUIRED, 
USE A SIZE NO. 0, U GUARD. 

Fig. 36-Service Wire on 42A Connecting Block 
(Prepared for Unexposed Stations) 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 460-300-145 
Issue 4, November 1972 

DROP AND BLOCK 

STRAND, SHEATH, POLE, AND WALL WIRE TERMINALS 

1. GENERAL 

1.01 This section describes routing and terminating 
of drop and block wiring at aerial cable 

terminals. 

1.02 This section is reissued to: 

• Add information on the 3A4-3 terminal block 
which replaces the 3A3-3 and 3A3-2 terminal 
blocks. 

• Add information on the routing of drop and 
block wiring. 

• Revise format and illustrations. 

1.03 •All employees engaged in aerial work should 
be familiar with the safety precautions to 

be observed in working on poles and aerial terminals .• 

1.04 •At each visit to the terminal location, 
perform the following procedures: 

• Finger-tighten the nuts on all unused binding 
posts to keep all contact areas as clean as 
possible. 

• Brush the faceplate with a water tool brush 
to remove any dirt that may have accumulated 
and check for excessive corrosion on the 
faceplate. 

• Trim frayed ends of wires which might 
cause leakage to adjacent wires or binding 
posts. 

Caution: When cutting wire ends of wire 
terminated on binding posts, wear eye 
protection and place the free hand over 
the binding post before cutting the wire .• 

1.05 •Where additional information is required, 
refer to Section 462-260-201 (Drop and block 

wiring at aerial cable terminals) .• 

2. .ROUTING OF WIRE RUNS. 

Strand-Mounted Terminals 

2.01 Drop wires should preferably be run to the 
terminal from the adjacent pole (Fig. 1) 

except where they distribute from a cable extension 
arm or from a span clamp. A drop wire distributing 
from a span clamp should be run directly from 
the span clamp to the terminal when the span 
clamp is adjacent to the terminal. 

2.02 Route the drop or block wires through the 
three hangers below the terminal, around 

the hanger at the far end, and below the terminal 
to the proper wire entrance holes of the assigned 
binding posts. 

2.03 Refer to Fig. 1, 2, 3, 4, and 5 for typical 
arrangements of drop wires fed from 

strand-mounted terminals on aerial cable. Note 
that the arrangement of wires is similar at all 
strand-mounted cable terminals. 

2.04 When placing new connections, the wire 
should be run through all the rings below 

the terminal in order to provide enough slack to 
enable any wire to reach any pair of binding posts 
in the event of changes in cable pair assignments. 
Wire should be loosely placed to avoid sharp bends 
around rings which may cause damage to the wire 
insulation. 

Pole-Mounted Terminals 

2.05 All vertical drop and block wire runs on 
poles should be in drive rings which are in 

a straight line on the pole and spaced evenly about 
two feet apart. This line of drive rings should be 
about 45 degrees around the pole from the face 
or side of the pole upon which the terminal is 
mounted. 

2.06 Wires should be routed through the ring 
run to the terminal entrance hole. 

© American Telephone and Telegraph Company, 1972 
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DROP TO STATION 

DROP TO 
SPAN CLAMP 

49-TYPE 
TERMINAL 

DROP TO 
SPAN CLAMP 

•Fig. 1-Running Drop Wire to 49-Type Terminal at Pole. 

7/8 IN. DRIVE RINGS UP 
TO 16 PAIR TERMINAL 
1-1/4 IN. DRIVE RINGS 
FOR LARGER TERMINALS 

LOCATE THIS DRIVE RING SO 
THAT WIRE RUN TO TERMINAL 
WILL BE IN LINE WITH 
TERMINAL RINGS 

Fig. 2-Running Drop Wires to 61.Type Terminal 

2.07 Refer to Fig. 6 and 7 for typical arrangements 
of drop wires at N-type terminals which are 

mounted on poles. 
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2.08 With pole-mounted cross-connecting terminals, 
install drop wire in accordance with the 

following procedure: 

(a) Place drive rings on the pole as shown in 
Fig. 8. 

(b) Where a drop wire is to be terminated on 
the left side of the terminal chamber, run 

the wire down the right side of the pole behind 
the terminal, through the two rings below the 
terminal, and into the wire entrance holes on 
the bottom left of the terminal box. Where 
the drop wire is to be terminated on the right 
side of the terminal chamber, run the wire down 
the left side of the pole behind the terminal, 
through the two rings below the terminal, and 
into the wire entrance holes on the bottom right 
of the terminal box. 

(c) Insert the drop wire into one of the entrance 
holes located in the bottom of the terminal 

housing. 



SPAN TO BUILDING H,··~SPANTO 
BUILDING 

-~~~-J IQ[ ~-==;;-r~~~ -~ ' ·p:.:::.::_:· :-_·-· -
=:..~:~:?-[··--5·=:·::~1lll: ___ ·,~~;._ .. -".!~~ ~--
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.. 
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': . , . . ·~ •~==-=.-·.;:;z·,.~-·-·.::--::==-'-'"'--=_.~e:~~N 

LOCATE THIS 718 IN. DRIVE RING 
SO THAT WIRE RUN TO TERMINAL. 

WILL BE IN LINE WITH 
TERMINAL RINGS 

FRONT VIEW 

TERMINAL ~·-

• ., "··-< -~-l:ING R~~S I"=-' 1: i:~ 
= ... = .. =""."' . ...,,....,._ , ,, .. - ",. 1 , -~~n==~ 
::::::;:;·:·.~ ..,;. - ;;:-+.. ~ 

~?RNEOsTT':~~~L0 ,'' -q'.1 
AROUND RING ; 3t· 

1.0CATE THIS DRIVE 
HOOK APPROX 3 IN. 
BELOW BOTTOM OF 
TERMINAL HOUSING 

REAR VIEW 

•Fl9. 3-Runnlnt Drop Wire to N-Type Terminal From 
Pol•• 

•Fl9. 4-Ru.nnlng Drop Wire to N-Type Terminal From 
Guard Arm• 
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Fig. 5-Runnlng Drop Wire to N-Type Termlnol From 
Cable Extension Arm 

Wall-Mounted Terminals 

2.09 The wiring arrangements at wall-mounted 
terminals are very much like the arrangements 

at strand· and pole-mounted terminals, and should 
always be done in a neat and orderly fashion. 

2.10 Refer to Fig. 9, 10, and 11 for arranging 
drop and block wires at wall-mounted 

terminals. 

101-Type Wire Terminals 

2.11 See Section 462·240·120 for a description of 
the 101-type wire terminals. The 101B2 wire 

terminal supersedes both the 101A and lOlB (Fig. 
12) wire terminal. It is used for making party line 
taps in drop and block wire runs, in distributing 
drops from cable and open wire lines, and in placing 
fusible links. 

2.12 The 101-type wire terminal should be mounted 
on poles and walls as shown on Fig. 13, 14, 

15, 16, and 17. 

3. TERMINATING WIRING AT CABLE TERMINALS 

Ml1cellaneou1 Type Terminals 

3.01 Cut wire to the proper length for terminating, 
and remove the required amount of insulation 

from the wire to terminate on the binding post. 
See Fig. 18. 
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SUSPENSION STRANO 

~ I \ \ I I !\',[):,, 
~I , ,,,I . 

CABLE 

USE 7/8 IN. DRIVE RINGS ~ 

NOT LESS THAN 2 IN. 

ALIGN THESE 
RINGS WITH SIDES 
OF TERMINAL, 

PLACE WIRES SLACK 
TO AVOI 0 SHARP 
BENDS AT RINGS 

·r 
BIN. 

L 

1·,1 

11 "I 11. LOCATION OF 
: :. /TERMINAL STUB 
1~ TO CLEAR 

: 1
1

1 ELECTRIC POWER 
1 I THROUGH BOLT 
,1 

I 
I 

::1 ,, 
11 1 , ' Hr NOT LESS THAN 2 IN. 

\j
i. , :,t)1~'!\ ELECTRIC LIGHT 

I . ~~~~~i~ ~~AN I. 0 JI WIRE THROUGH 
_ BOLT 

N-TYPE TERMINAL 
10-0R 16-PAIR SIZE 

Fig. 6-Runnlng Drop Wire to 10· or 16-Palr N-Type 
Terminal Mounted on Pole 

3.02 Using long-nose pliers or other suitable tool, 
break through the wire entrance hole 

immediately below the proper pair of binding posts. 

3.03 Insert the wire through the wire entrance 
hole and terminate it on the binding post 

so that the end of the insulation is about 1/8 inch 
from the washers. The outer covering of the drop 
wires should extend at least 1/4 inch inside the 
terminal housing. See Fig. 19. 
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USE 1-1/4 IN 
DRIVE RINGS 

RING RUN FOk WIRES 
TERMINATING ON RIGHT 
SIDE OF TERMINAL 

TO OPEN TERMINAL 
PULL OUT COVER BY 
THE BOTTOM LIP 
ANO LOWER IT 

" FOR WIRE RUNS ON I POSITION OF RINGS 

r\'. RIGHT SI DE OF POLE 

...,,.~-----~ 

RING RUN FOR WIRES 
TERMINATING ON LEFT 
SIDE OF TERMINAL 

ALIGN THESE RINGS WITH 
SIDES OF TERMINAL 

RUN WIRE CONNECTIONS 
THROUGH THESE TWO 
RINGS WHEN TOO SHORT 
FOR THE THREE RINGS 

PLACE WIRES SLACK 
TO AVOID SHARP 
BENDS AT RINGS 

Fig. 7-Runnlng Drop Wire to 26-Pair N-Type Terminal 
Mounted on Pole 

3.04 Bridge no more than two conductors on each 
binding post. Where additional bridging is 

necessary, utilize wire terminals. 

3.05 Terminate drop wire on cross-connecting 
type terminals by installing drop wire as 

shown in Fig. 20. Use G cross-connecting wire 
between the feeder pair binding posts and vacant 
drop wire binding posts if required. 

49-Type Terminal 

3.06 The 3A4-3 terminal block (Fig. 21) replaces 
the 3A3-2 and 3A3-3 (Fig. 22) terminal blocks 

for use in the 49-type cable terminal. The 3A3-2 
and 3A3-3 terminal blocks will be rated manufacture 
discontinued (MD). 

3.07 The 49-type terminal 1 was formerly supplied 
with one P-18A782 terminal block in position 

1 and additional blocks in positions 2 and 3, if 
required. 

3.08 Current terminals are furnished with two 
terminal blocks (Fig. 25) in positions 2 and 



DROP WIRE 

PLACE THESE RINGS SO 
THAT WIRES WILL NOT 
TOUCH CABLE 

DROP WIRE 

NJL---USE THIS RING WHEN 
ENTERING LEFT SIDE 
OF TERMINAL 

CENTER THESE RINGS 
BELOW WIRE ENTRANCE 
HOLES 

•Fig. 8-Running Drop Wire of Cross-Connecting 
Terminal. 

3. If an additional block is required, install in 
position 4. 

3.09 Refer to Table A for lead colors using 
P-18A782 and 3A3-3 or 3A4-3 terminal blocks. 

Note: No more than three terminal blocks 
should be mounted in a 49-type terminal and 
no more than eight pairs of binding posts 
should be used. 

USE 7/B IN. 
DRIVE RINGS 

TERMINAL CLAMP 

TERMINAL CLAMP 

ALIGN THESE 
RINGS WITH SIDES 
OF TERMINAL 

RUN WIRE 
CONNECTIONS 
THROUGH THESE 
TWO RINGS WHEN 
TOO SHORT FOR 
THREE RINGS 

ISS 4, SECTION 460-300-145 

APPROX 2 FT. 
APART 

NA,NC, OR 
NE TERMINAL 
10 OR 16 PAIR 
SIZE 

3 IN. 

•Fig. 9-Wall Mounted 10- or 16-Pair Terminal With 
Stub at Top• 

3.10 At seacoast or other locations where corrosion 
due to salt atmosphere can be expected, 

remove existing 3A3-3 and replace with a 3A2-3 
or 3A4-3 terminal block. These blocks are similar 
to the 3A3-3 except that the mounting studs are 
made of zinc-plated steel, and the 3A4-3 has a 
single mounting stud. 
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RING RUN 
FOR WIRES 
TERMINATING 
ON RIGHT SIDE 
OF TERMINAL 

USE 
H/41N. 

