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ELECTRICAL PROTECTION WHEN USING
PORTABLE AC OPERATED TOOLS AND EQUIPMENT
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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:

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

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

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

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

e 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 insulated 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.
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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

Page 2

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

GROUNDIND BLADE

Fig. 1—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



GROUNDING
TAB

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.

GROUND
TERMINAL

Fig. 3—Hubble BL-12433 Adapter

ISS 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.

B GROUNDING CORD

Fig. 4—B Grounding Cord

C GROUNDING CORD

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 ccnductors.

Page 3
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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

ADAPTER

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, ete, 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.

COR D
EXTENSION
CORD

PLUG AND CORD
TO ELECTRIC
TOOL

Fig. 7—Typical Cord Makeup

Page 4



HOT (NARROW) o1 TERMINAL

OPPOSITE NEUTRAL
TERMINAL (BRASS

NEUTRAL TO BLACK WIRE)
(WIDE)

NEUTRAL
TERMINAL
(SILVER TO
WHITE WIRE)

CORD CONNECTED
TO EQUIPMENT TO
BE GROUNDED

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

EQUIPMENT
GROUND
U sLoT

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

METALLIC COLD

WATER PIPE OR b
ITABLE GROUND ;

SUITABL —__H

2-CONDUCTOR
UNGROUNDED
RECEPTACLE

C 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

GROUNDING

TAB COVER PLATE
w

SCRE

ADAPTER

STANDARD

PLUG AND -
CORD

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.

Page 5



SECTION 010-111-010

(2) Reset the circuit breaker. (If the breaker
will not reset, the trouble is internal and a
qualified technician should be consulted.)

(8) 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
6 Pages

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. i
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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-16990L1 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 B-VOLTAGE TESTER AND RELATED
COMPONENTS

201 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.
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B VOLTAGE TESTER BAG

TOOTHED
METAL DISK

INSULATED PROBE
5 FT. CORD—"

INDICATOR \
ASSEMBLY —

INSULATED CLIP—"

Fig. 1—B-Voltage Tester

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

203 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.

5-FOOT CORD:

Fig. 2—B-Temporary Bond

16-1/4 IN.

CLIP

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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KS-13490 L3 RESISTOR
(150,000-0HM, 1/2-WATT)

GOLD, SILVER OR NO BAND
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SECURE WIRE FROM RESISTOR
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AROUND SCREW IN CLOCKWISE

F A
LAT GRIP CAP PLUG DIRECTION

(GE4302-1 OR EQUIVALENT)

=)

®

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

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 end 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
(8) 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,
etec. Then attach the insulated clip of the
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4.

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.

(G) 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.

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 IN. OF
INSULATION FROM EACH WIRE

SQUARE KNOT

START TAPE IN MIDDLE
AT ABOUT 45° ANGLE

1 o

TAPE SPLICE WITH D VINYL OR FRICTION
TAPE. TAPE TO EXTEND APPROXIMATELY
172 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.

(¢) 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.

503 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'veen the workman and
the object being tested. r'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.

506 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

ISS 2, SECTION 081-705-101

STREET LIGHT
FIXTURES

VERTICAL
POWER
GROUNDS
meTaLLIc ]
% CONDUIT

d g

USE B VOLTAGE TESTER WHEN REQUIRED

?EW

Sl

%S

DAMAGED
LINES

POWER CONTACTS OR
IMPROPER CLEARANCE

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

SUSPENSION
STRAND

gOOD MOLDING
R EQUIVALENT
\_.

/vhd'\,—-/-\_*
NOTES:

|. NO B VOLTAGE TESTER
TEST REQUIRED IF:
A. VERTICAL GROUND IS BONDED
TO SUSPENSION STRAND
B. COVERED BY UNDAMAGED INSULATION
C. WOOD MOLDING EXTENDS THROUGH
TELEPHONE COMPANY SPACE .
2. IN ALL QTHER CASES B VOLTAGE
TESTER MUST BE USED.

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

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

(¢) 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.

(¢) 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,



-
STREET LIGHT FIXTURE
-

TELEPHONE

COMPANY

SPACE

a[B[g]
o/ A / VA i
il
H
CABLE OR
MULTIPLE LINE
IRE
~
BARE VERTICAL
POWER GROUND r
OR METALLIC
POWER CONDUIT
NP~

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

Fig. 8—Street Light Fixture—Conditions 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.

R
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POWER COMPANY
SPACE STREET LIGHT FIXTURE

\/

STREET LIGHT FIXTURE

__—sono
TELEPHONE
COMPANY
SPACE
SUSPENSION
STRAND

s
l

NOTES : /‘—-\.-\_.L\;._‘
|. NO B VOLTAGE TESTER

TEST REQUIRED IF :

A. FIXTURE IS IN
POWER COMPANY
SPACE

B. FIXTURE IS BONDED
TO SUSPENSION STRAND

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

Fig. 9—Street Light Fixture—Conditions Not Requiring
Use of B-Voltage Tester

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

(8) 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 1/2 pound bar of D Seam
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BARE VERTICAL POWER
GROUND OR METALLIC
POWER CONDUIT

AW 1 ) S

RN/ =3 55

; — o
Y7V — _ e e A e
5l :_;

8- INCH SCREWDRIVER,
LARGE METAL OBJECT,
GUY ROD OR ANCHOR
GUY (INSULATED
NONBONDED),
MANHOLE COVER

Fig. 10—Testing Vertical Power Ground

Solder, drop wire reel, ete; 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 thai 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 7.01, 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,
ete, 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

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.

VOLTAGE TESTS AND SAFEGUARDS ALOFT

8.01 Street light fixtures, pole-to-pole guys

extending near power company facilities,

to the closure being tested. A screwdriver with
a b5-inch blade or longer driven into the earth

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

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.

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

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

(b) Put on protective equipment including a
hard hat, eye protection, and insulating
gloves, ete, and climb to a convenient height to
make the voltage test. Do not contact the
suspected hardware, light fixture, or its wiring.

(¢) 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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SECOND, TOUCH PROBE
TO LIGHT FIXTURE l

8
TEMPORARY

FIRST, ATTACH BOND

CLIP TO KNOWN

Low Pouurm.\ '

0BJECT : KEEP AT LEAST PROBE
SUSPENSION STRAND 1 FOOT SEPARA-

TION BETWEEN INDICATOR

SUPPORT BRACKET THESE LEADS ASSEMBLY

OF MULTIPLE LINE AND B TEMP-
WIRE ORARY BOND OR ||
B SHUNTING

BARE VERTICAL
POWER GROUND

=

CAPACITOR

SHUNTING
CAPACITOR

AVO1D BODY CONTACT
X WITH B TEMPORARY
| l BOND OR B SHUNTING
| Ill CAPACITOR

|

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.

Fig. 12—Use of B-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. .

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): (¢) 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.

(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

(d) While observing the open end of the indicator
to the metal terminal of the capacitor and

assembly, touch the toothed metal disk to
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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.

803 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

SECOND, ATTACH LARGE
. CLIP TO CONDUIT OR
B TEMPORARY CONDUIT FASTENER

BOND

FIRST, ATTACH SMALL
" GLIP TO SUSPENSION
STRAND

SUSPENSION
STRAND

eBE

L

NOTE:
WEAR INSULATING GLOVES

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.

(¢) 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, ete, as the plastic rod may deform under
these temperatures.

Page 12
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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 081-705-102
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:

o Delete reference to “Strand” in paragraph 1.01
e Revise paragraph 1.04
e To add paragraphs 1.05, 2.06, and 2.07
o In paragraph 3.03, change AT-8338 to AT-8924
o In paragraph 7.01, change AT-8838 to AT-8924
o Delete paragraphs 3.04, 3.05, and 6.02
e 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 dc 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 dc. 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, ete, 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.
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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. 1—188A Test Set

VOLTAGE
INDICATOR.
LAMP

Fig. 2—Voltage Indicators

Page 2



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).

5-FOOT CORD.

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.

ISS 1, SECTION 081-705-102

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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SECTION 081-705-102

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

METALLIC
CONDUIT

=

USE VOLTAGE TESTER WHEN REQUIRED

DAMAGED
LINES

POWER CONTACTS OR

IMPROPER CLEARANCE

NOTIFY SUPERVISOR DO NOT CLIMB

Fig. 4—Visual Inspection for Potential Electrical Hazards

Page 4



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

~N——
VERTICAL
POWER
GROUND \
™
! SUSPENSION
| STRAND
BOND B
oR®

WOOD MOLDING
OR EQUIVALENT
\_.

/J-‘-——’\/]—J——\
NOTES:

I. NO TEST REQUIRED IF:

A. VERTICAL GROUND IS BONDED
TO 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.

AT~
-
STREET LIGHT FIXTURE
TELEPHONE
COMPANY
SPACE
[o[ao]
L / L VA VA VA VA }
H
CABLE OR
MULTIPLE LINE
WIRE
~N
BARE VERTICAL
POWER GROUND +
OR METALLIC
POWER CONDUIT
N N\/P./
I
i
I
|
i

i

VOLTAGE TEST REQUIRED IF

POLE ALSO CARRIES:

A . TELEPHONE CABLE

B. MULTIPLE LINE WIRE

C. BARE VERTICAL POWER GROUND
D. METALLIC POWER CONDUIT

Fig. 6—Street Light Fixtures Requiring Use of 188A
Test Set
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405 If a street light fixture is present in the 4.06 Voltage tests are not required at poles with
telephone space on a pole not carrying a street light fixtures as illustrated in Fig. 7.

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 DANGER: Do not contact supply wires
temporary bond to an effective ground. going to the fixture.

g ["V\.ﬂl“'
POWER COMPANY
SPACE STREET LIGHT FIXTURE
% (
STREET LIGHT FIXTURE
. — BOND
TELEPHONE
COMPANY
SPACE
SUSPENSION
STRAND
l I
|
[
: 1
|
e
|
]
!
I | |
NOTES : AU

1. NO TEST REQUIRED IF:

A. FIXTURE IS IN

POWER COMPANY

SPACE
B . FIXTURE IS BONDED

TO SUSPENSION STRAND

2. IF FIXTURE IS BELOW TELEPHONE CABLE AND BONDED TO

STRAND . INSULATING GLOVES MUST BE WORN UNLESS THE
WIRES FROM THE LIGHT FIXTURE ARE 40 INCHES FROM
THE POLE.

Fig. 7—Street Light Fixtures Not Requiring Use of
188A Test Set
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5. VOLTAGE TESTS AND SAFEGUARDS—AT GROUND
LEVEL, AT BASE OF POLE, TESTING OTHER
EQUIPMENT, AND TESTING DAMAGED JOINT
CABLE CLOSURE

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

(¢) 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
flash 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.

503 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.
506 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
voitage has been removed and the voltage tester
indicates a safe condition.

5.09 Voltage Test—Cable Sheath: Whensheath

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, ete, 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.

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

METALLIC

B TEMPORARY
BOND

SUSPENSION
STRAND

I1SS 1, SECTION 081-705-102

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 TO CONDUIT OR
CONDUIT FASTENER

FIRST, ATTACH SMALL
" CLIP TO SUSPENSION
STRAND

E.
WEAR INSULATING GLOVES

. I

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.

(¢) 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.

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. 5

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 trademark of Union Carbide Corp.
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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.

ISS 1, SECTION 081-705-102

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 O ring provides a watertight
seal but does not form a part of the high voltage
insulation.
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BELL SYSTEM PRACTICES
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SECTION 081-705-102
Issue 1, June 1979

188A TEST SET
(STOP LITE)
DESCRIPTION AND USE
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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:

e Power ground wires

o Strand

o Street light fixtures
o Mobile homes

o Metal frameworks
o Power cables

o Metallic conduit.

o 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 US.A.
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 081-720-101
Issue 3, November 1975

BODY BELTS AND SAFETY STRAPS
DESCRIPTION AND USE

CONTENTS PAGE
1. GENERAL e e e e e e e e e e 1
2. DESCRIPTION . . . . . . . . . . 1
3. PRECAUTIONS C e e e e e e e 2
4. INSPECTION e e e e e e e e 5
5. USE f e e e e e e e e e e e 6

6. MAINTENANCE C e e e e e e e 9

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:

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

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

e 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. :

1.05  The degree of comfort and satisfactory service

an employee obtains from 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
carrier for use with a body belt is covered
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 1/2
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.
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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

206 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 61-1/2 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

(¢) Truck ladder platforms
(d) Ladder platforms

(e) Aerial platforms

(f) Pole platforms



(g) Aerial lift baskets
(h) Cable car

() Towers

() Terminal balconies.

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

3.03 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.

(¢) 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.

(¢) 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.

Page 4

Fig. 5—Instruction 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.

(¢) 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, ete).

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

502 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
(¢) Around the suspension strand
and engage the snap hook in the other Dee ring.

503 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 ring 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:
HIS METHOD CAN
_ BE USED WITH THE
- D,E,OR F, BODY
BELT ONLY

Fig. 6—Method of Using D, E, or F Body Belt With
Safety Strap

ISS 3, SECTION 081-720-101

(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

507 An employee 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 aerial
lift, use the method shown in Fig. 9.
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EYE FOR SECURING
SAFETY STRAP

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

Page 8

OTE.
THIS METHOD CAN BE USED
WITH THE D, E, OR F BODY
BELTS ONLY.

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

POLE-MOUNTED TERMINALS—WITH HANDLES

508 Employees shall secure themselves to the

handle of pole-mounted terminals, such as
B, 101, and 29-type cabinets, prior to stepping from
the pole to a pole seat or terminal balcony.
Likewise, when stepping from a pole seat or
terminal balcony to the pole, the safety strap shall
not be removed from the handle until the employee
has stepped onto the pole. Figure 10 shows the
safety strap secured to one Dee ring, which is
possible when using a D, E, or F Body Belt. All
other belts must have the snap hook of the safety
strap secured to a Dee ring, acrcss the front of
the body and through the other Dee ring, and then
secured to the terminal handle.

Note: 1f the work aloft is to be performed
from a sitting position on the terminal seat



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

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

6. MAINTENANCE

FABRIC BODY BELTS

6.01 Tests indicate that creosote is not injurious

to nylon; however, because the creosote may
stain clothing, it should be removed as soon as
practicable using a cloth moistened with petroleum
spirits or other approved cleaner.

1SS 3, SECTION 081-720-101

LEATHER BODY BELTS
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).

(¢) Thoroughly wash the entire 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) When the leather is practically dry, rub
vigorously with a soft cloth.
B. Oiling
6.06 Treating the 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 Note: Do not use mineral oils or greases

follows: such as machine oil or vaseline. Leather

should never look or feel greasy as this is an

(a) Clean the leather with neutral soap as indication that too much oil is being used.

described in 6.05 (a), (b), and (c). Oil applied Leather with too much oil will stretch and is

to dry or dirty leather has a harmful effect on likely to pick up sand or grit which may injure
the leather. 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 C. Disposition
long light strokes to work it into the leather.

A light, even distribution of oil is desired. 6.07 A body belt or safety strap with major

defects shall be withdrawn from service

(c) After oiling, the belt should be set aside in immediately and returned to the storeroom for

a dry shady place for 24 hours in order to disposition in accordance with established routine.

permit the leather to dry slowly. Then, rub To prevent any further use, cut off the tongue of

vigorously with a soft cloth to remove excess a defective body belt and cut the strap of a defective
oil. safety strap to remove the snap hook.
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BELL SYSTEM PRACTICES
AT &TCo Standard

ADDENDUM 081-730-101
Issve 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.
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BELL SYSTEM PRACTICES
AT &TCo Standard

SECTION 081-730-101
Issue 4, June 1976

CLIMBERS
CONTENTS PAGE 1.03 When existing D, E, and F climbers with
foot straps attached to a solid ring are
1. GENERAL e e e e e e e o returned for reconditioning, the solid ring will be
replaced with a split steel ring.
2. DESCRIPTION e e e e e e 1
1.04 Under no circumstances should a
F CLIMBERS—AT-8530 P | file or any other tool be used to
reshape or sharpen a climber gaff. Part
D AND E CLIMBERS B 7 describes the use of a hone for climber gaff
maintenance.
SLEEVES e e e e e e e e e 3
2. DESCRIPTION
PADS Ce e e e e e e e e e 3
F CLIMBERS —AT-8530
STRAPS . . . . . . . . . . . . 4
2.01 The F climber is an adjustable length climber
GAFF GUARDS D ) 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 . e . . . . . .. 5 2.02 The F climber is basically identical in
N construction to the D or E climbers. The
5. INSPECTION OF CLIMBERS ... . 6 foot strap assembly which secures the stirrup of
the climber to the arch of the shoe is equipped
6. TESTING CLIMBER GAFFS .. . . . 8 with a removable split steel ring and is not an
integral part of the climber.
7. FIELD MAINTENANCE e e e e e 9
2.03 Gaffs of F climbers are fully machine shaped
CLIMBER GAFFS . . . . . . . . . 9 and sharpened. The climber shank is tapped
and threaded for adjusting and securing the sleeve
PADS D | 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
1. GENERAL on these surfaces at any time. This would

1.01 This section describes climbers and associated

items such as pad, straps, and gaff guards.
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.

disturb the original design of gaff so that it cannot
be machine sharpened satisfactorily.

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.
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FASTENERS

LEG IRON\

SLEEVE
(IN 2 SIZES)

STRAP
LOOP

THREADED HOLES

NOTE:
STAMPED ON SHANK
OF CLIMBER
SEE NOTE
BELL SYSTEM F
XXXXXXXXXXXXXXXXX XXX
2- 694
QUARTER AND
YEAR OF
MANUFACTURE

MANUFACTURER'S

NAME OR TRADE MARK

STAMPED L OR R
(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

Page 2

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



* T~LEG IRON

i i T PRI

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

ISS 4, SECTION 081-730-101

STRAP
LOOPS

10-3/16 IN.
7-3/16 IN.

FASTENERS
(2 FOR EACH
SLEEVE)

SHORT ADJUSTMENT LONG ADJUSTMENT
RANGE

RANGE
14-3/4 IN. TO I8-1/2 IN. 17-3/4 IN. TO 21-1/2IN.

Fig. 3—WSleeves for Adjustable Climbersd

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 FELT
CLIMBER CLIMBER
PAD 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.

(8) 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.
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SLEEVE
STRAP
LOOP

B CLIMBER
STRAP

SCREW
FASTENER

STIRRUP
LOOP

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).

B CLIMBER
PAD (LEFT)

Fig. 6—B Climber Strap and Pad Installed on Climber

(¢) 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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C GAFF
GUARD

Fig. 7—C Gaff Guard Installed

5. INSPECTION OF CLIMBERS

5.01 BEach 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 5.08 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.4

5.02. The employee’s supervisor shall make an
inspection of the climbers at intervals of not
more than 3 months.

Page 6

Fig. 8—M

sring 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

B CLIMBER STRAP TONGUE TO BACK

B
CLIMBER
PAD
(LEFT)

STIRRUP
GUARD LooOP RING

SPLIT STEEL

Fig. 9—Climber Strapped 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
(1) 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 BIf 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

ISS 4, SECTION 081-730-101

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.4

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.

