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CHAPTER 1

DESCRIPTION AND SPECIFICATIONS

1.1. This manual describes the installation, operation, and maintenance of the portable
and rack-mounted instruments designated AMPEX Model FR-1300, having serial numbers
from 101 to 130 inclusive. The model, catalog number, and serial number appear on an
identification plate located on the lower back panel of the portable instrument. In the rack
-mounted instrument, this plate is located at the rear on the exposed portion of the transport

power panel.
1-2. DESCRIPTION. See figures 1-1 through 1-4.

1-3. The AMPEX Model FR-1300 Recorder/Reproducer is a compact, reliable instrument
intended principally for instrumentation service. The FR-1300 has 14-track direct or FM
recording and reproducing capability on magnetic tape of one inch width, or 7-track capabil-
ity on one-half inch tape, and features six easily selected tape speeds, solid-state electronics,
and an advanced capstan drive system. The portable instrument is contained in an aluminum
-framed case two feet high, one and one-half feet in width and slightly over a foot in depth.
The case is provided with a dust cover which encloses the front of the instrument. Operating
controls located in a cluster at the upper left side of the instrument, are exposed through an
opening in the dust cover so that the instrument may be operated with the cover closed. The
FR-1300 may be moved about by means of large handles which fold out from the sides of the
case. These handles, large enough for a two-handed grip, are so located that the instrument
remains upright, in the operating attitude while being transported. Signal connections are
made to connectors on the signal connector panel at the top of the instrument. Power is
applied to the instrument through a connection on the power panel at the right side of the case.
A hinged back panel covers the rear of the instrument. The lower half is provided with a
small access plate. The upper half is louyered and secured in place by means of two captive

screw type fasteners. Plastic feet on the bottom of the portable case elevate the instrument
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to permit air to flow into a fan located in the bottom of the case. The fan is provided with a

removable filter.

1-4. With the dust cover opened, figure 1-4, the open loop tape path between reels can be
seen. The path is formed by slots between three removable plastic covers, the control cover
at the top, the centrally located head cover, and the capstan cover at the bottom of the panel.
A red-colored tape threading lever located on the inner side of the control cover is used in
the tape threading operation. The instrument is controlled by means of a power switch and
five back-lighted pushbuttons vertically arranged in a control cluster. The cluster is partially
enclosed by the control cover. By operating the pushbuttons,the instrument may be made to
reproduce or record signals to transport tape rapidly between the tape reels, and to conduct

a search at high tape speeds. These functions, called modes, are: DRIVE, RECORD, FOR-
WARD, REWIND, STOP, and SEARCH. The uppermost reel is the supply reel. In recording
or reproducing, tape moves from the supply reel, across the record/reproduce heads and
onto the take-up reel below. Tape lifters are employed to elevate the tape above the heads
when the tape is transported rapidly between reels. The lifters are retracted in the search

mode.

1-5. The six tape speeds, 60, 30, 15, 7-1/2, 3-3/4 and 1-7/8 inches per second (ips) are
selected by means of the tape speed selector located to the right of the capstan cover. The
speed selected appears in an adjacent window as the selector is turned. Tape speed is
controlled by a drive servo system associated with the selector. Circuits of this system set
the speed of the capstan which pulls the tape. The capstan and an associated pinch roller are
located below the capstan cover. To the right of the cover are the phase meter and the phase

adjustment. The phase meter indicates correct operation of the drive servo system.
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1-6. FUNCTIONAL SYSTEMS.

1-7. Functionally, the FR-1300 consists of a tape transport which provides uniform tape
motion, and a signal electronics system which records signals onto the moving tape and

reproduces the recorded signals.

1-8. THE TAPE TRANSPORT. The tape transport consists generally of a frame, three
motors, two hubs on which the reels are mounted, tape guides, brakes, a holdback servo
system, an electrical control system, and a drive servo system. The parts of the transport
are assembled on a cast magnesium frame which is rectangular in shape, and surface-ground
on its front face to provide a precision reference plane. The control chassis which carries
drive servo electronics cards and electrical control circuits is attached to the rear of the
transport frame. Also located on the rear of the frame are two torque motors and a capstan
motor. The motors are oriented so that their shafts pass at right angles through openings in
the frame to the front of the transport frame. The hubs, brakes, and holdback servo system
are located on the front of the frame, and can be easily exposed for maintenance by removing
the overlay plate which is the instrument front panel. Cards of the drive servo system are
accessible from the rear of the transport. Main features of the tape transport are the hold-

back servo system and the drive servo system.

1-9. The holdback servo system is a mechanical tape tensioning system which is used in
the drive and record modes. The tensioning action is performed by a high-gain mechanical
servo which samples tape tension a head of the record/reproduce heads, and regulates tension

by controlling a brake on the supply reel hub.

1-10. The drive servo system is an electronically-controlled servo which controls capstan
motor torque in order to maintain the selected tape speed. In general, the system incorporates
two servo subsystems; a frequency subsystem and a phase subsystem, both of which control

the torque of the capstan motor. The frequency subsystem sets the basic capstan speed.