r 
APPROX 

2 FT. 

I 

~~~~~ ~~~====I 1===~:::5>/I 

f------ii· 

RING RUN 
FOR WIRES 
TERMINATING 
ON LEFT SIDE 
OF TERMINAL 

NC26 OR NE26 
TERMINAL 

RUN WIRE CONNECTIONS 
THROUGH THESE TWO 
RINGS WHEN TOO SHORT 
FOR THE THREE RINGS 

Fig. 10-Wall Mounted 26-Pair Terminal With Stub 
at Top 

3.11 If cable protection is required, remove the 
existing block and substitute a 3A2B-3 

terminal block. This block is equipped with protector 
units and two internally connected leads per binding 
post (Fig. 23). 
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_.......Jl_ 
-ll _ _:11_:= 

USE 7/8 IN. DRIVE RINGS------,__. ,' ":.l._1\, 
-~1 
~·t=->::=-

•Fig. 11-Horizontal Wall Mounted Terminal With Stub 
Turned Up. 

3.12 When SCOTCHLOK@ UG Bridging Connectors 
are used to connect the 3A2B-3 terminal 

block leads to the cable pairs, the unused leads 
should first be placed under the bottom washers 
of their respective binding posts and cut off as 
close as possible. Do not remove the insulation 
from the extra leads. 

® Registered U.S. Patent Office by Minnesota Mining and 
Manufacturing Company. 

3.13 When selecting cable pairs by color code, 
use the center binder group markers for 

identifying the required group. Slide the marker 
to one side and then select the required cable pair 
within the group. 

3.14 The preferred method of joining the terminal 
block leads to the cable pairs assigned is 

with the SCOTCHLOK UG Bridging Connector. 
The use of UG Bridging Connectors eliminates the 
need to cut the cable conductors, thereby reducing 
the possibility of open conductors beyond the 



Fig. 12-1018 Wire Terminal 

terminal and also improving housekeeping in the 
terminal. When bridging connectors are used, the 
second lead is not required and is cut off close to 
the lug (Fig. 24 and 25). 

3.15 An alternate method of joining the terminal 
block leads to the cable conductors is with 

the use of B wire connectors. However, with this 
method the cable conductors must be cut, thereby 
increasing the possibility of open conductors beyond 
the terminal (Fig. 26). 

3.16 When binding post leads already bridged to 
a cable pair with UG connectors are to be 

reassigned to another cable pair, proceed as follows: 

(1) Cut the binding post leads as near as possible 
to the connectors. Do not attempt to 

remove the connectors from the cable pair 
conductors. 

155 4, SECTION 460-300-145 

TERMINATE FIRST 
DROP WIRE IN 
CABLE TERMINAL 

PLACE BLOCK 
WIRE BETWEEN 
TERMINALS 

RING 11 8 11 

IOI-TYPE 
WIRE TERMINAL 
PLACE WITH LEFT 
SIDE IN LINE WITH 
RING 11 8 11 

TERMINATE UP TO 
FOUR DROP WIRES 
IN IOI-TYPE WIRE 
TERMINAL 

Fig. 13-Wlrlng 101-Type Terminal at Pole Mounted 
Terminal 

(2) Separate the newly assigned cable pairs from 
the preferred count binder group. Make 

certain these pairs are not damaged. 

(3) Reconnect the binding post leads to the 
newly assigned cable pair. 

3.17 Additional drop wire terminations may be 
made in terminals already in plant by adding 
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18 IN. 

IOI TYPE 
WIRE TERMINAL 
ATTACH WITH 
TWO NO. IOX 
I IN.LONG 
R.H. GALV 
WOOD SCREWS 

TERMINATE 
UP TO FOUR 
DROP WIRES 
IN 101 TYPE 
WIRE TERMINAL 

...... 
TO STATION 

TO NEXT 

mftiiljle.i~:eF=- ~~~~OR 
CLAMP 

LOCATE THIS 718 IN. 
DRIVE RING SO THAT 
WIRE RUN TD TERMINAL 
WILL BE IN LINE WITH 
TERMINAL RINGS 

Fig. 14-Wlring 101-Type Terminal at Strand Mounted 
Terminal 

a 3A3-3 or 3A4-3 terminal block (maximum of three 
blocks in a terminal). 

(1) Mount a 3A3-3 or 3A4-3 terminal block 
(3A2B-3 if protection is required) adjacent 

to the existing terminal block. 

(2) Loosen the B cable tie and fold the previously 
joined conductors aside to facilitate selection 

of the cable pairs assigned. 

(3) Loop the binding post leads through the 
pair clip on the right side of the terminal. 

(4) Join the binding post leads to the cable pairs 
assigned with SCOTCHLOK UG Connectors, 

or B wire connectors. Stagger the position of 
the connectors. 
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PLACE BLOCK WIRE 
BETWEEN TERMINALS 

N-TYPE" TERMINAL 
10 OR 16 PAIR SIZE 

ATTACH IOI TYPE 
WIRE TERMINAL 
TO MASONRY WALL 
WITH TWO 5116 IN, 
X I IN. EXPANSION 
SHIELDS AND TO 
WOOD WALL WITH 
TWO NO. 10 X I IN. 
LONG R.H. GALV 
WOOD SCREWS 

Fig. 15-Wlrlng 101-Type Terminal With Vertical 
Wall-Mounted Terminal 

(5) Replace the B cable ties around the conductor 
bundle and tie rod. 

A completed installation with eight drop wire 
connections is shown in Fig. 27. 

4. BINDING POST CAPS AND INSULATORS 

4.01 These instructions cover the placing of 
binding post caps in cable and wire terminals 

as protection against accidental contacts on special 



ATTACH IOI TYPE WIRE TERMINAL TO 
MASONRY WALL WITH TWO 5/IEi IN. )( I IN. 
EXPANSION SHIELDS AND TO WOOD 
WALL W!TH TWO N0.10 X I IN. LONG 
R.H. GALV. WOOD SCREWS. 

NOTE: 

PLACE BLOCK WIRE 
BETWEEN TERMINAL 

N-TYPE TERMINAL 
10 OR IEi PAIR SIZE 

PLACE ADDITIONAL 101 TYPE WIRE TERMINAL 
AT LEAST 3-1/2 IN. APART. 

Fig. 16-Wirlng 101-Type Terminal With Horizontal 
Wall-Mounted Terminal 

TO NEXT POLE 

NOTE: 
1018 WIRE TERMINAL (ATTACH 
Wt TH TWO NO. !OX I IN. LG. R.H. 
GALV. WOOD SCREWS). 

TO STATION 

,'' 
,/ 

TO NEXT POLE 

" TO STATION 

DRIVE HOOK ON FACE 
OR BACK OF POLE 

Fig. 17-Wiring Party Line Tap 

service lines and as a means for minimizing faceplate 
:leakage in distributing cable terminals. Table B 
lists the binding post caps and usage. 

Caution: Check with local test desk to 
make sure no cable breakdown tests are 
in progress before working in terminals. 

RUN DROP WIRE IN RINGS AT REAR 
OF TERMINAL ANO AROUND END OF 
TERM!NA\ .. TO OBTAIN PROPER 
LENGTH FOR TERMINATION 

155 4, SECTION 460-300-145 

CUT DROP WIRE AT THIRD BINDING POST 
BEYOND NEARER POST OF THE PAIR ON 
WHICH IT IS TO BE TERMINATED 

Fig. 18-0btalnlng Proper Length of Wire for Termination 

E DROP WIRE 

DO NOT PULL WIRES 
TIGHTLY AROUND 
TERMINAL RING. 

EXTEND OUTER COVERING OF C 
DROP WIRE APPROX. 1/4 IN. 
INSIDE OF TERMINAL HOUSING 

Fig. 19-Terminating Wires at Terminals 

Note: Special service lines cover such circuits 
as program supply, radio and television 
network services, picture transmission, 
teletypewriter, fire, police, power remote 
control, burglar alarm, etc. (See 4.06.) 

4.02 Binding post caps are supplied in red and 
black colors as a means of identifying the 

types of circuits on which they are being used. 
The red cap is intended for use on special service 
lines as protection against accidental contacts and 
the black for minimizing faceplate leakage and 
other purposes. 

4.03 When installing the B binding post caps, 
first turn down the nut of the binding post 
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u 
0 

DROP WIRED 

DROP 
WIRED 

CROSS CONNECTING WIRES 
OMITTED FOR CLARITY. 

Fig. 20-Termlnating Drop Wlre-BD and BE Terminals 

finger-tight. Force the cap over the binding post, 
without twisting, until the skirt of the cap is in 
good contact with the faceplate. If the cap is 
twisted while being forced over the binding post, 
the skirt of the cap may fold under instead of 
seating squarely on the faceplate as desired. Fig. 
28 shows a properly placed binding post cap. 
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4.04 In normal usage of binding post caps, clean 
the binding posts and faceplate thoroughly 

before placing caps. Install the caps after all 
moisture is removed from around the binding posts. 

4.05 Place the C binding post caps over the 
binding post with the slit in the line with 



•Fig. 21-3A4-3 Terminal Block• 

APPROXIMATELY 20 IN. LON G, 
24 GAUGE 

Fig. 22-3A3-3 Terminal Block 

the terminated wire. Force the cap down over 
the binding post with terminated wire in the slit 
until the skirt of the cap is in good contact with 

155 4, SECTION 460-300-145 

the faceplate. Adjust terminated wire so that it 
is positioned inside the hole of the cap as indicated 
in Fig. 29. 

TABLE A 

TERMINAL BLOCK LEAD COLORS 

Pair 1 T 
R 

Pair 2 T 
R 

Pair 3 T 
R 

Pair 4 T 
R 

Pair 5 T 
R 

Pair 6 T 
R 

2Al 8 
PROTECTOR UNITS 

TOP 
POSTS 
(TIP)--... 

P-18A782 BLOCK 

OLO NEW 

w w 
R BL 

w w 
BL 0 

w w 
y G 

w w 
G BR 

w w 
BR s 
w w 
s BL 

3A4-3 
3A3·3 

BLOCK 

w 
BL 

w 
BL 

w 
BL 

Fig. 23-3A2B-3 Terminal Block, Top View 

4.06 Refer to Section 460-110- 100 if more 
information on Special Service Protection is 

required. 
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.Fig. 24-Pressing UG SCOTCHLOK Connector with 
C Pressing Pliers t 

LOOP BINDING POST LEAD S 
TO NEAREST END OF TERMINAL 

AND THROUGH TIE ROD CLIP 

PRESS SCOTCHLOK UG BRIDGING 
CON NECTORS WITH 
C PRESSING PLIERS 

Fig. 25-Bridging Binding Post Leads to Cable Conductors 



LOOSELY STRAP CONDUCTORS 
TO TIE ROD WITH 

B CABLE TIES 

B WIRE 
CONNECTORS 

ISS 4, SECTION 460-300-145 

Fig. 26-Completed lnstollation Using 8 Wire Connectors 

LOOSELY STRAP CONDUCTORS 
TO TIE BAR WITH B CABLE TIES 

Fig. 27-49-Type Terminal With Eight Drop W ire Cannectian1 
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TABLE B 

BINDING POST CAPS 

(SEE BSP 460·110·100 FOR DETAILED INFORMATION 

BINDING POST 
CAP COLOR 

B Red or Black 

c Red or Black 

D Red or Black 

E Red or Black 

F Red or Black 

G Red or Black 

H Red or Black 

FORCE B BINDING POST CAPS 
OVER BINDING POSTS WITHOUT 
TWISTING UNTIL CAP SKIRT IS 

IN GOOD CONTACT WITH FACE PLATE 

USAGE 

On nonworking posts of N, T, and 61-type cable terminals 

On working posts of N, T, and 61-type cable terminals 

On 7 A fuses installed in L type fuse chambers 

On 49-type cable terminals 

On B buried cable terminals and connecting blocks equipped with insula· 
tion crushing washers - 80·2, 57B, and 59A types 

On 80-type connecting blocks 

On 81-type connecting blocks 

CLEAN BINDING POSTS 
AND FACE PLATE AND 
RUN DOWN TOP NUTS 
BEFORE PLACING 
B BINDING POST· CAPS 

CLEAN BINDING 
POST AND FACE 
PLATE BEFORE 
PLACING C 
BINDING POST 
CAPS 

FORCE C BINDING POST CAPS OVER 
BINDING POSTS WITHOUT TWISTING 
UNTIL CAP SKIRT IS IN GOOD 
CONTACT WITH FACE PLATE 

•Fig. 28-Placlng I Binding Post Capi. •Fig. 29-.-Placlng C Binding Post Caps. 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 460-300-149 
Issue 3, January 1977 

SEPARATION AND MECHANICAL PROTECTION 

FOR WIRE AND CABLE 

1. GENERAL 

1.01 In general, the separations are required for 
electrical reasons. However, uncovered 

steam and hot water pipes, stationary metal gratings, 
etc, also must be considered because of excessive 
heat and abrasion. 

1.02 This section is reissued to update Tables A, 
B, and C to agree with Section 462-450-205. 

1.03 All station wires or cables installed in explosive 
atmospheres shall be placed in accordance 

with the instructions pertaining to that equipment. 

Wire or cable shall not be placed in 
pipe, conduit, or compartment containing 
electric light and power wires or cables, 
nor in the same outlet box, junction 
box, or compartment unless 
separated from the electric light 
and power wires by a suitable 
partition. 

1.04 Whenever practicable, avoid running telephone 
wire or cable in the same conduit, molding, 

or runway with foreign signal circuits which are 
operated by battery or from a stepdown transformer. 
Strict adherence to this recommendation will minimize 
the possibility of interference by either or both 
parties during placing or maintenance activities. 

2. SEPARATIONS 

The separations shown in Tables A, 
B, and C are minimum requirements. 
Greater separations shall be provided 
where readily obtainable. 

2.01 Separations of less than 6 feet between drop, 
block, station wiring, station cabling, or 

telephone ground wires and lightning wires or rods 
are permissible under the following conditions. In 

no case shall the separation be less than 
4 inches. 

(a) Where telephone, power, and lightning rod 
ground connections are made to a common 

grounding medium such as a cold water pipe. 

(b) Where separate driven ground rods are used 
for telephone, power, and lightning rod 

installations, and the ground rods are 
bonded together. 

3. DEFINITION OF TERMS 

3.01 Terms used in Tables A, B, and C are defined 
below: 

• Bare Wire-A conductor having no covering 
or insulation whatsoever. 

• Open Wiring-A wiring method using cleats, 
knobs, tubes, and flexible tubing for the 
protection and support of insulated conductors 
run in or on buildings, and not concealed 
by the building structure. 

• Service Drop-The overhead service conductors 
between the last pole or other aerial support 
and the first attachment to the building. 

• Nonmetallic Sheathed Cable-An assembly 
of two or more insulated conductors having 
an outer sheath of moisture resistant, flame 
retardant, nonmetallic material. 

4. WIRE PROTECTION 

4.01 A protective covering is required (Fig. 1) 
where it is not practicable to obtain the 

minimum separation at crossings shown in Tables A 
and B or where wire and cable runs are subject 
to mechanical damage, abrasion, or excessive heat. 
Where Tables A and B list No Alternative, the 
minimum separation must be maintained. P wire 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 460-300-149 

guard, plastic tube, or two layers of friction tape 
shall be used in all cases where telephone wiring 
is subject to abrasion or mechanical damage. E 
wire guard (plastic tubing) may be used in place 
of friction tape or P wire guard on station wiring 
within buildings where improved appearance is 
desired (Fig. 2). 

4.02 Where plastic insulated station wire or cabie 
passes through wall or floor adjacent to wall 

or baseboard, protection with friction tape or E 
wire guard is not required unless wire is subject 
to mechanical damage or abrasion. 

Page 2 

4.03 Where station wiring passes over floor away 
from wall or baseboard, protect it from 

mechanical damage with overfloor ducts and 
associated fittings as covered in the section entitled 
Overfloor Ducts, Identification and Installation. 

4.04 Fig. 3 through 12 are typical examples of 
wiring requiring protection. 

Do not run wires or cables through 
removable gratings. 
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• TABLE A - SEPARATION AND PHYSICAL PROTECTION FOR WIRING BETWEEN 
PROTECTOR AND TELEPHONE EQUIPMENT. 

This table applies only to telephone wiring from fuseless or fused protector to telephone equip-
ment and to telephone wiring requiring no protector. Minimum separations between telephone 
wiring outside or inside buildings, and type of plant involved, are as follows. Separations ap-
ply to crossings and to parallel runs. 

TYPE OF PLANT INVOLVED MINIMUM !PROTECTION REQUIRED IF MINIMUM SEPARATIONS 
SEPARATIONS 

CANNOT BE OBTAINED (Nola 1) 

Bare light or power wire of 5 ft No Alternative (Note 2) any voltage (Note 2) 

Electric 
Open wiring not over 300 

2 in. See Note 3 
Supply 

volts 

Wires in conduit, or in arm-
ored or nonmetallic sheath None 
cable, or power ground wires 

Radio and Antenna lead-in and ground 4 in. See Note 3 
Television wires 

Signal or Open wiring or wires in con-
Control 

duit or cable 
None 

Wires 

Comm uni- Community television sys-
cation terns coaxial cables with None 
Wires shields at ground potential 

Telephone Using fused protectors 2 in. See Note 3 
Drop or 

Using fuseless protector or Block None 
Wire where no protector required 

'---

Telephone Ground Wire None 

SK station wire with shield grounded 

Sign 
Neon signs and associated 6 in. or lead cable with sheath grounded. 
wiring from transformer (Note 4) Ground requirements same as for signal-

ing ground. See Section 638-210-100. 

Lightning Lightning rods and wires 6 ft 
System See 2.01 

Pipe 
Steam or hot water or heat-

See Note 5 See Note 5 
ing ducts 

-
Stationary Grating, Metal Shutter P Wire Guard, or two layers of vinyl tape required 
Grillwork, etc. in all cases to resist abrasion. 

Note I: Applies only to crossings. For parallel runs the indicated minimum separations must 
be maintained. 

Note 2: Power is to be turned off if working above bare wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance. 

Note 3: B Plastic tube; E or P wire guard; or two layers of vinyl tape extending 2 inches be-
yond each side of object being crossed. 

Note 4: To prevent accidental breakage, avoid neon sign location if alternate run is possible. 

Note 5: Excessive heat may damage plastic-insulated wires, therefore, avoid heating ducts and 
other heat sources. 
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.TABLE B - WIRING BETWEEN BUILDING ATTACHMENT AND TELEPHONE PROTECTOR. 

This table applies only to telephone wiring (drop or block) attached to buildings and feeding a 
fuseless or fused protector. Minimum separations between telephone wiring outside or inside 
buildings, and type of plant involved, are as follows. Separations apply to crossings and to 
parallel runs. 

TYPE OF PLANT liNVOL VED MINIMUM PROTECTION REQUIRED IF MINIMUM SEPARATIONS 
SEPARATIONS CANNOT BE OBTAINED (Note 11 

Bare light or power wire of 5 ft No Alternative (Note 2) 
any voltage (Note 2) 

Service drops or open wiring 
4 in. 

Electric not over 750 volts 
Supply Wires in conduit, or in 

armored or nonmetallic 2 in. 
sheath cable, or power 
ground wires 

Radio and Antenna lead-in and ground 4in. 
Television wires 

Signal Open wiring or wires in 
2 in. P Wire Guard extending 2 inches beyond Wire conduit or cable 

Foreign open wiring and 
each side of object being crossed 

wires in conduit or cable 

Between exposed and unex- 2 in. 
Comm uni-

posed Telephone Company 
cation 
Wires 

wires 

Community television sys-
terns coaxial cables with None 
shields at ground potential 

t--
Downspouts and gutters 2 in. 

Metallic 
P Wire Guard or two layers of vinyl tape required in Object Stationary Gratings, etc. all cases to resist abrasion 

Telephone Ground Wire None 

Sign Neon signs and associated 6 in. P Wire Guard, 12 inches long (Note 3) 
wiring from transformer 

Lightning 
Lightning rods and wires 6 ft See 2.01 

System 

Telephone Ground Rods to Other 
6 ft No Alternative 

Ground Rods 

Note 1: Applies only to crossings. For parallel runs the indicated minimum separations must 
be maintained. 

Note 2: Power is to be turned off if working above bare wire. Ladders shall be placed to main-
tain a 5-foot minimum clearance. 

Note 3: To prevent accidental breakage, avoid neon sign location if alternate run is possible. 
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• TABLE C - MINIMUM SEPARATIONS BETWEEN DROP WIRE SPANS 
AND OTHER EQUIPMENT OR WIRING_!_ 

Minimum separations between drop wire spans to buildings, and type of plant involved, are as 
follows: 

Electric Supply 

Radio and 
Television 

Signal Wires 

Communication 
Wires 

Metallic Objects 

Ground Wires 

Lightning 

Signs 

TYPE OF PLANT INVOLVED 

Service drops or open wiring not over 750 
volts 

Wires in conduit, or in armored or nonmetal-
lie sheath cable 

Antenna lead-in and ground wires 

Open wiring 

Wires in conduit or cable 

Foreign open wiring 

Foreign wires in conduit or cable 

Community television systems coaxial cables 
with shields at ground potentia l 

Rain spouts, gutters, etc 

Ground wires (except radio, television, and 
lightning ground wires) 

Lightning wires and rods 

Neon sign and associated wiring from trans-
former 

P WIRE 
GUAR D 

8 PLAST IC E WIRE 
TUBE GUARD 

)~ 
/~ A 
STA PLE OR 8 TAPE 

GROUND WIRE CLA MP 

Fig . 1- Securing Plastic Tubes ar E Wire Guard 

DROP WIRE SPAN TO IUILDING 
MINIMUM SEPARATION 

CROSSING PARALLEL 

2 ft 1 ft 

4 in. 4 in. 

2 ft 1 ft 

2 ft 1 ft 

4 in. 4 in. 

2 ft 1 ft 

4 in. 4 in. 

4 in. 4 in . 

4 in . 4 in. 

4 in . 4 in. 

6 ft 6 ft 

1 ft 1 ft 

Pa a e S 
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Fig. 2-Use of Tape or E Wire Guard 

Fig. 3-Crossing Masonry Building Pro jection 

Page 6 

*USE INSULATED ATTACIHltNTS WHERE 
FUSED PROTECTION 1$ REOUIRED. 

Fig . 4-Crossing Wood or Stucco on Wood Building 
Projection 

Fig . S-Protecting Wire Run Through Stationary Metal 
Grating 



Fig . 6-Wires Crossing Downspout on Masonry or 
Brick Surface 

USE INSULATED 
ATTACHMENTS WHERE !' 
FUSE PROTECTION 

~S REQU/ / 

Fig. 7 - Crossing Building Overhang and Metal Gutter 

ISS 3, SECTION 460-300-149 

Fig . 8 - Wires Crossing Downspout on Wood, Stucco, 
or Metal Surfaces 

Fig . 9 - Wires Crossing Power, Radio, or Television 
Wires on Wood, Stucco, or Metal Siding 
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Fig . 10- Wires Crossing Power, Radio, or Televis ion 
Wires on Masonry or Brick Surfaces 

Fig . 11 - Wires Crossing Cables, Conduits, Signal, or 
Ground Wires on Wood, Stucco, or Metal 
Siding 

Fig . 12 - Wires Crossing Cables, Conduits, Signal , or 
Ground Wires on Masonry or Brick Surfaces 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 461-200-100 
l11ue 7, October 1979 

INSIDE WIRE AND CABLE 

SELECTION 

1. GENERAL 

1.01 This section describes the selection of inside 
wire and cable. 

1.02 This section is reissued to: 

e Remove reference to No. 14 A WG ground 
wire, which has been rated manufacture 
discontinued (MD), and show it replaced by 
No. 12 A WG wire 

e Add KS-22084 air plenum station wire 

e Revise Table C to add current H station 
wire color code. 

2. SELECTION 

2.01 In selecting wire or cable, the following 
should be considered: 

(a) Type and gauge of wire or cable to 
meet the specific job requirements 

(b) Number of conductors necessary for 
service and providing an economical allowance 

for future requirements 

(c) Location of terminal, protector, connecting 
block, telephone set, conduit facilities provided, 

etc 

(d) Customer satisfaction with appearance and 
routing of wire and cable 

(e) tConference with National Electrical Code 
when wire is run in return air plenum 

(f) Type surface material on which wire or cable 
is to be applied.• 

2.02 

Do not use privately-owned wire or 
cable systems without the approval 
of a supervisor. 

Ordering Guide 

(a) Inside Wire: 

e Cordage, Flat, 4 Conductor, KS-7144* 

e Wire, Block, E* 

e Wire, Cross-Connecting, F* 

e Wire, Ground* 

e Wire, Station, B 

e Wire, Station, D* 

e Wire, Station, SK* 

e Wire, Station, H* 

e tWire, Station, KS-22084Ll through L7*.• 

(b) Inside Cable: 

e Cable, Wiring, Inside, D*. 

*Include desired type, color, gauge, and/ or pair size from Table 
A or F. 

3. INSIDE WIRE 

3.01 Type, size, gauge, color, and use are 
found in Table A. 

3.02 D Station Wire is intended for general use 
in station wiring as a replacement for JKT 

and GS station wire. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 461-200-100 

(a) It is smaller in diameter and more flexible 
than JKT or GS, and the plastic jacket has 

improved frictional properties permitting placement 
without the aid of lubricants. 

(b) It can be used for indoor or outdoor runs 
and may be terminated on any terminals 

which will accommodate 22 or 24 A WG conductors. 
Do not use D station wire to span, eg, 
between buildings. 

(c) The insulation of the individual conductors 
is distinctively colored to provide identification. 

Refer to Table B for color codes. 

(d) Wire runs should be limited to 250 feet for 
installations involving two talking circuits. 

Single-line installation length is determined by 
any signaling equipment used, or by dial- and 
night-light loading. See Section 501-136-100 for 
lamp loading information. 

3.03 G (MD) Station Wire consists of three 
pairs of 24 A WG annealed copper conductors; 

each conductor has color-coded insulation (see 
Table C). The three twisted pairs are stranded 
together and jacketed with light olive gray colored 
polyvinyl chloride plastic (PVC) underlaid by a 
nylon jacket-slitting cord. The G (MD) station wire 
is used primarily for prewiring houses during 
construction. 

3.04 H Station Wire replaces G (MD) station 
wire. It is intended for prewiring of single 

or multifamily residences during construction and 
for general use in station wiring. In most conduit 
or duct applications, the wire can be pulled without 
lubricants. It has three twisted pairs of PVC 
insulated 24 A WG copper conductors. Each conductor 
is distinctively colored (see Table C). The pairs 
have a different length of twist and are grouped 
together and jacketed with ivory colored PVC 
underlaid by a nylon jacket-slitting cord. 

3.05 The jacket and insulation of H station wire 
will withstand the stress of installation down 

to a temperature of -10°F, and the jacket will 
resist deterioration of outdoor exposure to sunlight. 

3.06 Length of runs of G (MD) and H station 
wire is determined by any signaling equipment 

used, or by dial- and night-light loading. See 
Section 501-136-100 for lamp loading information. 
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3.07 B Station Wire (adhesive-backed wire) is 
intended for use in areas where it is impossible 

or impractical to use D station wire and standard 
fasteners due to construction of buildings or building 
owner restrictions. All adhesive-backed wire should 
be used with the following precautions: 

• Installations are much more expensive than 
conventional B station wire installations and 
should be used only where absolutely necessary 

• Mounting surfaces must be clean in order 
to obtain satisfactory adhesion 

• Solvent-activated primers improve adhesion 
to slightly soiled surfaces but increases the 
cost of installation 

• Never mount on damp surfaces, raw plaster, 
or a coarse surface such as cinder block or 
untreated concrete 

• Wire runs should be limited to 100 feet for 
any single-line installation and 60 feet for 
installations involving two talking circuits. 

3.08 KS-7144 Flat Cordage is used for station 
wiring under rugs on subscriber premises. 

(a) Insulation of individual conductors is colored 
red, green, yellow, and black for identification. 

(b) Wire runs should be limited to 100 feet for 
any single-line installation and 60 feet for 

installations involving two talking circuits. 

3.09 •KS-22084Ll is a highly fire resistant station 
wire intended for use in air return plenums. 

It should not otherwise be used as general 
purpose station wire. It consists of four No. 22 
A WG conductors, individually insulated and colored 
red, green, yellow, and black for identification. 

Caution: KS-22084Ll station wire must 
not be stapled due to jacket and insulation 
characteristics.• 

3.10 SK Station Wire is a shielded twisted pair 
wire. 

(a) It is used where trouble is experienced with 
impulse noise between de metallic teletypewriter 

loops and DATAPHONE® lines in the same run. 



(b) It is used in loudspeaker systems as amplifier 
output leads and associated wiring. 

(c) Insulation of individual conductors is colored 
blue and white. 

3.11 Ground Wire is a single-conductor insulated 
wire. 

(a) No. 6 ground wire is used to make ground 
connections to protected cable, cable terminals, 

protector mountings, and to groups of station 
protectors. 

(b) No. 10 and 12 ground wires are used to 
make ground connections primarily in station 

wiring. 

3.12 E Block Wire is used on block distribution 
and in ring runs on buildings. It may also 

be used inside factories, freezing rooms, or for 
short runs in homes. It is available in one- and 
two-pair sizes. 

(a) It may be used in spans not exceeding 35 
feet in length. 

(b) The inner layer of insulation on the individual 
conductor is distinctly colored to ease 

identification. Refer to Table D. 

(c) Wire runs should be limited to 250 feet for 
installations involving two talking circuits 

(two-pair size). Single-line installation length is 
determined by any signaling equipment used, or 
by dial- and night-light loading. See Section 
501-136-100 for lamp loading information. 

3.13 F Cross-Connecting Wire is used for all 
indoor cross-connection applications between 

incoming cables and station equipment. (Not for 
use in central offices.) It may be used for pedestal 
and aerial Serving Area Interfaces (SAi). 

(a) Conductor identification is established through 
use of colored insulation in combination with 

single dashes of colored ink. Refer to Table 
E. 

ISS 7, SECTION 461-200-100 

(b) The insulation will withstand the stress of 
installation down to a temperature of -10°F. 

4. INSIDE WIRING CABLE 

4.01 Type, size, gauge, and use are found in 
Table F. 

4.02 D Inside Wiring Cable is for general use 
in customer telephone systems wiring. The 

plastic jacket has improved frictional properties, 
permitting placement without the aid of lubricants. 
Lubricants could eventually corrode and clog conduit, 
making it more difficult to place additional wire. 

(a) All pairs in the 4- and 6-pair size are laid 
parallel to one another. 

(b) All pairs in the 12- to 25-pair sizes are made 
with a stranding lay; individually paired 

and twisted. 

(c) The 50- to 100-pair is composed of 2 to 4 
units of 25 pairs each. The units are stranded 

together to form the core. Each unit has a 
different color binder for unit identification. 
Refer to Table G. 

(d) The colored insulation in combination with 
single dashes of colored ink provide individual 

conductor identification. 

(e) Length of runs is determined by any signaling 
equipment used, or by dial- and night-light 

loading. See Section 501-136-100 for lamp loading 
information. 

4.03 •The KS-22084L2 through L7 is a highly fire 
resistant plenum cable that is U.L. approved 

for use in air return plenums without conduit per 
the National Electrical Code. It should not otherwise 
be used as general purpose station cable. 

(a) The cable is available in six sizes (see Table 
F) with all pairs stranded into a cable form. 

(b) Cable pairs are identified with solid colors 
only, however, each pair has a unique color 

combination for identification (see Table H).t 
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SELECTION OF WIRE 

USE 

CLASS OF 
SERVICE =z JACKET z Q 

OR 0 z oz 
j: 5 ..:.::> IC 0 

INSULATION 
z CIRCUITS 00 REMARKS <( oo_. > 0 0 IC .... 

COLOR ii: 0 ~ > <( ... 0 
Q~ Use for all interior station wiring 

j: IC 
rn w Zw .;, including ducts and all conduits. z ::c 0 <( • rn 

> w ... 
~ IC ~ 0 May be ru:n outside of wall of e <( - IC <( ZIC co IC w w .... 0 building for short runs between IC IC IC 0 0 "! IC "'rn 0 0 0 w i= <( ': 
z w §: <( > Ox terminal a:nd protector, protector 

w .... .... rn (J 

:cc.>rx:" 
0 ... w rn w Zo 

> 0 (J rn z iii > Q ... Cl IC <( m and station, extension station, or .... w w .... a:~~ w :::; > "' w ::> <( w z Q z .... w rn z §: :E z bell where the wire run on build· .... CJ .... w ' w w rn o_ Cl 0 IC (J !::: Q z 0 iii iii .... .... .... .... <( ::> Cl w IC Z ing ex tends outdoors. D station TYPE OF ::> 0 <( z Cl IC ::> w .... .... ~~~s x w w 0 <( IC wo ::c 
WIRE (NOTE) SIZE 

<( .... ::?: .... s: 0 iii ... m IC <( <( ...J a::-M w .... .... ....... ... .... 0 wire should not be used for Cl .... m 0 
prewiring purposes. 

Station D Quad 22 • • See • • • • • • • 
TableB 

G(MD) 3 Pairs 24 • See • • • Same application as D except 
Table C should not be exposed to sun-

light. 

Use for all prewiring purposes 
and for interior station wiring 
including ducts and conduits. 

H 3 Paira 24 • See • • • Same applications as D. May be 
TableC exposed to sunlight. 

Use for all prewiring purposes 
and for interior station wiring 
including ducts and conduits. 

KS-7144 Quad 18 • See * * * * Use under rugs and carpets. 
Flat Table B 
Cordage 

SK Pair 22 • mue- • • Shielded Wire (see paragraph 
White 3.10). 

B 2 Paira 26 • Similar to D Adhesive-backed (see paragraph 
3.07 and Section 461-200-206 ). 



'l 
Cll .. 
"' 

TYPE OF 
Wlf'E (NOTE) 

Station KS-22084 
(O:mtd) r--

Ll 

L2 

L3 

L4 

L5 

L6 

L7 

Ground 

E Block 

w 
(.!) 
:::> 
<( 

SIZE (.!) 

Quad 22 

4 Pairs 24 

6 Pairs 

12 Pairs 

16 Pairs 

21 Pairs 

25 Pairs 

Single 12 

Single 10 

Single 6 

Single 21· 
1/2 

Pair 

Triple 

z JACKET 0 0 z 
OR ;: :::> 

INSULATION 
<( 0 
0 a: 

COLOR u:: (.!) 

;: 
z 

> w 
<( !:! a: 
(.!) a: a: 

0 w .... 0 
> .... 0 0 :::; :::> .... 

> ~ w w 
0 a: 0 !: 0 <( .... z 

0 <( :c z (.!) 0 .... ::: .... 0 a: .... lll s: 0 o; 11. 

• See 
Table B 

See 
Table H 

• • • 
• t • 
• t • 

• See • 
Table D • 

• 

HABLE A (Contd). 

SELECTION OF WIRE 

USE 

CLASS OF 
SERVICE ~z 

oz 

i5 ~ .... z a: 0 
> 0 

CIRCUITS 00 
.... ~ > <( 11. 0 0 a: 0 .... 

"' w zw ch :c (.!) <( • "' 11. ~ a: ~ 0 
z <( ca a: a: w w .... 0 0 a: 0 a: ~"' w (.!) • z Ox 

"' 0 ;: <( ~ 0 w ii: <( > 
11. w"' w Zo 

"' z ~~~~ iii > 0 11. (.!) a: <( lll w w z .... w "'z ~z z 0 ~ t; ~: w w "' 
o_ ii: o; o; .... .... .... .... <( :::> (.!) w a: z 

:::> w .... .... wwwo x w w 0 <( a: wo 
lll a: <( <( -I a::~M w .... .... .... 11. 11. .... 0 REMARKS 

• • • • • • • Station wire use only in air return 
plenums, not as general purpose 
station wire. 

Size Protectors 
No. 

Fused Fuselesst 

12 1 to 6 1or2 
10 7 or more 3 to 6 
6 Any number Any number 

Used outdoors, in freezing 
rooms, factories, and for short • • runs in homes or offices. 

* • • • • • 



l .. 
°' 

•TABLE A (Contd) • 

SELECTION OF WIRE 

USE 

CLASS OF 

JACKET z SERVICE =z 0 
OR 0 z oz 

j:: ::> ..:. :) z rr: 0 
INSULATION " 0 o o_, > i5 

CIRCUITS uu 
COLOR u rr: ... 

ii: 0 ~ >" 0.. u u 
j:: rr: 0 ... 
z "' w zw .;, 

> w :c 0 " . "' 0.. z rr: il'l 0 

" 9 
z:: ~ a: w rr: rr: rr: w ... u 

0 rr: w g~~ z rr: lie:"' 
w e 0 

"' u 0 w 3: "> Ox ... 0.. w"' w Zo > u u "' z %'.ua: .... u; > 0 0.. 0 rr: <I: m w ::::; lie: ::> ....I w w ... iC: ::l > 0 w " 
w z 0 z ... w "'z 3:: :;l z 0 0 rr: !:: 0 ... 0 ... w • w w "' 

o_ 
TYPE OF ::> 0 " z z 0 u; u; ....I ....I ~~~s ... ....I " ::> 0 w rr: z 

" ... ....I :c 0 0 rr: ::> w ....I ....I x w w 0" rr: 1!!8 WIRE (NOTE} SIZE 0 ....I ? m s:: 0 iii 0.. m rr: " " .... a: - cw; w ... ....I ....I 0.. 0.. REMARKS 

F Cross-Conn Pair 24 See Table E • Use for all indoor cross-connec-

Triple • tions between incoming cables 
and station equipment. (Do not 

2 Pairs • use in central office distributing 

3 Pairs • 
frame.) It may be used for ped-
estal and aerial serving area 
interface,s. 

Note: All wires listed should not be used near heat sources exceeding 140°F except KS-22084 station wire which can be used at temperature up to 200°F. 

* Local option. 

t Any ground wire that can be used as a protector ground can also be used as a signal ground. Because of expense, it is not recommended that No. 10 or 6 
gauge wire be placed for use as signal ground only. 
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tTABLE Bf 

D STATION WIRE, KS-7144 
FLAT CORDAGE, AND 

KS-22084L 1 CONDUCTOR 
IDENTIFICATION 

COLOR 
PAIR 

SIZE NO. TIP RING 

Quad 1 Green Red 

2 Black Yellow 

tTABLE Cf 

G (MD) AND H STATION WIRE 
CONDUCTOR IDENTIFICATION 

COLOR 
TYPE PAIR 
WIRE SIZE NO. TIP 

G(MD) 3 Pairs 1 W-BL 
and 

2 W-0 H 
3 W·G 

H* 3 Pairs 1 W-BL 

2 W-0 

3 W-G 

* Current Production 

TABLED 

E BLOCK WIRE 
CONDUCTOR IDENTIFICATION 

COLOR 
PAIR 

SIZE NO. TIP RING 

1 Pair 1 Green Red 

2 Pairs 1 Green Red 

2 Black Yellow 

RING 

BL-W 

0-W 

G·W 

BL 

0 

G 

155 7, SECTION 461-200-100 
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TYPE PAIR 
CABLE SIZE 

D Inside 4, 6, 12 
Wiring 16, 21,25 

50,75, 100 

KS-27084 L2 4 
Air 

L3 6 Plenum 
Cable L4 12 

L5 16 

L6 21 

L7 25 
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SIZE 

Pair 

Triple 

2 Pairs 

3 Pairs 

TABLE E 

F CROSS-CONNECTING WI RE 
CONDUCTOR IDENTIFICATION 

COLOR 

PAIR SLEEVE 
NO. TIP RING OR GROUND 

Y-BL BL-Y 

0-BK BL-BK G-BK 

1 R-BL BL-R 

2 R-0 0-R 

1 W-BL BL-W 

2 W-0 0-W 

3 W-G G-W 

SELECTION OF INSIDE WIRING CABLE 

JACKET USE 

<I) I-

> :il 5 w Q 
<( I- .,,z a: <I) TERMINALS AT 
CJ 0.. > :il 0 w c <I) :::> (J w LI.. 

> z I- z I-
w ::; w i5 <( 5 ~~ DAMP DRY CJ 0 I- ... I- c 0.. :i: :::> :I: (J LI.. (J z a: I- LOCA· LOCA· 

13 I- ~ w :::> 0 Ci ~ TIONS TIONS ... s: I- c (J 

24 • • • • • 

24 • • • • • 

REMARKS 

Annealed-copper 
conductors (plastic 
PVC insulated) color 
coded 

Annealed-copper 
conductors (teflon 
FEP insulated) color 
coded 



PAIR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26·50 

51·75 

76·100 

155 7, SECTION 461-200-100 

TABLE G 

D INSIDE WIRING CABLE 
CONDUCTOR IDENTIFICATION 

TIP RING BINDER COLOR FOR 
WIRE WIRE 25, 50, 75, AND 100 PAIRS 

W-BL BL·W BL·W 

W-0 0-W 

W·G G·W 

W·BR BR·W 

W·S S·W 

R·BL BL·R 

R·O O·R 

R·G G·R 

R·BR BR·R 

R·S S·R 

BK·BL BL·BK 

BK·O 0-BK 

BK·G G·BK 

BK·BR BR·BK 

BK·S S·BK 

Y·BL BL·Y 

Y·O O·Y 

Y·G G·Y 

Y·BR BR·Y 

Y·S S·Y 

V·BL BL·V 

V·O O·V 

V·G G·V 

V·BR BR·V 

V·S S·V 

Repeat First 25 Colors 0-W 

Repeat First 25 Colors G·W 

Repeat First 25 Colors BR·W 
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PAIR 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

TIP 
WIRE 

w 
w 
w 
w 
w 
R 

R 

R 

R 

R 

BK 

BK 

BK 

BK 

BK 

y 

y 

y 

y 

y 

v 
v 
v 
v 
v 

KS22084 AIR PLENUM 
INSIDE WIRING CABLE 
PAIR IDENTIFICATION 

RING 
WIRE LIST NO. 

BL 

0 

G 

BR 

s 
BL 

..,. 

.... 
0 ~ 
G o.Q 

.... 
BR ~ 
s 

<D 

BL .... 
I'll 

0 ::3 
t- 1--

G .... 
BR ~ 
s 
BL 

1----J 
0 

G 

BR 

s 
BL 

1--
0 

G 

BR 

s 

BINDER 

~ "' 
"' ~ 
.... ...i 
I'll 
::3 1--

1--

Core wrap of tenon 
TFE imprel!llated 
fiberglass. Color 
may vary according 
to manufacturer(s). 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 461-200-200 
l11ue 5, February 1972 

SELECTION OF ROUTE FOR STATION WIRE AND CABLE 

1. GENERAL 

1.01 This section provides recommended guidelines 
for routing and installing station wiring and 

cable. 

1.02 This section is being reissued to provide: 

(a) All telephone employees with the same 
information that the building industry 

consulting service gives to developers, architects, 
contractors, and building owners 

(b) More detailed information and requirements 
pertaining to the use of false ceilings for 

concealing telephone plant 

(c) Requirements for concealing wire and cables 
in walls 

(d) Revised procedures to follow for advance 
wiring. 

1.03 • In addition to the conditions outlined in 
this section, certain local building codes may 

add further restrictions to the placement of cables 
in buildings . If the local building codes exceed 
the requirements of Telephone Company standards, 
the building codes will apply. If Telephone Company 
standards exceed the requirements of the local 
building codes, the Telephone Company standards 
will apply. 

Note: Know the requirements of local building 
codes. If you have any questions, contact 
your local building industry consulting service .• 

2. UNUSUAL BUILDING ENTRANCES 

2.01 For Entrances a t Metal Frame Windows 
and Doors: 

(a) Do not make entrance through metal door 
frames. 

(b) When metal window frame is set in masonry 
or bricks, enter as shown in Fig. 1. 

Fig. 1-Entrance at Metal Window Frame 

(c) Cut slot in seam of brick as shown in Fig. 
2. Be sure slot is deep enough so wire is 

cleared when shutter or screen is operated. 

Fig. 2-Entrance at Shutter of Fire Screen 

© American Telephone and Telegraph Company, 1972 

Printed in U.S.A. Page 1 
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Wires or cables shall not be placed Jn 
conduits or raceways which contain 
electric wires not properly separated 
by partitions from the space provided 
for telephone wires or cables. 

(d) Locate hole as shown in Fig. 3 so as to 
avoid drilling through two shingles. 

' 

Fig. 3-Entrance Thraugh Composition ShlnglH 

3. ~ENERAL INSTALLATION REQUIREMENTS 

3.01 General Notes Pertaining to Telephone 
Facilities Installation 

(a) Seal all conduit ducts at each end between 
underground terminals or utility poles and 

the customer's premises. A weatherhead may 
be used if the conduit terminates above ground. 

(b) Inside wire runs and outlets: A telephone 
outlet consists of a convenience outlet or 

plaster ring with a telephone cover plate and a 
suitable wiring channel. 

(1) Use conduit where inside wire runs have 
turns or terminate through a plastered 

ceiling, such as in a garage. 

(2) Pull wires may be used instead of conduit 
where a run is short and is vertical to 

Page 2 

an unfinished readily accessible area, such as 
a basement, garage, etc. Pull wires shall be 
No. 14 single A.W.G. or the equivalent. 

(3) Avoid attic runs wherever possible. 

(c) Interior wiring in buildings to provide 
telephone service to the crccupants will be 

furnished, installed, and maintained by the 
Telephone Company. 

(d) Advance wiring may be provided in the 
following instances: 

(1) In finished buildings, such as apartment 
houses, multi-unit dwellings, or other living 

quarters, if the service installed is for 0-1 key 
service, keyless stations, or extensions from 
PBX-type service 

(2) When service orders have been issued in 
advance, pending the availability of facilities 

to connect service. 

(e) For further information on planning modern, 
built-in telephone facilities , see your local 

building industry consulting service. 

3.02 Fig. 4 and Table A show various points 
which should be considered when selecting 

routes for wire and cable .• 

3.03 Facilities to Look For: 

(a) Existing conduits or raceways 

(b) Existing wiring or cable. 

3.04 Placement of Wiring or Cable: 

(a) Run wire or cable horizontally or vertically 
in a straight line. 

(b) Choose color of wire or cable to blend with 
or match surfaces. 

(c) Use baseboards or other trim where conduit 
is not provided. 

(d) Make use of wooden surfaces in preference 
to others where possible. 

(e) Keep runs short as possible. 
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Fig. 4-Typical Wiring Routes 

TABLE A 

NO SERVICE ENTRANCE 

POINT OF ENTRANCE 

ii: 
0 .. 0 

~ TYPE OF z 0 
CONSTRUCTION i 0 z < 0 g ii: 

~ ~ < .. 
o .. o .. 0 0 
o:i; o:i; z g? 
O< O< :> ~ :> 
ii:~ ii:~ o:: ....... 0 

lV[asonry or Brick • • 
Wood or Stucco on 
Wood (basement • • • • 
ceiling unplastered) 

Wood or Stucco on 
Wood (basement • • • 
ceiling plastered) 

* To wire direct to set or connecting block. 

ii: 
0 
0 
z 
i 
~ .. 
< :i; 
~~ :i; ... 

• 

3.05 After location of first attachment has 
been determined, consider the following 

factors: 

(a) Locate the drop or block wire run on the 
building with a view to permanency, and 

accessibility. 

(b) On building walls finished with stucco, rigid 
composition shingles, brick veneer, and 

similar materials, locate attachments on wood 
trim where practicable. 

(c) Locate preferably on the rear and side walls 
of a building. 

(d) Place horizontal run above the reach of the 
public. 

(e) Do not run wires in front of signs, doors, 
windows, fire escapes, awnings, etc. 
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(f) Do not place wire runs on walls which are 
likely to be built against. 

(g) Avoid locating on intermediate structures of 
a deteriorated or temporary construction. 

Select alternate route. 

(h) When making a wire run on a building wall 
near cable, proceed in one of the following 

ways: 

(1) Use rings installed with cable clamps. 

(2) Remove nails or screws that hold cable 
clamps and replace with drive rings. 

(3) Install separate wire run paralleling cable. 

3.06 Avoid the following locations when placing 
wire or cable: 

(a) Damp locations 

(b) Locked storerooms, etc. 

(c) Temporary structures 

(d) Runs that provide support for foreign objects 

(e) Excessively hot locations, steam pipes, etc. 

(f) Locations where wires and cables will be 
subjected to abrasion. 

3.07 In explosive atmospheres, locate and install 
wiring as covered by specific instructions in 

accordance with the equipment being installed. 

3.08 Requirements for Ground Wire Runs: 

(a) Make runs as short as possible. 

(b) Locate wire where it is least likely to be 
disturbed. 

(c) Run protector ground wire exposed, except 
where conduit has been provided. 

(d) Do not place protector ground wire in ring 
runs. 

(e) Signal ground wire may be placed in rings. 
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(f) When existing protector ground wire ha!l 
become enclosed by a ceiling or partition, 

re-use . if continuity can be checked and ground 
clamp is accessible. 

4. MAKING USE OF WIRE DISTRIBUTING SYSTEMS 

4.01 Distributing Systems in OHice Buildings: 

(a) Office buildings are generally provided with 
an exchange cable terminated in a main 

terminal on the ground floor and distributed to 
each floor through a building or house cable, or 
the exchange cable may be distributed directly 
to each floor. 

(b) For information regarding the building conduit 
system, consult the plan at the main terminal 

or contact the· building superintendent tor your 
local building industry consulting service .• 

4.02 Distributing Systems in Apartment Houses, 
Hotels, and Hospitals: 

(a) Generally, these buildings provide a main 
terminal location in the basement or ground 

floor and a wall conduit system to each apartment 
or room. 

(b) In large buildings, there may be house cable 
from the main terminal to each floor with 

a· terminal on each floor and conduits to the 
various apartments or rooms from the floor 
terminal. 

5. SELECTION OF EXPOSED WIRING ROUTE 

5.01 In general, an exposed wire route should 
be used only where no concealing facilities 

are available. 

5.02 Wiring in Finished Rooms and OHices: 

(a) Run wires along baseboards, on top of 
picture moldings, or on door or window 

casings, so that they will be as inconspicuous 
as possible (see Fig. 5, 6, and 7). 

(b) Where trim cannot be followed, run wires 
horizontally or vertically but not diagonally. 

(c) Choose color of wire and fasteners to match 
or blend with color of surface where wires 

are attached. 



Fig. 5-Wlrlng From Conduit to BaHboard1 

Fig. ~Wiring to BaHboord1 

Fig. 7-Wlrlng In Pldure Moldings 
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5.03 Wiring in Cellars, Factories, Storeroo11111, 
etc: 

(a) Place wire and cable where they will be 
least likely t.o be broken or detached. Provide 

protection if necessary. 

(b) Consider the shortest, most direct right-angle 
route unless otherwise specified. 

(c) Select a wire route which will be safe and 
accessible. 

(d) Follow the ceiling line rather than baseboard 
in heavily traveled passageways. 

(e) If necessary t.o follow chair rails , use the 
underside. 

(f) When possible, follow joists. 

(g) If necessary t.o span joists, run wiring not 
more than 3 inches from wall (see Fig. 8). 

Fig. 8--Spannlng Joist 

6. USING CONCEALED AND OVERFLOOR CONDUITS 

6.01 Consider the following factors when using 
conduits: 

(a) Whenever conduit is provided for telephone 
wires and it meets the prescribed specifications, 

it should be used. 

(b) Check t.o be sure conduit does not contain 
electrical wires not associated with telephone 

equipment. If it does, follow local instructions. 
Page 5 
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(c) Consult the building people before extending 
wiring beyond the provided system. 

(d) When necessary to provide wiring through 
concrete floors or similar construction from 

floor to floor and conduit is not provided, inspect 
premises for pipes through floor which may be 
provided for such use. 

7. PLACING STATION WIRE AND CABLE IN BUILDING 
RISER SHAFTS 

7.01 Building riser shafts are generally of two 
types: 

(a) Closed riser shafts consist of a series of 
closets, aligned vertically one above the 

other, usually beginning in the basement and 
extending throughout the height of the building. 
The closets are interconnected by a cable slot 
or pipe sleeves through the floors. 

(b) Open riser shafts usually extend from the 
basement to the roof of the building with 

no floor separations. They are similar in 
construction to elevator shafts. 

7.02 To conform with the National Electric Code, 
observe the following when placing wire 

and cable in building riser shafts: 

Closed Riser Shafts 

(a) Polyethylene sheath cable may be placed if 
fire stops are placed in the slots or floor 

ducts at each floor. Fire stops should consist 
of a packing of asbestos or fiber glass with a 
thin topping of water plug cement or eq11ivalent. 

(b) If lead sheath cable or polyvinyl chloride 
(PVC) jacketed station wire and inside wiring 

cable is placed, fire stops are not required. 

Open Riser Shafts 

(c) The use of polyethylene· sheath cable is 
restricted unless it is enclosed in a 

noncombustible conduit. 

(d) Lead sheath cable and PVC jacketed station 
wire and inside wiring cable may be placed 

with no restrictions. 
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8. .USE OF AREA ABOVE SUSPENDED CEILINGS 

8.01 It is not recommended to use the area above 
a suspended ceiling .for concealing telephone 

plant. Avoid it whenever possible because of the 
following disadvantages: 

(a) The necessity of working on ladders over 
desks or other objects creates a safety hazard. 

(b) The employees of the tenant lose working 
time while the telephone employee works 

over their desks to install, maintain, rearrange, 
and remove telephone plant. 

(c) Expenses are incurred by the owner and 
the tenant when opening and closing ceilings 

for access by telephone employees. 

(d) The telephone employee loses time while 
waiting for the ceiling to be opened. 

(e) It is difficult to avoid low beams, air ducts, 
power conduits, etc, when placing telephone 

plant after the ceiling has been installed. 

(f) There is a possibility of damaging or soiling 
ceilings. 

(g) There is a possibility of telephone cables 
picking up interference from induction and 

causing noise in working circuits. 

(h) There is a possibility of having to rearrange 
telephone cables due to the addition or 

rearrangement of air conditioning ducts or other 
services. 

8.02 A ceiling distribution system is considered a 
last choice. An adequate underfloor raceway 

or conduit system is preferable. When it cannot 
be avoided, use the area above the suspended ceiling 
if the following conditions are agreed on by 
Telephone Company and builder/owner. 

(a) The area above a suspended ceiling is to be 
used only for telephone service on the same 

floor so that the occupants of one floor are not 
disturbed by telephone work for the occupants 
of another floor. 

(b) Whenever access is required, the ceiling 
shall be opened and closed by the building 

owner or subscriber.• 



(c) •Building entrance cables and house feeder 
or distn'bution cables require conduit. 

(d) Areas with solid or interlocking suspended 
ceilings require conduit. 

(e) Clear working space for placing wires and 
cables must be available and not blocked by 

vent ducts, pipes, support.a, or other equipment. 

(f) Opening of fire walls to permit the passage 
of telephone wire and cable shall be completed 

by the building owner or the subscriber. 

(g) Telephone terminals properly sized and spaced 
to keep wire or cable runs to a maximum 

of 150 feet are required. 

(h) Suitable supporting structures of the type(s) 
outlined in Part 9 (Supporting Structures) 

must be provided to support inside wires and 
station cables. Such supporting structures shall 
be placed by the building owner or subscriber. 

(i) No deviations from the preceding conditions 
shall be made without prior review by your 

local engineering department. 

8.03 Whenever possible, avoid disturbing other 
tenants on the same floor where telephone 

service is being installed .• 

9. .SUPPORTING STRUCTURES ABOVE FALSE CEILINGS 

9.01 Make every attempt to secure the following 
type(s) of supporting structure(s) when placing 

inside wires or station cables above suspended 
ceilings: 

(a) Conduit 

(b) Cable trays 

(c) J-hooks 

(d) Wire loops. 

9.02 If none of these types of supporting structures 
can be obtained, inside wires or station 

cables can be placed directly on the main runners 
and/or cross runners (T-bars) of the false ceiling 
hardware, provided the conditions in 9.08 through 
9.07 are adhered to. 

ISS 5, SECTION 461-200-200 

9.03 Inside wires and station cables that do not 
exceed a total of 500 pairs within a 4-foot 

section of the ceiling may be placed directly on 
the ceiling runners if the supporting structure(s) 
outlined in 9.01 cannot be obtained. Cable runs 
supported on the ceiling hardware should be placed 
as close as possible to the hangar wires. 

9.04 Major runs of inside wires and station cables 
should be placed in the type(s) of supporting 

structures mentioned in 9.01 in new buildings or 
sections of existing buildings that have been 
completely renovated. 

Note: A major run is a run that could 
ultimately exceed any combination of 500 total 
pairs. 

9.05 In existing buildings, additional cables 
should not be added to any run supported 

on the ceiling runners if the combination of new 
and existing wires and cables will exceed 500 pairs 
within a 4-foot section of the ceiling. If the 
combination of new and existing wires and cables 
exceeds this limit, a route along another row of 
hangar wires should be selected. 

9.06 Exercise care when working in false ceiling 
spaces to avoid distorting or damaging the 

ceiling. 

9.07 Avoid blocking access tile in "limited access" 
-type ceiling. Also avoid placing cables on 

or against any light fixtures .• 

10. .TELEPHONE ZONES 

10.01 The floor area to be served shall be divided 
into telephone zones consisting of'not more 

than 400 to 600 square feet (between four adjacent 
columns). 

10.02 To feed the telephone zone, the building 
will usually have a continuous length of 

2-inch conduit in the ceiling space, properly supported 
to permit the pulling-in of cables. This conduit 
should extend from the nearest telephone terminal 
or apparatus closet and left open-ended at the 
midpoint of each telephone zone as illustrated in 
Fig. 9. 

10.03 For floor areas where the 2-inch conduit 
to the telephone zones is not available and 

where a number of inside wiring cables are to be• 

Page 7 
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ALL CONDUIT TO BE 2 JN. 

TPA 551121 

t Fig. 9-Typical Ceiling Distribution System Using Conduit to Telephone Zones • 

Page8 



•placed loosely in the ceiling, adequate open-top 
cable supports (J-hooks) are required. These cable 
supports should be located o~ 5-foot centers and 
must be provided by the building owner to avoid 
damage to the ceilings because of cable weight .• 

11. .WIRING METHOD, CEILING TO DESK LOCATION 

UTILITY COLUMN 

11.01 A utility column is a post placed between 
the ceiling and floor in conjunction with 

the ceiling distribution system as shown in Fig. 10. 
It is used for the concealment of communications 
wiring from the ceiling to the desk. It can also 
be used as an extension of electrical outlets for 
the same purpose. 

11.02 The utility column is a commercial product 
and if used must be supplied and installed 

by the customer. These utility columns must have 
been approved for Bell System use. 

ISS 5, SECTION 461-200-200 

11.03 Inter-connection with customer-owned wiring 
in utility columns is not permitted. 

11.04 The utility columns should be attached, or 
supported, by the main "T" rails in the 

ceiling as shown in Fig. 11. It is not recommended 
that these columns be attached to the transverse 
or cross rails unless these rails are rigidly anchored 
to the main "T" rails. 

11.05 Usually when the utility columns are being 
placed or have been placed, they are 

subjected to being slightly shifted. Such movement 
invariably causes the "T" rail to become warped, 
marred or bent. Excessive bending of rails may 
cause tile to fall down .• 
12. .USE OF WALLS OR PARTITIONS 

12.01 The following conditions apply if hollow 
core walls or partitions are used for 

concealing telephone wire and cables: 
(a) The hollow core walls or partitions must be 

clear and unobstructed.• 

• Fig. 10-Wlrlng Method With Utility Columns • 

Page 9 
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FALSE CEILING 
SPACE 

TPA 551118 

• Fig. 11-utlllty Column ln1tallatlon • 

(b).Opening of walls and partitions and the 
inst.allation of outlet boxes are the responsibility 

of the building owner or subscriber. 

(c) A pull wire is required from all outlet boxes 
to the approved supporting structure above 

the suspended ceiling. 

(d) Use only vertical pull wire runs. If bends 
or horizontal runs are necessary, conduit is 

required. 

Note: Fulfilling the above items shall not 
be at the expense of the Telephone Company. 

Pqe 10 

12.02 If fire blocks, sound deadening materials, 
or insulation is used in the construction of 

walls or partitions, conduit must be run from the 
outlet to the approved supporting structures above 
the suspended ceiling. 

12.03 Telephone employees shall not fish walls 
or partitions in commercial buildings. 

12.04 Where it is planned to use walls or partitions 
to conceal inside wiring cables down from 

ceilings, a minimum of 1-112 inch diameter space 
is required to permit the connector end of the cable 
to pass from the top of the wall to the outlet box 
above f'loor. 

12.05 The following are recommended: 

(a) 1-1/2 inch conduit in wall or partition to 
outlet box· (Fig. 12) 

1-1/2 IN. 
CONDUIT OUTLET aox: 

I. IF AMPHENOL CONNECTOR TO BE CONCEALED 
USE A STANOARD ELECTRICAL BOX GSB • 2 

2. IF AMPHENOL CONNl!CTOR TO BE LE" 
EXPOSED ON WALL USE A 
4 IN. X 4 IN. X 2-118 IN. BOX 

3. COVER PLATES WITH SLOT IN BOTTOM 

TPA 551119 

•Fig. 12-Condult In Wall• 

(b) 1-1/2 inch square clear space between partition 
sections with snap-in panel or cover (Fig. 

13 .• 



MIN 1-1/2 IN. SQUARE 
CLEAR SPACE 

1-1/2 IN. X I IN. OPENING 
FOR PASSING 
AMPHENOL CONNECTOR 

PARTITION 

SNAP-ON PANEL 
OR COVER 

AMPHENOL CONNECTOR 

• Fig. 13-Partltlon Design • 
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Issue 9, April 1979 

HANDLING STATION WIRE AND CABLE 

1. GENERAL 

1.01 This section covers the general factors to 
be considered when handling wire and cable. 

1.02 This section is reissued to: 

• Add information on handling of H station 
wire 

•Add information on use of AT-8903 B station 
wire reel 

• Add information on use of 6-inch diagonal 
pliers as proper tool for skinning conductors. 

Exercise care to protect wire and cable 
from damage. When transporting in 
vehicles, see that wire and cable are 
not subjected to crushing or abrasion 
by tools or other equipment. 

2. DISPENSING WIRE OR CABLE FROM CARTONS 
AND COILS 

2.01 To dispense D, G, •or Ht station wire from 
the carton: 

(1) Remove large perforated knockout from 
carton. 

(2) Remove free end of wire from slot in bottom. 
Do not remove plastic insert. 

(3) Place carton on floor and feed wire from 
carton (Fig 1). 

(4) Replace wire in slot (in bottom of carton) 
after cutting. 

2.02 To pay out station cable, remove cable from 
coil by paying it off from outside of coil 

(Fig. 2). 

3. DISPENSING STATION WIRE FROM REELS 

3.01 To dispense G hnd Ht station wire from 
•carton typet spool, open top of carton and 

fold sides down to match holes in side of carton; 
then insert pipe or equivalent implement through 
holes in carton and hole in spool, using the carton 
as reel support (Fig. 3). 

3.02 •The G, H, and KS-22084 teflon station wire 
or 4 pair D inside wiring cable may be 

dispensed most efficiently with the AT-8903 B 
station wire reel (Fig. 4). Clamp B station wire 
reel to post, stud, or beam. Remove cardboard 
spool of wire from carton, place it within flanges 
of B station wire reel, and dispense as needed.t 

4. STRIPPING CABLE 

4.01 To strip plastic-jacketed inside wiring cable 
with jacket-slitting nylon cord: 

(1) Slit end of jacket with diagonal pliers for 
approximately 1 inch. 

(2) Locate jacket-slitting nylon cord under jacket. 

(3) Grasp cable firmly in one hand and, using 
long-nose pliers, pull nylon cord through 

cable jacket to the desired stripped length (Fig. 5). 

5. STRIPPING JACKETED WIRE 

5.01 To strip SK or G hnd Ht station wire: 

(1) Slit end of jacket with diagonal pliers for 
approximately 1 inch. 

(2) Locate jacket-slitting nylon cord under jacket. 

(3) Grasp wire firmly in one hand and, using 
long-nose pliers, pull nylon cord through 

jacket to the desired stripping length (Fig. 5 
and 6). 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page l 
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5.02 To strip D station wire (desired stripped 
length exceeds 12 inches): 

(1) Use dia gonal pliers to cut through jacket 
and insulation to expose conductors (Fig. 7). 

(2) Hold the wire firmly with one hand, grasp 
one or two of the exposed conductors with 

long-nose pliers and pull, using the conductors 
to split the jacket to the desired stripped length 
(Fig. 7). 

6 . SKINNING 22· AND 24-GAUGE INSULATED 
CONDUCTORS 

6 .01 The recommended method for skinning the 
insulation from individual conductors is with 

the 6-inch diagonal pliers (see Fig. 8). The new 

6-inch diagonal pliers have separate notches for 
skinning 22-gauge, 24-gauge and drop wires. 

6.02 Avoid other methods of skinning insulation 
which result in nicks or cuts across the 

metal conductor. Such damage often causes the 
wire to break when flexed. 

7. TERMINATING CONDUCTOR AT SCREW TERMINALS 

7.0 1 To terminate conductor at a screw terminal, 
bend the wire clockwise in a hairpin loop 

around the screw. Push conductor away from the 
screw, especially finer gauge conductors, to prevent 
the wire from being caught in the threads and 
getting broken when the screw is tightened. (See 
Fig. 9). 

•Fig . 1- Dispensing D, G, or H Station Wiref 

p,.,. .. ? 
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Fig . 2 - Paying Out Cable 

Fig . 3-•Carton Used as Reel Support for G or H 
Station Wire• 
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D--- A 

10 - 1/2 INCHES 
IN OIAMETER 
ANO 8 · 5/8 INCHES 

THICK 

Fig . 4-•AT8903 B Station Wire Reel Mounted on Studt 

LOAOING 
LATCH 



Fig. 5-•Stripping D Inside Wiring Cable or G and 
H Station Wire (With Jacket-Slitting Cord)t 
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Fig. 6-Stripping SK Station Wire 

D--- C 
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Fig . 7 - Stripping D Stat ion Wire 
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1. NOTCHES ON BOTH SIDES FOR STRIPPING 

24 GUAGE CON DUCTOR . 
2 . NOTCH FOR STRIPPING 22 GUAGE CONDUCTOR . 
3 . NOTCH FOR STRIPPING DROP WIRE . 
4. KNURLED FOR CRUSHING INSULATION 

ON DROP WIRE. 
5. RED PLASTIC INSULATED HANDLES. 

Fig . 8 - •Recommended Tool for Skinning Insulation From Conductors• 

KEEP Wiii[ 
,R££ O' THREADS 

Fig. 9 - Terminating Wire at Screw Terminals 
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B STATION WIRE AND ASSOCIATED APPARATUS 

IDENTIFICATION AND INSTALLATION 

STATION WIRING 

1. GENERAL 

1.01 The B station wire is for use in areas where 
it is impossible or impractical to use conventional 

station wire and standard fasteners. 

1.02 This section is reissued to add information 
on: 

•No. 723 terminal base 

• No. 724 station wire cover 

•No. 725 primer 

Since this reissue is a general rev1s10n, arrows 
ordinarily used to indicate changes have been 
omitted. 

2. DESCRIPTION 

2.01 The B station wire consists of two pairs of 
parallel 26 A WG copper conductors covered 

with ivory colored PVC insulation and a pressure 
sensitive adhesive backing for fastening to most 
types of clean surfaces. The B station wire is not 
recommended for under carpet use. 

2.02 The B station wire is supplied in 75-foot 
rolls contained in zip-lock type dated plastic 

bags. 

Note: DO NOT USE WIRE DATED 
OLDER THAN 6 MONTHS. 

2.03 Adhesive backed connecting accessories may 
be used for splices, taps, and terminations. 

Self-stripping, push-on-type contacts in each connector 
eliminate wire preparation and expedite installation. 

2.04 No. 724 Station Wire Cover: The 
No. 724 station wire cover (Fig. 13) is a 

heavy plastic strip with a channel down the center 
and pressure sensitive adhesive on the edges. It 
is made in 48-inch lengths and may be cut to any 
desired length. The No. 724 station wire cover is 
recommended for use whenever there is a possibility 
of abrasion or excessive wear on a wire run. 

2.05 Connecting Accessories Usage Guide: 

•No. 717 Terminal-binding post block for 
terminating conventional round station wire 
or cord conductors 

•No. 718 Tap-for making a tap and/or splicing 
flat station wire 

•No. 719 Jack-a receptacle which accepts a 
standard 4-prong telephone plug 

•No. 721 Transition-Splices conventional 
round station wire to flat station wire 

•No. 723 Terminal Base-provides modular 
telephone set termination when used with 
625C connecting block. 

2.06 Ordering Guide: 

•Wire, Station B, AT-8115 (75-foot roll) 

• Terminal, No. 717t 

• Tap Splice Connector, No. 718t 

• Jack, No. 719t 

• Corner Cover, No. 720t 

•Transition Connector, No. 721t 

•Terminal Base, No. 723t 

t Obtain from 3M Company 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Station Wire Cover, No. 724t 

• Primer, No. 725t 

• Roller, Hand, Model E-14t 

3. INSTALLATION 

3.01 Installation Rules: 

Limitations placed on the physical 
installation of B station wire and 
associated apparatus require strict 
adherence to the following rules. 

(1) Wire run should not exceed 100 feet for 
single-line installations and 60 feet for 

installations involving two talking circuits. 

(2) Temperature of wire and mounting surface 
must be above 50°F before installation. 

(3) The wire and associated apparatus must be 
accurately located initially, because the 

adhesive backing may damage the mounting 
surface when the wire is removed. 

(4) When applying B station wire to "easy clean" 
surfaces, such as vinyl wallpaper, acrylic, 

or epoxy paints, the area where wire is to be 
mounted must be primed with SCOTCHFLEX* 
PRIMER No. 725. 

Danger: Keep primer and its vapors 
away from heat, sparks, and open 
frame-it is extremely flammable. 
Use in well ventilated areas with 
enough air movement to remove 
vapors and prevent vapor buildup. 
A void prolonged breathing of vapor. 
A void eye contact and prolonged or 
repeated contact with skin. For eye 
contact, flush immediately with plenty 
of water and seek medical aid. For 
cleaning purposes, use only B Cleaning 
Fluid (1.1.1-trichloroethane). 

(5) Avoid contacting foreign objects with adhesive 
side of B station wire to prevent picking 

* Registered Trademark of 3M Company 

t Obtain from 3M Company 
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up dust or dirt. If possible, do not touch 
adhesive side with hands. 

(6) Always 'match the wire pairs when making 
a tap, splice, or extending a wire run to 

ensure correct polarity of conductors. 

(7) Identification of individual conductors may 
be determined by iocating the raised tracer 

dot on the surface of the B station wire and 
counting the conductors as shown in Fig. 1. 

(B) 4 
RAISED (Y) 3 
TRACER ---- -

---._~-•::.....l(~G~)~~~~·-=2~~ 
(R) 

Fig. I -Conductor Identification of B Station Wire 

(8) Conventional station wmng colors [(BK), 
(Y), (G), (R)] assigned to the conductors in 

relation to the tracer are shown in Fig. 1. The 
associated numbers relate to the designations in 
the terminals, terminal base, etc. 

It will be necessary to orient No. 717 
and No. 723 bases to maintain color 
and terminal designations. 

3.02 Recommended Mounting Surfaces: 

• Painted plaster 

•Plasterboard (dry wall, sheet rock, and 
gypsum board) 

•Hardboard (masonite) 

•Wood (without wax) 

•Metal (without wax) 

•Tile (asphalt, vinyl, rubber, and ceramic­
without wax) 

• Concrete (smooth, trowled, and sealed) 

•Marble 



3.03 Mounting Surfaces Not R ecommended: 

e Damp, dirty, or greasy surfaces 

e Flaking paint or poorly adhering paint 

e Raw plastered walls 

e Coarse surfaces (raw cinder block or untreated, 
rough trowled concrete, etc) 

e Easy clean surfaces (vinyl wallpaper, epox 
paints) unless used with primer No. 72 
(obtain from 3M Company) 

3.04 Connecting to Standard Apparatus: 

(1) The B station wire may be connected directly 
to subsets, wall sets, or external ringers. 

It may also be connected directly to standard 
screw type terminals, jacks, and connecting blocks. 

(2) Strip insulation carefully, the 26 A WG 
conductors may be easily notched and broken. 

(3) To prevent wire from sticking to apparatus 
or existing wires in apparatus, fold wire as 

shown in Fig. 2 after it enters apparatus box. 

Fig. 2-8 Station Wire, Folded 

3.05 Straight Wire Run: 

(1) Allow sufficient amount of B station wire 
for connecting to t ransition or terminal at 

beginning of run. 

(2) Apply adhesive side of wire to mounting 
surface and press firmly. 

(3) Continue to dispense wire, applying hand 
roller (Fig. 3) to adhere wire to mounting 

surface. Finger pressure alone is insufficient. 
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Fig. 3-Applying Roller to Wire Run 

3.06 90" Turn in Wire: 

(1) Fold wire under with adhesive side up in 
direction opposite to intended run (Fig. 4A). 

(2) Fold ·wire back over in direction of intended 
run (Fig. 4B). 

(3) Remove paper liner from back of No. 720 
corner. Place fold in corner and press corner 

firmly to mounting surface (Fig. 4C). 

3.07 Installing No. 717 Term inal: 

(1) Remove snap-on cover and four screw 
terminal block. 

(2) Select desired location, remove paper liner 
from back of terminal base, and press base 

firmly against mounting surface. 

(3) Place wire in channel on terminal base and 
press firmly (Fig. 5). Placement of wire in 

channel must be accurate to eliminate possible 
short circuit or crossed wires. 

(4) Place terminal block over wire channel. Align 
block with guide pins in base for proper 

seating. Exert sufficient pressure with screwdriver 
so mounting screw will pierce wire insulation 
covering screw hole. Secure block to base. 

(5) Terminate D station wire or cord connectors 
on screw terminals (Fig. 6) and replace 

snap-on cover. 

(6) When wire run ends in a No. 717 terminal, 
extend wire approximately 2 inches beyond 
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Fig. 4-90° Turn in 8 Station Wire 

terminal (Fig. 7 A) and then fold back over 
terminal block (Fig. 7B). 

(7) A wire run can be extended from an existing 
run in the terminal by either of two methods: 

• Splice the folded wire to the new wire using 
a No. 718 tap (Fig. 8) 
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Fig. 5-Wire in Channel on Base of No. 717 Terminal 

D S.,..AT1QN w RE 
Tl"iROUGrl WAL. ... 

Fig. 6-Terminating Wire on No. 717 Terminal 

3.08 

• Cut off wire at screw hole of No. 717 
terminal and start new wire run on opposite 
side of screw hole. 

When using the latter method, place 
wire carefully in wire channel so that 
the prongs on the terminal block will 
seat over the four conductors on each 
side of screw bole when terminal 
block is placed. 

Splicing With No. 718 Tap: 

(1) Install the tap in the same way as the 
No. 717 terminal. 

(2) When splicing a 
the ends of the 

the base of t he tap. 
hole (Fig. 8). 

wire run, carefully place 
wire over the prongs in 

Do not cover the screw 

(3) When making a tap from a wire run, place 
end of tap wire over existing wire to the 

edge of the tap (Fig. 9). Cover-mounting screw 
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A B 

Fig. 7-Wire Ending in No. 717 Terminal 

Fig. 8-Wire Splice Using No. 718 Tap 

must pierce wire insulation when securing cover 
to base. 

Fig. 9 - Wire Tap Using No. 718 Tap 

3.09 Splicing With No. 721 Transition: 

(1) Remove paper liner from back of transition. 

(2) Select location and press adhesive side of 
transition to mounting surface. 

(3) Remove cover. 

(4) Place B station wire in channel, butting end 
of wire against center stop (Fig. 10). 

(5) Remove approximately 3/ 4 inch of outer 
jacket from the D station wire. Insulation 

from individual conductors need not be removed. 
Match each conductor with the 3 station wire 
for correct polarity (Fig. 1) and place in wire 
grooves in base of transition (Fig. 10). 

(6) Place cover and tighten screw until cover 
is seated to base of transition. 

Fig . 10-Terminating Wire in No. 721 Transition 
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3.10 Termina ting in No. 719 Ja ck: 

(1) Install the jack (Fig. 11) in the same way 
as the No. 717 terminal. 

(2) When wire run ends in jack, do not extend 
the wire and fold back. Cut off wire so it 

does not extend beyond cover of wire channel. 

Fig. 11-No. 719 Jack 

3.11 Installing N o. 723 Terminal Base 
(Fig. 12): For use with 625C connecting 

block (Fig. 12) (modular telephone set termination). 

(1) Remove four screw connector body. 

(2) Select desired location, determine base 
orientation to maintain color and terminal 

designations, remove paper liner from back of 
terminal base, and press base firmly against 
mounting surface. 

(3) Place wire in channel of terminal base. 
Placement of wire in base must be accurate 

to eliminate possibility of short circuit or crossed 
wires. 
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(4) Place connector body over wire in channel. 
Align block with guide pins in base and seat 

firmly with finger pressure. Exert sufficient 
pressure with screwdriver so mount ing screw 
will pierce insulation covering screw hole. Secure 
block to base. 

(5) Attach spade tips of 625C connecting block. 

(6) Align 625C connecting block with modular 
jack opening at bottom whenever possible. 

Otherwise, opening must face to side, never 
toward the top. This is to protect against residue 
buildup and contact contamination. Secure 625C 
connecting block to mounting post in center of 
base. 

3.1 2 Installing No. 724 Sta t ion Wir e 
Cover: 

(1 ) Cut cover to desired length with knife or 
cutters. 

(2) Remove paper liner from adhesive, center 
No. 724 station wire cover over wire, and 

press firmly in place. 

(3) Roll both edges of cover with E-14 roller 
(Fig. 14). 

3.13 Installing Wir e Thr ough Wall: 

(1) Drill 1/ 4- or 3/ 8-inch hole through wall at 
desired location. 

(2) With a keyhole hacksaw, cut a slot on side 
of hole opposite direction of intended wire 

run (Fig. 15). 

(3) Carefully pass only a few inches of wire 
through wall, place a No. 718 tap, and splice 

wire at t his point to extend wire run. 



1
723 TERMINAL 
BASE 

\~~ 
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Fig . 12-No. 723 Terminal Base With W.E. 625C Connecting Block 

MODEL E-14 
ROLLER 

Fig. 13-No. 724 Station Wire Cover Fig. 14-lnstalling No. 724 Station Wire Cover 

PaQe 7 
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HACK SAW SLOT 

1 / 4 lN OR ~/8 IN. 
DR ILLED HOLE 

..... 
Fig. 15-Hole Through Wall for B Station Wire 
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STATION WIRE AND CABLE ATTACHING AND FASTENING 

CONTENTS PAGE 
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3. ATTACHING AND FASTENING GROUND 
WIRE 5 
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5. CELLARS, FACTORIES, OR WHERE APPEARANCE 
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6. ATTACHING TO STEEL STRUCTURES 7 
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8. B CORD CLIP 10 

1. GENERAL 

1.01 Select proper type and size attachments and 
fasteners for surfaces encountered. Use 

galvanized fasteners outdoors and enameled or 
nongalvanized fasteners indoors. 

1.02 This section is reissued to: 

e Add Table of Contents 

e Provide information on the KS-20986, List 8 
cable tie 

e Remove information on the B beam clip 
and B hanger clip which are rated Manufacture 
Discontinued (MD). 

1.03 Table A lists spacing of attachments and 
Table B clearance and lead holes for fasteners. 

It is important to use correct size clearance and 
lead holes for wall fasteners to prevent wall damage. 
To obtain secure attachments and to avoid damage 

to building surfaces, follow the instructions in this 
section for each type of surface. 

1.04 The C wire loop replaces the B (MD) wire 
loop and will accommodate the same number 

of wires or cables. 

1.05 The B adhesive clip is rated MD. Any 
existing stock is outdated and should be 

disposed of according to local regulations. 

2. SURFACES ENCOUNTERED 

Cement or Cinder Block 

2.01 Recommended fasteners are: 

e B or C masonry fasteners 

e B or C plastic anchors 

e B, C, or D drive anchors 

e D plastic anchors (used with galvanized 
wood screws). 

If the wall is old and the fastener is not secure, 
use: 

e Toggle bolts 

e B wall screw anchors. 

If these attachments pull out, install a carriage 
bolt. Equip bolt with two washers or boards-one 
under nut and other under head of bolt. 

Masonry or Substantial Brick Veneer 

2.02 In general, the same fasteners apply in 
making attachments to masonry and substantial 

brick veneer. Veneering is considered substantial 
when: 

(a) The veneer thickness is 3-3/4 inches (as 
observed at an outside corner). 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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tTABLEM 

SPACING REQUIREMENTS OF ATTACHMENTS 

SPACING 

FASTENERS HORIZONTAL VERTICAL RUN FROM CORNER 

FEET INCHES FEET INCHES INCHES 

Cable more than 12-pair cable 16 4 2 

Clamps less than 12-pair cable 16 16 2 

Cable more than 12-pair cable 14 3 2 

Clasps less than 12-pair cable 14 14 2 

B Station Wire Clamps 16 16 2 

B Station Wire Nail 16 16 2 

Station Wire 7-1/2 7-1/2 1 
Staples 

25-pair D inside 
wiring cable 12 12 2 

Bridle Rings 4 2 thru 8-1/2* 

Drive Rings 4 8 2 thru 8-1/2* 

Wire Loops 4 8 2 thru 8-1/2* 

Toggle Bridle Rings 4 8 2 thru 8-1/2* 

Insulator Supports 4 8 2 thru 8-1/2* 

B Support Used on Beams 4 8 2 thru 8-1/2* 
Clip 

Used on Hanger Wires As Required 

E Adhesive Cable Tie 

*When changing direction of wire or cable runs where wire loops, bridle rings, drive rings, toggle 
bridle rings, insulator supports, and B beam clips are used, the fasteners should be spaced to 
hold the wire or cable at approximately a 45-degree angle. 

(b) The bricks are joined firmly with mortar. 

On masonry and substantial brick veneer, drill holes 
for all attachments as close to the center of bricks 
as practicable and exercise care to avoid damaging 
and loosening the bricks. In the case of face brick 
or ornamental types of brick, holes for intermediate 
and last attachments may be drilled in the seam 
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to avoid breakage. Wear safety glasses when 
drilling or hammering. 

Thin Wall Brick Veneer 

2.03 Thin wall brick veneer is considered as 
veneering having a thickness of less than 

3-3/4 inches (as observed at an outside corner, some 
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TABLE B 

CLEARANCE ANO LEAD HOLES FOR FASTENERS AND SCREW-TYPE FIXTURES 

CLEARANCE HOLE LEAD HOLE 
FASTENER OR 

FIXTURE SIZE AND TYPE OF DRILL 

INSTALLER POINT CARBON STEEL TWIST INSTALLER POINT CARBON STEEL TWIST 

IN. 

Toggle Bolt Clearance Hole 
3/16 1/2 or 5/8 

1/4 5/8 or 3/4 

5/16 5/8 or 7/8 

Toggle Bolt 
Ring 3/4 

5/8 and 1·1/4 

Sand L 
3/16by No. 12 or Insulated 3/32 No. 42 or 3/32 

Screw Eyes 5-1/2 3/16 

C Bridle Rings 
1/8 No. 30 or 1/8 l ·l /4-l ·5/8-3 -·---·-- ·-, 

7/8 3/32 No. 42 or 3/32 

Drive Rings 
3/32 No. 42 or 3/32* 5/8 and 7 /8 

1-1 /4 11/64 

Angle Screw 5/16 by 
5/16 11/64 No. 18 or 11/64 5/16 7-1/2 

3/8 3/8 by 8 3/8 1/4 by 
1/4 6·1/2 

Tapping Screwt 
11/64 No. 20 5/64 No. 7 

No.8 No. 13 11/64 3/32 or 
No. 33 

No. 10 3/16 by 
No. 12 or 3/16 3/32 No. 42 or 3/32 5·1/2 --

No. 14 1/4 by 
1/4 1/8 No. 30or 1/8 

6-1/2 
t-··· 

Band C The maximum holding power of these anchoring devices in any given 
Masonry Fasteners quality of masonry depends upon obtaining a drilled hole corresponding 

B, C, and D to the outside diameter of the unexpanded anchor and of sufficient 
Drive Anchors depth lo allow the nail to be driven its full length. The diameter and 
B and C Plastic length are generally indicated on the anchor. The depth of hole required 

Anchors varies with the thickness of the fixture to be installed at the point of 
D Plastic support. In all installations the minimum depth of hole required is 
Anchor equivalent to the length of the anchor plus the distance the nail or screw 

B Wall Screw will extend beyond the anchor (approximately 3/16 inch). 
Anchor 

Notes: 
1. Installer drills are bit stock twist drills and are used in the ratchet brace. 
2. Carbon steel twist drills are straight shank drills and are used in the hand drill. 
3. Drill points are used in the automatic drill and will drill lead holes approximately 1·l/2 inches deep. 

Where deeper holes are required, use twist drills in the hand drill. 
4. Use L masonry drills for drilling the seam between bricks. 
5. Use L masonry drills or star-faced stone drills in drilling holes for toggle bolts. Two sizes of holes 

are listed to cover the different types of approved toggle bolts. Drill the smaller hole if it will 
accommodate the toggle bolt. 

6. Apply paraffin wax or soap to the threads of wood screws or screw·type fixtures to facilitate 
turning them into wood. 

• Do not drill lead hole in poles. 
t Tapping screws have an AB thread suitable for sheet metal or wood and are available with flat or 

pan head. 
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corners are mitered) or having bricks that loosen 
or crack easily when drilled. Make attachments 
to thin wall veneering as follows: 

(a) First Attachment: Attach to suitable 
woodwork with galvanized wood screws. 

When suitable woodwork is not available, attach 
to the brick veneer surface by drilling a clearance 
hoie in the seam to permit a gaivanized wood 
screw to be passed through the brick portion 
of the wall and screwed into the wood backing 
or studding. The screw should penetrate at 
least 1 inch into the wood backing or studding. 

(b) Intermediate and Last Attachments: 
Attach to brick veneer with suitable anchoring 

device. Drill holes in center of bricks; if bricks 
begin to crack or loosen, make the attachments 
in seams or to wood trim. On slab-type veneering 
(approximately 1 inch thick), secure intermediate 
and last attachments to the wood backing in 
the manner specified for first attachments. 

Wood 

2.04 Staples, galvanized wood screws, tapping 
screws, or nails are generally the standard 

fasteners on wood; however, B wall screw anchors, 
B and C plastic anchors, or toggle bolts are 
recommended as fasteners on plywood and masonite 
when a more substantial fastener is needed for 
heavier apparatus. 

2.05 On woodwork, drill lead holes for fasteners 