ROUNDED
WCONTOUR OF
OUTER SURFACES

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

N
0

Fig. 11—Dull Gaff

STRAPS OMITTED
FOR CLARITY
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FORCE OF LEG

LEVER ARM
RELATIVELY

{NOTE 2)

F SMALL .
ULCRUM RESISTING NOTES:
POWER 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.4 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 Fig. 13—Mabbing Gaff in Poled

loop of sleeve is against the pole as shown in
Fig. 14.

off the ground, so as to maintain balance if the
gaff does not hold.
(4) Making certain the strap loop is held against

the pole with pressure from your leg, (5) A gaff, which is correctly shaped and is
gradually exert full pressure straight down sharp, will cut into the pole and hold in a
on the stirrup without raising your other foot distance of 2 inches or less. Measure the cut
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measuring deviced 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.

I PO INT OF
) ENTRANCE

-~

END OF CUT
ON POLE

SURFACE

Fig. 15—WMMeasuring Gaff Cutd

Fig. 14—W#Climber Holding4

7. FIELD MAINTENANCE

from point the gaff enters the pole to bottom CLIMBER GAFFS
of cut at surface of pole as indicated in Fig. 15.
A gaff that is correctly shaped but dull or burred 7.01 During normal use of climbers the edges

will cut in and hold but the length of the cut along inner surface (cutting edges), Fig. 16,
will be more than 2 inches. BA convenient tool may become dull. The honing stone should be
for measuring the length of a cut is the gaff used to maintain sharp edges. Remember that
guard. The clasp portion of the gaff guard is even a dull gaff can cut your finger so hone
2 inches long and can readily be used as a carefully.

Page 9
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CUTTING
EDGES

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—®#Removing Burrs From Top Cutting Edged

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. :

Page 10

Fig. 18—WMRemoving Burrs From Bottom Cutting Edged

Fig. 19—WHoning Inner Surfaced

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.



WOO0D
BLOCKS

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.

ISS 4, SECTION 081-730-101

I-1/4 INCH
MINIMUM

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.

(¢) 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.

Page 11
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INSTALLING PROTECTORS
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PAGE CONTENTS PAGE
1 15. MAINTENANCE P - 4
4

1. GENERAL
4
1.01 This section covers the requirements for
4 protection of subscriber stations (including
coin telephones), provides information for identification,
13 selection, and installation of station protectors. It
identifies signaling grounds, describes bonding
16 procedures, and outlines requirements for protecting
PBX circuits.
16
1.02 This section is reissued to add information
18 on the following:
23 o Suspected energized protectors (DANGER,
paragraph 15.03).
24
e 142A1A and 191A2 protectors.
36
e C and D customer service closures.
38
® 106C protector in C customer service closure
(Fig. 43).
39
o AT-7796X connector.
42
o 188A test set (Stop Lite), safety glasses,
43 and rubber gloves with leather protectors.
43 o Restrictions on connections to aluminum
conduit and conductors.
43
e Conversion from fuse to fuseless operation.
45
e Metric equivalents to English units in figure
references to dimensions and wire gauge.
49
o Delete text, table, and figure references to
51 No. 14 AWG ground wire, which has been
rated manufacture discontinued (MD), and
54 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.
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e Rerate 93C, 93D1, and 305A2 protector
mountings and 1293C protectors to MD.

o Rerate 6A3A terminal block to MD.
e Revise Tables A, B, C, D, E, F, and G.

o Change READ to CAUTION, prior to
paragraph 14.01.

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

o 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, ete, 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

Page 2

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.

1.10 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:

o Stations located at power substations or
generating stations.

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

o 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;
Potherwise, a fused protector must be used.4

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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Fig. 1—How Bonding Reduces Differences of Potential Between Telephone Wiring and Electrical Systems That
are Grounded to Separate Electrodes
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SECTION 460-100-400

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 Bprotector ground source so the ground
wire can be as short as possible4 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 Bso

- as to minimize the possibility of4 damage
or immersion. Do not place protectors on front
of buildings ®Pwhere appearance is a significant
factord , 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.

Page 4

(¢) 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)d 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 3.01(d) is that a fuseless
protector can be installed provided it is located
outdoors and mounted on a noncombustible
surface. A $9A1A-54 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 123A1A 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 123B1A protector (Fig. 3) provides

protection for one pair of wires and is
recommended for use bonly at stations served by
aerial wire (as described in paragraph 3.08)4 . It
consists of a nonconductive base containing three
binding posts and two 6BlA gas tube protector
units (Fig. 4) in parallel with two 2B2A protector
units. The 6B1A 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 123E1A 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 11B1A gas
tube protector units (Fig. 6). The 123E1A protector
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FUSELESS 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
2B2A
1 123B1A 6B1A 3 . ) 3.04
1 123E1A 11B1A 5 . ° 3.05
2 128A1A-2 2B2A 7 . . 3.06
2 128E1A-2 11B1A 8 L] L] 3.07
2A1A or
1-3 6A3A (MD) 11A1A 10 + 3.12
2A1A or
1-5 9A1A-5 11A1A 12 + 3.14
2A1A or
3-6 116C 11A1A 13 . 3.15
2A1A or
3-6 117B 11A1A 14 [ 3.16
2A1A or
1-5 142A1A 11A1A 23 ] 3.28

* Provide a B, C, or D customer service closure, or 150B cover, and 93D1 (MD) protector

mounting for outdoor installations.

+ Used in PC-type closure.

may be safely used anywhere the 123A1A protector
is used.

Note: The 11B1A protector unit (Fig. 6)
incorporates a 471A electron (gas) tube which
provides nominal 500-volt protection. The
ultimate failure mode of the 11B1A 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
11B1A protector unit can be substituted for
the 2B2A protector units in the 123A1A and
128A1A-2 protectors. Station .protectors
equipped with 11B1A 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 11B1A 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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2B2A
PROTECTOR UNIT

PRESSURE
SPRING

SLIDING
HOLDER

FUSIBLE
SPACER

GROUND
TERMINAL

PROTECTOR
BLOCKS

GROUND
TERMINAL

Fig. 2—123A1A Protector

2B2A
PROTECTOR

RING

6BIA
PROTECTOR
UNITS

/ GROUND
r TERMINAL

Fig. 3—123B1A Protector
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ASSEMBLED UNIT

CAP

g,/ SPRING

ﬁ‘_/.,conmﬂ
ﬂ/RETAIN]NG RING

460A ELECTRON
TUBE
ig?b—”"'CONTACT

m/ RETAINING RING

Fig. 4—6B1A Protector Unit

11BIA
PROTECTOR UNIT

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
first line, and the two top 2B2A protector units



CAP

SPRING

FUSIBLE DISC

471A GAS TUBE

Fig. 6—11B1A 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 11B1A 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 11B1A protector units protect the first
line and the two 11Bl1A 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.

ISS 6, SECTION 460-100-400

TP, RING,
SECOND y i SECOND
BAIR - - PAIR
B
FIRST

PAIR PAIR

PROTECTOR
GROUND
TERMINAL

PROTECTOR UNIT

Fig. 7—128A1A Protector

PTABLE B4

GROUND WIRE CAPACITY

MAXIMUM NUMBER
GROUND OF
WIRE SIZE PROTECTED CIRCUITS
FUSELESS 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.

IIBIA
PROTECTOR UNIT

Fig. 8—128E1A-2 Protector
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3.08 The 11B1A protector unit was designed for

loops served by grounded shielded cable,
multiple rural wire, or urban wire. The 11B1A
protector unit and the 123E1A and 128E1A 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 wire 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 11B1A

protector units and the 123E1A and 128E1A
protectors should be used only in areas designated
by engineering.

3.10 The 11A1A protector unit (Fig. 9) incorporates
the same 471A electron (gas) tube as the
11B1A 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 circle. The top
of the cap is painted white to identify it as
satisfactory for use on customer premises.

Neither the 11A1A or 11BI1A protector
unit should be used with 800A, 801A,
and ESS 101 PBXs. (DIMENSION
PBX grounding must be done in
accordance with Section 554-101-101. 4

3.11 The parts of the 11A1A 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.

The 11A1A protector unit can be used
as a direct field replacement for 2A1A
protector units in the terminal blocks,
protectors, cable terminals, and
connecting blocks covered in
paragraphs 3.12 through 3.23.
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\ TOP SURFACE

\ r'/ (WHITE PAINT)
j RECESSED
- GROOVE

ASSEMBLED
UNIT

CAP

FUSIBLE
DIsC

471A
GAS TUBE

Fig. 9—11A1A 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 the



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, #and
replaces the 6A3A (MD) terminal block4 . 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.

3.15 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

BINDING POST (6)

ISS 6, SECTION 460-100-400

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:

e 2A1A or 11A1A protector unit

e 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 2A1A 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 WIRE LEADS (6)

Fig. 10—B6A3A (MD) Terminal Blockd
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CAPTIVE SCREW

6A3A OR 9AIAS
TERMINAL BLOCKS PLASTIC CABLE TIE
SNAPPED INTO
HOLE IN

BACKBOARD

BACKBOARD CABLE PAIRS AND
TERMINAL BLOCK
LEADS PLACED
THROUGH OPENING
IN PREFERRED

COUNT BRACKET

CABLE PAIRS AND
TERMINAL BLOCK
LEADS JOINED
WITH 700 TYPE
CONNECTORS OR
APPROVED
EQUIVALENT

BONDING BRAID
FROM BACKBOARD
ATTACHED TO
BONDING BRACKET

NO. 6 (4 mm)
GROUND WIRE
CONNECTED TO AN
APPROVED
GROUND

Fig. 11—W®6A3A or 9A1A5 Terminal Blocks Installed
in PC6/48 Closured

with a wire no smaller than a No. 6 ground wire
(Table B).

3.19 The NHI16 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, 1A1 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.



9AI-I0 TERMINAL BLOCK
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Fig. 12—W#9A1-Type Terminal Blockd

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 93D1 M(MD)4 (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 remove 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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SIGNALIN
GROUND
M

NO.10 (2.5 mm)
GROUND WIRE —

SERVICE WIRE

Fig. 13—#116C Protectord

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 forefinger 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
the base of the protector, the cover may be lifted
off.

3.28 W#The 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 block. It may be mounted
in either a C or D customer service closure.q

Page 12

MOUNTING HOLE

SIGNALING
GROUND
TERMINAL

2AIA PROTECTOR
UNITS

PROTECTOR AND
SIGNALING
GROUND

TERMINAL

]

Fig. 14—117B Protector

MOUNTING HOLE
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®TABLE C4
MULTIPAIR STATION PROTECTORS
TYPE PROTECTOR PAIRS SEE REFERENGE
PROTECTED FIGURE SEGTION
NUMBER

NH-16 16

Cable Terminals 631-210-101
NH-25 25 15
1A4A-10 10
1A4A-16 16 16

Terminal Blocks 631-440-211
1A4A-25 25
1A4A-50 50
57B1A-10 10 17
57B1A-16 16

Connecting Blocks 461-603-100
57B1A-25 25
57B1A-50 50
134A1A-16 16
134A1A-25 25 18

Protectors 631-460-111
134A1A-50 50
134A1A-100 100

PPROTECTOR MOUNTINGS¢

3.29 The 93D1 ®MD)4 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 93D1 H(MD)4 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 1-8/4 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

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 93D1 ®(MD)4 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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START

POWER ON

SELECTION OF APPROVED GROUND

TABLED

NOTES:

1, ACCEPTABLE WATER PIPE - A METAL UNDERGROUND WATER PIPE IN

PREMISES

YES
POWER

SERVICE
GROUNDED

ACCEPTABLE WATER PIPE
R

GROUNDED BUILDING STEEL
OR

CONCRETE ENCASED GROUND
OR

RING GROUND AVAILABLE (NOTE)

POWER SERVICE GROUNDED TO
ACCEPTABLE WATER PIPE,
GROUNDED BUILDING STEEL,
CONCRETE ENCASED GROUND
OR RING GROUND

BOND POWER SERVICE GROUND
ROD TO ACCEPTABLE WATER
PIPE, GROUNDED BUILDING
STEEL, CONCRETE ENCASED
GROUND OR RING GROUND

 —

ADVISE CUSTOMER TO
HAVE POWER GROUNDED

POWER
SERVICE

DIRECT CONTACT WITH THE EARTH FOR
10 FEET OR MORE AND ELECTRICALLY
CONTINUOUS (OR MADE ELECTRICALLY
CONTINUOUS BY BONDING AROUND INSU-
LATING JOINTS, PLASTIC PIPE OR
PLASTIC WATER METERS) TO THE POINT
WHERE THE PROTECTOR GROUND WIRE IS
CONNECTED.

2. CONCRETE ENCASED GROUND - AN ELECTRODE ENCASED BY AT LEAST

2 INCHES OF CONCRETE, LOCATED
WITHIN AND NEAR THE BOTTOM OF A
CONCRETE FOUNDATION OR FOOTING
THAT 1S IN DIRECT CONTACT WITH
THE EARTH, CONSISTING OF AT LEAST
20 FEET OF ONE OR MORE STEEL REIN-
FORCING BARS OR RODS OF NOT LESS
THAN 1/2-INCH DIAMETER, OR CON-
SISTING OF AT LEAST 20 FEET OF BARE
SOL 1D COPPER CONDUCTOR NOT SMALLER
THAN NO. 4 AWG.

3. RING GROUND - A GROUND RING ENCIRCLING A BUILDING OR STRUC-

TURE IN DIRECT CONTACT WITH THE EARTH AT A

DEPTH BELOW EARTH SURFACE NOT LESS THAN 2 1/2
FEET, CONSISTING OF AT LEAST 20 FEET OF BARE
COPPER CONDUCTOR NOT SMALLER THAN NO. 2 AWG.

ACCEPTABLE WATER PIPE
GROUNDED BUILDING STEEL

CONCRETE ENCASED GROUND
OR

RING GROUND AVAILABLE (NOTE)

YES

CONNECT PROTECTOR
GROUND TO POWER
SERVICE GROUND
SYSTEM (GROUND
WIRE, ENTRANCE
CONDUIT, ROD)

O0R
COLD WATER PIPE
R
BUILDING GROUND

OR
GROUNDED BUILDING
STEEL WHICHEVER
RESULTS IN SHORTEST
GROUND WIRE BOND
OR VERIFY BONOS
BETHEEN GROUNDS.

(SEE F16.45, 46 & 47)

CONNECT PROTECTOR
GROUND TO ANY
PART OF POWER
SERVICE GROUND
SYSTEM (GROUND
WIRE, ENTRANCE
CONDUIT, ROD)

R
COLD WATER PIPE
WHICH 1S BONDED
T0 POWER GROUND
WHICHEVER RESULTS
IN THE SHORTEST
GROUND WIRE.

(SEE F16.48)

CONNECT PROTECTOR
GROUND TO TELCO
GROUND ROD. BOND
TELCO GROUND ROD
TO POWER SERVICE
GROUND ROD. BOND
INTERIOR METALLIC
COLD WATER PIPE
TO GROUND RODS.

(SEE F16.49)

CONNECT PROTECTOR
GROUND TO COLD
WATER PIPE OR
BUILDING GROUND
OR GROUNDED BUILDING
STEEL WHICHEVER
RESULTS IN THE
SHORTEST GROUND
WIRE. BOND COLD
WATER PIPE TO
BUILDING GROUND.

(SEE F1G.50)

CONNECT PROTECTOR
GROUND TO

TELCO GROUND

ROD. BOND INTERIOR
METALLIC COLD
WATER PIPER

TO GROUND ROD.

(SEE F16.51)
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WIRE
ENTRANCE
HOLE WITH
SLOTTED

2AIA
—
GROMMET PROTECTORS

BINDING

POSTS STUB CABLE
MOUNTING SLOT
REMOVABLE GROUND
LINKAGE
CONNECT TIP CONDUCTOR
FOR PAIR ONE
CONNECT RING CONDUCTOR

CHOUND FOR PAIR ONE

CLAMP

FOR NO.&

(4 mm)

GROUND

WIRE

2AIA PROTECTOR UNIT

Fig. 15—®NH25 Cable Terminald
FANNING STRIP

connected to the shield of a service wire in the

same manner as the F connector (Fig. 25). ~ BINDING POST. NUTS
)

AND WASHERS

Note: When installing the 93D1 ®(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 H(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 M(MD)4 protector mounting can be mounted
on any flat surface (Fig. 26) or on a PMP (Fig. 27). Fig. 16—1A4A-16 Terminal Block

GROUNDING POST

GROUND CLAMP
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BINDING POST,
NUT, FLAT WASHER
AND CRUSHING WASHER
(NOTE)

2AIA
PROTECTOR

FANNING
STRIP

NOTE:

ADDITIONAL NUTS,
FLAT WASHERS,AND
CRUSHING WASHERS
ARE FURNISHED.

MOUNTING
SLOT CLAMP

GROUND

Fig. 17—57B1A-10 (MD) Connecting Block

PCUSTOMER SERVICE CLOSURES

3.33 The AT-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. 28.4

Page 16

3.36 W#Inside wiring (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
formation 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:

e B closure—a single 123- or 128-type protector

o 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, 1A
termination units, and loop electronic devices.

e D closure—up to four 123- or 128-type
protectors or combinations of all previously
mentioned devices.4

PROTECTOR MOUNTING POSTS (PMP)

3.40 The protector mounting posts, PMP-38

(Fig. 30) and PMP-50, are designed to mount
a 93D1 #(MD)4 protector mounting, a 305A2 #(MD )4
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
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24 GAUGE (5 mm)
GRAY STUB CABLE
TERMINATED
ON 66MI-50
CONNECTING
BLOCKS

MC 10/48
CABLE CLOSURE

GROUND LUG
T&B LUG-IT
35301

66MI-50 CONNECTING
NO. 10-32 X 2

SCREW SECURING T E :;%CgRﬁgz:IED ON
PROTECTOR TO ; o e e

CLOSURE

134A1A TYPE
PROTECTOR

26 GAUGE (4 mm)
STUB CABLE
TO EXPOSED
C.0. FEEDER
CABLE

!
26 GAUGE (4 mm) GROUND WIRE
TO APPROVED GROUND

B CABLE TIE
(SEE TABLE D)

BONDING STRAP
RUNNING BETWEEN
STUB CABLE AND
GROUND BAR

25 PAIR STUB

CABLE AND 50 PAIR
DISTRIBUTION CABLE
BRIDGED TO 200 PAIR
THROUGH CABLE

NOTE:
TO INSTALL SNEAK CURRENT FUSES;
1094A PROTECTORS (FIG. 72) OR AN
ADDITIONAL CONNECTING BLOCK
(FIG.74) MUST BE PROVIDED.

Fig. 18—P134A1A-25 Protector Installed in Cable Closured
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Fig. 19— 150B Cover

COVER

ADAPTER PLATE

(93D1

aue

841634165 CONNECTOR /A

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, the
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.