Finer control is achieved through the phase subsystem which locks the speed of capstan rota-
tion to the phase of a frequency reference. The frequency reference may be the line frequ-
ency, or a special 60 cycle frequency reference. Capstan speed is monitored by means of a

tachometer on the capstan motor.
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1-11. THE SIGNAL ELECTRONICS SYSTEM. The FR-1300 uses the AMPEX ES-100
signal electronics system, which consists generally of the magnetic head group, card files,
electronics modules, and a power supply. The head group, located under the head cover,
consists of four magnetic heads mounted on a one-piece head base. The heads are so arranged
that in the drive or record modes the tape passes first over the record heads then over the
reproduce heads. Thus, signals recorded on the tape in the record mode can be monitored
through the reproduce heads as the tape moves across the heads. The signal electronics
consists of individual record and reproduce modules for each of the 14 tracks. The modules
are carried in two card filesaccessible from the rear of the instrument. Each file has space
for fourteen modules plus three additional modules. The upper half of the rear panel, when
released and hinged downward, exposes the modules. See figure 1-7. Modules are pressed
into place in the card files, and can be removed by pulling straight out on the raised portion
of the module panel. A locator strip above the upper file, and at the bottom edge of the lower
file identifies the type of module, either record or reproduce, and the tape track with which
it is associated. This identification system is used also on the signal connector panel on the

top of the case to relate tracks and associated input and output connectors.

1-12. A preamplifier assembly consisting of seven dual preamplifier cards in a magneti-
cally shielded housing is mounted to the rear of the transport frame below the lower card
file. The preamplifier is used to amplify signals reproduced from the tape. Power for
operation of the preamplifiersand the record and reproduce modules is provided by a small

power supply attached to the inside of the lower rear panel.

1-13. SINGLE AND SIX-SPEED SIGNAL ELECTRONICS MODULES. When tape speedsare
changed in the tape transport, certain of the electronics modules must be converted for oper-
ation at the new speed. In the case of single-speed modules, this conversion requires replace-
ment of plug-in equalizers in the direct-reproduce modules, and filters in the FM reproduce
modules. In addition, a switch must be positioned on the side of the FM record modules.
Where tape speeds are frequently changed, a six-speed version of the direct and FM modules
may be employed to advantage. These modules perform the required operations automatically
as the speed is changed at the tape speed selector, and do not require further attention. The

addition of the six-speed feature on the direct-reproduce and FM record and reproduce modules
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doubles the width of the modules. Thus in the portable FR-1300 having a record and repro-

duce capability, a limit of seven tracks can be utilized. No such limitation, however, exists
in the rack-mounted instrument, where extra card files can accomodate the required number

of modules for a full 14 track, six-speed record and reproduce configuration.
1-14. THE RACK-MOUNTED FR-1300. See figures 1-2 and 1-3.

1-15. The rack-mounted FR-1300 consists of an FR-1300 transport mounted in a standard
rack above separately-mounted ES-100 signal electronics card trays which hold the signal
electronics modules. The transport is held in an adapter which in turn is secured to the rack.
A power panel is provided for the transport which has the same features as the power panel

of the portable instrument. The adapter and power panel are parts of a rack-mount adapter
kit, catalog number 23825-10. The dust cover hinges from the front of the adapter and when
closed, protects the front of the transport. The electronic trays occupy the full rack width
and are approximately five inches in height. The front of each tray is occupied by a card

file which has a capacity of 14 single-width electronic modules and three additional modules.
Signal and power connections are made to the rear of the tray by cables. A power supply and
a fan are provided in certain trays. These items are located under an access cover behind
the card file. Each card tray is supported within the rack by brackets at either side, attached
to the rack. This construction allows the tray to be extended forward (see figure 2-4) for
access to the cable connections, and to the power supply and fan. A tray may be removed

from the front of the rack once cables have been disconnected.
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1-16. INSTRUMENT CONFIGURATIONS.

1-17. The specific configuration of signal electronics within the portable and rack-mounted
FR-1300 varies with the intended application of the instrument. In the portable instrument,
differences are in the presence or absence of a preamplifier, use of dummy heads in the
head group, one or two card files, and accompanying variations in cabling between the card
files, signal connector panel, preamplifier and heads. Typical configurations for the porta-
ble instrument are listed in table 1-1, and depicted in figures 10-1 through 10-10 in chapter
10. In the rack-mounted instrument, there are differences of the same nature, depending
upon the instrument application. Typical configurations of the rack-mounted instrument are

depicted in figures 2-8 and 2-9.
1-18. DESCRIPTION OF CATALOG ITEMS.

1-19. Catalog items which are a part of the model FR-1300 Recorder/Reproducer are
listed in tables 1-2 and 1-3. In these tables, the items are grouped by function under

descriptive titles. Each group is discussed in the following paragraphs.

1-20. TRANSPORT. (Refer to table 1-2.) The transport is identified in terms of the
width of tape it uses and by the frequency of supply power (50 or 60 cps). Instruments using
one-half inch tape differ from those using one-inch tape chiefly in the length of tape guides,
and the type of head group. Instruments supplied for use with one tape size can be converted
for use with the other tape size. Instruments designed for 60 cycle operation differ from
instruments operating on 50 cycle power principally in the values of capacitors used with the
torque and capstan motors. An instrument intended for 50 cycle operation requires a 60 cps
frequency reference. Instruments designed for operation at one frequency can be converted

to operation at the other frequency.

1-21. PORTABLE CASE. The portable case is comprised of a welded aluminum enclosure
provided with handles, a signal connector panel, a power panel, rear panels, a fan with
filter, and power and signal harness. The dust cover is a separate item, which closes the
front of the case. The dummy card file is installed in the portable case in place of a card
file when only one card file is required. Such an installation would exist in portable seven

track instruments having single-speed electronics.
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Configur-|
ations TABLE 1-1. CONFIGURATIONS OF THE PORTABLE FR-1300
Note 3
Signal Electronics Number of Tape Tracks Card File and Preamplifier Identification
. Preamplifier
Single Electrically Upper Card Filg Lower Card Filg Assembly
Card Arrangement Speed Switched Record Reproduce |[[Part No. 691024 Part No. 69102-Part No. 69244-

Record cards in lower file

A Reproduce cards in upper file X — 1-14 1-14 -2 -1 -1
Record cards in lower file Record Blank Panel