and screw-type fixtures to avoid splitting 

the wood and to obtain maximum holding power. 
Locate fasteners in studding where practicable. 

2.06 Studs in buildings of wood frame construction 
may usually be located by one of the following 

methods: 

(a) Buildings finished with clapboards: 

• By location of heads of nails used in fastening 
clapboards to studding, or where clapboards 
join. 

(b) Buildings finished with shingles or stucco: 

• By sounding 

• By locating studs in cellar or attic 
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• By location of heads of nails used in fastening 
trim to studding. 

Stucco on Wood 

2.07 On stucco on wood building, attach to 
substantial wood trim with galvanized wood 

screws. Where required to install fixtures on 
stucco finished wails, driii a clearance hole for 
tapping screw or screw-type fixture, preferably by 
means of an installer drill in a ratchet brace. If 
there is a wood backing, the spring of a hammered 
drill will knock the stucco loose. Use care to avoid 
cracking the stucco. Locate screws in studding 
where practicable. 

Plaster on Lath, Rock Lath, Plaster Board 

2.08 Plastic anchors, B wall screw anchors, or 
toggle bolts are used to make attachments. 

However, when a substantial fastener is required 
for heavier apparatus, it will be necessary to locate 
the studding as in 2.06 and use tapping screws. 
The holding power of hollow wall fasteners is such 
that any movement or shifting of weight tends to 
loosen them. This must be considered at all times 
so that costly maintenance and hazards are not 
built into plant. If wood lath is used under plaster 
and can be entered by a slanting lead hole, a secure 
attachment can usually be made. Locate the lath 
before drilling the attachment hole. 

Rigid Composition Shingles 

2.09 In general, galvanized wood screws are 
required in making attachments through 

composition shingles. 

2.10 On buildings finished with rigid composition 
shingles, make attachments to substantial 

wood trim where practicable. If suitable wood 
trim is not available, locate the clearance holes 
for fasteners on the shingles as outlined in the 
following: 

(a) Rectangular shaped shingles installed with 
the long dimension horizontal: Locate the 

hole midway between the vertical edges of the 
shingle and approximately 3/4 inch above the 
bottom edge. 

(b) Rectangular shaped shingles installed with 
the long dimension vertical: Locate the 

hole at the midpoint of the visible shingle height 



and approximately 3/4 inch from either vertical 
edge. 

(c) Shingles installed in diamond formation: 
Locate the hole near a nail hole and 

approximately 3/4 inch from either exposed edge 
of the shingle. 

2.11 When more than one screw is required to 
attach a drop wire fixture, observe the 

following in locating the clearance hole for the 
screw: 

(a) House bracket: The distance between the 
edge of the shingle and the nearest hole 

should be approximately 3/ 4 inch. 

(b) S or L corner bracket: The bracket should 
be located so as to bear evenly on the 

shingles with the hole nearer the porcelain knob 
located approximately 3/4 inch from the edge 
of the shingle. 

(c) W leader bracket: The bracket should be 
located so as to bear evenly on the shingles 

with at least one of the holes located approximately 
3/ 4 inch from the edge of the shingle. 

2.12 Precaution: Because of the brittleness 
of rigid composition shingles, and where 

mounting of attachments cannot be avoided, the 
following precautions shall be observed: 

(a) Place ladder carefully against the shingles. 

(b) Use only well sharpened drills. 

(c) Never employ drills which require the use 
of a hammer on composition shingles. 

(d) Do not apply excessive pressure to the brace 
when drilling clearance holes through the 

shingles. 

(e) Wood screws should not be tightened 
excessively as the pressure on the shingle 

might cause it to break. 

Metal (Siding, Paneling, or Desks) 

2. 13 Be sure protrusion of fasteners will not 
cause damage or injury. Fasteners for siding, 
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paneling, or desks can be of the following variety: 
tapping screw, B or C plastic anchor, toggle bolts, 
or B wall screw anchors. 

2.14 Aluminum siding presents other problems. 
The customer should be contacted to determine 

the type of siding and method used to install it. 
This will determine type of fastener or attachment 
to be used. Permission should be obtained at this 
time for proposed wire runs, etc. 

2.15 When using an extension ladder against 
metal, vinyl, or aluminum siding, use 

precaution to prevent damage. 

Danger: It is possible for foreign 
voltage to be present on buildings 
covered with metal siding. Test siding 
with B voltage tester before starting 
any work. Refer to Section 460-800-109 
for use of a B voltage tester. 

3. ATTACHING AND FASTENING GROUND WIRE 

Fasteners (Fig. 1) 

Note: When nails or tapping screws are 
used for fasteners, locate so they will enter 
studding if possible. 

3.01 Space ground wire fasteners as follows: 

• Space 24 inches apart on ordinary ground 
wire runs. 

• Space 16 inches apart when wire is subject 
to displacement. 

• Place on every beam when spanning beams. 

• Place within 3 inches of wall when run 
parallel to wall on beams (to discourage 
articles being hung on wire). 

Note: Staples are not recommended for use 
in plaster. The H and J staples replace the 
E- and F-type staples; the G staple replaces 
the T-75 staple. 

Page 5 



SECTION 461-200-210 

4. ATTACHMENTS USED IN FINISHED ROOMS AND 
OFFICES 

Staples 

Choose color of attachment to match 
wire or cable; refer to Table A for 
spacing requirements. 

4.01 Table C shows the staples recommended 
for wood surfaces with finishes available 

and stapler machine used. Staples, H (zinc or 
ivory), J or G are available. 

B Station Wire Nail 

4.02 This nail is used to fasten station wire to 
plaster or wood surfaces. It can be used 

with D station wire if care is taken to ensure that 
the smaller diameter wire is sufficiently secure by 
the arm of the nail. 

B Station Wire Clamp 

4.03 This clamp is used to support station wire. 
Table D lists fasteners to be used with 

clamps. 

Cable Clamps and Cable Clasps 

4.04 These attachments are used to support inside 
wiring cable or more than one station wire. 

Table E lists fasteners to be used with clamps 
and clasps. 

5. CELLARS, FACTORIES, OR WHERE APPEARANCE 
IS UNIMPORTANT 

In general, the same types of attachments 
used in finished rooms apply for cellars, 
factories, or where appearance is 
unimportant. However, they should 
be of an appropriate finish. In 
addition to these attachments, 
drive rings, C wire loops, and 
toggle bridle rings are also available 
for use at these locations. 

Drive Rings (Fig. 1) 

5.01 Drive rings are formed steel loops having a 
pointed shaft suitable for hammer-driven 

attachment to wood or masonry surfaces. On wood 
surfaces, attach drive rings to beams or studding 
(to avoid injury below the 6-foot level, use bridle 
rings). On masonry surfaces, use with D drive 
anchors. Table F shows sizes of rings and anchors. 

Note: For masonry surfaces, C wire loops 
with B masonry fasteners are preferred. 

TABLE C 

SELECTION OF STAPLES 

STAPLES 

SIZE SHAPE 
TYPE FINISH (INCHES) OF 

LENGTH WIDTH CROWN 

H* 
Zinc or 
Ivory 

3/8 5/32 Rounded 

Jt Copper 
Coated 

Zinc G* 
Coated 

5/8 1/2 Flat 

Note: Staples are not recommended for use in plaster. 

* For indoor use. 

t For outdoor use or where appearance is unimportant. 
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STAPLER 
USE 

With D station wire 
and small gauge E or 

Heller TMN ground wire in all 
conversion type wood 

Inside wire cables 
up to 1/2-inch in D orT-75 
diameter 



TABLED 

FASTENERS FOR B STATION WIRE CLAMP 

SURFACE FASTENER 

Metal or No. 7 x 1/2-in. PH tapping screw 
Asbestos No. 6 x 5/8-in. galvanized 
Siding wood screw. C Plastic Anchor, 

3/16 x 1 in. 

Wood, No. 7 x 1/2-in. PH tapping 
Indoors screw 

Wood, No. 6 x 5/8-in. RH galvanized 
Outdoors wood screw 

Stucco 
(Wire No. 8 x 1-in. PH tapping screw 
and or wall screw anchor (correct 
Paper size) 
Backing) 

Masonry No. 2 B Masonry Fastener 

C Wire Loop (Fig. 1) 

5.02 C wire loops are formed sections of wire 
used with B masonry fasteners as an 

intermediate support for station wires and inside 
wiring cables attached to masonry surfaces._ Table 
G shows sizes of C wire loops. 

Wire loops with B masonry fastener 
are preferred over drive rings in masonry 
surfaces because the fasteners are 
driven directly into the masonry surface 
without a predrilled hole. 

Toggle Bridle Ring (Fig. 2) 

5.03 This attachment, available in two sizes, 
5/8-inch and 1-1/4 inch, is used to attach 

station wire and cable to hollow surfaces. A 
predrilled 3/ 4-inch clearance hole is required. 

Note: For best results and a secure installation, 
clearance holes should be restricted to 314-inch 
diameter. 
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6. ATTACHING TO STEEL STRUCTURES 

B Insulator Support (Fig. 3) 

6.01 The B insulator support, equipped with a 
B, K, or M bridle ring, is used to support 

wire runs on I beams, angle irons, etc, on beam 
thickness up to 3/4 inch. 

B Support Clip (Fig. 4) 

6.02 The B support clip provides a means of 
attaching drive rings or bridle rings to 

hanger wires and rods used in false ceiling 
construction. It can also be used to grip the 
flanges of structural steel framework. It replaces 
the B beam clip and B hanger clip. 

6.03 This notched spring steel clip has two loops, 
each providing a fit for the drive rings. In 

addition, two holes are provided in the face of 
the clip which will accommodate either a No. 10-24 
threaded bridle ring, machine screw, or bolt or a 
1/4-20 threaded machine screw or bolt. The clip 
is intended for inside use only. 

6.04 This clip can be used on wire and rod from 
No. 12 through 3/8-inch diameter and on 

flanges from 1/8 inch thick to 3/8 inch thick. 

6.05 Early B support clips had only one hole in 
the face for a No. 8 tapping screw. 

7. CABLE TIES 

7.01 Cable ties are plastic or nylon straps or 
mounting devices designed for use in customer 

telephone and switchboard installations to group 
wires, cords, and inside wiring cables into orderly 
harnesses. 

7.02 Adhesive cable ties are intended for use 
where mounting by adhesion may be desirable 

or the only acceptable means. The E adhesive 
cable tie (Fig. 5) replaces both the B adhesive cable 
tie (Fig. 6) and the C adhesive cable tie. 

7.03 The E adhesive cable tie consists of a molded 
plastic, self-locking, nonreleasing strap slipped 

through a fitment on a molded plastic, 1-inch square 
base. The base has a foam adhesive backing on 
the mounting surface. Screw holes are provided 
in the base where additional attaching strength is 
required. The tie is shipped with KS-20986, List 4 

Page 7 



SECTION 461·200-210 

nABLE Et 

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS 

CLAMP NO. CLASP NO. 

SURFACE 
COLOR 

FASTENER REMARKS 

LIGHT OLIVE 
LIGHT OLIVE 

GRAV, IVORY, 
GRAV, IVORY 

GALVANIZED 

No. 3 and 5* No. 7 No. 7 x 1/2-in. PH 
tapping screw 

Woodwork 
No. 6, 8, 10, No. 9 and No. 7 x 1/2-in. PH 
md 12* 14 tapping screw 

No.13 and No. 10 x 1-in. 

17 
galvanized wood 
screw 

No. 7 x 1/2-in. PH 
tapping screw 

No. 3 and No 7 B Wall Screw 
5* Anchor 

1/8 in. x 3 in. 
toggle bolt Make tapping screw 

No. 7 x 1/2-in. PH attachments at stud locations. 
Use No. 1 B Wall Screw Anchor tapping screw on wall thickness 1/16 in. 3/16 in. x 1 in. 

No. 6, 8, 10, No. 9 and C Plastic Anchor to 1/4 in. 
Plywood, and 12* 14 B Wall Screw 

Use No. 2 B Wall Screw Anchor 
Masonite Anchor on wall thickness 1/4 in. 

1/8 in. x 3 in. to 3/8 in. 

toggle bolt Use No. 3 B Wall Screw Anchor 
on wall thickness 3/8 in. 

No. 10 x 1-in. to 3/4 in. 

galvanized wood 
screw 

No.13 and 1/4 in. x 1 in. 

17 
C Plastic Anchor 

B Wall Screw 
Anchor 

3/16 in. x 3 in. 
toggle bolt 

straps which will accommodate bundles up to 
5/8 inch in diameter. Where larger bundles are 
encountered, a KS-20986 strap of the proper length 
may be substituted. The E adhesive cable tie is 
available in ivory and light olive gray colors. 

7.04 Observe the following precautions in mounting 
adhesive cable ties: 
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• The temperature of the plate and mounting 
surface should be above 45 degrees fahrenheit. 
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FABLE E• (Cont) 

FASTENERS FOR CABLE CLAMPS AND CABLE CLASPS 

CLAMP NO. CLASP NO. 

SURFACE COLOR FASTENER REMARKS 

LIGHT OLIVE 
LIGHT OLIVE 

GRAY, IVORY, 
GRAY, IVORY 

GALVANIZED 

No. 7 x 1/2-in. PH 
No. 3 

No. 7 
tapping screw 

and 5* B Wall Screw 
Anchor 

Make tapping screw 
No. 8 x 1-in. PH attachment at stud locations. 

Plaster- tapping screw Use No. 1 B Wall Screw Anchor 
board, No. 6, 8, 10, No. 9 and 3/16 x 1 in. C on wall thickness 1/16 in. 
Plaster on and 12* 14 Plastic Anchor to 1/4 in. 
Wood Lath, B Wall Screw Use No. 2 B Wall Screw Anchor 
and Anchor on wall thickness 1/16 in. 
Plaster on to 3/8 in. 
Metal Lath No. 10 x 1-in. Use No. 3 B Wall Screw Anchor 

RH galvanized on wall thickness 3/8 in. 
wood screw to 3/4 in. 

No.13 and 1/4 in. x 1 in. C 

17 Plastic Anchor 
B Wall Screw 

Anchor 
No. 10 x 1-in. PH 

tapping screw 

*Inside wiring clamp only. 

• Initially, the plate must be located accurately 
as the adhesive backing may damage the 
mounting surface if removed. 

• Mount only on clean, dry surfaces (remove 
wax or grease). 

•Avoid touching foreign objects with adhesive 
side of plate to prevent picking up dust 
and lint; do not touch adhesive with hands. 

• Apply plate to mounting surface and press 
firmly. 

7.05 C (MD) cable ties and D (MD) cable 
ties are plastic straps having ratchet buckle 

and tapered point ends. Detents allow a range of 
adjustments and permit easy release and reuse. C 

cable ties are used as straps for the B adhesive 
cable tie. The C and D cable ties have been 
replaced by the KS-20986, List 4 cable ties (Fig. 7). 
The KS-20986, List 4 cable ties are used as straps 
for the E adhesive cable ties. 

7.06 KS-20986, List 1 through 8 cable 
ties are nylon self-locking straps which may 

be tightened over variable sizes of cable groups. 
They are available in eleven colors with natural 
and light olive gray (not requiring an ordering code 
suffix) as basic. Consult Table H for size, color 
availability, and ordering code suffix information. 
Their intended use is as follows: 

•Lists 1, 2, and 3-Banding and securing 
switchboard cables and vertical and horizontal 
cables on distributing frames. 
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TABLE F 

DRIVE RINGS 

DIMENSIONS IN INCHES 

SIZE D w L 

1/2 1/2 1/2 2-1/16 

5/8 5/8 3/4 2-1/4 

5/8L 5/8 3/4 2-3/4 

7/8 7/8 1-1/2 2-9/16 
·---

7/8L 7/8 1-1/2 3-1/16 

1-1/4 1-1/4 2-3/8 2-15/16 

1-1/4L 1-1/4 2-3/8 3-7 /16 

ANCHOR 
SIZE 
ON.I 

DIA. L 

3/16 7/8 

1/4 1 

1/4 1 

5/16 1-1/4 

L sizes have extra long shafts and cannot be 
used with B Drive Anchors. 

• Lists 4 and 5-Banding cables on power 
equipment. •Fastening cover on B, C, or 
D customer service closures.• 

• List 6-Reusable ties for securing switchboard 
cables on duct-type frames. 

•List 7-Securing keyshelf cable(s) in 
switchboards. 

• •List 8-Binding and securing cables in 
switchboards, equipment cabinets, and central 
offices. Equipped with a tab on the buckle 
end having a No. 10 screw hole for securing 
the tie to woodwork, backboards, etc.• 

TABLE G 

CWIRE LOOP 

C WIRE LOOP INSIDE LENGTH OF B MASONRY FASTENER FOR 

SIZE NO. DIAMETER LOOP (OUTSIDE) CONCRETE MORTAR BLOCK* 

1/2 1/2 in. 15/16 in. 

5/8 5/8 in. 1-1/4 in. 
1-----

7/8 7/8 in. 2-1/4 in. 

1-1/4 1-1/4 in. 2-7/8 in. 

*Cement or cinder blocks. 

8. •s CORD CLIP 

8.01 The B cord clip (size 1) provides a means 
of attaching D station wire to 2012-type 

transformers to prevent accidentally pulling the 
wire from the transformer screw terminals. 

8.02 The B cord clips come 10 to a package and 
should be ordered as follows: 

1 pkg. (10 clips per pkg.)-Clip, Cord, Bl-61 
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3 4 5 

8.03 Remove protective paper from adhesive of 
B cord clip and stick clip to bottom of 

2012-type transformers as shown in Fig. 8. 
Terminate D station wire on screw terminals of 
2012-type transformer and hook station wire through 
B cord clip as shown in Fig. 8 .• 



HABLE H• 
KS-20986 CABLE TIES -COLOR AVAILABILITY 

MAXIMUM 
OPTIONAL COLORS (NOTE) 

BASIC 
LIST BUNDLE COLO Rt 

NUMBER DIAMETER BLACK BROWN RED ORANGE YELLOW GREEN BLUE PURPLE 

(IN INCHES) NATURAL LT.GRAY -0 -1 -2 -3 -4 -5 -6 -7 

1 2 • • • • • • • • • 
2 3 • • • • • • • • • 
3 4 • • • • • • • • • 
4 5/8 • • • • • • • • • 
5 1-1/4 • • • • • • • • • 
6 1-3/4 • • • • • • • • • 
7 4 • • • • • • • • • 
8 1-3/4 • • • • • • • • • 
Note: Add color suffix if other than basic is required, ie, if List 2 in red is wanted, order as KS-20986,L2-2. 

* Weathering type (sun resistant). 

t No suffix required. 

CARBON 

BLACK 
-X 

* 

* 

* 

0 
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I INCH ROOFING NAILS OR NO. 7 X 1/2 INChi 
PH TAPPING SCREW 

· i INCH INSIDE WIRING NAIL 

· NO. 8 X I INCH PH TAP PING SCREW 

· B WALL SCREW ANCHOR 

METAL SHEATHING 

B MASONRY FASTENER 

fsX I INCH C PLASTIC 

ANCHOR 
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"""'---+ · GROUND WIRE NAIL 
· H OR J STAPLES 

~~---.,,.,.- ·GROUND WIRE STAPLE 

WOODWORK 

NO. BX I IN CH PH 
TAPPING SCR EW 

Fig. 1-Fasteners for Ground Wire 

Fig. 2-Toggle Bridle Ring 

STUCCO 

(WIRE AND PAPER BACKING) 



Fig . 3-B Insulator Support 

HOLE TO 
ACCOMMODATE 
114-20 THREADED 
MACHI NE SCREW 
OR BOLT 

CEILING HANGER 
WIR E OR ROD 

Fig . 4 - B Support Clip, Installed 
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KS-20986 
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BELL SYSTEM PRACTICES 
AT& TCo Standard 

SECTION 461-220-100 
Issue 2, August 1980 

MOBILE HOME WIRING 

PERMANENT TYPE 

1. GENERAL 

1.01 This section provides wiring information for 
use in providing telephone service to mobile 

homes. 

1.02 This section is reissued to: 

• Remove use of No. 14 ground wire 

• Add use of 188A test set 

• Revise text. 

Since this reissue covers a general revision, arrows 
ordinarily used to indicate changes have been 
omitted. 

1.03 A permanent type mobile home is a full-time 
residential structure, seldom moved, usually 

set on supports such as jacks or concrete blocks, 
with or without decorative skirting. Sizes range 
from 8 feet, or more, wide (most often 12 or 14 
feet) by 35 feet, or more, long. Some mobile 
homes may consist of two single units, situated 
side by side, with the exterior covering designed 
to give the appearance of a conventional home. 
Mobile homes are sometimes used as business or 
field offices and may be equipped with key telephone 
systems. 

1.04 Refer to Section 518-010-105 for key telephone 
system grounding and special protection 

requirements. For telephone wiring information 
of recreational vehicles, which are smaller than 
mobile homes and designed to be frequently moved, 
refer to Section 461-220-101. Refer to Section 
460-100-400 for additional information on station 
protection and grounding. 

The following procedures must be 
followed in the order given when wiring 
a mobile home: 

(1) Survey the site and make safety tests. 
Especially test the mobile home skin for 

foreign voltages using the 188A test set. 

(2) Install the protector. 

(3) Ground the protector. Bond the protector 
and power grounds. 

(4) Bond the chassis of the mobile home to the 
protector ground terminal. 

(5) Install service or drop wire, if necessary, 
and connect to the protector. 

(6) Install wiring between the protector and 
the station. 

1.05 The information in this section is provided 
in the order previously mentioned. 

2. SITE SURVEY AND SAFETY TESTS 

Defects in electrical equipment or 
wiring in a mobile home may energize 
the unit and present an electrical 
hazard to persons in or near it. 
If a hazardous condition is found 
to exist, the craft person must 
proceed no further until the 
supervisor bas been informed and 
the condition corrected. Instances 
have occurred where the chassis 
of the mobile home bas been 
connected to the "bot" side of 
the electrical wiring making it 
hazardous to touch or attempt to 
bond to a telpbone ground. 
ALWAYS test the chassis and 
skin of a mobile home with the 
188A test set or B voltage tester 
to detect foreign hazardous 
voltages. The craft person should 
inform the occupant or trailer 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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SECTION 461-220-100 

park manager, if available, of any 
hazardous condition found. 

2.01 Prior to proceeding with the installation, a 
preliminary survey of the area should be 

made. Make shift pole lines and nonstandard 
clearances should be avoided. If unsatisfactory 
conditions are found, refer them to your supervisor 
before proceeding with the installation. Typical 
service connections to mobile homes are shown in 
Fig. 1 and 2. 

2.02 Determine how the power is fed to the 
mobile home and determine whether and 

how the power service is grounded. In trailer 
parks the power service is frequently grounded to 
a ground rod. Where the power is fed underground 
to the mobile home from the service equipment, 
note the approximate location of the feeder, so it 
can be avoided when it is necessary to bury service 
or ground wires or to drive ground rods or posts. 

I !1/J.~· 

NO. 0 
U CABLE 
GUARD 

.......... i ... ~;;~~::• 

-- ----- __ :~J /
·--- i!ii 

E BURIED OR 
C SERVICE WIRE 

4-IN. X 4-IN. POLE 
(PROVIDED BY 
CUSTOMER). OR 
PROTECTOR MOUNTING 
POST. MINIMUM 
HEIGHT ABOVE 
GROUND-2 FT. 

Caution: Before making contact with 
the mobile home, verify the presence 
or absence of hazardous voltage on 
the mobile home body and chassis, 
using the voltage tester. Where mobile 
homes consist of two single units that 
have been joined to form one unit, 
(double-wide mobile home) test the 
chassis and body of BOTH units. 
Refer to Section 081-705-101 for use 
of the B voltage tester or Section 
081-705-102 for the 188A test set. 

2.03 Select test points where paint will not act 
as an insulator, such as screwheads, chassis 

bolts, or unpainted areas. Avoid cutting through 
paint; select an inconspicious location to avoid 
marring the appearance of the mobile home. A VOID 
BODILY CONTACT WITH THE MOBILE HOME 
DURING THIS OPERATION. 

If the voltage tester indicates that 
any part of the mobile home is 

Fig. 1-Typical Buried Service Distribution 
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ISS 2, SECTION 461-220-100 

Fig. 2-Typical Aerial Service Distribution 

energized, do not proceed until 
the supervisor is notified and the 
condition corrected. Also, inform 
the occupant and/or trailer park 
manager of any hazardous condition 
found. 

2.04 If the power has not yet been connected to 
the mobile home, request that it not be 

connected until the telephone installation has been 
completed. Be aware of any connections being 
made while telephone work is in progress. 

3. INSTALLING STATION PROTECTOR 

3.01 The protector should be located as near as 
possible to the mobile home, preferably 

within 12 inches but not more than 15 feet away 
(Fig. 3, 4, and 5). Do not attach to or mount 
anything on the outside surface (skin) of the mobile 
home as the skin may be easily damaged and 
cause interior damage to the mobile home if 
penetrated. 

3.02 When the service wire feeding the mobile 
home is buried service wire and it terminates 

more than 15 feet away, it will be necessary to 
extend it to the protector location. For below 
ground splicing, use the 15-type service wire splice 
enclosure, the C service wire closure, or other 
equivalent closure. For above ground splices, the 
RC 4/72 cable closure may be used. 

3.03 The telephone protector may be mounted 
on the following: 

(a) A wood post that has been installed by the 
customer or construction 

(b) A wood post used for mounting the power 
service equipment or meter 

(c) A metal power service conduit 

(d) A telephone company-provided protector 
mounting post (PMP) 

Page 3 



SECTION 461-220-100 

(e) An acceptable metallic water pipe (at least 
10 feet must be buried). 

3.04 Use B or C customer service closures for 
mounting protectors. The B closure mounts 

one 123- or one 128-type protector. The C closure 
mounts two 123- or 128-type protectors, or one 
106C (fused-type) protector. 

4. GROUNDING PROTECTOR 

4.01 Refer to Table A for selection of protector 
grounds. For a mobile home, the best 

ground is usually the power ground system since 
acceptable water pipes and other approved grounds 
frequently do not exist. Where the power system 
is not multigrounded neutral (MGN) and is grounded 
to a ground rod, it will be necessary to install a 
telephone ground rod for grounding the protector. 
To obtain the lowest resistance ground, the telephone 
ground rod should be driven at least 6 feet away 
from the power ground rod. The two ground rods 
must then be bonded together with No. 6 ground 
wire. 

4.02 When a ground rod is installed for a protector 
ground, rubber gloves must be worn while 

driving the ground rod. Avoid bodily contact with 
the ground rod during this operation. After driving 
the ground rod, the voltage tester must be used 
to verify that no voltage condition exists on ground 
rod. If voltage is detected on the ground rod, do 
not proceed until the supervisor is notified and 
the condition corrected. 

4.03 The protector should be grounded with No. 
12 or larger ground wire. See Table B for 

the proper size wire. The ground wire should be 
run to the grounding electrode in as short and 
straight a line as possible. Where the grounding 
electrode is not located near the protector mounting 
post, the ground wire must be buried to protect 
it. See Section 460-100-400 for detailed information 
on grounding hardware. 

4.04 Separate grounding electrodes should always 
be bonded together to limit potential 

differences between them and between their 
associated wiring systems. Whenever separate 
communication and power grounding electrodes are 
used, they should be bonded together with a No. 
6 ground wire that is buried deep enough to protect 
it from physical damage (Fig. 4). 
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If the telephone and power grounding 
systems are not bonded, a potential 
difference (probably large) will exist 
between the telephone and power 
wiring which may cause arcing 
when a voltage or lightning surge 
raises the voltage on power 
and/or telephone wiring. 

4.05 The customer telephone service may be 
installed where a power ground is not 

provided. However, the customer should be 
informed immediately of the need for a power 
ground and should be requested to notify the 
telephone company when the ground has been 
provided. The procedure for notifying the customer 
shall be covered by local instructions. Where 
telephone service is already being furnished and 
there is no power ground, the same procedure 
should be followed. The telephone protector 
grounding electrode must be bonded to the power 
ground rod as soon as the power ground rod has 
been installed and connected. 

5. BONDING CHASSIS TO PROTECTOR GROUND 

Caution: The mobile home chassis 
must be bonded directly to the ground 
terminal post on the protector. This 
bond must be placed before attaching 
any other wiring to the mobile home 
and after the mobile home has been 
tested with the voltage tester. 

5.01 Use No. 12, or larger, ground wire for 
bonding the mobile home chassis to the 

protector ground terminal. For convenience, the 
bond wire can be the same size as the protector 
ground wire. This will permit the protector ground 
wire to be looped around the protector ground 
terminal and extended to the chassis to serve as 
a continuous bond wire as well. Use a B, C, or 
D insulator support (Fig. 6) to connect the bond 
wire to the chassis of the mobile home. 

5.02 Where the protector is located within 12 
inches of the mobile home, the bond wire 

may be run directly across the space between the 
mounting post and the mobile home (Fig. 3 and 
4). However, where the protector is located more 
than 12 inches from the mobile home, the ground 
wire must be run down the post using approved 
fasteners and buried at least 4-inches deep between 
the bottom of the post and the mobile home (Fig. 5). 
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TABLE A 

POWER ON NO 
PREl'IISES >------------------~ 

YES 

NO ADVISE CUSTOl'IER 
>-----et TO HAVE POWER 

GROUNDED 

YES 

ACCEPTABLE WATER 
PIPE OR CONCRETE 
ENCASED GROUND 
OR RING GROUND 
AVAILABLE 

YES 

POWER GROUNDED 
TO ACCEPTABLE 
WATER PIPE, CONCRETE 
ENCASED GROUND OR 
RING GROUND 

NO 

BONO POWER SERVICE TO 
ACCEPTABLE WATER PIPE, 
CONCRETE ENCASED GROUND 
OR RING GROUND 

CONNECT PROTECTOR 
GROUND TO POWER 
SERVICE GROUND 
SYSTEM (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROD), 
COLD WATER PIPE, 
DR BUILDING GROUND 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE. BOND 
DR VERIFY BOND 
BETWEEN GROUNDS 

POWER 
SERVICE 
l'IGN 

YES 

CONNECT PROTECTOR 
GROUND TO ANY 
PART DF POWER 
SERVICE GROUND 
SYSTEl'I (GROUND 
WIRE, ENTRANCE 
CONDUIT, ROD) OR 
COLD WATER PIPE 
WHICH IS BONDED 
TD POWER GROUND 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE 

Leave the trench open when installing the bond 
wire because it can also be used for running the 
buried wire between the protector and the station. 
Make sure the bond wire and the wire to the station 
are buried far enough under the mobile home so 
they will not be damaged if the customer adds 
skirting or decorative blocks. If mobile home 
skirting or decorator blocks must be removed and 
replaced, this should be done by the customer. 

Note: When digging is required to bury 
wire, use only tools with handles made of 

CONNECT PROTECTOR 
GROUND TO TELCD 
GROUND ROD. BOND 
TELCD GROUND ROD 
TO POWER SERVICE 
GROUND ROD. 

ACCEPTABLE WATER 
PIPE DR CONCRETE 
ENCASED GROUND 
DR RING GROUND 
AVAILABLE 

YES 

CONNECT PROTECTOR 
GROUND TO COLD 
WATER PIPE DR 
BUILDING GROUND, 
WHICHEVER RESULTS 
IN SHORTEST 
GROUND WIRE 

ND 

CONNECT PROTECTOR 
GROUND TD TELCD 
GROUND ROD. 

wood or other insulating materials such as 
the B trenching tool to prevent electrical shock 
in case of contact with energized objects. 

6. INST ALLING SERVICE OR DROP WIRE 

6.01 Service to a mobile home may be a buried 
service wire or an aerial drop wire (Fig. 1 

and 2). 

6.02 Aerial drop wire must never be connected 
directly to the mobile home. Connections 
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TABLE B 

GROUNDED WIRE CAPACITY 

MAXIMUM NUMBER 
OF 

GROUNDED WI RE SIZE PROTECTED CIRCUITS 

FUSE LESS FUSED 

No.12 2 6 

No. 10 6 7 

No. 6 7 or more 8 or more 

Note: The ground wire between protectors shall 
be the same size as the ground wire between the 
protector and the grounding electrode. 

directly to the mobile home would require penetration 
of the skin permitting the entrance of moisture 
which could cause internal damage to the mobile 
home. The customer must provide a post having 
minimum dimensions of 4 inches by 4 inches and 
a minimum height of 10 feet above ground. All 
standard wiring clearances must be observed. 

6.03 Buried service wire may be in place and 
terminated on a protector, or buried to 

within close proximity of the mobile home and 
coiled. In the latter case, it will be necessary to 
terminate the buried service wire on a protector 
as described in Section 3. Before handling the 
unterminated buried service wire, test the shield 
with the voltage tester to make sure it is not 
energized. Test the skin and chassis of the mobile 
home for the same reason. If voltage is detected, 
proceed no further until supervision has been 
informed and the condition corrected. 

6.04 When terminating service or buried wire on 
the protector, connect the shield of the wire 

to the protector ground terminal with an F connector 
as shown in Fig. 7 and 8. Refer to Section 
460-300-143 for detailed information on terminating 
buried wire. 

7. WIRING BETWEEN PROTECTOR AND MOBILE 
HOME 

7.01 Construction of a typical mobile home is 
shown in Fig. 9. It is similar to a frame 

building construction except it is mounted on a 
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metal chassis. Telephone prewiring is not necessary, 
and the same wiring methods used for single 
family dwellings, built on-site, can be used for 
mobile homes. 

7.02 The heating ducts, sewer and water pipes, 
and sometimes the electrical wiring run down 

the center of the mobile home. Normally, the 
electrical wiring is in the outside walls of the mobile 
home, approximately 16 inches above the finished 
floor level or in the ceiling, leaving the floor area 
along the outside walls free for drilling for station 
wire entry. Drill straight down through plywood 
floor avoiding outriggers. Use care when drilling 
the soft insulating board (rodent barrier) covering 
the bottom of the mobile home as it tears easily. 
Seal holes with tape around station wire to prevent 
entrance of air and moisture. If it should be 
necessary to install a telephone on an interior wall 
of the mobile home, request the owner to provide 
the hole cautioning that prints of the floor area 
should be examined to determine where sewer 
lines, heating ducts, etc, are run. Since plastic 
pipes may be used, drills can easily penetrate 
them, causing damage. 

7.03 Wiring runs should be attached to the outer 
edge of the outrigger so it will not be 

necessary to crawl under the mobile home. Fasten 
insulator supports equipped with K bridle rings 
(or equivalent) to outer edge of outriggers. Attach 
wire to mobile home by running through bridle 
ring, folding back and taping, or clamping to 
insulator support with a B ground wire clamp or 
E drop wire clamp. At the protector, use the E 
drop wire clamp to attach service wire, or use 
the B ground wire clamp to attach station wire 
and the bonding wire, if required. 

7.04 Where the protector is mounted within 12 
inches of the mobile home, inside wiring 

can be run directly to the protector and should be 
taped or fastened to the bond wire. Where the 
protector is located more than 12 inches from the 
mobile home, bury SK station wire or E buried 
wire at least 4-inches deep along with the bond 
wire between the protector and the mobile home. 
It is not necessary to connect the shield of the 
wire to the protector ground terminal. Cut off 
the metallic shield of the wire at both ends when 
terminating it. Tape any sharp edges of the shield 
to prevent personal injury. 
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POWER 
GROUND 
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' MAXIMUM 
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1
1 r-. 

I I 

CONNECTING _,.A!l'f .J 
BLOCK 
(INSIDE I 
TRAILER) I 

~STATION 
WIRE 

NO. 12 GROUND WIRE 
BONDED TO TRAILER. I 

NO. 12 OR LARGER GROUND 
WIRE BURIED AT LEAST 

--
--- ~SERVICE 

SEE FIG. 6 FOR METHOD 
OF ATTACHING. TAPE OR 
TIE-WRAP STATION WIRE 
TO GROUND WIRE FOR SUPPORT 

4 IN. DEEP. CONNECT TO 
POWER GROUND ROD OR 
GROUND WIRE 

WIRE 

Fig. 3-Buried Service-Protector Located Witin 12 Inches of Mobile Home-Protector Grounded to Power 
Ground 

7.05 Wiring between the protector and the station 
should be terminated on a connecting block 

mounted inside the mobile home. Use the connecting 
block as a bridging point for any extensions. 

7.06 Always mount the block on a stud, if possible, 
as the thin materials used for trailer walls 

may not hold the fasteners. Wall telephone sets 

should also be mounted on a stud. Do not attempt 
to fish station wire through the mobile home walls 
as side rails and insulation will block passage of 
the wire. Studs can be located by sounding. A 
solid sound indicates a stud-a hollow sound indicates 
the area between studs. In the outrigger area, 
studs are 16 inches apart on centers. 
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' 
POL 
GROUND 
ROD 

' ' 

POWER 
SERVICE 

B DR C 
CUSTOMER 
SERVICE 
CLOSURE 

' POWER TD 

TELEPHONE 
DROP 

' ' , ,/ MOBILE HOME 

' '"' ' ' ' .... ' ', ' ..... ' ..... ' ..... ..... ' ..... , ' -GROUND RDD~ ', 
BONDED TOGETHER ' 
WITH NO. 6 WIRE ' 
BURIED AT LEAST ' 
4 IN. ' 

'~ 

4 IN. BY 4 IN. POST 
MINIMUM 10 FT. ABOVE 
GROUND 

I / 

TELEPHONE 
GROUND ROD 

/ I r-1 
CONNECTING/J.J 
BLOCK I 
(INSIDE TRAILER) 

STATION 
WIRE 

NO • 12 GROUND WIRE 
BONDED TO TRAILER. 
SEE FIG. 6 FOR METHOD 
OF A TT ACHING • TAPE DR 
TIE-WRAP STATION WIRE 
TO GROUND WIRE FOR SUPPORT 

Fig. 4-Aerial Service-Protector Located Within 12 Inches of Mobile Home-Separate Bonded Power and 
Telephone Grounds 
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NOTE: 
PROTECTOR GROUND WIRE CAN BE ROUTED 
TO POWER GROUND ROD OR POWER GROUND 
CONDUCTOR - WHICHEVER IS SHORTEST 

I CONNECTING~-] 1
1 

BLOCK T 
(INSIDE 
TRAILER) I 

/ 
NO. 12 GROUND WIRE BOND 
BETWEEN PROTECTOR ANO 

/ CHASSIS. SEE FIG. 6 FOR 

"-

' ' ' 

-)vi / l'IETHOD OF ATTACHING 

\ ~=v~: ~I:-: ~o=-WIRE BURIED AT 

SERVICE WIRE FROl'I DISTRIBUTION CABLE 
LEAST 4 IN. DEEP. l'IAXIl'IUl'I OF 15 FT BETWEEN 
PROTECTOR POST AND TRAILER 

Fig. 5-Buried Service-Protector located More Than 12 Inches From Mobile Home-Protector Grounded to 
Power Ground 
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0 

B,C,ORO 
INSULATOR 
SUPPORT 
(NOTE 2) 

ALTERNATE 
LOCATION FOR 
ATTACH I NG 
GROUND W!RE 

I NS TALL AS FOLLOWS, 

PLACE GROUND WI RE 
BEn.IEEN WASHERS 

10 mm X 3Bmm 
(5/16 X 1-1/2 IN.) 
GALV. STOVE BOLT 
(NOTE 1) 

2mm 

(NO. 12 OR LARGER) 
GROUNJ WIRE 

FORM 
E-lOHB 

PLACE BOLT THROUGH INSULATOR SUPPORT, INSTALL BOTTOM NUT AND 
TIGHTEN. ATTACH INSULATOR SUPPORT TO OUTRIGGER IN USUAL 
MANNER. PLACE WASHERS Af\O TOP NUT ON BOLT. REMCNE INSULATION 
FROM GROUND WI RE ANO BEND BARE CONDUCTOR AROUNO BOLT BETWEEN 
WASHERS. TIGHTEN TOP NUT. 

NOTES, 

LOCATION FOR 
ATTACH I NG 
GROUND WI RE 

1. BOLT, NUTS, AND WASHERS ARE NOT PROVIDED WI TH INSULATOR SUPPORT. 

MOBILE 
HOME 
OUTRIGGER 

2. THE BAND D INSULATOR SUPPORT WILL ACCOMODATE METAL FLANGES UP TO 19mm(l/4 INCY). 
THE C INSULATOR SUPPORT WI LL ACCOMMODATE METAL FLANGES UP TO 25 mm(1 INCH). 

A. INSTALLATION USING BOLT B. INSTALLATION USING SCREW 

Fig. 6-Bonding to Mobile Home Chassis 

B, C, OR 0 
INSULATOR 
SUPPORT 
(NOTE 2) 

WASHER 

10-24 X 19mm 
(l/4 IN.) 
SCREW 

2mm 
(NO. 12 OR LARGER) 
GROUND WI RE 

FORM 
E-30138 



SLACK 
OUTER 

g JACKETA 
I' -51N.-•, -11N.r­

ijf\M?{'.R 

\ 

SLACK 
OUTER 
JACKET 

SOLID POLYETHYLENE JACKET 

A-E BURIED WIRE 

~· 51N.--i 
I IN. -1 r--114 IN. I 

B -C SERVI CE WI RE (2 OR 5 PAI Rl 

Fig. 7-Sheath Preparation for Placing F Connector 

F CONNECTOR 

A-E BURIED WIRE 

CONDUCTORS 

F CONNECTOR 

C SERVICE WIRE CAN BE FOUND IN 
SECTION 626·300· 100 SK G 

B-C-SERVICE WIRE (20R5 PAIRS) 

Fig. 8-F Connector on Service Wire 
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- .,, .., c8 .,, .. 
i8 -: .., 

U/l SEAL 

WIRE RACEWAY PROVIDED BY 
DADOES WITH STEEL PROTECTORS 

FULL 2 X 5 
STUDS 16" ON CENTER 

2 X 5 FLOOR JOISTS; CROSSBRACED TOP AND 
BOTTOM; BOLTED TO STEEL FRAME FOR UNITIZED CONSTRUCTION 

ATTACH B BEAM CLIPS AND B 
SUPPORT INSULATOR TO OUTRIGGERS 

Fig. 9-Typical Mobile Home Construction 



BELL SYSTEM PRACTICES 
AT & TCo Standard 

ADDENDUM 461-220-101 
Issue 1 , October 197 6 

RECREATIONAL VEHICLE WIRING 

NONPERMANENT-TYPE 

(TRAILERS, CAMPERS, TRUCK CAMPERS, MOTOR HOMES AND BOA TS) 

1. GENERAL 

1.001 This addendum supplements Section 
461-220-101, Issue 1. Place this pink sheet 

ahead of page 1 of the section. 

1.002 This addendum is issued for the following 
reasons: 

(a) To add information on the C weatherproof 
cord, and 

(b) To clarify the location of the station protector 
at marina installations. 

2. CHANGES TO SECTION 

2.001 On page 1, under ORDERING GUIDE, 
add: 

• Cord, Weatherproof, C (used with RV and 
boats, Fig. 5.1). 

2.002 On page 3, following paragraph 2.05, add 
the following paragraph: 

2.05. 1 The C weatherproof cord is the same as 
the B weatherproof cord except that the 

female plug on the recreational vehicle or boat 
end is replaced with space-tipped leads for terminating 

the cord directly in a 500- or 2500-type telephone 
set. An "S" hook assembly is provided for fastening 
the cord by means of the ringer mounting screw. 
Terminate the leads as follows: (BK) for tip, (W) 
for ring, and (G) for ground. 

2.003 On page 10, revise paragraph 3.11 to read 
as follows: 

3.11 Jacks on docks should be mounted on posts 
or in wells provided by the marina owner. 

To prevent damage, do not mount the jack on the 
water or walkway side. Usually the post or pedestal 
will be the same one on which power is mounted. 
No station protector or bonding is to be placed on 
the boat. Mount the protector at the last permanent 
terminal or housing (which will usually be ashore) 
so that an adequate ground may be obtained. 
Refer to the sections on station protection and 
grounding in Division 460. Where individual 
protectors are required, use the 123- or 128-type 
with the 305A mounting (or equivalent). Provide 
a ringer simulator or equivalent at the 
dock jack if required. 

2.004 On the bottom of page 1, delete the copyright 
notice and add the following: Not for use 

or disclosure outside the Bell System except under 
written agreement. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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Fig. 5.1- Securing C Weatherproof Cord in Telephone 
Set 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 461-220-101 
Issue 1, May 1974 

RECREATIONAL VEHICLE WIRING 

NONPERMANENT-TYPE 

(TRAILERS, CAMPERS, TRUCK CAMPERS, MOTOR HOMES AND BOATS) 

1. GENERAL 

1.01 This section contains wiring information for 
use in providing telephone service to 

recreational vehicles and boats at marinas. This 
BSP does not apply to permanent-type installations 
such as mobile homes. Refer to Section 461-220-100 
for wiring of permanent installations. 

1.02 A recreational vehicle (RV) is a unit mounted 
on a chassis designed for travel, camping, 

semipermanent home, vacationing and other outdoor 
use. Wiring methods in this section cover travel 
trailers, truck-mounted campers, camping trailers, 
motor homes, and vans converted to campers and 
boats docked at marinas. 

1.03 The same methods and procedures apply to 
the wiring of recreational vehicles as apply 

to mobile homes with the exception of the method 
of establishing a connection between the protector 
or terminal and the vehicle and the necessity of 
providing a ringer simulator (or equivalent) as 
required for test purposes. Refer to Section 
460-100-201 for additional information on station 
protection and grounding. 

1.04 Prior to proceeding with installation, necessary 
arrangements should have been made for 

the installation of jacks on vehicles or boats and 
provision of cable or wire facilities in the trailer 
park or on the dock. 

1.05 Where attachments are made on joint-use 
poles and posts, the standard separations 

between power and telephone wires must be 
maintained as provided for permanent residences 
(see 3.12). 

Caution: Before making contact with 
any metal portion of a recreational vehicle, 
check for the presence of hazardous voltage 
on the body or chassis using rubber gloves 
and B voltage tester. 

2. SELECTION 

2.01 The equipment used to provide telephone 
service to recreational vehicles is identified 

and described below. 

ORDERING GUIDE 

•Adapter, Jack, Female, Weatherproof, B 
(for use with existing KS-8421 jack housing 
on docks, Fig. 1 and 2) 

• Box, Outlet, B (for mounting male or female 
jacks on land, dock, or RV, Fig. 3) 

• Bracket, Mounting, B (for mounting outlet 
box on RV, Fig. 4) 

•Cord, Weatherproof, B (used with RV and 
boats, Fig. 5) 

•Jack, Male, Weatherproof, B (for use on 
RV, Fig. 6, 7, 8, and 9) 

e Jack, Female, Weatherproof, B (for use at 
land pad or dock, Fig. 10 and 11) 

•Jack, Male, Waterproof, B (for use on boat, 
Fig. 12 and 13) 

e Ringer Simulator (or equivalent) as required 

• Template, B (for use on boat, Fig. 14) 

• Template, C (for use on RV, Fig. 15) 

DESCRIPTION 

2.02 The B weatherproof female jack adapter 
(Fig. 1 and 2) is mounted on an existing 

KS-8421 jack housing after the old jack and front 
plate are removed. It will receive the male plug 
of the B weatherproof cord to provide service to 
recreational vehicles or boats. A spring-loaded 
hinged cover protects the jack from weather when 

© American Telephone and Telegraph Company, 1974 
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not in use. A rubber boot on the mating connector 
of the cord provides a weatherproof seal when in 
use . Three screw terminals stamped T, R, and 
GR are provided for connection to tip, ring, and 
ground, respectively. Four mounting screws and 
a cover gasket are provided. 

GASKET 

\ 

COV ER MOUNT\ NG SCREWS 

Fig. 1-8 Weatherproof Female Jack Adapter 

KS-8421 
JACK 
HOUSING 

Fig. 2--8 Weatherproof Female Jack Adapter Mounted 
on KS-8421 Jack Housing 

2.03 The B outlet box (Fig. 3) is a molded box 
intended for mounting the B weatherproof 

male or female jacks. It has a threaded knockout 
entrance at each end for use with an aluminum 
cord grip assembly or PVC conduit adapter. The 
cord grip assembly and conduit adapter come with 
the outlet box. 
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CORO 
GRIP 
ASS EM BLY 

Fig. 3-8 Outlet Box 

2.04 The B mounting bracket (Fig. 4) is used to 
mount the B outlet box on recreational 

vehicles. It consists of a stainless steel angle-bracket 
with three clearance holes on one side for mounting 
to trailer tongue and two threaded holes on the 
other side for mounting the B outlet box. Included 
are three stainless steel thread cutting screws for 
mounting the bracket and two stainless steel screws 
with spacers for mounting the B outlet box on 
the B mounting bracket. A pigtail lead is included 
to connect between the center ground terminal of 
the B weatherproof male jack and one of the outlet 
box mounting screws to provide a ground bond to 
the vehicle frame (Fig. 9). 

2.05 The B weatherproof cord (Fig. 5) is used 
to provide a telephone connection between 

the post-mounted jack at the service pad and the 
jack on the recreational vehicle in a trailer park 
or between the dock and boat in a marina. It 
consists of a 50-foot, 16-gauge 3-wire (ring, tip, 
and ground) yellow PVC insulated flexible cord, 
with PHONE stamped on the cord at 1-foot intervals 



CLEARANCE 
HOLES FOR 
BRACKET 
MOUNT ING 
SCREWS 

GROUND 

OUTLET BOX 
MOUNT ING SCREWS 
AND SPACERS 

~ 
THREADED 
HOLES FOR 
OUTLET BOX 
MOUNTING 
SCREWS 

BON D LEAD~.;:..,,_,_ ___ .,. 

Fig. 4-B Mounting Bracket 

for identification. The cord is terminated at one 
end in a male plug which engages a female jack 
at the service pad or dock . The other end is 
terminated in a female plug which engages a male 
jack on the recreational vehicle or boat. Rubber 
boots on the plugs mate with their respective jacks 
to provide weather protection. The 50-foot length 
has been adopted as the Bell System standard; 
since the cord is reusable, no attempt should be 
made to shorten it. 

MALE PLUG FEMALE PLUG 

Fig. 5--B Weatherproof Cord 

2.06 The B weatherproof male jack (Fig. 6, 7, 
8, and 9) mounts in the B outlet box on 

the recreational vehicle and receives the female 
plug of the B weatherproof cord to provide telephone 

ISS 1, SECTION 461-220-101 

service to recreational vehicles. The jack has a 
spring-loaded hinged cover to make it weatherproof 
when not in use. Three screw terminals stamped 
R, T, and GR on rear of jack provide connection 
to ring, tip, and ground, respectively. 

GASKET 

B WEATHERPROOF 

MALE JACK 

COVER e--- MOUNTING v SCREWS 

Fig. 6--B Weatherproof Male Jack 

Fig. 7A-B Weatherproof Male Jack on B Outlet Box 
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B WEATHERPROOF 

Fig. 7B--B Weathe rpraaf Male Jack an B Outlet Bax 
(Caver Open) 

2.07 The B weatherproof female jack (Fig. 10 
and 11) mounts in the B outlet box located 

at the trailer service pad or on the dock at the 
marina. It receives the male plug of the B 
weatherproof cord. The jack has a spring-loaded 
hinged cover to make it weatherproof when not 
in use. Three screw terminals stamped R, T, and 
GR on the rear of the jack provide connection to 
ring, tip, and ground. 

2.08 The B waterproof male jack (Fig. 12 and 
13) is mounted on a boat and receives the 

female plug of the weatherproof cord to provide 
service to boats. It is chrome plated with a hinged 
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COVER MOUNTING SCREWS 

Fig. 8-B Weatherproof Male Jack an B Outlet Bax 
Showing Ground lead Connected ta B Mounting 
Bracket 

screw cover which makes the jack waterproof when 
not in use. Three screw terminals stamped R, T, 
and GR on the rear of the jack provide connection 
for ring, tip, and ground. A rubber boot covers 
the screw terminals on rear of jack to minimize 
the possibility of accidental contact with these 
terminals. 

2.09 The B template (Fig . 14) is used on the 
boat to locate the pilot holes for mounting 

screws and clearance hole for jack body for the 
B waterproof male jack. It is printed on index 
card stock and is packed separately from the jack 
so that mounting holes may be prepared prior to 
jack installation. 

2.10 The C template (Fig . 15) is used by the 
customer to locate the pilot holes on the 

recreational vehicle for the three thread cutting 
screws used to mount the B mounting bracket. It 
is printed on index card stock and packed separately 
from the B mounting bracket so that mounting 
holes may be prepared prior to bracket installation. 



BRACKET 
MOUNTING 
SCREWS 

THREADED HOLES FOR 
BOX MOUNTING SCREWS 

CLEARANCE HOLES FOR 
BRACKET MOUNTING SCREWS 

./ 
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B OUTLET BOX 

SPACER 

BONDING LEAD 

CORD GRIP / 

"""'"~/ 

GASKE T 

Fig. 9-Assembly of B Weotherproof Mole Jock to B Outlet Box ond B Mounting Brocket 

GASKET 

COVER MOUNTING SCREWS-

8 WEATHERPROOF 
FEMA LE JACK 

l 

Fig. 10--B Weatherproof Female Jack 

3. INSTALLATION 

RECREATIONAL VEHICLES 

3.01 Installation of the service wire and station 
protector is the same as for mobile home 

wiring and is covered in Section 461-220-100. 

3.02 The following items are required for a vehicle 
installation: 

• One B weatherproof female jack (mounted 
on post at protector, Fig. 10) 

• One B weatherproof male jack mounted on 
the recreational vehicle (Fig. 6) 

• Two B out let boxes used to mount male 
and female jacks (Fig. 7 and 11) 
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Fig. 1 l A-B Weatherproof Female Jack on B Outlet 
Box 

• One B mounting bracket used to mount outlet 
box on vehicle (Fig. 9) 

• One C template used to drill holes for 
mounting bracket on vehicle (Fig. 15) 

• One B weatherproof cord (for making 
connection between post and vehicle, Fig. 5) 

• One ring er simulator or equivalent (if 
required). 

Note: If existing KS-8421 jack housing at 
utility pad is to be used, one B weatherproof 
female jack adapter (Fig. 1) is required instead 
of the B female jack, and only one B outlet 
box is required. 

3.03 The cord will become the responsibility of 
the vehicle owner . He will connect and 

disconnect service at his convenience and keep the 
cord stored in the vehicle when away from location. 
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Fig. 118-B Weatherpraaf Female Jack on B Outlet 
Box (Cover Open) 

3.04 The B outlet box and B mounting bracket 
should be mounted on the vehicle by the 

installer using the mounting holes provided by the 
customer. For trailers the customer will use the 
C template to drill holes for the mounting bracket 
on top of the vehicle hitch as close to vehicle as 
possible. The box should be mounted on the same 
side as the other utilities with the jack on the 
outside (Fig. 16 and 17 A). For truck campers and 
motor homes, the customer will use the template 
to drill holes on the left side of the rear bumper 
(see Fig. 17B). The outlet box should be mounted 
so that it does not extend beyond the edge of the 
bumper. The cord grip assembly may be attached 
to either end depending on existing space. The 
telephone installer will wire from the connecting 
block or the telephone set in the vehicle to the 
B outlet box on the trailer hitch or bumper. The 
bonding lead provided with the bracket must be 



CHROME 
PLATEO 
SCREW 
COVE R 

Fig. 12-8 Waterproof Male Jack (Front View) 

CHROME PLATED BA SE 

\ 
INSULATOR 

GASKET 

•· .. 
l 

~ , _ CHROME PLATED, BRASS 
; . MOUNTING SCREWS 

Fig. 13--B Waterproof Male Jack (Rear View, Gasket 
and Insulator Removed ) 

connected as shown in Fig. 9 to provide a ground 
bond to the vehicle chassis. 

3.05 Always install the telephone set on an outside 
wall if possible. The floor area along the 

outside walls ii, usually clear for drilling for station 
wire entry. The connecting block should be mounted 
on the baseboard or a stud, if possible, as the thin 
material used for recreational vehicle walls may 
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not hold fasteners. Wall sets must also be mounted 
on a stud. Do not attempt to fish trailer walls 
as side rails and insulation will cause interference. 
Drill the station wire entrance hole straight down 
through the floor avoiding outriggers and other 
obstructions. Use care when penetrating the soft 
insulating board covering the bottom of the trailer 
as it tears easily. Seal holes around station wire 
with duct seal or tape to prevent entrance of air, 
water, and insects. Run the D station wire to 
the jack so that it will be protected and fasten 
securely every 12 inches. The D station wire 
must not come loose when the trailer is on the 
road. 

Caution: Do not install telephone in a 
location that will require wiring under 
vehicle and do not era wl under vehicle. 

3.06 Mount the B weaterproof female jack close 
to the protector on the post at the utility 

pad and provide a ringer simulator if required. 
Wire tip and ring of jack to tip and ring terminals 
of protector. Connect a 14-gauge ground wire from 
ground terminal of protector to center ground 
terminal of jack. Use similar wiring when retrofiting 
a B female jack adapter in an existing housing. 

BOATS 

Caution: When working on boats, 
consideration should be given to the type 
of footwear worn, both for safety reasons 
due to slipp ery decks and to avoid marking 
highly varnished teak or fiberglass decks. 

3.07 For boat installations the following equipment 
is required: 

• One B waterproof male jack (mounted on 
boat to accept cord, Fig. 12 and 13) 

• One B template (for cutting mounting holes 
for jack on boat, Fig. 14) 

• One B weatherproof female jack (mounted 
on post on dock or pier to accept other 
end of cord, Fig. 10 and 11) 

• One B outlet box (for mounting jack on 
dock or pier, Fig. 11) 

• One B weatherproof cord (for connection 
between boat and dock, Fig. 5). 
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Fig. 17A-B Weatherproof Male Jack Mounted on 
Trailer Hitch 

Fig. 178-B Weatherproof Male Jack Mounted on 
Rear Bumper of Truck Camper or Motor 
Home 

may be used when provided. When disconnecting 
se r vice do not remove wiring, cord clips, or 
connecting blocks. 

MARINAS (Fig. 22 and 23) 

3. 11 Jacks on docks should be mounted on posts 
or in wells provided by the marina owner. 

To prevent damage do not mount the jack on the 
water or walkway side. Usually the post or pedestal 
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POWER 
CONNECTORS 

8 WATERPROOF 

MALE JACK 

Fig . 18-B Waterproof Male Jack Mounted on 
Boat-Typical 

will be the same one on which power is mounted. 
No station protector or bonding is to be placed on 
the boat. Mount the protector on the dock near 
the boat with the ability to obtain an authorized 
ground. Refer to the sections on station protection 
and grounding in Division 460. Where individual 
protectors are required, use the 123- or 128-type 
with the 305A mounting (or equivalent). Provide 
a ringer simulator or equivalen t at the dock 
j ack if r equired. 

3. 12 The marina owner should provide rigid 
nonmetallic conduit for wiring to the dock 

jacks. Where conduit is not provided, a wire run 
will have to be made in a location not subject to 
damage. This may be adjacent to water pipes, 
power conduit or in some cases beneath the dock. 
If marina owners will not provide conduit, request 
raceways in which wires may be fastened. Use 
only galvanized brass, bronze, or stainless steel 
hardware; other types deteriorate too r apidly. 
When establishing a run, use bridle rings or 
galvanized wire or cable clamps. Use B or F-59307 
service wire for all individual wire runs. Entrance 
of the service wire into the outlet box containing 
the jack should be through conduit. If conduit is 
not provided, protect the wire run from the deck 
of the dock to the box with a U guard or short 
piece of nonmetallic conduit. 
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14----------- 4-1/4 IN. ----------

'~,';~Ell c ~~Min.~E Ell T 
I IN DRILL 3 HOLES 2 IN. 

l . T 5/32 INCH DIA. 1 FOR MOUNTING 
~~--+-~-+---~~~ffi 

~N. ~--+---B_M_o_u_N_T_IN+iG_B_R_A_c_K_E_r __ --+---~ 
--.---1-1/2 IN i L 5/B 

llN. 

--------3 IN.--------.i 

Fig. 15-C Template 

ATTACH B BEAM CLIPS OR 
B INSULATOR SUPPORT 
TO OUTRIGGERS 

DRILL STATION WIRE ENTRY 
HOLE THROUGH FLOOR 

Fig. 16-Typical Recreational Trailer Construction 
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Fig. 17A-B Weatherproof Male Jack Mounted on 
Trailer Hitch 

Fig. 17B-B Weatherproof Male Jack Mounted on 
Rear Bumper of Truck Camper or Motor 
Home 

may be used when provided. When disconnecting 
service do not remove wiring, cord clips, or 
connecting blocks. 

MARINAS (Fig. 22 and 23) 

3.11 Jacks on docks should be mounted on posts 
or in wells provided by the marina owner. 

To prevent damage do not mount the jack on the 
water or walkway side. Usually the post or pedestal 
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Fig. 18-B Waterproof Male Jack Mounted on 
Boat-Typical 

will be the same one on which power is mounted. 
No station protector or bonding is to be placed on 
the boat. Mount the protector on the dock near 
the boat with the ability to obtain an authorized 
ground. Refer to the sections on station protection 
and grounding in Division 460. Where individual 
protectors are required, use the 123- or 128-type 
with the 305A mounting (or equivalent). Provide 
a ringer simulator or equivalent at the dock 
jack if required. 

3.12 The marina owner should provide rigid 
nonmetallic conduit for wiring to the dock 

jacks. Where conduit is not provided, a wire run 
will have to be made in a location not subject to 
damage. This may be adjacent to water pipes, 
power conduit or in some cases beneath the dock. 
If marina owners will not provide conduit, request 
raceways in which wires may be fastened. Use 
only galvanized brass, bronze, or stainless steel 
hardware; other types deteriorate too rapidly. 
When establishing a run, use bridle rings or 
galvanized wire or cable clamps. Use B or F-59307 
service wire for all individual wire runs. Entrance 
of the service wire into the outlet box containing 
the jack should be through conduit. If conduit is 
not provided, protect the wire run from the deck 
of the dock to the box with a U guard or short 
piece of nonmetallic conduit. 
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B WATERPROOF 
MALE JACK 

Fig. 19-Typical Outer Hull B Waterproof Male Jack Installation 
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Fig. 20--Typical Cackpit Caaming B Waterpraaf Male Jack Installation 

3.13 If cable and terminals are not provided from 
the shore to the docks, wiring should be 

attached to the gangway. Fig. 23 shows a typical 
method for floating docks. Rigid nonmetallic pipe 
should be fastened to the gangway. Flexible metal 
conduit should be used at the shore and dock ends 
to allow for motion due to rise and fall of docks. 
Where the docks are rigid, no flexible metal conduit 
is required. 

3.14 At piers designed for large ships, telephone 
jacks should be located in the covered wells 

used to protect water and electrical connections. 
Conduit must be used into the wells to prevent 

Page 12 

water damage. The wells protect the jacks and 
the portable telephone cord to the ship is protected 
since it is adjacent to the larger power cables. 

3.15 Service to a boat may be PBX Station 
Service, Centrex Service, individual line, or 

extension service on an individual line. The type 
of service usually depends on the extent to which 
the marina owner wishes to become involved in 
providing service to boat owners. 

3.16 When providing new telephone service to a 
dock, plan for more than the initial service 

required. It may be desirable to cable the dock 
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Fig. 21-Typical Boat Cooming B Waterproof Mole Jack lnstollotion 
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Fig. 22-B Weatherproof Female Jack on B Outlet 
Box Mounted on Post at Dock-Typical 
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to reduce the number of individual wires run from 
dock to shore and allow for future expansion. 

3.17 Due to the many types of boats, docks, 
piers , marinas, trailer parks, and camp 

grounds, no attempt is made to establish one 
procedure to be followed. Good planning of cabling 
facilities, conduit, and local installation procedures 
will determine what is best for each installation. 



TERMINAL 
BOX 

FLOATING 
DOCK 

FLEXIBLE 
CONDUIT 
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FLEXIBLE 
CONDUIT SEAWALL 

Fig. 23-Typical Shore to Dock Installation 
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BELL SYSTEM PRACTICES 
Plant Series 

ADDENDUM 461-602-100 
Issue 1, April 1968 

AT & TCo Standard 

CONNECTING BLOCKS 

42A, 44A, AND 47-TYPE 

IDENTIFICATION, INSTALLATION, AND WIRING 

l . GENERAL 

1 .001 This addendum s uppl eme nt s Section 
461-602-100. Issue l. 

1.002 This addendum is issued to : 

• Add information on connect ing the current 
model D3BU and D4BP cord to the 42A 
connecting block . 

• Add Fig. 5.1. 

3. INSTALLATION AND WIRING 

(a) 

(b) 

(c) 

(d) 

(e) 

The following changes apply to Part 3 of 
this section . 

3.03-deleted Note 

3.03.l and 3.03.2-added paragraphs after 
3.03 

Fig. 5.1-added betweeen Fig. 5 and Fig. 6. 

Fig. 6-title revised 

Fig . 13-title revised. 

3.03 . l To attach current model D3BC and D4BP 
mounting cord to the 42A block, make a 

sl ight bend in the flat eyelet stay band in the 
direction of the cord conductors. Place the hole 
in the stay band over the hole in the block into 
which the cover screw fit s (see Fig. 5.1) . Position 
cover onto block with cover screw through the stay 
band hole; tighten cover screw. 

3.03 .2 To attach early model D3Bl' and D4BP 
mounting cord to the 42A block, place 

P-18E457 adapter over the hole in the block into 
which the cove r screw fits (F ig . 6). Posit ion 
connecting block cover o,·er the block and tighten 
cover screw. 

Fig . 5. l - 42A Connecting Block and Current Model 
D3BU Mounting Cord 

Fig. 5. / -Added to precede Fig. 6: 42A Connecting 
Block and Current Model 03BL' :'vlounting '· 'on!. 

Fig. 6-Revised title: 42A Connecting Block \\"ith 
Early Model D3BL" Mounting Cord. 

Fig. /3- Revised titl e : Removing Adapter From 
Early Model D3BC or D4BP Mounting Cord. 
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BELL SYSTEM PRACTICES 
Plant Series 

SECTION 461 -602- l 00 
Issue l , January 1968 

AT & TCo Standard 

CONNECTING BLOCKS 

42A, 44A, AND 47-TYPE 

IDENTIFICATION, INSTALLATION, AND WIRING 

1. GENERAL 

1.0 1 This information was formerly contained m 
Section 461-610-100 . 

2. IDENTIFICATION 

2.01 Figures 1 through 4 and Tables A and B 
provide identification and ordering information 

fo r connecting blocks covered in this section. 

Fig . l - 42A Connecting Block 

3. INSTALLATION AND WIRING 

3.0 1 The 42A, 44A, and 1044A connecting blocks 
may be mounted on all types of surfaces . 

Backboards should be used only when mounting on 

INSIDE WIRE 
CABLE 

168D 
BACKBOARD 

INSIDE WIRE 
CABLE 

- 44A 
CONNECTING 
BLOCK 
(BACK VIEW) 

Fi g . 2-1044A Connecting Block ( 44A Connecting 
Block and l 0 l A Cover) with 1680 Ba ckboard 

damp walls and when the use of a backboard will 
without a doubt facilitate installation. 

3 .02 Termination of cables , wires, and cords is 
shown in Figure 5 and Tables C, D, and E. 

Caution: Avoid pulling the conductor 
against th e term inal screw threads , as th e 
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P- 477566 CLAMP 

Fig. 3-47E Connecfng llock 

P-477566 CLAMP 

Fig . 4-47F Connecting Block 

screw, when tightened, may pinch the 
conductor between the screw and washer. 

42A CONNECTING B'OCK (Fig. 1) 

3.03 Install the 42A connecting block as fol ows: 

(1) Strip jacket back approximately 4 inches 
from end and separate conductors . 

(2) Place block over conductors and secure with 
two fasteners 

(3) Dress conductors and make connections as 
shown in Table C 

Note: To attach the D3BU and D4BP mount:ng 
cord to the 42A block , place P-18E457 -dapter 
over the hole in the block into wh ch the 
cover screw fits (Fig. 6). 

44A CONNECTING BLOCK ( Fig. 2) 

3.04 When installing 44-type cor.necting blocks, 
't may be desirable to use a backboard 

3.0S For size and type of fasteners used to mount 
backboards. see Secfon 463-130-100. 

3.06 Backboards accommodating three and four 
blocks requ .re four fasteners; backboards 

accommodating o .. e block require only two fasteners. 

3.07 The 168E and F plastic backboards are 
notched to permit mounfng with both set 

cord and cable entering from the same end (Fig. 7). 
Backboards and 44A connecting blocks may be 
mounted in either a verfcal or a horizontal position. 
When mounted vertically, telephone set cord should 
always enter from the bottom. 

3.08 The 168D plastic backboard is unnotched. 
When mounted vertically, the telephone cord 

enters from the bottom and the inside wiring cable 
must enter from the top. When mounted horizontally , 
cable should enter from the direction of the cable 
run. 

3.09 Terminate conductors and cords on 44A 
connecting blocks as shown in Figures 8, 9, 

and 10. Cord conductors are of the proper length 
to allow terminating in sequence. Short length 
conductors are terminated on Block 1, next in 
length on Block 2, etc (Fig. 9). In fabric-covered 
mounting cords of earlier manufacture this sequence 
was reversed. 

3 1 o The 44A connecting blocks are used for 
connecting a max;mum of ten conductors as 

indicated in Table D. At installacions requiring a 
series of 44A connecting blocks, terminate inside 
wiring cable or connector cable as shown in Table E 

47-TYPE CONNECTING BLOCKS 

3 .11 The 4 7 -type connecting block may be 
flush-mounted in a standard electrical outlet 

box on a 63A metal bracket or a KS-19407, List 
1 bracket. 



3.12 Install 47-type connecting block in a standard 
electrical outlet box (Fig. 11 and 12) as 

follows: 

(1) Mount connecting block on proper 43-type 
bracket (Table B), using screws furnished 

with bracket. 

(2) Connect station wire or cable to connecting 
block as indicated in Table C or D. 

(3) Pass mounting cord through hole in coverplate 
and connecting block. 

(4) Terminate mounting eord on connecting block. 

(5) Mount block equipped bracket in outlet box 
using screws furnished with bracket. 

ISS 1 , SECTION 461-602-100 

(6) Mount coverplate using screws furnished with 
coverplate. 

Note: When using a D3BU or D4BP cord, 
it is necessary to remove the P-18E457 adapter. 
Use long-nose and diagonal pliers or equivalent 
(Fig. 13). After removing adapter, pass cord 
with stay hook attached through hole of the 
coverplate and connecting block. The large 
eye of the stay hook is placed beneath the 
P-477566 clamp to anchor the mounting cord 
(Fig. 12). 

3. 13 The 63A metal bracket is intended for use 
as a receptacle for 47-type connecting blocks 
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TABLE A 

IDENTIFICATION AND ORDERING GUIDE 

CONNECTING BLOCKS 

42A, 44A, 1044A, AND 47-TYPE 

DIMENSIONS 
(APPROX. INCHES) 

NUMBER BLOCK, 
Of 

TYPE FURNISHED COLOR REMARKS 
CONNECTING MOUNTING WITH DIAM'TER 

CONDUCTORS DEPTH OF FRONT 
BOSS 

Light Olive 

42A* 4 Cover Gray (-49) 

Ivory (-50) 

44A* 10 
Non-
flush 

Consists of 
Light Olive 44A connect-

1044A* 10 Cover Gray (-49) ing block 
Ivory (-50) and 101A 

cover 

47C·r 12 
Light Olive 

2 Replaced 
Gray (-49) by 47E 

47D·r 4 Flush 1 3/16 1 1/4 
Replaced 

Ivory (-50) by 47F 
47E* 12 1 3/8 

47Ft. 4 Brown (-54) 7/8 

'Early producfon equ'pped with 6-32 size terminal screw; later production will be equipped with 6-40 
size terminal screw. 

·;· Equipped with 6-32 size terminal screw. 
t Equipped with 6-40 size terminal screw. 
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TABLE B 

ASSOCIATED APPARATUS 

FOR 42A, 44A, 1044A, AND 47-TYPE CONNECTING BLOCKS 

(ORDER SEPARATELY IF REQUIRED) 

NONFLUJ;H MOUNTING FLUSH MOUNTING 

ON IN 
CONNECT- IN OUTLET BOX WALL COMPLETED 
ING BLOCK BACK- STUD WALL FACE-

BOARD COYllR COLOR PLATE* 

BRACKET COVER 
BRACKET 

PLATE 

42A 168A Fur-
1044A (MD) nished 

or 
44A 168D lOlA 

Two 
44A 168B 

blocks (MD) lOlC 
Three or 
44A 168E Light Olive 

blocks Gray (-49) 

Four 
168C Ivory (-50) 

44A 
(MD) 

lOlD 
blocks 

or 
168F 

Two 

Five 
168B 

44A 
(MD) Two 

blocks or lOlC 
two 

168E 

47C 43A P-88C949 (Light 

47D 
(MD) Olive Gray) 

63A 
KS-19407 

or List 1 16A 
47E 43B P-88C950 (Ivory) (Fig. 14) (Fig. 16) 
47F 43B P-88C954 (Brown) 

*Furnished in the following colors: Light Olive Gray (-49), Ivory (-50), and Brown (-54). Furnished 
with ring retainer and mounting screws. 

Page 5 
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, ~CORD CONDUCTOR 
~ OR THIRD WIRE 

[II·:----- SECOND WIRIO 

FIRST WIRE 

Fig. 5-Connecting Blocks, Terminations 

TABLE C 

STATION WIRE CONNECTIONS 

STATION WIRE CONN BLOCK 
TERM. DESIG 

TYPE 
COLOR 42A, 478* (MD), 

CONDUCTOR 470* AND 47F* 

Pair Red R 
Green G 

Red R 
Triple Green G 

Yellow y 

Red R 

Quad Green G 
Yellow y 
Black B 

''' When terminating more than four conductors, 
use a 47C or 47E connecting block. 

(Fig. 14) and is mounted on the wall stud when 
homes are prewired. 

3.14 Install 47-type connecting block on 63A 
bracket (Fig. 15) as follows: 

(1) Mount ring retainer on 63A bracket using 
screws furnished with faceplate. 

(2) Connect station wire or cable to connecting 
block as indicated in Table C or D. 
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TABLE D 

CABLE CONNECTIONS FOR 44A, 47C, 

AND 47E CONNECTING BLOCKS 

INSIDE WIRING CABL~ 
CONNECTING BLOCK 

TERMINAL DESIGNATIONS 

CONDUCTOR COLOR 44A 47C OR 47E 

BLUE-WHITE 1 1 
WHITE-BLUE 2 2 
ORANGE-WHITE 4 3 
WHITE-ORANGE 5 4 

GREEN-WHITE 6 5 
WHITE-GREEN 7 6 
BROWN-WHITE 9 7 
WHITE-BROWN 10 8 

SLATE-WHITE 3 9 
WHITE-SLATE 8 10 
BLUE-RED 11 
RED-BLUE 12 

"' For E wiring cable, see section on selection of 
wire and cable. 

(3) Pass mounting cord through hole in 16-type 
faceplate and connecting block. 

(4) Terminate mounting cord on connecting block. 
(See note in 3.12.) 

(5) Mount connecting block on ring retainer using 
screws furnished with faceplate. 

(6) Mount 16-type faceplate on ring retainer. 
Mounting screws are furnished with faceplate. 

3.15 The KS-19407, List 1 bracket (Fig: 16) can 
be used for wall mounting 47-type connecting 

blocks where the wall material has been applied 
to the studs. The bracket can be used on wall 
material up to 1-1/8 inches thick. For thin wall 
construction, it may be necessary to remove the 
breakoff portions of the bracket. 

3.16 Install KS-19407, List 1 bracket as follows: 

(1) Drill a 2-1/4 inch hole in wall surface. 



COLOR 

BL-W 
W-BL 
0-W 
W-0 
G-W 
W-G 
BR-W 
W-BR 
S-W 
W-S 

BL-R 
R-BL 
0-R 
R-0 
G-R 
R-G 
BR-R 
R-BR 
S-R 
R-S 

BL-BK 
BK-BL 
0-BK 
BK-0 
G-BK 
BK-G 
BR-BK 
BK-BR 
S-BK 
BK-S 

BL-Y 
Y-BL 
0-Y 
Y-0 
G-Y 
Y-G 
BR-Y 
Y-BR 
S-Y 
Y-S 

BL-V 
V-BL 
0-V 
V-0 
G-V 
V-G 
BR-V 
V-BR 
S-V 
V-S 

TAaLI E 
CAlll.E T•MINA TIOHS 

llOCK NO. 

1 

2 

3 

4 

5 

TEIMINAL 

1 
2 
4 
5 
6 
7 
9 

10 
3 
8 

1 
2 
4 
5 
6 
7 
9 
10 
3 
8 

1 
2 
4 
5 
6 
7 
9 
10 
3 
8 

1 
2 
4 
5 
6 
7 
9 
10 
3 
8 

1 
2 
4 
5 
6 
7 
9 
10 
3 
8 
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P-IBE457 ADAPTER 

Fig. 6- 42A Connecting Block with D3BU Mounting 
Cord 

Fig. 7-Four 44A Connecting Blocks Mounted on 168F 
Backboard with Cable and Cord Entering 
Same End 
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Fig . 8-Four 44A Connecting Blocks Mounted en a 
168F Backboard and Equipped with a 1010 
Cover 

(2) Loosen inner clamps . Insert clamps and 
bracket into hole until outer flange bears 

against wall surface . 

(3) Realign inner clamps and tighten screws 
until clamps are tight against inner surface 

of wall. 

3 .17 Install 47-type connecting block on KS-19407, 
List 1 bracket as follows: 

(1) Connect station wire or cab le to connecting 
block as indicated in Table C or D. 

(2) Pass mounting cord th rough hole in 16-type 
faceplate and con necting block. 

(3) Terminate mounting cord on connect ing block. 
(See note in 3 .1 2.) 

(4) Mount connecting block on bracket using 
screws furnished with facep late . 

(5) Mount 16-type facep late on bracket using 
screws furnished with faceplate. 
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BLOCK 
------ NO, 

T 

4 

Fig. 9-Arrangement of Four 44A Connecting Blocks Used with 500 Series 
Key Telephone Sets Equipped with Vinyl-Jacketed Mounting Cord 
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BLOCK 
NO. 

T 

4 

Fig. 10-Arrangement of Five 44A Connecting Blocks Used with 565 Key 

Telephone Sets for 3A Speakerphone System 



P- 88C9X X SER IES 
COVER PLATE 
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436 BRACKE"'!" 

47 F CONNECTING 
BLOC K 

- OUTL ET BOX 

IF TABS INTER FERE 

WITH SEATING OF COV ER, 
RE MOVE WITH PLIERS 

(SIDE REMOVED) 

Fig . 11 - 47-Type Connecting Block Mounted in Stondord Electrical Outlet Box ( Front View) 
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D--- 1') 

"'- · li-47-TylN c-ttt.ii let<~ in Sta .. G.rd 
51.c+.>cel Outlet lox ( .... Vi9w) 

Fig . 13- Remeving Adapter frem D31U or 0411P Mounting Cord 



Fig . 

u -Mounted Fig. 14- St d 63A Bracket 

47-TYPE 
CONNECTING BLOCK 

15- Fa ceplate C 
Retainer A' ~nnecti ng Bl ssoc ock, and 1ated with 63 Ring A Bracket 

ISS 1, SECTION 461-602-1 00 

Fig . 16 - KS-19407, L 1 Bracket 
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BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-610-100 
Issue 5, December 1979 

CONNECTING BLOCKS 

625-, 630-, AND 635-TYPE 

IDENTIFICATION, INSTALLATION, AND CONNECTIONS 

1. GENERAL 

1.01 The 625-, 630-, and 635-type connecting 
blocks are wall-mounted connectors that 

provide a plug-in type termination for modular type 
telephone sets and ancillary devices equipped with 
a miniplug-ended mounting cord. The 630-type 
connecting block also provides for installation of a 
plug-equipped modular wall telephone set. This 
allows the customer to move the modular-portable 
telephone set to any location equipped with this 
type connecting block. The 635-type connecting 
block is designed to place equipment such as 
exclusion sets, alarm dialers, and automatic dialers 
in series with the telephone line and the station 
set when an 8-position modular plug is inserted 
into it. However, the 635B connecting block may 
also be used with the 4- and 6-position plugs to 
provide initial and/or bridged service. The 74D 
connecting block (Section 461-606-100) is also available 
for telephone sets requiring 6-conductor mounting 
cords. 

1.02 This section is reissued to: 

• Add information on the Federal Communications 
Commission (FCC) Registration Program 

• Provide top/bottom orientation to modular 
connectors (Fig. 2, 3, and paragraph 3.11) 
and Warning to paragraph 3.01 

• Delete statement in Fig. 3 for optional 
installation of 625F connecting block in 
woodwork 

• Revise Fig. 6 to show current components 
of 625WP connecting block 

• Add 934A tool (modular jack line polarity 
tester). 

1.03 •Use of the 625-, 630-, and 635-type connecting 
blocks as registration interface devices, as 

provided for under the Federal Communications 
Commission (FCC) Registration Program, is covered 
in: 

• Section 463-400-120: Registration Interface 
RJ11C, RJ11W, RJ12C, RJ12W, RJ13C, 
RJ13W, RJ17C, RJ18C, RJ18W, RJ19C, and 
RJ19W -Bridged Single Line-Tip and Ring 
Arrangements 

• Section 463-400-130: Registration Interface 
RJ16X, RJ31X, RJ32X, RJ33X, RJ34X, 
RJ35X, RJ36X, and RJ38X-Series Single 
Line-Tip and Ring Arrangements 

• Section 463-400-140: Registration Interface 
RJ14C and RJ14W-Bridged Two Line-Tip 
and Ring Arrangements.t 

2. IDENTIFICATION 

ORDERING GUIDE 

• Backboard, 191C (for use with 630A4, if 
required) 

• Backboard, 168D (for surface-mounted blocks 
on masonry walls) 

• Block, Connecting, 625A (Fig. 1) 

• Block, Connecting, 625B (Fig. 2) 

• Block, Connecting, 625C (Fig. 1) 

• Block, Connecting, 625F (Fig. 3) 

• Block, Connecting, 625FS (Fig. 4) 

• Block, Connecting 625H (Fig. 4) 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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• Block, Connecting, 625S (Fig. 5) 

• Block, Connecting, 625T (Fig. 5) 

• Block, Connecting, 625WP (Fig. 6) 

• Block, Connecting, 630A4 (Fig. 7, 8, and 9) 

• Block, Connecting, 635A (MD) (Fig. 10 and 
11) 

• Block, Connecting, 635B (Fig. 12, 13, and 
14) 

• Assembly, Faceplate, 65A 

• Blade, 8762D-630 (metal lead insertion tool 
for 630A4) 

•Tool, Impact D, AT-8762 (for holding blade, 
8762D-630) 

• Tool, Handle, 788Al (also for holding blade, 
87620-630, •or 797 A tool) 

• Tool, 797 A (plastic lead insertion tool for 
630A4) 

• Tool, 934A [modular jack line polarity tester 
(Fig. 15)] .• 

CONNECTING BLOCKS 

2.01 The 625-type connecting blocks provide a 
termination for the D4BU miniplug-ended 

mounting cord used with the modular telephone 
sets. 

2.02 The 625A connecting block (Fig. 1) is 
intended for new installations and is surface 

mounted. It contains a 42A connecting block base 
assembly which is used to terminate inside wire 
and spade-tipped leads from the jack in the cover. 
This connecting block replaces the 42A connecting 
block and the 549A jack. When mounting the 42A 
connecting block, leave at least 1/16-inch clearance 
between the bottom of the cover and the molding, 
carpet, or floor. 

•Note: Higher connecting block mountings 
are recommended as less troublesome while 
providing easier customer plug orientation.• 

Page 2 

2.03 The 625B connecting block (Fig. 2) includes 
the 625F connecting block, 65A faceplate 

package, and two mounting screws. It is intended 
for new installations or modular replacement of 
548A jacks or 47F connecting blocks. 

2.04 The 625C connecting block (Fig. 1) is the 
same as the 625A connecting block except 

the 625C does not include the 42A connecting block. 
The 625C connecting block may be used. to convert 
the 42A connecting block in existing installations 
to modular installation. 

2.05 The 625F connecting block (Fig. 3) is 
intended for use in new installations requiring 

a flush-type connecting block or for modular 
replacement of 548A jacks or 47F connecting blocks. 
It does not include faceplate or mounting bracket. 

2.06 The 625FS connecting block (Fig. 4) is 
siinilar to the 625F except it has a molded 

faceplate and a customer-operable spring-loaded 
cover which protects the interior telephone line 
contact springs from contamination. It is intended 
for use in areas subject to high humidity and 
condensation or locations exposed to spray painting, 
washing, or foreign matter. 

2.07 The 625H connecting block (Fig. 4) is 
constructed the same as the 625FS except 

for the modular jack which shall be a 645H2 jack. 
The tip and ring is provided on contacts 1 and 6 
and will be designated GN and R. The 625H is 
intended for use in hospital critical care areas to 
provide connection by specially wired instruments 
to transmit electrocardiogram (EKG) signals or 
voice signals (using a TRIMLINE® telephone set 
with AD3H or AC2PH telephone set base) on the 
telephone network. 

•Note: The 625H connecting block is not 
applicable to wall-mounted TRIMLINE telephone 
sets.• 

2.08 The 6258 connecting block (Fig. 5) is similar 
to the 625A except it has a customer-operable 

spring-loaded cover which protects the interior 
telephone line contact springs from contamination. 
It is intended for use in areas subject to high 
humidity and condensation or locations exposed to 
dripping, washing, or foreign matter. It contains 
a 42A block. 
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Fig. 1-625A- and 625C-Type Connecting Blocks 

2.09 The 625T connecting block (Fig. 5) is the 
same as the 625S except it does not contain 

a 42A connecting block. It is used to convert 
existing 42A or 625-type connecting blocks where 
extra protection is needed. 

2.10 The 625WP connecting block (Fig. 6) is 
for use in outdoor locations and where sevei-e 

environmental conditions exist. It is intended to 
mount on a B outlet box AT-8732. A gasket is 
provided to seal the faceplate assembly and box. 
A plastic screw-on cap, plastic washer, and split 
rubber grommet is provided to seal the connection 
between the telephone mounting cord and jack. 

2. 11 The 630A4 connecting block (Fig. 7) is a 
plug-in .wall set mounting and will also accept 

a modular type mounting cord. It consists of a 
connecti ng block (Fig. 8) and 1034A mounting plate. 
Two 3/16-inch 800413577 (P-41357) cover mounting 
screws, two 5/ 16-inch 840705008, and two 1-1/8 inch 
841065529 flathead machine screws are included in 
a fastener package. The 630A4 conn~cting block 
is now available as a replacement for the 630A6 
and should be ordered accordingly. 

2.12 nhe 797 A or 8762D-630 insertion tool head 
is used for terminating conductors on the 