ONLY)

gt

Fig. 20—#93C (MD) and 93D (MD) Protector Mountingd

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

Page 18

plate are for mounting the various protector
mountings or closures.
4. INSTALLING PROTECTORS

All serews and fasteners shall be of sufficient

length and size to mount protectors securely.
Division 080 contains information concerning the

4.01



Fig. 21—305A2 (MD) Protector Mounting

various types of screws, anchors, ete, required.
PStainless steel screws should be used for outdoor
installations.4

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 closured .

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 Binput (ie, aerial or buried

drop)d 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 wire 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 wiring under the top nuts. Use
washers between wires when more than one wire
is placed under a nut. Use caution when terminating

ISS 6, SECTION 460-100-400

small gauge station wires on the protector terminals
as the wire may catch in the threads 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:

e 72A ®H(MD)4 bracket (Fig. 32)—use with
123A1A and 123E1A protectors for indoor
location

e 90A ®(MD)4 bracket (Fig. 33)—use with
123B1A, 128A1A-2, or 128E1A-2 protectors
for indoor location

e 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)4 or 90A ®»(MD)4
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 PROTECTOR
MOUNTING
HOLES

PROTECTOR
MOUNTING
SCREWS

CONDUIT

ADAPTER

CABLE TIES

(FOR LOCKING

COVER TO BASE)

Fig. 22—B Customer Service Closure
(4) Place the mounting screw furnished with (5) Tighten mounting screw or bolts (Fig. 36).
the 72A #(MD)4 bracket through the bottom
mounting hole of the 123- or 128-type protector (6) Install Form E-3013B. This form may be
and into the threaded hole in the bracket placed on the B station ground clamp (Step
2).
or

4.12 To install the 114A bracket:
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 (1) Place a B station ground clamp through
in the bracket. Thread nuts on the mounting slots in the bracket. Select horizontal or
bolts. vertical slots in the bracket, whichever will

Page 20



Fig. 23—P142A1A Protector in C Customer Service
Closured

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.
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PROTECTOR
MOUNTING
BASE
28 AlA-2
—~ ADAPTER
PROTECTORS? PLATE
i~ 123 AfA
PROTECTOR
841624165
CONNECTOR —
NO. 10
(2.5 mm)

GROUND WIRE -~ — STATION WIRES

SERVICE WIRE —

PROTECTOR
MOUNTING

POST —_

Fig. 24—#93D1 (MD) Protector Mounting Installed
on Protector Mounting Postd

(6) Install Form E-3013B. This form may be
placed on the B station ground clamp (Step
2).

(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
INVURY 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

L K )
| 5 IN. N
b (127 mm) "
REMOVE OUTER SHEATH
ALUMINUM OR STAINLESS
STEEL TAPE WOUND TIGHTLY
ON ITSELF ABOUT
2 TURNS
1y 4 3
"\ INNER JACKET
WRAP ALUMINUM OR STEEL TAPE
INNER JACKET
F-CONNECTOR
&

1/8 IN. |
(3mm) CONDUCTORS

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



~ SERVICE WIRE

Fig. 26—123A1A 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)4 protector (Fig. 39) is used

for outdoor installations and the 106C protector
(Fig. 40) is used for indoor installations. These
protectors are the same except the 1293C ®(MD)4
protector is comprised of a 106C protector enclosed
in a 93C (MD)4 protector mounting (Fig. 41).

5.02 The 106C protector consists of a base of

nonconductive material containing five binding
posts, two 11C 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)4 or 106C protectors must
be used.

ISS 6, SECTION 460-100-400

305A2
PROTECTOR
MOUNTING
BASE

NO 12 (2 mm)
GROUND WIRE

F-CONNECTOR

STATION WIRE

SERVICE WIRE

Fig. 27—#305A2 (MD) Protector Mounting Installed
on a Protector Mounting Postd

5.04 Where the 106C protector is installed indoors,

it must be mounted where the drop or service
wire enters the building, keeping the 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

F-CONNECTOR

STATION

GROUND WIRE

WIRE

SERVICE WIRE
CONDUIT

Fig. 28—W®Typical Protector Installation Using B
Customer Service Closured

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 I).4

5.07 Atolder installations, the 98A (MD) protector

may still be in use. The 98A (MD) protector
(Fig. 44) consists of a base of nonconductive material
containing five binding posts, two 11C 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)4 protector mounting.

6. GROUNDING AND BONDING

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. Avoid

KNOCK-0QUTS FOR
MOUNTING ON
VERTICAL PIPE

C LASHED CABLE SUPPORT
INSTALLED FOR MOUNTING
CLOSURE ON HORIZONTAL
PIPE

BASE OF
8 CLOSURE
(REAR VIEW) —_ ¥

Fig. 29 —Installation 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:

e The metal frame or steel of a building where
effectively grounded



HOLES FOR

INSTALLING HOLES FOR

305A2 INSTALLING

PROTECTOR B OR C

MOUNTING CUSTOMER
SERVICE
CLOSURE
HOLES FOR
ATTACHING
PROTECTOR
MOUNTING

POST TO SIDE
OF BUILDING

HOLES FOR
ATTACHING

A
MOUNTING. POST BLOTe Y v
TO SIDE OF

BUILDING SERVICE WIRE

SLOTS FOR
SECURING BURIED
SERVICE WIRE

Fig. 30—WProtector Mounting Post (PMP)4
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e Bare No. 4 or larger copper wire or steel
reenforcing rod not less than 20 feet in
length and encased in the concrete footing
of the building

e A ground rod, galvanized pipe or plate
buried in the earth.

6.02 Do not connect station protector ground wires
to:

e Gas pipes

e Electrical service branch circuit conduit
e Armor of BX cable

e Interior of any electrical box

e PAluminum 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.4

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 W#The current NEC stipulates the electric

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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2BiA
PROTECTOR
UNITS
(NOTE |) —

NOTES: :

. 2B2A AND 2BIA PROTECTOR UNITS
ARE INTERCHANGEABLE AND PROVIDE
THE SAME PROTECTION. THE
PHYSICAL DESIGN OF BHE
PROTECTOR UNIT CAP IS THE

cnos ONLY COMPONENT CHANGE.

TERMINAL i ‘
s ‘ ' 2. AT MULTIPLE INSTALLATION FOR SIZE

_ STATION wmesw"f ]

GROUND WIRE =
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OF GROUND WIRE SEE TABLE B

j T 1
GROUND WIRE Py 3. FOR OUTDOOR INSTALLATIONS
(SEE NOTE 2)

USE PROTECTIVE HOUSING
i 2 N,

2BIA PROTECTOR

2B2A PROTECTOR
UNITS (NOTE 1)

- UNITS (NOTE 1)

GROUND WIRE
. (SEE NOTE 2)

~SERVICE STATION
WIRE WIRES =<

Fig. 31—®Installation Protectors in Multipled

a separate ground rod, and the protector should
be grounded as shown in Fig. 45.4

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,

Fig. 32—72A Bracket the 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
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72A BRACKET

B GROUND
WIRE CLAMP

Fig. 33—#90A Bracket

Fig. 35—B Station Ground Clamp Through Slots in

72A Bracket
128 AIA-2 FORM E-30138
PROTECTOR s OMITTED FOR
CLARITY

GROUND CLAMP

GROUND
TERMINAL

SOA BRACKET

Fig. 34— 114A Bracket

Fig. 36—Protector Installated on Metallic Water Pipe

customer shall be covered by local instructions.

Station protectors installed where there is no construction or are being remodeled.
power, or the power ground is inaccessible, should At these locations, temporary
be grounded as shown in Fig. 50 or 51. power and water pipe arrangements
are often encountered. Therefore,

Caution should be exercised on visits it is very Important to select a

M (installation or repair) to locations ground electrode of a permanent
where structures are under nature. Also, ground wire runs

Paae 27
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FORM E-30i3B OMITTED 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

should be made in such a manner
they will not be removed, changed,
broken, or present a hazard.
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Fig. 39—1293C (MD) Protector, Cover Removed

6.10 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).

6.12 #Do not connect protector grounds to
aluminum power ground conductorsd

6.13 If the power ground wire is enclosed in
metallic armor or conduit, the metallic armor
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GROUND WIRE

oy 2

GROUND
TERMINAL

SERVICE
WIRE

Fig. 40— 106C Protector

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.

6.15 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
Fig. 41—93C (MD) Protector Mounting inaccessible or there is no power.

6.16 When installing a protector directly on a
metallic water pipe or when connecting the
protector ground wire to a water pipe, make

Pace 29
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VULCANIZED FIBER SHELL

AY

ASBESTOS SLEEVE

7

O S )
777777707
i

TERMINAL LEAD WIRE

TERMINAL

Fig. 42—11-Type Station Lline Fuse

in C Customer Service

Fig. 43—#106C Protector
Closured

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).4

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:

e Do not splice new ground wire runs

e Do not splice existing ground wire runs of
less than 10 feet

e When splicing an existing ground wire, do
not use a smaller gauge wire to extend a
larger gauge wire
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Fig. 44—P#98A (MD) Protectord

NEUTRAL (CONNECTED TO POWER GROUND
WIRE WITHIN SERVICE ENTRANCE BOX)

FROM e
PROTECTOR
ZS‘#X"N%E H BUILDING
ANCE_CABLE STEEL
(IN CONDUIT) |
T M )
| CONNECT /
PROTECTOR L
GROUND WIRE ¥
TO NEAREST %b g
GROUND POINT T
METER BOX A.B.C,0R D // I
METER 8 @ ooy
SERVICE
SERVICE ENTRANCE|
ENTRANCE +BOX I
CABLE (CONTAINS
BREAKERS o
OR FUSES) ?
— ,:r,_,
L
POWER
GROUND WIRE — = —7
EARTH \T i
=5 | S W —
M_.L_k,u»._.__ Low A
ACCEPTABLE

POWER GROUND WIRE CONNECTED TO
COLD WATER PIPE AND
BUILDING STEEL .

COLD WATER
PIPE

STEEL PILING OR
CONCRETE ELECTRODE

Fig. 45—Acceptable Water System or Building Ground
(Power Service Grounded to Cold Water Pipe
or Building Steel)

e 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

NEUTRAL (CONNECTED TO POWER GROUND
WIRE WITHIN SERVICE ENTRANCE BOX)

FROM
PROTECTOR
SERVICE |, —BUILDING
ENTRANCE CABLE STEEL
(IN CONDUIT). *
CONNECT
PROTECTOR
GROUND WIRE
TO NEAREST @1;
== UND POINT
METER BOX l oy
METER | 5 2
SERVICE
SERVICE s ENTRANCE
ENTRANCE = LBOX
CABLE | (CONTAINS
BREAKERS
OR FUSES)
T
UND Wil
BOND IF NOT TN
ALREADY
BONDED
POWER BUILDING
e == GROUND I
EARTH | W &~ ~77777 i
- M |
- daa A
BUILDING ACCEPTABLE
FOOTING COLD WATER
FOOTING GROUND PIPE
PROVIDE NO. 6 (4 mm ) GROUND WIRE BOND
FOR CONTINUITY TO BUILDING GROUND
IF OPTION (d) IS USED FOR
PROTECTOR GROUND.
Fig. 46—WPAcceptable Water System or Building Ground

(Power Service Grounded to Footing Ground)4

e Do not tape ground wire splices
e Do not locate splice at a corner or turn
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NEUTRAL (CONNECTED TO POWER GROUND WIRE WITHIN

SERVICE

ENTRANCE BOX)

FROM s

PROTECTOR

BUILDING
STEEL
v
SERVICE
RAI CONNECT

CABLE =] PROTECTOR
(IN CONDUIT) GROUND WIRE

To NEAREST ® | PROVIDE BOND

GROUND POINT FROM BUILDING
METER BOX A,8,C,0,0RE STEEL TO

® © WATER PIPE IF
METER OPTION (d) IS
USED AND IF

SERVICE NOT ALREADY
ENTRANCE BONDED.
SR TRARCE 80X
(CONTAINS
BREAKERS OR
FUSES)
POWER GROUND
WIRE

ACCEPTABLE
COLD WATER
PIPE

it
i BUILDING
/' FOOTING

PROVIDE NO.6(4mm) GROUND WIRE

POWER
GROUND ROD BOND IF NOT ALREADY BONDED

Fig. 47—WAcceptable Water System (Power Grounded
to Ground Rod)4

FROM
TO POWER SERVICE PROTECTOR
ENTRANCE CONDUIT
v
CONNECT
PROTECTOR UNACCEPTABLE
GROUND WIRE METALLIC COLD
TO SERVICE TO NEAREST WATER PIPE
ENTRANCE BOX GROUND POINT
A,B,C,OR D

POWER SERVICE
GROUND WIRE —|

EARTH

PROVIDE NO.6 (4mm) GROUND
WIRE BOND IF NOT ALREADY
BONDED. REQUIRED EVEN

THOUGH WATER SYSTEM IS

POWER
GROUND ROD CONSIDERED UNACCEPTABLE.

Fig. 48—WMUnacceptable Water System or Building
Ground (Multigrounded Neutral Power System
Grounded to Ground Rod)4
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FROM
PROTECTOR
GROUND WIRE
FROM NON MGN UNACCEPTABLE METALLIC
POWER COLD WATER PIPE
SERVICE
EARTH 1 \
1 i
! BOND CLOSER !
| RoDTOPIPE | { “
i WITHNOG(4mm) | I
| ja~GROUND wms\..‘ g
POWER CO. "\i\TELEPHONE co.
GROUND RoD NO.6(4mm) GROUND WIRE BOND ~ GROUND ROD

Fig. 49—WUnacceptable Water System or Building
Ground (Nonmultigrounded Neutral Power
System Grounded to Ground Rod)4

M

VERTICAL
v STEEL
RISER

BOND BUILDING
STEEL TO
WATER PIPE IF
OPTION (b) IS
SED, IF NOT
ALREADY
BONDED.

&.; FROM
PROTECTOR
POWER
SeRice connécr
CABLE PROTECTOR
(IN CONDUIT) $go#gxa\zgs
METER T GROUND POINT
A ORB
[ | ER eANcE B0 (?
METER BOX X
(CONTAINS
SERVICE Tirosesys” o
ENTRANCE
caBLe |1
ACCEPTABLE
COLD WATER
PIPE
EARTH
AL on

PILING

Fig. 50—Acceptable Water System or Building Ground
(Power Service Not Grounded)

e 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.4

6.20 Refer to Section 461-200-205 for sleeves for
splicing ground wire and sleeve pressing

tools required.
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FROM UNACCEPTABLE
PROTECTOR BUILDING STEEL

UNACCEPTABLE
METALLIC
COLD WATER PIPE

TELEPHONE CO. GROUND (NO GROUND
GROUND ROD WIRE BOND WIRE)

Fig. 51—BUnacceptable Water System or Building
Ground (Power Service Not Grounded)4

Fig. 55—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.
Fig. 52—E Connector (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.

POWER GROUND (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.

PROTECTOR
GROUND

(7) Place ground wire under the washer and
Fig. 54—Blackburn PAC3 Connector tighten locknut (Fig. 59).
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BUILDING
STEEL

PLACE GROUND WIRE
BETWEEN WASHERS

"[(KD’\ (10mm X 38 mm)

GALV, STOVE BOLT
(NOTE 1)

\ (2.5mm OR4 mm)

NO. 10 OR NO, 6
GROUND WIRE

FORM
8, C, R D E-30138
INSULATOR

SUPPORT

(NOTE 2)

ALTERNATE
LOCATION FOR
ATTACHING
GROUND WIRE

INSTALL AS FOLLOWS:

PLACE BOLT THROUGH INSULATOR SUPPCRT, INSTALL BOTTOM NUT AND
TIGHTEN, ATTACH INSULATOR SUPPORT TO BUILDING STEEL IN USUAL
MANNER, PLACE WASHERS AND TOP NUT ON BOLT. REMOVE INSULATION
FROM GROUND WIRE AND BEND BARE CONDUCTOR AROUND BOLT BETWEEN
WASHERS, TIGHTEN TOP NUT,

NOTES:

5/16 X 1-1/2 IN,

BUILDING
STEEL

B, C, ORD
INSULATOR
SUPPORT
(NOTE 2)

WASHER

10-24 X 19 mm
(3/4 IN,)
SCREW

NO, 12

(2 mm)
GROUND WIRE

ALTERNATE
LOCATION FOR
ATTACHING
GROUND WIRE

1. BOLT, NUTS, AND WASHERS ARE NOT PROVIDED WITH INSULATOR SUPPORT.
2. THE B AND D INSULATOR SUPPORT WILL ACCOMMODATE METAL FLANGES UP TO 3/4 INCH (19 mm),
THE C INSULATOR SUPPORT WILL ACCOMMODATE METAL FLANGESUP TO 1 INCH (25 mm).

Fig. 56—WPGrounding to Building Steeld

6.23 The L ground clamp (Fig. 60) is used to
terminate No. 6 ground wire and is installed
in the following manner:

®
2

Clean pipe thoroughly.

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.)



PREFERRED METHOD

FORM E-3013B : S8t &
ATTACHED TO SCREW &

Fig. 57—Form E-3013B Attached to B Station Ground
Clamp

RE X PP Y YK
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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 Bunder the
clamp saddle. Do not place wire directly
on the screwd

(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—B Station Ground Clamp
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78" (SEE NOTE)

(Smm)'.l

APPROX 16" (I52mm)
TO FASTENER

O0P TO AVOID
BREAKAGE

| - T

NOTE: PLACE GROUND WIRE UNDER WAS“ERV
AND TIGHTEN LOCK NUT FIRMLY.

FORM E~30I3 OMITTED FOR CLARITY

Fig. 59—Mnstalling B Station Ground Clamp4

FORMED END
OF STRAP

UPPER NUT

SQUARE WASHER
LOWER NUT

Fig. 60—L Ground Clamp

NO.6 (4mm) GROUND W|RE

KEEP INSULATION BACK I/8IN. (3mm)
FROM GROUND CLAMP.

UPPER NUT

Fig. 61—BPAttaching No. 6 Ground Wire to L Ground
Clampé

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 STRAP
7 UPPER NUT

SQUARE WASHER

NO.6 (amim)
LOWER NUT GROUND WIRE

sTRAP OF

ADDITIONAL
CLAMP

BOLT AND NUT
OF ADDITIONAL
CLAMP

Fig. 62—W®Attaching L Ground Clamp to Pipes Larger
Than 3 Inchesd

Excess STRAP — \:\ UPPER NUT

SQUARE WASHER

NO.6 (4mm)

TIGHTEN LOWER NUT RROUND WIRE

SUFFICIENTLY TO
OBTAIN SNUG

CONNECTION STRAP

WATER
PIPE

Fig. 63—WPAttaching L Ground Clamp to 3-Inch 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.