B Upper file space vacant X _— 1-14 only Note 2 -1 Not installed
Lower file space vacant Reproduce Blank Panel

C Repro. cards in upper file X — only 1-14 -2 Note 2 -1
Record and Reproduce cards Blank Panel

D Alternated (key given on file) X — 1-7 1-7 -3 Note 2 -2
Record Cards in lower file

E Reproduce cards in upper file — X 1-7 1-7 -5 -4 -2
Record cards in both upper Record

F and lower files — X 1-14 only -6 -6 Not installed
Record cards in lower file Record Blank Panel

G Upper file vacant — X 1-7 only Note 2 -4 Not installed
Reproduce cards in both Reproduce

H upper and lower files e X only 1-14 -5 -5 -1

3 Repro. cards in upper file Reproduce Blank Panel
Lower file vacant —_ X only 1-7 -5 Note 2 -9

NOTES

1. Power supply provided for all configurations
is AMPEX Part No. 69121-1.

2. Blank panel AMPEX Part No. 24175-10.

3. See figures 10-1 through 10-10.
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1-22, RACK-MOUNT ADAPTER KIT. See figure 1-3. The rack-mount adapter kit includes
a frame adapter, power panel, side panel, and power harness necessary for placing an
FR-1300 transport in a rack-mount. Additional information is provided on this item in

chapter 2.

1-23. REMOTE CONTROL. (See figure 1-9.) The remote control consists of a remote
control assembly, and separate harness to adapt the portable and rack-mounted instruments
for remote control operation. The remote control assembly, consisting of the remote control
unit and a cable, can be used with any FR-1300 instrument which is provided with the harness.
Installation of the remote control harness and connection of the remote control unit are des-

cribed in chapter 2.

1-24. FREQUENCY REFERENCE. (See figure 1-10.) The frequency reference, contained
in a small, sealed, plug-in housing, provides an accurate 60 cycle reference frequency used
in the phase subsystem of the drive servo system. The frequency reference is used in place
of the power line where best accuracy is required. The frequency reference is required in

instruments operated on 50 cycle power.

1-25. SERVICING ITEMS. Servicing items include an accessory kit and four servo exten-
sion cards. The accessory kit is composed of an eight foot power cord, a can of head cleaner,
a short length of plastic tubing for removing pushbutton lamps, and three colored test tip
plugs for use with the signal electronics modules. The servo extension cards are used in
maintenance of the drive servo system to bring one servo card at a time into a more acces-

sible position for troubleshooting without removing the card from the circuit.

1-26. RECORD/REPRODUCE HEAD GROUP. (Refer to table 1-3.) The record/reproduce
head group includes four head stacks arranged on a one-piece head base. In record-only
configurations, the reproduce heads are replaced by dummy heads. Dummy heads are
provided in place of the record heads in the reproduce-only configurations. In seven-track
head groups, four-tracks are recorded by one head and three by the second record head.
Similarly,-four tracks are reproduced by the first reproduce head, and three-tracks by the
second reproduce head. Connections to the individual head stacks may be according to

AMPEX format, or IRIG format. The difference between these formats is shown in figure 1-11.
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8346-12
8291-0

Figure 1-9. THE REMOTE CONTROL UNIT
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8346-44

Figure 1-10. THE FREQUENCY REFERENCE
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TYPICAL HEAD ASSEMBLY
TOP VIEW SHOWING
FRONT EDGE OF TAPE

DIRECTION OF
TAPE MOTION
HEAD IDLER
TRACK TRACK
NUMBER NUMBER
14
13 2 AMPEX FORMAT
1 0 ONE INCH TAPE
9 14 TRACKS
§ 0 0
7
6
5
3 4
2
1 ,‘
FRONT EDGE —7 \
7 AMPEX FORMAT
f 5 ¢ ONE-HALF INCH TAPE
4 7 TRACKS
3 2
| —
/ &
FRONT EDGE TAPE OXIDE
SURFACE
TABLE 1- IRIG TRACK NUMBERING
ONE INCH TAPE ONE-HALF INCH TAPE
14 TRACKS 7 TRACKS
AMPEX RIG AMPEX | IRIG AMPEX IRIG AMPEX | IRIG
13 2 14 1 7 1 6 2
" 4 12 3 5 3 4 4
9 6 10 5 3 5 2 6
7 8 8 7 ] 7
5 10 6 9
3 12 4 1
1 14 2 13 50561

Figure 1-11., TAPE TRACK NUMBERING
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1-27. FR-1300 PORTABLE PREAMPLIFIER HOUSING. See figure 5-2. The preampli-

fier housing used in the portable instrument consists of a rectangular mu-metal box provided
with internally mounted card connectors into which preamplifier cards are inserted, and
external signal input and output connectors. In instruments having 14-track reproduce
capability, the housing accomodates seven dual-preamplifier cards. Signals from the repro-
duce heads reach cards in the housing through two cables. Signals amplified by the preamp-
lifiers are routed to the reproduce modules through two output connectors on the side of the
housing. In instruments having seven-track reproduce capability, provision exists to accomo-
date four dual preamplifier cards within the housing. As in the 14-track version, two input

cables are used, however, only one output connector is required.

1-28. FR-1300 RACK-MOUNT PREAMPLIFIER HOUSING. See figure 2-7. The rack
-mount preamplifier housing is identical to the housing used in the portable. As in the port-
able housing, seven cards are used for 14-track capability and four cards are used for seven
-track capability. Input cables are identical. In the rack-mount preamplifier housing, the
output signal is routed through cables to end connectors which mate with connections on the
trays. A single output cable is used in instruments having seven-track recording capability.
Fourteen-track output signals are routed through two cables to the trays, however, two
versions exist. In the -10 version, signals from the odd-numbered tracks are routed to
one cable-end connector and signals from the even-numbered tracks are routed to the second
cable-end connector. In the -30 version, signals from tracks 1 through 7 are routed through
one cable-end connector and signals from tracks 8 through 14 are routed through the second

cable-end connector.