630A4 connecting block. The 8762D insertion tool 
is adaptable to either the 714B tool handle or the 
AT-8762 D impact tool; the 797 A tool is. used with 
the 714B tool handle only. The construction of 
the blade tips is the same except the 8762D-630 is 
made of steel instead of plastic. Termination will 
be the same as shown in Fig. 9 .• 

2.13 The 635A (MD) connecting block contains 
a 650-type, 8-contact modular jack which is 

wired to eight screw terminals (Fig. 10). The 
8-position plug on the series equipment is plugged 
into the modular jack, and the line and controlled 
station connections are made at the screw termi nals. 
When a plug is not inserted, lead 1 is shorted to 
lead 4, and lead 5 to lead 8. Insertion of the plug 
removes the shorts and puts leads 1 and 4 and 5 
and 8 in series with the series or exclusion equipment 
(Fig. 11 ). In this mode, continuity to the downstream 
equipment must be maintained through the series 
or exclusion equipment. 

2 .14 The 635B connecting block (Fig. 12) which 
replaces the 635A connecting block is used 

Page 3 
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e 4 CONTACTS 
• FLUSH MOUNTED: 

FOR USE IN STANDARD ELECTRICA L 
OU TLET BOX 
NOTE: 

MOU NTING SCREWS, BRACKET, AND 
FACEPLATE PROV IDED 

• MATES WITH D4BU MOUNTING CORD PL UG 
• FOR NEW INSTAL LATIONS OR MODULAR 

REPLACEMENT OF 548-TYPE JACKS 

MO UNT TAB DOWN 

" 
/~ 1 

'\ r n ' ....__, 
) 

~ 

Fig. 2-•625B Connecting Block (With Mounting Hardware)• 

e 4 CONTACTS 

e FLUSH MOUNTED: 
US ING 63 ·TYPE OR KS ·20502 , l2 BRACKET 
QA tN STANDARD ELECTRICAL OUTLET 
BOX USING 438 IMD I BRACKET OR 
65A FAC[PLATE 

e MATES WITH D4BU MOUNTING CORD PLUG 

e MOUNTING SCREWS SUPP LI ED 

e FOR NEW INSTALLATIONS OR MODULAR 
REPLACEMENT OF 548-TYPE JACKS 

MOUNT 
TAB 
DOWN 

-

Fig. 3-•625F Connecting Block (Withou t Mounting Hardware)• 
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!.!RACKET 
!PROVIDED WI TH CONN Er. Tl ' ;( , O! L '/. r. 

NOTE : 
BRACKET IS USED TO MOUNT 625FS OR G25H TO GEM 
BOX , 63A, OR 638 MOUNTING BRACKET . 

Fig. 4-625FS or 625H Connecting Block 

to permit company-owned and customer-provided 
equipment using the D8AA mounting cord to be 
placed in series with telephone company equipment. 
This con necting block is equipped with a 651A 
series-bridged jack and a 10-position terminal board 
(Fig. 12 and 13). 

2.15 The 635B connecting block has an optional 
feature which provides the field installation 

of a 652A jack. This jack is used to provide plug-in 
faci lities for either bridged- or series-type arrangements 
as shown in Fig. 13 and 14. 

2.16 When a plug is not inserted in the 651A 
jack, lead 1 is shorted to lead 4, and lead 

5 to 8. Insertion of an 8-position plug removes 
the shorts and puts leads 1 and 4 and 5 and 8 in 

series with the series or exclusion equipment 
(Fig. 14). In this mode, continuity to the downstream 
equipment must be maintained through the series 
or exclusion equipment. If a 4- or 6-position plug 
is inserted, the short is not removed and the cord 
picks up tip and ring on a bridged basis. 

3. INSTALLATION 

3.01 no protect against contamination, 625- and 
630-type connecting blocks are to be installed 

as follows: 

(a) Surface-type: Jack-opening to bottom 
(Fig. 1). Narrow baseboards will require 

mounting connecting block opening to left or 
right side and should be avoided whenever 



SECTION 461-610- 1 00 

Fig . 5-.6255 or 625T Connecting Block• 

possible. Where permissible, mount the connecting 
block higher, affording easier jack-plug orientation 
and less troubles. 

(b) Flush-type: Jack-opening oriented with 
spring contacts up and tab down (Fig. 2, 

3, and 7). 
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Warning: Never mount with jack­
o pen in g up (surface-type) or 
spring-contacts down (flush-type). 

3.02 625A Connecting Block: Mount the 
terminal block on a wall (preferred) or 

baseboard. Terminate the station wire and dress 
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I. RUBBER GASKET 
2. MOUNTING SCREWS 
3. SCREW 1.0CKING CAP, PLASTIC 

WASHER AND SPl.ll' RUBBER 
GROMMET FOR MOUNTING CORO, 
OF TELEPHONE 

Fig. 6-t625WP Connecting Block (All Parts Included in Package)t 

leads as shown in Fig. 1. Terminals on the 
connecting block are lettered R, G, Y, and B as 
shown in Table A. When mounting on masonry 
walls, a backboard should always be used. 

Note: Do not use on damp external walls 
(see paragraph 3.08).t 

3.03 625B Connecting Block: Mount the 
bracket on a standard electrical outlet box 

or directly to the wall (must have recessed area) 
using the mounting screws supplied (see Fig. 2). 
Feed the station wire through the center mounting 
hole of the bracket and terminate the leads on 
the connecting block as shown in Table A. Mount 
the connecting block on bracket and fasten with 
the two screws supplied. Attach faceplate with 
the two screws supplied. 

3 .04 625C Connecting Block: Remove cover 
from existing 42A connecting block. Connect 

leads from miniplug connector in 625C connecting 
block to terminals on 42A connecting block. Dress 
leads as shown in Fig. l; terminate leads of 
connecting block as shown in Table A. Attach 

the connecting block cover to the block using center 
captive screw in cover. Orient cover in same 
manner as 625A (see paragraph 3.ol). 

3.05 625F Connecting Block: Connect station 
wire to terminals on rear of 625F connecting 

' block as shown in Table A. Mount 625F connecting 
block on bracket and attach faceplate. 

Note: The 625A, B, C, and F connecting 
blocks are pro~ided with a protective gummed 
label which is to be attached over the jack 
entrance if the connecting block is not in use. 

3.06 625FS or 625H Connecting Block: 
Connect station wire to terminals on rear 

of connecting block as shown in Table A. Mount 
the block as shown in Fig. 4. 

3.07 6258 Connecting Block: Mount the 
42A connecting block on the wall (preferred) 

or baseboard so that the 625S connecting block 
cover is positioned as shown in Fig. 5. When 
mounting on masonry walls, a backboard should 
always be used. 

Paae 7 
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1034A MOUNT I NG PLATE 

MOUNT 
TAB 
DOW N 

-._ 

--
@ 

Fig . 7 - .630A4 Connecting Block (With Mounting 
Plate)• 

3 .08 • On damp exte rnal walls, the 625S connecting 
block should be wa ll mounted at the same 

height as electrical outlets. Where prac tical , t he 
625S s hould be used for this application mounted 
on either the KS-20502L2 bracket or t he bracket 
provided.• 

3 .09 625T Connecting Block: Thi s connecting 
block is the same as the 625S except it does 

not contain a 42A connecting hlock. Thi s connecti ng 
block is to be pos iti oned over exist ing 42A connecting 
blocks as show n in Fig .. 5. 

3 . 10 625WP Connecting Block: This block 
(Fig. {i ) s hou ld be mounted on a B outl e t 

box . A pa r ts package is provided with the 625\VP 
connecting hlock consisting of a rubber gasket and 
four mou nting sc rews to seal the mount ing block 
to t he outlet hox. Also provided is a plastic 
screw-on cap, a plastic washer, and a sp li t rubber 
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(I) 63-TYPE BRACKET 

(2) GEM BOX AND NORMAL WALL SURFACE 

(3)0R (4) WEAK WAL LS, OV ERS IZE WIRING HOLE, LOCAL 
DAMAGE, ETC 

(5) 1034A MOUNTING PLATE 

NOTE : 
IF MORE THAN 2 FASTENERS ARE NECESSARY, USE 
ADDITIONAL MOUNTING HOLES AS REQUIRED 

4 

3 

5 

QUICK 
CONNECT 
F IELD 

2 

HOLES FOR 
TEST 
PROBES 

4 

3 

Fig . s - •630A4 Connecting Block (Current Model 
Without Mounting Plate)• 

grommet. Th e cap, washe r, and grommet a re 
install ed on the mounting cord of the telephone to 
be used with the jack to seal out mois ture. • See 
Table B for appropriate fastene r .• 

3 . 11 630A4 Co nnecting Block: Thi s block 
(Fig. 7) ma~· be flu s h mou nted on a !i'l-type 

bracket or elec trica l type out let hox or s urface 
moun ted on a wa ll. In a ll cases, the bloc k s hould 



Fig . 9-Terminating Wire With lead Insertion Tool 
in 630A4 Connecting Block 

lie flat against the wall • with connector springs 
oriented to the top and tab to the bottom (Fig. 7).• 

(a) A fastener package is provided with the 
630l\4 connect ing block consisting of two 

3/16- inch 800413577 (P-41357) cover mounting 
screws, two 5/ 16-inch 840705008, and two 1-118 
inch 841065529 flathead machine screws. Depending 
on moun ti ng arrangement, select proper fasteners 
from Table B and mount connecting block using 
holes designated in Fig. 8. The connecting block 
should be straight before tightening screws. 

Ca ution: When installing on an 
underflush outlet box or plaster ring, 
the connecting block bracket should 
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be tightened just enough so that the 
assembly is tight on the wall once 
mounting plate is attached and tightened 
down. Further tightening will distort 
the bracket excessively. 

(b) The 1918 or 191C backboard snaps over 
the 630A4 to cover wall imperfections when 

necessary. 

(c) The 630A4 connecting block with the old 
and new bracket now contains an item called 

the spring block assembly 840696678 (not shown). 
This spring block assembly is inserted into the 
jack and is connected to the station wi re by 
the quick-connect field. The four wires of the 
assembly have been placed in small slots (combs) 
to prevent shorting. 

3.12 635A (MD) Connecting Block: Remove 
the cover from the block by loosening the 

screw in the center. Mount the block on a suitable 
ve rtical surface. Connect the line and control 
station leads (Fig. 11) to the screw terminals. 
Replace the cover. Connection of the series or 
excluded equipment is to be made by inserting 
the plug into the series jack. 

3.13 635B Connecting Block: Remove the 
cover from the block by loosening the screw 

in the center. Mount the block on a suitable vertical 
surface. Connect the line and control station leads 
to the screw terminals (Fig. 13). If the optional 
652A jack is to be installed, connect as shown in 
Fig. 13 or 14. 

4 . CONNECTIONS 

630A4 Connecting Block 

4.01 The 630A4 may be used with exposed or 
concealed station wi re. Each quick-connect 

term inal (total of four) provides three station wire 
terminations per lead. One termination is required 
for the jack conductor. An access fo r a test point 
is also provided (Fig. 8). 

Note: 630A4 connecting blocks manufactured 
after March 1977 will be received from the 
factory with a plastic protective wrapper folded 
around the quick-connect term inals. To con nect 
stat ion wire, fold out the front and side flaps, 
make connections and dress leads (Fig. 9), 
then refold wrapper ac ross te rminals. This 
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Fig. 10-635A (MD) Connecting Block 

TO 
CONTROLLED 
EQUIPMENT 

TO CO/ PSX 
LINE 

TO 
CONTROLLED 
EQUIPMENT 

[ " "" 
Tl 

6l5A 
CONN. BLOCK 

TO SERIES 
DEVICE OR 
EXCLUSION 
TELEPHONE 

Fig. 11-Schematlc Diagram, 635A (MD) Connecting 
Block 
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wrapper protects the terminals from foreign 
matter and also prevents wire ends from 
making contact with 1034A mounting plate. 
If a 630A4 connecting block without this 
protective wrapper is used, insulating tape 
should be applied to the inside surface of the 
1034A mounting plate to prevent any wire 
ends from making contact with the plate. 

4.02 Make connections as shown in Table A as 
follows: 

(1) Leave station wire col)ductors unstripped. 

(2) Dress the conductors so they will not be 
pinched or cross over each other. 

(3) Use the lead insertion tool to seat conductors 
in bottom of slots (Fig. 9). Do not twist 

or rock insertion tool and allow sufficient slack. 
Do not insert more than one conductor in each 
slot . . Trim the terminated leads approximately 
1/ 4 of an inch from the connecting surface and 



NOTE 

IF 652A JACK IS REQUIRED NOTCH 
CONNECTING BLOCK COVER WITH 79BA TOOL 
THE SIZE OF THE ADHESIVE LABEL; 
CONNECT AS SHOWN IN SCHEMATIC DIAGRAMS. 

Fig. 12-6358 Connecting Block 

ISS 5, SECTION 461-610-100 

651A JACK 
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TO 

652A6 JACK 
(0 PTIONAL) 

* 
" , 

" 
A,1'11 , 2 

"- R , 3 

'(W) 

(BK) 

(R) 

TO 
CONTROLLED 
EQUIPf'IENT 

A1, 
T1 * f'l1C 

TO 
CO/PBX 
LINE 

T R 

TO 
CONTROLLED 
EQUIPl'IENT 

A, 
1'11 * R1 

J 
1 
~ 

"2' 
~ 
-/3 
~ 

J.Vl. 
(0) 
(BR-W) 

(W-G) 

(W-0) 

(BL-W) 

651A JACK 

1 
R1_., 

*_,, -... 2 

A,1'11 
" 

3 

R_, 
4 TO SERIES 

BRIDGED "4' DEVICE OR 
EQUIP. 

4 

5 

6 

*ASSIGN 
AS REQ 

"- T (G) 
r 

A1,f'l1C (Y) 
r 

" * (BL) , 

FUNCTIONS 
UIREO 

* 

~ (W-BL) T 

5 ' 
~ (0-W) A1 ,f'l1C 

~ 
-... 

~ (G-W) *./ 

~ 
-... 

EXCLUSION 
5 TELEPHONE 

6 

7 

fA_ (W-BR) T1_, 

~ 
(Bl) ' 
(S) J 

0 

8 

A A1 * 9 

TO KTS AS 0 
REQUIRED 10 

Fig. 13-•Schematic Diagram, 635B Connecting Block (Series and/or Bridged Service)• 

bend downward in such a manner that the 
conductor tips do not make contact with the 
mounting plate. 

•caution: Use no other tool (eg, a 
screwdriver) than approved insertion 
tool to insert leads lest connectors 
be damaged, resulting in noisy 
connections.• 

(4) Attach mounting plate (Fig. 7) using the 
two 3/16-inch 800413577 (P-41357) cover 

mounting screws or two 5/16-inch 840705008 
flathead machine screws from the fastener 
package. 
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(5) •Remove the protective mylar cover from 
the stainless steel plate.• 

(6) Check for continuity on each lead by inserting 
t934A tool or• 523A4 plug and connecting 

test set. 

Note: Use of heavy gauge (greater than 
No. 22 A WG ), such as JKT station wire or 
heavily insulated GS-type station (MD) wire, 
may cause difficulty in installation and/or 
damage to the connecting block. Such wire 
should be used only where it is impossible to 
provide appropriate types (D, G, or H station 
wire or E inside wire). Do not strip insulation 
from conductors. 



65 2A6 JACK 

* 
'-,r 

2 > 
A,M1 
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651A JACK 
J_VJ_ 

(OR) 1 
(BR-W) R1 

' 
(W-GR) * _/ 

' 
2 

(W-OR) A,M1 
' 3 

(BL-W) R 
' 

4 TO SERIES 
DEVICE OR 
EXCLUSION 

(W-BL) T 
' 5 TELEPHONE 

(OR-W) A1,M1C_, 6 

(GR-W) * _/ 
' 7 

(W-BR) T~ 
(BL) ' 

8 

(S) J 

Fig. 14-•Schematic Diagram, 6358 Connecting Block (Series Service Same Location)• 

• TABLE A. 

MODULAR CONNECTING BLOCK CONNECTIONS 

INSIDE WIRE CONNECTING BLOCK 

1A1 ONE-LINE SERVICE TERMINAL 
HOSPITAL 

TWO· LINE 
EKG 

OR LEAD 

LINE 
1A2 NO DIAL DIAL SERVICE 

625-TYPE 630A4 COLOR 
KTS LIGHT LIGHT 

Tip Tip Tip Tip Line 1 Tip G 1 Green 

Ring Ring Ring Ring Line 1 Ring R 2 Red 

A TRNSF Line 2 Tip B 4 Black 

Al TRNSF Line 2 Ring y 3 Yellow 

Page 13 
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•TABLES• 

FASTENERS FOR MOUNTING 630A4 CONNECTING BLOCK 

TO FASTEN 
CONN BLK TO QUANTITY* TYPE OF FASTENERS 

1034A Mounting Plate 2 3/16-Inch 800413577 (P-41357) Flathead (#6-32) 
Machine Screw or 5/16-Inch 840705008 

63-Type Bracket or 2 1-1/8 Inch 841065529 Flathead (#6-32) Machine Screw 
Gem Box 

Stucco or Plaster on 2 No. 8-15 by 1-Inch Tapping Screw (840502744), Type AB:j: 
Wood Lath 

Plaster on Metal Lath 2 Molly Screw 

Paneling on Furring 2 No. 6 by 1-Inch Wood Screw (Note) 
Strips 

Plaster Board on Studs 2 Screw Anchor, Size 4 or 6t 

Hollow Masonry 2 B Wall Screw Anchor, Size 4 or 6t 

Solid Masonry 2 Size 10 D Plastic Anchor with No. 8-15 by 1-Inch Tapping 
Screw, Type B or AB:j: steel anchors 

Note: Where possible, wood screws into stud or furring strip is preferred method. 

* If connecting block is not securely fastened, additional fasteners should be used. 

t Use size 4 anchors for walls up to 5/8-inch thick and use size 6 anchors for walls from 5/S.inch to 
1-1/4 inch thick. 

:j: Equivalent size and thread engagement or greater. Tapping screws must always be sunk into lath, 
furring strips, or studs. 

5. .TESTING 

934A Tool (Fig. 15) 

5.01 The 934A tool is designed for testing telephone 
line polarity in modular jacks and connecting 

blocks. It consists of a plastic body with modular 
plug and two light-emitting diodes (LEDs), one 
green and one red, to indicate line polarity status. 

5.02 The 934A tool also has four brass terminals 
extending from it, one for each lead of the 

four-wire modular jack it is testing, on which hand 
telephone test set, other test set, tone generator, 
etc, leads can be clipped in place. 

Page 14 

5.03 When placed in a modular jack or connecting 
block, the following 934A tool LED indications 

are possible: 

• Green LED lights-line tip and ring polarity 
is correct 

• Red LED lights-line tip and ring polarity 
is reversed 

•Neither LED lights-line tip and/or ring 
lead(s) open or not energized. 

Note: To verify 934A tool is in good working 
order, it should first be tested in a known-to-be 
correct circuit.• 



TERMINAL R 

LED 
(GREEN) 
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TOP 

LED INDICATIONS 

TERMINAL Y 

LED 
(RED ) 

GREEN - TIP/ RING POLARITY CORRECT 

RED - TIP/ RING POLARITY REVERSED 

NEITHER - TIP AND / OR RING OPEN 
OR NOT ENERGIZED 

Fig. 15-.934A Tool• 

D--- 1C 



BELL SYSTEM PRACTICES 
Plant Series 

SECTION 461-619-101 
Issue 4, December 1969 

AT & TCo Standard 

TERMINALS-OUTDOOR WIRING 

1. GENERAL 

1.0 1 These terminals are used to terminate multiple 
drop wire or drop and block wires on the 

exterior of multifamily dwellings in areas where 
no station protection is required. They may also 
be used at other locations as a bridging point. 

2. IDENTIFICATION 

2.01 The 104A wire terminal shown in Fig. 1 
employs a mounting similar to a 10-pair, 

N-type distribution terminal, but is equipped with 
a terminal block having facilities for connecting 
6-pair multiple drop wire. Two binding posts on 
the extreme right are strapped together internally 
and are used for station signaling grounds. 

2 .02 The 104B wire terminal shown in Fig. 2 
employs a mounting which is an aluminum 

die cast box, with a toggle-type cover similar to 
the cover on the 104A. It is equipped with a 
terminal block having facilities for connecting 6-pair 
multiple drop wire. Two binding, posts, one at 
each end of the block, are strapped together 
internally and are used for signaling grounds. 

3. INSTALLATION 

3.01 104A: The 104A wire terminal is provided 
with a 45A bracket for mounting the terminal. 

It may be mounted either horizontally or vertically 
as follows: 

(1) Attach the 45A bracket to mounting surface 
with No. 14 RH galvanized wood screws or 

equivalent. Screws shall be of sufficient length 
to mount securely . 

(2) Set the terminal in position on the 45A 
bracket and secure with four self-tapping 

screws. 

3.02 104B: The 104B wire terminal can be 
mounted either horizontally or vertically. 

Two mounting holes are provided . (Fig. 2). Use 
No. 14 RH galvanized screws of sufficient length 
to mount securely. 

4 . WIRING 

4 .01 The multiple drop wire or the drop and 
block wires may be inserted from either 

end. Two end grommets are provided, one with 
an open center for the entrance of wires and the 
other a solid grommet to seal the opposite end. 

4 .02 The ground wire should be terminated 
underneath the bottom washer and nut on 

the ground binding part. No strap need be placed 
between the two ground posts, since they are wired 
together internally. 

Fig. 1- Wiring of 104A Wire Terminal 

© American Telephone and Telegraph Company, 1969 

Printed in U.S. A. Page 1 
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Fig. 2-Wiring of 1048 Wire Terminal 



BELL SYSTEM PRACTICES 
AT& TCo Standard 

1. GENERAL 

JACKS AND PLUGS 

I DEN Tl FICA TION AND SERVICE 

1.001 This addendum supplements Section 
461-630-100, Issue 10. Place this pink sheet 

ahead of Page 1 of the section. 

1.002 This addendum is issued to add information 
on the 101A sleeve and to show the 43B 

bracket MD. 

2. CHANGES TO SECTION 

2.001 On Page 2, following paragraph 2.06, add 
the following: 

2.06.1 The 101A sleeve (Fig. 32) is used to protect 
the prewiring while the drywall is being cut 

around the 63B bracket as the drywall is being 
installed on the studding. The metal tube snaps 
into either access hole of the bracket before the 
wiring is placed. 

2.06.2 The 43B bracket is rerated MD and is 
replaced by the 842615544 bracket which is 

supplied as part of the 65A faceplate (Fig. 38). 
The 842615544 bracket will aso be supplied as a 
component of the 547B jack, 550A jack and 625B 
connecting block. 

2.002 On Page 20, Fig. 32 is obsolete. A new 
Fig. 32 is shown in this addendum. 

ADDENDUM 461-630- 100 
Issue 1, August 1979 

Fig . 32 - 63B Bracket With 101A Sleeve Installed 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Prinh•r1 in TT~ A 

Page 1 



BELL SYSTEM PRACTICES 
AT & TCo Standard 

SECTION 461-630- 1 00 
Issue 10, February 1979 

JACKS AND PLUGS 

IDENTIFICATION AND SERVICE 

CONTENTS PAGE 

1. GENERAL 

2. IDENTIFICATION 

3. PLUGS 24 

4. JACKS AND JACK MOUNTINGS-INDOOR 
35 

5. JACKS AND JACK MOUNTINGS-OUTDOOR 
37 

6. PLUGS-INDOOR AND OUTDOOR 40 

1. GENERAL 

1.01 This section provides identification, installation, 
and service of jacks and plugs for indoor 

and outdoor use. 

1.02 This section is reissued to include information 
on the AT-8731 jack, B adapter plate, 158A 

cover and the 65A faceplate. 

2. IDENTIFICATION 

2.01 Table A lists jacks and mating plugs for 
telephone set use. The table shows indoor 

and outdoor location, contacts, and method of 
mounting. 

2.02 For. detailed information covering the 
installation of B weatherproof type jacks, 

refer to Section 461-220-101 entitled Recreational 
Vehicle Wiring-Nonpermanent Type. 

2.03 Adapters for the D4BU mounting cord are 
used as follows when it is not desirable to 

replace existing jacks: 

• The 224A adapter (Fig. 12) is used to adapt 
the D4BU mounting cord to the 541A and 
551A jacks (12-pin jack). 

• The 225A adapter (Fig. 13) is used to adapt 
the D4BU mounting cord to 404B (MD), 493A 
(MD), 497A (MD) 548A and 549A jacks (4-
pin jacks). The 541A, 551A, 548A, and 549A 
jacks should not be mixed with 625-type 
connecting blocks where telephone service 
is required. 

• The IA converter (Fig. 19) is used to convert 
the 404B (MD), 493A (MD), 497A (MD), 548A 
and 549A jacks (4-pin jacks) to the modular 
system. The IA converter, when plugged 
into a 4-pin jack, is designed to be 
nonremovable. 

• The 281A adapter (Fig. I6) is used to plug 
into the 623-type line cord jack in the base 
of the PRINCESS® telephone. This adapter 
allows the installation of dial illumination 
transformers without connecting the power 
to the inside station wiring. 

2.04 tThe 65A faceplate (Fig. 38) is used when 
flush-mounted wall jacks and connecting 

blocks are installed. This faceplate has a knockout 
to cover the hole when the faceplate is used in 
prewired installations and a jack or connecting 
block is not installed. 

2.05 The B adapter plate (Fig. I8) is used to 
adapt the B waterproof jack (AT-8731) to a 

boat where the KS-8420 jack had previously been 
mounted. 

Note: The B adapter plate has two sets of 
mounting holes. Only one set of holes is used. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 

Printed in U.S.A. Page 1 
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.TABLE At 
JACKS AND MATING PLUGS - SELECTION 

NO. 
JACK 

MATING 
LOCATION 

PINS 
MOUNTED 

PLUG 

Nonflush 404B(MD) 
549A 

283B(MD) 

4 493A(MD) or 

497A(MD) 505A 
Outlet Box 548A 

550A 
Indoor 

8 Outlet Box 391A(MD) 274A(MD) 

8 392A(MD) 274A(MD) 
Nonflush 

12 551A 504A 

541A 
12 Outlet Box 547A(MD) 504A 

547B 

3 Includes Housing KS-8420(MD) KS-8419(MD) KS-8421(MD) 

3 B Outlet Box B Weather- B or C Weather-
proof Type proof Cord 

3 Flush Mounted B Waterproof B or C Weather-

Outdoor 
proof Cord 

4 KS-16151, List 1 (MD) 493A(MD) 283B or 505A 

493A(MD) 
KS-19316, List 4* 541A 

4 fi48A 283B 
or 504A 
1~ KS-20202, List 1 * 541A 

548A 
505A 

*Will also accept a 625F connecting block in modular installations. 

The second set is available in case the holes 
from the old KS-8420 jack interfere with 
adequate mounting of the adapter plate. The 
rubber gasket is made so that when placed 
between the boat and the adapter plate, the 
holes in the gasket line up with one set of 
holes in the adapter plate. Turning the gasket 
over causes the gasket holes to line up with 
the second set of adapter plate holes. This 
provides a watertight seal. 

2.06 The 158A cover (Fig. 66) is a molded rubber 
cover to be placed over the screw terminals 

on the rear of the 625F and 47F connecting block 
and the 548A jack. t 

Page 2 

2.07 Illustration Index 

Fig. 1-391A Jack (MD) 

Fig. 2-392A Jack (MD) 

Fig. 3-404B Jack (MD) 

Fig. 4-493A Jack (MD) 

Fig. 5 and 6-541A Jack 

Fig. 7-547B Jack 

Fig. 8-548A Jack 



Fig. 9-549A Jack 

Fig. 10-550A Jack 

Fig. 11-551A Jack 

Fig. 12-224A Adapter 

Fig. 13-225A Adapter 

Fig. 14-267A Adapter 

Fig. 15-Schematic Diagram, 267A Adapter 

Fig. 16-281A Adapter 

Fig. 17-Schematic Diagram, 281A Adapter 

Fig. 18-MT-8731 B Adapter Plate 

Fig. 19-lA Converter• 

Fig. 20-KS-8420 Jack (MD) 

Fig. 21, 22, and 23-KS-8421 Jack (MD) 

Fig. 24-KS-16151,11 Jack (MD) 

Fig. 25-KS-19316,14 Housing 

Fig. 26-KS-19316,15 Cover 

Fig. 27 and 28-KS-19316,16 Housing 

Fig. 29-KS-20202,11/12 Housing 

Fig. 30-43-Type Brackets 

Fig. 31-63A Bracket (MD) 

Fig. 32-63B Bracket 

Fig. 33-74A Bracket (MD) 

Fig. 34-KS-19407,11 Bracket (MD) 

Fig. 35-KS-20502,11 Bracket (MD) 

Fig. 36-KS-20502,12 Bracket 

Fig. 37-16-Type Faceplate 

Fig. 38-•65A Faceplate• 

ISS 10, SECTION 461-630-100 

Fig. 39-274A Plug (MD) 

Fig. 40 and 41-283B Plug (MD) 

Fig. 42-D4BP Cord 

Fig. 43-S Hook 

Fig. 44-423A Plug 

Fig. 45-478-Type Plug 

Fig. 46 and 47-504A Plug 

Fig. 48, 49, 50, and 51-505A Plug 

Fig. 52-KS-8419 Plug (MD) 

Fig. 53, 54, and 55-B Weatherproof Jack 

Fig. 56 and 57-B Waterproof Jack 

Fig. 58 and 59-B Weatherproof Female 
Jack Adapter 

Fig. 60-B Outlet Box 

Fig. 61-B Mounting Bracket 

Fig. 62 and 63-Assembly of B Waterproof 
Jack to B Outlet Box and Mounting Bracket 

Fig. 64-B Weatherproof Cord 

Fig. 65-•C Waterproof Cord 

Fig. 66-158A Cover• 

2.08 Ordering Guide 

• Adapter, 224A 

• Adapter, 225A 

• Adapter, 267 A 

• Adapter, 281A 

•Adapter, Jack, Female, Weatherproof, B 

• Box, Outlet, B 

• Bracket, 43B 

Page 3 
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•Bracket, 63A (MD) 

• Bracket 63B 

• Bracket, Mounting, B 

• Bracket, KS-20502, List 2 

• Converter, lA 

•Cord, Weatherproof, B 

•Cord, Weatherproof, C 

•Cordage, Flexible, KS-15153 (3-conductor, 
18-gauge) Specify length.t 

• Cover, KS-19316, List 5 (cast aluminum) 

• Housing, KS-19316, List 4 (cast aluminum) 

•Housing, KS-19316, List 5 (cast aluminum) 

•Housing, KS-19316, List 6 (cast aluminum) 

•Housing, KS-20202, List 1 (cast aluminum) 

• Jack, 391A(MD)- (*) 

• Jack, 392A(MD)- (*) 

•Jack, 541A- (*) 

• Jack, 547B- (*) 

• Jack, 548A- (*) 

• Jack, 549A- (*) 

• Jack, 550A- (*) 

•Jack, 551A- (*) 

•Jack, KS-8420 (MD) (Brass) 

• Jack, KS-8421 (MD) (Brass) 

•Jack, Male, Weatherproof, B 

•Jack, Female, Weatherproof, B 

•Jack, Male, Waterproof, B 

• 1Wlate, B Adapter, AT-873a 

Pcige 4 

• Plate, Face, 16A- (*) 

• Plate, Face, 16B- (*) 

• Plate, Face, 16D- (*) 

• Plate, Face, 65A- (*) 

• Plug, 274A(MD)- (*) 

• Plug, 283B (MD)-(*) 

• Plug, 423A- (*) 

• Plug, 478A- (*) 

• Plug, 478B- (*) 

• Plug, 504A- (*) 

• Plug, 505A- (*) 

•Plug, KS-8419 (MD) (Brass only) 

• Template, B 

• Template, C 

Replaceable (Optional) Components 

•Plate, Cover, 818839490 (P-88C949) 

• Plate, Cover, 818839508 (P-88C950) 

•Plate, Cover, 818839540 (P-88C954) 

2.09 Color: See Table B for color ordering 
information on jacks. See Table C for color 

ordering information on plugs. 

2.10 Applieation 

• Fig. 1 through 11 and 19 through 24 show 
jacks used in indoor and outdoor installations. 

• Fig. 12 through 18 show adapters used with 
plug-ended mounting cords. 

• Fig. 25 through 38 show housings, brackets, 
and faceplates used. 

•Add color suffix, Table B or C. 
tUsed with KS-8419] plug. 
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HABLE Bt 

COLOR ORDERING GUIDE -JACKS 

LIGHT OLIVE IVORY BROWN 
JACK AND FACEPLATE GRAY (-49) (-50) (-541 

391A(MD) • • • 
392A(MD) • • 
541A • • • 
547B •* •* •* 
548A • • • 
549A • • 
550A •* •* •* 
551A • • 
16A • • • 
16B • • • 
16D • • • 
65A • • • 

* Additional faceplates in colors corresponding to jack. 

Page 5 
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TABLE C 

COLOR ORDERING GUIDE - PLUGS 

TYPE PLUG 
COLOR 

274A (MDI 2838 (MDI 423A* 478A 4788 504A 505A 

BLACK - 3 • • 
LT. OLIVE GRAY -49 • • • 
IVORY -50 • • • • • 
GREEN -51 • 
RED -53 

BROWN -54 • 
YELLOW -56 • 
WHITE -58 • • 
ROSE PINK -59 • 
LT. BEIGE -60 • 
LT. GRAY -61 • 
AQUA BLUE -62 • 
TURQUOISE -64 • 
*This plug is inside the 750 telephone set and may be any color as it is made from scrap plastic. 

• Fig. 39 through 52 show plugs used with 
jacks. 

• Fig. 53 through 64 show B weatherproof 
type jacks and other apparatus for outdoor 
installations. 

Page 6 

• Fig. 65 shows C weatherproof cord used 
with telephone set. 

• Fig. 66 shows 158A cover used for the 
protection of the screw terminals on rear 
of 625F and 47F connecting blocks and 548A 
jack. 



e 8 CONTACTS 

e FLUSH WALL MOUNTED 

e MATES WITH 274A PLUG 

e MOUNTING HARDWARE AND FACEPLATE SUPPLIED 

Fig. 1-391A Jack (MD) Unmounted and 391A Jack 
Mounted in Standard Outlet Bax 

e 8 CONTACTS 

e NONFLUSH BASEBOARD MOUNTED 

e MATES WITH 274A PLUG 

e METAL COVER 

Fig. 2-392A Jack (MD) 

ISS 10, SECTION 461-630-100 

e REPLACED BY 549A JACK 

e 4 CONTACTS 

e NONFLUSH MOUNTED 

e MATES WITH 283B AND 505A PLUGS 

e MOUNTING HARDWARE SUPPLIED 

Fig. 3-404B Jack (MD) 

FACEPLATE 

493A JACK(MOI 

e REPLACED BY 550A JACK 

e 4 CONTACTS 

e FLUSH WALL MO UN TED 

e MATES WITH 283B AND 505A PLUGS 

e MOUNTING HARDWARE SUPPLIED 

Fig. 4-497 A Jack (MD) Mounted in Standard Electrical 
Outlet Box 
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COVER 

e 12 CONTACTS 

CLIP-TYPE 
TERMINALS 

e FLUSH MOUNTED USING 63-TYPE 
OR KS-20502, L2 BRACKET AND 
16A FACEPLATE 

e MATES WITH 504A PLUG 

Fig. 5-541 A Jock 

16A FACEPLATE RING RETA INER 

Fig. 6-541A Jack With Faceplate and Terminated 
541A Jack Using Retainer 

FACEPLATE 

COVER 

' 
e REPLACES 547A EQUIPPED WITH 74A BRACKET 

(MD) 

e 12 CONTACTS 

e FLUSH WALL MO UNTED 

e MATES WITH 504A PLUGS 

e MO UNTING SC REWS AND FACEPLATE SU PPLIED 

e OPTIONAL COLOR FACEPLATES 

Fig . 7-5478 Jock Mounted in Standard Electrical 
Outlet Box 



e 4 CONTACTS 

•FLUSH MOUNTED : 
USING 63-TYPE OR KS-20502, 
L2 BRACKET AND 16A FACEPLATE 
OR IN STANDARD ELECTRICAL 
OUTLET BOX USING 43B BRACKET 
OR IN WOODWORK USING 
1-1/4 IN CH HOLE 

e MATES WITH 283B AND 505A 
PLUGS 

e MOUNTING SCREWS SUPPLIED 

e REPLACES 493A JACK 

Fig . 8-548A Jack 

• • 

e 4 CONTACTS, DOUBLE TERMI NAL 

• NON FLUSH BASEBOARD MOUNTED 

e MATES WITH 28oB AND 505A PLLGS 

• MOUNTI NG SCREWS SUPPLIED 

Fig. 9-549A Jack 

!SS 10, SECTION 461-630-100 

• 4 CONTACTS 

e COMPONENTS: 

.-, .1~A .J..\.CK 

4:lB BRACKET 

FACEPLATE 

e EARLY PRODUCTION SUPPLIED WITH 4:lA BRACKET 

(MD) 

e MATES WITH 28:lB OH ,,o:;A PLUG 

e G MO UNTI NG SCHEWS SUPPLIED 

Fig. 10-SSOA Jack Mounted 



SECTION 461-630- 1 00 

• 12 CONTACTS 

• NONFLUSH BASEBOARD 
MOUNTED 

• MATES WITH 504A PLUG 

• MOUNTING SCREWS 
SUPPLIED 

Fig. 11-551 A Jack 

Fig . 12 - 224A Adapter 

Page 10 

Fig. 13-225A Adapter 



PLUG 
RELEASE 

Fig. 14-U67A Adapter (Plugged Into 6258 Connecting 
Block). 

625-fYPE 
CONN , llLOCK , 
771\/'1 ,?7'1" 
f\!JflPTlR QR 
lOU tVf\l (NT 

Zli/A 
flOflPT[R 

~J TO 
TELEPHONE 

EQUIPMENT 

=:~~JTO TELEPHONE 

EQ UIPMENT 

Fig. 15-Schematic Diagram, 267A Ada pter 

ISS 10, SECTION 461 -630- 100 

Fig . 16 - U8 1A Adapte ... 

D- - - 11 
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,,,, 
,,,, 

Fig. 18-·AT8731 B Adapter Plate• 
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Fig. 18- IMT8731 B Adapter Plate• 
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Fig. 19- .lA Converter• 

e FLUSH MOUNTED JACK 

e USES KS8419 PLUG 

Fig. 20- KS-8420 Jack (MD) Installed 

Page 14 

e SURFACE MOUNTED JACK 

e USES KS8419 PLUG 

Fig . 21 - KS-8421 Jack (MD) 

Fig . 22-Connections for KS-8420 and KS-8421 Jacks 
(MD) 
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DROP OR BRIDLE WIRE 

1093A PROTECTOR 
{IF REQUIRED) 

E-DROP WIRE CLAMP 

BRIDLE WIRE 

GROUND WIRE 

1/2 IN . GALV IRON RETURN BEND 

E-DROP WIRE CLAMP 

1/2 IN. GALV IRON CONDUIT (PREFERRED) OR USE 
CROUSE-HINDS NO. CGB-193 CONNECTOR OR EQUIVALENT 

I-IN . CABLE STRAPS FASTENED 
WITH I-IN. ROOFING NAILS 

• APPROX 6 F~ ABOVE GROUND 

1/ 2 IN. GALV IRON CONDUIT 

1-1/4 IN . NO. 14 RH 
GALV WOOD SCREWS 

I-IN. CABLE STRAP. ATTACH WITH NO. 14 R H 
GALV WOOD SCREWS IN APPROVED SCREW 
ANCHORS OR WITH OTHER APPROVED 
FASTENERS 

PROTECT GROUND WIRE FOR A DISTANCE OF 8 FT. ABOVE GROUND WITH GROUND WIRE MOULDING. 
PLACE STRAPS APPROX 4 FT. APART . IF POLE IS CROOKED, PLACE SUFFICIENT STRAPS TO MAKE 
MOULDING CONFORM TO CONTOUR OF POLE . 

IOTE : WHEN TWISTED PAIR OR TRIPLE WIRE IS USED, PLACE A LAYER OF RUBBER TAPE BETWEEN THE 
CONDUCTORS WHERE THEY ENTER THE RUBBER PLUG OF THE CONNECTOR SO THAT WHEN THE 
CONNECTOR CAP IS TIGHTENED THE HOLE WILL BE EFFECTIV~LY SEALED. 

Fig. 23 - KS-8421 Jack (MD). Typical Installation 

Paae 15 
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LOCK ING 
SCREW 

MODIFIED 493A JACK(MD) 

GROMMET 

FRICTION 
WASHER----~ 

GLAN D NUT ---

Fig. 24 - Assembly of KS- 16151 , List 1 Jack (MD) 

GROMM ET 

CON NECTOR 

FR ICTION WASHER/. 

ASSEMBLED KS - 193 16 , L4 ---' ' 
WEATHERPROOF HOUSING I. 

GLAND NUT 

Fig. 25 - KS-19316, List 4 Housing and Components 
(2 of 3 Grommets Shown) 
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BRACKET GASKET 

I 

• FOR USE WHERE BOX FOR JACK HAS BEEN 
INSTALLED OR REPLACEMENT PARTS 
FOR KS-19316, LIST 4 . 

• ACCEPTS : 
493A JACK (MD), 
541A JACK , 548A JACK, 
625F CONNECTING BLOCK 

• MOUNTS TO STANDARD 
ELECTRICAL OUTLET BOX 

• MOUNTING SCREWS SUPPLIED 

Fig . 26- KS-19316, List 5 Cover 
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• FURNISHED WITH LATER PRODUCTION S OF 
KS-19316, LIST 6 HOUSING 

e WITH REVERSIBLE MOUNTING LUGS 

Fig . 27 - KS-19316, list 6 Housing Box 

B MOUNTING POSITIONS 

W1CJ 
-----+-----

LJ l LJ 
-----+-----

w: 
-----+-----
Fl 
L__uJ i W 

LUGS INVERTED I WITH T WO 
I ADDEO LUGS 

Fig . 28- KS- 19316, list 6 , Housing Box Showing Reversible Mounting lugs 

Pa11e 17 
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/ 
/ 

~ y /// ,_./ 
--GROMMET 

--FRICTION 
~ WASHER 

'8-- GLAND NUT 

3 GROMMETS SUPPLIED 

•ACCEPTS : 
541A JACK, 548A JACK, 
625F CONNECT ING BLOCK 

•IMPROVED WEATHER PROTECTION 

•HORIZONTALLY MOUNTED ONLY 
•GROMMET SIZES FIT 4 CONDUCTOR 

"D" WIRE TO 12 CONDUCTOR "JKT" 

•HARDWARE AS SHOWN SUPPLIED 
FOR KS-20202, LI ONLY 

•DIE CAST ALUMINUM 

Fig. 29-Assembly of KS-20202, List 1 and 2 Waterproof Housing 



43A (MD) 43B 

e TO MOUNT JACKS IN STANDARD 
ELECTRICAL OUTLET BOX 

• BREAK-OFF WINGS 

• REPLACED BY 
43B BRACKET 

• TO MOUNT 

• TO MOUNT 
493A JACK (MD) 
548A JACK 

• COMPONENT OF 
497A JACK (MD) 
550A JACK (OLD) 

493A JACK (MD) 
54 IA JACK 
54BA JACK 
625F CONN BLOCK 
REPLACES 
43A BRACKET (MD) 
74A BRACKET (MD) 
COMPONENT OF 
547B JACK 
550A JACK 
625B CONN BLOCK 

Fig. 30-43-Type Bracket 
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e USE TO PREWIRE BUILDING 
DURING CONSTRUCTION 

e MOUNTED TO STUDDING 

e USE WITH 16-TYPE FACEPLATE 

e FOR MOUNTING 

493A JACK (MD) 

541A JACK 
548A JACK 
625F JACK 

Fig. 31-63A Bracket (MD) 
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Fig . 32-•63B Bracket• 

• REPl.ACED BY 43B BRACKET 
•COMPONENT OF 547A JACK (MD) 

Fig . 33 - 74A Bracket (MO) 
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•USE FOR EXISTING WALLS 
• WALL HOLE 2-1/4 IN. DIA 
•WALL THICKNESS LIMIT 1-1/4 IN 

Fig . 34 - KS-19407, List 1 Bracket (MO) 



• SELF-EXTINGUISHING PLASTIC 
•USE FOR EXISTING WALLS 
•WALL HOLE 2-1/4 IN. DIAMETER 
•WALL THICKNESS LIMIT 1-1/4 IN. 
•REPLACES KS-19407, LIST 1 

BRACKET (MD) 

Fig. 35-KS-20502, List 1 Bracket (MD) 
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•PLASTIC BRACKET, REPLACEMENT FOR 
STEEL KS-19407 LI BRACKET AND 
PLASTIC KS-20502 LI BRACKET. 

•USE TO PREWIRE BUILDING DURING 
CONSTRUCTION. 

•FOR MOUNTING 541A, 54BA JACK OR 625F 
CONN. BLOCK AND 16-TYPE FACEPLATE. 

•WALL HOLE 2-1/4 IN . DIAMETER . 

•WALL THICKNESS LIMIT 1-1/4 IN . 

Fig. 36-KS-20502, List 2 Bracket 
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16A 16 B 

0 

160 RING RET AIN ER 

e MOUNTS TO 63-TYPE BRACKET USING RI NG RETAINER KS-20502, 
L2 BRACKET (RING NOT REQUIRED) 

e MOUNTING SCREWS ANO RING RETA IN ER SUPPLIED 

Fig. 37 - 16-Type Faceplate 

Page 22 
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Fig. 38 - .65A Faceplate• 
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Fig . 39-274A Plug (MD) 

3 . PLUGS 

A. 274A Plug (MO) 

3.01 The 274A plug (Fig. 39) is a 2-piece, 8-contact 
plug of molded plastic. It is intended for 

use with braided fabric-covered mounting cords 
and is equipped with two eyes to which the braid 
is secured. It is available in colors as shown in 
Table C. 

8. 2838 Plug (MO) 

3.02 The 283B plug (Fig. 40, 41, 42, 43) is a 
2-piece, 4-contact plug of molded plastic in 

colors to match telephone set colors as shown in 
Table C. The mounting cord is secured by either 
a wing band inserted into a slot in the cover or 
an S hook or flat eyelet stay band secured with a 
self-tapping screw packed with the plug. 

C. 423A Plug 

3.03 The 423A plug (Fig. 44) is a 2-piece, 4-contact 
molded plastic plug for use inside the 750-type 

panel telephone set. U-shaped projections are 
molded in the base for securing the mounting cord. 
Refer to Table C for color availability. 

0 . 478A Plug 

3.04 The 478A plug (Fig. 45) is a flexible 
twin-double conductor plug. It contains a 
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Fig. 40-2838 Plug (MD) 

616P miniature modular jack and a 100-ohm 1-wat 
resistor. It is arranged so each plug finger mai 
be turned 90 degrees in the shell to present : 
new surface for wear. It is intended to be usec 
with Gl5- and Kl-type headsets in place of th• 
G3CR- and G3L-type handsets. 

E. 4788 Plug 

3.05 The 478B plug is identical to the 478A plu1 
except it is not equipped with the 100-ohn 

1-watt resistor. 
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S LOT FOR 
WING BAND 

Fig . 41-Terminating Cords Equipped With a Stay Hook, Wing Band, or Flat Eyelet Stay Band on a 2838 
(MD) Plug 

Fig . 43 - Bending S Hook 

Fig. 42-Early Model D4BP Cord and Adapter 
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LI-SHAPED PROJECTION 
TO HOLD MOUNT ING CORD 

Fig . 44 - 423A Plug, Front View and Rear View Cover 
Removed 

Fig . 45 - 478-Type Plug 
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Fig. 46- 504A Plug 

F. 504A Plug 

3.06 The 504A plug (Fig. 46) is a 12-tcrminal 
plug consisting of a molded plastic block, 

cord tip guide, and cap assembly held together by 
one screw. Each terminal is equipped with a 
socket-type connector to receive the cord tip. A 
cord tip guide covers the terminals. The terminals 
are numbered 1 through 12 and match numbering 
on the 541A jack. The plug can be inserted into 
the jack in only one position. It is available in 
colors shown in Table C. Included with the plug 
is a metal cord stay designed for use with cords 
equipped with a wire S hook (Fig. 47). The S 
hook is removed and discarded. The cord stay, 
inserted into the vacated band hole, serves as a 
wing band. Slots are provided on the plug block 
and shell to hold a wing band or the cord stay. 
The wing band or cord stay seated in the slot 
prevents the mounting cord from slipping out of 
the plug. 



CAP 
ASSEMBLY 

P-48013 8 
SCREW 

811452531 
I P-14E253 l 
CORO TI P 

GU IDE 

\ 
811458108 

I P-14E810) 
SOCKET TYPE 

TERMINAL ASSEMBLY 
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CORO STAY ~ 

Fig . 47 - S04A Plug Disassembled 

Fig . 48-SOSA Plug 

G. SOSA Plug 

3.07 The 505A plug (Fig. 48, 49, 50, 51) is a 
4-contact plug similar to the 504A plug; in 

addition, however, it has a cord fastener which 
holds the cord in place while spade tips are being 
connected. The cord fastener also anchors the 
mounting cord in the assembled plug. The plug 
is avai lable in colors shown in Table C. The current 

Fig . 49 - Early Model D38U Cord Connected to SOSA 
Plug 

model cord tip guide provides a cutout to permit 
the use of a cord equipped with a flat eyelet stay 
band. 

D--- """'7 
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CORD 
FASTENER 

Fig . SO-Current Model D3BU Cord Connected to 
Current Model SOSA Plug 

H. KS-8419 Plug (MD) 

3.08 The KS-8419 plug (Fig. 52) is a 3-contact, 
brass plug intended for connecting telephone 

sets installed on boats, trains, or auto trailers to 
outdoor jacks of PBX or CO lines. This plug is 
intended for use with KS-8420 jacks. 
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1-1/8 IN. 

COMPLETED 
BEND 

CORD FAST ENER 

Fig. S 1-Connecting Current Model D3BU or 04BP 
Cord to Early Model SOSA Plug 

I. B Weatherproof Mole Jack 

3.09 The B weatherproof jack (Fig. 53 and 54) 
mounts in the B outlet box on the recreational 

vehicle and receives the female plug of the B 
weatherproof cord to provide telephone service to 
recreational vehicles. The jack has a spring-loaded 
hinged cover to make it weatherproof when not in 
use. Three screw terminals stamped R, T, and 
GR on rear of jack provide connection to ring, tip, 
and ground. 
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GRD 

KS-15143 CORD 

Fig . 52 - KS-8419 Plug (MD) 

GASKET 

B WE A THERP R OOF 

MALE JACK 

,
COV E R 

MOUNTING 

SCRE WS 

Fig. 53 - 8 Weatherproof Male (or Female) Jack 

J. B Weatherproof Female Jack 

3.10 The B weatherproof female jack (Fig. 53 
and 55) looks the same as the male jack 

except for the pins, and mounts in the B outlet 
box at the trailer service pad or on the dock at 
the marina. It receives the male plug of the B 
or C weatherproof cord. 

Fig. 54 - B Weatherproof Male Jack on B Outlet Box 
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CONDUIT 
ADAPTER-----

Fig. 55-8 Weatherproof Female Jack on 8 Outlet 
Box 
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CHROME 
PLATED 
SCREW 
COVER 

Fig. 56-8 Waterproof Male Jack (Front View) 

CHRO ME PLATED BA SE 

INSULATOR 

GASKET 

~CHROME PLATED. BRASS 
" MOUNTING SCREWS 

Fig . 57-8 Waterproof Male Jack (Rear View, Gasket 
and Insulator Removed) 



K. B Waterproof Male Jack 

3.11 The B weatherproof male jack (Fig. 56 and 
57) is mounted on a boat and receives the 

female plug of the B weatherproof cord to provide 
telephone service to boats. It is chrome plated 
with hinged, t hreaded cover to make the jack 
waterproof when not in use. Three screw terminals 
on the rear of the jack stamped R, T, and GR 
provide connections. 

L. B Weatherproof Female Jack Adapter 

3.12 The B weatherproof female jack adapter 
(Fig. 58 and 59) mounts on an existing 

KS-8421 jack housing after the old jack and front 
plate are removed. It will receive the male plug 
of the B or C weatherproof cord to provide telephone 
service to recreational vehicles or boats. A 
spring-loaded hinged cover protects the jack from 
weather when not in use. A rubber boot on the 
mating connector of the cord provides a weatherproof 
seal when in use. Three screw terminals on rear 
of jack stamped T, R, and GR provide connections. 

GASKET 

\ 

COVER MOUNT I NG SCREWS 

Fig. 58-B Weatherproof Female Jack Adapter 
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KS-8421 
JACK 
HOUSING 

Fig. 59-B Weatherproof Female Jack Adapter Mounted 
on KS-8421 Jack Housing 

M. B Outlet Box 

3.13 The B outlet box (Fig. 60) is a phenolic box 
for mounting the B weatherproof male or 

female jacks. It has a threaded knockout entrance 
at each end for use with an aluminum cord grip 
assembly or PVC conduit adapter. The cord grip 
assembly and conduit adapter ship with the outlet 
box. 

N. B Mounting Bracket 

3.1 4 The B mounting bracket (Fig. 61 and 62) is 
used to mount the B outlet box on trailers 

and other recreational vehicles. It consists of a 
stainless steel angle-bracket with three clearance 
holes on one side for attaching the bracket to the 
trailer hitch and two threaded holes on the other 
side for mounting the B outlet box. Included are 
three stainless steel thread-cutting screws for 
attaching the bracket and two stainless steel screws 
with spacers for mounting the outlet box on the 
bracket. A pigtail lead is included to connect 
between the center ground terminal of the B 
weatherproof male jack and one of the mounting 
screws for the outlet box to provide a ground bond 
to the vehicle frame . 
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CORD 
GRIP 
ASS EMB LY 

Fig . 60- B Outlet Box (for Mounting B Weatherproof 
Jacks) 

CLEARANCE 
HOLES FOR 
BRACKET 
MOUNTING 
SCREWS 

GROUND 

OUTLET BOX 
MOUNTING SCREWS 
AND SPACERS 

A 
THREADED 
HOLES FOR 
OUTLET bOX 
MOUNTING 
SCREWS 

BOND LEAD~~ ............. ~ 

Fig . 61 - B Mounting Bracket (for Mounting B Outlet 
Box) 
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COVER MOUNTING SCREWS 

Fig . 62-B Weatherproof Male (or Female ) Jack on 
B Outlet Box Showing Ground Lead Connected 
to B Mounting Bracket 

0 . Assembly of B Weatherproof Jack to Outlet Box 

3. 15 The B weatherproof male or female jack 
mounts in the B outlet box on the B mounting 

bracket as shown in Fig. 63. 

P. B Weatherproof Cord 

3 .16 The B weatherproof cord (Fig. 64) is used 
to provide connection between the post-mounted 

jack at the service pad and the jack on the 
recreational vehicle at the trailer park or between 
the dock and boat in a marina. It consists of a 
50-foot, 16-gauge, 3-wire (ring, tip, and ground) 
yellow PVC insulated flexible cord, equipped with 
one male and one female plug. PHONE is stamped 
on the cord at 1-foot intervals for identification. 
Rubber boots on the plugs mate with their respective 
jacks to provide a weatherproof seal. 

Q. C Weatherproof Cord 

3 .17 The C weatherproof cord is similar in 
construction to the B weatherproof cord 

except, that instead of a female plug, one end is 
equipped with an "S" hook assembly and spade-tipped 
leads for connection to a te lephone set (Fig. 65). 
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THREADED HOLES FOR 
BOX MOUNTING SCREWS 

BRACKET 
MOUNTING 
SCREWS 

CLEARANCE HOLES FOR 
BRACKET MOUNTING SCREWS 

B OUTLET BOX 

SPACER 

BONDING LEAD 

/ 
CORD GRIP / 

ASSEMOL'~/ 

Fig. 63-Assembly of B Weatherproof Male Jack to B Outlet Box and B Mounting Bracket 

R. B Template 

3.18 The B template (not shown) is used on the 
boat to locate the pilot holes for mounting 

screws and clearance hole for jack body for the 
B waterproof male jack. It is printed on index 
card stock and is packed separately from the jack 
so that mounting holes may be prepared in advance 
by the boat owner. 

S. C Template 

3.19 The C template (not shown) is used on the 
recreational vehicle to locate pilot holes for 

the three thread-cutting screws used to mount the 
B mounting bracket. It is printed on index card 
stock and packed separately from the B mounting 
bracket so that mounting holes may be prepared 
by the vehicle owner prior to bracket installation. 
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MALE PLUG FEMALE PLUG 

Fig . 64-8 Weatherproof Cord 

f ig . 65- •c Weatherproof Cordf 
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Fig. 66-t 1 SSA Cover• 

4 . JACKS AND JACK MOUNTINGS- INDOOR 

4 .0 1 Only one conductor shall be connected to a 
single clip of a clip-type jack terminal. The 

loop-through method for terminating IW cable may 
be used on jacks which have dual clip-type terminals. 

4 .02 Connect conductors as indicated by the color 
designators stamped next to the terminals. 

The red conductor is terminated at the R terminal, 
etc. Table D shows the connections for 4-conductor 
jacks. 

4 .03 Table E shows the connections for 8- and 
12-conductor jacks. 

Caution: T es t each jack location fo r 
correct circuit operation. 

INSTALLATION OF NONFLUSH JACKS 

A. 392A (MD) Jack 

4 .04 Install as follows: 

(1) Connect cable conductors to jack. 

(2) Fasten base assembly to mounting surface 
with 3/4-inch No. 8 PH or FH cadmium 

plated tapping screws. 

(3) Fasten cover on base assembly with furnished 
machine screws taking care not to pinch 

w1nng. 

B. 4048 (MD) and 549A Jacks 

4.05 Install as follows: 

(1) Connect station wire to jack and dress wiring 
inside shell. 

(2) Fasten jack to mounting surface with furnished 
screws. 

TABLED 

CONNECTIONS TO 4-PIN JACKS 

INSIDE WIRE 4·PIN JACK 

(G) Tip G 

(R) Ring R 

(Y) Ground and/or y 

Transformer 

(B) Transformer B 

C. 55 l A Jack 

4 .06 Install as follows: 

(1) Connect station wire or cable conductors to 
clip terminals of jack using 714-type tool. 

Conductors may be loop-through terminated. 

(2) Fasten jack to mounting surface with furnisned 
screws. 
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TABLE E 

CONNECTIONS TO 8- AND 12-PIN JACKS 

DANDE NO. TERMINALS 
INSIDE WIRE INSIDE 

8 12 
QUAD WIRING 

CABLE TERMINAL 
DESIGNATIONS 

Red BL-W R 1 

1st 
Green W-BL G 2 
Yellow 0-W y 3 
Black W-0 BK 4 

Red G-W w 5 

2nd Green W-G R-R 6 
Yellow BR-W Y-Y 7 
Black W-BR BK-BK 8 

Red S-W 9 

3rd Green W-S 10 
Yellow BL-R 11 
Black R-BL 12 

INSTALLATION OF FLUSH-TYPE JACKS IN STANDARD 
ELECTRICAL OUTLET BOXES 

A. 391A Jack 

4.07 The 391A jack is mounted in standard 
electrical outlet box as follows: 

(1) Connect station wire to jack and dress. 

(2) Mount jack in outlet box and fasten faceplate 
on jack using furnished screws. 

B. 497A (MD) Jack 

4.08 The 497A (MD) jack is mounted in standard 
electrical outlet box as follows: 

(1) Mount 493A jack on 43A bracket. 

(2) Connect station wire to jack. 

(3) Mount jack-equipped bracket in outlet box. 

(4) Fasten faceplate with furnished screws. 
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C. 547A (MD) or 547B Jack 

4.09 Install as follows: 

(1) Attach 541A jack on 74A (MD) bracket or 
43B bracket. 

(2) Connect station wire or cable to jack. 

(3) Mount jack and bracket assembly in outlet 
box. 

(4) Install faceplate. (The cover must be on 
jack before placing faceplate.) 

D. 493A (MD) or 548A Jack 

4. 10 Install as follows: 

E. 

(1) Attach jack to 43-type bracket (Fig. 30). 

(2) Connect station wire or cable to jack. 

(3) Attach bracket to outlet box and install 
suitable faceplate. 

550A Jack 

4.11 The 550A jack is assembled in the same 
manner as the 497A (MD) jack. It consists 

of a 548A jack, 43A or 43B bracket, faceplate, 
and mounting screws. 

INSTALLATION OF FLUSH-TYPE JACKS IN 63-TYPE 
OR KS-20502 TYPE BRACKET 

4.12 The 493A (MD), 541A, and 548A jacks can 
be mounted on 63-type or KS-20502 type 

bracket (Fig. 31, 32, and 36) with a 16-type 
faceplate. Use the same color faceplate as the 
jack. 

4.13 When mounting jacks on the 63-type bracket, 
the 16-type faceplate ring retainer is required. 

The 16-type faceplate can be mounted to the 
KS-20502 type bracket without a ring retainer. 

(a) The 493A (MD) or 548A jack is installed on 
the 63-type bracket as follows: 

(1) Mount the ring retainer on bracket. 

(2) Connect station wire to jack. 



(3) Mount jack on ring retainer. 

( 4) Mount faceplate on ring retainer. 

(b) The 493A (MD) or 548A jack is installed on 
the KS-20502 type bracket as follows: 

(1) Connect station wire to jack. 

(2) Mount jack on bracket using screws 
supplied with bracket. 

(3) Mount faceplate to bracket using screws 
supplied with bracket. 

A. KS-20S02 Type Bracket 

4.14 The KS-20502, List 2 plastic bracket (Fig. 36) 
is a replacement for the KS-19407, List 1 

(MD) steel bracket (Fig. 34) and the KS-20502, 
List 1 (MD) plastic bracket (Fig. 35). This bracket 
is intended to mount on 541A or 548A jack and 
16-type faceplate. 

4.1 S This bracket may be installed in a 2-1/ 4 inch 
diameter hole with a wall thickness of 1-1/4 

inch maximum as follows: 

(1) Fasten bracket in wall opening by first placing 
the self-aligning clamps behind interwall 

material and tightening the two screws. 

(2) Bring concealed building wire through opening 
of bracket and make connections to 541A 

or 548A jack. 

(3) Position jack and faceplate on bracket so 
two screw holes opposite each other align. 

Fasten jack and faceplate to bracket using two 
screws furnished with bracket. These are special 
thread-cutting screws. The use of any other 
screws could overstress the polycarbonate bracket 
and seriously affect its life. 

B. 541A Jack 

4.16 The 541A jack is installed in the 63-type 
bracket as follows: 

(1) Mount ring retainer on 63-type bracket. 

(2) Connect station wire or cable leads to clip 
terminals of jack. 
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(3) Mount jack on ring retainer. 

(4) Place cover on jack. 

(5) Mount faceplate on retainer ring. 

4. 17 The 541A jack is installed in the KS-20502 
type bracket as follows: 

(1) Connect station wire or cable leads to clip 
terminals of jack. 

(2) Place cover on jack. 

(3) Position faceplate over cover and fasten 
faceplate and jack to bracket. 

ADAPTERS 

4.18 Adapters are intended for use where it is 
not desirable to replace existing jacks. 

(a) The 224A adapter (Fig. 12) is used to adapt 
the D4BU mounting cord to the 541A and 

551A jacks (12-pin jack). 

(b) The 225A adapter (Fig. 13) is used to adapt 
the D4BU mounting cord to 404B (MD), 493A 

(MD), 497A (MD), 548A, and 549A jacks (4-pin 
jack). 

(c) The 267A adapter (Fig. 14) consists of two 
modular line cord type jacks connected to a 

single modular line cord type plug. It can be 
mounted piggy-back on a 224A or 225A adapter 
or plugged directly into an existing modular jack. 

Caution: Because of the possibility 
of installing more than one transformer 
on the same inside wiring pair, the 
267 A adapter should not be used to 
connect dial illumination transformers 
to modular systems. 

4.19 Where portable telephone service is required, 
541A, 551A, 548A, and 549A jacks should 

not be mixed with 625-type connecting blocks. 

5. JACKS AND JACK MOUNTINGS-OUTDOOR 

5.01 For a 4-conductor jack, connect conductor 
as indicated by the color designator stamped 

next to the terminals. The red conductor is 
terminated at the R terminal, etc. 
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A. KS-8420 (MD) Jack 

5.02 Install as follows: 

(1) Arrange for a 2-11/16 inch hole at location 
selected for jack installation. 

(2) Temporarily insert jack in hole and mark 
fastener holes. 

(3) Remove jack and drill fastener holes. 

(4) Connect wire as shown in Fig. 22. 

(5) Secure jack to mounting surface with four 
No. 8 PH or FH cadmium plated tapping 

screws. 

B. KS-8421 (MD) Jack 

5.03 Install as follows: 

(1) Arrange drop wire or bridle wire and conduit 
at location selected for installation (Fig. 23). 

(2) Secure the jack housing to the mounting 
surface using suitable fasteners. 

(3) Connect wire to terminal block as shown in 
Fig. 22. 

(4) Mount terminal block to jack housing. 

(5) Install cover on housing. 

C. KS-16151, list 1 (MD) Jack 

5.04 Install as follows: 

(1) Arrange drop wire at location selected for 
installation. 

(2) Hold housing to mounting surface and mark 
fastener holes. 

(3) Remove housing and drill fastener holes. 

(4) Secure jack to mounting surface with No. 8 
PH or FH cadmium plated tapping screws. 

(5) Place gland nut, friction washer, and grommet 
onto cable. 
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(6) Run cable inside housing and adjust grommet 
and friction washer for watertight fit with 

gland nut. 

(7) Connect conductors to 493A jack. 

(8) Install 493A jack, retainer ring, retainer 
spring, and cover assembly in this order. 

(9) Tighten locking screw. 

D. KS-19316, List 4 or List 6 Housing 

5.05 Install as follows: 

(1) Arrange cable at location selected for jack 
installation. 

(2) Use housing box with positioned mounting 
lugs to mark lug mounting holes (Fig. 28). 

(3) Drill holes and secure housing box to mounting 
surface with No. 8 PH or FH cadmium 

plated tapping screws. 

(4) Place gland nut, friction washer, and grommet 
on cable. 

(5) Run cable inside housing and adjust grommet 
and friction washer for watertight fit with 

gland nut. 

(6) Attach bracket to housing box. 

(7) Connect wire or cable to jack. 

(8) Install jack to bracket. The cover supplied 
for the 541A jack is not required and may 

be discarded. 

(9) Install gasket and cover for watertight fit. 

E. KS-20202, List 1 Housing (Fig. 29) 

5.06 Install as follows: 

(1) Arrange cable or drop wire at location 
selected for installation. 

(2) Hold housing to mounting surface and mark 
fastener holes. 

(3) Remove housing and drill fastener holes. 



(4) Secure housing to mounting surface with 
No. 8 PH or FH cadmium plated tapping 

screws. 

(5) Place gland nut, friction washer, and grommet 
onto cable or drop wire. 

(6) Run cable or drop wire inside housing and 
adjust grommet and friction washer for 

watertight fit with gland nut. 

(7) Install bracket and arrange cable or drop 
wire through center of bracket. 

(8) Connect conductors to selected jack. 

(9) Install jack to bracket. The cover supplied 
for the 541A jack is not required and may 

be discarded. 

(10) Install gasket and cover. 

F. B Weatherproof Jack Adapter 

5.07 Mount the B weatherproof female jack adapter 
(Fig. 58 and 59) on an existing KS-8421 jack 

housing after the old jack and cover plate are 
removed. Use the four mounting screws and cover 
gasket provided. Three screw terminals stamped 
T, R, and GR provide for connection to tip, ring, 
and ground. Wire tip and ring of jack to the tip 
and ring terminals of the protector. Connect a 
14-gauge ground wire from ground terminal of 
protector to center ground terminal of jack. 

Note: Do not bond ground wire to boat 
ground as undesirable electrolysis reaction may 
develop. 

G. B Weatherproof Jacks 

5.08 The B weatherproof male or female jacks 
(Fig. 53, 54, and 55) are mounted in the 

B outlet box using the four mounting screws and 
cover gasket provided. Three screw terminals 
stamped T, R, and GR are provided for connections. 
A cord grip assembly and conduit adapter are 
provided with the B outlet box for use with service 
wire or plastic conduit. 

(a) Mount the B weatherproof female jack and 
B outlet box close to the protector on the 
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post at the utility pad and provide a ringer 
simulator if required. Wire tip and ring of jack 
to tip and ring terminals of protector. Connect 
a 14-gauge ground wire from ground terminal 
of protector to center ground terminal jack. 
(See Note in 5.07.) 

(b) The B mounting bracket is used to mount 
the B weatherproof male jack and B outlet 

box on the recreational vehicle using the mounting 
holes provided by the customer. The customer 
will use the C template to drill pilot holes for 
the B mounting bracket on top of the trailer 
hitch or vehicle bumper. The cord grip assembly 
may be attached to either end of the B outlet 
box depending on existing space. Wire tip and 
ring of jack to tip and ring terminals of connecting 
block in the vehicle. The ground lead provided 
with the B mounting bracket must be connected 
from center ground terminal of the jack to a 
mounting screw as shown in Fig. 62 and 63 to 
provide a ground bond to vehicle chassis. 

H. B Weatherproof Cord 

5.09 The B weatherproof cord (Fig. 64) consists 
of a 50-foot, 16-gauge, 3-wire (tip, ring, 

and ground) yellow PVC insulated flexible cord, 
with PHONE stamped on the cord at 1-foot intervals 
for identification. The cord is terminated on one 
end with a male plug which engages the B 
weatherproof female jack at the service pad or 
dock. The other end is terminated in a female 
plug which engages the male jack on the recreational 
vehicle or boat. Rubber boots on the plug mate 
with their respective jacks to provide weather 
protection. 

I. C Weatherproof Cord 

5.10 The C weatherproof cord is constructed the 
same as the B weatherproof cord except 

that the female plug is replaced with a stay hook 
and spade-tipped conductors for termination in a 
telephone set. 

J. B Waterproof Male Jack 

5.11 The B waterproof male jack (Fig. 56 and 
57) is mounted on a boat using mounting 

holes provided by the customer. The customer 
will use the B template to locate the pilot holes 
for mounting screws and clearance hole for the 
jack body for the B waterproof male jack. The 
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jack is chrome plated with a hinged, threaded 
cover which makes the jack waterproof when not 
in use. Three screw terminals, stamped T, R, 
and GR, on the rear of the jack provide connection 
for ring, tip, and ground. Wire the tip and ring 
of the jack to tip and ring terminals of connecting 
block on boat. 

Note: Do not bond ground wire to boat 
ground as undesirable electrolysis reaction may 
develop. Insulate and store ground conductor. 
Refer to Section 461-220-101 for routing wiring 
in boats. 

6. PLUGS-INDOOR AND OUTDOOR (Table F) 

A. S04A Plug 

6.01 Included with the 504A plug (Fig. 46 and 
47) is a metal cord stay designed for use 

with cords equipped with a wire S hook. The S 
hook is removed and discarded. The cord stay, 
inserted into the vacated band hole, serves as a 
wing band. 

6.02 Assemble the 504A plug as follows: 

(1) Place cord tip guide on block. 

(2) Insert mounting cord tips into socket-type 
terminals of plug. 

Note: For mounting cord conductor connections, 
refer to connection section for the telephone 
set. 

(3) Dress conductors so they will lie within the 
cap of plug. 

(4) Place wing band or cord stay of mounting 
cord in its proper slot. 

(5) Place cap on plug so cord and wing band 
or cord stay will seat properly. Be sure 

no leads are pinched. 

(6) Snap two sections of neck together. 

(7) Insert screw and tighten. 

B. SOSA Plug 

6.03 The 505A plug is a 4-contact plug similar 
to the 504A plug; in addition, however, it 

has a cord fastener which holds the cord in place 
while spade tips are being connected. The cord 
fastener also anchors the mounting cord in the 
assembled plug. 

PLUGS 

TYPE NO. OF CONTACTS FIG.NO. ASSOCIATED JACKS 

KS-8419(MD) 3 52 KS-8420(MD) 
KS-8421(MD) 

505A 48,49,50,51 404B(MD), 493A(MD), 
548A, 497 A(MD), 
549A, 550A, 

283B(MD) 4 40 KS-16151, Ll(MD) 

423A 44 P-44E055 mounting 
block and screw assembly 

274A(MD) 8 39 391A(MD), 392A(MD) 

504A 12 46 541A, 551A, 547B 

478A, 478B 2 45 476A,517A 
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6.04 Connect current model D3BU or D4BP 
mounting cord to a current model 505A plug 

as follows: 

(1) Position flat eyelet stay band in the cord 
channel so that the screw hole is over the 

screw hole in the center of the cord tip guide 
(see Fig. 50). 

(2) Fit cord fastener into groove in the cord 
channel and press until it snaps into position. 

(3) Connect the mounting cord spade tips in 
the socket-type terminals. 

(4) Insert screw through hole in block and stay 
band. 

(5) Dress conductors so they will not obstruct 
the center of the cord tip guide. 

(6) Position cap assembly on cord tip guide and 
block; check that no cord leads are pinched 

and tighten screw. 

6.05 Connect current model D3BU or D4BP 
mounting cord to an early model 505A plug 

as follows: 

(1) Cut flat eyelet stay band approximately 1/8 
inch from end of cord jacket using 8-inch 

sidecutters, or equivalent (Fig. 51). 

Caution: When cutting the stay band, 
take precautions to prevent the severed 
end from striking personnel or apparatus. 

(2) Make a right angle bend in the remaining 
length of stay band in the direction away 

from the cord conductors. 

(3) Position the mounting cord into the cord 
channel of the block, as shown in Fig. 51. 

(4) Fit the cord fastener into the groove in the 
cord channel and press until it snaps into 

position. 

(5) Connect the mounting cord spade tips in 
the socket-type terminals. 

(6) Dress the conductors so they will not obstruct 
the center of the cord tip guide. 
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(7) Position the cap assembly on the block so 
that the right angle bend of the stay band 

is supported by the inner surface of the cap 
assembly; check that no cord leads are pinched. 

(8) Insert cover screw and tighten. 

6.06 Connect early model D3BU or D4BP mounting 
cord to current or early model 505A plug 

as follows: 

(1) Remove 811854579 (P-18E457) adapter and 
S hook from the cord. 

(2) Make a right angle bend in the S hook 
support of the stay band in the direction 

away from the cord conductors (Fig. 43 and 49). 

(3) Position the mounting cord in the cord channel 
so the S hook support is seated in the slot 

adjacent to the cord tip guide (Fig. 49). 

( 4) Fit the cord fastener into the groove in the 
cord channel and press until it snaps into 

position. 

(5) Connect the mounting cord spade tips in 
the socket-type terminals. 

( 6) Dress cord conductors so they will not 
obstruct the center of the cord tip guide. 

(7) Position cap assembly on cord tip guide and 
block; check that leads are not pinched. 

(8) Insert cover screw and tighten. 

6.07 Connect 505A plug to a cord equipped with 
a wing band as follows: 

(1) Fit the cord tip guide into place on the top 
of the block. 

(2) Position the mounting cord into the cord 
channel of the block so that the cord wing 

band fits into the wing band slot. One ear of 
the wing band will extend into the wing band 
slot of the cord fastener. 

(3) Fit the cord fastener into the groove in the 
cord channel and press until it snaps into 

position. 
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(4) Arrange the mounting cord spade tips in 
the socket-type terminals. 

(5) Adjust the conductors so that they will not 
obstruct the center of the cord tip guide. 

C. 274A (MD) Plug 

6.08 The 274A plug (Fig. 39) is a 2-piece, 8-contact 
plug of molded plastic intended for use with 

braided fabric covered mounting cords. 

6.09 Connect 274A plug as follows: 

(1) Connect as indicated by color designations 
stamped adjacent to terminals. 

(2) Connect cord spade tips as shown in Fig. 39. 

(3) Tie mounting cord securely. 

(4) Place shell on base and tighten screws. 

D. 423A Plug 

6.1 O Connect the 423A plug as follows: 

(1) Connect as indicated by color designations 
stamped adjacent to terminals. 

(2) Lay jacketed portion of cord in the two 
molded U-shaped projections. 

(3) Place cover on base and tighten screw. 

E. 2838 (MD) Plug 

6.11 Connect 283B plugs as follows: 

(a) Using Current Model D3BU or D4BP 
Cord: 

(1) Make a slight bend in the flat eyelet stay 
band in the direction away from the cord 

conductors. 

(2) With cord conductors up, insert 996589016 
(RM-658901) self-tapping screw with 

802841395 (P-284139) flat washer [shipped with 
283B (MD) plug] through hole in stay band. 
Using farthest hole opposite cord entrance, 
anchor cord securely (Fig. 41 ). 
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(3) Connect as indicated by color designations 
stamped adjacent to terminals. 

( 4) Seat base of plug in its cover; check that 
no cord leads are pinched. Tighten cover 

screws. 

(b) Using Early Model D3BU or D4BP 
Cord: 

(1) Remove 811854579 (P-18E457) adapter from 
cord (Fig. 42). 

(2) Using long nose pliers and 8-inch sidecutters 
or equivalent (Fig. 43), turn large eye of 

S hook clockwise until positioned 90 degrees 
away from small eye of S hook. 

(3) With small eye of S hook up, insert 
996589016 (RM-658901) self-tapping screw 

with 802841395 (P-284139) flat washer through 
large eye of S hook. Using farthest hole 
opposite cord entrance, anchor cord securely. 

(4) Lay the cord conductors out straight from 
the cord. Pass the green conductor 

clockwise under the cord stay and terminate 
it on the GN punching. Pass the red conductor 
counterclockwise under the cord stay and 
terminate it on the R punching. Pass the 
yellow conductor clockwise under and then 
over the top of the cord stay; terminate on 
the Y punching. If the black conductor is 
used, pass it counterclockwise under and then 
over the cord stay; terminate it on the BK 
punching. 

(5) Bend cord spade tips and dress red and 
green conductors so they lie outside of 

the mounting screw hole guides. 

( 6) Seat base of plug in cover before tightening 
screws to prevent pinching of conductors. 

(c) Using Cord Equipped With Wing 
Band: 

(1) Connect as indicated by color designations 
stamped adjacent to terminals (Fig. 40). 

(2) Bend cord spade tips as shown in Fig. 40. 



(3) Place one edge of wing band in the larger 
(shallow drilled) of the two holes in the 

base. 

(4) Place cover so cord and wing band will 
seat properly in their slots. 

(5) Seat base of plug in its cover before 
tightening screws to prevent pinching of 

cord conductors. 

(d) Using Cord Equipped With Stay 
Hook: 

(1) Insert 996589016 (RM-658901) self-tapping 
screw through 802841395 (P-284139) flat 

washer. Using farthest hole opposite cord 
entrance,, start screw into hole. 

(2) With cord conductors up, slide cutout in 
stay hook under flat washer and tighten 

screw. 

(3) Connect as indicated by color designations 
stamped adjacent to terminals (Fig. 41). 

(4) Bend cord spade tips up as shown in 
Fig. 41. 

(5) Seat base of plug in its cover; check that 
no leads are pinched. Tighten cover 

screws. 
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F. KS-8419 (MD) P.lug 

6.12 The KS-8419 plug (Fig. 52) is a 3-contact, 
brass plug intended for connecting telephone 

sets installed on boats, trains, or auto trailers to 
outdoor jacks of PBX or CO lines. This plug is 
intended for use with KS-8420 or KS-8421 jacks. 

6.13 Connect the KS-8419 (MD) plug as follows: 

(1) Plug components are assembled to KS-15143 
3-conductor, 18-gauge cord, or equivalent 

(Fig. 52). 

(2) In KS-15143 cord, or equivalent, the black 
conductor should be used for the ring 

(negative) side of the line. The white conductor 
should be used for tip (positive) side of the line. 
The green conductor is the ground conductor. 

(3) One termfoal of the KS-8419 plug has a 
small lug protruding from the contact. This 

lug and the notched terminal on KS-8420 and 
KS-8421 jacks are provided to ensure that the 
plug is inserted in one position only. 

(4) When ground is necessary for service, the 
green conductor should be terminated on 

the notched terminal. 

G. 478A and 4788 Plug 

6.14 The 478A or 478B plug is used to connect 
a modular plug-ended cord to a jack-equipped 

console or a CALL DIRECTOR® telephone. 
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1. GENERAL 

1.01 This section has been revised to: 

(a) Identify power supply voltages. 

(b) Describe factors to be considered when 
determining drop wire clearances. 

(c) Combine all drop wire clearance sections 
into one practice. This information was 

formerly contained in Sections 460-300-120, 
462-070-016, and 462-070-017. 

( d) Change the section title. 

1.02 This section contains the recommended 
clearances for drop wires to be placed, or 

are already in place, which are exposed to vehicular 
travel, power facilities, buildings, or other conditions. 
The values specified are in accord with the 
requirements of the National Electrical Safety Code, 
with temperatures at 60'F. 

1.03 Drop wire tends to elongate as the temperature 
rises and contracts as the temperature falls. 

Wire placed during cold weather will, therefore, 
always have a greater sag in warm weather, even 
if no permanent stretch is involved. 

1.04 In order to avoid having inadequate clearances 
at 60'F, it is necessary to provide extra 

clearances in drop wires placed at temperatures 
below 32'F. This additional clearance is specified 
in the sag requirements for cold weather conditions. 

(See Section 462-400-200.) No additional clearance 
is required when placing a drop wire if the 
temperature is above 32'F. 

1.05 When drop wire sags exceed two or three 
feet, it will generally be quite advantageous 

to locate poles to avoid having the middle of the 
span occur above the traveled part of a road, alley, 
or driveway. A pole located within 50 feet of the 
far edge of the road, alley, or driveway (distance 
A, Fig. 4) will permit the overhead clearance to 
conform to requirements related to Fig. 4. 

1.06 Clearances shown in this section should be 
used unless the work order or local requirements 

call for other values. This may occur when 
engineering forces recognize factors not allowed 
for in this section or because of local requirements, 
etc. Clearances for span lengths, voltages, and 
conditions not covered in this section are an 
engineering responsibility and will be shown on 
the work order or detailed plans. 

1.07 Clearances over public and private swimming 
pools are not covered by the National Electrical 

Safety Code. However, for reasons of safety, 
sanitation, and appearance, aerial drop wire crossings 
over swimming pools should be avoided. 

2. TERMINOLOGY 

2.01 The following is a brief description of 
conditions applicable to drop wire clearance 

requirements: 

(a) Storm Loading Areas: Figure 1 identifies 
the three storm loading areas based upon 

studies made from records of wire using companies 
and data from the United States Weather Bureau. 
The frequency, severity, and effects of ice and 
windstorms in various sections of the country 
were the elements considered in establishing 
the loading area zones. As a result of the 
weather differences, allowances must be made 
for the stretching of conductors in their respective 
loading zones when placing a drop wire. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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Fig. I-Storm Loading Areas 

(b) Drop Wire Sag: The sag in a drop wire 
is measured by comparing the line of sight 

established by the drop wire attachments and 
the lowest point in the span. Stringing sags 
for drop wire is shown in Section 462-400-200. 

(1) Normal Drop Wire Sag: Drop wires are 
to be strung with normal sags when 

adequate clearances can be attained. Workmen, 
on poles, can obtain these sags with normal 
hand pulling. 

(2) Minimum Drop Wire Sag: A minimum 
sag in a drop wire can be strung where 

clearance is limited and normal sags cannot 
be attained. These smaller sags result in 
higher stringing tensions in the wire; hence, 
pulling tools are required to enable the 
workman to pull the wire up to tension. 

(c) Placing Clearances: Placing value of 
clearance is the height the drop wire is to 

clear when placed or replaced. 
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(d) Maintenance Clearances: Maintenance 
value of clearance should exist, after the 

wire has been exposed to one or more cycles 
of storm loading and the temperature returns 
to 60'F. 

(e) Drop Wire Crossing Above Railroad Tracks: 

(1) Generally: Clearance required when the 
drop wire does not parallel a contact wire 

for a trolley or trackless trolley. 

(2) Special Case: (Fig. 2) Clearance required 
when the drop wire parallels a contact 

wire used by a trolley or trackless trolley. 

(f) Drop Wire Crossing Above Public Roads, 
Public Alleys, or Residential Drives: 

(1) Generally: (Fig. 3) Clearance required 
when the drop wire is attached to a pole 

further than 50 feet from the far edge of 
the traveled roadway. 



(2) Pole at Road's Edge: (Fig. 4) Clearance 
required when the drop wire is attached 

to a pole located within 50 feet of the far 
edge of the traveled roadway (distance A, Fig. 
4). 

(g) Major Overhang: (Fig. 5) A drop wire 
which passes over 6 feet or more of the 

ordinarily traveled part of a roadway. 

(h) Minor Overhang: (Fig. 5) A drop wire 
which passes over less than 6 feet of the 

ordinarily traveled part of a roadway. 

(i) No Overhang-Back of Obstruction: (Fig. 
6) A pole line located in back of a fence, 

ditch, embankment, etc, so that the ground 
beneath the line can ordinarily be traveled by 
pedestrians only. 

(j) No Overhang-Not Back of Obstruction: 
(Fig. 7) A pole line not back of a fence, 

ditch, embankment, etc, and does not overhang 
the normal traveled road. This category is meant 
to include ground not ordinarily traveled but 
can be reached by vehicles. If farm machinery 
is likely to pass under the line, provide sufficient 
clearance so that the drop wire will be 2 feet 
above the highest part of such machinery or 
the loads it will carry. 

3. DROP WIRE CLEARANCES 

3.01 The following factors must be considered 
when determining proper drop wire clearances: 

(a) Placing or Maintenance Clearances 

(1) Is the drop wire to be placed or replaced? 

The clearances for drop wires to be placed 
or replaced are identified as placing 
clearances. 

(2) Is the drop wire in place? 

The clearances for existing drop wires, in 
place, are identified as maintenance 
clearances. 

(b) The Storm Loading Area 

What is the storm loading area applicable 
to the locality where the drop wire exists 
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WIRE IF CONTACT WIRE a 
IS NOT PRESENT ~ 

DROPWIRE WHICH 
PARALLELS TROLLEY 
CONTACT WIRE 

Fig. 2-Wire Crossing Railroad Tracks-Special Case 

16 FT MINIMUM 
~60° F 

18 FT MINIMUM 
~so• F 
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CLEARANCE MAY BE REDUCED 2 FT 

EDGE OF TRAVELED WAY l AT EDGE OF ROAD IF REQUIRED 
CLEARANCE AT CENTER OF ROAD 
IS OBTAINED. 

fig. 3-Service Drop Over Residential Street 

or is to be placed? Is it either a light, 
medium, or heavy loading area? 

(c) The Drop Wire Sag 

Is the drop wire to be placed or in-service 
strung with a normal or minimum sag? 

(d) The Specific Condition Encountered 
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TELEPHONE LINE 

EDGE OF TRAVELLED 
PART OF ROAD, ALLEY ETC. 

REDUCED CLEARANCE APPLIES 
IF "A" IS NOT OVER 50 FT. 

Fig. 4-Wire Crossing Public Road-Pole at Road's 
Edge 

LIMITS OF ORDINARILY 

TRAVELLED PART 
~I/ 

TELEPHONE 
WIRE OR 
CABLE 

MAJOR OVERHANG 
IF "A" IS C'VER 6 FEET 
MINOR OVERHANG 
IF "A" IS LESS THAN 
6 FEET 

Fig. 5-Wire Running Along Public Roads 

Fig. 6-Wire Running Along Public Roads (Back of 
Obstruction) 
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Fig. 7-Wire Running Along, But Not Overhanging 
Public Roads (Not Back of Obstruction) 

Is the drop wire to be placed or in-service, 
crossing above or along roadways, rails, 
buildings, or above or below power facilities, 
foreign equipment, or neon signs? 

3.02 Clearance Reference 

(a) Above Ground or Rails: 

Placing drop wire-see Table A. 

Maintenance clearances-see Table B. 

Note: The clearance height for span lengths 
not shown in Table A or B is obtained from 
the referred tables by locating the point where 
the span lengths (vertical lines) intersect the 
drop wire condition encountered. (See 3.03.) 

(b) Crossing Below Power Wires or Cables: 
(See Part 4) 

STORM LOADING AREA TABLE 

Light c 

Medium D 

Heavy E 

(c) AbovePowerServiceDropsorLines: (See 
Part 4) 



STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

(d) Below Foreigns Guys or Communication 
Cables and Neon Signs: 

STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

(e) Alongside Neon Signs 

STORM LOADING AREA TABLE 

Light c 

Medium F 

Heavy G 

3.03 Determining Clearances-Using Graph 
Tables C Through M: The clearance 

required for various job conditions for span lengths 
not included in Table A or B, can be determined 
in the following manner: 

• Identify the reference letter (A, B, C, etc) 
associated with the job condition. 

• Locate the vertical line associated with the 
span length encountered. 

• The horizontal line, at which the two above 
lines intersect, will identify the clearance 
(feet-inches) required. 
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4. POWER SUPPLY VOLTAGES 

4.01 Employees placing a drop wire that may 
contact a power supply wire or cable shall 

wear insulating gloves and other protective equipment 
when performing such a work operation. In joint 
construction, any one of the following supply voltages 
could be encountered: 

Phase-to-Phase Voltage 

• Secondary distribution-600 volts or less 

• Primary distribution-2200 to 34,500 volts 

• Subtransmission-26,000 to 69,000 volts. 

Phase-to-Ground Voltage 

• Primary distribution-1270 to 20,000 volts 

• Subtransmission-15,000 to 40,000 volts. 

4.02 It is imperative that employees be able to 
identify supply voltages and take additional 

precautions when exposed to such voltages. 

4.03 Power conductors immediately above telephone 
facilities, if attached to spool type insulators 

on a crossarm, can safely be assumed to be 
secondary service, with voltages less than 600 volts. 

4.04 It is quite common to have a primary 
distribution supply, above the secondary 

distribution with a voltage range of 2200 to 34,500 
volts. 

4.05 Employees can estimate the voltage of 
power by observing the size and type of 

insulator, voltage markings on transformer, position 
of supply conductors on a pole, etc. (See Fig. 8, 
9, and 10.) 

4.06 Employees should make it a point to acquaint 
themselves with the power company facilities 

in localities where they work, so they may be able 
to accurately estimate power facilities. 
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Fig. 8-Typical Power Supply Insulators 

Fig. 9-Voltage Marking on Transformer 
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STORM LOADING AREA 

SPAN LENGTH (FT) 

DROP WIRE SAG 

Crossing Above: REF 

Railroad Tracks 
Generally 
Special Case Fig. 2 

Public Roads 
Generally• 
Pole at Road's Edge• Fig. 4 

Public Alleys 
Generally 
Pole at Road's Edge Fig. 4 

Residential Driveways 
Generally 
Pole at Road's Edge Fig. 4 

Flat Roof Bldgs 

Peak Roof Bldgs or 
Billboards 

Neon Signs 

Waterways 

Running Along: 

Public Roads With: 
Major Overhang Fig. 5 

Minor Overhang Fig. 5 
Urban 
Rural (Lt Traffic) 

No Overhang 
Back of Obstr Fig. 6 
Not Back of Obstr Fig. 7 

Public Alleys 

* Clearance height over residential 
street may be reduced 2 feet at 
the edge of the road, if the re­
quired clearance at the center of 
the road is obtained (Fig. 3). 

LIGHT 