SLACK

NOTE:
FORM E-3013 OMITTED FOR CLARITY

Fig. 64—WTypical Installation—L Ground Clampd

FERERI NN

Fig. 65—#B Ground Clampd

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

ISS 6, SECTION 460-100-400

12BAIA-2
PROTECTOR

GROUND
TERMINAL

F-CONNECTOR

NO.12 (2 mm)
GROUND WIRE

B OR C SERVICE WIRE

8 T sTaTion WIRE

Fig. 66—WService Wire on Protectord

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.
T4). 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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; /2A Ground Strip

@jp

©oe®
©© ®
T 1
o\
- 0]

©©

4

@eeo
1

[

IO

4
\

© ®
©©® ©®
[
©)
f©)

"
wE: o

Fig. 68—2A Ground Strip Installed in GA-Type Cable
Terminal
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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.
2A Ground Strip
8.04 When a coin telephone is installed outdoors,
a ground rod for protector grounding must
be installed unless:
Meouniing Sractet (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
Fig. 69—2B Ground Strip system is bonded to the coin shelf, mounting,
or booth with a ground wire no smaller than a
36 TYPE No. 6 ground wire
CONNECTING BLOCK 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.

9. LOCATING AND INSTALLING GROUND RODS

Danger: Avoid personal injury by
protecting eyes and hands when
driving ground rods. Wear safety
glasses and rubber gloves with leather
Fig. 70—Typical Installation of 2B Ground Strip protectors.

2B GROUND STRIP

STATION SIGNALING
GROUND WIRE OR COIN COLLECTOR
TERMINAL GROUND TERMINALS

HOLE FOR
MOUNTING

ON G-TYPE
CHAMBER

HOLE FOR
MOUNTING
ON G-TYPE
CHAMBER

<

4A GROUND STRIP

MOUNTING MOUNTING
SCREW SCREW

Fig. 71—Typical Installation of 4A Ground Strip
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GROUND WIRE

LY
L
G-TYPE o™
BINDING POST ® &
CHAMBER e -
@ &
.
e ©
e ®
. ®
o
ADAPTER AND @2
CONNECTING s 2
BLOCK ®
@

®

ng

@
3
()
LS o
. ®

L)
4C GROUND T
STRIP Y
8

Fig. 72—Typical Installation of 4C Ground Strip

Fig. 73—5A Ground Strip

9.01 Rubber gloves with leather protectors must

be worn when driving a ground rod. Avoid
bodily contact with the ground rod during this
operation. On completion of driving a ground rod,
Pa voltage tester, eg, 188A test set (Stop Lite) or
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5A Ground Strip

Mounting Screw

Fig. 74—5A Ground Strip Installed in NF16 Cable
Terminal

Fig. 75—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.)4 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

(¢) 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.



—Mounting Screw

NF 26

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.4

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

M manager regarding the location of

ISS 6, SECTION 460-100-400

RE
WALK OR OTHER THOROUGHFARE AND
SUCH LocaTioN CAH NOT BE Amn*;,

Fig. 77—®Ground Rod Installed Near Wall4

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 BAfter 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.4

9.07 When two or more protectors requiring
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

Prma A1
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$TABLE E4
GROUND CLAMPS
GROUND CLAMP SEE WIRE GROUND ELECTRODE USE
FIGURE | g 7¢ (SIZE IN INCHES)
NUMBER
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 114 A 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 _ Connect protector ground or bond to
(See Note) 65 No.6 12-1 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. INSTALLING SNEAK CURRENT FUSES

10.01 Sneak current fuses are required to provide
additional protection for:

e No. 1 and No. 2 ESS Centrex data link
cabinet trunks
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e No. 1 and No. 2 ESS Centrex attendant
trunks

e PBX trunk circuits

o PBX #(other than DIMENSION)4 off-premise
Pstations exposed to powerd

o PBX battery or ringing feed circuits
o 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 mountingsd .

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), dor 191A1-20
protector (Fig. 83)4 .
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®TABLE F4¢

WIRE CONNECTORS

FIGURE
CONNECTOR NUMBER CONDUCTOR SIZE USE
E annector No. 12 through 4 Connect or bond ground wire to bare power
Size 1 ground wire.
- 52
E Connector No. 12 through 1/0 and Connect or bond ground wire to armored
Size 2 8 through 4 armored power ground wire
ground wire :
At 7796X (a) Ground station ground wire to ground
Size 6 53 |No. 12 through 6 rod tail wire.
Size 4 No. 8 through 4 (b) Ground shield of cable or buried service
Size 2 No. 6 through 2 wire at terminals or cable closures.
Blackburn 54 No. 6 th 8 ’
PAC3 toOI.\Io 2rt°l;1r i}:x ghc‘c;pper Connect No. 6 ground wire to aluminum
FARGO 55 aluminum power ground wire for bonding.
GA610C
25 (a) Connect service wire shield to protector
ground terminal.
F Connector - No. 6 . )
(b) Connect No. 6 ground wire to ground
bracket of cable closure housing.

#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 134A1A 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, Pone of
the following alternatives must be used:

(1) Install an additional connecting block, such
as a 5TA2-10 or 57A2-16 connecting block,

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 191A1-20 protector for up to 20
exposed pairs.4

$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)4 protector mounting.

#191A1-20 PROTECTOR
10.08 The 191A1-20 protector (Fig. 83) is a

combination protector and terminating field
intended for use with 66-type quick-connect hardware.
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PTABLE G¢

GROUND STRIPS

WIRE
BINDING FIGURE
TYPE TERMINALS | CAPACITY USED WITH
g/ (QUANTITY) -
2A 9 _ 14 GA-type cable terminal, PC6 or PC12 cable 67
closure
2B 2 = 14 30- and 31-type connecting blocks 69
4A 9 11 11 102B adapters when installed with connecting n
blocks
4B 2 16 16 102C adapters when installed with connecting -
blocks
4C 9 ) 2 2 102D adapters when installed with connecting 79
blocks
5A 9 _ 10 10-and 16-pair NC, NE, NF, and NH cable 73
terminals
6A 2 — 10 26-pair NC, NE, NF, and NH cable terminals 75

E:

AT MULTIPLE INSTALLATIONS
FOR SIZE OF GROUND WIRE
SEE TABLE B :

GROUND WIRE

GROUND-ROD
TAIL WIRE

NOT LESS THAI
6 FT.(1.8 m)

AW
T LESS THAN *
6FT. (‘I.B m)

Fig. 78—W#Three Ground Rods¢
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60D FUSE

60A FUSE

Fig. 79—60A and 60D Fuses

It is factory wired and equipped with forty 60D
fuses which will provide sneak current protection
for 20 exposed pairs.

10.09 The base of the 191A1-20 protector is
identical to the 66-type connecting block



STATION WIRE
TERMINALS

944
PROTECTOR
MOUNTING

60A FUSE

CONNECT TO STATION WIRE
TERMINALS OF 98A (MD),
98AA (MD, 106C, I06CA
OR 123A1A PROTECTOR

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 191A1-20 protector

is shown in Fig. 86. Pairs requiring sneak
current protection are cross-connected to the
191A1-20 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 191A1-20 protector,
follow the steps indicated in Fig. 87 and 88.4

11. PBX PROTECTION

®Neither 11A1A or 11BI1A protector
unit should be used with 8004, 801A,
and ESS 101 PBXs. (DIMENSION,
PBX grounding must be done in
accordance with Section 554-101-101.4
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I4A FUSE
HOLDER

Fig. 81 —14A Fuse Holder

STATION WIRE

[ 21

94A ;IRNOJECTOR
MOUN
® ®

60D FUSE
o6
2 94A PROTECTOR
MOUNTING

SERVICE WIRE OR STRAP TO
STATION PROTECTOR

NOTE:
USE 93C PROTECTOR MOUNTING FOR OUTDOOR INSTALLATION.

Fig. 82— 1094A Protector
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FACTORY WIRED

PAIR
NO. 11

FUSE
CARRIER

aQuicK cLIpP

CONNECTORS

(40 ROWS)

IRE
FUSE RETARDANT
10N CARRIER PLASTIC
60D FUSE

(20 EACH SIDE)

PAIR
NO. 10

66-TYPE
CONNECTING BLOCK

f 3-3/8 IN.

Fig. 83—#191A1-20 Protectord
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SIGNALING

TERMINAL
NO. 10

(2.6 mm)
GROUND

SERVICE WIRE

Fig. 84—Method of Installing 60D Fuses and 14A
Fuse Holder on 117-Type Protector (Battery
Feed Circuit llustrated)

11.01 In addition to the 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
134A1A 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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§; CONNECTING
~ BLOCK

66MI-50
CONNECTING BLOCK

Fig. 85—Sneak Current Fuse Arrangement for 66M1-50
Connecting Block

E
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.4

11.06 An older type PBX may have battery and
ringing voltages supplied from the central
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TIP
N
] | CROSS-CONNECT
el WIRES (IN)
| |
60D RIN ’_
FUSE N
| |
 ——.|
| |
TIP
ouT!
| FUSE PROTECTED
i ——( PAIRS (OUT)
| o |
60D RING r
FUSE out
| |
P/0 191A1-20 PROTECTOR
(FACTORY WIRED)

Fig. 86—P191A1-20 Protector—Wiring Diagramd

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-type protectors are required. When
the battery supply is extended by a single drop
wire, #fused protectorsd 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 60D 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.

Prna 48

. GREEN INSULATION
. FOR "TIP" FUSE

RED INSULATION
“RING” FUSE

2

| (INSERT WITH BOTTOM
NPUT CONDUCTOR
| TOWARD SLIT)

Fig. 88—WFuse Replacedd



GROUND TERMINAL
|

[

93¢ PROTECTOR

Y MOUNTING
1094A PROTECTOR
”r MOUNTING PLATE

—— 94A PROTECTOR
MOUNTING

[ 60A FUSE

123A1A

| PROTECTOR
SERVICE WIRE

STATION GROUND WIRE

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 11C 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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STATION WIRE

94A PROTECTOR
MOUNTING

® ®
o —60A FUSE

:GROUND WIRE

~
] F O, ® -*’Fr’ﬁ?gm’u

.} —1-TYPE FusE

AAAARA @
N\

le—106C PROTECTOR

SERVICE WIRE

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.

It is extremely important that telephone
craft personnel be informed of locations
as described in paragraph 12.01. If
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 of the telephone
craft force, maximum protection
should be provided, treating
telephone stations as exposed
stations.

12.02 Where an exposed drop wire is to be
connected to an unexposed pair of 19-gauge
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STATION WIRE

94A PROTECTOR
MOUNTING

)e—60A FUSE

_~ GROUN D WIRE

Y .

L_— GROUND
TERMINAL

le—106C PROTECTOR

a D CONVERTED FOR

_ - - FUSELESS
OPERATION

\ 7

Fig. 91—P60A Fuses Used With 94A Protector Mounting
and Converted 106C Protectord

STRAPS
STATION WIRE
NO. 94A
PROTECTOR
Moumms\.[éﬂ ° )
< 60A FUSES
60A FUSES T~ GROUND WIRE
(SEE NOTE)
® © ©
GROUND
TERMINAL 1IN, ¢ 123A1A
-{‘33"]- PROTECTOR
GROUND
® TERMINAL
SERVICE WIRES
NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE
S OF GROUND WIRE SEE TABLE B.

Fig. 92—WFuseless Protectors Used for Bridging Service
Wires on Battery Feed Circuitsd
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STATION WIRE

)~ GROUND WIRE

[~ GROUND
TERMINAL

I IT
AAAAR (
/ \\N S

11 11

SERVICE WIRE

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.



2AID PROTECTOR UNIT  GROUND TERMINAL

GROUND WIRE
(SEE NOTE) _H

NOTE:
AT MULTIPLE INSTALLATIONS FOR SIZE OF GROUND WIRES SEE TABLE B.

Fig. 94—W#Bridging Four Pairs at Fused Protectorsd

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 AI1A PROTECTOR
IN 305-TYPE
MOUNTING OR

8 CLOSURE N TYPE TERMINAL

L X [ S G

Il = ) / i T
FROM \ ATTACH GROUND WIRE
6ROUND FROM PROTECTOR TO

EXPOSED

STATION WIRE TERMINAL STUB WITH

STATION GROUND CLAMP
BRIDLE WIRE FROM

PROTECTOR TO
TERMINAL

Fig. 95—N-Type Terminal, Wall Installation
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NOTE:
ATTACH GROUND WIRE TO SI TYPE BRACKET
WITH CABLE LASHING CLAMP.
(ON N TYPE TERMINAL ,ATTACH GROUND WIRE
TO CABLE STUB WITH STATION GROUND CLAMP.)

o

DROP TO EXPOSED STATION.
USE SAME RING RUN FOR
UNEXPOSED STATIONS.

123 AlIA PROTECTOR
305-TYPE
MOUNTING OR B. CLOSURE

o KT
(SEE NOTE) ~d

f*T— BRIDLE WIRE, PROTECTOR
y TO CABLE TERMINAL

SI TYPE
BRACKET—e

6! TYPE TERMINAL

Fig. 96—N- or 61-Type Terminal, Pole Installation

13. 118B 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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TO EXPOSED STATION.
USE SAME RING RUN FOR
UNEXPOSED STATIONS.

= 1C il |l
IC i [aep—
| _/ATTACH GROUND WIRE TO
i == TERMINAL STUB WITH
L L STATION GROUND CLAMP

|\ | 1123 aia prOTECTOR
T T IN 305-TYPE
L& i _ MOUNTING OR
|[ B cLosure

N OR 53 TYPE |

TERMINAL = ==
g A
| A

[ r e._éLosuRE
| I |
I I+ |
| I |
N I/ .
~N IR
AN L
- | A\
T T

BRIDLE ‘WIRE, PROTECTOR
TO CABLE TERMINAL

Fig. 97—®N- or 53-Type Ter I, Wall Installationd

DROP TO EXPOSED STATION.
USE SAME RING RUN FOR

ATTACH GROUND WIRE UNEXPOSED STATIONS.

TO STRAND WITH
CABLE LASHING
CLAMP

]

CABLE TERMINAL
[] /

' — | | a—
6 IN. (»52*mm) . ! <r——] —
k% | BRIDLE WIRE, PROTECTOR

TO CABLE TERMINAL
' [
. 123 AlA PROTECTOR
|

IN 305~ TYPE
Fig. 98—WMN-Type Terminal, Strand Mounted4d

MOUNTING OR
B. CLOSURE
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MOUNTING BRACKET

({064) COPPER LEADS;

1-6FT(1.8 m)LONG GROUNDING LEAD
2-3FT(.9m)

Fig. 99—#118B Protectord

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:

e 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 preferable 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 from
power lightning arresters shall not be
used unless they are connected to the
power neutral wire. Where local instructions



RUBBER CASE

(e

|

| \ |
CARBON BLOCKS
\Zg% PILOT HOLES

|

INSULATOR

(PORCELAIN)
1
|

i
14 GAUGE U |
(1.6 mm)
COPPER LEADS |
|

MOUNTING HOLE

72

PILOT HOLE

MOUNTING BRACKET

Fig. 100—#118B Protector, Di

hledé€
-

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
P188A test set (Stop Lite) or a
B-voltage tester as described in Section
081-705-102 or 081-705-101,
respectivelyd 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
protectorsé

Danger: Do not perform any work
in the power company space on the
pole.

13.09 Toinstall 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.

(¢) 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 WIRE :

g PROTECTOR/F_
ATTACHED WITH

NO.14 RH GALVANIZED
WOOD SCREW

AT-7796X CONNECTOR
(IF GROUNDING CONDUCTOR

IS ALUMINUM, USE BLACKBURN
PAC 3 OR FARGO GA 610C
CONNECTOR)

PN

MOUNTING
BRACKET

COVER

ATTACHED WITH TWO [ IN.(25mm)
NO. |0 RH GALVANIZED
WOOD SCREWS

Fig. 101—#118B Protector Connected to Drop Wired

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

Caution: When converting station
protectors on SSM (Special Safeguarding
Measures) and/or SSP (Special Service
Protection) 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.
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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.

(8) 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



DROP WIRE TO SUBSCRIBER

D ORE
BLOCK WIRE
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~
‘\&/ =S

107A2 W T
07A IRE TERMINAL 161N

(406 mm)

r—
VERTICAL
GROUNDING CONNECTOR
D ? -
3IN.
(7imm)
%?‘\/ T
8IN.
(203 mm)

i

101B2 WIRE TERMINAL —

NOTE:

IF VERTICAL GROUNDING CONDUCTOR
1S ALUMINUM, USE BLACKBURN PAC 3
OR FARGO GA610C CONNECTOR.

T

6 IN.
(152 mm)

AT 7796X
/ CONNECTOR
(SEE NOTE)

\ 1188 PROTECTOR

Fig. 102—W#118B Protectors Connected to Rural Wiresd

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 123- 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 11C 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).

|12IA ADAPTER 2I13A CONNECTOR

Fig. 103—121A Adapter and 213A Connector

NO.27 PROTECTOR BLOCK
NO.26 PROTECTOR BLOCK

PROTECTOR
SPRING

213A
CONNECTOR\

ADAPTER TAB

121A ADAPTER
GROUND ELECTRODE

Fig. 104—Converted 98A (MD) Protector

14.03 The 106C and the 1293C #(MD)4 protectors

may be converted to fuseless operation by
#connecting the aerial or buried drop input lined
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 2A1A protector
units; therefore, adapters are not required (Fig.
106).