1-29. FR-1300 RACK-MOUNT RECORD HEAD CABLE. See figure 2-7. The rack-mount
record head cable carries signals (to be recorded) from the record modules to the record
heads. In instruments having a seven-track recording capability, the cable has two connec-
tors at the record head end, and a single connector at the other end which mates with a con-
nector on the electronics tray. In instruments which have a fourteen-track recording capa-
bility, two versions of the cable exist. Both have two connectors which connect to the heads,
and two tray connectors at the other end, but differ in the arrangement of the tracks. In the

-10 version, one cable-end connector at the tray receives signals to be recorded on odd
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numbered tracks. The other connector receives signals to be recorded on even-numbered
tracks. In the -30 version, one cable-end connector receives signals for tracks 1 through

7 and the second connector receives signals for tracks 8 through 14.

1-30. FR-1300 RACK-MOUNT POWER AND CONTROL CABLE. See figure 2-6. In the
rack-mounted FR-1300, power for the preamplifier and record/reproduce module is provided
by a single power supply located in one of the trays, usually the bottom tray if two trays are
used. The power and control cable carries power from the power supply to other trays and
the supply itself receives primary power through the cable from the transport. In addition,
the cable carries voltages which control the application of power to the record electronics

modules.

1-31. PORTABLE CARD FILE. Refer to table 1-1. The portable card file is a holder for
the signal electronics modules. The file consists of a rectangular metal enclosure open on

one side, provided with strip-connectors in the bottom which mate with connectors on the
modules. Sufficient positions exist in each file to accomodate a total of 17 modules. Normally,
fourteen single-width modules are installed in the file, and vacancy panels are used to fill the
remaining three spaces. Wiring at the rear of the files, and cabling between the files varies

with the capability of the instrument.

1-32. RACK-MOUNT ELECTRONICS TRAYS. See figure 2-4. Refer to paragraph 1-15

and to the second part of this manual for a description of the electronics trays.

1-33. PREAMPLIFIER CARD. Preamplifier cards used in the portable and rack-mount
FR-1300 are identical. Each card contains two separate solid-state preamplifier circuits
which provide initial amplification of taped signals reproduced by the heads. The same cards

are used to perform initial amplification of signals recorded by the direct or FM method.

1-34. DIRECT RECORD MODULE. See figure 1-12. The direct record module used in
the portable and rack-mount FR-1300, amplifies the signal to be recorded, and applies the
amplified signal to a single recording element of a record head. The direct record module

is single width, whether used in a single, or a six-speed configuration.

1-35. DIRECT REPRODUCE MODULE. See figure 1-12. The direct reproduce module

used in both the portable and rack-mount FR-1300, receives and amplifies a signal reproduced
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from a single tape track. Two versions of the direct reproduce module exist. They are the
single-speed module, and the six-speed electrically switched module. The single-speed
module occupies only one space in a card file, however, plug-in equalizers must be changed

to adapt it to different tape speeds. In the six-speed module, equalizers are electrically
changed to match changes in tape speed. A six-speed module, due to the switching mechanism,

occupies two spaces in a card file.

1-36. FM RECORD MODULE. The FM record module used in both the portable and rack
-mount FR-1300 converts the signal to be recorded into a frequency modulated analog which

is applied to a single recording element of the record head. Two versions of the FM record
module exists, a single-speed module and a six-speed module. The single-speed module is
adapted to different tape speeds by means of a switch on the side of the module which is man-
ually turned to each new tape speed. The six speed version performs the switching operation
automatically as each new tape speed is selected. Two card file spaces are required to accom-

odate the six-speed version.

1-37. FM REPRODUCE MODULE. The FM reproduce module receives and demodulates
the signal reproduced from a single tape‘track. Two versions of the FM reproduce module
exist. They are the single-speed module, and the six-speed module. The single-speed
module occupies one space in the card file, and must be adapted to each tape speed by chang-
ing plug-in filters. In the six-speed version, filters are electrically changed to match changes

in tape speed. The six-speed module occupies two spaces in the card file.
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PLUG-IN EQUALIZER

e

DIRECT RECORD MODULE DIRECT REPRODUCE MODULE
8345-9

Figure 1-12. SINGLE SPEED DIRECT RECORD AND REPRODUCE MODULES
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TABLE 1-2. LIST OF CATALOG ITEMS FOR FR-1300 RECORDER/REPRODUCER
CATALOG NO.

TRANSPORT

One-inch Tape, 105 to 125 volts, 58 to 62 cps power 23875-10

One-half-inch Tape, 105 to 125 volts, 58 to 62 cps power 23875-20

One-inch Tape, 105 to 125 volts, 48 to 52 cps power 23875-40

One-half-inch Tape, 105 to 125 volts, 48 to 52 cps power 23875-50
PORTABLE CASE

Case Assembly for Portable 24100-11

Dust Cover for Portable 24085-10

Dummy Card File for Portable 24175-11
RACK-MOUNT ADAPTER KIT

Rack-mount Adapter for Transport 23825-10
REMOTE CONTROL

Remote Control Assembly 24110-10

Harness to Adapt Portable for Remote Operation 24115-10

Harness to Adapt Rack-mounted FR-1300 to Remote Operation 24114-10
FREQUENCY REFERENCE

60 cps Frequency Reference 23882-10
SERVICING

Accessory Kit 24090-10

Servo Extension Card for Power Supply Card (24018) 24189-10

Servo Extension Card for Tachometer Amp. Card (24015) 24189-20

Servo Extension Card for Time Base Comparator Card (24021) 24189-30

Servo Extension Card for Phase Comparator Card (24024) 24189-40
INSTRUCTION MANUAL