3000R 
LESS 

TABLE A 

CLEARANCES 
PLACING DROP WIRE (AT 60° Fl 

ABOVE GROUND OR RAILS 

MEDIUM 

2600R 1700R 
OVER 170 

LESS LESS 

NORMAL OR 
NORMAL MINIMUM MINIMUM 

MINIMUM 

FTIN FT IN FT IN TABLE 

t + + 
27-0 27-0 27-0 
25-0 25-0 25-0 

18-0 18-0 18-0 
- - - - 18-0 

15-0 15-0 
- - - - 15-0 
- - - - 15-0 See 

Table 
10-0 10-0 H 
- - - - 10-0 
- - - - 10-0 

8-0 8-0 8-0 

2-0 2-0 2-0 

4-0 4-0 4-0 

155 2, SECTION 462-070-015 

HEAVY 

750R 
OVER 76 

760R 
OVER 76 

LESS LESS 

NORMAL NORMAL MINIMUM MINIMUM 

FT IN TABLE FT IN TABLE 

§ § 
27-0 27-3 
25-0 25-3 

18-0 18-3 
18-0 18-3 

15-0 15-3 
15-0 See 15-3 See 

Table Table 
I J 

10-0 10-3 
10-0 10-3 

8-0 8-3 

2-0 2-2 

4-0 4-3 

MustBe Shown On Detail Plans 

18-0 18-0 18-0 

18-0 18-0 18-0 
14-0 14-0 14-0 

8-0 8-0 8-0 
13-0 13-0 13-0 

15-0 15-0 15-0 

t Must he supported on 
6M strand for spans 
over 150 ft. 

18-0 

See 18-0 

Table 14-0 

H 

8-0 
13-0 

15-0 

Must be supported on 
6M strand for spans 
over 125 ft. 

18-3 

18-3 See 
14-3 Table See 

Table J 

I 8-3 
13-3 

15-3 

Must be supported on 
6M strand for spans 
over 100 ft. 
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SECTION 462-070-015 

STORM LOADING AREA 

SPAN LENGTH (FT) 

DROP WIRE SAG 

REF 
Crossing Above: 

Railroad Tracks 
Generally 
Special Case Fig. 2 

Public Roads 
Generally* 
Pole at Road's Edge* Fig. 4 

Public Alleys 
Generally 
Pole at Road's Edge Fig. 4 

Residential Driveways 
Generally 
Pole at Road's Edge Fig. 4 

Flat Roof Bldgs 

Peak Roof Bldgs or 
Billboards 

Neon Signs 

Waterways 

Running Along: 

Public Roads With: 
Major Overhang Fig.5 

Minor Overhang Fig.5 
Urban 
Rural (Lt Traffic) 

No Overhang 
Back of Obstr Fig.6 
Not Back of Obstr Fig.7 

Public Alleys 

* Clearance height over residential 
street may be reduced 2 feet at 
the edge of the road, if the re· 
quired clearance at the center of 
the road is obtained (Fig. 3). 
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TABLE B 

DROP WIRE 
MAINTENANCE CLEARANCES (AT 60° Fl 

ABOVE GROUND OR RAILS 

LIGHT MEDIUM 

3000R ·250 OR 1700R 
OVER 170 

LESS LESS LESS 

NORMAL OR 
NORMAL MINIMUM MINIMUM MINIMUM 

FT IN FT IN FTIN TABLE 

t + + 
27-0 27-0 27-0 
25-0 25-0 25-0 

18-0 18-0 18-0 
- - - - 18-0 

15-0 15-0 
- - - - 15-0 
- - - - 15-0 See 

Table 
10-0 10-0 K 
- - - - 10-0 
- - - - 10-0 

8-0 8-0 8-0 

2-0 2-0 2-0 

4-0 4-0 4-0 

HEAVY 

760R 
OVER 75 

750R OVER 75 
LESS LESS 

NORMAL NORMAL MINIMUM MINIMUM 

FT IN TABLE FT IN TABLE 

§ § 
27-0 27 -0 
25-0 25-0 

18-0 18-0 
18-0 18-0 

15-0 15-0 
15-0 See 15-0 See 

Table Table 
I M 

10-0 10-0 
10-0 10-0 

8-0 8-0 

2-0 2-0 

4-0 4-0 

Must Be Shown On Detail Plans 

18-0 18-0 

18-0 18-0 
14-0 14-0 

8-0 8-0 
13-0 13-0 

15-0 15-0 

t Must be supported on 
6M strand for spans 
over 150 ft. 

18-0 

18-0 
14-0 

8-0 
13-0 

15-0 

18-0 

See 18-0 

Table 14-0 

K 

8-0 
13-0 

15-0 

+ Must be supported on 
6M strand for spans 
over 125 ft. 

18-0 

See 18-0 See 
Table 14-0 Table 
L M 

8-0 
13-0 

15-0 

Must be supported on 
6M strand for spans 
over 100 ft. 



CLEARANCES 
PLACING DROP WI RE 

(Willi NORMAL DR MINIMUM SAG) 

CROSSING BELOW POWER WIRES OR CABLES 

KIND OF FACI LI \I 

lOO VOL TS (NOT1' 1) OR LESS 
SERV I CE WI RES OR CABLES 
LI NE WI RES--GENERALLY 

IF WlllilN 6 FT OF T1'LEPHONE POLE (NOT1' 2) 

l01"750 VOL TS (NOTE 1) 
PHASE WI RES 

751-B700 VOLTS (NOT1' 1) 
PHASE WI RES--GENERALLY 

IF WI lli IN 6 FT OF T1'LEPHONE POLE (NOT1' 2) 

8701-50 ,OOO VOL TS (NOT1' 1) 
PHASE WI RES--GENERALLY 

IF NEAR T1'LEPHONE POLE (NOT1' 2) 

GROUNOEO NEUTRALS--SYST1'MS OF: 
UP TO 22,000 VOL TS TO GROUND 

OVER 22,000 VOLTS TO GROUND (NOT1' l) 

Olli ER NEUTRALS (NOT1' l) 

GROUNDED METAL SHEAlli CABLES OR ANY CABLE 
LASHED TO GROUNDED STRAND--ANY VOLTAGE 

SPACER CABLES (NOT1' 4) 
lOO VOL TS (NOT1' 1) OR LESS 
GENERALLY 

IF WI lli IN 6 FT OF T1'LEPHONE POLE (NOT1' 2) 

l01-7 50 VOL TS (NOTE 1 ) 

751-8700 VOLTS (NOT1' 1) 
GENERALLY 
IF WlllilN 6 FT OF T1'LEPHONE POLE (NOT1' 2) 

B701-50,000 VOLTS (NOTE 1) 
IF NEAR T1'LEPHONE POLE (NOT1' 2) 

DROP WI RE ABOVE 

POWER SERVI CE DROPS OR POWER LI NE WI RES 
lOO VOL TS OR LESS 

TROLLEY CONTACT WIRES 
750 VOL TS OR LESS (NOT1' 5) 

DROP WI RE BELOW 

FOREIGN GUYS, COMMUNICATION CABLES 

NEON SIGN 

OROP WIRE ALONGSIDE 

NEON SIGN 

* PLACING OR MAINT1'NANCE CLEARANCE 
t NORMAL OR MI NI MUM DROP WI RE SAG 

155 2, SECTION 462-070-015 

TABLEC 
LIGHT LOADING AREA 

POWER SPAN LENGlli (FT) 
7 7 

REF 
c_ -i 6 -F 

6 
A 
A 
B ' t; 5 5 

B Ill B._ -~ 4 E 4 

B 
.. 
lj c z l l ii! 

c ~ A -2 D 2 
150 FT 250 l50 
OR LESS 

A 

NOTE: 
MAINT1'NANCE CLEARANCES FOR SPAN LENGlliS UP TO 
l50 FEET TO BE lliE SAME AS lliAT SPECIFIED 

D IN PLACING lliE DROP WIRE FOR SPAN LENGlliS OF 150 
FEET OR LESS. 

NOT1'S: 
D 1. VOLTAGE TO GROUND, IF POWER CIRCUIT IS 

E EFFECTIVELY GROUNDED; VOLTAGE BETWEEN 

E 
WI RES I F NOT GROUNDED. 

2. EVERY EFFORT SHALL BE MADE TO AVOID 
ll'IESE SITUATIONS AND ESTABLISH A 

E COMMON POLE CROSSING INST1'AD. 
F l. SAME AS ASSOCIAT1'D PHASE WIRES. 

F 
4. ILLUSTRATED IN SECTION 62Q-216-01l. 
5. PLACE WIRE GUARD AT POINT OF CROSSING. 

DROP WI RE 

CLEARANCE* MAX SPAN LENG lli t 
FT - IN FT 

2 0 300 

4 0 250 

lOO 

lOO 

lOO 
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SECTION 462-070-015 

CLEARANCES 
PLACING DROP WIRE 

(WI lH NORMAL OR Ml NI MUM SAG) 

TABLED 
MEDIUM LOADING AREA 

CROSSING BELOW POWER WIRES OR CABLES POIER SPAN LENGlH (F.T) 

Page 10 

KIND OF FACILITY 

300 VOL TS (NOTE 1) OR LESS 
SERVI CE WI RES OR CABLES 
LI NE WI RES--GENERALLY 

IF WlllilN 6 FT OF TELEPHONE POLE (NOTE 2) 

301-7?0 VOLTS (NOTE 1) 
PHASE WI RES 

7?1-8700 VOL TS (NOTE 1) 
PHASE WI RES--GENfRALLY 

IF WI lli IN 6 FT OF TELEPHONE POLE (NOTE 2) 

8701-?0 ,000 VOL TS (NOTE 1) 
PHASE WI RES--GENERALLY 

IF NEAR TELEPHONE POLE (NOTE 2) 

GROUNDED NEUTRALS--SYSTEMS OF: 
UP TO 22 ,000 VOL TS TO GROUND 

OVER 22 ,ODO VOL TS TO GROUND (NOTE 3} 

OlliER NEUTRALS (NOTE 3} 

GROUNDED METAL SHEAlH CABLES OR ANY CABLE 
LASHED TO GROUNDED STRAND--ANY VOLTAGE 

SPACER CABLES (NOTE 4) 
300 VOLTS (NOTE 1} DR LESS 
GENERALLY 

IF WI llil N 6 FT OF TELEPHONE POLE (NOTE 2) 

301-750 VOL TS (NOTE 1} 

7?1-8700 VOLTS (NOTE 1} 
GENERALLY 
IF WI lHI N 6 FT OF TELEPHONE POLE (NOTE 2) 

8701-?0,000 VOLTS (NOTE 1) 
IF NEAR TELEPHONE POLE (NOTE 2) 

REF 
7.--"'T"---ir--"T""~~,7 

i 61o11__...=4H-.+-~.;;..·F~.....-_..,6 
~ 
~ 51--+--1-:,--+-::...i ,5 

~ I~ 
.-i--- I f 

~4"""~~--l~--l~-1~ 

d ' 1---1----1--+-,...i ,, 

~ 
2 .,.---1::::;;....1..H_..i...::o""--'-....1 2 

NOTE: 

150 FT 
OR LESS 

?00 250 

MAINTENANCE CLEARANCES FOR SPAN LENGlliS UP TO 
250 FEET TO BE lHE SAME AS lHAT SPECIFIED 
IN PLACING lHE DROP WIRE FOR SPAN LENGlHS OF 150 
FEET OR LESS. 

NOTES: 
1 , VOLTAGE TO GROUND, IF POWER CIRCUIT IS 

EFFECT! VELY GROUNDED; VOLTAGE BETWEEN 
WIRES IF NOT GROUNDED, 

2, EVERY EFFORT SHALL BE MADE TO AVOID 
lHESE SITUATIONS AND ESTABLISH A 
COMMON POLE CROSSING INSTEAD. 

3, SAME AS ASSOCIATED PHASE WIRES, 
4, ILLUSTRATED IN SECTION 620-216-013. 



CLEARANCES 
PLACING DROP WIRE 

(WI™ NORMAL DR MINIMUM SAG) 

CROSS I NG BELOW POWER WI RES OR CABLES 

KIND OF FACI LI l'I 

300 VOL TS (NOTE 1) OR LESS 
SERVICE WIRES OR CABLES 
LI NE WI RES--GENERALLY 

IF WI™ IN 6 FT OF TELEPHONE POLE (NOTE 2) 

l01-7 50 VOL TS (NOTE 1) 
PHASE WI RES 

751-B700 VOLTS (NOTE 1) 
PHASE WI RES--GENERALLY 

IF WI™ IN 6 FT OF TELEPHONE POLE (NOTE 2) 

B701-50,000 VOLTS (NOTE 1) 
PHASE WI RES--GENERALLY 

IF NEAR TELEPHONE POLE (NOTE 2) 

GROUNDED NEUTRALS--SYSTEMS OF' 
UP TO 22,000 VOL TS TO GROUND 

OVER 22 ,ODO VOL TS TO GROUND (NOTE 3) 

D™ER NEUTRALS (NOTE 3) 

GROUNDED METAL SHEA™ CABLES OR ANY CABLE 
LASHED TO GROUNDED STRAND--ANY VOLTAGE 

SPACER CABLES (NOTE 4) 
lOO VOL TS (NOTE 1) OR LESS 
GENERALLY 

IF WI™ IN 6 FT OF TELEPHONE POLE (NOTE 2) 

301-7 50 VOL TS (NOTE 1) 

751-B700 VOLTS (NOTE 1) 
GENERALLY 
IF Wl™IN 6 FT OF TELEPHONE POLE (NOTE 2) 

6701-50 ,000 VOL TS (NOTE 1) 
1 F NEAR TELEPHONE POLE (NOTE 2) 

155 2, SECTION 462-070-015 

TABLE E 
HEAVY LOADING AREA 

REF 

POIER SPAN LENG™ (FT) 

i6 
I 
~ 51---+---1~--l---~---1----1 ~ 

~ I --J.!.--1---
- ·~ ~4 -- E 4 

~ 

~ 3 1---+---l~--l---~--.J.,-~--1 ' 
:::~ 

2 o e 

NOTE' 

100 FT 
OR LESS 

125 150 

MAINTENANCE CLEARANCES FOR SPAN LENG™S OF IOI TO 
175 FEET TO BE ™E SAME AS ™AT SPECIFIED 
IN PLACING ™E DROP WIRE FOR SPAN LENG™S OF 100 
FEET OR LESS. 

NOTES' 
1. VOLTAGE TO GROUND, IF POWER CIRCUIT IS 

EFFECT! VEL Y GROUNDED; VOLTAGE BETWEEN 
WIRES IF NOT GROUNDED. 

2. EVERY EFFORT SHALL BE MADE TO AVOID 
™ESE SITUATIONS AND ESTABLISH A 
COMMON POLE CROSSING INSTEAD. 

3. SAME AS ASSOCIATED PHASE WIRES. 
4. ILLUSTRATED IN SECTION 620-216-0H. 

175 
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SECTION 462-070-015 

I 
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DROP WI RE ABOVE 

POWER SERVI CE DROPS OR 
POWER LINE WIRES 
lOO VOL TS OR LESS 

TROLLEY CONTACT WI RES 
750 VOL TS OR LESS (NOTE 1) 

QROP WI RE BELOW 
FOREIGN GUYS, COMMUNICATION CABLES (NOTE 2) 

NEON SIGN 

DROP WIRE ALONGSIDE 
NEON SIGN 

NOTES' 
1. PLACE WIRE GUARD AT POINT OF CROSSING. 

TABLE F 
MEDIUM LOADING AREA 

PLACING WI RE 

NORMAL MINIMUM 
SAG SAG 

A B 

c D 

A A 

c c 

A A 

MAINTAINING WIRE 

NORMAL Ml NI MUM 
SAG SAG 

A A 

c c 

A A 

c c 

A A 

2. SPAN LENGlH OF FOREIGN CABLE NOT OVER 250 FEET. 

DROP WI RE ABOVE 

POWER SERVI CE DROPS OR 
POWER LI NE WI RES 

lOO VOL TS OR LESS 

TROLLEY CONTACT WI RES 
750 VOLTS OR LESS (NOTE 1) 

DROP WI RE BELOW 
FOREIGN GUYS, COMMUNICATION CABLES (NOTE 2) 

NEON SIGN 

DROP WI RE A LONGS I DE 
NEON SIGN 

NOTES, 
1. PLACE WIRE GUARD AT POINT OF CROSSING. 

D 

Ir c 

B 

II' A 

150 170 175 200 
DROPWI RE SPAN LENGlH (FT) 

TABLE G 
HEAVY LOADING AREA 

PLACING WIRE 

NORMAL MINIMUM 
SAG SAG 

A B 

D E 

c c 
F F 

c c 

225 

MAINTAINING WIRE 

NORMAL MINIMUM 
SAG SAG 

c c 

F F 

c c 

F F 

c c 

2. SPAN LENGlH OF FOREIGN CABLE NOT OVER 175 FEET. 

100 125 150 
DROP WIRE SPAN LENGlH (FEET) 

2 
250 



TABLE H 
PLACING DROP WIRE IN MEDIUM LOADING AREA 

WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WITH THE JOB CONDITION. 

IF THE DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI TH IN 50 FT) THE 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERT! CAL LI NE OF THE DROP 
WI RE SPAN LENGTH. 

IF THE OROP WI RE SPAN OVER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY THE VERTICAL 
LINE OF 1HE 200 FT SPAN LENGTH. 

THE REQUIRED CLEARANCE HEIGHT IS THE POINT 
WHERE LI NE C ANO LI NE 200 INTERSECT. 

REFER HOR 1 lONTALL Y TO THE CLEARANCE 
(FEET- INCHES) HEIGHT REQUIRED. 

DROP WI RE CROSS I NG ABOVE 

RA I LROAO TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUB LI C ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG. 4]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG. 4 ]} 

FLAT ROOF BUI LOING 

PEAK ROOF BU I LO I NG OR BI LLBOARO 

NEON SIGN 

DROP WIRE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (Fl G. 5) 
MI NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG. 6) 
NOT BACK OF OBSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

* THE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE OF 1HE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT THE CENTER OF THE ROAD. SEE FIG. 3. 

NOTE: 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

MUST BE SUf'PORTEO ON 6M STRANO FOR SPANS OVER 125 FT. 
NOT RECOMMENDED FOR SPAN LENGTHS OVER 250 FT. 

155 2, SECTION 462-070-015 

SPAN LENGTH (FEET) 

200 250 lOO 

2B~~~~---:~~~~~2B 

27..,___..A~Ji--~-1-~--1~---127 

20f--~-t-~--ii--~+--:::;;...!20 

lcOR~ 
19f-----::>l"i.........-"----ll--~+---.,,...!19 0 M -r-

0 
1B1-~-1-~--11--~-1-~-11B 

15r-~-t-~--11--~+---.,,...!15 

N --+-­L--+--+-" 
141-~-1-~--11--~-1-~-114 

121---~-1-~--11--~-1-~""'12 

~11 11 v 

.-

2 
200 

I OR _cij 

K 

J 

250 

SPAN LENGTH (FEET) 

2 
lOO 
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SECTION 462-070-015 

TABLE I 
PLACING DROP WIRE IN HEAVY LOADING AREA 

WITH NORMAL SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY lliE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED Willi lliE JOB CONDITION. 

IF lliE DROP WI RE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI 1li IN 50 FT) llif 
REFERENCE LETTER WOULD BE C. 

LOCATE lliE VERTICAL LINE OF lliE DROP 
WI RE SPAN LENGlli. 

IF lliE DROP WI RE SPAN OVER lliE PUBLIC 
ROAD IS 200 FT, IDENTIFY lliE VERTICAL 
LI NE OF THE 200 FT SPAN LENGlli. 

lliE REQUIRED CLEARANCE HEIGHT IS THE POINT 
WrlERE LI NE C ANO LI NE 200 INTERSECT. 

REFER HOR I ZONTALL Y TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED. 

DROP WI RE CROSS I NG ABOVE 

RA I LR DAO TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUBLIC ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WI llilN 50 FT 
OF FAR EDGE [FIG. 4]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI llil N 50 FT 
OF FAR EDGE [FIG. 4]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WI llilN 50 FT 
OF FAR EDGE [FIG. 4 J) 

FLAT ROOF BUILDING 

PEAK ROOF BUILDING OR BILLBOARD 

NEON SIGN 

DROP WI RE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
MI NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG. 6) 
NOT BACK OF OBSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

* THE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT lliE EDGE OF THE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT THE CENTER OF lliE ROAD. SEE FIG. 3. 

NOTE: 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

MUST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 100 FT. 
NOT RECOMMENDED FOR SPAN LENGlliS OVER 175 FT. 

Page 14 

SPAN LENGTH (FEET) 
100 150 200 250 

25 A OR 8 25 
ISEE NOTEI 

24 -24 

2l 

22 

'1----11----11----!~,.-l---::::;ol.--==i µ-r 
=--=:.;1--1.___._l---~'---L-~l--~2 

100 150 200 250 

SPAN LENGllt (FEET) 



TABLE J 
PLACING DROP WIRE IN HEAVY LOADING AREA 

WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WITH THE JOB CONDITION. 

IF THE DROP WI RE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI TH IN 50 FT) THE 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERTICAL LINE OF THE DROP 
WI RE SPAN LENGTH. 

IF THE DROP WI RE SPAN OVER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY THE VERTICAL 
LI NE OF THE 200 FT SPAN LENG TH. 

THE REQUIRED CLEARANCE HEIGHT IS THE POINT 
WHERE LI NE C AND LI NE 200 INTERSECT. 

REFER HORIZONTALLY TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED. 

DROP WIRE CROSSING ABOVE 

RAILROAD TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUBLIC ROADS 
GENERALLY* 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4)) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG. 4)) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4)) 

FLAT ROOF BUILDING 

PEAK ROOF BU I LD I NG OR BI LLB OARD 

NEON SIGN 

DROP WIRE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
Ml NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG, 6) 
NOT BACK OF OBSTRUCT! ON (FIG, 7) 

PUBLIC ALLEY 

* THE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE OF THE 
RDAO IF REQUIRED CLEARANCE IS OBTAINED 
~T THE CENTER OF THE ROAD, SEE FIG. 3. 

NOTE: 

REF 

A 
B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

MUST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 100 FT, 
NOT RECQM11ENOED FOR SPAN LENGTHS OVER 150 FT, 

~ 
~ 
' .... 
~ 
Q 

~ 
~ 
~ 
ti z 

~ 
d 

155 2, SECTION 462-070-015 

·SPAN LENGTH (FEET) 

100 150 200 
25•.-~A~-~OR;:..:B;...~~....-~--.25 

'(SEE NOTE) 

11 

100 150 200 
SPAN LENGTH (FEET) 
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SECTION 462-070-015 

TABLE K 
DROP WIRE MAINTENANCE CLEARANCES FOR 

MEDIUM LOADING AREAS -
WIRES WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY lHE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WllH lHE JOB CONDITION, 

IF lHE DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WllHIN 50 FT) lHE 
REFERENCE LETTER WOULD BE C. 

LOCATE lHE VERTICAL LINE OF lHE DROP 
WI RE SPAN LENGlH, 

IF lHE DROP WIRE SPAN OVER lHE PUBLIC 
ROAD IS 200 FT, IDENTIFY lHE VERTICAL 
LI NE OF lHE 200 FT SPAN LENG lH. 

lHE REQUIRED CLEARANCE HEIGHT IS lHE POINT 
™ERE LINE C AND LINE 200 INTERSECT. 

REFER HORIZONTALLY TO THE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED. 

DROP WIRE CROSSING ABOVE 

RAILROAD TRACKS 
GENERALLY 
SPEC I Al CASE (FIG, 2) 

PUBLIC ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG, 4]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WI THIN 50 FT 
OF FAR EDGE [FIG. 4 ]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG, 4 ]) 

FLAT ROOF BUILDING 

PEAK ROOF BU I LO I NG OR BILLBOARD 

NEON SIGN 

DROP WIRE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
Ml NOR OVERHANG (Fl G. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG. 6) 
NOT BACK OF OBSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

* THE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE OF THE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT THE CENTER OF lHE ROAD. SEE FIG, ~. 

NOTE: 

REF 

A 
B 

c 

0 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

MUST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 125 FT, 
NOT RECOMMENDED FOR SPAN LENGTHS OVER 250 FT. 
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'SPAN LENGTH (FEET) 

200 250 jOO 
~ .... -_A_..._ __ ...,,___ ...... -~~ 

'(SEE NOTE) 

25 __ ....L ____ l----+---125 

'(SEE NOTE) 

24,__....., __ ,_ ___ _,24 
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TABLE L 
DROP WIRE MAINTENANCE CLEARANCES FOR 

HEAVY LOADING AREA -

DETERMINING CLEARANCE REQUIRED 
IDENTIFY THE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WITH THE JOB CONDITION. 

IF THE DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WITHIN 50 FT) lltE 
REFERENCE LETTER WOULD BE C. 

LOCATE THE VERTICAL LINE OF ntE DROP 
WIRE SPAN LENGTH. 

IF THE DROP WIRE SPAN OVER THE PUBLIC 
ROAD IS 200 FT, IDENTIFY ntE VERTICAL 
LINE OF ntE 200 FT SPAN LENGnt. 

• ntE REQUIRED CLEARANCE HEIGHT IS ntE POINT 
~ERE LINE C AND LINE 200 INTERSECT. 

REFER HORIZONTALLY TO ntE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED. 

DROP WIRE CROSSING ABOVE 

RA I LROAO TRACKS 
GENERALLY 
SPEC I Al CASE (FIG. 2) 

PUBLIC ROADS 
GENERALLY * 
POLE AT ROADS EDGE (WI TH IN 50 FT 
OF FAR EDGE [FIG. 4 ]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WITHIN 50 FT 
OF FAR EDGE [FIG. 4]) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WI TH IN 50 FT 
OF FAR EDGE [FIG. 4]) 

FLAT ROOF BUILDING 

PEAK ROOF BUILDING OR BILLBOARD 

NEON SIGN 

DROP WI RE RUNNING ALONG 

PUBLIC ROAD 
MAJOR OVERHANG (FIG. 5) 
MI NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG. 6) 
NOT BACK OF OBSTRUCTION (FIG. 7) 

PUBLIC ALLEY 

* ntE CLEARANCE OVER RESIDENTIAL STREETS 
MAY BE REDUCED 2 FEET AT THE EDGE Of ntE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT THE CENTER OF ntE ROAD. SEE FIG. 3. 

NOTE: 

WIRES WITH NORMAL SAG 

REF 

A 
B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

l 

M 
N 

0 
p 

Q 

in 
0 
;!: 

I 

.... ... 
~ 
!i! 
~ ... 
~ 
!:§ 
<..> 

155 2, SECTION 462-070-015 

SPAN LENGlH (FEET) 

200 2!1() 

25~11W--...,---y--.--.,25 
~SEE NOlE) 

150 

2'1--+--1--+---12' 

221--+--1--+---122 

20 

19 

18 

17 

16 

15 

5 

K MUST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 100 FT. 4 
NOT RECOMMENDED FOR SPAN LENGTHS OVER 175 FT. 

·2 u 
150 200 250 

SPAN LENGnt (FEET) 
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TABLEM 
DROP WIRE MAINTENANCE CLEARANCES FOR 

HEAVY LOADING AREA -
WIRES WITH MINIMUM SAG 

DETERMINING CLEARANCE REQUIRED 
IDENTIFY lHE REFERENCE LETTER (A, B, C, ETC) 
ASSOCIATED WI 1H lHE JOB CONJI TION, 

IF lHE DROP WIRE CROSSES ABOVE A PUBLIC 
ROAD (POLE NOT WI llll N 50 FT) lHE 
REFERENCE LETTER WOULD BE C. 

LOCATE lHE VERTICAL LINE OF lHE DROP 
WI RE SPAN LENGlH. 

If lHE DROP WIRE SPAN OVER lHE PUBLIC 
ROAD IS 200 FT, IDENTIFY TliE VERTICAL 
LINE OF TliE 200 FT SPAN LENGlH. 

lHE. REQUIRED CLEARANCE HEIGHT IS TliE POINT 
WHERE LINE C AND LINE 200 INTERSECT. 

REFER HORIZONTALLY TO TliE CLEARANCE 
(FEET-INCHES) HEIGHT REQUIRED, 

DROP WIRE CROSSING ABOVE 

RA I LROAD TRACKS 
GENERALLY 
SPEC I AL CASE (FIG. 2) 

PUBL I C ROAOS 
GENERALLY* 
POLE AT ROADS EDGE (WlllilN 50 FT 
OF FAR EDGE [FIG. 4]) * 

PUBLIC ALLEYS 
GENERALLY 
POLE AT ROADS EDGE (WllHIN 50 FT 
OF FAR EDGE [FIG. 4)) 

RESIDENTIAL DRIVEWAYS 
GENERALLY 
POLE AT ROADS EDGE (WlllilN 50 FT 
OF FAR EDGE [FIG. 4 ]) 

FLAT ROOF BUILDING 

PEAK ROOF BU I LO I NG OR BI LLBOARD 

NEON SIGN 

DROP WI RE RUNNING ALONG 

PU8LI C ROAD 
MAJOR OVERHANG (FIG, 5) 
Ml NOR OVERHANG (FIG. 5) 

URBAN 
RURAL (LIGHT TRAFFIC) 

NO OVERHANG 
BACK OF OBSTRUCTION (FIG, 6) 
NOT BACK OF OBSTRUCTION (FIG. 7) 

P\J8LI C ALLEY 

* TliE CLEARANCE OVER RESIDENTIAL STREETS 
~AV BE REDUCED 2 FEET AT lHE EDGE OF TliE 
ROAD IF REQUIRED CLEARANCE IS OBTAINED 
AT TliE CENTER OF TliE ROAD. SEE FIG, 3, 

NOTE: 

REF 

A 
B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 
N 

0 
p 

Q 

llJST BE SUPPORTED ON 6M STRAND FOR SPANS OVER 100 FT, 
NOT RECOMMENDED FOR SPAN LENGT!iS OVER 150 FT. 
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SPLICING DROP AND BLOCK WIRING 

CONTENTS PAGE 
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4. SPLICING BLOCK WIRE TO BLOCK WIRE 4 

5. SPLICING BLOCK WIRE TO DROP WIRE 5 

l. GENERAL 

1.01 This section covers methods for splicing drop 
and block wires, using single tube brass 

sleeves pressed on with a sleeve presser. 

1.02 This section is reissued to include information 
on F drop wire and to include splicing 

information using AMP@ drop wire splice. 

1.03 Observe the following general rules when 
splicing insulated drop and block wires. 

• Exercise care to avoid nicking the conductors 
when removing the insulation. 

• Thoroughly clean the skinned conductor ends 
before inserting into the brass sleeves. 

• Splice tracer conductor to tracer conductor 
and plain conductor to plain conductor. 

• When a splice is to be placed in a wire 
span, exercise care in splicing so as to 
equalize the tension in the conductors as 
near as possible. 

• Thoroughly tape all splices. 

1.04 For convenience in describing splicing 
procedures covered in these instructions, 

the wires to be spliced shall be referred to as pair 
No. 1 and pair No. 2. 

@ Amp Telecom Division, Harrisburg, Pa. 

2. DESCRIPTION OF SINGLE TUBE BRASS SLEEVES 

2.01 S brass sleeves: These sleeves are single 
brass tubes having bore diameters the same 

size throughout their length. The centers of the 
sleeves are indented to ensure insertions of the 
proper lengths of conductor ends. A color band 
marking 1/8 inch in width is applied around the 
sleeve to identify the size. 

2.02 Combination S brass sleeves: These sleeves 
are similarly constructed from single brass 

tubes. There are two different bore diameters in 
these sleeves, each extending through half the 
sleeve length. Two color band markings 118 inch 
in width are used to distinguish these sleeves. 

2.03 The available sleeve sizes, associated color 
band markings, and type of wire fw· which 

they are intended in drop and block wiring are 
indicated in Table A. 

TABLE A 

TYPE OF 
SLEEVE 

S Brass 

Combination 
S Brass 

TYPES OF S BRASS SLEEVES 

LENGTH 
SIZE COLOR BAND 

(INCHES) 

032-025 None 1 

045- 040 Black 1-7/8 

045 - 040 x 032 Black-Gray •l 

045 - 040 x 064 Blue-Black 1-7/8 

© American Telephone and Telegraph Company, 1975 

Printed in U.S.A. 

TYPE OF 
WIRE 

Block 

Drop 

Drop to Block 

Drop to Bridle or 
C Rural Wire 

Page l 
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3. SPLICING DROP WIRE TO DROP WIRE 

3.01 • Splice F drop wire using S brass sleeves 
as follows: 

Note: C drop wire may be spliced in a 
similar manner. 

(1) Slide drop wire pair No. 1 halfway into jaws 
of diagonal pliers and cut insulation web as 

shown in Fig. l. 

PAIR NO. I 

I 
SLIT WEB I 

~APPROXIMATELY--+-

2-1/2 IN . 

I 
045-040 S BRASS SLEEVE 

Fig. 1-Slitting Insulating Web 

(2) Nick insulation circumferentially 15116-inch 
from end (Fig. 2). Do not nick conductors. 

Fig. 2-Nicking Insulation 

(3) Crush the 15/16-inch length of insulation 
between the handles of diagonal pliers 

(Fig. 3). 

Fig. 3-Crushing Insulation 

(4) Remove insulation, clean conductors with 
diagonal pliers , and install brass sleeves 

(Fig. 4). 

INSULATION FROM 

CONDUCTORS WITH 
DIAGONAL PLIERS 
PULL AWAY FROM 
THE BODY 

COLOR 
BAND STOP 

045-040 
S BRASS 
SLEEVE \ 

SLIP BRASS 
SLEEVE ON 
CLEANED 
CONDUCTOR 
UP TO STOP 

REMOVE 
CRUSHED 
INSULATION 

Fig . 4-Remaving Insulation and Installing Brass 
Sleeve (Drop Wire ) 

(ii) Treat conductors of pair No. 2 as described 
for pai r No. 1 in Steps (1) through (3). 

(6) Remove insulation from pair No . 2 and 
matching tracer conductors, insert conductors 



of pair No. 2 into sleeves of pair No. 1. Crimp 
lightl y with sleeve presse r to hold in place 
(Fig. 5). 

MATCH RI OGE TRACERS 

Fig. 5-lnstalling Pair Na. 2 

PAIR 
N0 . 2 

(7) Crimp each sleeve six t imes (approximately 
1/ 16 inch intervals) and apply DR tape as 

shown in Fig. 6. 

Note: Where drop wire splice will fall in a 
drop wire span, the spliced conductors should 
be of equal length to equal ize tension between 
the conductors. Pull and straighten the spliced 
conductors. If one conductor is shorter than 
the other, lengthen the shorter one by pressing 
one or more of the unpressed portions of the 
sleeve until equalization is obtained. 

ISS 5, SECTION 462-200-200 

Fig. 6-Applying DR Tape After Crimping Sleeves 

(8) Wrap enti re sp lice with vinyl tape starting 
at the center of the sp lice, wrapping to one 

en d (Fig. 7). Reve rse direction, wrap to the 
other end; r eve rse direction aga in and e nd 
wrapping at the center.t 

EXTEND VINYL TAPE 
3 / 4 IN . BEYOND EACH END 
OF SPLICE OPENING 

~-i 
~~'CiQ~· 

I 
TWO HALF-LAPPED 
LAYERS OF VINYL TAPE 

: 

Fig. 7-Completed Splice ( Drop to Drop ) 

D- -- .., 
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3.02 • Splice F drop wire using AMP~ drop wire 
splice as shown in Fig. 8 .• 

W 'RE 

CL AMP BOLT 
{TIGHTE N WITH 

DISPOSABLE TOOL) 
PACKAGED WITH 

SPL!CE " 

<;[ALA/', T M TER WIRES 
'BCTH 1:.N051 AR E ~ SERTEDl 

F DROP 
RUBBER WIR E 

GAS ~E T \ 
RIDGE 

ft 
CUT INSLJL A- ON 
WE.8 1-! NCH 
\NOTf !\ 

~mrrs 

r.AGf: M.'.l.RI\;., ' · H APl°lRT, AOE F()Ur->C N 51r;f "'IF SP•, ICE 

HOUS1NG "-11\Hl\ EO q1B 

Rf M VI:. APPQ'')( !.tr. N OF OL.ll~ J!l.CKEI ON C ')R(;P N IRE 

( I ) DROP WIRE PREPARATIO N 

N';fRI DROP W RE. N l~·l q1DGE '"Rt. 'E.HS 
flrRNfJ IC SIJE W.AR-.. fD ~18" PASS OVE R 

GR\::lP[R ANO SEALA \I T A"'O U"IOER SPACF'i 

L.NTll WIRE EFTTOMS 

(2 ) DROP WIRE INSER T ION 

REMOVE AND DISC AR D SP/\CER , sou ~ ~ll HOl/SI Nl1S roGE.HffR 
/\NO TIGHTF N WITH Pf\CKAGEO TOOL OR 7116 IN WRENCH 
100 \107 USE 216 TYPE roou UNT l RLIBBER G1\SKET 
PROTRiJCE5 1\PPRnx 1/l6·IN FRi"M B·lTM Sl~l:.S CF HGuSING 

(3) COMPLETED SPLICE 

Fig. 8-Splicing Drop Wire with Amp Drop Wire Splice 

Paae 4 

4. SPLICING BLOCK WIRE TO BLOCK WIRE 

4.01 • Splice block wire to block wire as follows: 

(1) Cut ends of block wire making sure conductors 
are even. Nick insulation 112 inch from 

end exercising care not to nick conductors. 
Remove insulation, clean conductors with diagonal 
pliers and install brass sleeves (Fig. 9). 

032-025 
S BRASS SLEEVE 

[\ 

SLIP BRASS 
SLEEVE ON 
CLEANED 
CONDUCTOR 
UP TO STOP 

REMOVE 
INSULATION 

Fig . 9-Removing Insulation and Installing Brass 
Sleeve (Block Wire) 

(2) Crimp sleeves as in 3.01 (7) and apply DR 
tape and vinyl tape as described in 3.01 (8) 

and Fig. 10 .• 

NOTES . 

HALF- LAPPED LAYER 
OF DR TAPE AROUND 
EACH CONDUCTOR 

/NOTE 2 

H PAIR N0. 2 

TWO HALF- LAPPED 
LAYERS OF VINYL TAPE 
OVER ENTIRE SPLICE 

I. EXTEND DR TAPE 3/4 - INCH BEYOND EACH END OF SLEEVE 

2 . EXTEND VINYL TAPE 314- IN CH BEYOND ENDS OF DR TAPE 

Fig. 10-DR Tape ond Vinyl Tope Applied 



5. SPLICING BLOCK WIRE TO DROP WIRE 

Caution: Splice block wire only to unexposed 
drop wire or to drop wire on the station 
side of a fuse/ess protector. 

5.01 Splice block wire to drop wire as follows: 

(1) Prepare the ends of drop wire (pair No. 1) 
and the ends of block wire (pair No. 2) as 

described in Parts 3 and 4. 

(2) Match tracer conductors and insert skinned 
ends of pairs 1 and 2 into the proper bores 

of 045-040 x 032 combination S brass sleeves. 
Crimp the sleeves slightly with diagonal pliers 
to restrain the conductors from slipping out. 

(3) Starting 1/16 inch from one end of a sleeve, 
press each sleeve four times with the sleeve 

presser. See Fig. 11. 

LARGE COLOR 
BORE BAND 

SMALL 
BORE 

F DROP WIRE) » :: 
I 

t._ 
:::ii 

PAIR NO. I 

045-040X032 
COMBINATION 
S BRASS SLEEVE 

BLOCK WIRE 

' -PAIR NO. 2 

Fig. 11-Sleeves Installed (Drop to Block) 

ISS 5, SECTION 462-200-200 

(4) Wrap each joint with a single half-lapped 
layer of 3/4.-inch DR tape. 

(5) Wrap the entire splice with two half-lapped 
layers of D or F vinyl tape. Start at the 

center of the splice, wrap to 3/4 inch beyond 
the end of the DR tape, then reverse the direction 
of wrap to 3/ 4 inch beyond the end of the 
opening, reverse direction again and end the 
wrapping at the center of the splice. See Fig. 12. 

HALF-LAPPED LAYER OF DR TAPE 
AROUND EACH CONDUCTOR WITH 
TWO HALF-LAPPED LAYERS OF 

"'"'" ' =~"~ "'"" ' 
NOTE 2y '\NOTE I NOTE I NOTE 3 

NOTE: 
I. EXTEND ONE HALF-LAPPED LAYER OF DR TAPE 3/4 IN. 

BEYOND ENDS OF SLEEVES. 

2. EXTEND VINYL TAPE 3/4 IN. BEYOND END OF OPENING. 

3. EXTEND VINYL TAPE 3/4 IN. BEYOND END OF DR TAPE. 

Fig. 12-Completed Splice (Drap to Block) 

Page 5 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-4CI0-200 
Issue 4, May 1974 

DROP AND BLOCK WIRING 

STRINGING SAGS FOR DROP WIRE 

1. GENERAL 

1.01 This section covers the normal and minimum 
sags for C and F drop wire. 

1.02 This section is reissued to include reference 
to F drop wire which replaces C drop wire. 

1.03 Table A gives normal stringing sags to whic~ 
C or F drop wire should be strung .. Workman 

on poles can obtain these sags with normal hand 
pulling. However, if normal stringing sags will not 
provide adequate ground clearances, use minimum 
stringing sags. 

1.04 Table B indicates the minimum stringing 
sag to which C or F drop wire can be strung 

where ground clearances under the spans are 
controlling. These smaller sags result in higher 
stringing tensions in the wire and hence pulling 
tools are required to enable workmen to pull the 
wire up to tension. 

1.05 Both Tables A and B indicate the approximate 
final unloaded sags which C or F drop wire 

will develop after being subjected to wind and ice 
storms. To avoid the necessity of resagging drop 
wire after storms to comply with ground clearance 
requirements, allowance shall be made in selecting 
heights of attachments on poles and houses to care 
for sag increases from stringing to final conditions. 
Such sag ·increases between stringing sags and 
final sags are shown in Tables A and B. 

1.06 Sag increases shown in Tables A and B are 
the maximum amounts which develop at 

midspan only. These amounts decrease as you 
approach the supporting attachments of the drop 
wire span. Table C indicates the percentage of 
total sag at 5 percent intervals along the span. 

1.07 In span-clamp-to-house spans, string drop 
wire with a tension which will not pull the 

aerial cable out of line. If this is not practical 
then distribute the drop from a pole. 

TABLE A 

NORMAL STRINGING SAGS FOR C OR F DROP WIRE 
IN POLE· TO.POLE AND POLE·TO·HOUSE SPANS 

APPROX 
SAO FINAL 

INCREASE 
STRINGING UNLOADED 

FROM 
SPAN SAG 

STRINGING 
LENGTH FOLLOWING 

TO FINAL 
SAG 

APPROX STORM 
CONDITION 

TENSION LOADING 

FT FT IN LB FT IN FT IN 

HEAVY LOADING AREA 

50 
(or less) 0 6 30 0 6 

75 1 0 1 0 
100 1 9 2 0 0 3 
125 2 10 3 4 0 6 
150 4 0 4 10 0 10 
175 5 6 6 7 1 1 
200 7 0 8 6 1 6 
225 9 0 10 10 1 10 
250 11 2 13 4 2 2 

MEDIUM AND LIGHT LOADING AREAS 

50 
(or less) 0 6 30 

75 1 0 
100 1 9 Same No 125 2 10 as In-150 4 0 Stringing 
175 5 6 Sags creases 

200 7 0 
225 9 0 
250 11 2 

Note: On spans over 250 feet- Use minimum 
stringing sags shown in Table B. 

2. NORMAL STRINGING SAGS FOR C OR F DROP 
WIRE 

2.01 String C or F drop wire to the sags indicated 
in Table A in all pole-to-pole and pole-to-house 

spans except in those cases where adequate ground 

© American Telephone and Telegraph Company, 1974 

Printed in U.S.A. Page 1 
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TABLE B 

MINIMUM STRINGING SAGS FOR C OR F DROP WIRE 
IN POLE-TO.POLE AND POLE-TO-HOUSE SPANS 

APPROX 
SAG 

STRINGING 
FINAL 

INCREASE 
SPAN UNLOADED 

FROM 
LENGTH SAG 

STRINGING 
FOLLOWING 

TO Fll\!AL APPROX STORM 
SAG 

TENSION LOADING 
CONDITION 

FT FT IN LB FT IN FT IN 

HEAVY LOADING AREA 

50 
or less) 0 3 50 0 5 0 2 

75 0 7 0 10 0 3 
100 1 0 1 5 0 5 
125 1 7 2 3 0 8 
150 2 3 3 7 1 4 
175 3 0 5 0 2 0 
200 4 0 7 0 3 0 
Over 

~00 ft-
~meas 
lrable A 

MEDIUM LOADING AREA 

50 
or less) 0 3 50 0 3 

75 0 7 0 7 
100 1 0 1 0 
125 1 7 1 7 
150 2 3 2 4 0 1 
175 3 0 3 2 0 2 
200 4 0 4 4 0 4 
225 5 0 5 5 0 5 
250 6 0 6 5 0 5 
275 7 6 8 0 0 6 
300 9 0 9 6 0 6 

LIGHT LOADING AREA 

50 
(or less) 0 3 50 

75 0 7 
100 1 0 
125 1 7 Same No 
150 2 3 as In-
175 3 0 String- creases 
200 4 0 ing Sags 
225 5 0 
250 6 0 
275 7 6 
300 9 0 

Page 2 

TABLE C 

AMOUNT OF SAG A.T 5. PERCENT tNTERVALS 
ALONG SPAN 

POINTS ALONG TOTAL 
%0FMAX.SAG LENGTH OF SPAN (%) 

5-95 19.5 
10-90 36.5 
15-85 51.0 
20-80 64.0 
25-75 75.0 
30-70 84.4 
35-65 91.3 
40-60 96.0 
45-55 98.9 
50-50 100.0 

clearances can only be provided with the use of 
the minimum stringing sags shown in Table B. 
Your supervisor will advise the storm loading to 
be assumed for the area concerned. 

2.02 Wire expands to become longer in hot weather 
and contracts to shorten in cold weather. 

The effect becomes more noticeable as span lengths 
increase. In order to compensate for this effect, 
when drop wire spans exceed 100 feet and the 
temperature is below 82°F, reduce the sags shown 
in Table A by 4 inches. 

3. SAGGING DROP WIRE TO NORMAL STRINGING 
SAGS 

3.01 The sag of drop wire in pole-to-house or 
pole-to-pole span is indicated in Fig. 1 and 2. 

LINE OF SIGHT 
THROUGH DROP 

ATTACHMENTS SAG WIRE 

L1t:=-~--~--~\~--~--~-~L~--~--~-~--~--~-~ 
t - -'\p~;ALLELING 
S LINE OF SIGHT 

Fig. 1-Drop Wire Attachments on Same Level 



.L 
f 
s 

LINE OF SIGHT 
THROUGH DROP 

ATTACHMENTS WIRE ___ \ _____ sr ___ ----==---=-
- - ';.RALLELING 

LINE OF SIGHT 

t+--------SPAN LENGTH-------.;i 

Fig. 2-Drop Wire Attachments on Different Levels 

3.02 Since the normal stringing sags given in 
Table A are used only in locations where 

ground clearance is readily obtained, it is satisfactory 
to estimate the amount of sag given to drop wire. 

4. MINIMUM STRINGING SAGS FOR C ORF DROP 
WIRE 

4.01 The minimum stringing sags to which C or 
F drop wire should be strung are indicated 

in Table B. These sags should be used where they 
provide the only means of obtaining required ground 
clearances under drop wire in spans. 

ISS 4, SECTION 462-400-200 

4.02 In order to compensate for the effects of 
temperature (mentioned in 2.02) .the sags 

shown in Table B shall be reduced by 5 inches 
when drop wire spans exceed 100 feet and the 
temperature is below 32°F. 

4.03 The minimum sags shown in Table B require 
a stringing tension of 50 pounds which is 

more than workmen on poles can readily pull with 
the normal means of placing drop wire. Therefore, 
when minimum sags are used the wire is tensioned 
with the aid of a drop wire puller. 

5. TENSIONING DROP WIRE TO MINIMUM STRINGING 
SAGS 

5.01 Tensioning of drop wire by means of the 
drop wire puller is accomplished as follows: 

(1) Suspend the drop wire puller on the drive 
hook by means of its hook. Pull up on the 

drop wire handtight and hold it over the drive 
hook with one hand. With the free hand reach 
out and place the wire grip on the drop wire 
at arm's length. This setup for tensioning drop 
wire is shown in Fig. 3. 

INSULATED WIRE GRIP 
DROP WIRE 

DROP WIRE PULLER 

STRAP SNUBBER 

PULLING STRAP 

WEDGE 

Fig. 3--Tensioning Drop Wire 

Page 3 
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(2) Pull on the drop wire with the drop wire 
puller until the sag corresponds to the 

stringing sag shown in Table B [reduced by 5 
inches where required (see 4.02)]. Snub the 
pulling strap with the strap snubber and note 
the ground clearance. For clearances, see Sections 
462-070-015, 462-070-016, 462-070-017. If the 
desired clearance with minimum sag is not 
accomplished, make adjustments by raising 
attachments at either or both ends of the drop 
wire span. 

(3) Place the drop wire clamp loosely on the 
slack drop wire section between the grip 

Page 4 
4 Pages 

and the pole. Take up the slack in the wire 
and hold while tightening the drop wire clamp 
on the drop wire with the tail wire locating about 
1/2 inch short of the drive hook. 

(4) Pull on the drop wire and attach the drop 
wire clamp to the drive hook. 

(5) Remove the wire puller by detaching the 
wire grip thereby transferring drop wire 

tension to the drop wire clamp. The drop wire 
puller may then be removed from the drive hook. 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 462-400-21)6 
Issue 2,· December 1975 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

DROP WIRE 

PLACING, REPLACING, AND LOWERING 

CONTENTS PAGE 

GENERAL 

PRECAUTIONS 2 

PLACING DROP WIRE OVER ROADWAY 3 

No Interference 3 

Tree Interference 4 

PLACING DROP WIRE OTHER THAN OVER 
ROADWAY 6 

Between Building and Pole or Strand 
6 

Between Two Buildings 8 

PLACING DROP WIRE OVER SECONDARY 
POWER SUPPLY 8 

PLACING DROP WIRE OVER TROLLEY WIRES 
(750 VOLTS OR LESS) 8 

REPLACING DROP WIRE 9 

Over Roadway, Secondary Wires, or 
Other Hazards (Not Trolley Wires) 9 

Taut Span 10 

Over Trolley Wires (750 Volts or Less) 
10 

CONTENTS PAGE 

Lowering Wire Span Between Buildings 
11 

LOWERING DROP WIRE SPAN 12 

Crossing Over Secondary Power Wires 
12 

Crossing Over Trolley Power Wires 12 

1. GENERAL 

1.01 This section is revised to incorporate into 
one practice the placement, replacement, or 

removal of a drop wire, under various conditions. 
This section contains information formerly found 
in Sections 460-300-125, 462-400-205, 462-800-311, 
and 462-800-312. 

1.02 In placing a drop wire, the following basic 
principals are to be followed: 

(a) Locate the drop wire reel and lay the wire 
without causing a hazard to pedestrians or 

motorists. 

(b) Raise the drop wire with a handline while 
standing at the ground level whenever the 

drop wire is to cross a roadway or other hazards. 

(c) Wear insulating gloves and other protective 
equipment whenever there is a possibility 

that the drop wire or handline may come in 
contact with power wires. 

8. LOWERING DROP WIRE 10 

HANDLINE METHOD 10 

Lowering Wire Span From a Pole or 
Strand • • • • • • • • • • • 10 

1.03 Avoid placing a drop wire over trolley wires 
(750 volts or less) or secondary power 

conductors if other means of installing the wire is 
practical. Under no conditions shall a drop wire 
be placed over primary supply conductors. 

NOTICE 
Not for use or disclosure outside the 

Bell System except under written agreement 
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SECTION 462-400-206 

1.04 All poles must be visually examined (some 
require testing, see Section 620-132-010) 

before climbing or placing a ladder against a pole 
or strand, as described in Section 620-131-010. 
Whenever it is necessary to place an extension 
ladder against a suspension strand, test the strand 
as described in Section 460-300-110. 

1.05 Drop wires shall be placed so that clearances 
specified in Section 462-070-015 are met. 

1.06 In placing or replacing a drop wire, except 
when crossing over a trolley wire, the basic 

concept of having the individual employee control 
the entire work operation has proved to be the 
safest manner to perform this task. 

1.07 On busy or high speed roadways where it 
is impossible to safely place a drop wire, 

obtain the assistance of another employee. In some 
cases, it may be necessary to seek the assistance 
of the local law enforcement agency to control the 
traffic. 

1.08 Whenever it is necessary to alert or divert 
oncoming traffic, or guard any part of the 

work area, place appropriate warning devices as 
described in Section 620-135-010. 

2. PRECAUTIONS 

2.01 Never place a drop wire over primary 
power conductors. 

2.02 Insulating gloves and other protective 
equipment shall be worn by employees when 

performing operations in which the handline or 
drop wire may come in contact with the power 
wires. 

2.03 The handiine used for raising a drop wire 
shall be free from metallic strands and 

preferably shall be dry. 

2.04 When necessary to carry the handline up a 
pole or ladder, secure one end of the handline 

to the B handline carrier (Fig. 1) attached to the 
body belt. The steel loop of the B handiine carrier 
is designed to release the handline if it is placed 
under tension, while climbing a pole or ladder. If 
a B handline carrier is not available, double the 
end of the handline back on itself and place the 
loop under the side or back of the body belt, so 
it will be readily released if placed under tension. 
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STEEL LOOP 

Fig. 1-B Handlin• Carrier 

2.05 Never release the drop wire attachment from 
a span while working inside the angle 

formed by the wire. 

2.06 A void working from a ladder placed against 
a building with the side rails crossing a wire 

run or in any other position where movement of 
the wire, due to loosening of the attachments, 
would cause an accident. 

2.07 When a drop wire is to be attached to a 
span clamp, place the base of the extension 

ladder on the field side of the suspension strand, 
not in the roadway. If there is no street or 
highway adjacent to the span clamp, place the 
ladder against the strand, opposite from the drop 
wire run to the building. 

2.08 In placing or replacing a drop wire, precautions 
must be taken to ensure that the drop wire 

or handline will not slide along or become disengaged 
from its support. Whenever there is such a 
possibility, place a temporary guide to enclose the 
drop wire by any one of the following methods: 

• At strand-attach an E span clamp. 

•At pole-attach a C bridal ring. 



• At building attachment-use a short piece 
of ground wire to form a guide loop as 
shown in Fig. 2. 

APPROX. I IN. LOOP 
FOR HANDLINE. 

SHORT LENGTH 
OF GROUND WIRE. 

3 HALF TWISTS 
TO SECURE 
GUIDE LOOP. 

ANGLE SCREW 

·APPROX. l IN. LOOP 
FOR HANOLINE. 

DROP WIRE HOOK 

APPROX. I JN. LOOP 
FOR HANDLINE. 

lir 
=~1 
~~ 

~L 

HOUSE BRACKET 

TEMPORARY "5" KNOB 
OR 2-1/2 IN. NO. 18 
GALV. WOOD SCREW 
AND 7/16 IN. X I IN. 

ROUND WASHER 

"s" KNOB 

Fig. 2-Temporary Guide Loop 

3. PLACING DROP WIRE OVER ROADWAY 

No Interference 

3.01 When a drop wire is to be placed over a 
roadway free of any interference, place the 

wire in the following manner: 

Caution: Before proceeding with the 
following operation, fasten the inner end 
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of the coil of drop wire securely to one of 
the rigid spokes of the drop wire reel. 

(a) Install the building attachment and secure 
the drop wire to this support. Complete 

building run in a standard manner. Keep drop 
wire reel near the building to avoid accidents 
or damage to wire (Fig. 3). 

(b) From the ground level, throw or place a 
handline over the strand, guard arm, drive 

hook, or cross arm so that both ends reach the 
ground, with no excess length in the portion of 
the handline towards the building. After the 
handline is in place, tie it to the base of the 
pole or lower rungs of the ladder to avoid 
interference with pedestrians or vehicles. If it 
is necessary to climb the pole or ladder to place 
the handline, install any drop wire support needed. 

(c) Roll the drop wire reel from the building 
to the edge of the roadway, paying out 

sufficient slack to ensure the wire rests flat on 
the ground. 

(d) When no traffic is approaching, roll the drop 
wire reel across the roadway to the previously 

placed handline, paying out the wire so it rests 
flat on the ground. 

Note: If a metal or hard rubber-tied vehicle 
passes over the wire, return the drop wire 
reel back to the building side of the roadway 
and pull the wire from the roadway. Inspect 
the wire for possible damage and replace or 
repair if necessary. 

(e) Release the handline from the base of the 
pole or ladder. Tie a bowline knot at the 

end of the handline toward the building and 
around the drop wire at the reel as shown in 
Fig. 4. Be careful not to raise the wire on the 
roadway when securing the rope. Take up any 
excess wire on the reel. 

(f) Set the brake of the drop wire reel so that 
when the wire is raised by the handline, 

there will be sufficient tension on the wire to 
enable it to be pulled up to the approximate 
required height in the span over the roadway. 

(g) After checking to make sure the drop wire 
reel is in a stable position and its brake is 

properly set, grasp the free end of the handline. 
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When no vehicles or pedestrians are approaching, 
raise the drop wire as shown in Fig. 5. If it 
is necessary to remove excess slack from the 
span as the wire is being raised, pull the wire 
at the reel end to obtain desired slack. Wind 
excess length of wire on reel. 

(h) After the drop wire has been raised to the 
approximate required height, secure the 

handline to the base of the pole (Fig. 6) or to 
the lower rungs of the ladder. 

(i) Climb the pole or ladder and attach drop 
wire to the pole or strand in a standard 

manner, without removing handline from the 
drop wire. When attaching drop wire to a span 
clamp, the ladder will force the strand out of 
line. Make necessary adjustments to ensure 
proper sag and clearance after the ladder is 
removed. 

(j) Remove handline from drop wire. Cut drop 
wire of sufficient length to reach terminating 

point. Complete connection in a standard manner. 

Tree Interference 

3.02 Placing drop wire through trees shall be 
avoided when practical. However, if trees 

cannot be avoided, proceed in the following manner: 

Caution: Before proceeding with the 
following operation, fasten the inner end 
of the drop wire securely to a rigid spoke 
of the drop wire reel. 

(a) When the tree is located on the same side 
of the roadway as the building: 

(1) Place the drop wire reel on the side 
toward the pole line. If the tree overhangs 

the road, the reel shall not be placed in the 
road unless it is properly guarded by means 
of a company truck or equivalent. 

(2) Place the handline in the desired location 
among branches of the tree. Attach the 

drop wire and pull into position among the 
branches. A wire raising tool may be used 
to facilitate this operation. 

Warning: The handline and drop wire 
shall not o.verhang the road unless properly 
guarded. If practical, park the company 
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)~ 
DROP WIRE REEL SHOULD REMAIN 
NEAR BUILDING WHILE INSTALLING 

BUILDING RUN 

DROP WIRE PAYING OFF 
FROM BOTTOM OF REEL 

Fig. 3-Drop Wire Attached to Building 

truck so it will shield the handline and 
drop wire. 

(3) Attach drop wire to building, as covered 
in 3.01. (a), making sure the wire rests 

flat on the ground between tree and building. 

(4) Complete wire run across roadway to pole 
or span clamp as covered in 3.01 (b) 

through (j). 

(b) Procedure where tree is located in the 
immediate vicinity of pole or span clamp: 

(1) Place handline over strand, guard arm, 
drive hook, or cross arm and among the 

tree branches as illustrated in Fig. 7, so that 
the drop wire may be raised into position. A 



Fig. 4-Bowline Knot Ploced Around Drop W ire 

wire raising tool may be used to facilitate 
this operation . After the handline is placed, 
tie it off to the pole or lower rungs of the 
ladder to avoid interference with pedestrians 
or vehicles. 

ISS 2, SECTION 462-400-206 

Fig. 5-Raising Drop Wire 
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Fig. 6-Drop Wire Raised to Approximate Height 

Poge 6 

Warning: The handline shall not overhang 
the street unless guarded. If practical, 
position the company truck so it will shield 
the handline. 

(2) Place the drop wire as covered in 3.01 
(a), (c), and (d) and raise the wire at the 

pole of strand end of the span as follows: 

(a) With the drop wire crossing the roadway 
and resting flat on the ground, remove 

sufficient wire from drop wire reel to reach 
the terminating point. 

(b) Tie the drop wire to the handline as 
shown in Fig. 7. The handline must 

be long enough so that both ends are 
accessible from the ground during the entire 
raising operation. 

Note: If the handline is to be placed over 
a support or attachment on which a square 
knot would snag, fasten the wire to t he 
handline as shown in Fig. 8. 

(c) When no vehicles or pedestrians a re 
approaching, raise the drop wire by 

pulling the end of the handline placed over 
the strand or pole attachment. If necessary, 
~he handline can be pulled in either direction 
to work the drop wire into position as 
shown in Fig. 9. 

(d) After the wire has been raised to the 
approximate height, tie the handline to 

the base of the pole or to the lower rungs 
of the ladder and complete the operation 
as outlined in 3.01 (i) and (i). 

4. PLACING DROP WIRE OTHER THAN OVER 
ROADWAY 

Between Building and Pole or Strand 

4.01 When placing a drop wire which does not 
cross a roadway, follow the methods outlined 

in 3.01 or 3.02 if these procedures are necessary 
to raise the wire safely. However, if no conflict 
or hazard is encountered , the procedure to raise 
the wire can be modified as described in 4.02. 



PORTION HANDLINE ON SAME SIDE OF 
STRAND AS BUILDING WITH A 

SUFFICIENT LENGTH COILED ON 
GROUND SO AS TO BE ACCESSIBLE 

DURING ENTIRE RAISING OPERATION. 

Fig. 7-Drop Wire Tied to Hondline 

3 WRAPS OF TAPE AROUND 
DROP WIRE ANO HANOLINE. 

DIRECTION OF PULL. -

SINGLE HALF-LAPPED LAYERS 
Of TAPE AROUND DROP W1RE 

AND HANDLINE TO END OF WIRE. 

Fig. 8-Alternote Tie to Prevent Snagging 
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RAISE DROP WIRE TO APPROXIMATE 
REQUIRED HEIGHT BY PULLING 
PORTION OF HANDLINE ON OPPOSITE 
SIDE OF STRAND FROM BUILDING. 

CONTROL THIS PORTION OF 
HANDLINE SO THAT DROP WIRE CAN 
BE PULLED BACK AND FORTH TO 
CLEAR TREE BRANCHES AND CAN BE 
PULLED TO GROUND IF NECESSARY. 

Fig. 9-Raising Drop Wire 

4.02 After the drop wire has been attached to 
the building and payed out with the drop 

wire reel to the pole or strand: 

(a) Tie a bowline knot around the drop wire at 
the reel with a handline. 

(b) Set the drop wire reel brake so there will 
be sufficient tension to pull the wire to the 

approximate required height in the span. 

(c) Loop the other end of the handline to the 
B handline carrier or under the body belt 

as described in 2.04. Climb the pole or ladder. 

(d) Place the handline over the strand, guard 
arm, drive hook, or cross arm and raise 

the drop wire to the approximate required height 
and secure the handline to the pole or strand. 
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(e) Attach the drop wire to the pole or strand 
in a standard manner, without removing 

the handline until the drop wire is secured. 

Between Two Buildings 

4.03 Place a drop wire between two buildings in 
the same manner as a building to pole run, 

providing as much sag as practical and still 
maintaining proper clearance. However, after 
attaching the drop wire to the first building: 

(a) Place a handline in the drop wire attachment 
at the second building. 

(b) Pay out the drop wire from the first building 
attachment so it rests flat on the ground. 

(c) Tie a bowline knot around the wire at the 
reel with a handline. 

(d) Set the drop wire reel brake. 

(e) From ground level, raise the drop to the 
desired height. 

(f) Tie the handline to a substantial and secure 
support near the base of the building. 

(g) Ascend the ladder to attach the drop wire 
clamp and complete the ,drop wire run. 

5. PLACING DROP WIRE OVER SECONDARY POWER 
SUPPLY 

5.01 When there is no alternative and a drop 
wire must be placed over secondary power 

wires, follow the same procedures outlined in other 
parts of this practice and: 

(a) Wear insulating gloves and other protective 
equipment. 

(b) Handle drop wire or handline, crossing over 
secondary conductors, with insulating gloves. 

Do not allow wire to contact other body parts. 

(c) Minimize the amount of time a drop wire 
or handline is exposed to a secondary power 

source by placing and raising the wire without 
delay. 

(d) Throw or place a dry handline over the 
secondary conductors, tie to drop wire and 

Page 8 

raise from the ground level at pole, strand, or 
the second building attachment. 

6. PLACING DROP WIRE OVER TROLLEY WIRES (750 
VOLTS OR LESS) 

6.01 When placing a drop wire over trolley wires, 
the following additional precautions are to 

be taken: 

• Two employees shall be used for this 
operation. 

• Both employees shall wear insulating gloves 
and other protective equipment. 

• A dry handline shall be placed in the span 
over the trolley power supply to pull the 
drop wire. 

• One employee shall control the reel end of 
the wire, while the other employee exerts 
a strain on the handline to pull the drop 
wire. 

e The drop wire should not be permitted to 
contact a trolley wire. 

•When necessary, obtain assistance of the 
local law enforcement agency on busy or 
high speed roadways. 

6.02 Proceed as follows: 

(a) If the span over the trolley wire is to extend 
from a building to a pole, install the building 

attachment. In a pole to pole span, fasten the 
attachment at the pole. 

(b) If there is any possibility that the drop wire 
or handline could become disengaged during 

a pulling operation, place a temporary guide as 
described in 2.08. 

(c) Ensure that the drop wire reel is in a stable 
position at the initial attachment: at the 

building, pole, or strand. 

Caution: Fasten the inner end of the 
drop wire coil to a rigid spoke of the drop 
wire reel. 

(d) Set the brake of the drop wire reel so that 
when the wire is pulled, there will be 



sufficient tension to prevent it from sagging into 
the trolley contact. 

(e) Using a dry handline of sufficient length to 
extend across the span and to the ground 

level on both sides of the roadway, secure one 
end of the handline to the base of the pole or 
ladder and pass the other end over the pole 
attachment or strand on the side toward the 
roadway. 

(f) When no vehicles or pedestrians are 
approaching, one employee is to throw the 

free end of the handline over the trolley wire, 
while the other employee, using a warning flag, 
is alert for any oncoming traffic. 

(g) If the drop wire is to extend to a pole or 
strand, throw or place the handline over 

the attachment and pull up the slack in the 
handline. 

(h) If the drop wire extends to a building 
attachment, place the handline over the drive 

hook or other support and pull up the slack in 
the handline. 

(i) With the handline in place, one employee 
maintains a strain on the handline while 

the other employee secures the drop wire to 
the handline as shown in Fig. 8. Any slack in 
the handline and drop wire is to be reeled onto 
a drop wire reel. 

(j) The drop wire can be safely pulled over 
the trolley wire, with one employee controlling 

the action of the drop wire reel and the other 
employee pulling the drop wire across the span 
with the handline. 

(k) The handline is to be lashed to the base of 
the pole or ladder after a sufficient length 

is obtained for terminating purposes. 

(I) The drop wire is to be secured to its 
attachment at the reel end of the drop wire 

and then at the terminating end, always maintaining 
sufficient tension on the wire to keep it clear 
of the trolley wire. 

(m) Verify that the drop wire clearance conforms 
to the requirements in Section 462-070-015. 
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(n) Place a wire guard at the point where the 
drop wire crosses the trolley wire. 

7. REPLACING DROP WIRE 

Over Roadway, Secondary Wires, or Other Hazards 
(Not Trolley Wires) 

7.01 When it is necessary to replace a defective 
drop wire, the same basic principals outlined 

in this practice on the placing of the wire must 
be followed. The existing drop wire can be used 
as a means to pull in the new drop wire. Proceed 
as follows when the existing drop wire has a normal 
sag: 

Note: See 7.02 if a taut span is encountered. 

(a) Locate the drop wire reel at the building, 
pole, or strand. 

(b) Firmly tape the new drop wire at the building 
attachment to the existing wire beyond the 

drop wire clamp. 

(c) Set the drop wire brake so that there will 
be sufficient tension to hold the span when 

the old drop wire is cut. 

(d) Ascend the pole or ladder and remove the 
old drop wire and clamp from its attachment 

and place the new wire in the drop wire hook 
or similar attachment. Verify that the brake 
on the drop wire reel exerts sufficient tension 
to prevent excess sagging. If the brake is not 
set properly, reattach the drop wire clamp and 
readjust the brake on the reel. After the drop 
wire reel is properly adjusted, cut the old drop 
wire at the point where the drop wire clamp is 
attached. 

Warning: Never release the drop wire 
attachment from a span while working 
inside the angle formed by the wire. 

(e) At the terminating end of the drop wire, 
secure a handline to the base of the pole 

or ladder. Ascend the pole or ladder and firmly 
secure the rope to the existing drop wire with 
tape at a point in the span beyond the drop wire 
clamp. 

(f) Release the drop wire clamp from its 
attachment and remove it from the existing 
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drop wire. Cut· the ~Id drop wire end near the 
rope. 

(g) Descend the pole or. ladder and pull in the 
replacement wire from the ground level. 

After allowing the required. amount of wire for 
terminating, tie off the handline at the. base of 
the pole or ladder. 

(h) Place and secure the necessary attachments 
at the reel end ·of the drop wire and then 

at the terminating end. 

Taut Span 

7.02 Special precautions shall be taken when a 
taut drop wire span is encountered. Employees 

are always expected to visually examine poles 
before climbing or working from a strand or pole 
supported equipment as covered in Section 620-131-010, 
but it •is more important when confronted with a 
taut span. A damaged or defected pole may be 
the cause of the taut wire. 

7.03. Before replacing or. lowering a taut span, 
release the tension in the span in the following 

manner: 

(a) Lash a handline to the base of the pole or 
to the lower rungs of the extension ladder. 

(b) Disconnect the drop wire from the terminal 
and .remove the free end from the rings on 

the pole. 

(c) Place a temporary drop wire clamp on the 
wire, about one foot out· in the span. Seat 

the clamp firmly on the wire. 

(d) Pass a loop of the handline through the tail 
of. the temporary drop wire clamp. · Apply 

enough. strain to. relieve the tension .on the 
original drop wire clamp and secure the handline. 

(e) Remove and relocate the original drop wire 
clamp to allow near normal sag on the drop 

wire. 

(f) Slowly release the strain on the handline 
and secure the drop wire clamp to its original 

attachment. 

,Paga 10 

(g) Remove the temporary drop wire clamp and 
proceed to replace or remove the drop wire 

as covered in other parts of this practice. 

Over Trallay Wires (750 Volts or Lass) 

7.04 When replacing a drop wire span over a 
trolley power supply, follow the procedures 

described in 7.01 and take additional precautions 
specified in Part 6, which includes: 

e Two employees shall be used for this 
operation. 

a Insulating gloves and protective equipment 
must be worn. 

a One employee shall control the reel end of 
the span and the other employee at the 
pulling end. 

e The drop wire is to be pulled in without 
contacting a trolley wire. 

8. LOWERING DROP WIRE 

Warning: The lowering of a taut drop 
wire span requires that special precautions 
be taken to ensure that the wire is lowered 
safely. The eJCcessive strain on a taut span 
must be released, as covered in 'l.03, before 
the drop wire is lowered. 

8.01 A wire span may be dropped from a pole 
providing conditions are such that: 

. (a) The drop wire does not cross over a roadway, 
a trolley wire, or a secondary power wire. 

(b) The drop wire will not interfere with 
pedestrians or cause property damage. 

(c) The drop wire will not be struck by passing 
vehicles. 

If ;my of these conditions are. present, the span 
shall be lowered by the handline method described 
in 8.02 and 8.03. 

HANDLINE METHOD 

Lowarln·g Wire Span From a Pola ar Strand 



8.02 Lower the drop wire from its attachment 
on a pole or strand in the following manner: 

(a) Lash a handline securely to the base of the 
pole or ladder rungs, allowing a sufficient 

length on the ground so that both ends will be 
accessible from the ground level until the wire 
has been lowered. 

(b) Throw or place the other end of the handline 
over the strand, guard arm, drive hook, or 

cross arm so that the end reaches the ground. 
If the drop wire passes through a tree in the 
immediate vicinity, place the handline so that it 
follows the route of the wire through the tree. 
A wire raising tool may be used to facilitate 
this operation. After the handline has been 
placed, tie it to the base of the pole or ladder 
to avoid interference from pedestrians or vehicles. 

Warning: The handlineshall not overhang 
the street unless it is properly guarded. 
If practical, park the company vehicle so 
it will shield the handline. 

(c) Disconnect the drop wire from the terminal 
and release the free end up to the drop wire 

clamp. 

(d) Place a temporary drop wire clamp on the 
wire to be lowered, about one foot out in 

the span. Seat the clamp firmly on the wire. 

(e) Tie a loop of the handline to the tail of the 
temporary drop wire clamp so that the lashed 

end of the handline is sufficiently taut to remove 
tension from the original drop wire clamp. 

(f) Remove the original drop wire clamp from 
the drop wire, thus leaving the wire suspended 

by the temporary drop wire clamp and the lashed 
end line. 

(g) Return to the ground level. Untie the 
handline from the base of the poles or ladder 

rungs, and, when no vehicles or pedestrians are 
approaching, lower the drop wire to the ground. 
The employee shall have control of both ends 
of the handline (Fig. 10) so that a pull can be 
exerted in either direction to work the drop wire 
among tree branches or to raise the wire quickly 
if necessary. 

ISS 2, SECTION 462-400-206 

Fig. 10-Lowering Drop Wire 

Lowering Wire Span Between Buildings 

8.03 The following method shall be used when it 
is necessary to lower a drop wire between 

buildings with a handline: 

(a) Select the end of the drop wire span at 
which the operation can be best performed. 

(b) Remove the drop wire from hardware 
attachments on the building up to the first 

attachment. Do not remove the drop wire clamp 
which supports the wire span. 

(c) Place the handline over the drive hook or 
similar attachment, so the end of the handline 

toward the span reaches the ground level. If 
there is a possibility that the handline could 
become accidentally disengaged during the 
lowering process, place a temporary guide to 
enclose the attachment as described in 2.08. 

(d) Place a temporary drop wire clamp on the 
wire to be lowered, about one foot out in 

the span. Seat the clamp firmly on the wire. 
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(e) Tie a loop to the handline securely to the 
tail of the temporary drop wire clamp. 

(f) Return to the ground. Pull the long end 
of the handline sufficiently taut to remove 

tension from the original drop wire clamp. Lash 
the handline firmly and secure support at the 
base of the building, thereby supporting the wire 
span by means of the temporary drop wire clamp 
and lashed hanriline. 

(g) Remove the original drop wire clamp from 
the building attachment. 

(h) Return to the ground level and lower the 
drop wire with the handline. 

LOWERING DROP WIRE SPAN 

Crossing Over Secondary Power Wires 

8.04 Whenever it is necessary to lower a drop 
wire span which crosses a secondary power 

supply, follow the procedures outlined in 8.02 or 
8.03 and: 

(a) Wear insulating gloves and other protective 
equipment. 

(b) If the drop wire span to be lowered includes 
the end which was connected to the terminal, 

cut off the exposed conductor ends. 

(c) After lowering the drop wire to the ground 
level and removing the temporary drop wire 

clamp, free the drop wire from the power contact 
without delay. 

(d) In the lowering process, the employee shall 
not contact the drop wire with any part of 

the body other than with the insulating gloves. 

(e) If there is a possibility that the drop wire 
or handline could become disengaged during 

the operation, place a temporary guide as described 
in 2.08. 

Crossing Over Trolley Power Wires 

8.05 When it is necessary to remove or lower a 
drop wire span crossing over a trolley wire, 

the following additional protection shall be taken: 

•Two employees shall be used for this 
operation. 
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• The span over the trolley power supply 
must be lowered independently of any 

, additional spans. 

• Both employees shall wear insulating gloves 
and other protective equipment. 

• A dry handline, of sufficient length to reach 
across the trolley span, is to be used for 
this operation. The end to which the long 
handline is attached depends upon job 
conditions, such as: 

SPAN OVER 
TROLLEY 

Terminal Pole to 
Pole or Strand 

Building to Terminal Pole 

Building to Building 

LOCATE LONG 
HAN OLINE 

Terminal End 

Terminal End 

Building End 

• The drop wire end to which the long handline 
is attached should be securely taped, instead 
of being secured to a temporary drop wire 
clamp. This will allow it to pass over or 
through any attachments. 

• The drop wire should not be permitted to 
contact the trolley wire. 

• Excessive strain on a taut drop wire span 
must first be released, as covered in 7.03, 
before any other operations are begun. 

• If there is a possibility that the drop wire 
or handline could become disengaged during 
the operation, place a temporary guide as 
described in 2.08. 

8.06 Proceed in the following manner to remove 
the drop wire from the trolley span: 

(a) Place the long handline over the strand, 
pole attachment, or building attachment. 

(b) Tape the free end of the handline to the 
drop wire at the drop wire clamp toward 

the span. 



(c) Secure the handline by tying it to the base 
of the pole or lower ladder rung. (In a 

building-to-building span, secure the handline to 
a stable support at ground level.) 

(d) Disconnect the drop wire from the terminal 
and its attachments (in a building-to-building 

span, cut the drop wire) and remove the drop 
wire clamp. The drop wire is now secured to 
the long handline. 

(e) At the other end of the span, secure another 
handline to the drop wire so the pulling 

operation can be performed from the ground 
level by: 

(1) Secure the handline to the base of the 
pole or lower rung of the extension ladder. 

(2) Place the handline over the strand or 
pole attachment. 

155 2, SECTION 462-400-206 

(3) Tape the handline to the drop wire at 
the clamp end toward the span. 

(4) Remove the drop wire clamp (the entire 
span is now secured by both handlines). 

Note: If the trolley span is attached to a 
building, the additional handline would not be 
used for the pulling operation. 

(f) With both employees at the ground level, 
the drop wire and handline can be pulled 

across the span. An even steady strain should 
be applied to keep the drop wire free of the 
trolley contact. 

(g) The long handline, pulled across the span, 
is to be secured and can be used to pull in 

the same or new drop wire. 

Page 13 
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BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

SOOJ/K TELEPHONE SETS 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

I 
I 

I (S) 

G 

(BK) lilll 
(S) I~~ 
(S-R) ~~ 

••-(_R_) ---r .. '".i''.l .. ti ...... ,:.'·· _O_N __ ::-:-<>l'"i---~ : ::::· 
1i111 I 

(S-BK) 

(S-R) 

NOTES: 

I. FOR MANUAL SERVICE,MOVE (S-BR) LEAD FROM f TO RR TERMINAL. 
2. SET WIRED FOR RING PARTY.REFER TO TABLE A FOR CLASSES Of 

SERVI CE NOT SHOWN. 

3. LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (3) ab BREAKS 
(2) de MAKES (4) gf BREAKS 

OP DIAL PULSE CONTACT 

QN DIAL OFF-NORMAL CONTACT 

Fig. 1-tSOOJ/K (MD) Telephone Set, Connection•• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

SECTION 502-521-403 
Issue 2, February 1971 

AT&TCo Standard 

TERM. 
BLOCK I:::.:~ 

~· ·. 

(W) 

(R) 

(W) 

Page 1 



SECTION 502-521-41>3 

Page 2 
2 Pages 

TABLE A 

LINE AND RINGER CONNECTIONS 

INDI· TIP TIP PARTY 
WIRE VI DUAL RING PARTY IDENT GRD 
OR COLOR OR PARTY NO 

LEAD BRIDGED IDENT 
la.ll 265011 GROUND 

R K K K K M 
Ringer BK G G G G R 
Leads s E E E M K 

S-R E E E R G 

Line Switch s L2-A L2-A L2-A A A 

Mtg Cord 
R L2 L2 L2 L2 L2 
G Ll Ll Ll Ll Ll 

in Set y G G G G G 

Mtg Cord R R R G G G 
at Conn G G G R R R 

Block y G y y y y 

Line Wire lRing R R R R R R 
at Conn Tip G G G G G G 

Block GRD y y y y y y 

Notes: 
1. To silence ringer for all classes of service except tip party ground identification, 

connect Y mounting cord to same terminal as R mounting cord lead at connecting 
block. 

2. To silence ringer permanently when connected for: 
• 100011 GRD - remove (R) from K of network and insulate and store. 
• 265011 GRD - remove ( S) from K of network and insulate and store. 

Spade tips or skinned wires should 
come in contact only with terminal to 
which connection is made. Electrical 
contact with metal tab of the network 
housing may cause the exposed dial 
finger stop to become energized with 
ringing current or de line current. 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

501A/B TELEPHONE SETS 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

CONN 
BLOCK 

G ili~~i 
03BN 
MTG CORD 

(G) 

(R) 

426A 
TUBE 

(RJ !I 

(Y) 

NOTES: 

C4A 
RINGER 

11~11 DP (BL) I ""·~, 
(S-R) J~{ 

425A(MD) 
NETWORK 

I. FOR MANUAL SERVICE,MOVE (S-BR) LEAD FROM F TO RR TERMINAL. 
2, TO SILENCE RINGER PERMANENTLY:CONNECT (Y) MOUNTING CORD 

LEAD TO SAME TERMINAL AS (R) MOUNT I NG CORD LEAD AT CONNECT I NG 
BLOCK, 

3. FOR NEGATIVE STATIONS IN OFFICES WITHOUT ANl,(R) LEAD FROM 
426A TUBE MAY BE CONNECTED TOG IF RINGER OPERATION IS MARGINAL. 

4. WIRED FOR NEGATIVE RING PARTY FOR CLASSES or SERVICE NOT SHOWN, 
REFER TO TABLE A. 

5. ·311A EQUALIZER IS PART OF 425A NETWORK. 

6. LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (2) de MAKES (3) ab BREAKS (4) gf BREAKS 

DP DIAL PULSE CONTACT 

ON OFF-NORMAL CONTACT 

Fig. 1-tSOlA/B (MD) Telephone Set, Connections• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

SECTION 502-521-404 
l11ue 2, February 1971 

AT&TCo Standard 

HANDSET 

B 
(BK) 

Page 1 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

501A/B TELEPHONE SETS 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

CONN 
BLOCK 

G ili~~i 
03BN 
MTG CORD 

(G) 

(R) 

426A 
TUBE 

(RJ !I 

(Y) 

NOTES: 

C4A 
RINGER 

11~11 DP (BL) I ""·~, 
(S-R) J~{ 

425A(MD) 
NETWORK 

I. FOR MANUAL SERVICE,MOVE (S-BR) LEAD FROM F TO RR TERMINAL. 
2, TO SILENCE RINGER PERMANENTLY:CONNECT (Y) MOUNTING CORD 

LEAD TO SAME TERMINAL AS (R) MOUNT I NG CORD LEAD AT CONNECT I NG 
BLOCK, 

3. FOR NEGATIVE STATIONS IN OFFICES WITHOUT ANl,(R) LEAD FROM 
426A TUBE MAY BE CONNECTED TOG IF RINGER OPERATION IS MARGINAL. 

4. WIRED FOR NEGATIVE RING PARTY FOR CLASSES or SERVICE NOT SHOWN, 
REFER TO TABLE A. 

5. ·311A EQUALIZER IS PART OF 425A NETWORK. 

6. LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (2) de MAKES (3) ab BREAKS (4) gf BREAKS 

DP DIAL PULSE CONTACT 

ON OFF-NORMAL CONTACT 

Fig. 1-tSOlA/B (MD) Telephone Set, Connections• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

SECTION 502-521-404 
l11ue 2, February 1971 

AT&TCo Standard 

HANDSET 

B 
(BK) 

Page 1 



SECTION 502-521-404 

Page 2 
2 Pages 

TABLE A 

LINE, RINGER, AND TUBE CONNECTIONS 

NEGATIVE(-) 
RING PARTY* 

WIRE OR LEAD COLOR 
1-5 

RING 

R E 

Ringer Leads 
BK E 
s K 

S-R A 

Line Switch s A 

R Ll or G 
426A Tube BK G 

(3-Element) y E 

R L2 
Mtg Cord G Ll 

in Set y G 

R R 
Mtg Cord at G G 
Conn Block y y 

1 Ring R R 
Line Wire at Tip G G 
Conn Block GRD y y 

• For tip party stations reverse ( G) and ( R) mounting cord leads. 

Note: Factory-wired for negative tip or ring station. 

POSITIVE ( +) 
RING PARTY* 

3-7 

RING 

A 
K 
E 
E 

A 

A 
E 
G 

L2 
Ll 
G 

R 
G 
y 

R 
G 
y 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

SOlJ/K TELEPHONE SETS 

1.01 Reissued to add nontechnical changes to 
1. 

L RING I, 
(R) 

(Y) 

NOTES: 

C4A 
RINGER 

(S-R) 

/@ 9C, 7C (MD) nn 
'{;! OR 70 tMO) 

425A 
NETWORK 

1!l~1~i 0 t AL 

(G)OR(BL) I 
t@ I .. ,....! 

(NOTE 3) I 

LI 

RR 

L2 

(BK) ~1 
(s) 

I 
• 

ON (II) 

(II) 

LINE 
SWITCH 

(5-BR) 

I) 

\t\'11 (S-11) 

(S-BK) 

(S-R) 

I. FOR MANUAL SERVICE,MOVE (S-BR) LEAD FROM F TO RR TERMINAL. 

2. TO SILENCE RINGER PERMANENTLY:CONNECT (Y) MOUNTING CORO 
LEAD TO SAME TERMINAL AS (R) MOUNTING CORO LEAD AT CONNECTING 
BLOCK. 

3. FOR NEGATIVE STATIONS IN OFFICES WITHOUT ANl,(R) LEAD FROM 
426A TUBE MAY BE CONNECTED TO G IF RINGER OPERATION IS MARGINAL. 

4. \/IRED FOR NEGATIVE RING PARTY FOR CLASSES or SERVICE NOT SHOWN, 
REFER TO TABLE A. 

5. LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (3) ab BREAKS 

(2) de MAKES (4) qi BREAKS 

DP- DIAL PULSE CONTACT 
ON- DIAL OFF-NORMAL CONTACT 

fig. 1-t501J/K (MD) Telephone Set, Connection•• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

SECTION 502-521-406 
l11ue 2, February 1971 

AT&TCa Standard 

(II) 

It~ (R) 

11~ (II) 
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SECTION 502-521-406 

Page 2 
2 Pages 

TABLE A 

LINE, RINGER, AND TUBE CONNECTIONS 

NEGATIVE (-) 
RING PARTY' 

WIRE OR LEAD COLOR 
1-5 

RING 

R E 

Ringer Leads 
BK E 
s K 

S-R A 

Line Switch s A 

R Ll or G 
426A Tube BK G 

(3-Element) y E 

R L2 
Mtg Cord G Ll 

in Set y G 

R R 
Mtg Cord at G G 
Conn Block y y 

Line Wire at I Ring R R 
Tip G G 

Conn Block GRD y y 

*For tip party stations reverse (G) and (R) mounting cord leads. 

Note: Factory-wired for negative tip or ring station. 

POSITIVE ( +) 
RING PARTY' 

3-7 

RING 

A 
K 
E 
E 

A 

A 
E 
G 

L2 
Ll 
G 

R 
G 
y 

R 
G 
y 



BELL SYSTEM PRACTICES 
Plant Series 

SERVICE 

15000 TELEPHONE SETS 

SECTION 502-522-401 
Issue 2, January 1971 

AT&TCo Standard 

1. GENERAL TABLE A 

1.01 Reissued to add nontechnical changes to Fig. 
1, 2, and Tables A, B. 

POLARITY GUARD CONNECTIONS 
(P-90D052 GUARD ASSEMBLY) 

REMOVE CONNECT 
FROM TO 

LEAD COLOR 

NET. NET. 
POLARITY 

GUARD 

Dial BK RR T 

Line Switch • c s 
Polarity G RR 
Guard w c 

• Depending on class of service per Table B, 

Note: For use when specified by local instructions for end-to-end 
signaling installations. 

TABLE B 

LINE AND RINGER CONNECTIONS 

INDIVID. 
RING 

LEAD COLOR OR 
BRIDGED 

PARTY 

Mtg Cord (R) R R 
at Conn (G) G G 

iBlock (Y) G y 

(R) L2 L2 
Ringer (BK) G G 
Leads (S) K K 

(S-R) A A 

(S) L2 L2 
Line Switch (W)[S-W] F F 

(BR)[S-BR] c c 

Note: To permanently silence ringer, insulate and store. 

1. For all classes of service except identifying ground - (BK) ringer lead. 

2. For 1000 ohm ground - (S-R) ringer lead. 

3. For 2650 ohm ground - (BK) ringer lead. 

( ) Current color code. 

[ ] MD color code. 

NO IDENT 
GROUND 

R 
G 
y 

Ll 
G 
K 
A 

L2 
F 
c 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

TIP PARTY 

IDENTIFYING GROUND 

1000(! 26501} 

G G 
R R 
y y 

K B 
G B 
B K 
B G 

A A 
c c 
F F 

Page 1 



SECTION 502-522-401 

LINE 
WIRE 

TIP (G) 

GRD (Y) 

Page 2 

G3~TYPE 

HANDSET 
4256 
NETWORK 

LI 

A 
--~~_,,.,_~~~~ ..... .-~~~~ .... ~~0 

LINE SWITCH 

(G) (S-G) 

(W) (S-W) 

Fig. 141500D Telephone Set, Connections With 25A3 (MD) Dial• 

Mt. _, 
25A3 

~i DIAL Ei. 
lffi ii 
till 

(G) 

:§1:~ 
. ' (BK) 

(R-G) 

(0-BK) 



LINE CONN DHN C4A 
WIRE ILK MOUNTING RINGER 

CORD 
TIP (G) ! 

"'U 

(S•R) 

(S) 

(BK) 

GllD (YI ·y 
,;... . 

"'U' 

RINB IRI ! 
"'U 

(RI 

NOTE: 
I. WIRED FOR RING PARTY, REFER TO TABLE A 

FOR ALL OTHER CLASSES OF SERVICE 

G3-TYPE 
HANDSET 

I~ (V) 
I.., 

(WI 

~0 
(Bii) 

·~ 
(R) 

IQ 

TERM. 
STRIP NETWORK 

,.,. LI ..., 
,.,. A ,.. r 

:K ~ -,., 
,.. G ,.. RR 

7 IQ 

,,..c 

10 

,..II 
""U 

LI NE SWITCH SEOUENCE: 
be- MAKE 
dt- MAKE 
ab- BREAK 
lg- BREAK 

,.. L2 

_;L .,., 

__,.,.a 
""</' 

,..GN 
'GI 

ISS 2, SECTION 502-522-401 

LINE 25W3 
SWITCH DIAL 

(G) 

(V) J: 
(G) 

(IKI 
~ 

(O·IKI 

(BR) 

(Y) l 
t (5) 

(11•81 

(Bii) 

(R) ~ 

(W•IL!,. 

(BU 

(RI 
~ 

(WI 

Fig. 2-t1500D Telephone Set, Connections With 25W3 (MD) Dia .. 

,.,. 3 
3 ,., .. 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 502-522-402 
Issue 3, August 1972 

SERVICE 

15548 TELEPHONE SETS 

1. GENERAL • Show (BL) lead removed from later model 
ringers 

1.01 Reissued to: 

• Change P-90D053 Guard Assembly to D-180190 
Guard Assembly 

LINE "11$ TERM. 
WIRE I STRIP 

TIP (G) ~ 

:~~: 
... 

10 

11 
J 

I I J ' RING (R) 

GRD (Y) 

k.:: 

NOTES: 

PIA 
RINGER 
(NOTE 3) 

(R) 

!i!ll: L(IGN)( SWI TCHe (W) t.r·[•l·"··.(.'.'.r •.. :.· mr ,. 

(BL) 

~* (0) 
(NOTE 2) 

t.M (BK) ,, 

4010D 
NETWORK 

• (R) 9-'--'-~-ll~~~~~~~'i!ii'--<Ql 

(Y) 
.--'("'S,_) -llii!--vlA 

0G 
c 

(W) 

W\ (R-G) 

(BL) 

(BK) <21 
(0-BK) 

I. WIRED FOR BRIDGED RINGING, REFER TO TABLE A 
FOR ALL OTHER CLASSES OF SERVI CE. 

LI NE SWITCH SEQUENCE: 
be- MAKE 

z. CURRENT PRODUCTION SETS DO NOT HAVE CONTACTS 
J-K AND ASSOCIATED (0) AND (BL) LEADS. 

* INSULATED AND STOll[D 
3. (BL) LEAD HAS BEEN REMOVED FROM LATE MODEL RINGERS. 

de- MAKE 
ab- BREAK 
I g- BREAK 

•Fig. 1-15548 (MD) Telephone Set, Connections With 25W3 (MD) Dial• 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. Page 1 



SlcTION 502-522-402 

TABLE A 

LINE AND RINGER CONNECTIONS 

INDIVID 
WllE OR LEAD 01 RING 

BRIDGED PARTY NO IDINT. 
GROUND 

G 1 1 2 
Line Wire R 2 2 1 

y s s s 
R K K K 

Ringer BK 1 s s 
Leads s • • • 

S-R • • • 
BL* • • • 

Line w Ft Ft c 
Switch BR c c Ft 

*Insulated and stored. 
tMay be terminal G in older sets equipped with 4010B networks. 
*(BL) lead has been removed from later model ringers. 

TIP PARTY 

IDENTIFYING GROUND 

10000 26500 

2 2 
1 1 
s s 
K K 
s s 
B • 
• B 
• • 
c c 
Ft Ft 

Notes: 1. (S) ringer lead may appear on terminal L2 in sets manufactured from 2 1964 to 8 1964. 

2. To silence ringer permanently: 

,.,. 2. 

(a) For all classes except tip party with identifying ground, remove, insulate, and store 
the (BK) ringer lead. 

(b) For tip party with 1000 or 2650 ohm identifying ground, remove, insulate, and store 
(R) ringer lead. 

UABLE U 

POLARITY GUARD CONNECTIONS 
{D-180190 GUARD ASSEMBLY) 

DISCONNECT CONNECT 
FROM TO 

LEAD COLOR 

NETWOIK NETWORK POLARITY 
GUARD 

Dial BK RR T 
Line Switch BR c s 

Polarity G RR 
Guard w, c 

Note: For use when specified by local instructions 
for end-to-end signaling installations. 



LI NE WIRE LI NE SWITCH 

TIP (G) 

RI NG (R) 

NOTES: 
I. (S) RINGER LEAD MAY APPEAR ON TERMINAL L2 IN 

SOME SETS. 

2. (BL) AND (0) LEADS MAY NOT EXIST ON SOME LINE 
SWITCHES. IN ADDITION, IN SOME SETS THEY MAY 
APPEAR ON LI OF THE NETWORK. 

(Wl 

(R) 

(BK) 

3. (W) LINE SWITCH AND (G) DIAL LEADS MAY APPEAR ON 
F IN SETS EQUIPPED WITH 4010B NETWORK. 

ISS 3, SECTION 502-522-402 

G3-TYPE 
HANDSET 

(W) 0 

(BK) 0 

11~~ 
~~i:~ 

I 
if~~ 

11~11 
t~):~ 

I~ 
~~J~: 
WH 
:~!:~rn 
;g;;~ 

25A3 
D IAL 

(G l 

(R·G ) • 

(W ) • 

(BK ) • 
(BL ) • 
(O-BK ) 

(R ) • 
4. WIRED FOR BRIDGED RINGING, REFER TO TABLE A 

FOR ALL OTHER CLASSES OF SERVICE. 
LINE SW ITCH SEQUENCE' 

b c- MAKE 
de- MAKE 
ab- BREAK 
fg- BREAK 

5. !BL) LEAD HAS BEEN REMOVED FROM LATER 
MODEL RINGERS. 

* INSULATED AND STORED . 

•. fig. 2-1554& (MD) Telephone Set, Connections With 25A3 (MD) Dial• 

Page 3 
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BELL SYSTEM PRACTICES 
Plant Series 

SERVICE 

511 A/B TELEPHONE SETS 

SECTION 502-531-403 
Issue 2, January 1971 

AT&TCo Standard 

s~: ~~H I o: ~~~~PE DIAL 

1--~~~~~--!5--~-{b~~~~~ 

G3-TYPE 
HANDSET 

NOTES• 
I. DASHED LINE INDICATES MANUAL SET 

CONNECTIONS. 
2. FOR EXCLUSION ON LINE 2,CONNECT (R-Y) AND 

(G-Y) EXCLUSION KEY LEADS TO TERMINALS 
3 AND 4,RESPECTIVELY. 

3. FOR RINGER CONNECTIONS,TERMINATE (w-s) OR 
[BR-BKJ AND (S-11) OR (BR-YJ MOIJNTING CORD 
LEADS TO LINE I OR 2 AT CONNECTING BLOCK. 

4. EARLY MODEL SETS ARE EQUIPPED WITH DIOF OR DIOH(MD) 
MOUNTING CORD AND CURRENT MO~EL WITH DIOP. 

(S) 

~. 

(S-R) . 

I. 
I 
-WI 

( } CURRENT COLOR CODE 

( J MD COLOR CODE 

DP- DIAL PULSE 

ON- OFF NORMAL 
LINE SWITCH SEQUENCE: 
be- MAKE ab- BREAK 
de- MAKE f g- BREAK 

Fig. 1451 lA/B (MD) Telephone Set, Connection .. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

DP 

ON 

(BK) 

(Wl 

(W) 

(R) 
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BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 502-531-404 
Issue 2, February 1971 

AT&TCa Standard 

SERVICE 

511 CID TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to Fig. 
1. 

LEAD 1r0 MTG CORD 
DESIG (NOTE 4) 

·; TERM 
STRIP 

LINE 
KEY 

. I 

(W-BL)[Gf 

!t (BL-W)[RI LIN[ I [_: __ --lff----.-O-'----l!l!H--. 

_h,_ (BK) 
~ 

J,._ (G) 

t (BK). 

5 
[G-Y) 

(R-0 )[BR-BKI .2. {W) --.., 

(0-R )[BR-Yf ~(BL) 
~ 

(Y) !~ [R-YI 

EXCN 425E 
KEY NETWORK 

(NOTE 2) 

''~'t2' 
(NOTE I).., 

~ 
~ 

1 
~ 
'</" 

1l (R) 

~ 
),._ (Y) 

··~: s"' it· 
~ 

jf (W-BR)[BKf 

lit! (BR-W)(Yf j-m (S-R) L2 (G) 

/t<wl 
'<-' 

GN),._ (W) 
'II (BL-R )[BR-RI 

~ --.., 
~Kl L (R) 

(BK) • 

R),._ (W) 

t 
J (R-BL)[BR-G) 

rJ. 
(W-G)[O-GI ___ ...,._ 

T: (G-W)[O-R) ~11 
: ·~ (G-R)(O-BL) j·( 

LINE 

I SWITCH 

(BL) 

(GOR BL)' i 

[S-Y) d 

.(S-BRfj: 

J_s-1!1 f .. 
[S-BKJ_:fg 

(Y) ~A~ 

LK (s-w)[O-BKI ~~-· 1.'.l (s) [ ! djj 
•l 0 .y ff& a!ll 

A OR AG (w-s)[o) 'l ~(Y-')--.0...[s_-w-'l~Jlii!&'--_________ !,i;(~I!-· ----i-l b i11··I 

[
Al OR sG :,1 (o-w)[w] '.i. i(w) '.' ~ I ~ c ~ 