SERVICE WIRE

INSIDE WIRE

Fig. 105—Alternate Method of Converting 106C

Protector
GROUND STATION
TERMINAL WIRE
2AlA
PROTECTOR

UNIT (CARBON
BLOCK
ASSEMBLY)

213A
CONNECTOR— |

1IC FUSE

BINDING
POST NUTS,
P-139469

SERVICE 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: Mt 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.4

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 furtherd

15.04 The 2B1A 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 123B1A 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 111A (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)

1. 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
o Add KS-21369 guard
o Add KS-14539, List 10 and List 11 guard

e Add terminal punching insulators No. 8 and
No. 9

e Add E clip terminal insulator
e Add F clip terminal insulator

e Include information on SSP for 303 connector
terminals

o Include information on SSP for 300 connector
terminals having a double-wrapped special
service circuit

o Add KS-21168, List 1 terminal insulator

o Add 20A circuit guard

e Rate 12-type guards MD

o Rate KS-14539, List 6 guard MD

o Rate KS-16576, List 5 and List 6 designation
plates MD

e 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

o Indicator, KS-6660, Fig. 3

o Indicator, KS-16847, Fig. 3

e Cap, Post, Binding, B, Fig. 4

e Cap, Post, Binding, C, Fig. 4

e Cap, Post, Binding, D, Fig. 4

e Cap, Post, Binding, E, Fig. 4

e Cap, Post, Binding, F, Fig. 4

o Cap, Post, Binding, G, Fig. 4

e Cap, Post, Binding, H, Fig. 4

o Guard, KS-14539, List 5, Fig. 5

o Guard, KS-14539, List 10 and List 11, Fig. 6

e Insulator, Post, Binding, No. 1, Fig. 7

e Insulator, Post, Binding, No. 2, Fig. 7

o Insulator, Post, Binding, No. 3, Fig. 7

o Insulator, Post, Binding, No. 6, Fig. 7

o Insulator, Punching, Terminal, No. 4, Fig. 8

o Insulator, Punching, Terminal, No. 5, Fig. 8

© American Telephone and Telegraph Company, 1974

Printed in U.S.A.
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o Insulator, Punching, Terminal, No. 7, Fig. 8

e Insulator, Punching, Terminal, No. 8, Fig. 8

o Insulator, Punching, Terminal, No. 9, Fig. 8

o Insulator, Terminal, Clip B, Fig. 10

o Insulator, Terminal, Clip C, Fig. 10

o Insulator, Terminal, Clip D, Fig.v 10

o Insulator, Terminal, Clip E, Fig. 10

o Insulator, Terminal, Clip F, Fig. 10

o Insulator, Terminal, KS-21168, List 1, Fig. 11

o Guard, KS-20353, List 1, Fig. 13

o Form E-5190, Warning Marker, Fig. 14

o Cap, P-16E564 Heat Coil, Fig. 16

o Guard, KS-21369, List 1, Fig. 17

o Tie, Cable, KS-20986, List 4 or List 8 (used
with KS-21369, L1 guard when SSM is
required), Fig. 17

e 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 Special 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.

v SPECIAL SERVICE PROTECTION o
BINDING POST INSULATORS PROTECTOR GUARD DEVICES
TERMINALS DISTRIBUTING FRAMES
SEA- SHERWOOD 2%, 8-15-60 UnNe_4073
o2 w LR B Ll o v -
corvron— FIELD =~ ron o 742 -8/63
PLAGE AND O REMOVE SPECIAL sERVICK PROTECTION AT LOCATIONS LisTED.
CABLE PAIR BP TERMINAL LOCATIONS %
2/ | 228 F_310 SIYLES X
1l F_437 HARMON Av X
)1 N\ 131”2 22 carot 2o X
N[ Clelr g8 « . X
(1 lslzr 52 & P X
(L lrelr 76 “ X
N A PN
]
'WORK
COMPLETED BY DATE. 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
() TWX lines

(f) Clock or ADT lines that operate on closed
or series circuits

(2) 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

() Power company remote control circuits

(k) Airway communication circuits

() 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!

o Obtain authorization before working on
a special circuit.

o Use SSP and/or SSM when required.
o Use 1013A or equivalent hand test set with
capacitor in line (monitor position) when

first going across a pair.

e Do not short terminals when trying to locate
a pair (Fig. 2).

e Exercise care to avoid accidental contact
with other lines.

o 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.

ISS 5, SECTION 460-110-100

Indicators (Fig. 3)

7.02 Indicator KS-6660 is a red plastic ring 1/2

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.

o The B binding post caps are for use on
nonworking posts of N, T, and 61-type
cable terminals.

e The C binding post caps are for use on
working posts of N, T, and 61-type cable
terminals.

o The D binding post caps are for use on TA
fuses installed in L-type fuse chambers.

o The E binding post caps are for use on
49-type cable terminals.

e 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.

e The G binding post caps are for use on
30-type connecting blocks.

o 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. Remember—protect
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

KS-14539,
LIST 1

oo, DRI
B

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 Insulators (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.

e No. 1 insulators are for use on binding posts
having 3/8-inch hexagonal nuts, and on 7T
fuses.

e No. 2 insulators are for use on binding posts
having 7/16-inch hexagonal nuts, and on TA
fuses.

e No. 3 insulators fit the screw binding posts
of BD, BE, BF, BG, BH, and BJ cable
terminals.

e 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 terminals and terminal 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.

e No. 4 and No. 5 insulators are 1/2 inch
and 5/8 inch, respectively, in length and are
used on 300 connector terminals and terminal
strips.
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NO.5

NO. 8 NO. 9

Fig. 8—Terminal Punching Insulators

e 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.

e No. 8 and No. 9 insulators are 1/2 inch
and 5/8 inch, respectively, in length and are
used on terminal strips where terminal
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 Insulator (MD)

Clip Terminal Insulators (Fig. 10)

7.14 Clip terminal insulators are red plastic
insulators designed to protect terminals on
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D CLIP E CLIP

F CLIP

Fig. 10—Clip Terminal Insulators

66-type, 78-type, 5A1-type, and 88-type connecting
blocks.

7.15 Applications for the clip terminal insulators
are as follows.

e 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.

e The C clip terminal insulator is approximately
1/2 inch long with closed ends and is designed
to protect two terminals on 66G-type and
T8A-type connecting blocks.

e 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
T8B-type connecting blocks.

e The E clip terminal insulator is designed to
protect a single terminal on 5A1 or 66-type
connecting blocks.

e The F clip terminal insulator is designed to
protect two terminals on an 88-type connecting
block.

KS-21168, List 1 Terminal Insulater (Fig. 11)

7.16 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. 11—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,
L1 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. 13)

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—12B Guard (MD)

Fig. 13—KS-20353, List 1 Guard

Warning Marker, Form 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 long and are supplied on a dispenser
card with 36 tapes to a card. It is designed for
identification 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

red 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.

Page 8

Fig. 14—Warning Marker Form E-5190

P-16E564 Heat Coil 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-16576 Designation Plates (MD)

Fig. 16—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-21369, List 1 guard is used when SSP is
required; when SSM is required, a KS-20986 cable

1SS 5, SECTION 460-110-100

KS-21369,
LIST |
GUARD

KS-20986
CABLE TIE

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

D n
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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 #s 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.

FACTORY-PROVIDED ;
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. Remember—SSP is
required at both ends of cross-connecting wires.
Install SSP on binding post caps, terminals, ete,
as follows.

Page 10

(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—Installing Binding Post Caps
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Fig. 20—Installed Binding Post Caps with KS-6660
Indicator 42A

Fig. 21—Installed Binding Post Caps and Indicator
At N-Type Cable Terminals Fig. 22—Typical SSP Used With 42A or 44A Connecting
Blocks

Paaa 11
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E_cLIP

Fig. 23—Clip Terminal Insulators Installed on Connecting Blocks

Page 12
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Fig. 24—B Coil Spring Insulators (MD) Installed on Fig. 26—E Binding Post Caps and Indicators Installed
70-Type Connecting Block (MD) on 49A Cable Terminals

Fig. 25—D Binding Post Caps and Indicators Installed
in L-Type Fuse Chamber
Fig. 27—KS-16847 Indicator Used With Station Protector

Prna 12
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Fig. 28—Binding Post Insulators Installed at BD-Type Fig. 30—Typical Installation Using Two Sizes of
Cable Terminals Punching Insulators on Same Connecting
Block

Fig. 29—Typical SSP at 30-Type Connecting Block

Fig. 31—KS-14539, List 5 Guard Installed on 1177
Protector

Page 14
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ot TIE TO | INCH %
e | LENGTH

Fig. 32—KS-14539, List 11 Guard Installed on C50-Type Protector

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
B Wire Marker

P-I6E564
HEAT COIL
LIST 6 CAPS

Fig. 35—Installed KS-16576, List 5 and List 6
Designation Plates (MD) and P-16E564
Heat Coil Caps

Page 16
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LEFT SIDE

KS~-20986
'CABLE TIE

RIGHT_SIDE

Fig. 36—KS-21369, List 1 Guard Installed With and Without SSM
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Fig. 37—SSP on 300-Type Connector Using KS-21168, List 1 Terminal Punching Insulator

Page 18
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STEP 2

STEP |

Fig. 38—Installing 20A Circuit Guard
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BELL SYSTEM PRACTICES
AT&TCo Standard

ADDENDUM 460-300-103
Issve 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:

o Information to paragraph 7.04 on inspection
of rubber insulating gloves

o 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.
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BELL SYSTEM PRACTICES
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SECTION 460-300-103
Issve 3, July 1979

INSULATING GLOVES
LEATHER PROTECTORS, FABRIC LINERS, AND GLOVE BAG

CONTENTS PAGE

1. GENERAL e e e e e e e 1
2. PRECAUTIONS e e e e e e e 1
3. INSULATING GLOVES e e e e 2
4. LEATHER PROTECTOR GLOVES . . . . 3
5. C FABRIC LINER GLOVES Coe e 3
6. B GLOVE BAG e e e e e e 4
7. INSPECTION OF INSULATING GLOVES . 5
8. AIR TEST OF INSULATING GLOVES . 6
9. CLEANING OF INSULATING GLOVES . 8
10. STORAGE S 9

11. DISPOSITION OF INSULATING GLOVES

REQUIRING ELECTRICAL TEST A [
12. DISPOSITION OF DEFECTIVE INSULATING

GLOVES P |
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:
o Add information on the F insulating glove

o Add information on the D leather protector
glove

o 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
except when used in central offices. Leather
protectors are not required for central office use
and are always required for outside plant use.d
A reference between the insulating glove size and
the compatible sizes of leather protectors and fabric
liner gloves is shown in Table A.

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.
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TABLE A

COMPATIBLE SIZES FOR INSULATING )
GLOVE-LEATHER PROTECTOR—FABRIC LINER

INSULATING GLOVE LEATHER PROTECTOR*
FABRIC
TYPE SIZE B-TYPE (MD) | C-TYPE (MD)| D-TYPE LINER
EorF 8 — 8 8 6
B,C,D,E,or F | 9-1/2| 11 9-1/2 9-1/2 7
B,C,D,E,orF |10 11 10 10 7
B,C,D,E,orF |11 12 11 11 8
B,C,D,E,orF |12 12 12 12 8

* 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
forcesd

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 bthe straight cuffd
type. Sizes 9-1/2, 10, 11, and 12 are Bbin
used 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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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.4 The D insulating
gloves are of sufficient thickness to eliminate the
need for protector gloves Pwhen used in central
offices¢ . They are intended for central office use
Ponly and should not be used in the outside plant4

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.4 :

3.05 WThe 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.4



DISTANCE
IN INCHES
18 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 E4 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
used 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 Bin used in five sizes for use over B, C,
or E insulating gloves (see Table A).

4.04 W#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

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
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» TABLE B¢

E INSULATING GLOVES

MARKING

TYPE OF MARKING

LOCATION

Manufactuer’s name
ANSI J6.6/ASTM D120

Type 1, Class I (Size)

White color label

Backhand side near
rolled edge

Bell System “E’’
(Date of Manufacture)

Hot die stamp or
indelible ink

WECo Return for Test
(Month-Year)

Indelible ink

Backhand side above
white label on gaunt-
let surface

“Use Protector”

Indelible ink

Palm side near rolled
edge on gauntlet
surface

®» TABLEC ¢

F INSULATING GLOVES

MARKING

TYPE OF MARKING

LOCATION

Manufacturer’s name
ANSI J6.6/ASTM D120
Type 1, Class II(Size)

Yellow color label

Backhand side near
rolled edge

Bell System “E”
(Date of Manufacture)

Hot die stamp or
indelible ink

WECo Return for Test
(Month-Year)

Indelible ink

Backhand side above
yellow label on
gauntlet surface

“Use Protector”

Indelible ink

Palm side near rolled
edge on gauntlet
surface

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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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.

4172 IN,
APPROX.

Fig. 2—Lleather Protector Glove

{0-3/4 IN.
APPROX.

Fig. 3—Fabric Liner Glove
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8~1/2 IN.

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
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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.

702 Em

ployees shall 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.4

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) WPull 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.4 " Look for signs of abrasions
or deterioration on the palm or back of the
glove.

(8) 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 seal.

(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 gauntlet,
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 1-1/2 turns.

(8) 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
F4 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 |

STEP 3

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-19578L1 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-19578L1 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 degradationsd

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.

ISS 3, SECTION 460-300-103

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.

10.05 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.4

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.

FABRIC LINE GLOVE

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.

(8) 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.4

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.4

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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2. SAFETY PRECAUTIONS
A. Llocating

2.01 Where possible, locate ladders on strand
from the field side of the cable to avoid
vehicular traffic.

2.02 Ii the ladder must be placed 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 formed by wires
or cables where loosening of the wire or
cable attachments might cause the ladder
to move or fall

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.
Fully 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. Precauvtions 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.

226 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.

229 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 laddér 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
081-740-105.

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
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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 B/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.

ISS 2, SECTION 460-300-108

(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, ete, 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)

5.17 The one-person method of raising an extension
ladder, 28 feet or less, to a suspension strand
is illustrated in Fig. 16 through 21.

5.18 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)

520 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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EXTENSION LADDERS

TABLE B
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EXTENSION MATERIAL AVAILABLE SIZES (FT) (NOTE 1) FIG.
RATING
LADDER NO.
RAILS RUNGS 16 20 24 28 32 36 40
Solid wood Solid wood X
¢ STD (Treated) | (Treated) |(Note2)| X | X [ X [X (XX |1
E STD Fiberglass Aluminum X | X 2
D MD Laminated | 4}/ minum X | X 3
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.
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TABLEC
EXTENSION LADDER ACCESSORIES

FG FOR USE WITH
ACCESSORY RATING NO. EXTENSION COMMENTS
: 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 Cand E to be used for work on aerial
cables
Factory option — provides an
Double pulley increased mechanical advantage
arrangement STD 30 Cand E in raising or lowering fly section
of ladder
N Factory installed — provides
Combination foot STD, 81 Cand E secure footing on various surfaces
. All 20-, 24-, 28-, Same as double pulley arrange-
B ladder pulley kit STD 32 32-, 36-, and 40-foot | ment installed locally (see Fig. 33)
B ladder foot STD 34 Cand D Tempora: 1y installed to provide

level footing on uneven surfaces

Provides more comfortable foot-
ing and reduces fatigue when

B ladder tread STD 35 All 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

B ladder 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 (1-5/16 inch od). The platform shall fit freely at all bearing points and the latches
should readily engage.
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TABLE C (Contd)

EXTENSION LADDER ACCESSORIES
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AIG FOR USE WITH
ACCESSORY RATING NO. EXTENSION COMMENTS
. LADDER
Clamps to strand to support upper
end of ladder providing area for
sitting or standing between
D ladder support STD 40 Cand D Jadder 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
E ladder support STD 44 All area for sitting or standing
between ladder and cable (see
Fig. 45 and 46)
Ladder pad MD 47 Cand D Superseded by B ladder pad
Not Superseded by D ladder support—
B ladder support MD shown Cand D cannot be used on 6.6M strand
Not Superseded by E ladder support—
C ladder support MD shown Cand D cannot be used on 6.6M strand
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LADOER
B

00K S
GUIDE IRON (TOP) (GPTIONAL)
PULLEY
LADDER HOOKS
(OPTIONALY

BRACE

PULLEY

wOoOo SiBE RAiLS

18N
wANILA ROPE

378 AN,
MANILA ROPE

ALURINUM
RUNGS

WOOD RUNGS

SPRING LOCKS

WITH

.S,
4 LBS PER PAIR J

SHACKLE

BEACE

FLY SECTION

SPRING LOCKS

SHACKLE
COMBINATION
FO0T

BRACE

GUIDE IRON (BOTTOM)
Fig. 2—E Extension Ladder

COMBINATION FOOT

1—C Extension Ladder

Fig.
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BRACE

PULLEY

378 N,
MANILA ROPE

ALUMINUM
RUNGS

"~ GUIDE iRON (TOP)

- LAMINATED WOOD

SIDE RAILS

(FEET)| {&PPROX.LB!

45
54

SIZE | WEIGHT *ﬂ

ke, ALD
FER PAIR

F 0 GLIDE IRON (BCTTOM)

SHACKLE

BRACE

Fig. 3—D Extension

Ladder (MD)
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PLACE UPPER END OF
LLADDER LOCKING LADDER ON FIXED
CLAMP IN OPEN UPRIGHT OF LADDER
POSITION BRACKET

g
4y

)

© LADDER BRACKET
| SIDE RAIL ASSEMBLY
NIRRT

RAISE BASE OF LADDER
AND PLACE IN POSITION
ON LADDER BRACKET

IF NECESSARY, ADJUST LOCKING
CLAMPS TO ACCOMODATE LADDER

NOTE
IF LADDER EXTENDS AN EXCESSIVE DISTANCE BEYOND REAR OF
VEHICLE, ATTACH AN APPROPRIATE WARNING DEVICE TO THE
PROJECTING END OF THE LADDER

Fig. 4—Mounting Ladder on Roof-Type Ladder Bracket
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LADDER LOCKING CLAMP! . ADDER AID IN RAISE BASE OF LADDER
IN OPEN POSITION WORKING POSITION AND PLACE IN POSITION

ON LADDER BRACKET

sk
PLACE LADDER AGAINT SIDE RAIL g
ASSEMBLY OF LADDER BRACKET &
JUST BEHIND LADDER AID

TURN LOCKING IF NECESSARY, ADJUST
HANDLE TO LOCKING CLAMPS TO
LOCKED POSITION ACCOMMODATE_LADDER

POSITION LADDER
AGAIN LADDER AID

NOTE

IF LADDER EXTENDS AN EXCESS DISTANCE BEYOND REAR OF
VEHICLE, ATTACH AN APPROPRIATE WARNING DEVICE TO
THE PROJECTING END OF THE LADDER.

Fig. 5—Mounting Ladder on Roof-Type Ladder Bracket—Vehicle Equipped With Ladder Aid
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1 ebog

LADDER HOOKS
TURNED IN

Fig. 6—One-Person Method of Carrying an Extension Ladder

SPURS TO THE
FRONT AND
POINTED DOWN

801-00£-09% NOILD3S



Gl abng

LADDER HOOKS
TURNED IN

LADDER ROPE
SECURED

Fig. 7—Two-Person Method of Carrying an Extension Ladder
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LADDER HOOKS
TURNED IN ‘

Fig. 8—Alternate One-Person Method of Carrying an Extension Ladder

O

l-—u——-

Fig. 9—Ladder Placed Against Wall
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STRAND

ZB

Fig. 10—Ladder Placed Against Strand
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ROTATE WEDGE
TO PROVIDE LEVEL
FOOTING ON SLOPED
TERRAIN

Fig. 11—B Ladder Leveling Wedge in Use
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5

HOOKS ON
_ STRAND

ABLE AND STRAND

BOTH FEET OF THE

LADDER MUST BE AT THE
SAME LEVEL ON A LINE
PARALLEL TO THE SURFACE
AGAINST WHICH TOP OF
THE LADDER RESTS. IN
THIS CASE, THE STRAND.

Fig. 12—Base of Ladder Properly Positioned
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NOTE:
PLACE THE LADDER SO
AT LEAST TWO RUNGS
, EXTEND ABOVE THE
STRAND WHEN IN
POSITION FOR LASHING

CLOVE HITCH
AND TWO

FREE END HALF HITCHES

ROPE
LASHING AROUND
CABLE AND STRAND

SIDE RAILS

Fig. 13—Lashing Ladder to Strand
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TREE TRUNK
OR POLE

TWO
HALF
HITCHES

SLIP NOOSE

FREE END

Fig. 14—Lladder Lashed to Tree or Pole
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SECURE END

OF HANDLINE
WITH CLOVE HITCH
AND TWO HALF
HITCHES PRIOR
TO RAISING
LADDER.