FR-1300 Recorder/Reproducer Manual 24030-10

103224
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RECORD/REPRODUCE HEAD GROUP

Record/Reproduce 300 KC 7-Track Ampex Format
Record/Reproduce 300 KC 7-Track IRIG Format
Record/Reproduce 300 KC 14-Track Ampex Format
Record/Reproduce 300 KC 14-Track IRIG Format

RECORD-ONLY HEAD GROUP

Record-only 300 KC 7-Track Ampex Format
Record-only 300 KC 7-Track IRIG Format
Record-only 300 KC 14-Track Ampex Format
Record-only 300 KC 14-Track IRIG Format

REPRODUCE-ONLY HEAD GROUP

1-32

Reproduce-only 300 KC 7-Track Ampex Format
Reproduce-only 300 KC 7-Track IRIG Format
Reproduce-only 300 KC 14-Track Ampex Format
Reproduce-only 300 KC 14-Track IRIG Format

120165-020
120165-050
120170-020
120170-050

120165-030
120165-060
120170-030
120170-060

120165-080
120165-070
120170-080
120170-070
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TABLE1-3. LIST OF CATALOG ITEMS FOR SIGNAL ELECTRONICS

FR-1300 PORTABLE PREAMPLIFIER HOUSING

Preamplifier Box and Cable 1-7 track

Preamplifier Box and Cable 1-14 track

FR-1300 RACK-MOUNT PREAMPLIFIER HOUSING

Preamplifier Box and Cable 1-7 track, single, and six-speed
Preamplifier Box and Cable 1-14 track, single-speed

Preamplifier Box and Cable 1-14 track, six-speed

FR-1300 RACK-MOUNT RECORD HEAD CABLES

Record Head Cable 1-7 track, single, and six-speed
Record Head Cable 1-14 track, single-speed
Record Head Cable 1-14 track, six-speed

FR-1300 RACK-MOUNT POWER AND CONTROL CABLE

Power and Control Cable

Power and Control Tray Interconnecting Cable

FR-1300 PORTABLE CARD FILE

Card File, Record/Reproduce 1-7/1-17 track, single-speed
Card File, Record-only 1-14 track, single-speed
Card File, Record-only 1-7 track, six-speed

Card File, Reproduce-only 1-14 track, single-speed
Card File, Reproduce-only 1-7 track, six-speed

Card File, Record-only odd or even track, six-speed

RACK-MOUNT ELECTRONICS TRAYS

Tray, Record, Single-speed, 1-14 track, power supply, fan
Tray, Record, Single-speed, 1-14 track, power jumper
Tray, Record, Six-speed, 1-7 track, power supply, fan

Tray, Record, Six-speed, 1-7 track, power jumper

103226

CATALOG NO.

69244-20
69244-10

69631-20
69631-10
69631-30

69632-20
69632-10
69632-30

69633-10
69193-10

69102-3
69102-1
69102-4
69102-2
69102-5
69102-6

69570-10
69570-20
69570-30
69570-40
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RACK-MOUNT ELECTRONICS TRAYS (continued)

Tray,

Tray,
Tray,
Tray,
Tray,
Tray,
Tray,

Record, Six-speed, 8-14 track, power jumper

Reproduce, Single-speed, 1-14 track, power supply, fan

Reproduce, Single-speed, 1-14 track, power jumper
Reproduce, Six-speed, 1-7 track, power supply, fan
Reproduce, Six-speed, 1-7 track, power jumper

Reproduce, Six-speed, 8-14 track, power supply, fan

Record/Reproduce, Single-speed, 1-7/1-7, power supply,fan

PREAMPLIFIER CARD

Preamplifier, Dual Track (Direct and FM)

DIRECT RECORD MODULE

Direct Record, Single-speed and Six-speed

DIRECT REPRODUCE MODULE

Direct Reproduce, Single-speed (equalizers required)

DIRECT REPRODUCE EQUALIZERS

Direct Reproduce Equalizer for 60 ips

Direct Reproduce Equalizer for 30 ips

Direct Reproduce Equalizer for 15 ips

Direct Reproduce Equalizer for 7-1/2 ips

Direct Reproduce Equalizer for 3-3/4 ips

Direct Reproduce Equalizer for 1-7/8 ips

DIRECT REPRODUCE MODULE, SIX-SPEED

Direct Reproduce, Six-speed (automatically switched)

FM RECORD MODULE

FM Record, Single-speed (hand switched)

FM Record, Six-speed (automatically switched)

1-34

69570-50

69571-10
69571-20
69571-30
69571-40
69571-50
69572-10

69101-10

69103-10

69105-10

69117-10
69117-20
69117-30
69117-40
69117-50
69117-60

69106-10

69107-10
69109-10

103227



AMPEX

FM REPRODUCE MODULE FOR PORTABLE AND RACK-MOUNT

FM Reproduce, Single-speed (filters required)

FM REPRODUCE FILTERS
FM Reproduce Filter for 60 ips

FM Reproduce Filter for 30 ips
FM Reproduce Filter for 15 ips
FM Reproduce Filter for 7-1/2 ips
FM Reproduce Filter for 3-3/4 ips
FM Reproduce Filter for 1-7/8 ips

FM REPRODUCE MODULE

FM Reproduce, Six-speed (automatically switched)

MISCELLANEOUS ITEMS
Calibration Module

Module Extension Assembly

103228
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46390-10
46390-20
46390-30
46390-40
46390-50
46390-60

69110-10

69116-10
69118-10
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1-38. SPECIFICATIONS

1-39. The AMPEX FR-1300 is a compact, reliable instrumentation recorder designed and
built to high commercial standards for material, workmanship and finish. Both portable and

rack-mounted versions are available.
1-40. TAPE TRANSPORT.