~~~ s j; (~·-o)[BLI rn ~(BLl_ljPusHI; )t;i I 
l~ I ~J [S-GI .: 11:, 

NOTES: -x.r • ~ . K '.·Th·.····,··· I. DASHED LINE INDICATES MANUAL SET CONNECTIONS. l!ll Ii (S) f> 

2. FOR EXCLUSION ON LIN[ 2,CONNECT (Y) OR [R-Y) AND I ; (S-R) ~ 
(BK) OR [G-YI EXCLUSION KEY LEADS TO TERMINALS 1''"i ·· ~ .-------(J,.,/J 

3 AND 4 RESPECTIVELY. . ... •· ·( ~ 
3. FOR RINGER CONNECTIONS TERMINATE (BL-R) OR [BR-RI 

AND (R-BL) OR [BR-G) MOUNTING CORD LEADS TO LINE I 
OR 2 AT CONNECT I ON BLOCK. 

4. EARLY MODEL SETS ARE EQUIPPED WITH Dl6D (MD) 
MOUNTING CORD AND CURRENT MODEL WITH Dl6f 
MOUNTING CORD. 

( ) CURRENT COLOR CODE 
[ ) MD COLOR CODE 

OP - DIAL PULSE 
ON - OFF NORMAL 

LINE SWITCH SEQUENCE: 
be- MAKE 
de- MAK[ 
ob- BREAK 
lg - BREAK 

Fig. 1451 lC/D (MD) Telephone Set, Connection•• 

© American Telephone and Telegraph Company, 1971 

Printed in U.S.A. 

7-(MD) * 
OR 
9-TYPE · ,' 

t' 
j 

oPj- : 

j I··~ 
ON 

G3-TYPE 

HANDSET 

(BK) fl> 
-.,.; 

(W) 
f> 
'<.I 

(W) 
_£), 

(W) _;; 
~ 

Page 1 
1 Page 



llLL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

15028 TELEPHONE SETS 

TABLE A 

SECTION 502-532-401 
l11u• 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1, 2, and Table A. 

POLARITY GUARD CONNECTIONS 

(P0 90D052 GUARD ASSEMBLY) 

REMOVE 
CONNECT TO FROM 

LEAD COLOR 
NET. N!T. POLARITY 

GUARD 

Dial (BK) RR T 

Line (W) c Switch [S-BR] s 

Polarity (W) c 
Guard (G) RR 

Note: For use when specified by local instructions for 
end-to-end signaling installations. 

( ) Current color code. 

[ ] MD color code. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Paa• 1 



SECTION 502-532-401 

LE AD DESIG D6AA TERM.STRIP EXCN KEY LINE SWITCH 
NTG CORD 

ET OR Bl (BK) 

EXCL TO [ 
STA 

ER OR RI (Y) 

LINE 

[ 

TIP (G) 

RING .(R) 

A,Bl OR R (BL) 

Al,SG ORB M 

NOTES: 
I. TO SILENCE RINGER PERMANENTLY, 

REMOVE (BK ) R INGER LEAD fROM 
TERMINAL 2, INSULATE AND STORE. 

( ) CURRENT COLOR CODE 
( J MD COLOR CODE 

LINE SWITCH SEQUENCE: 
be-MAKE 
de-MAKE 
lg-BREAK 

E! (W) n 
"'CF + 
~ (Bl) 
-.u ' 

~ 
(G) 

2./(G) 

C4A 
RINGER 
(BK) 

.J.. (R) 

1' (R) 

~ • 
(S) 

(S•R) 

~ (BR) 
-.u l ~ (Y) 
-.u 

2. WIRED FGR BRIDGED RINGING. 

42SG G3•TYPE 
NETWORK OR HANDSET 
TERM. STRIP 

(BK) ';.! 
(G) :r 

~ 
""' 
JJ._ 
r (R) -"" 

-.u 

~ (R) 

I (II) -"" 

"' (BK) ~ 
L (W) 

~ 
~ 

!'.,. 
-..., 

~ .., 
"'-

(Y) r (BK) "' 
-.u 

).l2 

(G) 1' 
(W) ;,. 

-.u 

Y.. 
A 
"""' 

Fig. 1 ...... 15021 (MD) Telephone Set Connections, Equipped With 25W3 (MD) Dia .. 

Page2 

25W3 
DIAL 

(W) 

(R.) 

(W-BL) 

llR·!!l_ 

(G) 

(BK) 
~ 

(BL) 

(O•BK)• -
~ 



LEAD DESIG 

TO 
EXCL 
STA 

[ 

ET OR 81 

ER OR RI 

ISS 2, SECTION 502-532-401. 

TS pl EXCN KEY LINE SWITCH · .. 4250 G3-TYPE ff 25A! 
HANDSET ; DIAL NETWORK OR TS 

5t (W} 
VJ l 

J,!. (BL) r t 
(Y) fill 

(G) _j 

-.v 

(W) 
-0 

(W) 

(R) 

(R) -0 

I 
~ ~ 
I t I (BK)J.s-BK..l.J!,,. I (G) [ IRl ~-!!li: . (W) -0 

LI NE SW ITCH SEQUENCE: 
be-MAKE de-MAKE lg-BREAK 

I l CURRENT COLOR CODE 

( ] MD COLOR COOE 

Fig. ~15028 (MD) Telephone Set Connections, Equipped With 25A3 (MD) Dia .. 
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BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

151 OF TELEPHONE SETS 

TABLE A 

SECTION 502-532-402 
Issue 2, January 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1, 2, and Table A. 

POLARITY GUARD CONNECTIONS 
(P-90D052 GUARD ASSEMBLY) 

REMOVE FROM CONNECT TO 

LEAD COLOR POLARITY 
NET. NET. GUARD 

Dial (BK) RR T 

Line Switch (BR) [S-BR] c s 
I--

Polarity (G) RR 

Guard (W) c 

Note: For use when specified by local instructions for end-to-end 
signaling installations. 

( ) Current color code. 

[ ] MD color code. 

" American Telephone and Telegraph Company, 1971 

Printed in U.S.A. Page 1 



SECTION 502-532-402 

LIN!: 
2 

T 

R 

LEAD D6AA TERM. 631A C4A LINE 42SE DR G 
DESIG MTG STRIP KEY RINQER SWITCH NETWORK 

CORD (NOTE) 
(II) [S-11) 1... 

:{(G) 

-v.r 

(BK) );,._ (BK) [S-GJ YJ. ~ 
~ 

~ (G-R) )' ""' 
T (G) 3,,. (G) _:F 

l (ISK) (BK) [s-BK[ j! 

if (R) 

.,., 

~ [S-R) .~ 
(S) 

-....,. 
~ LINE 

I ~ (S-R) ),. 
'V 

JR) 
.., 

R (R) 11 (R) 

.... .., t (R-G) l2 

(Y) ~ (Y) _J-
(s) 71 .., 

I" (Y) [S-Y) (Bl) 5 (BL) 
-'"". -,., 

(wJPUSH 
b 

SIQ [ :t:(BR) [s-BRJ CKT (II) ~ _h._ 
-x.r 

-,....-

,Et 
'L 

IDJ... 
~ 

11,l 
~ 

NOTE: 
CONNECTIONS SHOWN ARE roR RINQING ON LINE 1. TO RINQ ON LINE 2, 
MOVE (R) AMO (BK) RINGER LEADS TO TERMINALS 3 AND 4. TO SILENCE 
RINQER,CDNNECT (II«) TO K TERMINAL. 

LINE SWITCH SEQUENCE: 
be - MAKE 
de- MAKE 
ab- BREAK 

( ) CURRENT COLOR CODE 
[ J MO COLOR CODE 

lg - BREAK 

G3-TYPE 
HANDSET 

(II) _,.,. 
-~ 

(BK)_,.,. 
-,., 

(II) _,.,. 
'<J 

(R) _n. ..., 

Fig. 1-t1510F (MD} Telephone Set Connedion1 With 25A3(MD) Diol, 2-Llne Pickup and Slgnallnfli 

Page 2 

25A3 
DIAL 

(G) .. 
(B~) 

(R-G) 

- ·-· ---

to-1111) 

CBL) 

_IWl 

(R) 



LINE 
2 

T 

R 

ISS 2, SECTION 502-532-402 

LEAD D6AA TERM. 631A 

m I LINE 425G 
DESIG MTG STRIP KEY RINGER . · SWITCH NETWORK 

CORD (NOTE) · 
~ (W) 

:{ (BK) ~ (BK) ' (G) J?: ill' 
~ :t. ·,; ::r 

t' T (G) 3.._ (G)_j-

t '. x (BK) 
. ,; 

~ 
~ y 

LINE 
(S) 

~ 

I (S-R) ],. 
"' (R) 

R (R) 11 (R) 
..... 'V t (R-G) 

(Y) 3 (Y)_f _rA (S) 
~ 

i [ 
(BL) _,;. (BL) (Y) 

SIG 
~ 

(w)}PUSH CKT (W) 6 (BR) _,.,. 
"" ~ 

'GI" 

. (R) (BK) 

f ; 

10 (W) 

(W-BL) 

IRl 

11,l_ (Rl 

"" 
NOTE: 

CONNECTIONS SHOWN ARE roR RINGING ON LINE I. TO RING ON L•NE 2,NOVE (R) AND (BK) 
RINGER LEADS TO TERMINALS 3 AND 4. TO SILENCE RINGER,CONNECT (BK) TO K TERMINAL. 
LI NE SWITCH SEQUENCE: 
be - MAKE 
de- MAKE 
ab- BREAK 
fa - BREAK 

~ 
~ 

R~ 
~ 

K 
.n. 
~ 

L2 

71 

5,,. 
~ 

R 

i 

G3-TVPE 25W3 
HANDSET DIAL 

(G) -
(BK) 

~ 

' 
(BK) -0 

(BL) 
~ 

(0-BK) 

(W) -
(W) 

-0 
(R-G) 

(W) 
-0 

IW-tlL) 

(R) _,.,. ..., 
(R) 

Fig. 241510F (MD) Telephone Set Connections With 25W3 (MD) Dial, 2-Line Pickup and Signaling• 
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BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

1511 D TELEPHONE SETS 

TABLE A 

SECTION 502-532-403 
Issue 2, February 1971 

AT&TCa Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

POLARITY GUARD CONNECTIONS 

(P-90D052 GUARD ASSEMBLY) 

REMOVE FROM CONNECT TO 

LEAD COLOR POLARITY 
NET. NET. 

GUARD 

Dial BK RR T 
G-W* c s 

Line w c s Switch S-BRt i 

Polarity G RR 
Guard w c 

Note: For use when specified by local instructions 
for end-to-end signaling installations. 

*Lead exists on 25Y3 dial only. 
tMD color code 25B3 dial only. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-532-403 

LINE I 

TO EXCL STA 

LEAD 
OESIG. 

I· 016F 

' MTG CORO 

TERM. 
STRIP 

;, (BK) 

I 
• (W·BL) _,;. _l~ 

LINE 

KEY 

} 

EXCN KEY 

(NOTE I) 

(G-BK) 

JU (BL-W) ~-. ""-.,.JJ...,s .. uCL------4111i--~ 
J !R-0) , • E3,. (W) 

II ! .. , --c.r ti 
_ill( (O-R) ~(BL) 

·ti ~ --c.r (Y) 

i.'~1 ' JLIIT. ' 

425G 
NETWORK 

LINE ! 
SWITCH 

!NOTE 3) 

25Y3 
DIAL 

: I'. . ~ 

[ 
T •!I (W-BR) ""'CT -=J- ~ (S-R) ~ (G) 

LI NE 2 ~R~===:•·'r.!~!!-;=~(.,B:R~-""w"-' '""")._ ----@'lfl;rfl-';.--{J,._~(''-'Y.._) __ ___._f ~ . J 
RI ·m_(G-W) --c.r ~ ---·K< ______ ,___ _______ __, (W) 

SPEAKERPHONE 
SYSTEM 

RINGER 
CKT 

(NOTE 2) 

Page 2 

IT 

IR 

Tl 

.. ' (R-G) I~ , fill ' c/ (0-BK) 

p ~ --c.r "''----l._ ____ __,(.::_G-_,,_W,_) ...., 

~· (G-R) I· ~ (V) .. 
::;: !i-.x:~ ~ } hl 

. ~ 1~~---4llli-----Ri-----ii!!;.----------;-....w.1-__,. 

~ 

IW-G) 

R _i!!K) 
"r/ 

(W·BL) ' 

(R-G) 

LK ( S-W) "" (Y'...')'---iiii'----liil-----1111\1.------llllii---'l'b 

[" "~' ~ 
> PUSH 

.. x: 

I I 
,s [

R·RI 

B-BI 

(BL-R) 

IR-BL) 

C4A 
RINGER 

(N~~ 2) 

(BK) I •jJ_..S~•l __ !---1~;..,: 

I (s-R) .mi.· .. · ,.., 

I . 

' NOTES: 

I. roR EXCLUSION ON LINE 2 
CONNECT (Y) ANO (BK) 
EXCLUSION KEY LEADS TO 
TERMINALS 3 ANO 4 RESPECTIVELY. 

2. SEPARATE RINGER LEADS PROVIDED 
rOR BRIDGED RINGING 
TERMINATE (BL-R) ANO (R-BL) 
MOUNTING CORD LEADS TO TIP 
AND RING OF LINE I OR 2 AT 
CONNECTING BLOCK. 

3. LINE SWITCH SEQUENCE, HANDSET 
REMOVED: 

be - MAKES 
de• MAKES 

ab - BREAKS 
fQ - BREAKS 

Fig. 1 ...... 1511D (MD) Telephone Set Connections, Equipped With 25Y3 (MD) Dial• 



ISS 2, SECTION 502-532-403 

I MTG CORD I TERM. LINE I EXCN KEY 11~·.~.; 425G ~ LINE · 1 25B3 I G3-TYPE 
\'W; (NOTE 3) • STR Ip KEY I (NOTE I) NETWORK SWITCH DI AL HANDSET 

rm J.. (BK> ill J LI (NOTE 4) 

LEAD 
OESIG. 

(: I (W-BL)CGJ I ; (G) t·r>--irlli·fil-. _,("'G-""'R'"'")----R~c;;;.-----;~----l~-'-::--'~-)-~ ~ 
LINE I [RT l!~~~~:~::KJI ~:~) CG-YJf ~ (R-G) 

I I ~ -. :!:,.. J.BLJ_ 
TO EXCL STA li_o-RlCBR-YJ ti.I ~(BL) ' pJ ) 

[R
T l(W-BRJCBKJ I ~:± ,t[R~.y~_1 ! ... ~!ijj,l---'-(: ___ R;...)_-M!!--Q~'-L...-l!'l1'---~ 

LINE 2 btliBR-W)CYJ 111: ~ (Y) ~wi '¥ "l/)'i ·1111 
~ - - ~ ~ '~.t .. = .. •.: .. ·.i .•. =.: ••• : 

RI _El(G-W)CO-RJ I - _I_ .&1: "" 

SPEAKERPHONE 
SYSTEM 

I~ 

Tl '"\.'-~-l!l!!~~-ll!!!;...-~~~iO!'-~~~-l!lf.--.,-~l!!!!-~,..--~-!lllllf---"'-'--VI 

BL Qi(W-5) COJ JJ ~ . j rs-G] 

C4A 
RINGER 

(NOTE 2) 
(R) 

(BK) 

,._ (S) 

(S-R) 

K 

-0 
A 

-0 

NOTES: 
I. FOR EXCLUSION ON LINE 2. CONNECT (Y) 

OR CR-YJ AND (BK) OR CG-YJ EXCLUSION 
KEY LEADS TO TERMINALS 3 AND 4 
RESPECTIVELY. 

2. SEPARATE RINGER LEADS PROVIDED. FOR 
BRIDGED RINGING TERMINATE (BL-R) OR 
CBR-RJ AND (R-BL) OR CBR-GJ MOUNTING 
CORD LEADS TO TIP AND RING OF LINE I 
OR 2 AT CONNECTING BLOCK. 

3. EARLY MODEL SETS ARE EQUIPPED WITH 
Dl6D (MD) MOUNTING CORD AND CURRENT 
MODEL WITH D16F MOUNTING CORD. 

.4. LINE SWITCH SEQUENCE, HANDSET REMOVED: 
be - MAKES ab- BREAKS 
de - MAKES fg - BREAKS 

( ) CURRENT COLOR CODE 
CJ MD COLOR CODE 

Fig. 2-t1511D (MD) Telephone Set Connections, Equipped With 2583 (MD) Dia141 
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BELL SYSTEM PRACTICES 
Plant Series 

1. GEWiRAL 

SERVICE 

1511F/H TELEPHONE SETS 

SECTION 502-532-408 
Issue 2, January 1971 

AT&TCo Standard 

• TABLE A. 

1.01 Reissued to add nontechnical changes and 
MD information to Fig. 1, 2, and Table A. 

POLARITY GUARD CONNECTIONS 

(P-90D052 GUARD ASSEMBLY) 

REMOVE FROM CONNECT TO 

LEAD COLOR POLARITY 
NET. 

GUARD 
NET. 

Dial 
BK RR T 

G-W* c s 
Line w c s 

Switch 

Polarity G RR 
Guard w c 

Note: For use when specified by local instructions 
for end-to-end signaling installations. 
*Lead exists on 25Y3 (MD) dial only. 

© American Telephone and Telegraph Company, 1971 

Printed in U.S.A. Page 1 



SECTION 502-532-408 

PLUG(I 
(NO 

CKT 2 

51 IH ONLY) 
TE I) 

T 

• 
I 

, I R 

I I 

I 

EXCN t 
4 " I A 

7 I 

I 
I T 

6 
I R 

''": ~ 

""~ 

1""1 
A 7 

I 
I T 
I 

9 I 

4~: R 

I A 
0 

I 
I 

·' I BZI ..... 
I 
I 
I 
I 
I RI 

3 

SPEAKER- 4 
PHONE 

·' I Tl • I LK 
CKT 25 

0 : AG 
I 

9 
IT 

IR 

s 
•""T 

GRD 

·~ 
.~LjOR BZ 
3 I 

SIGl CKT 

I 

I Al 
2 

MTG. 
CORD 

(V•BL) 

(BL•V) 

(V·O) 

(W•BL) 

(BL•W) 

w-oJ 

W•BR) 

BR·W) 

(H 

(W-5 

(G-V) 

(V-G) 

(S-V) 

(V-5) 

(V-BRI 

(BR-V) 

(Y-BR) 

(BR-Y) 

(R-G) 

(O-W) 

TERM STR) P 

~ 

~-: 
"'£' 

II 
~ 

-.u 

~ 

1 
,G 

-<€) 

.. ~ 
"<o 

;,; 
T 
!..I 
;<? 
-.q 

l 
-.,; 

';/ ..., 
12 

~ 
"'U 

o/ 
-.u 

4 
""lo<} 

... ~ 
"'£! 

14 
~ 

>Q 

13 

-0 
19 

-.0 

EXCN.KEY HIA 

(BR) a' 
RINGER 

(..;)" *~· 1eKT~~ 
(BL) (5-R) 

'(Y) 1-~' •' 
(0) (5) 

]-~: (5) 

(R) .,. 
LINE KEY 
(G) d 

y 
·;ir, 

(BK) 

(Y) 

~ (R) 
(BKj Q 

~. 
(5) ~~ LINE SWITCH 
(O•BK) 

(0) ~c :-£ 
(S,R) a 

(G) d~• 

(0) 

(5) 

(W·O) ~: i IBR 

(V) 

(BL) 

m 
PUSH. 

(W) I 

4256 25Y3 113-TY Pf: 

>ETWORt< DIAL HANDS ET 

~ 
"'O 

J.,. ,,, 

(G·BK~ (G) 

(BK) ~ .,,. 
GN0 

_W_ 
(BL). 

B ,.( (BK)..,,. 
~ 

(W)~ 

~ 
~ 

(R) (R·G) 
-..., 

(W-BLl 
(BK)L~ .....,. (W) _n. 

-..., 

(W) c,,.. (0111<) 

""- (G-W) 

,9,,. (R) -eJ 

~ (R) 
(Y) 

(0) 

_fil 

NOTES: 
I. 151 IF TELEPHONE SET IS IDEN 

VITH SPADE-TIPPED MOUNTING 
TI CAL EXCEPT EQU I Pl't:D 
CORD. 

2. CONNECTIONS SHOWN PROY1DE F OR RINGING 
ON LINE I .f'OR RINGING ON LI 
(BK) RINGER LEADS TO TERMIN 
IVELY. 

NE 2,CONNECT (R) AND 
AL5 5 AND 6 RESl't:CT• 

3, CONNECTIONS st«>WN PROW>E FllR EXCLUSION 
ON LI NE I • FOR EXCLUSION ON 
lY) AND (S) EXCLUSION KEY LE 
AND 7, RESPECT! VELY. 

4. TO SILENCE' RINCER PERMANENT 
LEAD f'ROM TERMINAL 2, INSULA 

LINE SWITCH SEQUENCE: 
be-MAKE ab-BREAK 
de-MAKE fg -BREAK 

LINE 2,CONNECT (BK), 
ADS TO TERMINALS 5,6, 

LY,RENOVE (Bk) RINCIER 
TE AND STORE. . 

Fig. 141511F/H {MD} Telephone Set Connections Equipped with 25Y3 {MD} Dia .. 

Page 2 



PLUG 115 
(NOT 

EXCN 2 
CKT I 

llH ONLY} 
E I) 

T 

I 
I R 

I 
I 

• ..._1 A 

'1 

~
6 

47 

I 
I T 

''1 ~6 
LIN~ I R 

27 

LIN~~ 
~o 

23 

SPEAKE 48 

~NE 25 

50 

SIG [
4 

CKT 

19 

' I • 
I 
I 
I T 

'I R 

I A 

I 

:Bz1 

i 
I 
I 
I 
I RI 

I 
Tl 

I 
LK 

I 
AG 

I IT 

I 
IR I 

I 
I 
I s 

I 

I GRD 

I 8L 
IOR BZ. 

I 
2 

Al 

_. .. ,, 
MTG 
CORO 

(V·BL) 

(BL·V) 

(v-o) 

(W·BL) 

(BL·W) 

Jll-Ql 

(W•BR) 

(BR•W) 

(G·R 

(W·S) 

(G-V) 

(V-G) 

(s-v) 

_l'L-Sl_ 

__(_v-BRl 

(BR·V) 

(Y·BR) 

(BR·Y) 

(R·G) 

(0-W) 

TERM EXCN KEY 
STRIP (BRl_ , 

_A (W) ]: :• 
~ 

_mi_j--c 
10 (BL) 
~ J-d' 

_llJ_ •' 

~ (0) ' 
~ 

_1ll _t :. 
~ 

1 LINE KEY 
(G) _-e 

LCBl\l '_~1 
i 
'"'<' 

(Y) .A. 

~ :..- (R) 

l;t :: ~) J>.. 
3~ (Qoo!ltl k 

-v;-
(0) ~ _n,_ 

~ 

(S·R) 

151 (G) 
~ 

Jt (0) 

'f8 .Jll -0-
--1.ll=l!.l_ 

2~ -1BB._ 
~ 

~ 
~ 

8 (V) 
.n.. 
~ 

14 

-0 
(BL) 

]~SH 13 (W) _n,_ 
~ 

~ 

ISS 2, SECTION 502-532-408 

2083 GO-HIA I 4250 

·~~·I :· 
(S) ; . K 

;m. .j 

DIAL 

~ ~ 

TYP£ 
ET HANDS 

(R) 

~: 

' (G-BK)A 
~ 

~ 
ii 
'f" 
! (BK) 
"( 

LINE SWITCH (R) lGN 

:-E 
~ 

(BK) )l_1 '' 
)!,,_ d • IW) 
f" 

" 
~ 

'· 

j-" l (Y} L2 

I c 
~. ·: 
.. ..: 

J_ . 
;w 

' 

(G) 

(BK) 

...!& 
(R)_,.,. 
~ 

(BK) _,.,. 
~ 

~u_ ' 
_1tl _,..,, 

~ 

(W) 

M~ 
~ 

(R·G) 

(0-BK) 
_lD 

'. 

(V) 

NOTES• 
I. 1s11r TELEPHONE SET IS IDEN 

WITH SPADE-TIPPED MOUNTING 
TI CAL EXCEPT EQUIPPED 
CORO, 

2, CONNECTIONS SHOWN PROVIDE FOR RINGING 
ON LI NE I. FOR RINGING ON LINE 
RINGER LEADS TO TERMINALS !5 

2, CONNECT CR} AND {BK) 
AND6 RESPECTIVELY. 

3. CONNECTIONS SHOWN PROVIDE FCJt 
EXCLUSION ON LINE I .F'OR EXC 
CONNECT (BK), (Y), AND (S) EX 
TO TERMINALS 5,6,AND 7,RESP 

4, TO SILENCE RINGER PERMANENT 
RINGER LEAD F'ROM TERMINAL 2 

LINE SWITCH SEQUENCE: 
be-MAKE ab-BREAK 
de-MAKE" f<J-BREAK 

LUSION ON LIN£ 2, 
CLUSION KEY LEADS. 
ECTIVELY. 
LY, REMOVE (BK I 
, I WSULA T£ AND STORE. 

Fig. 2-t1511F/H (MD) Telephone Set Connections Equipped with 2583 (MD) Dial• 
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BELL SYSTEM PRACTICES 
Plant Serles 

SERVICE 

15151 TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

LINE CONN D6AA PART OF LINE KEY 
WIRE BLK MTG TERM. STRIP 

··CORD 
' 

~(BR) 

L<s> .. (W) 

' RING(I) J ~ (R) 'I(R) a -...,,, 

I f'b 
HP(IJ ~ (G) ~(G) 

~ ,,,,.., ;t 
TIP(2) 4 (BK) ~(BK) ~--0- ..., e 

_-E 
RING(2) 5 (VJ ~(Y) 9J. _f1',_ ..., 

LlBL) 
h 

> 
~(W-0) 

. L(G) 

j 

+k 

HOLD KEY 42!56 
NETWORK 

J ~ ..., 
(BK) 

BJ.. 
.,; 

(G-BK) J;!._ (G) 
'<F 

(W) 
F J;: 
.,; 

(S-R) ~(Y) 

-v.r (BR) 

c,( 

j 
'<F 

~ 
.,; 

R,l 

SECTION 502-532-409 
Issue 2, January 1971 

AT&TCa Standard 

LINE 25W3 G3-TYPE 
SWITCH DIAL HANDSET 
(NOTE 4) 

(BK) 

(BK) 1" .., 
(BL) 
~ 

j: 
(G) 

lb 
c 

(0-BKl 

<wi 
(W) _n. ..., 

(R-G) 

.... ~ (NOTES I 
AND 2) 

(BK) 

(R) -(S) 
J,Z)K 

(W) J'1' 

6 (WI .A_1w1 ) 
..., 

-0- (S-R) 
-0A 

SIG [ 
'LT 

J~usH I (RI J'1' 
CKT _h._ (BL) ~(BL) ..., 

"' 
NOTES: 

I. SETS ARE FACTORY WIRED TO PROVIDE BRIDGED RINGING SERVICE. RINGER CONNECTIONS 
PROVIDE FOR RINGING ON LINE I. FOR RINGING ON LINE 2. CONNECT (R) AND (BK) RINGER 
LEADS TO TERMINALS 3 AND 4 RESPECTIVELY. 

2. TO SILENCE RINGER PERMANENTLY, CONNECT (BK) AND (RI RINGER LEADS TO KAND A OF 
NETWORK. 

3. SUBSCRIBER INSTRUCTION BOOKLET SIB-2430 SHIPPED LOOSE WITH SET SHOULD BE 
EXPLAINED AND LEFT WITH CUSTOMER FOR PROPER OPERATION OF LINE AND HOLD KEY. 

4. LINE SWITCH SQUENCE. HANDSET REMOVED: 
be-MAKES 
de-MAKES 
lg-BREAKS 

..., 

PART 
OF 

TERM. 
STRIP 

Fig. 1--*15158 (MD) Telephone Set, Connections With 25W31 (MD) Dial• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

..., 
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SECTION 502-532-409 

LINE CONN 

I D6AA PART OF 
WIRE BLK MTG TERM. STRIP 

I CORD 

~(BR) I 
LINE KEY I"" HOLD KEY " ' 

! ; 

.. ~ 
425G 
NETWORK I LINE ., 25A3 

SWITCH DIAL 
(NOTE 4) 

. ./ t (S) J$ 
: ;,;.~ Jfl (W) 

i& 
~ I ] (BK) 

RING(I) _,;_ (R) 1,((R) ¥@ 
~ 

/_h.__(G) ~1 TIP(I) ~ (G) ..,, 
~ l 

TIP(2) _,j,_ (BK) ~(BK) ~.2 

"-' "-' t 
l 

RING(2) ~ (Y) _,;._ (Y) 
"-' 

i(BL) " .... 

'ii. (W-0) " 
T(G) 

a ' 
b ; 

::l-c ·' 

5 " 
• ' 

i-' 
g_f 

h 

J 1 k 

C4A 
RINGER 

I (NOTES I 
AND 2) 
(BK) 

m (R) 

A (W) _),,_ (W) I (S) 

SIG ( 
-,,_,-

""' I J?usH CKT h.. (BL) ~(BL) If!· (S-R) 

'V .XF !ml n r " " 

NOTES: 
I. SETS ARE FACTORY WIRED TO PROVIDE BRIDGED RINGING SERVICE. RINGER CONNECTIONS 

PROVIDE FOR RINGING ON LINE I. FOR RINGIN~ ON LINE 2, CONNECT (R) AND (BK) RINGER 
LEADS TO TERMINALS 3 AND 4 RESPECTIVELY. 

2. TO SILENCE RINGER PERMANENTLY, CONNECT (BK) AND (R) RINGER LEADS TOK ANO A OF NETWORK. 
3. SUBSCRIBER INSTRUCTION BOOKLET SIB-2430 SHIPPED LOOSE WITH SET SHOULD BE EXPLAINED 

AND LEFT WITH CUSTOMER FOR PROPER OPERATION OF LINE AND HOLD KEY. 
4. LI NE. SWITCH SEQUENCE, HANDSET REMOVED: 

be-MAKES lg-BREAKS 
de- MAKES 

~ 

PART "' 
OF 

TERM. 
STRIP 

Fig. 2415158 (MD) Telephone Set, Connections With 25A3 (MD) Dia .. 

Page 2 
2 Pages 

TABLE A 

POLARITY GUARD CONNECTIONS 
(P-90D052 GUARD ASSEMBLY) 

REMOVE CONNECT 
FROM TO 

LEAD COLOR 

NET. NET. 
POLARITY 

GUARD 

Dial BK RR T 

Line Switch BR c s 
Polarity G RR 
Guard w c 

Note: For use when specified by local instructions for 
end-to-end signaling installations. 

(BL) 

(G) 

'(0-BKl : " 

(R)~ 

G3-TYPE 
HANDSET 

(BK)~ ...,_, 

(W) ~ ...,_, 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

15558 TELEPHONE SETS 

TABLE A 

SECTION 502-532-410 
Issue 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to Fig. 
1 and 2. 

POLARITY GUARD CONNECTIONS 
(P-90D053 GUARD ASSEMBLY) 

REMOVE 
CONNECT TO 

FROM 

LEAD COLOR 

NET. NET. 
POLARITY 

GUARD 

Line Switch w c s 
Dial BK RR T 

Polarity w c 
Guard G RR 

Note: For use when specified hy local instructions for 
end-to-end signaling installations. 

© American Telephone and Telegraph Company. 1971 
Printed in U.S.A. Page 1 



SECTION 502-532-410 

LINE WIRE PART or LINE KEY PART or 
TERM.STRIP EXCN KEY 

(HOLD KEY) 

~(BR) 

l<sJ 
(W) r 

1J(R) 
b 

RING (I) (BK)+ 

* c 

(BL) 

(Y) 

M2B OR PIA 

Tl P (I) 3,.,_ (BK) 
RINGER 
(NOTES I ANO 2) 

(G) *~ 
(BK) 

(R) 

~ (G-BK) 
c PART or ..., 

EXCN KEY d -.u- (HOLD KEY) 
Tl P (2) J,._ (BK) ; 

• "' 

~ (S-R) I- I 
g 

'<-' (Y) *' h 
~ 

RING (2) 3 (G) 

' 
J 

t-K 
d 

~ (w-o) *: (YI ..L • 
* l (BL) I 

~(BL) (S) 
SIG [ * CKT _i<w) -~K J.o.l J-: 

"" * PUSH 

(G) 

NOTES: 
I. SETS ARE rACTORY WIRED TO PROVIDE BRIDGED RINGING SERVICE. 

RINGER CONNECTIONS PROVIDE roR RINGING ON LINE I. roR RINGING 
ON LINE 2, CONNECT (BL) STRAP rROM A or NETWORK AND (BK) RINGER 
LEAD TO TERMINALS 3 AND 4, RESPECTIVELY. 

2. TO SILENCE RINGER PERMANENTLY, CONNECT (BK) RINGER LEAD TO 
TERMINAL K or NETWORK. 

3, LINE SWITCH SEQUENCE, HANDSET REMOVE: 
be -MAKES ab- BREAKS 
de- MAKES lg -BREAKS 

4. JK CONTACTS AND ASSOCIATED (BL) AND (0) LEADS ARE ON EARLY 
SETS ONLY, 

5. SUBSCRIBER INSTRUCTION BOOKLET SIB-2430 SHIPPED LOOSE WITH SET SHOULD BE 
EXPLAINED AND LEH WITH CUSTOMER roR PROPER OPERATION or LINE 
AND EXCN OR HOLD KEY. 

* INSULATED AND STORED 

PART or LINE 
40100 SWITCH 
NETWORK (NOTES 3 

(BL) 
AND 4) 

L2 I(o) 
'GI" 

]< 
r l (BR) 

'<-' 

(BL)~ 
-,.,, c 

(Y) 
b 

(S) -
lE-a 

K 
-0 

RR 
no. 
Qi; 
n.. 
'<-' 

PART or 
TERM.STRIP 

~ 

I 
IOI 

I (R) 

I PART or 
+g 4010D 

NETWORK 

RI 

J.!llil. 

l 
(G) 

(W) J~ c,.,. 

t 
Br 

'GI" 
w 

•Fig. 1-15558 Telephone Set, Connections With 25W3 (MD) Dial• 

Page 2 

25W3 G3-TYPE 
DIAL HANDSE T 

(G) 

(BK) 

(W) 

(R) 

(R) _,.,. 
'<-' 

(W-BL) 

(W) _,.,. 
'<./ 

(W) 
-0 

(R-G) 

' 
(O-BK) 

j 
(BL) i'' 

It (BK) f> 

.. ~ -,.,, 



ISS 2, SECTION 502-532-410 

LINE WIRE "" 

RI NG (I) 

TIP (I) 

PART or 
TERM.STRIP 

~(BR) 

(S) 

(W) 

J (BL) 

(R) 

(Y) 

;.,.,_ (BK) 

(G) 

r 
~- . 

LINE KEY 

~111 

PART or 
EXCN KEY 
(HOLD KEY) 

(BK) 
* --ill---..J 

M2B OR PIA' 
RINGER (NOTES 
I AN021 

(BKI 

(R) 

' ~ c 
'' (Y) -i; 
ill b 
% (S) a !1 *---" 

I 
I jf! ' (BK) 

TIP (2) I "'<.T 

j,_ (BK) 

~ (S-R) ifl 

PART or 
EXCN KEY 
(HOLD KEY) Y (RI 

PART OF 
TERM, STRIP(BK) 

.( l(W) 
~ (Y) 

RING (2) (G) 

~ (W-0) 

(BL) 

SIG[ 
CKT 

.~ (BL) 

'</ 

(II) J,. 
"'<.T I P J:-< r +: 

(G) 

N~T.E;'ETS ARE FACTORY WIRED TO PROVIDE BRIDGED RINGING SERVICE. RINGER ~,it.',•,~.: 
CONNECTIONS PROVIDE FOR RINGING ON LINE I. FOR RINGING ON LINE 2 ;;~ 
CONNECT (BL) STRAP FROM A or NETWORK AND (BK) RINGER LEAD TO ~i 
TERMINALS 3 AND 4, RESPECTIVELY. jl@ 

2. TO SILENCE RINGER PERMANENTLY,CONNECT (BK) RINGER LEAD TO TERMINAL~@ 

3. ~b~~~M~m~~\EQU.~N=~RE~~OSET REMOVED, 1 
de -MAKES lg -BREAKS 

4. JK CONTACTS ANO ASSOCIATED (BL) ANO (0) LEADS ARE ON EARLY SETS ONLY. 

5. SUBSCRIBER INSTRUCTION BOOKLET SIB-2430 SHIPPED LOOSE WITH SET SHOULD BE 
EXPLAINED ~ND LErT WITH CUSTOMER FOR PROPER OPERATION or LINE AND 

EXCN OR HOLD KEY. 

* INSULATE AND STORE. 

I~ 

t 

PART or 
40\0D 

NETWORK 

(W) 

(G) 

1 

tfig. 2-15558 Telephone Set, Connections With 25A3 (MD) Diol• 

(0-BK) 

(BL) 

(R-G) 

IM G3-TYPE 
HANDSET 

I 
'I 

nF 

Iii! (w) -0 

I 
Wt (W) -0 

I~ (R) -0 

Page 3 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 502-532-411 
Issue 3, August 1972 

SERVICE 

1. GENERAL 

1.01 Reissued to: 

15580 TELEPHONE SETS 

TABLE A 

POLARITY GUARD CONNECTIONS 
t(D-180190 GUARD ASSEMBLYH 

• Change P-90D053 Guard Assembly to D-180190 
Guard Assembly 

I 
REMOVE 

CONNECT TO FROM 

• Show (BL) lead removed from later model 
ringers 

LEAD 

Line Switch 
Dial 

Polarity 
Guard 

COLOR 

w 
BK 
w 
G 

NET. NET. POLARITY 
GUARD 

c s 
RR T 

c 
RR 

Note: For use when specified by local instructions for end­
to-end signaling installations. 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. Page 1 



SECTION 502-532-411 

TO 
EXCL 
STA 

LINE WIRE 

A I (NOTE I ) 

(+) TIP r 
(-)RING 

EXCLUSION 
KEY 

I 0'2 1rn ( l '.i.!~.i.;, .J,ab · A @l 11 "' J1 I '-' l\f% (BK) j~~ _J-0 

!.····rn·j' ~I (Y) *_(_Gl_,r .. ~ ... :-~ 
JL. )I (BL) ll 1~ e 

JI 2 JI (sl ::I 
11._ru.'.~.i'J·.·.:.·~.1. '<-' ' 11 g + 

I_ 07t I (BK) !I h 

'Vi / l_(ol Ill ~r--.~11~·· ... -(0---BK-)----'i!!!I,__--' 

m -x; _r (11-0)3-~ 
WJ ~« -.v 

------.EE.~*~s_,_..._,_._.;,..,s,'>---+ .... ® .. :·~· _(o_)_~_j'a 
I 'U r (G) 

LINE 
Siii TCH 

PIA 
RINGER 

(NOTE 4) 

(BK) 

(+)TIP 
I' -'--d' e L -L (<!-Bl<) J~ 
_I j,.,_ (BK) j:t-1·--f;1!i!",.------1!!1!:-:._.:.::IBc::cLl,____,-. __ '<-' 

I : ~ ::~R)3-j:: I ~;:-'~R"-'l-M--
1 ~ ~fil(Y) I • 

·11 -v..r Jl (BL) .1~. I . rt~ ml (w-o) _I_ 
~ .• : ... ~_·".,.·.r.::,l:. ..,,,, ,., :•q !l.£"'&,: @~ (BR ) ' . 