BRING HANDLINE
BACK BEHIND POLE
AND LOOP AROUND
RAIL

Page 22

5 1(//
Eapais
' J J

" )

(R)

()

Fig. 15—Alternate Method of Lashing Ladder to Pole

BRING HANDLINE

’ BEHIND POLE AND

N 5/ LOOP AROUND RAIL

A

(8)

WIND HANDLINE

AROUND POLE \1

‘i

APPROX .
4 FT.

i

REPEAT STEPS B

AND C UNTIL TWO

FULL TURNS OF HANDLINE
SECURE THE TOP OF EACH
SIDE RAIL,

LOOP ONCE AROUND
EACH RAIL AND TIE
AT POLE USING A
CLOVE HITCH AND TWO
HALF HITCHES

(0)
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BOARD, FREE FROM KNOTS,

NOT LESS THAN | INCH THICK
BY 3 INCHES 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

12

WHERE SSDBLE PLACE LADDER
AT RIGHT ANGLE TO STRAND
AWAY FROM TRAFFIC

: \ b NEAR END OF HANDLINE (i) .
PASS HANDLINE BEHIND TIED TO BOTTOM CRAFTSMAN BLOCKING
SECOND RUNG FROM TOP RUNG OF LADDER MOVEMENT OF LADDER

Fig. 17—Preparing to Raise Extension Ladder
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PULL HANDLINE
TO RAISE LADDER

* BLOCK
MOVEMENT
OF LADDER

Fig. 18—Ladder Partially Raised
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PULL HANDLINE

- UNTIL LADDER
IS IN VERTICAL
POSITION UNDER

| STRAND

Fig. 19—Ladder in Vertical Position
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LEAVE ENOUGH
SLACK IN
HANDLINE (ABOUT
ONE FOOT) TO
ALLOW LADDER
TO BE EXTENDED
WITHOUT HAVING
TO UNTIE THE
'HANDLINE

| CLOVE HITCH
AND TWO
HALF-HITCHES

NOTE:
THE LADDER
EXTENSION

Fig. 20—Method of Securing Handline

ISS 2, SECTION

460-300-108
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HEADLINE
OVER STRAND

i i
MOVE BASE OF
LADDER OUT TO
OBTAIN PROPER
ANGLE

Fig. 21 —Lladder in Working Position
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 EXTEND FLY SECTION
UNTIL TWO RUNGS
ARE ABOVE STRAND

Fig. 22—One Person Raising Ladder

B
. ECTION

OF LADDER

PULL FREE END
OF ROPE FROM
REAR OF LADDER

< = e

FIRM STANCE WITH
ONE FOOT AGAINST
BASE OF LADDER

Fig. 23—Preparing to Extend Fly Section
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PULL ROPE TO

GRASP LADDER RAIL i 8 DISENGAGE LADDER
SUCH THAT DESENDING b

FLY SECTION DOESN'T

INJURE HAND

PULL ROPE TO
RAISE FLY SECTION

& HOLD OUTSIDE

FIRM STANCE BEHIND
LADDER WITH ONE FOOT
AGAINST BASE OF LADDER

Fig. 25—Preparing to Lower Fly Section

Fig. 24—Fly Section Extended
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LOWER FLY SECTION

SLOWLY, ENGAGING LOCKS
EACH TIME A NEW HOLD

IS TAKEN ON LADDER ROPE |

AVOID LETTING
FLY SECTION

STRIKE GROUND
OR PAVEMENT

Fig. 26—Fly Section Lowered
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| WALK LADDER
TO VERTICAL
POSITION

Fig. 27—Two Persons Raising Ladder
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PULL ROPE TO
EXTEND FLY

SECTION =y

.

FRONT OF LADDER

ENGAGE LOCKS WHEN
DESIRED HEIGHT IS
REACHED

HOLD LADDER ON
SIDE RAILS

Fig. 28—Two-Person Method of Extending Fly Section



LADDER HOOKS IN
POSITION FOR USE

COlIL
SPRING
LOCKING
DEVICE

(E EXTENSION
LADDER SHOWN)

Fig. 29—Lladder Hooks

Fig. 30—Double Pulley Arrangement
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LOOSEN WING NUT  E EXTENSION
TO ROTATE SPUR

LADDER

THIS SURFACE SHALL BE AS
CLOSE AS POSSIBLE TO THE BRACKET

SPURS IN RETRACTED POSITION

TIGHTEN WING NUT £ EXTENSION
WHEN SPUR IS IN LADDER
POSITION

SPURS IN WORKING POSITION

Fig. 31—Combination Foot

Fig. 32—B Ladder Pulley Kit
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SHACKLE ()

BASE SECTION

EXISITING PULLEY

ROPE

PULLEY @

SHACKLE (D
(WO0D LADDER

SEE NOTE 2)
1. INSIDE OF LEFT HAND RAILS

OF PARTIALLY EXTENDED LADDER
SHOWN,

2. SHACKLE @ WILL BE INSTALLED ON
SECOND RUNG FROM BOTTOM ON E
EXTENSION LADDERS.

ASSEMBLY PROCEDURE :

1. REMOVE EXISTING LADDER ROPE BY REMOVING NUT AND BOLT FROM SHACKLE (D .
2. INSTALL PULLEY SUPPLIED IN KIT () ~IN sHAckLE (D .

INSTALL SHACKLE SUPPLIED IN KIT @ 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—Installing B Ladder Pulley Kit
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wQoOD
/ CONSTRUCTION

CLAMP (FOR SECURING
FOOT TO LADDER
SIDE RAIL)

PAWL

Fig. 36—B Ladder Leveling Wedge

Fig. 34—B Ladder Foot

BRACKETS MAY BE
FOLDED FOR STORAGE

WOODEN STEP WITH
NONSKID FINISH

Fig. 35—B Ladder Tread in Working Position
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FLEXIBLE MOLDED
NEOPRENE CONSTRUCTION

MOUNTING
HOLES

f MOUNTING HOLES
(TEMPORARILY SECURE
| LADDER PAD TO RAIL
| WITH CABLE TIES)

INSERT OVER
LADDER RAIL

CUT OUT FROM SLOT TO
FIT OVER STRAND HOOK
BRACKET ON WOOD
EXTENSION LADDER

NON-SKID >/ \/

SURFACE

g .

B LADDER PADS 8

E EXTENSION

LADDER

Fig. 37—B Ladder Pad
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NOTE

I——IS IN

PLATFORM 34-172
SubeoRy SPRING INCHES
A FACE APPROX |
b CTUATED SURFACE

LATCHES /
IF THE PLATFORM dd
SUPPORT HOOKS AND
THEIR ASSOCIATED
LATGHES DO NOT SLIP
READILY OVER THE .
RUNGS OF THE E EXTEN-

METAL FRAME
14N,
\ v

SLING
ASSEMBLY

L1
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CHES—‘}

BOWED BAR

SLIDING HOOKS

\«\/WIRE ROPE

\

~ SAFETY CHAIN

SNAP HOOK

/

SION LADDER, THEY MAY CLAMP \CHAIN CLAMP T
BE ADJUSTED BY SPREAD- ASSEMBLY RING ASSEMBLY  HANDLE
ING WITH A STANDARD | IN.
IRON PIPE (1-5/16IN.0.0).
Fig. 40—D Ladder Support

Fig. 38—C Ladder Platform

WOOD SEAT
WITH
NON-SXID

SPRING SURFACE
\ ACTUATED
. LATCHES METAL

FRAME 24

BRACKET
PLATFORM
SUPPORT
HOOKS
({NOTE)

NOTE:
IF THE PLATFORM
SUPPORT HOOKS AND
THEIR ASSOCIATED
LATCHES DO NOTSLIP
READILY OVER THE
RUNGS OF THE E EX-
TENSION LADDER,THEY
MAY BE ADJUSTED BY
SPREADING WITH A
STANDARD |IN. IRON PIf:
(1-5/16IN. 9.0.)

NON-SKID
SURFACE

Fig. 39—D Ladder Platform

z
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SAFETY CHAIN
AROUND STRAND
WITH T HANDLE
THROUGH CHAIN RING

)

CLAMP ASSEMBLY
ATTACHED TO STRAND

BOWED BAR
LOCKED IN PLACE

ON 2ND RUNG
CF LADDER

NOTE! LASHING WIRE
NEED NOT BE REMOVED
PRIOR TO PLACING D
L.ADDER SUPPORT

Fig. 41—D Ladder Support Attached to Strand

AFTER PASSING TOP OF
LADDER UNDER STRAND
AND CABLE, EXTEND
LADDER TO POSITION
SHOWN.

Fig. 42—D Ladder Support in Use
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LADDER LASHED

TO CLAMP WITH
172 IN. MANILA

ROPE

SAFETY CHAIN
ARCUND CABLE
AND STRAND

Fig. 43—Ladder Attached to Strand With D Ladder Support Clamps

6 SR ‘*-Qr““‘\
. £ FITTING
. FOR

-

u SIDE RAIL
SHAPED
MEMBER gg’;i” 28-1/2
poe : s INCHES
/ {.f ’}‘\ SAFETY {“ \,
. { CHAIN 4 N
4 M ¥ § /ﬁ |
A i N |
SCREW CLAMP ASSEMBLY CHAIN RING !
I S = 39-5/8 _
INCKES

Fig. 44—E Ladder Support
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CLAMP
TIGHTENED
ON STRAND

SAFETY CHAIN
AROQUND CABLE
AND STRAND

NOTE:
LASHING WIRE
NEED NOT BE SAFETY ROPE
ATTACHED TO
FIFTH RUNG

REMOVED PRIOR
TO PLACING

| OF LADDER

Fig. 45—E Ladder Support in Position on Strand

RIGHT SIDERAIL
IN FITTING

SAFETY ROPE LASHED
AROUND MEMBER AND
2ND RUNG

AFTER PASSING
LADDER UNDER
CABLE AND STRAND
EXTEND LADDER TO
POSITION SHOWN

Fig. 46—E ladder Support in Use
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i

PLACE (ADDER PAD aBouTt Two
INCHES FROM TOP OF LADDER
RAILS wiTH ARROW

FACING yup AND TIGHTEN

NUTS SECURELY

ADJUSTMENT SLoT

PivoT
PIN
ADJUSTMENT
NUT

' MOUNTING
/BRACK ET

24 —1/2 IN-

LADDER paD IN PLACE ON LADDER

Fig. 47 —Ladder Pad (MD)



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 Page5 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 Page5 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.
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BELL SYSTEM PRACTICES
Plant Series

Se
&
400
Ny, SECTION 460-300-110
A Issue 1, December 1969

AT&TCo Standard

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).

(¢) 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.

(¢) 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.

(¢) 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
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2. POLES—PRECAUTIONS AND TESTING
Precautions

201 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.

202 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) Decay of the pole at or below groundline.
(b) Storm damage.

(¢) 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 poles. )

(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 cracks 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.

(0) 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.
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(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 large tree pruner handie. As an alternative
to the 1-8/4 inch test-pike, a standard 1-1/4 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
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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. 1Ii,
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,
25-foot 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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2 IN.
B POLE TAG

2-1/2 IN.

|__—1/8 IN, DIA
HOLE

C POLE TAG

Fig. 1—B and C Pole Tags

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.

302 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.

(¢) 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 under 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.
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3.10 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, ete, 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, GRADUALLY SUSPEND
the strength of the strand and its supports should hool MAN
s i BOUT 150 LBS.
be tested in the following manner: FROM ROPE

(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.

Fig. 2—Testing Strand Prior to Placing Ladder
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BELL SYSTEM PRACTICES
Plant Series

SECTION 460-300-111
Issue 1, December 1969
AT&TCo Standard

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 no
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, ete., and
(b) the separations from supply wires, cables, ete.,
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 8 inches from
pole steps, and shall be so arranged as not
to interfere with the safe use of pole steps.

(¢) 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
T00LS WIRES, CABLES, NEUTRAL WIRES, At REMARKS
(BY GROUPS) GUYS, AND DROP GUYS, AND 0-750 WIRES
WIRES VOLT SUPPLY
WIRES

GROUP 1 Tool. ¢ be d
Clearance measuring lines, v Must not Must not 03 sf mus P e " lf,y
non-metallic linen tapes, es be used be used and iree oi metaliic
ropes, ete. strands or threads

GROUP 2
Tree pruner handles, v N Must not
pike poles, rods of wood, s ° be used -
bamboo, ete.

GROUP 3
B Clearance Rod Yes Yes Yes -

GROUP 4
Transits, sextants, range
finders, hand levels, tele- Yes Yes Yes -
heights, hitemeters, ete,

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, ete., 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:

e Armored cables or cables installed in grounded
metal conduit.
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o Grounding conductors in rural areas where
such conductors have a weather-resistant
covering.

o Grounding conductors metallically connected
to a conductor which forms part of an
effective grounding system.

o 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:

e The insulating covering need not extend
below a point 8 feet above ground.

o 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.

o 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.

e An insulating covering is not required on
vertical runs of ground wires that bond
telephone plant (cables, guys, protective
devices, etec.) 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.
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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.

(¢) 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.

3. 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, ete., 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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SHEATH MOUNTED  TELEPHONE COMPANY'S
CABLE TERMINAL VERTICAL RUN

(TJK ; | )
\%*/A ELECTRIC,

POLE MOUNTED COMPANY'S
CABLE TERMINAL VERTICAL

(NOTE N RUN
NOTES: ; 'l
1. SEPARATION OF 1/8 OF

POLE CIRCUMFERENCE
BETWEEN VERTICAL RUN
AND THROUGH BOLT, IF
PRACTICABLE, BUT IN NO
CASE LESS THAN 2 IN.
FROM NEAREST METAL
PART,

AT LEAST 3 IN. BETWEEN
VERTICAL RUNS AND POLE
STEPS. VERTICAL RUN
SHALL NOT INTERFERE
WITH SAFE USE OF POLE
STEPS.

'«——(NOTE 2)

ELECTRIC COMPANY'S
CONDUCTORS OR
CABLES

ELECTRIC COMPANY'S
GROUND WIRE (NOTE )

~

POLE MOUNTED
CABLE TERMINAL

AT LEAST

ELECTRIC COMPANY'S 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 Wherei climbing space cannot otherwise be
obtained on either the field or street side

Page 4

== —_—

e

40 IN,
BELOW
LINE
WIRES

Lo T

iidFrRom siDE
OF CROSSARM

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 less than 40 inches from telephone wires on
jointly used poles, respace pins to provide the
30-inch climbing space (Fig. 6).



;

SECONDARIES (0-750V)
ATTACHED TO POLE TOP OR
POLE TOP EXTENSION FIXTURE

Fig. 3—Secondary Feeder Cr

30 IN. —>

Fig. 4—Climbing Space When Drops are Attached
Directly to Pole

ISS 1, SECTION 460-300-111

le—— 30 IN.

Fig. 5—Use of Guard Arm or Span Clamp to Maintain

Climbing Space

-
|

>
@O

=
22

ES

ﬁ?"

J@SQ

II { 9

s |

| IF THIS DISTANCE IS LESS
| a0n. THAN 40 IN., PROVIDE

| BELOW CLIMBING SPACE SHOWN
| LINE B8Y SHIFTING PINS.

I WIRES

|

AT LEAST 30 IN.

L

MEASURED FROM
CABLE SIDE OF POLE
TO NEAREST WIRE.

Fig. 6—Respacing Pins for Climbing Space
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BELL SYSTEM PRACTICES
AT&TCo Standard

ATRE AR

REPLACING PAGE ADDENDUM
Filing Instructions:

1. REMOVE FROM THE SECTION THE PAGES NUMBERED THE SAME
AS THOSE ATTACHED TO THIS PINK SHEET.

| 2. INSERT THE ATTACHED PAGES INTO THE SECTION IN THEIR PLACE.
3. PLACE THIS PINK SHEET AHEAD OF PAGE 1 OF THE SECTION.

ADDENDUM 460-300-121
Issue 1, January 1974
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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 J y 1974, rei d

© American Telephone and Telegraph Company, 1969, 1974
Printed in U.S.A.

INSTALLATION OF 105A WIRE TERMINAL ON
INTERMEDIATE POLES

The following changes apply to Part 8 of the
section:

(a) 8.02—revised

(b) 8.08—revised

Page 1
1 Page and Attachments



BELL SYSTEM PRACTICES
Plant Series

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 DE Type: 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 101B 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 101B
wire terminal is not required, as this wire
may be connected directly to the open wire.

4.03 Locate the 101B 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 101B
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 101B 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 101B 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.
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SECTION 460-300-121

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 101B terminals. Install additional
rings as required to limit ring spacings to approximately
20 inches.

4,08 Use B bridle wire for bridling between 101B
terminals 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 crossarms 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. I8 RH TWISTED PAIR
GALV WOOD SCREW WIRE BETWEEN
10I1B TERMINAL

AND OPEN WIRE SEE 5.01 FOR CONNECTIONS

TO OPEN WIRE

DROP WIRE TO CLEAR DRIVE

EXISTING OR FUTURE RINGS
END WIRE PLACED

ON CROSSARM BELOW

APPROX
[ 3-1/2 1N

EXTEND INSULATION
OF C DROP WIRE
INTO TERMINAL

RING 4 RUBBER
"\mil SOMMET 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

Page 2

TWISTED PAIR WIRE
BETWEEN 1018
TERMINAL AND

OPEN WIRE 101B_WIRE TERMINAL.
ATTACH WITH TWO
1'IN. NO. 10 RH GALV

WOOD SCREWS

5/8 IN. DRIVE RINGS

DROP WIRE TO CLEAR
EXISTING OR FUTURE
END WIRE PLACED DRIVE HOOK
ON CROSSARM BELOW

ON FACE OR
BACK OF POLE

R | -

SLACK WIRE
IN A SMOOTH
CURVE

Fig. 2—Where Drop Wire is Distributed From a Pole

Crossarms Equipped with Insulator Pins

4.10 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
1018 WIRE TERMINAL.
ATTACH WITH TWO I IN.
NO. 10 RH GALV
WOOD SCREWS

SEE 5.01 FOR
CONNECTIONS
TO OPEN WIRE

TWISTED PAIR
WIRE BETWEEN
101B TERMINAL
AND OPEN WIRE

DROP WIRE HOOK

ATTACHED WITH
1-1/2 IN. NO. 18 RH |
GALV WOOD SCREW
DROP WIRE
TO BUILDING

DEADENC
BRACKET

!
| [T SLACK WIRE
— 44| INASMOOTH
CURVE
A
M

Fig. 3—Wiring Arrangement on DE Crossarms not
Having Back Braces



4.12 The wiring arrangement on DE crossarms
equipped with back braces is shown in Fig. 4.

B BACK BRACE

N

DROP WIRE HOOK
ATTACHED WITH I1-1/2 IN.
NO.I8 RH GALV WOOD SCREW

SLACK WIRE IN
A SMOOTH CURVE

BRIDGING SLEEVE

P - ) - . C DEAD END BRACKETS
T — i I e N -
—

DROP WIR =
OISTRIBUTE  5/8 IN. o TWISTED PAIR WIRE
FROM EITHER ~ DRIVE 1
END OF RINGS :
CROSSARM ]f‘\noas WIRE TERMINAL
\7/3 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 101B 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.