1-41. TAPE SPEEDS. 60, 30, 15, 7-1/2, 3-3/4, and 1-7/8 ips standard. All six trans-
port speeds are selected by a single front panel control. All speeds are accurately control-

led by a phase-locked servo system on the capstan drive motor.

1-42. CAPSTAN SPEED ACCURACY. Capstan speed accuracy is nominal #*.05% measured
relative to the servo frequency reference (AMPEX part number 23882-10). The signal gener-
ated by the frequency reference is accurate to within +.02% of nominal frequency (60 cps)

over a one-year period.

1-43. REELS. The FR-1300 Tape Transport accommodates 10-1/2 inch reels, AMPEX

Precision or NAB.

1-44. TAPE SPECIFICATIONS. Available in versions for 1/2 or 1-inch tape of 1 mil or
1-1/2 mil Polyester, or 1-1/2 mil Acetate. The AMPEX FR-1300 is normally checked out
using AMPEX Type 743, 1.0 mil Polyester instrumentation tape. Type 743 is recommended
for optimum performance. Stated performance guaranteed only when using AMPEX Instru-

mentation Tape.

1-45. CONTROLS. Illuminated pushbuttons for RECORD, DRIVE, STOP, FORWARD, and
REWIND; these functions may be remotely controlled.

1-46. FAST WIND TIME. For 10-1/2-inch reel, with 2,500 feet of tape, approximately

2.5 minutes.

1-47. START TIME. Time required from start command to meet flutter specifications is

8.0 seconds or less at all tape speeds.

1-48. STOP TIME. Maximum of 1.5 seconds at 60 ips tape speed; shorter stop times

with lower tape speeds.
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1-49. FLUTTER. Below 0.6% peak-to-peak, cumulative from 0.2 cps to 10 Kc at 60 ips.
1-50. HEADS.

1-51. GAP SCATTER. Trailing edges for record heads (or gap centers for reproduce

heads) within a band 100 microinches wide (0. 0001 inch).
1-52. GAP AZIMUTH. All stacks within +1 minute of arc perpendicular to head base plate.

1-53. TRACK DIMENSIONS. Track width is 0.050 inch; tape track spacing 0.070 center
(IRIG Standard). Other heads on special order.

1-54. NUMBER OF TRACKS. 7 on 1/2-inch; 14 on 1-inch (IRIG Standard). Other

heads on special order.

1-55. INTERSTACK SPACING. 1.5 =%0.0005-inches, gap-to-gap.
1-56. DIRECT RECORD/REPRODUCE SYSTEM.

1-57. FREQUENCY RESPONSE.

TABLE 1-4. DIRECT RECORD/REPRODUCE FREQUENCY RESPONSE

Signal-to-Noise Ratio (db)
Tape Speed Bandwidth Bandpass

(ips) (cps) Filtered* Unfiltered

60 300 cps to 300 Kc £3 db 32 28

30 150 cps to 150 Kc +3 db 32 28

15 100 cps to 74 Kc 3 db 30 25
7-1/2 50 cps to 38 Kc 3 db 26 18
3-3/4 50 cps to 19 Kc #3 db 25 18
1-7/8 50 cps to 10 Kc +3 db 25 18

* Measured at output of bandpass filter having 18 db/octave attenuation
beyond limits stated.

1-58. RMS SIGNAL-TO-NOISE RATIO. (See table.)

1-59. HARMONIC DISTORTION. Less than 1.0% total of a 1 Kc signal recorded at
60 ips.
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1-60.

INPUT LEVEL. 1.0 volt rms nominal (0dbv) to produce normal recording level;

adjustable from 0.1 to 10 volts rms by input potentiometer.

1-61. INPUT IMPEDANCE. Minimum 20 K ohms resistive.
1-62. OUTPUT LEVEL. 1.0 volt rms nominal (0dbv), across a 600 ohms or greater
impedance.
1-63. OUTPUT IMPEDANCE. Less than 50 ohms.
1-64. FM RECORD/REPRODUCE SYSTEM.
1-65. FREQUENCY RESPONSE.
TABLE 1-5. FM REPRODUCE FREQUENCY RESPONSE
Tape Speed Frequency Response S/N Ratio Total Harmonic
(within 1.0 db) RMS Distortion
60 ips 0 to 20,000 cps 44 db 1.5%
30 ips 0 to 10,000 cps 44 db 1.5%
15 ips 0 to 5,000 cps 42 db 1.5%
7-1/2 ips 0to 2,500 cps 42 db 1.5%
3-3/4 ips 0to 1,250 cps 40 db 2. 0%
1-7/8 ips 0 to 625 cps 40 db 2.0%
1-66. RMS SIGNAL-TO-NOISE RATIO (at center carrier). (See table.)
1-617. HARMONIC DISTORTION. (See table.)
1-68. DC DRIFT. Less than 0.5% of full deviation over a four hour period after warmup

(10 minutes). Less than 2% in 8 hours with temperature variations between +40°F and

+125°F.

1-69.

RECORD/REPRODUCE VOLTAGE LINEARITY. #1.0% of full band, of a zero-based

straight line.

1_700

from

INPUT LEVEL. Input of 1 volt rms (0 dbv) to produce #40% deviation; adjustable

0.5 to 25 volts rms by input potentiometer.
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1-71. INPUT IMPEDANCE. Minimum 20,000 ohms resistive.

1-72, OUTPUT LEVEL. 1.0 volt rms (nominal) into 10 K ohms or greater load impedance.
1-73. OUTPUT IMPEDANCE. 1,000 ohms, unbalanced to ground.
1-74. POWER REQUIREMENTS.