TO Al -• ~ I (Y) I.I Jc. 
GRD ------lfili~~1*·,----'II/\4--+--,i!l! ... '--(S_) _____ '"'1--ld .o•b (") 11·.·."'.··· 

• '<-' I (G) .I. ""- . 
_. h (\IJ I I "' (R) : . 

I i (BL). ~PUSH. g:-t (BK)J 

I ~ "'"' m WI "' ®. (S) ~,, "'.Ji (BL)_I. 

I·.·.··.·.·•· * (V) h, *k t{ k-.v IW * -i I j't..(o)-t-

NOT~: I II I 

LINE 2 

(-) RING 

.. ~ 

* 
* 
* 

j 
J,. 
::r 
).{ 

t 
},.,_ 
'<./" 

~ 
'<-' 

R 

~ 
~ -v.; 

SIG [ 
CKT 

I. PROVIDE Al GROUND AT EXCLUDED STATION OR CONNECT AS SHOWN. 

(R) 

(w) 

(W) 

tl, 
2. RINGER CONNECTIONS PROVIDE FOR RINGING ON LINE I. FOR RINGING ON LINE 2,CONNECT (BK) 

RINGER LEAD TO TERMINAL 4 AND (BL) STRAP FROM A OF NETWORK TO TERMINAL 3. 

~ .,_, 

_,.-,. 
'U 

-0 

3. CONNECTIONS SHOWN PROVIDE FOR EXCLUSION ON WIE I. FOR EXCLUSION ON LINE 2, CONNECT (BK), 
(BL), AND 10) EXCLUSION KEY LEADS TO TERMINALS 4,3, AND 6 RESPECTIVELY. 

Page 2 

LINE SWITCH SEQUENCE• 
be- MAKE lg· BREAK 
de-MAKE jk-MAKE 
ab-BREAK 

4. (BLI LEAD HAS BEEN REMOVED FROM LATER MODEL RINGERS 

* INSULATED ANO STORED 

•Fig. 1-1558D (MD) Telephone Set Connections, Equipped with 25W3 (MD) Dial• 

I 
x·· 

tJ~:; 

25W3 
DIAL 

(G) 

(R) 

(0-BK) 

(II-BL) 

(R-G) 



TO 
EXCL 
STA 

LINE WIRE 

111 ~: ~~~~ ~~~ M 
·:·:·:·:·:· (584H) ~t~;~: 

SL 11111 (BR) 

TERM STRIP EXCLUSION i@ PIA 
KEY IF RINGER 

!;:(•:' (NOTE 4) 

II ~ t4•~ (W) \ .•••.•••.•• l.l "1, 0 g 
-------'"'itt-'-----"--0•"----''""'------"""------J]-t be ;;; Ii :11m1 (BK) i~~~\j: :J~i~ 

•.• .. : .. : .. ::.:~.: ... : .. :[ ~~[[jj]~ ( G ) :m~: :~:~:::: 
. f,'.~.~.~•.',:.[·'·.:·[·:~.~. (Y) l< --4M----, :~:~::·: :::::::::: -~ ;.'• tf:f _ ·.~.1.~.::.~.:\ 

A I (SEE NOTE I) •,•.,'.,'.,',•.'.•.'•,'.·,~.: ... ' . . . x I · . . [:[\ti (BL) ii f T 

g 
h 

LINE 
I (+) TIP [

(-)RING 

(BK) 

LINE 2 

NOTES: 

A 

(-) RING 

LI NE 

SWITCH 

ISS 3, SECTION 502-532-411 

40100 
NETWORK 
OR TERM 

STRIP 

R 

0 

;.;;. 
'<.r 

8 

~ 

G3-TYPE 25A3 
HANDSET DIAL 

~ 

jBK) 

~ 
J.BK_!_ ..n. 

~ 

(G) 

(0-BK) 

I. PROVIDE GROUND AT EXCLUDED STATION OR CONNECT AS SHOWN. 
2. RINGER CONNECTIONS PROVIDE FOR RINGING ON LINE I. FOR RINGING ON LINE 2, 

CONNECT (BK) RINGER LEAD TO TERMINAL 4 AND (BL) STRAP FROM A TO TERMINAL 3. 

LINE SW ITCH SEQUENCE: 

4. (BL) LEAD HAS BEEN REMOVED FROM 

LATER MODEL RINGERS. 

be-MAKE lg-BREAK 
de- MAKE j k- MAKE 
Ob- BREAK 

3. CONNECTIONS SHOWN PROVIDE FOR EXCLUSION ON LI NE I. FOR EXCLUSION ON 
LINE 2, CONNECT (BK),(BL), AND (0) EXCLUSION KEY LEADS TO 

TERMINALS 4,3, ANO 6, RESPECTIVELY. 

•Fig. 2-1558D (MD) Telephone Set Connections, Equipped with 25A3 (MD) Dial• 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

SERVICE 

SECTION 502-580-402 
Issue 4, July 1979 

SOOE/F AND SOOFM TELEPHONE SETS 

CONNECTIONS 

1. GENERAL 

1.01 This section contains information on the 
500E/F (MD) and 500FM telephone set (Table 

A and Fig. 1, 2). 

1.02 Reissued to: 

•Update connections on 500FM set, Fig. 2 

NOTICE 

• Add line and ringer connections, Table A 

• Revise method of converting sets to manual 
service, Fig. 1 and 2 

• Delete information on 500EM telephone set 
(never manufactured). 

Not for use or disclosure outside the 
Bell System except under written agreement 

Printed in U.S.A. Page 1 



SECTION 502-580-402 

LINE CONN D3BN G3 NETWORK 
WIRE BLK MTG TYPE 

CORD HANDSET 

TIP(GJ G 
(G) J"ALI 

-0- -x.r 

d 
SPARE I 
(SKI ~ 

~ ,-
,J!R 
'<J 

RING(RI R (R) _12 
_fA 
~ -x.r 

~ 
"" 
,.,.A 
'<J 

~ 
"" 

GRD(YJ .h.. J.Y.l _,.}! 
"'<.T -x.r 

n.. (W) JGN 

"" "" 
n.. (R) .n! 
'<F 

7\ nc (W) 

"" 
,.,,_ (BK) ..n.B 
~ "" 

NOTES: 
I. SET FACTORY-WIRED FOR RING PARTY SERVICE. 
2. FOR MANUAL SERVICE, PLACE STRAP BETWEEN PLUNGER 

SWITCH TERMINAL AND TERMINAL RR OF NETWORK. 

C4A LINE SWITCH 
RINGER 
(NOTE II 

(G) [S-G] 

(W) [s-w] :J 
(W) PLUNGER 

_jNOTE~-- --
1 SWITCH 

(R) 

(S•R) 

(S) 

(BK) 

~ 

(Y) _is-v]_ 

(BR) [S-BR] 

~ 

(R) [S-R] 

(BK) [S-BK) 

DP - DIAL PULSE CONTACT 

ON - DIAL OFF-NORMAL CONTACT 

( ) - CURRENT COLOR CODE 

( ] - EARLIER COLOR CODE 

bj-
j 

3-

Fig. 1-•500E/F (MD) Telephone Set, Connections• 

Page 2 

7-TYPE (MDI OR 
9-TYPE DIAL 

(BL) 

(BL) OR (GI Di} 

(W) 

ON 

(W) 



LINE AND RINGER CONNECTIONS FOR 500E/F, AND 500FM TELEPHONE SETS (NOTE 1) 

NEGATIVE (-) POSITIVE (+) 

TIP TIP PARTY IDENT GROUND PARTIES PARTIES 

WIRE INDIV RING 
PARTY (NOTE 4) (NOTE 4) 

TEL 
OR COLOR OR PARTY 

NO 
SET WHEN CONN 

LEAD BRIDGED (NOTE 2) 
INDENT NORMAL 

GRD TO L. L. EQUIP RING TIP RING TIP 
CONNECTIONS 

(NOTE 3) (1-5) (2-6) (3-7) (4-8) (NOTE 3) 

1000£2 2650£2 1000[2 2650£2 

500 
Line Ring 
Wire R R R R R R R R 

E/F at 
Tip G G G G G G G G 

AND 
Conn 

Grd y y y y y y y y 
FM 

Block 
Spare BK B B B B B B B 

Mtg 
R R R G G G G G 

Cord 
G G G R R R R R at Conn 

Block 
y G y y y y y y 

500 Mtg R L2 L2 L2 L2 L2 L2 L2 
E/F Cord G Ll Ll Ll Ll Ll Ll Ll 

in Set y G G G G G G G 

Line Switch y L2 L2 L2 A A A A Lead 

62303 
R L2 L2 Ll Ll Ll Ll Ll Jack 

Leads 
G Ll Ll L2 L2 L2 L2 L2 

in Set 
y G G G G G G G 

500 C4A R L2 L2 L2 K B B G G G L2 L2 

FM Ringer BK Ll G G G B B K G G L2 L2 

Leads s K K K B K G B A A A A 
S-R A A A B G K B K K K K 

426A R G G L2 L2 
Tube* BK K K K K 

(3-element) y L2 L2 G G 

Note 1: To silence r!nger for all classes of services, refer to Section 501-250-303. 

Note 2: When grounded ringer arrangements are used on 96-volt long line circuits, a D-180036 ringer isolator must be used. 

Note 3: If bell taps on stations connected to long line equipment, use these connections to retain the party ground identification. 

Note 4: This type of ringing is possible with 500FM equipped with field-installed 426A tube only. Refer to Section 501-320-100 for additional information 
on 426A tube. 

* Ordered separately. 

iii 
"' 
·"" 
"' n 
0 z 
.... 
c .., 
u. 
co 

f 
c .., 



SECTION 502-580-402 

LINE 625A 

I ~ r~ WIRE CONN MTG JACK 
BLK CORD 

(NOTE 3) 

TI P(G) 
,;._ (G) 

(G) 

~ '-~ 

I I SPARE(BK) ~(~K) 
~ ~ 

RING(R) _!(R) I I (R) 

GRD(V) ~(Y) 

l~I 
(Y) i 

~ .. fili~Jili 

~'~' (G) 

Wll II 
~~ (R) 

(W) %1 II (W) 

0-'--'-< ~ 
wt I ~·~·;:)(BK) 

Gl5A I H4DU 

~~ 
616D 

HANDSET ~·. HANDSET JACK 
CORD ~~:· 
(NOTE 3) 

NOTES' 
I. SET FACTORY-WIRED FOR INDIVIDUAL SERVICE. 
2 • FOR MANUAL SERVI CE, PLACE STRAP BETWEEN PLUNGER 

SWITCH TERMINAL AND TERMINAL RR OF NETWORK. 
l. ORDERED SEPARATELY. 

I I 

NETWORK C4A LINE SWITCH 
RINGER 
!NOTE II 

IBK) 

lLI (G) 
'"'<J" 

(II) ~ ,,[ 

t (II) PLUNGER 

(NOTE 2) 
l SWITCH 

,- ---- ---u-

J,.RR 

""" 
(R) 

J2 J_Yj_ b_j-,., 
J ,.,: ' (BR) 

\Lr 

,.,._A (S-R) ,., 
(SJ ~ I ~ 

f»G ' M' ,., r 

lGN 
.,. 

(R) 
-...,-

I_ a1 f»R (BK) 

7\ t~ m _fill 

I I B 'J!' 0 

I 4 I ~l~ Mi 

*' ti I •'*' 

OP - DIAL PULSE CONTACT 

ON - DIAL OFF-NORMAL CONTACT 

Fig. 2-·500FM Telephone Set, Connections• 

Page 4 
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9-TYPE 
DIAL 

(BL) 

(BL) op} 

(II) 

ON 

(W) 



BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 502-580-404 
Issue 2, February 1971 

AT&TCo Standard 

SERVICE 

SOOH TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

LINE WIRE 

GRD (!l_ 

CONN D4BJ MTG HRM. 
BLOCK CORO STRIP 

~ (~3) 

(Y) 

NOTES: 

(Y) 

(BL) 

(BL) 

GI-OR 
G3·TYPE 
HANDSET 

0 

0 

'"" ~ 

I. SET fACTORY .. WIREO fOR RING PARTY. 

C4A 
RINGER 
(NOTE 2) 

J& 

(S•R) 

l5l 

(BK) 

~ 

B 
~ 

~p~ 

425E 
NETWORK 

c 
0 

J 

LINE SWITCH 

~ 

~ 

(S·BR_l_ 

~_J 

l5l 
t-

(S·B'U. 

.(S·RJ ~ 
M. 

e FOR TIP PARTY SERVICE, REVERSE LEADS (R) AND (G) AT CONNECTING BLOCK. 
e F'OR INDIVIDUAL OR BRIDGED SERVICE, REMOVE (BK) RINGER LEAD F'ROM 

G ANO PLACE ON F. 
2. TO SILENCE RINGER PERMANENTLY: 

REMOVE (R) RINGER LEAD FROM L2 ON NETWORK, 
INSULATE AND STCRE. 

3. DO NOT USE 25 fT MOUNTING CORDS, THE ADDEO RESISTANCE MAY BE TOO HIGH 
FOR ADEQUATE ILLUMINATION FROM LAMP. 

4. LINE SWITCH SEQUENCE, HANDSET REMOVED. 
be - MAKES 
de - MAKES 
ab - BREAKS 
gf ·- BREAKS 

DP-DIAL PULSE CONTACT 

ON-DI AL OFF ·NORMAL CONTACT 

Fig. 1_.500H (MD) Telephone Set, Connections• 

© American Telephone and Telegraph Company, 1971 

Printed in U.S.A. 

9C,7C (MD), 
OR 70 (MD) 

DIAL 

j-oP 

ON 

Page 1 
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BELL SYSTEM PRACTICES 
Plant Series 

SERVICE 

SOOP TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

RING 

LINE 
WIRE 

DIAL 
LAMP 
TRNSF 

NOTES' 

CONN 
BLOCK 

04BJ 
MTG 
CORD 

TERM. 
STRIP 

TERM. 
ON NET. 

LI 

I • FOR MANUAL SERVI CE. MOVE (s-w) LEAD FROM F TO RR. 

C4A 
RINGER 
(NOTE 

2. TO s I LENCE RINGER FOR ALL CLASSES or SERVI CE EXCEPT TI p PARTY I DENT. 

GROUND, CONNECT (BK) RINGER LEAD TOK TERMINAL ON NETWORK. 
3. RING PARTY CONNECTIONS SHOWN. FOR OTHER CLASSES or SERVICE REFER 

TO TABLE A. 
4. LINE SWITCH SEQUENCE, HANDSET REMOVED. 

(I) be- MAKES (3) ab-BREAKS (5) jk-MAKES 
(2) de-MAKES (4) gf-BREAKS 

DP-DIAL PULSE CONTACT 

ON-DIAL OFF-NORMAL CONTACT 

LINE 
SWITCH 

9C, 7C IMO), 
OR 7D{MD) 

Fig. 1 ...... 500P (MD) Telephone Set, Connections• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

SECTION 502-580-406 
Issue 2, February 1971 

AT&TCa Standard 

425B 
NETWORK 

GI- OR 
G3-TYPE 
HANDSET 

Page 1 



SECTION 502-580-406 

Page 2 
2 Pages 

TABLE A 

LINE AND RINGER CONNECTIONS 

TIP TIP PARTY 

WIRE 
INDI-

PARTY IDENT 

OR COLOR 
VI DUAL 

NO GRD 
OR 

LEAD BRIDGED 
IDENT 

GROUND lOOO!l 2650!l 

R L2 L2 K B 

Ringer Leads BK Ll G G B 
s K K B K 

S-R A A B G 
f--------- +------ ----

Line Switch s L2 L2 A A 
+---t--------

Mtg. Cord R L2 L2 L2 L2 
G Ll Ll Ll Ll in y 5 5 5 5 Set BK El El El El 

I------ --

Mtg. Cord R R G G G 
G G R R R at y y y y y 

Conn. Block BK B B B B 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

501P TELEPHONE SETS 

SECTION 502-580-407 
Issue 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

J 
GRD--.._,,-__, 

D4BJ 
MTG 
CORD 

TERM. 
STRIP 

:~i~i~ii TERM.ON NET. 

TM 
426A 
TUBE 

C4A 
RINGER 

I K Vl--"-'ii'"'-( s_-_R,_) 

ll\) (sK l 

{R) 

LI NE 
SWITCH 

(S-0) 

DP 

mi; (S-BR) 

NOTES: 

425E 
NETWORK 

(NOTE I) 

:}f ... 
HY (G)OR(BU' RR 

GI- OR G3-
TYPE 
HANDSET 

1. FOR MANUAL SERVICE,MOVE (S-W) LEAD FROM 

F TO RR TERMINAL. 
2. NEGATIVE RING PARTY CONNECTIONS SHOWN, 

FOR OTHER CLASSES OF SERVICE SEE TABLE A. 

3. LINE SWITCH SEQUENCE,HANDSET REMOVED. 
be-MAKES 
de-MAKES 

ab-BREAKS 
gf-BREAKS 
jk-MAKES 

DP-DIAL PULSE CONTACT 

ON-DIAL OFF-NORMAL CONTACT 

Fig. 1-t501P {MD) Telephone Set, Connection•• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-58G-407 

Page 2 
2 Pages 

TABLE A 

LINE, RINGER, AND TUBE CONNECTIONS 

NEGATIVE (-) POSITIVE <+l 
WIRE OR LEAD COLOR 

PARTIES PARTIES 

RING (1-5) TIP (2-6) RING (3-7) TIP (4-8) 

R G G L2 L2 
Ringer BK G G L2 L2 
Leads s A A A A 

S-R K K K K 

426A Tube 
R Ll or G Ll or G L2 L2 

BK K K K K 
(3-Element) y L2 L2 G G 

R L2 L2 L2 L2 
Mtg Cord G Ll Ll Ll Ll 

in Set y 5 5 5 5 
BK El El El El 

Mtg Cord R R G R G 
at Con- G G R G R 
necting y y y y y 
Block BK B B B B 

Note: To silence ringer permanently, connect yellow strap 
to terminal 6 instead of terminal 5 on terminal strip. 



BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

SOOU TELEPHONE SETS 

SECTION 502-580-409 
l11ue 2, February 1971 

AT&TCo Standard 

TABLE A 

1.01 Reissued to add nontechnical changes to Fig. 
1. 

LINE AND RINGER CONNECTIONS 

WIRE OR LEAD COLOR 

Trnsf Leads at 
Conn Block 

R 
Mtg Cord G 

at y 
Conn Block BK 

R 
Mtg Cord G 

in Set y 
BK 

R 
BK 

Ringer Leads s 
S-R 

Line Switch s 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

RING 
PARTY 

y 
B 

R 
G 
y 
B 

L2 
Ll 
5 

El 

L2 
G 
K 
A 

L2 

TIP TIP PARTY 
PARTY IDENT GRD 

FLAT 
RATE 1000!1 2650!1 

y y y 
B B B 

G G G 
R R R 
y y y 
B B B 

L2 L2 L2 
Ll Ll Ll 
5 5 5 

El El El 

L2 K B 
G G R 
K B K 
A B G 

L2 A A 

Page 1 



SECTION 502-580..409 

LINE CONN D4BJ 
WIRE BLOCK MTG 

CORD 
G 

(G) 
TIP 

(Gl 

GRD 
{Y) 

TERM. 
STRIP I 'i. 

~/ 

TERM. C4A 

ON NET. RINGER 

LI (S-G) 

(BK) 

GE46 DIAL LAMP 
AND 584C KEY 

BL 

BL 

NOTES: 
I. DO NOT USE 25-fOOT MOUNTING CORD BECAUSE THE ADDED RESISTANCE 

MAY BE TOO HIGH fOR ADEQUATE ILLUMINATION Of LAMP. 
2. SET I/IRED fOR BRIDGED SERVICE. REfER TO TABLE A fOR CLASSES 

Of SERVICE NOT SHOWN, 
3. TO SILENCE RINGER PERMANENTLY: 

e fOR ALL CLASSES Of SERVICE EXCEPT TIP PARTY IDENT. 
INSULATE AND STORE (R) RINGER LEAD. 

• fOR 10000, INSULATE AND STORE (R) RINGER LEAD. 
• fOR 265011 ,INSULATE AND STORE (S) RINGER LEAD. 

. ; ~ 

4. LINE SWITCH SEQUENCE,HANDSET REMOVED. 
be-MAKES 
de-MAKES 
ab-BREAKS 
gt-BREAKS 
Jk-MAKES 

DP-DIAL PULSE CONTACT 

ON-DIAL OFF-NORMAL CONTACT 

Fig. 1-t500U (MD) Telephone Set, Connections• 

Page 2 
2 Pages 



BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

501 U TELEPHONE SETS 

SECTION 502-580-410 
Issue 2, February 1971 

AT&TCa Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1 and Table A. 

LINE CONN 04BJ MTG 
WIRE BLOCK CORD 

(NOTE I) 

TIP (G) G 
J.il J'>. 

"" 

R 
RING (R) 

-0- (R) 

I 
GRD (Y) ~ ~ J.YJ 

J t' 

DIAL 

LAMP 
TR NSF 

B 
(BK) -0-

TPA 5421147 

TERM. TERM. C4A RINGER AND 426A LINE 
STRIP ON NET, TUBE(NOTES 2,3,5) . SWITCH 

L,L. (S-G) d • 
!'! " 

(S) 

L;-r 
(S) a 

I\ _{_s-Y_l_ if 
(Y) t 

~ j_S-Rj_ _. 

(BK) u (R) 

5 (Y) Gl ~ 

j\ (BK) 

(R) 

I 

GE46 DIAL LAMP g 

AND 584C KEY 

(BL) 

F ~ (BL) 

I (S-0) 

J. EI 
J_s-Bi,l 

k 

_{_5-RJ_ 

j I 
(S-G) OI.. 

EZ 

0 
2 
0 
3 

0 
6 
0 

9C,7C (MD), 425E OR GI-OR G3 
OR 70 (MO) 425BIMDl TYPE 

DIAL NETWORK HANDSET 

(S-W) 

(BL) 1F 

""' 

itDP 
G) OR (BL) ~ 

~ 

(S-BR) J5. 
"' 

~ (BK)~ 

G~ (S-R) 
_f>. 

(W) 
_f>. 

(W)J 
""" 

!{oN 1wi_! (W) 
~ 

:/\ (S-BK) (R) _o, 
~ 

NOTES: 
I • DO NOT USE 25-FOOT MOUNT! NG C 

BECAUSE THE ADDED RESISTANCE 
ORD 
MAY 

BE TOO HIGH FOR ADEQUATE 
ILLUMINATION OF LAMP. 

2. TO SILENCE RINGER PERMANENTLY, 
CONNECT (Y) STRAP TO TERMINAL 6 
INSTEAD OF TERMINAL 5 ON 
TERMINAL STR IP, 

3, WIRED FOR NEGATIVE RING STAT! ON. 
FOR OTHER STATIONS REFER TO 
TABLE A. 

4. LINE SWITCH SEQUENCE, HANDSET 
REMOVED. 

be - MAKES 
de - MAKES 
ab - BREAKS 
gf - BREAKS 
jk - MAKES 

5. FOR NEGATIVE STATIONS IN OFFICES 
WITHOUT ANI, (Rl LEAD FROM 426A T UBE 
MAY BE CONNECTED TO G TERMINAL IF 
RINGER OPERATION IS MARGINAL 

DP- DIAL PULSE CONTACT 
ON- DIAL OFF NORMAL 

Fig. 1-t501U (MD) Telephone Set, Cannection .. 

© American Telephone and Telegraph Company, 1971 
Print.ed in U.S.A. Page 1 



SECTION 502-580-410 

Page 2 
2 Pages 

TABLE A 

LINE, RINGER, AND TUBE CONNECTIONS 

NEGATIVE(-) POSITIVE<+> 

WIRE OR LEAD PARTIES PARTIES 

RING TIP RING TIP 

Trnsf Leads y y y y 
at Conn Block B B B B 

Mtg Cord 
R R G R G 
G G R G R 

at y y y y y 
Conn Block BK B B B B 

R L2 L2 L2 L2 
Mtg Cord G Ll Ll Ll Ll 

in Set y 5 5 5 5 
BK El El El El 

R Ll Ll L2 L2 
Ringer Leads BK G G L2 L2 
(See Note 2, s A A A A 
Fig. 1) S-R K K K K 
---

R Ll or G Ll or G L2 L2 
Tube Leads BK K K K K 

y L2 L2 G G 



BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

525A/B TELEPHONE SETS 

SECTION 502-580-437 
Issue 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to Fig. 
1. 

LINE WIRE PART JIA LINE PART 6S DIAL G3AA 
OF 425E RINGER SWITCH OF 425E (NOTE ll HANDSET 
NETWORK '(NOTES 2 AND 3l (NOTE 41 NETWORK 

TIP ~ (Gl (S-G] d_.,. e (W) [S-W] .ft... IBLl ~ 
"' 

--,. ~ 
..,,,. 

rDP 

~ (G) ~ 
"' ~ 

(BR) [S-Bti) ;; 
_{ """" (Yl [M'J ,!l,. (BK)-171 

RING L~ (Sl .±~ "' "' 
1 (Rl 

(Wl-171 

(Rl [ll-~ G~ 
-.,, 

~ (S-Rl L (W) ~ ..., 
f "' 

ON 
~ (S) g 

(W) .:... ..., 
(BK) ~-BK] % 

-.c;r 
(Wl.D. 

GRD _,;._ (BKl 't (Rl~ 
""' ~ 

TABLE A 
NOTES: 

LINE AND RINGER CONNECTIONS 
I. FOR MANUAL SERVICE, REPLACE DIAL AND DIAL ADAPTERS 

WITH 808 APPARATUS BLANK. CONNECT (BL) AND (G) 
LEADS FROM NETWORK TO 806 APPARATUS BLANK INDIVIDUAL 

WIRE OR LEAD COLOR OR 
BRIDGED 

R L2 

RINGER BK LI 
LEADS s K 

S-R A 

LINE SWITCH s L2 

LINE L TIP G LI 

WIRE AT [RING R L2 
NET. l GRD y G 

TIP PARTY 
NO !DENT. 

GROUND 

L2 

G 

K 

A 

L2 

L2 

LI 

G 

Tl P PARTY IDENT. 
GROUND 

IOOOll 265011 

K B 

G B 

B K 

B G 

A A 

L2 L2 

LI LI 

G G 

TERMINAL W-68 AND (W) LEADS TO TERMINALS SR 
AND Y·BK. 

2. LINE AND RINGER CONNECTIONS SHOWN ARE FOR RING 
PARTY SERVICE. TABLE A LISTS OTHER CLASSES or SERVICE. 

3, TO PERMANENTLY SILENCE RINGER: 
FOR BRIDGED,RING PARTY,AND TIP PARTY EXCEPT DIAL 
MESSAGE RATE SERVICES, TRANSFER (BK) RINGER LEAD TO 
K OF NETWORK • 
FOR 100011 IDENTIFYING GROUND, TRANSFER (S·R) RINGER 
LE AD TO K or NET\IORK • 
FDR 265011 IDENTIFYING GROUND, TRANSFER (BK) RINGER 
LEAD TO K or NETWORK. 

4. LINE SWITCH SEQUENCE, HANDSET REMOVED: 
be - MAKES ab - BREAKS 
de· MAKES lg- BREAKS 

DP-DIAL PULSE CONTACTS 

ON- DIAL OFF-NORMAL CONTACTS 

( l - CURRENT COLOR CODE 
[ I - MD COLOR CODE 

Fig. 1-*525A/B (MD) Telephone Set, Connection .. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-580-437 

ON POLE 

29D BRACKET 

3/8 IN. 
MOUNTING 
HOLES IN 
BRACKET 

APPROX 55 lN. 

TO IUND 

ON METAL FENCE 

NOTES: 

I. USE 29D BRACKET WHENEVER 
· TELEPHONE SET CANNOT lllE 

FASTENED DIRECTLY TO 
MOUNTING SURFACE. 

2.WHEN ATTACHING BRACKET ON FLAT 
SURFACES USE ONE HOLE IN EACH GROUP 
OF "4" HOLES. USE HOLES AS FAR FROM 
CENTER OF BRACKET AS PRACTICABLE. 

ON MASONRY, BRICKWORK, 
CONCRETE,STONEWORK,ETC 

Fig. 2-290 Bracket Mounted on Various Surfaces 

TABLE I 
FASTENERS FOR 29D BRACKET 

SURFACE QUAN FASTENIRS 

Wood 4 1-1/2 in. No. 14 RH galvanized.wood screws 

Wood poles 4 2-1/2 in. or longer No. 14 RH galvanized wood 
screws 

Wood poles (where diameter of pole 
2 

5/16 x 3 in. coach screws or 2-1/2 in. or longer 
is 8 inches or less) No. 14 RH galvanized wood screws 

Finished masonry, brickwork, con- 4 5/16 x 2-1/4 in. hammer drive anchors, or ap-
crete, etc proved equivalent 

Solid metal - metal fences, 
1 x 5/16 in. No. 18 RH brass machine screws. 

4 Drill and tap holes using 1.7 /24 in. drill and columns, etc* 
5./16 in. No. 18 tap 

Hollow tile, corrugated metal, 
4 l/ 4 x 4 in. RH toggle bolts plaster board, etc 

* Iron straps, bolts, etc may be used where local instructions permit. Attach telephone set securely. 

Page 2 
2 Pages 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SERVICE 

570 TELEPHONE SETS 

(EMERGENCY REPORTING) 

1. GENERAL 

1.001 This addendum supplements Section 
502-5S0-455, Issue 3. 

1.002 This addendum is issued to: 

• Rate the SJ and SK apparatus units MD, 
and are replaced by the 570J and 570K 
telephone set bases, respectively. 

• Substitute appropriate telephone set bases 
for all references to the two apparatus units 
MD in Table A. 

•Add a D-1S0469 Kit of Parts for upgrading 
MD apparatus units. 

1.003 The 570J and 570K telephone set bases are 
direct replacement for the 8J and SK 

apparatus units MD. The codes and title were 
changed to facilitate the 570-type telephone set to 
the modular concept. A D-1S0469 Kit of Parts is 
provided for conversion of all S-type apparatus 
units MD to the modular concept. 

1.004 The following, with appropriate kit of part 
are recommended substitutes: 

New 

570J 

570J 

570K 

570K 

Old 

8L (MD) 

8N (MD) 

8M (MD) 

SP (MD) 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. 

Page 1 
1 Page 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SECTION 502-580-455 
Issue 3, January 1972 

SERVICE 

570 TELEPHONE SETS 

(EMERGENCY REPORTING} 

1. GENERAL 

1.01 This section provides connection information 
for the 570 (emergency reporting) telephone 

sets. 

1.02 Reissued to: 

• Show all 570-type telephone set codes MD 

eShow SL, SM, SN, and SP apparatus units 
MD 

• Revised all apparatus unit connection drawings 

• Add Table A to convert available 8J and SK 
apparatus 'units to obtain equivalent MD 
units 

• Add connections for 8J and SK apparatus 
units manufactured after September 30, 1971 
(Fig. 6) 

1.03 •The 8J and SK apparatus unit codes have 
been retained. To obtain a 570 telephone 

set the appropriate 8J or SK apparatus unit and 
111-type apparatus box must be ordered separately. 
For ordering and reference information refer to 
Section 502-501-119. 

1.04 Table A describes modifications to obtain 
the equivalent of the MD apparatus units 

from the available 8J or SK units. 

1.05 Table B describes types of fasteners for 
29-type apparatus brackets. 

1.06 Fig. 9 shows methods of mounting 29-type 
bracket on various surfaces .• 

© American Telephone and Telegraph Company, 1972 
Printed in U.S.A. Page 1 



SECllON 502-580-455 

.TABLE A• 

MODIFICATION OF SJ AND SK APPARATUS UNITS TO OBTAIN EQUIVALENT MD UNITS 

DIRECT LINE SYSTEM CONCENTRATOR SYSTEM 

r 
WITHOUT WITH WITHOUT WITH 

APPARATUS 
SELECTIVE SELECTIVE SELECTIVE SELECTIVE 

UNIT l ROUTING ROUTING ROUTING ROUTING 

I. 
WITH OR WITH OR WITHOUT WITH WITHOUT WITH 

l 
WITHOUT WITHOUT LONG LINES LONG LINES LONG LINES LONG LINES 
LONG LINES LONG LINES CIRCUIT CIRCUIT CIRCUIT CIRCUIT 
CIRCUITS CIRCUIT 

1 Note Notes Note 
BJ 1 1,3 1 

or 
2 

Note Notes Notes 
BK 4 4,6,7, 4,6,7, 

or 8,3 8 
5 

Notes: 

1. SJ: Factory wiring (X option) 

2. BJ: Y option (for Unigauge Outside Plant) 

3. Replace 7300 n resistor with 446F diode, connecting anode to terminal 6, TBl. • •I • 
4. BK: Factory wiring (X option) 

6 4 

5. SK: Y option (for Unigauge Outside Plant) 

6. Remove (0) lead from terminal 12 and connect to terminal 3 on TBl. 

7. Remove (W-0) strap from terminal 10 and connect to terminal 12 on TBl. 

8. Connect parallel combination or 4 7 ,000 n 1 watt resistor and 400E diode between terminals 2 and 
3 on TBl with anode of diode on terminal 3. • .i • 

3 2 

Page 2 



LINE T!2 TBI QAC-3 OR 425E 
VIRE GIFR·3fMDI NETWORK 

HANDSET 
c~ 

Rlllll 12...a_ (0) 
(;2 

"' 

1 .... (1111) 10~ 

"" ~ 

·- (W-BR "~ (W-IK~ 
TIP 

...,.-

7( RR:. 
(W-G) 

LI ..,.. 

~ 

"' 

9 

.aiw> GN~ 

(R); "' 

-:M R~ 

:: (BK) B~ _,._ ..,,. :: llOTU• K .., 
I. RllllER llOT l'llOYIOED 

A~ 
Oii BE•TYl'I: APPARATUS UN IT "' 

Z. LINE SWITCH REQUIRED SEQUENCE, HANDSET REMOVED• 
be MAKES BEFORE ab BREAKS, lg BREAKS LAST 

155 3, SECTION 502-580-455 

LINE SWITCH C4A 
(NOTE 2) RINGER 

J_s_l 
c' 

(NOTE I) 

::I 
(BR) b' 

(BL) a' 
_!!l 

~J_ 

(S-R I OR (W-BR I c 

(5-Y) OR (W-Y Jj b 

(Y) 3-~ 
(s-G) OR (W-G) 

(s-BK) OR (Ii-BK) ~ d 

(S•R) OR (W-R) g 1] e 

lllL 
!..cM.l 

Fig. 1--tlA (MD) and IE (MD) Apparatus Units, Connection .. 

Pqo3 



SECTION 502-580-455 

LINE 
WlRE 

RING 

TBI 

P:l 12 
:::::::::: 

·::~::::· ;::::~=~ 
::;{::: I 0 

i!!i!i!!~ 
I I 

4 2 5 E :::,:;~; 

NETWORK j~{jj 

Wk (BL) 

LINE SWITCH 
(NOTE 2) 

(BR) 

IPB45 
MICROS WITCH 

(5) 

TB2 

107A 
400[ 

~ GRO 

T I p :~~::t1 ft! 
i!~~ili tfl 

t<:: ;.m (RJ Ml ~N J :~x1uARY 
:tr ~w ;~~i ~i SIGNAL 

-----*i+--l'}---*".-----i .. • .. • .. •i! ... '.,•1,· .• · .. •~ .•• -R-R----i,,1*,,,-----"'--"""------*ii!-----'!.,1!%------;.;;id•._, --<<;)----'--- R(;~A~ROVIDED) 
. @• fS·BR) DR .... .,. ····j! 

- .•• i.•:1.

1

:··:···'.•:1'!•· •.. r.•_:'.':.···.:.'.• ' 

:~~] 
ht ;:;:;:~;: 

·.:~::··· ~!~t 
\ii~Ii ~:>.=~~ 

ht tJ 
;;~;:::: Ht 
lM: I@ 
:~~1:~ liili tl! 
!Iii!! fI:= 

~gf 
l{i :JM 
~1~:~f !1 \t\ 
::;~:;::· ;:;;:;~:; 

:~~~fl ~:1:1~ ::::~;:·: 

'W s-Y OR >: ~··.p·i·· .•• ' •• :.,
1
.·.l, ~I~ lf (Y) · ii~ 

~ .... ._(R_)""' J ~G-"~>---il'"!"-'-::-~-:·-: i'":-:-R :"'~'"::-:-•""i_g+, ... • {' r.i:i: ..... '.ii:·.:·.'·.1; ... i·.i :~~~E;:::::::,: _., 
(W) ::1:····: .. ·'.·,.···:;···r.· ..•.. :_.·.···::::. • i······,,1_~.-.·~.:···w.,,~ •.•• :._; .. ~ ••• :""~.··~.· .••• :.·i· •. •· ••. • •.. ( ::~) •• ~!!: LAST ~.•· .• ·.1.:1.'.: BK«> ;;.: '!! - •·•j· 

~ - ~.::.· ... ~ .• :· .. ~·.::·, •. r .. ! .. ··.:····· ::·:::::: :.i.1.··.:1 ~ ~ 
:•q: A\S)--W.------------illli!-''----'4 m m • 

(W-G) ~:rn LI 

TPA 542680 

Fig. 2--*8B (MD) and SF (MD) Apparatus Units, Connection .. 

Page 4 



155 3, SECTION 502-580-455 

TB2 TBI LINE 
\II RE 

LI NE Siii TCH 
(NOTE 2) 

' I I 
'Wi: G3AC-3 OR 425E ff 

~~R~IN~G~ ... ~~~~-/iiil!---C'>~~l~l-H_A~:~:'~)·_T__.@i...~~NE~T?,W~O~RK~~l~-~'.....!:~~~"'--~~~~--1 ~ 
,.--M;~~~--Jt~~~~~~~~~~'i!!'j-_...B~L~~~~~---' a' 

TIP (S-BR} OR (\I-BR} 

NOTES: 
I. RINGER NOT PROVIDED ON 

BG- TYPE APPARATUS UNIT 

(W-G) 11-Y} 

2. LINE SWITCH REQUIRED SEQUENCE, HANDSET REMOVED' 
be MAKES BEFORE ab BREAKS, fg BREAKS LAST 

Fig. 48C (MD) and 8G (MD) Apparatus Units, Connedion .. 

(R} 

{BK} 

(s) 

(S-R} 

Page 5 



SECTION 502-580-455 

LINE T81 G3AC·3 
WIRE OR 

GIFR-3 
(MOJ 
HANDSET 

RING 12~ (D) 
"'Q 

10.IL 

TIP ti~ 

(W·G) 

9 
iR1 ~ 
~W) 

:-:Jw> 
:(BK 
'<J' 

Page 6 

425E NETWORK LI NE S\llTCH 
(NOTE 2) 

c~ (S) 

...... 
7300 

c' 
L2 _. (BR) 

b' """'CJ 
+a' (W·O) 

(Bl_l 

(BR) 

IW-BR) 

RR"' (S·BR_l OR_iW-Bltl_ 

1-! LI: ! (S·Y) OR (W,Y) 

T (Y) 

1 
(S·G) OR (W·G) 

GN_n_ _lS·BK~ "1d 
_J R~ (S-R) OR (W-tj_ ;'1J e 

J B,., 

K n. ..., 
A 0-

C4A 
RINGER 
(NOTE IJ 

(R) 

(BK) 

! Isl 
(s-Rl 

IP845 
MICRO 
SWITCH 

(S) 

+ (R) 

(G) 

T82 

-"' 3 
"""2 

"""? 
_,,._I 

~7 -:a 
J 

R 

T 

) GRD. 

J TO AUXILIARY 
SIGNAL RELAY 
(IF PROVIDED) 

NOTES: 
I. RINGER NOT PROVI DEDON SH-TYPE 

APPARATUS UNIT. 
2. LI NE SWITCH REOU IRED SEQUENCE, 

HANDSET REMOVED' 
be MAKES BEFORE ab BREAKS, 
lg BREAKS LAST 

TPA 5426B2 

Fig. 4--tlD {MD) and SH {MD) Apparatus Units, Connection .. 



ISS 3, SECTION S02-5S0-455 

LINE 
WIRE I LINE SWITCH 

(NOTE 3) l~tj 425E &\\ 
NETWORK "1 RINGER M& GIFR-3(MD). "" 

JI A $\ G3AC-3 OR 'I'" TB I It 
(NOTE 1) 11 HANDSET fu\~ !*Af 

(S) [BL) 

~+ (Y) (BR) 

~:f(BR)[S) 
c 

I t\1 klli' "' 4 ~ 
ill) 

I 
I ]] ::s I 1RI 

I (R)_: l1 
l< -,,;;- """ ¥F (R) (11-R) NJ (W) t<\ t1!l 

rr ~ ~ • 

Jlj] "'(BK)lj l~L$. @7x3001l 

-r (BK)[w-BK) ; "'GN ilf(w)~ IW' 
_R_l_NG----llllll...-g-------iilllli--'Y---'iiil-----ll"ill· .. ' __ ~_-'~illJ;Wi-;: ---""l<;l,12 • i 

,, ·m- ~.' !0 

TIP 

(W-BR) 

c' ~ 
b' ~ (Y-S) [W-Y) 

d 

(W-S) (Y) 

NOTES: 
I. RINGER NOT PROVIDED IN 8N­

AND 8P-TYPE APPARATUS UNIT. 
2. NOT PROVIDED ON SJ-ANO 8N­

TYPE APPARATUS UN IT. 
@-rACTORY WIRING 
G,)-UNIGAGE OUTSIDE PLANT 

(KS- I 4603L2C 3700 OHM )RESISTOR 
( )- CURRENT COLOR CODE 
[]- MD COLOR CODE 

"'c 
. (0) ~ ~ ~ 

~,(II-BK) -""'6 J 
LI (11-G) 1.r .__8 ______ _, 

=(11"---BL-)-illl----lllillil.-'C::....:'-'--~ !~·~j'"-U 11 1>' T ] :~x I LI ARY 

(BK) 

&RR m: '• i ~· ) SIGNAL . ~~ 

(R) l, jO 

.
·f/j<">-32 _ _._l:.::S.:..l~ 
H5 (R)3-

~ (Gl~ 

(S) 

(W-0) 

. (NOTE 2) ~ 
(S-R) 

(WHEN PROV I OED) 

P-26E8t 9 
LOCK ASSEMBLY 
OR I PB45 MICRO 
SWITCH (SELECTIVE 
ROUTING) (NOTE 2) 

'f.___. .... ___ GRD (NOTE 2) 

3. LINE SWITCH SEQUENCE, HANDSET REMOVED: 

0 1 b1 
- BREAKS 

c b -MAKES 
a b -BREAKS 
c' b1 -MAKES 
g I - BREAKS 

TPA 542634 

Fig. 48J, SK, SN (MD) and SP (MD) Apparatus Units, Early Connections (MFD prior to Sept. 30, 1971). 
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SECTION 502-580-455 

LINE 
WIRE 

RI NG 

TIP 

NOTES: 

LINE SWITCH 
(NOTE 21 

425E 
NETWORK 

I. NOT PROVIDED ON BJ APPARATUS UNIT. 

@-FACTORY WIRING 
G)- UN I GAGE OUTS I DE PLANT 

(KS- I 4603L2C 3700 OHM )RESISTOR 

JI A 
RINGER 

(BK) 

G3AC-3 OR 
GIFR-3(MO) 
HANDSET 

(W-BK) 

(W-G) 

TBI 

RI 

73000 

SIGNAL 

RELAY 

T ]:~XILIARY 
___ _;_R:._ (WHEN PROVIDED) 

(R) 

iiji (W-0) 

!iii (NOTE I ) 

2. LINE SWITCH REQUIRED SEQUENCE, HANDSET REMOVED' 

cb AND c'b' MAKE BEFORE ab BREAKS, 
f g BREAKS LAST. 

P-26E8i9 
LO CX ASSEMBl.Y 
OR I P845 MICRO 
SWITCH (SELECTIVE 
ROUTING) (NOTE I) 

Fig. 6-t&J and SK Apparatus Units, Current Connections (MFD after Sept. 30, 1971} 

Page 8 



LINE 
WIRE 

RING 

TIP 

LINE SWITCH 
(SEE NOTE) 

(S) CBLl 

t (Y) CBRJ 

lBRl CSJ 
c 

(Rl CW·RJ 

f 

g (BK)CW-BKJ 

c' 
(W-BR) 

:~ (Y·S) CW-YJ 

-+-a• 
(W·S) CYJ 

( l - CURRENT COLOR CODE 
[ J - MD COLOR CODE 
@-WITH LONG LINE CIRCUIT 

425E 
NETWORK 

~ 
~ 

R_i;{ 
""\ 

G'h_ 
'V 

c_,.,. 
'U 

L~ 
'U 

RR 

Ll.J(W-BLl 

AND CONCENTRATOR ARRANGEMENT 
© -WITHOUT LONG LI NE CIRCUIT 

G3AC-3 OR TBI 
GIFR-3(MD) 
HANDSET 

~ 
'V 

5 
..n. 

,.,_(BK) ] .... 
(Rl-1>1 

'V 

(Wl-1>1 
~ 

(Wl-1>1 
'V 

12 

(0) 

(W·BK) A 
'U 

ll 

...,-
lW-Gl l_j,, 

?i 
'U 

NOTE: 

155 3, SECTION 502-580-455 

© 

© 

R 

T 

@ 

42 OB 
D) (M 

OR 
44 6F 

OOES DI 

® 

730012 

] 

TO AUXILIARY 
SIGNAL 
RELAY 

( WHEN PROVIDED ) 

LI NE SWITCH SEQUENCE, HANDSET REMOVED: 
a1b1 -BREAKS b1c 1 -MAKES 
C b - MAK~S f g - BREAKS 
ab -BREAKS 

TPA 542637 

Fig. 7-*8L (MD) Apparatus Unit, Connectionst 
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SECTION 502-580-455 

LINE WIRE LINE SWITCH 425E G3AC-3 P-26E819 
(NOTE) NETWORK OR GIFR-3Ml) LOCI( ASSEMBLY 

HANDSET OR IPB45 

(s) (BL) MICROSWITCH 

:i 
(Y) (BR) 

(BR) (SJ JI,. "'-(Rl 
"\LI "" RING 

(OJ 

(SJ 

t (R) 

(W-BR) (G) _;,. :t ~ 6 (Y-S) (W-Y) (W-BK) 

~t_ Cw-s) "" 
(Y) 

(R) (W-R) ~ (BK!,,_ 

:i (BK) 

l "" (W) .n. 
~ 

(W-BK) ;;t (W) .n. 

"" "" TIP 

~ (W-G) 

~(W-BL) 

NOTE: 
LINE SWITCH SEQUENCE, HANDSET REMOVED: ( )-CURRENT COLOR CODE 

( )-MO COLOR CODE a'b'-BREAKS b'c 1 - MAKES 
c b - MAKES f g - BREAKS 
ab - BREAKS 

Paga 10 

@-WITH LONG LINE CIRCUIT AND 
CONCENTRATOR ARRANGEMENT 

(!}-WITHOUT LONG LINE CIRCUIT 

Fig. 11--t8M {MD) Apparatus Unit, Connadion .. 

TBI 

4 
-"" -vr 

~ 

J 
~ 
~ 

J 
2 

"" 
)... 
"" 
A 
~ .n. 
IJ ...,. 
~ 

JJ.. 
J 

~r y 

47,00011 

[:; E 
E 

,, 
y 

®t 

7300 

]

4208 
(MO) 
OR 
446F 
DIODES 

R J TO 
T SI 

AUXILIARY 
GNAL RELAY 

(WH EN PROVIDED) 



• 

ON POLE 

290 BRACKET 

3/8 IN. 
MOUNTING 
HOLES IN 
BRACKET 

APPROX 55 IN. 

TO IUND 

ON METAL FENCE 

155 3, SECTION 502-580-455 

NOTES: 

I: USE 290 BRACKET WHENEVER 
TELEPHONE SET CAN NOT BE 
FASTENED DIRECTLY TO 
MOUNTING SURFACE . 

2. WHEN ATTACHING BRACKET ON FLAT 
SURFACES USE ONE HOLE IN EACH GROUP 
OF "A" HOLES. USE HOLES AS FAR FROM 
CENTER OF BRACKET AS PRACTICABLE. 

ON MASONRY, BRICKWORK, 

CONCRETE,STONEWORK,ETC 

Fig. 9-29-Type Bracket Mounted on Various Surfaces 

TABLE B 

FASTE.NERS FOR 29-TYPE APPARATUS BRACKETS 

SURFACE QUAN FASTENERS 

Wood 4 1-1/2 in. No. 14 RH galvanized wood screws 

Wood poles 4 2-1/2 in. or longer No. 14 RH galvanized wood 
screws 

Wood poles (where diameter of pole 
2 

5/16 x 3 in. coach screws or 2-1/2 in. or longer 
is 8 inches or less) No. 14 RH galvanized wood screws 

Finished masonry, brickwork, con-
4 

5/16 x 2-1/ 4 in. hammer drive anchors, or ap-
crete, etc proved equivalent 

Solid metal - metal fences, 
1x5/16 in. No. 18 RH brass machine screws. 

4 Drill and tap holes using 17 /24 in. drill and 
columns, etc* 

5.116 in. No. 18 tap 

Hollow tile, corrugated metal, 
4 1/ 4 x 4 in. RH toggle bolts 

plaster board, etc 

* Iron straps, bolts, etc may be used where local instructions permit. Attach telephone set securely. 

Page 11 
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BELL SYSTEM PRACTICES 
Plant Series 

I. GENERAL 

SERVICE 

1500M TELEPHONE SETS 

TABLE A 

SECTION 502-581-400 
Issue 2, March 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1, 2 and Tables A, B. 

POLARITY GUARD CONNECTIONS 
(P-900052 GUARD ASSEMBLY) 

LI NE 
WIRE 

NOTES: 

CONN 
9LOCK 

I. LINE SWITCH SEQUENCE, 
HANDSET REMOVED. 
11 I be - MAKES 
(2) de- MAKES 
(3) g f- BREAKS 

D4BJ 
MTG 
CORD 

2. SET IS FURNISHED WIRED FOR IAI 
OR IA2 KTS WITH BRIDGED RINGER. 
REFER TO TABLE B FOR CLASSES OF 
SERVICE NOT SHOWN. 

( ) CURRENT COLOR CODE 
[] MD COLOR CODE 

TERM. 
STRIP 

C4A RINGER 

REMOVE CONNECT 
FROM TO 

LEAD COLOR 

NET. NET. 
POLARITY 

GUARD 

Line Switch (W)[S-W] c s 
Dial (BK) RR T 

Polarity (W) c 
Guard (G) RR 

Note: For use· when specified by local 
instructions for end-to-end signaling installation. 

LI NE 
SWITCH 

425G 
NETWORK 

G3-TYPE 
HANDSET 

25A3 IMDI 
DIAL 

Fig. 141500M (MD) Telephone Set Connections, With 25A3 (MD) Dial• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page I 



SECTION .502-581-400 

LINE 
WIR ( 

(G) 
TIP 

(R) 
RING 

(Y) 

Al 
(BK) 

NOTES: 

fa CONN 
BLOCK 

G 

-0 

I ' 
l i~ 

J,., 
-.,.., 

.··~ 

.l.. 
~ 

x -...-

D4BJ I 
MTG ~, 
CORD • 
(G) !' 

M 
I~ 
··: 

(R) 

(Y) 

J!lrU. 

I. LINE 
REMO 
(I lb 

SWITCH SEQUENCE, HANDSET 
VED. 

c MAKES (2) de MAKES (3) fQ BREAKS 

IS FURNISHED WIRED FOR IAI OR 
KTS WITH BRIDGED RINGER. REFER 
ABLE B FOR CLASSES OF SERVICE 
SHOWN. 

2. SET 
IA2 
TOT 
NOT 

TERM. C4A 
STRIP RINGER 

I 

\x L(BK) (S) 

3 ' '* 0• ~ 
4 ' .. (R) (S-R) 
0· 
)L.. (G) 
-VJ 

@. 

..b. 

.1. 
~ 

I\ ., 

(Rl 

(2 

"' l 

,, 

LIN( 4256 G3-TYPE 25W3 
.. SWITCH NETWORK HANDSET DIAL 

, 
(G) 

K,.,. 
.'U 

r 
0 
~ 

d e (W) c 
J9-BrU_ _r... 

" 'V 

R)h_ (BK) 

c"f: 
(BR) 0- (W) 

j~ (Y) 

(W) J_wJ_ .n. 
~ 

(W-BL) (W-BL) 

_iw) -0 u. f.J.Q (BK) (R-G) 
T ~ 

J.tl ,,..,, 
'V 

(R) 

B,,._ (BK) 
-0 

t (BL) 

TPA 5426j 

Fig. 41500M (MD) Telephone Set Connections, With 25W3 (MD) Dlol• 

TABLE B 

LINE AND RINGER CONNECTIONS 

CONNECTIONS IN SET MTG CD AT CONN ILK 

8 

-·--··--· -- ·-· - ............ r. ------

FEATURE 
(NOTE 1) 

Separate 
Ringer 

Separate Ringer 
and lAl or 1A2 
KTS (Note 2) 

G 

1 2 

1 2 

MTG CORD 
.... , 
Y BK 

3 4 

5 6 

RI~:.: i::os LINE c6:\~:G. ::~ ~T~ 
-·---- -··-------j ----- . ·--· ·-·----j ---·· 

IL W BK S S-R TIP RING R-Rl I-Bl A Al 

3 4 K A G R Y BK 

3 4 3 4 K A G R BL W Y BK 

Notes: 1. Set is furnished wired for lAl or 1A2 KTS with bridged ringer. 

Page 2 
2 Pages 

2. Replace D4BJ mounting cord with D6AA. 
3. When ringing capacitor is not required, connect(s) ringer lead to A of network. 



BELL SYSTEM PRACTICES 
Plant Serles 

SERVICE 

1 SOOS TELEPHONE SETS 

LEAD ,' CONN 

DESIG tiJ BLOCK 

TO CO 

OR PBX 
LINE 

TO 
SPKR­
PHONE 
SYS 

!iiilii:i 
TIP )fa! ),. 

RING 

Al 

A 

AG 

LK 

RI 

I IT 

/IR 

NOTES' 

ml:: 

DIOP 
MTG 
CORD 

(W-BL) (G] 

(BL-W) (Rj_ 

(O·W) [Y] 

(W-Sl [BR·Y) !~:;: 
(W-0) 

(s-w) (BL] 

(G-Wl 

I, .... ,., 
(W-BR) (w] 

(BR-W) (BR-BK] 

I. CONTACTS O, E AND ASSOCIATED LEADS WERE NOT 
PROVIDED ON SETS Of EARLIER MANUf"ACTURE. 

C4A 
RINGER 

(S) (BL] 

IBRl 

lBKI (S-BK] 

2. ll'NE SWITCH SEQUENCE, HANDSET REMOVED. 
(I ) be MAKES (3) ab AND a' b' BREAKS LEAD 
(2) de AND ~ c' MAKES (4) gf BREAKS 

( ) CURRENT COLOR CODE. RINGER 
I I MO COLOR CODE. 

LINE 
SWITCH 

(SEE NOTEtl 

(W-BR) 

s:. 
1-.· 

(G) :f (W) 

Q I (R) 

NETWORI< 

_J,. 
-io 

_J,. 
-x; 

(s] ;,. 
-;;: 
nc 
~ 

(S-G]~ 

~ 
' ]s-w] __;;_ 

1' 
F 

0 

Lis·Rj_~ 
""'<J 

~ 
'Q" 

TABLE A 
RINGER CONNECTIONS 

INDIVIDUAL RING 
COLOR OR 

BRIDGED PARTY 

(RI 7 7 
(BK) B 3 

SECTION 502-581-401 
Issue 2, March 1971 

AT&TCa Standard 

93-TYPE 
HAN>9ET 

iii 

(BK) 
~ 

""'<I 

(w) 
-0 

(w) 
~ 

"""'<./ 

TIP PARTY 
(NO, IDENT, 
GRDl 

3 
B 

2583lMDI 
DIAL 

(G) 

(0-BK) 

(BK) 

(R-G) 

(W) 

(R) 

(0) (V-G] 

(V) (V·V] 

Fig. 1-t1500S Telephone Set Connections, With 2583 (MD) Dial and 425E ar 425G Network, Wired for 
Speakerphon ... 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-581-401 

1. GENERAL 

1.01 Reissued to add nontechnical changes to Fig. 
1, 2 and Table B. 

Page 2 

IEAD 

Line 
Switch 

Dial 

Polarity 
Guard 

TABLE B 

POLARITY GUARD CONNECTIONS 
(P-900052 GUARD ASSEMBLY) 

REMOVE CONNECT TO 

COLOR FROM 
POLARITY NET. 

NET. 
GUARD 

W-BR c s 

BK RR T 
G-W c s 

G RR 
w c 

Note: For use when specified by local instructions 
for end-to-end signaling installation. 



TO co 
OR PBX 
L I NE 

SPKR-
PHONE 
SYS 

LEAD II CONN 
DES I G ~fl BLOCK 

:.~::.:~~ 

Tl P 

R I NG 
~{ 

I @;, 

A I lt 
~i~J 

AG !tlf.~ 
LK ~~~~ 

R I !I 

I T I 

IT 

IR :%;{' 

:~;:::.:;: 

!~:~~!!! 

DIOP 
MTG 
CORD 

(W-BL) 

TERM. I 
STRIP •. , 

' : ; ~ 

C4A 
RINGER 

(R) 

NOTE: LI NE Siii TCH SEQUENCE, HANDSET REMOVED 
(I) be MAKES (3) ab AND a' b' BREAKS 
(2) de AND b' c' MAKES (4) gf BREAKS 

LINE 
SWITCH 

ISS 2, SECTION 502-581-401 

I 425G(MDI I I NETWORK I 
r 

G3-TYPE 
HANDSET 

2SY3 (MDI 
DIAL 

(G) 

(0-BK) 

(G-W) 

(BL) 

(BK) 

(W) 

(II-BL) 

(R-G) 

(R) 

(0) 

(V) 

• 

• 
• 

• 
• 

Fig. 2 ...... 1500S Telephone Set Connections, With 25Y3 (MD) Dlol and 425G Network, Wired for Speakerphone• 

Page 3 
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BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

1 SOOY TELEPHONE SETS 

TABLE A 

SECTION 502-581-402 
Issue 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1 and 2. 

POLARITY GUARD CONNECTIONS 
(P-90D052 GUARD ASSEMBLY) 

REMOVE 
CONNECT TO 

LEAD COLOR FROM POLARITY 
NET. GUARD NET. 

Dial (BK) RR T 

Line (BR) c s Switch [S-BR] 
1---

Polarity (G) RR 
Guard (W) c 

Note: For use when specified by local instructions for 
end-to-end signaling installation. 

( ) Current color code 

[ ] MD color code. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-581-402 

LI 
WI 

TIP 

GRD 

RING 

NE 
RE 

(Gl 

(Y) 

(R) 

NOTE: 

CONN 
BLOCK 

G 

...n.Y -.,,, 

~ 
~ 

03BN MESSAGE 
MTG WAITING 
CORO LAMP 

(BL) 

(G) 

(SJ 

(Y) 

C4A 
RINGER 
(BK) 

J_sJ_ 

(S·Rj_ 

(R) 

(R) 

LI NE 
ll lb 
(2) d 

SWITCH SEQUENCE, HANDSET REMOVED. 

( l 
[] 

c- MAKES (3) ab-BREAKS 
e-MAKES (4) gf - BREAKS 

CURRENT COLOR CODE 
MO COLOR CODE 

LINE SWITCH 4256 25A3 
NETWORK DIAL 

(BL) 

]u f 
(S-~ J "' 

:>E: 
(G) 

(W) [s-w) _d_ (G) ... 

~ (BK) 
~ 

G 
(W) 

~K 

eQ)A 

~ 
(R) 

L2 

(BR) [s-BR]J ~ (O·BK) 

:t 
"'U ... 

(Y) (S·l'l_ 

(s) 

(R) (S·R}_ ~N 

:f "'U 

(BK) (S·BK) ~R (R-G) 
"'U 

Fig. 141500Y (MD) Telephone Set Connedlon1 With 25A3 (MD) Dia .. 

Page 2 

TERM. G3-TYPE 
STRIP HANOSEt 

(BK) .n. -.., 

_,.,l3 
"'O 

,..JO (W) 
~ 

~ VJ 

~I (R) 
-0 "'Q 

,..,!2 
VJ 

(W) 
-0 



LINE 

Ill RE 

TIP 

GRD 

RING 

(GJ 

(1 

(R) 

NOTE: 

CONN 
BLOCK 

R 

-0 

I 

D3BN MESSAGE 

MTG \IA/TING 
CORD LAMP 

(BL) 

(G) 

(S) 

(Y) 

C4A 
RINGER 

(BK) 

(S) 

(S-R) 

(R) 

(R) 

LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (31 ab BREAKS 
(2) de MAKES (41 gf BREAKS 

LI NE 
SI/ITCH 

(G) 

>t: (II) 

c .,vb 
L_ (Y) 

(BR) :ll~i 

'.-E ~ _(_R_)_ 

425G 
NETWORK 

Ju 
J,f 

~ 

~..171.. 
-xr 

G 

RR 
°'-
~ 

,.,,_ 
~ 

0K 

-0A 

L2 

c 
_n._ 
~ 

25W3 
DIAL 

(BL) 

(G) 

_(_R_)_ 

~ 

~ 

(0-BK) 

(R·G) 

ISS 2, SECTION 502-581-402 

TERM. 
STRIP 

G3-TYPE 
HANDSET 

(BK) .J>. 

(R) 

-0 

(II-BL) J 

Fig. 241500Y (MD) Telephone Set Connections With 25W3 (MD) Dial• 

Page 3 
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IELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

15141 TELEPHONE SETS 

TABLE A 

SECTION 502-581-403 
l11ue 2, February 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to 
Fig. 1, 2 and Table A. 

POLARITY GUARD CONNECTIONS 
(P-90D052 GUARD ASSEMBLY) 

CONNECT 
REMOVE TO 

LEAD COLOR FROM 
NET. PO IA RI TY NET. GUARD 

Line w c s Switch 

Headset 
l<>N-OFF S-R c s 

Key 

Dial BK RR T 

Polarity w c 
Guard G RR 

Note: For use when specified by local instruc­
tions for end-to-end signaling installations. 

© American Telephone and Telegraph Company, 1971 

Printed in U.S.A. Page 1 



SECTION 502-581-403 

DIOP TERM. HEADSET LINE SWITCH 
MTG CORD STRIP AND FLASH 

KEY 

T IW-BLI ...n...2 

IDR II IW-SI ~a 
RDR RIL IS-WI .:.:4 ISi 

(SEE~TE ll 
~ 

R (BL-WI .n.' (RI 

~D (S-Yl 3-FL 

1 (GI d • ,.... 
HS 

(8-R) ....-
o.!1 (BL) 

t (RI 

""". 
IBKl Ye 

~ IG·VI 

7 (W·Gl jHS 

*' (W-BRI 

(W-Gl 

f FL 
(BK-Sl 

n.! 
l (S) 

HS 
(S·BKl 

~ 
(S-Vl 

!YI 

Al ORG IO·Wl _M (G·BK) b 

A (W·Ol ~5 (BR) ~HS ~ t (BR) c 

LOR BL (G-Wl J"»EI 

LS (W-Gl ::E2 
~ 

az (811-Wl 

* BZI (W-BRl 

* 

NIA uwa 4UG 241· HEADSET 
RINGER DIAL NET. TYPE JACKS 

AMPL. 
(GI 

IBKI 

_,,,A 

IRl .:K 

IS·Rl (BKI .:RR ·- "'Cl 

* !.!!..... (O-aQ 

(W) 

N,c 
..... (WI 

(W-BLl "'K: " 

(R) _d 

~5 (Y-11) 

(R·Gl ~ IBKl ~ 
1R :2 (BR) " 

J 

""' 
..., "' (W) 

:1GN 

"' 

~B 

IBLl J 
_n,4 

""' 

NOTES: 
I. CONNECT TO TIP AND RING OR TO 

COMMON OR PRIVATE LINE RINGER 
CIRCUIT AT CONNECTING BLDCK AS 
REQUIRED. 

2.LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) b C·MAKES 
(2) do-MAKES 
(3) g f-BREAKS 

* INSULATED AND STORED 
HS-HEADSET ON-OFF KEY 
FL· FLASH KEY 

Fig. 1 ...... 15141 (MD) Telephone Set Connection• With 25W3 (MD) Dial (Current Production~ 

Page 2 

G5·TYPE 
HANDSET 

IWI .... ....., 

(W) .... ..., 

IR). 
1"> 
"'U 

(BK) .... 
""' 



Ill 2, SICTION IONl1-411 

DIO' TUii. ICAOStT LINE SWITCH NIA 21A3 42'8 241- HEADllT 83-TYl'I 
llT9 COllD STll" AllD 'LASH RINGER DIAL NEr. TYPE - HAllDSEf 

KEY Allfll. 
T 1w-a1 ~, Ill 

IDll• CW-II ::3 CIKI 

R Dll 111 L (I-WI ~4 ISi .n." 
,.,! .. 

. .., 
llU ~K 
IS-RI llKI ;;,1111 ·- ..., 

II ca-w1 J"lcl (RI ISi 

-::io ~ ·-CS-Yl C~IKI 

1 1111 !,.._• IW.l 

~ (9-111 
~c 

,..-
,,.!I llLI .,,! IWI 

t (Ill 

]-~ 
IWl J\. (W) _,.,. 

~ ClllCI 
-,., 

t (W) 
1" 

(41-YI 
-,., 

7 (W-01 _:I- (Ill .d (Ill _,,. 
%_HS (W-1111 :1 (Y-01 _,, 

-,., 

~ CllCI 

(w-G) _,,, IH :2 IBRI -< ~ ..... 
!.R-GI 

~ CIK-81 ].R .,,.. 
'"' ~ (110 _n. 

~ 

(SI ..L cs-llCI _,.,.• 

IHSt 
CILI J' 

C&-YI .n.4 
~ 

(YI 

Al Dll 8 (0-WI _,(, IG'IKI 
b 

A CW-01 ~I 11111 ~HS 'r-c NOTES: 

1 I. CONNECT TO TIP AND RING 011 TO 
'(1111 COMMON Oii PlllYATE LINE RING[ll 

L Olla (8-WI _,.,.El CIRCUIT AT CONNECTING 111.DCK AS 
. ~. 

llEQUlllED • ... (W-81 _,.,.E2 2. LINE SWITCH SEOUENCE, HANDSET RDIOYEll. 

IZ (111-WI 
-,., 

111 bC- llAICES (21 d I-MAKES (31 gf-IRUKS 

* * INSULATED AND SlORED. 
IZI (W-1111 

* HS- HEADSET ON-oFF KEY 
FL- FLASH KEY 

.... 2-+15141 (MD) T•phone Set Con.'Mdlolis With 25A3 (MD) Dltll (larly PnMluctlon,. 

..... 3 
3 ...... 



BELL SYSTEM PRACTICES 
AT&TCo Standard 

SERVICE 

7018 TELEPHONE SETS 

SECTION 502-721-401 
Issue 3, October 1971 

1. GENERAL • Add D4BT mounting cord to Fig. 1 and 2 

1.01 Reissued to: 

• Change Tables A and B 
LINE 
WIRE 

(NO 

GRD 

TE 2) 

T 
DIAL 
LIGH 
TRN SF 

Tl p 

RIN G 

NOTES: 

(Y) 

['" 
(BKI 

(G) 

(R) 

CONNECT I NG D4BT 
BLOCK OR JACK OR 

D6AB 
MTG CORD 
(NOTE 3 
AND 4) 

;,.. (Y) 

/ 

(BK) 

K_ (BL) 
-xr 

~ (GI 
"-' 

R (W) 

\ (R) 

I. DASHED LINES INDICATE CONNECJION roR 
MANUAL SERVICE. DIAL REMAINS ON SET. 

i 
. ' ··1 

2. GROUND MAY BE OMITTED 1r NOT REQUIRED 
roR SERVI CEJ NOT NECESSARY roR PROTECT! ON 
or DIAL LIGHT TRANSrORMER. 

3. INSULATE AND STORE (BL) AND (W) CONDUCTORS 
IN PORTABLE I NSTALLA Tl ONS. 

4. (BL) AND (W) LEADS ON D6AB CORD ONLY. 