1SS 1, SECTION 460-300-121

:ﬂ SEE 5.0l FOR CONNECTIONS
‘ E

TO OPEN WIRI

DROP WIRE
TO BUILDING

b
r({?( DRIVE HOOK

S

"I~ SLACK WIRE IN
A SMOOTH CURVE

M= 5/8 IN. DRIVE RING. PLACE
ADDITIONAL RINGS APPROX
l 2 FT APART IF TERMINAL IS

el LOCATED HIGHER OR LOWER
N‘N SHOWN
| \ —~re

"™~ 101B WIRE TERMINAL. ATTACH
WITH TWO 1 IN. NO. IO RH GALV
WOOD SCREWS. LOCATE
TERMINAL AS CLOSE AS
PRACTICABLE TO OPEN WIRE

TWISTED
PAIR WIRE

Fig. 5—Where Pole Brackets are Located on Same
Side of Pole

502 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 5.08.

(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.

(8) Thoroughly clean the conductors for
approximately 2 inches beyond the end
of the insulation.

Page 3
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C DEADEND BRACKETS

DRIVE_HOOK ON FIELD OR
BRIDGING SLEEVE n-—--/ STREET SIDE OF POLE
—
£ ZIN.
WRAP A DROP WIRE
AROUND
LINE WIRE

B SLACK WIRE IN A
f2n X, SMOOTH CURVE
: g

I
21N, cdow ] \
} NN

TWISTED PAIR WIRE . AN
i

N 1018 WIRE TERMINAL ON SAME EXTEND WIRE FROM DRIVE
i SIDE AS DRIVE HOOK. ATTACH RING TO BRIDGING CONNECTOR
} WITH TWO | IN. NO. 10 RH GALV WITHOUT MAKING ANY WRAPS
t WOOD SCREWS AROUND THE LINE WIRE
A
s TWISTED
70 ORIVE Hook—1F PAIR WIRE

it L . \‘/

SECOND WIRE TERMINAL INSTALL BRIDGING x
CONNECTOR WITH BOLT

IN HORIZONTAL POSITION ’”““J\
./

Fig. 6—Where lLines are Terminated on Deadend
Brackets Attached to Face or Back of a Pole

4) E)i‘oend 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.

INSULATION REMOVED
FOR APPROX 8 IN. FROM
END OF CONDUCTOR

5.03 Where exposure conditions are so severe Fig. 7—Where Line Wires are Tied to Pin-Type
that the bypass method covered in 5.02 does Insulators

not provide sufficient permanence because of rapid

corrosion of the spiral wrap, a more durable bypass

may be provided as follows: or 104 copper tie wire around each bridle
conductor in the direction toward the bridging
(1) Provide a sufficient length of twisted pair connector. The last wrap shall be close to

wire to extend from the 101B 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

Page 4

the end of the rubber insulation but shall not
make contact with the bare conductor.

(4) Extend tie wire to an additional bridging
connector.

504 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 AND SLOT FACING DOWN

C DEADEND BRACKET

> APPROX
3IN.

INSULATION REMOVED FOR APPROX
8 IN. FROM END OF CONDUCTOR
EXTEND TWISTED PAIR WIRE FROM DRIVE

RING 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 on 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.

(3 OBTAIN SLACK BY GRASFING PAIR IN FINGERS
OF ONE HAND AND PULL UP AT THE SAME TIME
MOVING THIS HAND FORWARD AND BACKWARD
ALONG PAIR. WITH OTHER HAND TWIST AGAINST
LAY TO WORK SLACK.

!—-ABOUT 12 IN.—e}+ ABOUT =+
| 6N

[ - 7
il

e A .

(D LOCATE PAIR TO BE
TERMINATED FROM
AMONG CONDUCTORS.

(® PARTIALLY REMOVE WEDGES AND
WORK PAIR TO SAME SIDE OF WEDGE
AS SUPPORT WIRE. REINSERT WEDGES.

Fig. 9—Locating Wire Pair

8.03 Attach 105A wire terminal (Fig. 10) to wire
pair and secure to support wire as shown
in Fig. 11.

@ PLACE TERMINAL MOUNTING CLAMP
ON SUPPORT WIRE AT POINT WHERE
INSULATION WAS REMOVED.

REMOVE ABOUT 1 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.

(D PLACE 4 INCH LENGTH OF
-INCH 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.

TIGHTEN CLAMP ANI
NUT WiTH B BRAID
STRIPPER OR C

SOCKET WRENCH.

UNDERSIDE VIEW
(CONDUCTORS OMITTED
FOR CLARITY)

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.

@ REMOVE INSULATION ON @ PLACE CONDUCTOR UNDER
CONDUCTORS BY CRUSHING BOTTOM WASHER, TIGHTEN
WITH LONG NOSE PLIERS LOWER NUT WITH 216 B TOOL
THEN CUTTING IT AWAY %

(® PLACE DROP WIRE IN SLOT,
PLACE CONDUCTORS
IMMEDIATELY ABOVE THE
LOWER NUT, TIGHTEN TOP
NUT

@ FOR SECOND DROP, BREAK THIN
PLASTIC WEB IN DROP WIRE
SLOT WITH LONG NOSE PLIERS,
CONNECT CONDUCTORS BETWEEN
WASHERS UNDER 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.

DROP WIRE TO
POLE ATTACHMENT

D VINYL TAPE
5 WRAPS

D BLOCK WIRE FROM
105 TERMINAL TO
1018 WIRE TERMINAL

NOTE:
BRIDLE C RURAL WIRE
IN SIMILAR MANNER

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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—~———

SUPPORT WIRE BETWEEN CONDUCTORS WITH §

(© SPIRAL CONDUCTORS AROUND f (® TAPE DROP WIRE TO
TERMINAL LOCATIONS, ‘ l . WRAPS OF D VINYL TAPE.

Fig. 14—Arrangement of Wire Terminals

TO POLE ATTACHMENTS

(3 TERMINATE PAIR AND
CUT OFF EXCESS CONDUCTOR PICK OUT DESIRED PAIRS

AND CUT OFF.

APPRO
<—6IN,——\ 4 IN\ =—8IN. 7 IN.—>

s

5 WRAPS
D VINYL TAPE 5 WRAPS D VINYL TAPE.

4.,

® PLACE 8 IN. SECTION OF I IN. B CABLE
GUARD OVER REMAINDER OF CONDUCTORS
AND MOUNT WIRE TERMINAL.

Fig. 15—Location of Wire Terminals at Dead-End
Pole

Page 7
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BELL SYSTEM PRACTICES
AT&TCo Standard

SECTION 460-300-123
Issue 2, November 1973

DROP AND BLOCK WIRE
ATTACHING 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:

e Add new C wire loop that replaces the B
wire loop which has been rated MD.

o Add new B masonry fastener that replaces
the D masonry fastener which has been rated
MD.

e Add KS-19094 anti-seize compound for use
with dissimilar metals.

e Add new F drop wire (AT-8668) which will
replace the C drop wire.

1.03 pApply 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.4

1.04 pApply 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.4

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.4

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.4

1.08 plt 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.4

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 WiTH SIDE CUTTING,
OR EQUIVALENT, PLIERS

APPROX .
172 IN. LOOP OF CLAMP
~ SHALL NOT BEAR
. ; AGAINST DROP WIRE
5/18 IN, Ve
ANGLE SCRE\

Fig. 1—First Attachment, Horizontal Run

© American Telephone and Telegraph Company, 1973

Printed in U.S.A.
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SECTION 460-300-123

Fig. 2—First Attachment, Vertical Run

Fig. 3—First Attachment, Drop Wire Hook

3. FIRST ATTACHMENTS 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.

Page 2

4. PRECAUTIONS

4.01 Observe the following 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.

(d) On joint-use fixtures observe location of the
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 ATTACHMENTS

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
460-100-200 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 123A1A,
123B1A, or 128A1A-2 protector. Block wire may
be used on the station side of protector.

6. SPACING OF ATTACHMENTS

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.



TABLE A

FASTENERS FOR DROP WIRE HOOK

ISS 2, SECTION 460-300-123

FASTENERS
WALL TYPE REMARKS
QUANTITY TYPE

Wood Siding 1 z.lgélxlri%izlesd valgod serew Place screw in studding.

Stucco on Wood 1 2-i£élxli(:;izle8d %v}god screw Place screw in studding.

Rigid Composition 1 2-in. No. 18 RH Drill clearance hole to avoid split-
Shingles galvanized wood screw ting shingle.

. . ; . Locate anchor in center of brick.

M%s%n{{yvoer Seul’;stantlal 1 5/g5-¢zll:v.iv2yal.c?i|/:1:m. Second drop wire hook should be

ric neer n located in separate brick.

Thin Wall Brick Veneer 6-in. No. 18 RH Pass screw through the seam be-
(Less Than 3-3/4 Inch 1 gélvar;ized wood screw tween bricks. Penetrate wood
Thickness) backing approximately 1 inch.

s . Place 7/16 in. by 2-in. galvanized
. 5/16-in. by 5-in.
Hollow Tile 1 RH galvanized toggle bolt cslgg;rsvixai};?i(.between wall and

* Do not use corner or top row of bricks.

TABLE B

FASTENERS FOR S AND T KNOBS

ATTACH- FASTENERS
WALL TYPE MENT REMARKS
KNOB QUANTITY TYPE
S 2-1/2 in. No. 18 FH
galvanized wood screw
Wood Siding 31/% i Ne. 18 FH Place screw in studding.
T galvanized wood screw
s 3-in. No. 18 FH Use 3-1/2
galvanized wood screw in. If necessatry
v [ i t e ate
Stuceo on Wood T 3-1/2 in. No. 18 FH Use 4-1 studding,
galvanized wood screw in.
s 3-1/2 in. No. 18 FH

Rigid Composition galvanized wood Screw Drill clearance hole to avoid

Shingles T 4-1/2 in. No. 18 FH splitting shingle.
- galvanized wood screw
7-in. No. 18 FH .

Thin Wall Brick Veneer S galvanized wood screw Palf:t;giwbi}i‘crlg;‘glfl’ etl:z ts::z?e
(Less Than 3-3/4 Inch ! . ens
Thickness) 7-in. No. 18 FH wood backing approximately

T galvanized wood screw 1 inch.
..... ]
s 5/16 in. by 5 in. RH . Place flat side of S knob
galvanized toggle bolt against bolt head.
Hollow Wall T 5/16 in. by 6 in. FH
galvanized toggle bolt
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Fig. 4—First Attachment, $ Knob

Fig. 5—First Attachment, House Bracket

6.03 Locate attachments so that fasteners will

not be placed closer than 10 inches to the
corner or the 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.

Page 4

Fig. 6—First Attachment, House Bracket Horizontal
Run

LOOP OF CLAM
AGAINS

546 IN.X I IN. FH
GALV MACH SCREW

5/16 IN.X 2
GALV FH ST

Fig. 8—First Attachment, Corner Bracket Using S
Knob



TABLE C
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FASTENERS FOR HOUSE AND CORNER BRACKETS

QUANTITY FASTENERS
WALL TYPE REMARKS
HOUSE | CORNER TYPE
s 2-in. No. 14 RH X X
Wood Siding 3 2 galvanized wood screws Place screw in studding.
2-1/2 in. No. 14 RH : :
Pl tudding.
s g Wond 8 2 galvanized wood screws ace screw in s L
Rigid Composition 3-in. No. 14 RH Drill clearance hole to avoid split-
Shingles 3 2 galvanized wood screws ting shingle.
Masonry or Substantial 2 5/16 in. by 1-1/4 in.
Brick Veneer 2 B drive anchor
Thin Wall Brick Veneer i R Pass screw through the seam
(Less Than 3-3/4 Inch 2 2 6-in. No..l4 H between bricks. Penetrate wood
Thickness) galvanized wood screws backing approximately 1 inch.
1/4 in. by 8 in. or 4 in.
Hollow Wall 2 2 RH galvanized toggle bolt

DIAMETER

%THESE ITEMS ARE OF SUPPORT
FURNISHED WITH' TYPE SIZE INCHES
THE SIGN BRACKET 170 2 -7/8 TO 3

170 3 3104
170 4 4705

Fig. 9—First 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.

(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
(Tables E, F, G and Fig. 14 through 20)

7.01 Make all vertical or horizontal attachments
on a straight line.
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.
7.03 Drop or block wires extending from unexposed
plant should be supported with the following
attachments:
(a) Drive rings on wood frame building.

(b) #C wire loops and a suitable B masonry
fastener on masonry surfaces.¢

(¢) 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



SECTION 460-300-123

TABLE D

EQUIPPING DROP WIRE-ATTACHMENTS WITH S KNOB, T KNOB, OR DROP WIRE HOOK

EQUIPPED WITH
ATTACHMENTS s T DROP HARDWARE REMARKS
WIRE
KNOB KNOB HOOK
Angle 5/16 in. 1 Place flat side of i(nob agai
. gainst
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.
9% 5/16 in. by 3 in. FH Place flat side of second knob
galvanized stove bolt against beveled side of nut,
House 3/8 in. by 3 in. Place flat side of first knob
1
Bracket galvanized machine bolt against bolt head.
o 3/8 in. by b in. Place flat side of second knob
galvanized machine bolt against nut.
5/16 in. by 1 in. FH .
1 galvanized machine screw Obtained locallyf
1 5/16 in. by 2 in. FH Place flat side of knob against
galvanized stove bolt corner bracket.
Place flat side of top knob
9% 5/16 in. by 3 in. FH against bolt head and place
Corner galvanized stove bolt nut against flat side of lower
Bracket knob.
1 3/8 in. by 8 in. Place flat side of knob against
galvanized machine bolt Jbolt
5/16 in. by 1 in. FH s
1 galvanized machine serew Obtained locally.
D 1 5/16 in. by 2 in. FH
galvanized stove bolt Plgce ?a: s.ige of knob against
3/8 in. by 3 in. eveled side of nut.
Inssl:ll;;?):ts c 1 galvanized machine bolt
5/16 in. by 1 in, FH .
C 1 galvanized machine screw Obtained locally.
Machine screw and lock wash-
Sign Bracket, 1 5/16 in. by 3/4 in. RH ers furnished, Obtain 7/16
170 Type galvanized machine screw in. by 1 in. galvanized round
) washer locally.

* Locate one knob above and one knob below bracket.

(2) An intermediate support is needed for 7.05 Exposed drop wire runs that require fused
greater wire carrying capacity. protection and that are to be attached to a
flammable surface should be supported with:

7.04 PDrive 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 (b) C knob may be used if not more than two
C wire loops.¢ wires are to be placed.
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Fig. 10—Drop Wire Attached to Power Fixture

8. INTERMEDIATE ATTACHMENT 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 corners 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—Drop Wire Attached to 2-inch Angle Iron

subscriber set is the same as for fastening station
wire.

9. ATTACHING TO STEEL STRUCTURES

9.01 Manufacturing buildings, wérehouses, piers,
etc, require special means of attaching.
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Fig. 12—Drop Wire Attached to Roof Anchor Bracke

(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, ete, 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.

Page 8

Fig. 13—Drop Wire Attached 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.



Fig. 14—Spacing Attachments at Outside Corner of
Building

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
1-1/2 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 metal strap

designed to be installed over small obstructions
such as pipes, rain spouts, ete, 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,
ete.

(b) To mechanically protect wire against abrasion.

(¢) 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.
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# TABLE E ¢

FASTENERS FOR INTERMEDIATE ATTACHMENTS ON DROP AND BLOCK WIRE

FASTENER YPE OF
ATTACHMENT QUAN TYPE CONSTRUCTION REMARKS
No. 3 Concrete
o No. 1/2 B No. 4 Mort
- No. 5/8 e | %= “ortar Fasteners for hand-
Wire 1 Masonry .
No. 17/8 i t drive tools
Loops Fastener Cinder ype
No. 1-1/4 1
No. 5 Coment Block
. 3/16 in. x 5/8 in.
12 in. 1 D Drive Anchor
5/8 in. and 1 1/4 in. x 1 in.
Drive 7/8 in. D Drive Anchor Masonry or substantial
Rings _.5_/8 in. L+ brick veneer
n.
7/8 in. L* 1 1/4 in. x 1 in,
1-1/4 in. D Drive Anchor
1-1/4 in. L*
7/8 in. 1 No. 12 D Plastic Anchor
C : .
by 1-1/4 in. . Masonry or substantial
%irlxdgl: 1-5/8 in. 1 No. 16 D Plastic Anchor brick veneer
3 in.
B, K, or M Bridle Rings 1 B beam clip insulator Angle irons,
P support I beams, etc
. Locate screw approxi-
1 2-1/2 in. No. 10 RH Exposed woodwork mately 1 in. above
C Knob galvanized wood screw (outdoors) bi:»tt%m sglmgle or
clapboard.
(used only where Dl
fused protectors 1 2 in. No. 8 RH Exposed woodwork
are required) blued wood screw (indoors)
3 in. No. 10 RH
1 galvanized wood screw Stucco on wood
No. 3 Concrete
D No. 4 Mortar Fasteners for hand-
1 %’I::&‘:lre{ Cinder type drive tools
———- Block
No. 5 Cement ©
3/16 in. x 1 in. .
E Drop Wire Clamp 1 B Plastic Anchor Brick
Wood siding or Locate screw approxi-
1 in. No. 8 RH shingle and mately 1 in. above
1 galvanized wood screw | Metallic siding bottom shingle or
on wood clapboard.
3/16 in. x 3 in. toggle
1 bolt Hollow wall

* The L type is equipped with longer shank.

(b) Slope holes upward from outside. (e) Drill clearance hole on all types of shingle
siding.

(¢) Use seams when drilling through masonry.

(d) Exercise eare to avoid splintering wood or 13.05

cracking masonry or brick.

Sizes of building entrance holes for wires
and plastic tubes are shown in Table G.
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» TABLE F ¢

CAPACITY OF WIRE LOOPS, DRIVE RINGS, BRIDLE RINGS FOR DROP AND BLOCK WIRE

MAXIMUM NUMBER OF WIRES
TYPE OF RING OR Siz b= ———
INSULATED SCREW EYE NP, C, E, or F BLOCK WIRE MULTIPLE
DROP WIRE DROP WIRE
1/2 2 3 0
: . 5/8 and 5/8 L* 6 9 £ |
Drive Rings 7/8 and 7/8 L* 16 22 2
1-1/4 and 1-1/4 L* 30 40 6
No. 1/2 2 3 0
) No. 5/8 6 9 1
C Wire Loopst No. 7/8 16 22 2
No. 1-1/4 30 40 5
i 7/8 6 9 1
1-1/4 1€ 22
C Bridle Rings LE/E 3(; by é
3 100 140 16 J
B, K, or M Bridle Rings 1-1/4 16 22 2
5/8 S and L* 4 0
Insulated Screw Eyes a/l S a‘xln]i L 10 1

* L represents longer shank.
1 Install with suitable B masonry fasteners.