1-75. VOLTAGE. 105 to 125 volts, single phase, 58 to 62 cps AC (48 to 52 cps AC on

special order).

1-76. POWER CONSUMPTION. Approximately 500 watts for a 14-track record/reproduce

system.
1-77. ENVIRONMENT.

1-78. TEMPERATURE. Operating: +40°F to +125°F.
Storage/non-operating: -20°F to +160°F.

1-79. ALTITUDE. Operating: 15,000 feet
Non-operating: 50, 000 feet

1-80. RELATIVE HUMIDITY. 5 to 95% non-condensing, both operating and non-operating.

1-81. VIBRATION. Operating: nil

Non-operating: normal handling and transportation only.

1-82. PHYSICAL CHARACTERISTICS.

1-83. SIZE. Portable case 24 inches high, by 18 inches wide, by 12-1/2 inches deep, for

complete 14-track record/reproduce system and capstan servo.

1-84. VERTICAL RACK SPACE REQUIRED. Rack-mounted version: Transport 24-1/2
inches, electronic tray 5-1/4 inches; each electronics tray accommodates up to 14-record

or reproduce modules, plus 3 auxiliary modules.

1-85. WEIGHT. Portable version: approximately 110 lbs. for 14-track system.
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Figure 1-13. DIMENSIONS OF THE PORTABLE FR-1300
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CHAPTER 2

INSTALLATION

2-1. The initial consideration in the installation of the recorder/reproducer involves
choice of an operating site, then assembly of the instrument in preparation for use. In
this chapter, siting considerations are first given, followed by assembly instructions

applicable first to the portable FR-1300, then to the rack-mounted FR-1300.

2-2. SITING CONSIDERATIONS.

2-3. A suitable site for either the portable or rack-mounted FR-1300 should be a
sheltered location having electrical power available which is adequate to meet the require-
ments of the instrument. The environment of the chosen location should ideally be vibration
-free, dust-free, devoid of magnetic influences, and have an even, moderate temperature
and humidity. Sufficient open floor space should exist above the rack-mounted instrument

to facilitate servicing.

2-4. ASSEMBLY OF PORTABLE FR-1300.

2-5. The portable FR-1300 is shipped intact, ready for use in an upright position,
that is, with the control cluster and supply reel uppermost. Installation is completed when
the instrument is located in accordance with the siting considerations, and power and

signal connections are made.

2-~6. POWER CONNECTIONS. Power is supplied to the portable instrument through a
grounded male receptacle located on the power panel (figure 2-1) at the right side of the
case. Apply power to the instrument by inserting the connector of the power cord (AMPEX
Part No. 084-010 or equivalent) into the receptacle, and connecting the connector at the
other end of the cord into a power source which meets the requirements of the instrument.

At the control cluster of the instrument, press the lower half of the power switch. When
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power is on, the STOP (S) button will illuminate. Power should be turned off until after

signal connections have been made.

2-T. SIGNAL CONNECTIONS. Signal connections are made at the signal connector
panel at the top of the portable instrument. Connectors, shown in figure 2-2 are miniature
male coaxial connectors of the bayonet type and are numbered to indicate the tape track

with which they are associated, for example, to record on track 5, apply the signal to be
recorded to the connector marked RECORD 5. The signal, when reproduced,will be present
on the connector marked REPRODUCE 5. Connections which duplicate those on the signal
connector panel can be made directly to connectors on the individual record or reproduce
modules. Cables for record and reproduce signals are to be supplied by the user. One
cable-end connector to be used in making up such cables is supplied with each record and each
reproduce module. Refer to table 2-1 for connector identification. Cables which carry
record and reproduce signals should be limited in length to less than ten feet for optimum
signal handling. In the direct system, input impedance of the record electronics is 20, 000
ohms, and output impedance of the reproduce electronics is less than 50 ohms. In the FM
system, input impedance of the record electronics is 20,000 ohms, and the output impedance

of the reproduce electronics is 1, 000 ohms.
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TABLE 2-1 SIGNAL CONNECTOR INFORMATION

ITEM SERVICE IDENTIFICATION ALTERNATE SOURCE

1. Cable-end to mate with Coaxial RF subminiature| Automatic Metal Pro-
FR-1300 signal con- female bayonet plug con-| ducts Corp. Part
nectors. nector AMPEX Part RF 0701-847.

Number 144-166.

2. Adapter to unite BNC Adapter, BNC male-to Automatic Metal Pro-
male cable-end con- -subminiature female ducts Corp. Part
nector with FR-1300 bayonet plug connector. RF 0756.
signal connectors. AMPEX Part Number

169-172.

3. FR-1300 signal con- Coaxial RF subminiature| Automatic Metal Pro-
nectors on signal male bayonet connector, ducts Corp. Part
connector panels of rear mounting. AMPEX RF 0705-819B.
portable and rack-mount-| Part Number 147-141.
ed instruments.

103238
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2-8. ASSEMBLY OF THE RACK-MOUNTED FR-1300.

2-9. The rack-mounted FR-1300 may be supplied either as a complete instrument or
as a selected group of major items intended for assembly by the user. In this chapter,
instructions are given for assembly of a typical instrument. Cabling plans are given for
each of several configurations. Table 2-2 lists the various major items which are part of
vthe typical rack-mounted FR-1300 chosen as an example for assembly. This instrument
employs a 14 track direct record and reproduce system with electrically-switched electron-
ics, and includes a remote control. In the assembly example which follows, the assumption
is made that the FR-1300 has been received for assembly into the user's standard cabinet.
In such instances, the transport is shipped mounted to the frame adapter (figure 2-3), with
other parts of the rack-mount adapter kit installed, and the remote control harness in place.
See figure 2-3. The heads, record head cables and preamplifier are secured in place on
the transport. Two precision tape reels, one provided with tape, are shipped with the instru-
ment. Record and reproduce tray assemblies, figure 2-4, are shipped with electronics
modules in place (figure 2-4). Cables, remote control, and filler panels are packaged
separately. In assembling the instrument, the transport is mounted first, followed by elec-

tronics trays and filler panels. Cabling is installed last.
2-10. TRANSPORT INSTALLATION. See figure 2-5.