TERM. 
STRIP 

3 
.n.. 
r' 

.n.. 
~ 

!.,._ (s-Gl 
~ . 
~ (S-Rl 

(0-W) 

~ 
"-' 

-~ 
~ 

;{ 
"-' 

DIAL LAMP 495A 

ANr NIGHT NETWORK 

LIGHT SWITCH 

~ 

~ 

enc 

j "-' 

LINE SWITCH 

(S-BL) 

J~ 
Gy/_ (S-R) 

gf-E (S-BK) (NOTE~ 
_,..;,._' 
RJ 

(NOTE I) 

~ RR 
r --0 

(S-GI ...>.<.. (S-W) 
1r 
''°'-
~ 

d e 

(S) 

(S-d-: 

ct (S-BR) 
c 

-0 

OP- DIAL PULSE 

ON- OFF NORMAL 

LINE SWITCH SEQUENCE: 

be- MAKE 
de- MAKE 
ab- BREAK 
I g- BREAK 

BA 
DIAL 

(Wl 

(W) } ON 

(BL DR Gl 

(BLrt- DP 

Fig. 147018 (MD) Telephone Set Connections, Without Ringer or as a Portable Installation• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 

G3-TYPE 
HANDSET 

(W) _,-,. 
. .., 

(R) _n. 
~ 

(BK) _n. 
-...., 

(W) _n. 
~ 
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SECTION 502-721-401 

CONNECTIONS FOR TIP, BRIDGED, OR RING PARTY SERVICE 
WHEN USING TELEPHONE SET WITHOUT RINGER 

WIRE OR LEAD 

Line Wire 
at Conn 

Block 

Trnsf Leads 
at Conn Block 

Mtg Cord 
at Conn Block 

Mtg Cord 
at Set 

Ring 
Tip 
Grd 

1610A or 1635A 
Inductor Leads at Set 

COLOR 
INDIVIDUAL 

OR 
BRIDGED 

RING 
PARTY 

TIP 
PARTY 

R R R R 
G G G G 
y y y y 

y y y y 
BK B B B 

TIP PARTY 
WITH IDENT GRD 

10000 25000 

R 
G 
y 

y 
B 

R 
G 
y 

y 
B 

R R R G G G 
G G G R R R 
y y y y y y 
BL B B B B B 
W R R R G G 
BK B B B B B 

R U U U U U 
G Ll Ll Ll t t 
y 3 3 3 3 3 
BL 4 4 4 4 4 
W D D D D D 
BK 4 4 4 4 4 

BK 3 3 
R Ll * 
S • Ll 

l---~~~~~~~~~~~---'~~~~~-l---~-------<'--~-----1-~~~~~-1--~--~~--t-----~-

S-W Ft Ft Ft Bt Bt Line Switch 

• Insulate and store. 

t Terminal on network. 

:j: Remove (G) mounting cord lead from Ll terminal in set and connect to terminal F of network using D-161488 connector and 
MlW cord. 

Note: Connections include modifications to prevent false billing due to incomplete hangup. 
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ISS 3, SECTION 502-721-401 

LINE WIRE 

(NOTE 2) 

GRO (Y) 

DIAL 
LIGHT 
TR NSF 

[

(Y) 

(BK) 

(G) 

(-TYPE RINGER TERM.STRIP 

LI 

DIAL LAMP ANO 
NIGHT LIGHT 
SWITCH 

(S-G) 

(S-R) 

LI NE SI/ITCH 

(5-BLl 

(0-W) 

(S-G) 

RING-(~R~)~--.lllllll-~-V'}-~~--!l!'l!-~~~--.i!ff-~-{L~2~_.,l!i!;--(S_-_Y_)~-i 
(s) 

BA DIAL 

(S-R) 

495A 
NETWORK 

GN 

'iii) (W) ~Jf\l 

.1.:.·.~·:··.'-~.!t.:. ON ( s~--B_K_) _(w_)_f .. llh .. ~' ~-{/) 
·~ ii©1 

NOTES: 
I. DASHED LINES INDICATE CONNECTIONS FOR MANUAL SERVICE. 

DI AL REMA I NS ON SET. 
2. GROUND MAY BE OMITTED If NOT REQUIRED FOR SERVICE, 

NOT NECESSARY FOR PROTECTION Of DIAL LIGHT TRANSFORMER. 
3. WIRED FOR BRIDGED RINGING, REFER TO TABLE B FOR ALL 

OTHER CLASSES OF SERVI CE. 
4. (BL) AND (W) LEADS ON D6AB CORD ONLY. 

DP - DIAL PULSE 

ON - OFF NORMAL 
LINE SWITCH SEQUENCE: 

be- MAKE 
de-MAKE 
ob- BREAK 
lg- BREAK 

Fig. 2-+7018 (MD) Telephone Set Connections, With E-Type Ringer• 

G3-TYPE 
HANDSET 

(W) 

Page 3 



SECTION 502-721-401 

.TABLE B. 

LINE AND RINGER CONNECTIONS WITH ElC OR ElA (MD) RINGER 

TIP PARTY WITH 
INDIVIDUAL RING TIP IDENT GRD 

WIRE OR LEAD COLOR OR PARTY PARTY BRIDGED 10000 26500 

Line I Ring R 5 5 5 5 5 
at Tip G 6 6 6 6 6 

Ringer Grd y 2 2 2 2 2 

R 7 7 7 7 1 
Ringer S-R 1 1 1 1 2 

BK 6 2 2 2 1 
s 1 1 1 1 7 

Capacitor w 7 7 7 7 7 
in Ringer y 5 3 3 3 3 

Trnsf G or Y 2 2 2 2 2 
Leads R or BK 4 4 4 4 4 

R 5 5 6 6 6 
Mtg G 6 6 5 5 5 
Cord y 2 2 2 2 2 
at BL 4 4 4 1 1 

Ringer w 3 3 3 3 3 
BK 4 4 4 4 4 

R L2 L2 L2 L2 L2 
Mtg G Ll Ll Ll § § 
Cord y 3 3 3 3 3 
at BL 4 4 4 Ll Ll 
Set w D D D D D 

BK 4 4 4 4 4 
-

Line Switch S-W F* F* F* B* B* 

426A BK 
Tube Leads R 

y 

* Terminal on network. 

t Remove W lead from D punching in set and connect to BK tube lead using D-161488 connector. 

+Reverse (R) and (G) line wire at ringer for tip party service. 

4 PARTY FULLSELECTIVE 
8 PARTY SEMISELECTIVE t 

-RING +RING 

5 5 
6 6 
2 2 

2 5 
1 1 
2 5 
7 7 

1 1 
7 7 

2 2 
4 4 

5 5 
6 6 
2 2 
4 4 
1 1 
4 4 

L2 L2 
Ll Ll 
3 3 
4 4 
t t 
4 4 

F* F* 

t t 
Ll L2 
L2 3 

§Remove (G) mounting cord lead from Ll terminal in set and connect to terminal F of network using D-161488 connector and 
MlW cord. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

1. GENERAL 

1.01 Reissued to: 

• Add Tables B and C 

•Add Fig. 3 

SECTION 502-722-401 
l11ue 3, December 1974 

SERVICE 

17028 TELEPHONE SETS 

TABLE A 

POLARITY GUARD CONNECTIONS 
(D-180229 KIT OF PARTS) 

CONNECT TO 
REMOVE 

LEAD COLOR FROM 
NET. NETWORK 

Dial (BK) RR 

Line (BR)[S-BR] c Switch 

(R) 
Polarity (BK) 
Guard (G) 

(W) 

*Component of polarity guard assembly, 

( ) Current color code. 

[ ] MD color code. 

RR 
c 

TERM. 
BOARD* 

3 

4 

3 
4 

Note: Install polarity guard assembly only when specified 
by local instructions for end-to-end signaling, 

© American Telephone and Telegraph Company, 1974 
Printed in U.S.A. Page 1 



SECTION 502-722-401 

• TABLE B. 

LINE RINGER CONNECTIONS 
17021 TELEPHONE SET WITH D5AK MOUNTING CORD 

TIP PARTY 

INDIVIDUAL 
RING NO IDENTIFYING GROUND 

WIRE OR LEAD OR 
PARTY :j: IDENT 

BRIDGED :j: 1000 
GRD 

OHMS 

Ring R R R R 
Inside Wire 

Tip G G G G at 
Conn Block Ord y y y y 

Dial Light 
1 y y y y 

Transformer 2 B B B B 

(R) R R G G 

D6AK (G) G G R R 
Mtg Cord 

at (Y) G y y y 

Conn Block (BK) B B B B 

(W) y y y y 

(R) L2 L2 L2 L2 
D5AK 

Mtg Cord (G) Ll Ll Ll c 
at (Y) G G G G 

Set Terminals 
(BK) 4t 4t 4t 4t 

(W) 3t 3t 3t 3t 

(R) K K K K 

Ringer (BK) G G G G 

Leads (S) * * * Ll 

(S-R) * * * * 
(BR) c c F F 

Line Switch (W) 
[S-W] F F c B 

Strap (BK) 
From H (S-BK] . . . * 

* Insulated and stored. 
t Terminals on lamp terminal block. 
:j: Factory-wired for bridged or ring party. 
( ) Current color code. 
[ I MD color code. 

Note: 1. To silence ringer permanently before all classes of service, disconnect (R) ringer lead from K; insulate 
and store. 

2. When connecting the D5AK mounting cord leads for tip party identifying ground, use D-161488 
connectors and Ml W straps as required to extend conductor leads. 

Page 2 

2650 
OHMS 

R 

G 

y 

y 

B 

G 

R 

y 

B 

y 

L2 

c 
G 

4t 

3t 

K 

G 

* 
Ll 

F 

B 

* 



155 3, SECTION 502-722-401 

• TABLE C. 

LINE AND RINGER CONNECTIONS 
17028 TELEPHONE SET WITH D4BT MOUNTING CORD 

TIP PARTY 
INDIVIDUAL 

RING IDENTIFYING GROUND WIRE OR LEAD OR NO 

BRIDGED 
PARTY IDENT 1000 2650 

GRD OHMS OHMS 

Ring R R R R R 
Inside Wire 

at Tip G G G G G 
Conn Block 

Grd y y y y y 

Dial Light 1 y y y y y 

Transformer 2 B B B B B 

(R) R R G G G 
D4BT 

(G) G G R R R 
Mtg Cord 

at (Y) y y y y y 

Conn Block 
(BK) B B B B B 

(R) L2 L2 L2 L2 L2 
D4BT 

Mtg Cord (G) Ll Ll Ll c c 
at 

(Y) 3t 3t 3t 3t 3t Set Terminals 
(BK) 4t 4t 4t 4t 4t 

(R) K K K K K 

Ringer 
(BK) Ll 3t 3t 3t 3t 

Leads (S) • * • Ll * 
(S-R) * * * * Ll 

(BR) c c F F F 

Line Switch (W) 
[S-W] F F c B B 

Strap (BK) 
FromH [S-BK] . . . • • 

Insulated and stored. 
t Terminals on lamp terminal block. 
( ) Current color code. 
[ ] MD color code. 

Note: To silence ringer permanently (for all classes of service), disconnect (R) ringer lead from K; insulate 
and store. 
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SECTION 502-722-401 

LINE 
WIRE 

i'P.'. 

D4BT 
OR 

D5AK 
MTG 

CORD 
(NOTE 

3) 

IBK) 

(W) " 

l 

TERM. 
BLOCK 

~ 

I 

0 

I ... ,. DIAL LAMP 
AND NIGHT 
LIGHT SWITCH 

~i 

" ffi 

!®r 
y, (S-R) 

l~ (G) J 

(II)_,,. -...., 
IR-G) 

J 
(II),..,. 

(R]e, 

'--~--i!!i--~~~~--!!!i--~~~~-lil!l,-~~~~--lll!l,-~~~~~llill-~~~l~R~)~~ 

TIP (G) IG) 

(R) 

NOTES: 
I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 

2. BRIDGED RINGING CONNECTIONS SHOWN. SEE TABLE B OR C 
FOR ALL CLASSES OF SERVICE. 

3. CONNECTIONS SHOWN FOR D5AK MTG CORD. IF D4BT MTG CORD 
IS USED, REFER TO TABLE C. 

(II) 

(G) 1: 
(BR) 

~ (Y) -.(,Cb MIA RINGER 
...1' i (S-R) IH ,;. (SJ 1-a ~: 

(BK):K * .(OV>--i!------iill~(.:.:.R),_ 
G -0 (BK) 

be- MAKE 
de MAKE 
ab BREAK 
I g BREAK 
j k MAKE 

Fig. 1417021 (MD) Telephone Set Connedions Using 25P4 (MD) Dial and 4010D Network• 

Page 4 

(G) 

(0-BK) 



LINE WIRE CONN 

DIAL 
LIGHT 

NOTE So 

BLK 

I 

IBKI 

IWI 

IGI 

IYI 

IR 

I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 
2. BRIDGED RINGING CONNECTIONS SHOWN. SEE TABLE B OR C 

FOR ALL CLASSES OF SERVICE. 
3. CONNECTIONS SHOWN FOR 05AK MTG CORO. 

IF 04BT MTG CORD IS USED, REFER TO TABLE C. 
LINE SWITCH SEQUENCE' 
be-MAKE ob-BREAK jk-MAKE 
de-MAKE to- BREAK 

Ill 

I 

ISS 3, SECTION 502-722-401 

(wJ (s-w] 

LI {G) 'II (S-G] 

* INSULATED ANO STORED 
{ ) CURRENT COLOR CODE 

( ) MD COLOR CODE 

MIA 
RINGER 

~* 
(R) 

~* 
{BK) 

{R-G) 

(BL) 

{G) 

(0-BK) 

Fig. 2417028 (MD) Telephone Set Connections Using 25H4 (MD) Dial and 40108 Network• 

Page 5 



SECTION 502-722-401 

~ge 6 
.ages 

Fig. 4Method of Terminating D4BT and Current Production DSAK Mounting Cords• 



BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

SERVICE 

17128 TELEPHONE SETS 

SECTION 502-725-401 
Issue 2, January 1971 

AT&TCo Standard 

1.01 Reissued to add nontechnical changes to Fig. 
1, 2, and Table A. 

POLARITY GUARD CONNECTIONS 
ID-180229 KIT OF PARTS! 

REMOVE FROM CONNECT TO 

LEAD COLOR TERM 
NET. STRIP* NET. 

Dial BK RR 3 

Line Switch w c 4 

R 3 

BK 4 
Polarity Guard 

G RR 
w c 

*Component of polarity guard assembly. 

Note: For use when specified by local instructions 
for end-to-end signaling installations. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-725-401 

LINE 

LINE 
2 

B r>..--~(B~Kl,,, 
(BL) 

(0-BK) 

I (BK) 
*---.15-----IW-----'iiiii-------lii'O'------.llll/;-'-'--"'------iilll'-------{/).-i!!!i----,-~=--· 

RR 
.X. 

*---'illli---'-"-"'-'......l=.o~~lillli-------lilil'-----'---iiii-~'-----ll!'O-----..) 

~~AL [ 
LIGHT 
TRNSr 

--ll!ll----'-'--=..!-ll!ll------it~',~i-(/)--' 

LI 

(W-BL) 

%~ 
~ NOTE: 
fut USE El RINGER TO PROVIDE 
lf'I RINGING IF REQUIRED.CONNECT 
[lj •. , AS SHOWN IN SECTION 

}~ COVER I NG E-TYPE RINGERS. 

' *-INSULATE AND STORE flll I -PART OF MOUNTING CORD 
l!::"! LINE SWITCH SEQUENCE: 

be-MAKE 
de-MAKE 
ab-BREAK 
lg-BREAK 
jk-MAKE 

Fig. 1 ..... 17128 (MD) Telephone Set Connections Using 25P4 (MD) Diol and 4010D Network-Wired for 2-Line 
Pickup, Hold on Line 1, and Signaling• 



LE 
DE 

AD 

LINE 
I 

SIG 

' T !+I 

' R(-) 

T(+) 

R(-) 

* 

* 

* 

* 

* 

* 

ro [ SIG 
CKT 

TO 
DIAL 
LIGHT 
TR NSF [ 

Dl4L 
MTG 
CORD 

(II-BL) 

(BL-W) 

(II-BR) 

(BR-W) 

(W-0) 

(G-V) 

(V-G) 

(0-W) 

(V-S) 

(s-v) 

(W-S) 

(S-W) 

(G-Y) 

(Y-G) 

TERM. 
STRI Pt 

!. 
"'U 

3,,. r 

!./ 
~ 

2 -"O' 
8 -Cf . ;:: 
~ 

:! 
'X{ 

9 ·-"'U 

10 -1' -"'O 

;! 
"O' 

' 
LAMP 6388 
TERM. BOARD LI NE KEY 

(BK) p 

1-(G) 

l"vT 
lRT 

1-(Y) 
u 

(s) w v 
(S-R) 

(0) 

1 (0-BK) 
0 

(II) 

(BL) i:PUSH 

v ..., 

~ 
IQ 

·I~) NIGHT 

~LIGHT 
SWITCH 

2,./ 

~~ 
""'U LIGHT 

:::· 

EXCLUSION 
SWITCH LINE 
(HOLD KEY) SWITCH 

J_G-BK_l 

-r (R) 
(W) f" (BK) 
(BK) 

* (Gl d 

II (Y) 
I 

*!BL) e 

* (S) h 

*J£!:3 (BR) 

(GI d...,e (Wl 

(V-Gl 

(BR) c 
(Y) :l: 

-=\l<sl 

(W-Ol 

(BL) 

(0)}: 

ISS 2, SECTION 502-725-401 

,. 

40100 G3-TYPE 25H4 
NETWORK HANDSET DIAL 

~ 
"'U 

j_GJ_ ~ 

GN"' (W) "' 

R-: 
"'<-' 

i_R-Gl_ 
~ 

Bn. (Bil.ln. 

~ ""' 
J_B!J. 

~ 

A 
0 

L2 
0 

K 
0 

_;:,. (0-BK) 

~ (BK) 
-,., 

~ "'GI_,;, 
"'GI 

(W) _,,. 
'<J 

_M 

(R) "' 
~ 

(R) 

NOTE: 
USE El RINGER TO PROVIDE 
RINGING Ir REQUIRED. CONNECT 
AS SHOWN IN SECTION COVERING 
E-TYPE RINGERS. 

*- INSULATE AND STORE 
I - PART OF MOUNTING CORO. 
LINE SWITCH SEQUENCE' 

be- MAKE 
de- MAKE 
ob- BREAK 
lg- BREAK 
jk- MAKE 

Fig. 2417128 {MD) Telephone Set Connections Using 25H4 {MD) Dial and 40108 Network-Wired for 2-Line 
Pickup, Hold on Line 1, and Signaling• 
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BELL SYSTEM PRACTICES 
Plant Serles 

SERVICE 

SECTION 502-727-401 
Issue 2, February 1971 

AT&TCa Standard 

701D TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

LINE 

WIRE 

(NOTE 2) I!~ 
GRD (Y) ,,.,,,,, 

EIA 
RINGER 

NIGHT LAMP 

AND SWITCH 

i¥fili (s-G J 

SA 

DIAL 
495A G3-TYPE 

HANDSET 

(W) 

(R) : 
(BK) 

0 
B lt®i 0,__-4iil,__ _ __, 

ll 

NOTES: 

.t.~i (NOTE I ) '''';i;} i'(S-'-G"-)_i;,-_d~e-..:.(S,;_-_;.W..:.) __ ~----4i1l'°.__~~-Ol 

}.~ 
DP 

(S-R): 

(S) 

ON 

(S-BK) 

c (S-BR) 

(SL) 

(Gl 

(W) 

!Wl 

\ 
\ 

GN 

I 

I 
I (W) 

I • DOTTED LINES INDICATES CONNECT I ON FOR MANUAL 
SERVICE. DIAL REMAINS ON THE SET. 

4. LI NE SWITCH SEQUENCE, HANDSET REMOVED. 

2. GROUND MAY BE OMITTED If NOT REQUIRED FOR 

SERVICE; NOT REQUIR£D FOR PROTECTION Of 
DIAL-LIGHT TRANSFORMER. 

3. SET WIRED FOR BRIDGED SERVICE. SEE TABLE 
A FOR OTHER CLASSES Of SERVI CE, 

(I ) be- MAKES (4) gf- BREAKS 
(2) de- MAKES (5) jk- MAKES 

(3) ab- BREAKS 

ON DI AL Orf-NORMAL CONTACT 
DP DIAL-PULSE CONTACT 

Fig. 147010 (MD) Telephone Set, Connection•• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-727-401 

Page 2 
2 Pages 

TABLE A 

LINE AND RINGER CONNECTIONS 

WIRE OR LEAD INDIVIDUAL RING 
OR BRIDGED PARTY 

R 7 7 

Ringer S-R 1 1 
BK 6 2 
s 1 1 

Capacitor w 7 7 
in Ringer y 5 5 

Mtg Cord R 5 5 
at Ringer G 6 6 

TIP 
PARTY 

7 
1 
2 
1 

7 
6 

6 
5 



BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

711 B TELEPHONE SETS 

1.01 Reissued to add nontechnical changes to 
Fig. 1. 

LINE 
2 

LEAD 
DESIG 

,.-T 

T 

LINE 
I 

TO 
EXCL 
CKT 

R 

R 

.... 

* 
* 
* 
* 

" [ SIG 
CKT 

TO 01 
LIGHT " [ TRNSF 

r: 

MTG CORD 
Dl4H Dl4L 

(BK) (II-BR) 

(G) (BR-II) 

(BR-BK) (S-11) 

(BR-Y) fo-w) 

(R) (BL-II) 

(Y) (W·BL) 

(O•R) (G•Y) 

(O·G) (Y-G) 

(O·BK) (S·Y) 

(0) (V·S) 

(W) (w-s) 

(BL) (W-0) 

(BR·G) (G-Y) 

(BR-R) (Y-G) 

TERM. LINE EXCN KEY 
STRIP.t KEY 

!. (BK) 
-~ t (G-11) 
2 ..... (G)J 

L n (G-Y) 

E2 (W) J 
(BL) j 

.J (BL) - (R-Y)J 

'./ (R) 

3 "'h ..... 
-~ 

(S·R) 

L:i__ (S-G) 

10 
(S) .,,._ 

9 ..... (S·Bll) 

7 (S-Y) .,,._ 

\ (w) 

8 (o-w>}PUSlt ...... = 
LAMP TERM. STRIP 

(S-BL) 

41(s-R) 
-.u- ] NIGHT 
I (S G) LIGHT 
,.,._ " SWITCH ...,. 

(O•W) 
2 

~DIAL 
LAMP -

LINE 
SWITCH 

f 

Q 

d • 

1: 
~ 

k 

j 

SECTION 502-727-403 
Issue 2, January 1971 

AT&TCa Standard 

BA 495A G3-TYPE 
DIAL NET\IOftK HANDSET 

.h. 
(BL) 7 

DP{(G) OR (BL)-"'RR 

~ 
(S-R) ~ (W) 17' 

h 
-~ 

(w) 

ONl(w) 
l'"JL (II) 17' 

RIJ\ 
"" 

(R)-"' 

/: -(S-BK) 

0-
(BK~ 

"" 

(S-Wl _,; 
""" 

NOTES: 
I , EXTERNAL RINGER MUST BE 

PROVIDED IF RINGING SERVICE IS 
REQUIRED, SEE SECTION COVER ING 
El•TVPE RINGER FOR CONNECTION 

2. FOR EXCLUSION ON LINE 2, CONNECT 
(R·Yl AND (G-Y) EXCLUSION KEY 
LEADS TO TERMINALS 3 AND 4, 
RESPECT! VELV. 

* INSULATE AND STORE 
t RO.RT OF MOUNTING CORD 

DP- DIAL PULSE 
ON- OFF NORMAL 
LINE SWITCH SEQUENCE: 

b c- MAKE 
d e- MAKE 
a b- BREAK 
f Q- BREAK 
j k-MAKE 

Fig. 1-*7118 (MD) Telephone Set Cannedlon1, Wired for 2-Line Pickup, Exclusion on Line 1. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. 
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BELL SYSTEM PRACTICES 
AT&TCo Standard 

1. GENERAL 

1.01 Reissued to revise Fig. 5. 

SERVICE 

1702D TELEPHONE SETS 

SECTION 502-728-401 
Issue 4, November 1974 

TABLE A 

POLARITY GUARD CONNECTIONS 
(D-180229 Kit of Ports) 

REMOVE FROM CONNECT TO 
WIRE 
OR COLOR 

TERM. 
LEAD NET. NET. BLOCK• 

Line 
BR c 4 

Switch 

Dial BK RR 3 

D-180229 
R 3 

BK 4 
Polarity 

G RR 
Guard w c 

Component of message waiting lamp assem­
bly located between dial mounting brackets. 
Use screws from terminal board in D-180229 
Kit of Parts. 

Note: Terminal board and retainer furnished 
with D-180229 Kit of Parts are not used on 
sets equipped with message waiting feature. 
Install polarity guard only when specified by 
local instructions for end-to-end signaling. 

© American Telephone and Telegraph Company, 1974 
Printed in U.S.A. Page 1 



SECTION 502-728-401 

E LIN 
WI RE 

(Y) 
GRD 
(NOT EI) 

TO 
DIAL 
UGH 
TRNS ·[ 

TIP 
(G) 

RING 
(R) 

NOTES' 

CONN D5AK 
BLOCK MTG 

CORD 

l! (W) 
'V 

~ (BK) 
~ 

(Y) 

lG (G) ,., 

~ (R) ,., 

TERM. NIGHT LAMP 
BLOCK AND SWITCH 

3.nt.. ,., 
2,,._ 

t (0) 

~ (BL) 

1 (S·R) 

I 0-
(G) J 

(R) 

5+ 
6t 

MESSAGE WA I Tl NG 
LAMP AND TERM. 
BLOCK 

1r..fil • 
'CF 

2~ 

I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 
2. TO PERMANENTLY SILENCE RINGER, DISCONNECT (R) RINGER 

LEAD AT ][OF NETWORK. INSULATE AND STORE. 
3. SET WIRED FOR BRIDGED SERVICE. 

LINE 4010D MIA G3-Tll'E 
SWITCH NETWORK RINGER HANDSET 

RR0-
(BK) 

(W) 
GNn... 
'~ 

(BL:) 

_j( B"'-

l (SK)_,,. 
k .,., 

(R·G) 

R,( (W) _,.,. 

(BK)J 
~ 

fig 
I 

(W) _,.,. 
;-BL) 

(R) 

(R) _,.,. ,., 

~ (BK) ,., 

..!!L* (BL) 
lLI 

(G) J .,!1:!!.L* d 

:[ _lwj_ _,..! _LG) 
e ~ 

(SI r1 (R) 

•+b (Y) 
,., 

c~ J.j;K) 

(BR) Lf' ~ (O·BK) .,..,;. 
-.c.r 

4. LINE SWITCH SEQUENCE, HANDSET REMOVED, 
'(I) be MAKES (2) de MAKES (3) ob BREAKS 
(4) lg BREAKS (5) Jk MAKES 

* INSULATED AND STORED 

Fig. 1-1702D(MD) Telephone Set Connections With 25P4{MD} Dial, Using DSAK Mounting Cord 
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ISS 4, SECTION 502-728-401 

E LIN 
WI RE 

J.!_)_ 

,,.,_ 
TO 
DIAL 
LJGH 
TRNS 

T 
F 

TIP 
(G) 

IRI 
RING 

CONN 04BT 
BLOCK \~~RD 
lv_ J!l_ 
'</ 

~ (BK) 
~ 

..n..G (G) 
"<f 

.d (R) 
-x; 

TERM. NIGHT LAMP 
BLOCK AND Sw ITCH 

3/> 

2v.r 

l (0) 

~ (BL) 

l (S-R) 

I,.,. (G) J 
'</ 

(R) 

s{ 
6t 

MESSAGE WA IT I NG 
LAMP AND TERM. 
BLOCK 

I ,.,,_j_S) • 
~ 

20 

LI NE 40100 MIA 
SWITCH NETWORK RINGER 

,.,. 
~ 

,o., 

3< BL 

R,l 

(BK)J f...L g 
I 

_,.,: (BK) 

l 

¥' 
(S) 

(BL) J --* 

~* d (G) 

t (W) ~ 
e 

~ J!l ISi 
o_ 

b (Y) 
'U 

c J.JiKI 

(BR) 
LZ _r1: 

~ 

NOTES: 

I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 4 · ~rliEbcS~~~~S SE~~~~~EM!i~DS(E3~ aRbE~~~!~s 
2. TO PERMANENTLY SILENCE RINGER, DISCONNECT (R) RINGER 141 fg BREAKS 151 jk MAKES 

LEAD AT~ or NETWORK. INSULATE AND STORE. 
3. SET WIRED FOR BRIDGED SERVICE. * INSULATED AND STORED 

G3-TYPE 
HANDSET 

_(_BJ<l_ 

M 
(BL) 

~ 
~ 

(R-G) 

(w) f>. 
'</ 

M _/), 
~ 

(W-BL) 

(R) 

(R) _/), 
~ 

(G) 

(0-BK) 

Fig. 2_.1702D{MD) Telephone Set Connections With 25P4(MD) Dial, Using D4BT Mounting Cord• 

2~P 4 
(MD) 
DIA 

-

-
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SECTION 502-728-401 

LINE CONN 05AK . TERM. 
WIRE BLOCK MTG BLOCK 

NIGHT LAMP 
ANO SWITCH 

LINE 
SWITCH 

40100 
NETWORK 

'MIA 
RINGER 

GRD 
(Y) 

(NOTE I) 

TO [ DIAL 

LIGHT 
TRNSr 

CORD 

(W) 

~ (BK) 

A 
"XJ 

~ 

I 
A 

I 
;, 
'U 

r 
::§) 

(o) [o-w] 

. (BL)(S-BL] 

(S-R) 

(G)(S-G) 1 ;f I. 

MESSAGE WA IT I NG 

LAMP ANO TERM. 

BLOCK 

TIP (G) (G) 

!..., (S) 
. 'Q 

(Y) 

NOTES: 
I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 
2. TO PERMANENTLY SILENCE RINGER,DISCONNECT (R) RINGER LEAD 

AT .!!. or NETWORK. INSULATE AND STORE. 
3. SET WIRED roR BRIDGED SERVICE. 
4 LINE SWITCH SEQUENCE, HANDSET REMOVED. 

(I) be MAKES (3) ab BREAKS ( 5) jk MAKES 
12) de MAKES ( 41 gl BREAKS 

1< ~ 
'<.F 

(BK) [S-BK] ~ 
""'<7" 

(R) , (S-R] ~ .'<./ 

ij !!,._ 

~ I 
LI 

! :.:· 

(G) [S-G] 

* INSULATED AND STORED 
( ) CURRENT COLOR CODE 
[ ) MD COLOR CODE 

G3-TYPE 
HANDSET 

(BK) 

(R·G) 

(W) -"' 
'<J 

·.l!lli .n. 
"'CJ 

(BL) 

Fig. 3-1702D(MD) Telephone Set Connections With 25H4(MD) Diol, Using DSAK Mounting Cord 

25H4'MDI 
DIAL 



ISS 4, SECTION 502-728-401 

(RI ' . (R) 

I 

NIGHT LAMP 
AND SWITCH 

S) 

I LINE 
SWITCH 

I 
I 
I 

tffi 

ltv2~~(~S)'-~~--<a;...., 
I 
I 

40100 
NETWORK 

RR 

MIA 
RINGER 

G3-TYPE 
HANDSET 

(BK) 

RING ~ 

5! r ... ': .. 1~'.!.:· .. ···.:.:.'.:·:'11:······.'.I·:.:·.··:······::.,,·;····.• lll :::, ii~ ~.__.,r .. fl._l _<_R_l -1:;"' I I 
'----4'-;.:--''.; ------;:.~.·--~.'.·.··.·:·.. -j~,..__.. ---1: -~111 ('-'-'--W) 0:.·,t,.:·::.::':·;·'·:'.•'•:.:!,:.:.1.; 

te: All '··.···.i··.·1·.,·i··i: ... ·i1~ .• ·.·.ii·.i 1!!~ (R) \: L ii 1ii ft !;! ~!~~ (R) 
0 ~\I 

~· I 
I 
I 
I 

NOTES: 
I. STATION GROUND SHALL BE PROVIDED FOR ALL INSTALLATIONS. 
2, TO PERMANENTLY SILENCE RINGER, DISCONNECT (R) RINGER LEAD 

AT J!. OF NETWORK, INSULATE AND STORE. 
3. SET WIRED FOR BRIDGED SERVICE. 

4 LINE SWITCH SEQUENCE, HANDSET REMOVED. 
(I) be MAKES (31 ab BREAKS ( 5) Jk MAKES 

121 de MAKES ( 41 gf BREAKS 

* INSULATED AND STORED 
( ) CURRENT COLOR CODE 
( ) MD COLOR CODE 

Fig. 4-t1702D(MD) Telephone Set Connections With 25H4(MD) Dial, Using D4BT Mounting Cord• 

2!1H41MDI 
DIAL 

• 

• 
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SECTION 502-728-401 
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Fig. S-tMethod of Terminoting D4BT and Current Production DSAK Mounting Cord .. 



BELL SYSTEM PRACTICES 
Plant Serles 

1. GENERAL 

SERVICE 

17138 TELEPHONE SETS 

SECTION 502-728-402 
l11ue 2, February 1971 

AT&TCo Standard 

TABUA 

1.01 Reissued to added nontechnical changes to 
Fig. 1and2. 

POLARITY GUARD CONNECftONS 
FOR 17131 TELEPHONE SETS 

(D-180229 KIT OF PARTS) 

REMOVE CONNECT TO FROM 
LEAD COLOR 

NET. NET. TERM 
BLOCK* 

Line BR c 4 
Switch 

Dial BK RR 3 

R 3 

BK 4 
Polarity 
Guard G RR 

w c 

*Components of polarity guard ass,embly. 

Note: For use when specified by local 
instructions for end-to-end signaling inst.allation. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-728-402 

E LIN 
WIR 

TO 
OIAL 
LIGHT 
TR NSF 

TIP 

TIP 

RING 

RING 

E 

"" 

.... 

(2) 

(1) 

(J) 

(2) 

NO TES: 

CONN D6AF 
BLOCK MTG 

(HOTEi) CORD 

7 
(BK) 

J?. ."" 

6 (W) 
.f»-

"" 

.A. (BL) 
-.u-

I (G) 
-0 

2 (R) _,.,... 
"" 

_A (Y) 

"' 

TERM. 
STRIP 

~(W) 
"' 
;;_ (BL) 

"' 

(BL) 

(G) 

lcw-o> 
'(;" 

.f»- (BK) 

~ 

,,j._ (G) 

;;_ (S) 

l (W) 

(BR) 

l (R) 

9 

::i (Y) 

"" El 

638D EXCLUSION NIGHT LAMP 
LINE SWITCH TERM. 
KEY (HOLD KEY) BLOCK 

I (G) 

~ 41 (BL) 

m 
(0) 

n 

~ 3 

"' 

~· * • 
5 

d 

"' 
(S) l k *~g * (0) h ~ j t: c 

d 
(G-Bli) 

• 
b 

a 
(BK) 

*=1: 1: 
f 

(S-R) 
g / 

h 

I. IF RINGER IS REQUIRED, REPLACE CONNECTING BLOCK WITH SEPARATELY ORDERED 
El-TYPE RINGER. 

2 . LINE SWITCH SEQUENCE, HANDSET REMOVED: 
be-MAKES ab-BREAKS 
de-MAKES lg-BREAKS 

lE INSULATED AND STORED 

LINE 
SWITCH 

(NOTE 2) 

j~ 
(BK) 

~+_(R) 
f 

(Gl 

:L.wj_ 

(BR) 

:l!Yl 

:{(s) 

Fig. 1-t17138 Telephone Set Connections With 25H4 Dia .. 

Page 2 

40108 25H4 G3-TYPE 
NETWORK DIAL HANDSET 

l!n.. (R-G) 

"" 
~ (W) .n. 

~ 
-v.J 

n... j_BL_l_ 

l 
~ 

(BK) .n. 
"" 

(W-BL) 

(W) _,,. 
~ 

(R) 

(R) 
-0 

J 
.:,.. (G) 

"" 
~ 

RR 

"' 
(BK) 

"" 

~ 
"" 

_;,.. (0-BK) 

"" 

~ 
"" 



I LIN 
lllR 

TO 
DIAL 
LIGH 
TRNSF 

T 

TIP 

TIP 

RlllCi 

E 

f' 

... 

(2.) 

(I) 

(I) 

RING 
_fil_ 

S: 

CONN 
BLOCK 
INOTEO 

7 
-"'-..., 

6 
J'>< ,.,,-

~ 
"" 

I 
1'L 
~ 

~ 
~ 

_,;_ .,.,, 

DUF TERM. 8ll8D 
MTG STRIP LINE KEY 
CORD 

(BK) 

~(W) ...,. m 

E!_ (BL) 
n 'CF 

(W) 

(Bl) 

(G) 

ltv-o) 

~ k 
+-

(BL) _,,._@l!l_ i 
8 ~ c 

d 

(G) ~(G) • 
"'Cr 

~ b 
~ 

J_ (5) 
a 

ltv) 
(BR) 

(R) l(R) 
f .,.,,. 

9 
g~ 

fil ltY) h 
"" El 

NOTE 
L I F RINGER IS REQUIRED, REPLACE CONNECTING BLOCK 

" 2.L 
ITH SEPARATELY ORDERED El-TYPE RINGER, 
INE SWITCH SEQUENCE, HANDSET REMOVED: - -be MAKES. ab BREAKS 
de-MAKES flJ-BREAKS 

II 111811.ATED. AND STClllD 

155 2, SECTION 502-728-402 

· EXCLUSION NIGHT LAMP LINE 40IOD HP4 G3-TYPE 
SWITCH TERM, SWITCH NETWORK DIAL HANDSET 
(HOLD KEY) BLOCK !NOTE 21 

I (G) 

~ 
4t: (BL) 

-r (0) (II) -0 

2fi; 

J 

RI (BK) (R-G) 

:f 
"'<./" 

"'U ~ (W) 
VJ" 

*~: 
(R) ! (Bl) 

r (BK) "' ...., 
d 5 (11-Bl) 

* (S) (W) 
"' 

*~ 
"'CJ 

6,,. (R) 

t (R) 
"'O 

l2 (G-BK) _n. 

J IGl 

~f (W) 
r (G) 
~ • ,.,,. 

(BK) RR 

*=:t: 0-
(BK)_ 

1: 
G 

(S-R) ,,. ,.,,. 
(BR) _;,._ (O-BK) 

l<Y> 

"'Cr 

:-hs1 );! ...., 

Fig. ~17131 Telephone Set Connections with 25P4 Dlal• 
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BELL SYSTEM PRACTICES 
Plant Series 

1. GENERAL 

1.01 Reissued to add: 

SERVICE 

1750A/B TELEPHONE SETS 

• Nontechnical changes to Fig. 1 and 2 

LINE 
WI RE 

NOTEo 

• Note to Table A 

WIRED FOR BR!DGED RINGING, REFER TO 
TABLE B FOR ALL OTHER CLASSES 
OF SERVICE 

LI NE SWITCH SEQUENCE: 
be- MAKE 
de- MAKE 
ob-BREAK 
fg-BREAK 
j k- MAKE 

* I NSULATEO AND STORED 
( ) 38 CORD REEL LEAD COLORS 
[] 3A CORD REEL LEAD COLORS 

40100 

NETWORK 

TERM. 
STA IP 

SECTION 502-731-401 
Issue 2, February 1971 

AT&TCa Standard 

G3K 
HANDSET 

Fig. 1-*1750A/B (MD) Telephone Set, Connections With 25W3 (MD) Dial• 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



SECTION 502-731-401 

TABLE A 

POLARITY GUARD CONNECTIONS 
(P-900060 GUARD ASSEMBLY) 

REMOVE CONNECT TO 

LEAP COLOR 
FROM POLARITY 
NET. 

NET. 
GUARD 

Line (BR) c s Switch [S-BR]* 

Dial (BK) RR T 
Polarity (G) RR 
Guard (W) c 

• Set equipped with 25A3 (MD) dial. 

Note: For use when specified by local instructions 
for end-to-end signaling installations. 

( ) Current color code. 

[ ] MD color code. 

TABLE B 

The 3A cord reels shall be used when 
the telephone set is subjected to tem­
peratures below 40 degrees F. The 38 
cord reel shall be used when the tele­
phone set is not subjected to tempera­
tures below 40 degrees F. 

LINE AND RINGER CONNECTIONS 

TIP PARTY 
INDIVIDUAL WITH 

WIRE OR LEAD COLOR 
OR RING TIP IDENT GRD. 

BRIDGED PARTY PARTY 

1000 OHMS 2650 OHMS 

Incoming Line at I 1:1p (G) 1 1 1 2 2 
71B. Connecting Rmg (R) 2 2 2 1 1 
Block GRD (Y) 3 3 3 3 3 

(R) R R GN Ll B 
Ringer Leads (BK) 1 1 1 y Ll 
(Note) (S) K K K B K 

(S-R) 2 2 2 2 2 

(S) R R R A A 
Line Switch (W) [S-S] F F F c c 

(BR) [S-BR] c c G F F 

(BK) GN to 1 1 toy 1 to Y 
Strap Connections (S-R) A to 2 A to 2 A to 2 B to 2 Y to 2 

(W) Ll Ll Ll Ll to K Ll to B 

Note1: 

To silence ringer permanently when connected for: 

• Individual, ring party, and tip party without identifying ground - remove ( S-R) strap from A of network and 
connect to 2 of TBl. 

• lOOO!J or 26500 GRD - remove (S) line switch lead from A of network and insulate and store. 

) Current color code. 

[ ] MD color code. 

Page 2 



LINE 
WIRE 

NOTES' 

718 04BN 
CONN MTG 

BLK CORO 

423A 
PLUG 

MTG 
BLK 

DIE 
RINGER 

I. WIRED FOR BRIDGED RINGING, REFER TO TABLE 8 
roR ALL OTHER CLASSES or SERVI CE. 

2. IN SETS or EARLY MANUFACTURE, (S) LINE SWITCH 
LEAD WAS CONNECTED TO R ANO (0) (0-0) TO BK 
or P-44E055 MOUNT I NG BLOCK. 

LINE SWITCH SEQUENCE' 
be - MAKE 
de - MAKE 
ab-BREAK 
lg - BREAK 
j k - MAKE 

* INSULATED ANO STORED. 
( ) CURRENT COLOR coor 
[ ] MD COLOR CODE 

LIN[ 
SWITCH 

40100 
NETWORK 

TERMINAL 
STRIP 

ISS 2, SECTION 502-731-401 

3-TYPE 
CORO 
REEL 

25M 
DIAL 

G3K 

Fig. 2_.1750A/B (MD) Telephone Set, Connections With 25A3 (MD) Dial41 
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BELL SYSTEM PRACTICES 
Plant Serles 

SECTION 502-734-401 
l11ue 2, February 1971 

AT&TCo Standard 

SERVICE 

1751C AND D TELEPHONE SETS 

1. GENERAL 

1.01 Reissued t.o: 

e Add nontechnical changes t.o Fig. 1, 2, and 
Table A 

e Add Read note 

e Show 25A3 and 25W3 dials MD 

The 3A cord reel sh.BJJ IJe used when 
the telephone set is subjected to 
temperatures below40 degrees F. The 
8B cord reel shall IJe used when the 
telephone set is not subjected to 
temperatures below 40 degrees F. 

LEAD 

Dial 
Line 

Switch 

TABLE A 

POLARITY GUARD CONNECTIONS 
(P-90D1060 GUARD ASSEMBLY) 

FROM 
REMOVE CONNECT TO 

POLARITY 
COLOR NET. GUARD NET. 

BK RR T 

w c s 
Polanty w c: 
Guard G RR 

Note: For use when specified by local in­
structions for end-to-end signaling installa­
tions. 

© American Telephone and Telegraph Company, 1971 
Printed in U.S.A. Page 1 



LEAD 71B DIZE CONN 
DESIG CONN r.fr,G CORD 

BLOCK I ASSY 

A(EH) ,,.a 
A(I) ~ ..., 

(BL-R) 

(R-BL) 
8 

3 

(BL-R) 

~ (R-BL) 

,.,1_2 (BR-W) _,. 
_,1 

, (BR-W) ..., 
A(2) J>._6 (S-Wl 

'<F 

Al GRD _,,.II (W-BR) 
-.., 

SIG CKT _fA7 (W-S) 
-.., 

ER __n,_9 (W-G) 

ET ~o (G-Wl 
-.., 

TIPUl _n,_2 (W-BL) ..., 

TIP(2) _.n..5 IW-0) ..., 

, 
6 

(S-W) 

II 
(W-BR) 

I (W-S) 

, (W-G) 
7 

9 

10 

2 

,,IG-W) 

~ (W-BL) 

I 'I. (W-0) 
~ 5 , 

RING Ill .n.! (BL-Wl ~ ..., IBL-W) 
!' 

I 
I 

RING(2) ,,.4 (0-W) I 10-W) 
"'CJ'" ". .r 4 

• 
NOTES: 

D COLORS; I • [ l DENOTES 3A CORD REEL LEA 
I ) DENOTES 3B CORD REEL LEA D CXlLilRS. 

2 INSTEAD OF 2. IF RINGING IS DESIRED ON LINE 
LINE I. llOVE (R), AND (BK) RIN 
TB2 TERMINALS 4, ANO 5, RESPE 

GER LEADS TO 
CTIVELY. 

,(BKJ, AND (SI 3. TO EXCLUDE ON LINE 2,llOVE(Y) 
EXCLUSION KEY LEADS TO TB2 TE 
4, 5, AND 6 RESPECTIVELY. 

RMINALS 

* INSULATED AND STORED. 
LINE SWITCH SEQUENCE: 
be- MAKE to- BREAK 
do-MAKE Jk -llAKE 
ab-BREAK 

T82 

.n.8 

;;._3 
\. 

..n.12 ..., 

...n..6 ..., 

.J?l!I 

1 
..n.7 

~ 
1h_' ..., 

...oi.5 -

_n,,4 
-,., --1 

TBI LINE 584G DIE EXCLUSION 4010D 
SWITCH KEY RINGER KEY NETWORK 

(NOTE 2) (NOTE 3) 
(0) 

3i (S) 
(0-BK) 

~ (W-0) G 

* (0) 
c 

(S) 
a * (Y) 

b 

l (BR) 

(W) I (S) .A 
(BL) )kPUSH 'CJ 

(BR) a ~ (W) j 
..ni.2 (BK) !S-Rl 

t (BK) 

IGl (S-R) 
LI j!i -

(G-BK) _,,.F 

(BK) ~ -:RR 
f 

:GN (BL) 

_,,J (Y) ~ 
..., 

1J (R) 
H 

IR) 

f (S-R) L2 

(Y) 
I 

~ 
(GJ 

(W) _n,,C • ,., 
k IBLl * 
~. 

,.,1_3 (Rl f 10 (BKI _AL 

t 
I -,.,. 

n,!4 

\ 
j (V) * .!!. 
~ t: 
k * 

Fig. 141751C and D Teleph- Sets Connections llrith 25W3 (MD) Dia .. 

25W3 3-TYPE G3K 
DIAL. CORD REEL HANDSET 

(NOTE I) 

(G) 

(BK) 

(W) 

(O-BK) 
~ 

!R-GI 

IRl [WJ IRl Cw:t,... 
""' (W-BLI 

(BK) [W} (BK)~ 

""' (RI ... 
IGl [II] !GI 00 _,,. 

""'<' 
(BL)_. 

!Wl~ (W) [B!.J_,... 
""'<' 



w.,. 
.,. a 
a 111 
Ill • 

= w 

__ _,, __ <n------~ 11 

I 
I 

S_l_G_C_K_T_>---<-'>7~----~ 7 

(S-W) 

(W-BR) 

(BR) 

(S) 
(W-S) 

(W-G) :E~R---Olii--{1')9'---Mll"'--""-~ 9 r------v:t-'ltffl---!!!l~--~--l!l!!!-----~,_---l!!ll!"----:i 
(G-Wl _E_T _ _..,.,.__-v>l_o_,,..,_ __ ~IO>------<n-+-...,.--_,,,.-.._ __ _.,.,._ ____ ..,. ___ _,..,.. __ ,. 

(W-Bl) T~l~P-'(~l)'-!i.,_-Vl'2'--~~(W.::.._-B~L~)-4Zr--------t-~~~->i!~.._~--i!!1t-------llitl!IC------!11111"-~ 

1_. 

~T~IP __ <_2,~·--<o---M11;--<_w_-_o_, -~ (W-0) 

RING(I) (BL-W) 

NOTES: 
I. IF RINGING I~ DESIRED ON LINE 2 INSTEAD OF 

LINE I, MOVE (R) AND (BK) RINGER LEADS TO 
TB2 TERMINALS 4, AND 5, RESPECTIVELY. 

2. TO EXCLUDE ON LINE 2, MOVE (Y), (BK), AND 
( S) EXCLUSIOij.. KEY LEADS TO TB2 TERMINALS 
4, 5, AND 6, RESPECTIVELY. 

* INSULATED AND STORED. 
LINE SWITCH SEQUENCE: 
be-MAKE 
de-MAKE 
ab-BREAK 
lg-BREAK 
j k-MAKE 

(R) GN 

(BK) 

Fig. 2 ...... 1751C and D Telephone Sets Connedions with 25A3 (MD) Dial• 

25A3 
DIAL 

rfill 3A CORD ····· w REEL I G3K 
HANDSET 

(W) ;; 
"' ~ 
"' m 
n 

5 z 

i 



BELL SYSTEM PRACTICES 
Plant S.rla1 

SERVICE 

1753A AND B TELEPHONE SETS 

1. GENERAL 

1.01 Reissued to add nontechnical changes to 
Fig. 1, 2 and Table A. 

711 DIH CORD Tll Dll TllZ LINE 
CONN AND CONtt RINIER KEY 
BLOCK ... , 

TIP (2) ~ (O•V) (0-V) _;,.(Ill<) • ~ 

(Ill<) 
d 

IG-Bk) 
2 (V·IL) Ii TIP (I) (II-IL) (0) 

' -.0 p -.0 
b 

(S) o 
(R) ,(1 

RINQ (I) ..! (IL•V) L 'U 

(IL•V) ..., 
T (R) 

:¥ (s-R) 

., .. (2) 3 (R·IL) (R•BL) 3 
ICYi *." 

"'Q T 
~ (BR•V) ,! 

T "' ~ '.,'. (V-Bli) 
oq 

(s-R) ~ 10 
(G•V) 

"' (S) 
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I. CONNECTIONS PROVIDE f'OR RINGING ON LINE I. 
f'OR RINGING ON LIN[ 2, MOVE (R) AND (SK) 

LINE SWITCH SEQUENCE: 
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RINGER LEM>S TO TERMINALS 3 AND 4 LOCATED ON TBZ. 
2. ( ) 58 CORD REEL LEAD COLOM 

[ l SA CORO REEL LEAD COLORS. 
* INIULATl!D AND STORED. 
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QCTION 502!-74CM01 

!HABLE A. 
POLARITY GUARD CONNECTIONS 

IP-900060 GUARD- ASSEMBL YI 

REMOVE FIOM CONNECT TO 
LEAD COLOR POLARITY 

NET. GUARD Nn. 

Dial BK RR T 
Line Switch BR c s 

Polarity G RR 
Guard w c 

Note: For use when specified by local instruc­
tions for end-to-end signaling installations. 
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NOTES1 

I. CONNECTIONS PROVID£ f'OR RINGING ON LINE I. 
f'OR RINGING ON LINE 2, MOVE (R) AND (BK) 
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(] 3A CORD REEL LEAD COt..OAS, 

* INSULATED AND STORED. 

HOLD 

The 8A cord reels shall be used wheJJ 
the telephone set is subjected to 
temperatures below 40 degrees F. The 
8B cord reel shall be used when tbe 
telephone set is not subjected to 
temperatures below 40 degrees F. 

40!00 J.<INE 2!SW3 3·TYPE G3K 
KrY NET. SWITCH DIAL CORO HANDSET 

LI 
(G) d 

1 (W) J:: 
'( 

(BR) 

(wl] 

*~~ ]rz m· b 

(BL) ~ lBR)]: .. 

(G)j l 
·!!! 
'€/" 

• (S·R) 
-<21 

K _,,. 

~ 

~ 
"( (W) (111<) 

_181\LW_ 

R 

t 
L 

LINE SWITCH SEQUENCE: 
be- MAKE 
de- MAKE 
ab- BREAK 
f O- BREAK 
J k- MAKE 

(R) 

(Ill<)}~ 

(R) M 

lGI 00 

*~I 
* (0) k 

RE£L 
(NOTE 2) 

(G) 

(O·BK) 

(Ill<) 

(W) 

(BL) 

(W) (BL)~ 

(W•BL) 
..., 

(BK) M~ ..., 

(R·G) 

(R) 

(R) M. 
"'O 

(G)(~ 
"'O 

Fig. 2-+1753A and I Telephone Sot Connections With 25W3.(MD) Dia~ 

Pogo 2 
2 Pages 



@Bell System 


	00_00
	00_01
	00_02
	00_03
	00_04
	00_05
	00_06
	00_07
	01_010-111-010_01
	01_010-111-010_02
	01_010-111-010_03
	01_010-111-010_04
	01_010-111-010_05
	01_010-111-010_06
	02_081-705-101_01
	02_081-705-101_02
	02_081-705-101_03
	02_081-705-101_04
	02_081-705-101_05
	02_081-705-101_06
	02_081-705-101_07
	02_081-705-101_08
	02_081-705-101_09
	02_081-705-101_10
	02_081-705-101_11
	02_081-705-101_12
	03_081-705-102_01
	03_081-705-102_02
	03_081-705-102_03
	03_081-705-102_04
	03_081-705-102_05
	03_081-705-102_06
	03_081-705-102_07
	03_081-705-102_08
	03_081-705-102_09
	03_081-705-102_10
	03_081-705-102_11
	04_081-705-102_01
	05_081-720-101_01
	05_081-720-101_02
	05_081-720-101_03
	05_081-720-101_04
	05_081-720-101_05
	05_081-720-101_06
	05_081-720-101_07
	05_081-720-101_08
	05_081-720-101_09
	05_081-720-101_10
	06_081-730-101_01
	07_081-730-101_01
	07_081-730-101_02
	07_081-730-101_03
	07_081-730-101_04
	07_081-730-101_05
	07_081-730-101_06
	07_081-730-101_07
	07_081-730-101_08
	07_081-730-101_09
	07_081-730-101_10
	07_081-730-101_11
	08_460-100-400_01
	08_460-100-400_02
	08_460-100-400_03
	08_460-100-400_04
	08_460-100-400_05
	08_460-100-400_06
	08_460-100-400_07
	08_460-100-400_08
	08_460-100-400_09
	08_460-100-400_10
	08_460-100-400_11
	08_460-100-400_12
	08_460-100-400_13
	08_460-100-400_14
	08_460-100-400_15
	08_460-100-400_16
	08_460-100-400_17
	08_460-100-400_18
	08_460-100-400_19
	08_460-100-400_20
	08_460-100-400_21
	08_460-100-400_22
	08_460-100-400_23
	08_460-100-400_24
	08_460-100-400_25
	08_460-100-400_26
	08_460-100-400_27
	08_460-100-400_28
	08_460-100-400_29
	08_460-100-400_30
	08_460-100-400_31
	08_460-100-400_32
	08_460-100-400_33
	08_460-100-400_34
	08_460-100-400_35
	08_460-100-400_36
	08_460-100-400_37
	08_460-100-400_38
	08_460-100-400_39
	08_460-100-400_40
	08_460-100-400_41
	08_460-100-400_42
	08_460-100-400_43
	08_460-100-400_44
	08_460-100-400_45
	08_460-100-400_46
	08_460-100-400_47
	08_460-100-400_48
	08_460-100-400_49
	08_460-100-400_50
	08_460-100-400_51
	08_460-100-400_52
	08_460-100-400_53
	08_460-100-400_54
	08_460-100-400_55
	08_460-100-400_56
	08_460-100-400_57
	09_460-110-100_01
	09_460-110-100_02
	09_460-110-100_03
	09_460-110-100_04
	09_460-110-100_05
	09_460-110-100_06
	09_460-110-100_07
	09_460-110-100_08
	09_460-110-100_09
	09_460-110-100_10
	09_460-110-100_11
	09_460-110-100_12
	09_460-110-100_13
	09_460-110-100_14
	09_460-110-100_15
	09_460-110-100_16
	09_460-110-100_17
	09_460-110-100_18
	09_460-110-100_19
	09_460-110-100_20
	10_460-300-103_01
	11_460-300-103_01
	11_460-300-103_02
	11_460-300-103_03
	11_460-300-103_04
	11_460-300-103_05
	11_460-300-103_06
	11_460-300-103_07
	11_460-300-103_08
	11_460-300-103_09
	11_460-300-103_10
	11_460-300-103_11
	12_460-300-108_01
	12_460-300-108_02
	12_460-300-108_03
	12_460-300-108_04
	12_460-300-108_05
	12_460-300-108_06
	12_460-300-108_07
	12_460-300-108_08
	12_460-300-108_09
	12_460-300-108_10
	12_460-300-108_11
	12_460-300-108_12
	12_460-300-108_13
	12_460-300-108_14
	12_460-300-108_15
	12_460-300-108_16
	12_460-300-108_17
	12_460-300-108_18
	12_460-300-108_19
	12_460-300-108_20
	12_460-300-108_21
	12_460-300-108_22
	12_460-300-108_23
	12_460-300-108_24
	12_460-300-108_25
	12_460-300-108_26
	12_460-300-108_27
	12_460-300-108_28
	12_460-300-108_29
	12_460-300-108_30
	12_460-300-108_31
	12_460-300-108_32
	12_460-300-108_33
	12_460-300-108_34
	12_460-300-108_35
	12_460-300-108_36
	12_460-300-108_37
	12_460-300-108_38
	12_460-300-108_39
	12_460-300-108_40
	12_460-300-108_41
	13_460-300-110_01
	14_460-300-110_01
	14_460-300-110_02
	14_460-300-110_03
	14_460-300-110_04
	14_460-300-110_05
	14_460-300-110_06
	14_460-300-110_07
	15_460-300-111_01
	15_460-300-111_02
	15_460-300-111_03
	15_460-300-111_04
	15_460-300-111_05
	16_460-300-121_01
	17_460-300-121_01
	17_460-300-121_02
	17_460-300-121_03
	17_460-300-121_04
	17_460-300-121_05
	17_460-300-121_06
	17_460-300-121_07
	18_460-300-123_01
	18_460-300-123_02
	18_460-300-123_03
	18_460-300-123_04
	18_460-300-123_05
	18_460-300-123_06
	18_460-300-123_07
	18_460-300-123_08
	18_460-300-123_09
	18_460-300-123_10
	18_460-300-123_11
	18_460-300-123_12
	18_460-300-123_13
	19_460-300-127_01
	19_460-300-127_02
	19_460-300-127_03
	19_460-300-127_04
	20_460-300-129_01
	20_460-300-129_02
	20_460-300-129_03
	20_460-300-129_04
	21_460-300-131_01
	21_460-300-131_02
	21_460-300-134_01
	22_460-300-134_02
	22_460-300-134_03
	22_460-300-134_04
	22_460-300-134_05
	22_460-300-134_06
	22_460-300-134_07
	22_460-300-134_08
	22_460-300-134_09
	22_460-300-134_10
	22_460-300-134_11
	22_460-300-134_12
	22_460-300-134_13
	23_460-300-140_01
	23_460-300-140_02
	23_460-300-140_03
	23_460-300-140_04
	24_460-300_143_01
	24_460-300_143_02
	24_460-300_143_03
	24_460-300_143_04
	24_460-300_143_05
	24_460-300_143_06
	24_460-300_143_07
	24_460-300_143_08
	24_460-300_143_09
	24_460-300_143_10
	24_460-300_143_11
	24_460-300_143_12
	24_460-300_143_13
	24_460-300_143_14
	24_460-300_143_15
	24_460-300_143_16
	24_460-300_143_17
	24_460-300_143_18
	24_460-300_143_19
	24_460-300_143_20
	24_460-300_143_21
	24_460-300_143_22
	25_460-300_145_01
	25_460-300_145_02
	25_460-300_145_03
	25_460-300_145_04
	25_460-300_145_05
	25_460-300_145_06
	25_460-300_145_07
	25_460-300_145_08
	25_460-300_145_09
	25_460-300_145_10
	25_460-300_145_11
	25_460-300_145_12
	25_460-300_145_13
	25_460-300_145_14
	26_460-300-149_01
	26_460-300-149_02
	26_460-300-149_03
	26_460-300-149_04
	26_460-300-149_05
	26_460-300-149_06
	26_460-300-149_07
	26_460-300-149_08
	27_461-200-100_01
	27_461-200-100_02
	27_461-200-100_03
	27_461-200-100_04
	27_461-200-100_05
	27_461-200-100_06
	27_461-200-100_07
	27_461-200-100_08
	27_461-200-100_09
	27_461-200-100_10
	28_461-200-200_01
	28_461-200-200_02
	28_461-200-200_03
	28_461-200-200_04
	28_461-200-200_05
	28_461-200-200_06
	28_461-200-200_07
	28_461-200-200_08
	28_461-200-200_09
	28_461-200-200_10
	28_461-200-200_11
	29_461-200-203_01
	29_461-200-203_02
	29_461-200-203_03
	29_461-200-203_04
	29_461-200-203_05
	29_461-200-203_06
	29_461-200-203_07
	30_461-200-206_01
	30_461-200-206_02
	30_461-200-206_03
	30_461-200-206_04
	30_461-200-206_05
	30_461-200-206_06
	30_461-200-206_07
	30_461-200-206_08
	31_461-200-210_01
	31_461-200-210_02
	31_461-200-210_03
	31_461-200-210_04
	31_461-200-210_05
	31_461-200-210_06
	31_461-200-210_07
	31_461-200-210_08
	31_461-200-210_09
	31_461-200-210_10
	31_461-200-210_11
	31_461-200-210_12
	31_461-200-210_13
	31_461-200-210_14
	32_461-220-100_01
	32_461-220-100_02
	32_461-220-100_03
	32_461-220-100_04
	32_461-220-100_05
	32_461-220-100_06
	32_461-220-100_07
	32_461-220-100_08
	32_461-220-100_09
	32_461-220-100_10
	32_461-220-100_11
	32_461-220-100_12
	33_461-220-101_01
	33_461-220-101_02
	34_461-220-101_01
	34_461-220-101_02
	34_461-220-101_03
	34_461-220-101_04
	34_461-220-101_05
	34_461-220-101_06
	34_461-220-101_07
	34_461-220-101_08
	34_461-220-101_09
	34_461-220-101_10
	34_461-220-101_11
	34_461-220-101_12
	34_461-220-101_13
	34_461-220-101_14
	34_461-220-101_15
	35_461-602-100_01
	36_461-602-100_01
	36_461-602-100_02
	36_461-602-100_03
	36_461-602-100_04
	36_461-602-100_05
	36_461-602-100_06
	36_461-602-100_07
	36_461-602-100_08
	36_461-602-100_09
	36_461-602-100_10
	36_461-602-100_11
	36_461-602-100_12
	36_461-602-100_13
	37_461-610-100_01
	37_461-610-100_02
	37_461-610-100_03
	37_461-610-100_04
	37_461-610-100_05
	37_461-610-100_06
	37_461-610-100_07
	37_461-610-100_08
	37_461-610-100_09
	37_461-610-100_10
	37_461-610-100_11
	37_461-610-100_12
	37_461-610-100_13
	37_461-610-100_14
	37_461-610-100_15
	38_461-619-101_01
	38_461-619-101_02
	39_461-630-100_01
	40_461-630-100_01
	40_461-630-100_02
	40_461-630-100_03
	40_461-630-100_04
	40_461-630-100_05
	40_461-630-100_06
	40_461-630-100_07
	40_461-630-100_08
	40_461-630-100_09
	40_461-630-100_10
	40_461-630-100_11
	40_461-630-100_12
	40_461-630-100_13
	40_461-630-100_14
	40_461-630-100_15
	40_461-630-100_16
	40_461-630-100_17
	40_461-630-100_18
	40_461-630-100_19
	40_461-630-100_20
	40_461-630-100_21
	40_461-630-100_22
	40_461-630-100_23
	40_461-630-100_24
	40_461-630-100_25
	40_461-630-100_26
	40_461-630-100_27
	40_461-630-100_28
	40_461-630-100_29
	40_461-630-100_30
	40_461-630-100_31
	40_461-630-100_32
	40_461-630-100_33
	40_461-630-100_34
	40_461-630-100_35
	40_461-630-100_36
	40_461-630-100_37
	40_461-630-100_38
	40_461-630-100_39
	40_461-630-100_40
	40_461-630-100_41
	40_461-630-100_42
	40_461-630-100_43
	41_462-070-015_01
	41_462-070-015_02
	41_462-070-015_03
	41_462-070-015_04
	41_462-070-015_05
	41_462-070-015_06
	41_462-070-015_07
	41_462-070-015_08
	41_462-070-015_09
	41_462-070-015_10
	41_462-070-015_11
	41_462-070-015_12
	41_462-070-015_13
	41_462-070-015_14
	41_462-070-015_15
	41_462-070-015_16
	41_462-070-015_17
	42_462-200-200_01
	43_462-200-200_01
	43_462-200-200_02
	43_462-200-200_03
	43_462-200-200_04
	43_462-200-200_05
	44_462-400-200_01
	44_462-400-200_02
	44_462-400-200_03
	44_462-400-200_04
	45_462-400-206_01
	45_462-400-206_02
	45_462-400-206_03
	45_462-400-206_04
	45_462-400-206_05
	45_462-400-206_06
	45_462-400-206_07
	45_462-400-206_08
	45_462-400-206_09
	45_462-400-206_10
	45_462-400-206_11
	45_462-400-206_12
	45_462-400-206_13
	46_502-521-403_01
	46_502-521-403_02
	47_502-521-404_01
	48_502-521-404_01
	48_502-521-404_02
	49_502-521-406_01
	49_502-521-406_02
	50_502-522-401_01
	50_502-522-401_02
	50_502-522-401_03
	51_502-522-402_01
	51_502-522-402_02
	51_502-522-402_03
	52_502-531-403_01
	53_502-531-404_01
	54_502-532-401_01
	54_502-532-401_02
	54_502-532-401_03
	55_502-532-402_01
	55_502-532-402_02
	55_502-532-402_03
	56_502-532-403_01
	56_502-532-403_02
	56_502-532-403_03
	57_502-532-408_01
	57_502-532-408_02
	57_502-532-408_03
	58_502-532-409_01
	58_502-532-409_02
	59_502-532-410_01
	59_502-532-410_02
	59_502-532-410_03
	60_502-532-411_01
	60_502-532-411_02
	60_502-532-411_03
	61_502-580-402_01
	61_502-580-402_02
	61_502-580-402_03
	61_502-580-402_04
	62_502-580-404_01
	63_502-580-406_01
	63_502-580-406_02
	64_502-580-407_01
	64_502-580-407_02
	65_502-580-409_01
	65_502-580-409_02
	66_502-580-410_01
	66_502-580-410_02
	67_502-580-437_01
	67_502-580-437_02
	68_502-580-455_01
	69_502-580-455_01
	69_502-580-455_02
	69_502-580-455_03
	69_502-580-455_04
	69_502-580-455_05
	69_502-580-455_06
	69_502-580-455_07
	69_502-580-455_08
	69_502-580-455_09
	69_502-580-455_10
	69_502-580-455_11
	70_502-581-400_01
	70_502-581-400_02
	71_502-581-401_01
	71_502-581-401_02
	71_502-581-401_03
	72_502-581-402_01
	72_502-581-402_02
	72_502-581-402_03
	73_502-581-403_01
	73_502-581-403_02
	73_502-581-403_03
	74_502-721-401_01
	74_502-721-401_02
	74_502-721-401_03
	74_502-721-401_04
	75_502-722-401_01
	75_502-722-401_02
	75_502-722-401_03
	75_502-722-401_04
	75_502-722-401_05
	75_502-722-401_06
	76_502-725-401_01
	76_502-725-401_02
	76_502-725-401_03
	77_502-727-401_01
	77_502-727-401_02
	78_502-727-403_01
	79_502-728-401_01
	79_502-728-401_02
	79_502-728-401_03
	79_502-728-401_04
	79_502-728-401_05
	79_502-728-401_06
	80_502-728-402_01
	80_502-728-402_02
	80_502-728-402_03
	81_502-731-401_01
	81_502-731-401_02
	81_502-731-401_03
	82_502-734-401_01
	82_502-734-401_02
	82_502-734-401_03
	83_502-740-401_01
	83_502-740-401_02
	zzz