APPROX 2 IN. TO 4 IN,, LOCATING
RINGS IN CENTER OF BRICKS

- B WIRE LOOPS, DRIVE RINGS
'OR TOGGLE BRIDLE RINGS

Fig. 16—Spacing Attachments at inside Corner of
Building

DROP WIRE ONLY ~

INSULATED SCREW EYE
{USE ONLY WHERE FUSED
PROTECTION |S REQUIRED )

Fig. 17—Spacing Insulated Screw Eye When Changing
Direction of Wire Run
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B BEAM
CLIP

DRIVE RINGS

B BEAM 5/8,7/8, 0R |-174 IN

CLIP

178 TO
1/2 IN =

Fig. 19—Last Attachment, Building Entrance Slopes
Upward From Outside

Fig. 20—Last Attachment, Building Entrance Hole
Does Not Slope Upward From Outside



» TABLE G ¢
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SIZES OF BUILDING ENTRANCE HOLES

FOR DROP AND BLOCK WIRES AND PLASTIC TUBES

TYPE WIRE, QUANTITY
D block (bridle) 2 3 4 5
NP, C, E, or F drop 1 l 2 I 3 1 2 3 4

PLASTIC

TUBE REQUIRED

TUBE NOT REQUIRED

TUBE SIZE, INCH

8/8

1/2

5/8

ENTRANCE HOLE SIZE, INCH

1/2

5/8

3/4

3/8 |1/2 |5/s ]3/4

Note: When porcelain tubes are used, the size of the hole must be increased.

Page 13
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BELL SYSTEM PRACTICES
Plant Series

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-to-pole
and from pole-to-span clamp, use the drive hack
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 only
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

70 STATION /' 10 STATION

ORIVE RINGS

ON 178 POINTS ~

LASHED OR RING
SUPPORTED CABLE

T0 NEXT POLE
OR SPAN CLAMP

TO NEXT POLE
NOTE 2 OR SPAN CLAMP

NOTES
I. TRANSPOSE ARRANGEMENT SHOWN ABOVE, WHEN
TERMINAL IS LOCATED 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

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

401 To make an intermediate party tap along
the lead, proceed as follows:

(1) Install a 101B 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.
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TO STATION TO STATION
N\ /

\/ S
v/ DRIVE RINGS N
ON 1/8 POINTS

LASHED OR RING
SUPPORTED CABLE

TO NEXT POLE
OR SPAN CLAMP

TO NEXT POLE

OR SPAN CLAMP (SEE NOTE)

(SEE NOTE) i

F/ TERMINAL

NOTE:
THESE DRIVE HOOKS
MAY BE USED FOR
RUNS TO BUILDINGS
IF PROPER CLEARANCE ’
CAN BE OBTAINED.

S~————’

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.

Page 2

T0 s*rmou\\ /10 sTATION

N
DRIVE RINGS .
< ON i/8 POINTS N
rs

LASHED OR RING
SUPPORTED CABLE

+
21N,
e /K
. S
/ 6IN.
21—_“‘ TO NEXT PO
LE

OR SPAN CLAMP

TO NEXT POLE
OR SPAN CLAMP

NOTE: TERMINAL

THESE DRIVE HOOKS
MAY BE USED FOR
RUNS TO BUILDINGS
IF PROPER CLEARANCE
CAN BE OBTAINED.

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 101B wire terminal on the pole and
cut the existing subscriber circuit into it.

(2) Terminate the drop wire extension in the
101B 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.
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TERMINAL INTERMEDIATE INTERMEDIATE DISTIRIBUTION
POLE POLE POLE POLE
TO STATION
N\
1L 11
6 IN. APPROX.
e I e p——————
DRIVE HOOK
ON FACE OR DRIVE HOOK
BACK OF POLE ON CABLE
SIDE OF POLE

N——

Fig. 4—Drop Wire Run Along Lead Carrying Cable

TO STATION

DRIVE HOOK ON FACE
OR BACK OF POLE

SLACK WIRE

DRIVE HOOK ON
FIELD SIDE OF POLE

N
\ TO STATION
N\

DRIVE HOOK ON
FACE OR BACK
OF POLE

a
i TAIL WIRES OF
,7 CLAMPS PULLING AGAINST

TO STATION ’ HOOK END OF DRIVE HOOK

Fig. 5—Distributing Wires From Pole Other Than
Terminal

4.03 In disconnecting a party line tap, lift its
termination in the 101B wire terminal. Tag

and cap the free end of the wire and bend it back

NOTE:

TAIL WIRES OF CLAMPS PULLING
AGAINST SHANK OF DRIVE HOOK.

DRIVE HOOKS
180° APART

Fig. 6—Turning Outside Corner

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



ISS 1, SECTION 460-300-127

5/16 IN. GALV STOVE

BOLT WITH SQ NUT % 7/16 IN. X |IN. GALV

ROUND WASHER

A

S X | SHAKEPROOF LOCKWASHER %
5/16 IN.-18 GALV MACH SCREW %
DROP WIRE HOOK

(SIZE) 170 SIGN
BRACKET
STREET
LIGHTING POLE—]
% THESE ITEMS ARE FURNISHED

WITH THE SIGN BRACKET.

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.

Page 4
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(SIZE) 188 SIGN
BRACKET ATTACHED
TO LARGE POLE

TROLLEY POLE

/SHAKEPROOF
LOCKWASHER %

5/16 IN. X 1-1/4 IN.
GALV. STOVE BOLT
WITH SQUARE NUT %

5/16 IN.X 3/4 IN
GALV. STOVE BOLT
WITH SQUARE NUT

REMOVE SHARP
EDGES WITH FILE
AFTER BREAKING
OFF BAND

SHAKEPROOF
LOCKWASHER %

7/16 IN.X | IN
GALV. ROUND WASHER

SHAKEPROOF LOCKWASHER %

5/16 IN.-18X 3/4 IN.

DROP WIRE HOOK: MACHINE SCREW %

(SIZE) 188 SIGN
BRACKET ATTACHED
TO SMALL POLE

%THESE ITEMS ARE
FURNISHED WITH THE
SIGN BRACKET

Fig. 8—Attachment to Type 188 Sign Bracket

TO STATION
P4

TO NEXT POLE TO NEXT POLE
-

\
TO STATION

—

WIRE
SPLICE ’

| | DRIVE HOOK ON FACE
3IN |

OR BACK OF POLE
1)

\ 1,

'

6IN. l
el
-
!_T_ 5/8 IN. DRIVE RINGS
3IN. " |I
|

¥

(SEE NOTE)

|
NOTE!
101B WIRE TERMINAL (ATTACH

WITH TWO NO.10X | IN. LG. R.H. \
GALV. WOOD SCREWS),

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.

© American Telephone and Telegraph Company, 1969

Printed in U.S.A.

Paae 1



SECTION 460-300-129

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.

Page 2

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 Mounted Terminals:
connected drop as follows:

Dispose of

(1) Pull the free end of wire out of the
terminal.

(2) Lay wire back on itself at the first ring
below the terminal, tag and cap the free

end and then secure the free end to the

supporing part 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:

(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.

7.03 Wall Mounted 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 party line extending beyond the wire
terminal pole is disconnected, treat its free end at



B DROP WIRE CAP

PRESS CONDUCTORS TOGETHER

WRAP IDENTIFICATION
TAG AROUND WIRE END

DROP WIRE

TAGGED WIRE END
INSERTED IN CAP

DROP WIRE

TAPE WRAPPING AROUND
OPEN END OF CAP

DROP WIRE

TAPE WRAPPING SECURING
FREE END TO SUPPORT
PART OF DROP WIRE

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 ——

[T N TYPE TERMINAL

BEND BACK
DISCONNECTED DROP
WIRE AT FIRST RING

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 END
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 BRIDLE

= Nraceen ano

Il CAPPED WIRE END
SECURED TO THE

SUPPORTING PART

OF THE BRIDLE WIRE.

BEND BACK DISCONNECTED WIRE
AT THE RING WHICH WILL PERMIT
THE FREE WIRE END TO FALL
BEYOND THE TERMINAL END.

Fig. 6—N-Type Terminal Wall Mounted

TAGGED AND CAPPED
WIRE END SECURED
TO THE SUPPORTING
PART OF THE DROP WIRE F——— o182

WIRE TERMINAL

BEND BACK
DISCONNECTED
DROP WIRE AT RING

|

]

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

101B2 WIRE TERMINAL

TAGGED AND CAPPED
WIRE END SECURED

TO THE SUPPORTING
-PART OF THE DROP WIRE

BEND BACK DISCONNECTED
BRIDLE WIRE AT RING

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 walls 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
ga]vamzed wood screw 2-1/2 inches or longer. The
screw should penetrate the house studdmg at least
1-1/4 inch. Only one multiple drop wire should
be supported on a drop wire hook.

8 MULTIPLE
o DROP WIRE
DISTRIBUTION  NO.9 CABLE 5/8 IN. DRIVE RINGS
POLE CLAMP SPACED 3 FT APART
DROP WIRE S
HOOK B 5/8 IN.
= DRIVE RINGS

6 FT APART

NO. 9 CABLE
B MULTIPLE DROP WIRE CLAMP

NO. 9 CABLE
CLAMP

116C PROTECTOR

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—1-1/2 inch No. 14 galvanized RH
wood screws

Masonry walls—1/4- by 1l-inch hammer drive
anchor

Metal on wood
Rigid composition

2-inch No. 14 galvanized

Stucco on wood
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
TAB RAILS .
OF SHELL

WEDGES

MULTIPLE DROP WIRE

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
them in the terminal in the manner followed for
block wire.

5. TERMINATING MULTIPLE DROP WIRE IN 116-TYPE
PROTECTORS

5.01 The 116C protector can be used with multiple
or individual drop wires. It contains twelve

Page 2
2 Pages

2A1A or 2B2-type protector units, six pairs of line
terminals, and two terminals for signal ground
connections.

5.02 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
PROTECTORS

116-TYPE

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 MULTIPL: DROP WIRE IN 104B
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 for 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:

o UP-1248 cable closure
e B and C bond clamps and WE-1 cable tie
o 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 4 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 Pointsprovide 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 QUT 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.

203 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 1B1
closure (Fig. 2) is used as a strand-mounted
access point.

© American Telephone and Telegraph Company, 1972
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TO CO
4

/ MAIN FEEDER CABLE

LATERAL CABLE

THROUGH FEEDER
(CONTROL POINT IN cABLE) CABLE
JAran\
< |
CONTROL T s of
POINT BRANCH FEEDER CABLE
(ACCESS POINT [N CABLE) ACCESS
POINT IN
CABLE
BRANCH FEEDER CABLE ACCESS
(CONTROL POINT OUT CABLE) DISTRIBUTION CABLE / POINT
(ACCESS POINT OUT caBLE) - _e
! DISTRIB:TION !
) TERMINALS )
v — _l

Fig. 1—Simplified Dedicated Plant Distribution System

(b) Pole- and Wall-Mounted Access 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 10): Used
to bond the metallic shield of PIC cables to
the ground bracket of the closure (Fig. 11).

() WE-1 Cable Tie (Fig. 11): Used to secure
the cables to the ground bracket assembly.q

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.

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 CABLES IN CABLES?
CABLE e BINDER conts | QRN | cane “He. snper |, SONTS WIRE ON
NO. SHEATH Group | PIC SHEATH|conre'Green | NO. SHEATH GROUP o | coNTs GreeN
COUNT COUNT BINDER COUNT BINDER

1 1-25 BL-W 1-25 BL-W 1 1-25 BL-W 1-25 BL-W
1 26-50 o-wW 26-50 O-W 1 26-50 O-W 26-50 O-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 O-W 126-150 BL-R 1 126-150 BL-R 126-150 BL-R
2 51-75 G-W 151-175 O-R 1 151-175 O-R 151-175 O-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 o-wW 226-250 S-R 2 26-50 O-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 o-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 O-R/| 851-375 S-BK

2 176-200 G-R 376-400 BL-Y

Notes 1: OUT cable number and pairs are: (1)100-pair,

(2)100-pair, (8)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 hole
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 OUT binder 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
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POLYETHYLENE SHEATH
INSTALLED AROUND EXPRESS
PAIRS (ACCESS POINT)

IN PAIRS ROUTED

BINDER GROUP
IDENTIFICATION TIE
e e

IN CABLE

M CABLE
STRAP

WIRING BRACKET

STUB CABLE

OUT CABLE

170 TYPE ADAPTER

IN AND QUT PAIRS
CONNECTED WITH
B WIRE CONNECTORS

PREFERRED
COUNT AT THIS LOCATION

THROUGH FRONT HOLES OF

WARNING
MARKER

PAIRS TWISTED TO
PREVENT SPLITTING

CUT PREFERRED COUNT
PAIRS TO BE CONNECTED

OUT CABLE PAIRS PLACED
THROUGH REAR HOLES OF

THROUGH
WIRING BRACKET

CABLE

B CABLE
TIE

OUT CABLE

SINGLE
WIRE TIE

BINDER GROUP
IDENTIFICATION TIE

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

Page 4

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.

503 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.

PPIECING-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
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OUT CABLE IN CABLE

BINDER GROUP
IDENTIFICATION
TIE

TALK PAIR PIECED OUT

TERMINALS IN PAIRS
CONNECTED WITH
PIECED OUT B WIRE
PAIRS CONNECTED CONNECTORS
WITH B WIRE
CONNECTORS
UNCONNECTED
OUT PAIRS
SPECIAL SERVICE
WARNING MARKERS
PAIRS CONNECTED
WITH B WIRE
CONNECTORS
SINGLE
WIRE TIE

CAPPED SPARE
IN CABLE
BINDER GROUP

B CABLE TIE

OUT CABLE
TPA 506028

Fig. 3—5-Type Closure (Pole Mounted)
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TPA 470373 OUT CABLE IN CABLE

TALK PAIR
TERMINALS

OUT CABLE PAIRS ROUTED
THROUGH REAR HOLES OF

WIRING BRACKET \

IN CABLE PAIRS ROUTED
THROUGH FRONT HOLES/'
OF WIRING BRACKET

IN AND OUT CABLE PAIRS
CONNECTED WITH
B WIRE CONNECTORS

CAPPED UNASSIGNED
IN CABLE BINDER GROUPS

Fig. 4—29-Type Cabinet (Wall Mounted)
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TERMINAL BLOCK
FOR TALK PAIR

ASSIGNED IN PAIRS
ROUTED THROUGH
HOLE IN BACKBOARD

ASSIGNED N CABLE
PAIRS THROUGH
FRONT HOLES OF
WIRING BRACKET

PAIRS CONNECTED
WITH B WIRE
CONNECTORS

IN CABLE

OUT CABLE

OUT CABLE SIDE SIDE VIEW

Fig. 5—L-Backboard
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TERMINAL
BLOCK
FOR TALK
PAIR

WIRING
BRACKET

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, ete.

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
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TWISTED
PAIR

TALK PAIR

NOTE:

CLARITY

HINGED DOOR
OMITTED FOR
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HOLE FOR
ROUTING
IN CABLE

N BACKBOARD

TERMINAL
BLOCK
FOR TALK
PAIR

GROUND
BRACKET
ASSEMBLY

NOTE:
HINGED DOORS
REMOVED
FOR CLARITY

Fig. 8—§)UP-1248 Cable Closure Equipped With N Backboardg
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B BOND CLAMP

C BOND CLAMP

Fig. 9—#B and C Bond Clamp4
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DO NOT
REMOVE
CORE
WRAP

SHEATH AND
SHIELD
REMOVED

._.

TWO TURNS OF

/2 IN VINYL TAPE PLACE
SHEATH : STICKY SIDE INNER CLAMP

1=1/2 IN. AND SHIELD f OUT PUSHED BETWEEN
:JAITH DOWN BETWEEN COHE! WENR
SHEBAIRNSG i:LELLED CAONRDE AND SHIELD AND
ONLY SHEATH

STEP | STEP 2 STEP 3
WRAP WITH REMOVE CORE WRAPPER

AND PLACE BINDER GROUP
IDENTIFICATION TIES
(FI1G. 33)

TWO HALF-LAPPED
LAYERS OF VINYL
TAPE BEFORE
PLACING OUTER
CLAMP

OUTER CLAMP PLACED
(PLACE FLAT WASHER, THEN
LOCKWASHER, AND NUT)

TIGHTEN HEX-HEAD NUT
SECURELY WITH 216B TOOL

STEP 4 STEP 5

Fig. 10—#Placing Bond Clamp4
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TIGHTEN NUT
SECURELY WITH
216B TOOL

GROUND
BRACKET
ASSEMBLY

Fig. 11—$Cable Installed in Closured

TALK PAIR
ASSIGNED IN CABLE TERMINALS
PAIRS ENTER THROUGH
FRONT HOLE OF

WIRING BRACKET

OUT CABLE PAIRS
ENTER THROUGH
REAR HOLE OF

WIRING BRACKET

BINDER GROUP
IDENTIFICATION TIE

Fig. 12—Assigned IN Cable Pair Routed Through Front Holes of Wiring Bracket
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BELL SYSTEM PRACTICES
Plant Series

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 existing multiple 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
OF LASHED CABLE

SUPPORTS
5N, B WIRE ADAPTER
2 IN. " 6 IN
f— /%{m'ww

. ¢ 5 WRAPS

! ‘v . ; D VINYL TAPE

| BRIDLE wms 104B2-6 WIRE TERMINAL
OR DROP WIRE ~ OR 116D28-6 PROTECTOR

B GROUND WIRE (REQUIRED FOR
116D2B-6 PROTECTORS ONLY)

Fig. 1—Multiple Line Wire Deadend

“' il DOUBLE THICKNESS
i\ r-—IO m—-' LASHED CABLE SUPPORTS
o) B WIRE ADAPTER

¥oe \\‘

/'- 6IN »]
5 WRAPS
\ D VINYL TAPE
104B2-6 WIRE TERMINAL

I
~= ~= ~'~\CONSTRUCTION OR 116D2B-6 PROTECTOR

L'IN. B
CABLE GUARD

COPPER

ggﬁgﬁg%ﬁ T, REMOVE INSULATION
s FROM SUPPORT WIRE
! BEFORE CLAMPING

;
. |
Lokl

— FASTEN TO
GROUNDING
CLAMP

B GROUND WIRE (REQUIRED FOR
116D2B~16 PROTECTOR ONLY)
DETAIL OF GROUND CONNECTION
WHEN VERTICAL GROUND IS PRESENT
Fig. 8 - At Multiple Line Wire Intermediate Pole

CONNECTOR
AT-7796X

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.
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SECTION 460-300-140

PAINT MARK

B WIRE
ADAPTER
(SEE NOTE)

NOTE:

BLACK PAINT - 109 WIRE
GREEN PAINT - 120 WIRE

Fig. 9 - Installation of B Wire Adapter

Fig. 3—Installation 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
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