2-11. PREPARATION. Insure that the cabinet selected to house the FR-1300 is drilled
at correct intervals to receive the mounting screws of the transport frame adapter, electron-
ics trays, and the filler panels. If the holes are tapped, be certain that the screws thread
easily into the holes. Provide a sturdy table on which to rest the transport when the trans-
port is removed from shipping package. Installation of the transport requires the services

of two persons.
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TABLE 2-2. COMPOSITION OF TYPICAL RACK-MOUNT FR-1300
Ref. Req'd.| AMPEX Part
No. Part Description Qty. Number Remarks
TRANSPORT
1. Tape Transport 23875-10 1" 60 cps catalog
item
REMOTE CONTROL
2. Remote Control Unit and Cable 1 24110 Catalog item
3. Remote Control Harness for rack 1 24114 Catalog item
RECORD/REPRODUCE ELECTRON-
IcS
4. Head Group, 14 track. IRIG* Stand-
ard Record/Reproduce 1 120170-050 [ Catalog item
5. Preamplifier Box with cables 1 69631-30 Catalog item
6. Preamplifier module 7 69101-10 Catalog item
7. Record tray assembly 1 69570-2 (No power supply)
catalog item
8. Record electronics modules 14 69103-10 Direct record (elec-
trically-switched)
catalog item
9. Reproduce tray assembly 1 69571-4 (No power supply)
catalog item
10. Reproduce tray assembly 1 69571-5 (Power supply, fan)
catalog item
11. Reproduce electronics modules 14 69106-10 Direct Reproduce
(electrically-switch-
ed) catalog item **
12. Record head cable 1 69632-10 Catalog item
13. Power and control cable 1 69633-10 Catalog item

* Inter-Range Instrumentation Group

** Six-speed (electrically-switched) direct-reproduce electronics modules each occupy a
double space in card files.
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TABLE 2-2 (continued)

Ref. Req'd.| AMPEX Part
No. Part Description Qty. Number Remarks
14. Power and control tray intercon-
necting cable 1 69193-10 Catalog item
15. Power cable, 8 ft. 3 conductor 1 084-010 Included in accessory
kit 24090-10
HARDWARE
16. Rack-mount adapter kit includes 1 23825 Catalog item
Power panel 1 23858
Side panels 2 23857
Frame adapter 24080
Cover plate 1 23859 (Supplied in place of
remote control
switch and con-
nector)
Cable clamp 2 302046
Cable clamp 2 302043
17. Dust cover assembly 1 24085 Catalog item
18. Cabinet 1 103060-01 Catalog item
19. Filler panels (4 required) 2 103052-03 Catalog item
1 103052-05 Catalog item
1 103052-01 Catalog item

2-6
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2-12. INSTALLATION. Carry out the following steps to install the transport in
cabinet.
1. Remove packing from transport.
With assistant, grasp the frame adapter.
Lift the transport clear of packing and place it upright on table.

Assemble screws, washers and screwdriver on table.

A = W N

Move cabinet and transport together in the relationship for mounting.
(See figure 2-5.)

2}

Lock, or block rollers on cabinet if it is so provided.

7. With assistant reaching through cabinet, both grasp the frame adapter
and lift the transport into position.

8. With assistant steadying the transport, mount the transport in place
with four screws through the frame.

2-13. TRAY INSTALLATION.

2-14. The electronics trays slide into position on fixed brackets within the cabinet.
To install brackets, hold bracket in place from front of cabinet and insert mounting
screws. When all six brackets are installed, lift each tray into position and slide it

straight-in on brackets. Secure tray with captive screws at either end of tray.
2-15. FILLER-PANEL INSTALLATION.

2-16. The filler-panels are held in place with threaded studs extending from the back
of each panel. When a panel is in place, the studs pass through and are secured to individ-
ual clips which are fastened by screws to the cabinet. To install a filler-panel, first

attach the clips to the cabinet by means of screws. Then, press the panel into place, and

fasten it to the clips by turning nuts (with washers) down on the studs.
2-17. CABLE INSTALLATION. (See figures 2-6 through 2-9.)

2-18. Cables are installed from the rear of the cabinet in accordance with a connect-
ion plan which varies with different equipment configurations. The cabling instructions
given in the following paragraphs are specific for the 14 track direct record and reproduce

system having electrically-switched electronics shown in part C of figure 2-9. Cabling
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instructions are generally valid for other configurations when modified to meet requirements

of the applicable cabling plan.

2-19. POWER AND CONTROL CABLE INSTALLATION. The power and control cable,
and the connecting cable, both shown in A and B, figure 2-6, are installed in accordance
with the plan shown in figure 2-9C. To install these cables, carry out the following steps:
1. Straighten out cables, and identify the end connectors in accordance with
A and B, figure 2-6.

2. At the rear of the transport, insert connector P308 of the power and
control cable into J308. The location of J308 is shown in figure 2-10.

3. Dress the cable through plastic clamps A and B as shown in figure 2-10,
and close clamps snugly.

4. Connect end connector P4 to end connector J4-Tof the power and control
interconnecting cable.

5. Insert P4-2 of the interconnecting cable into connector J4 at the left side
of the record tray, as seen from the rear.

6. Connect P4 of the first interconnecting cable to J4-T of the second
interconnecting cable.

7. Insert P4-2 of the second interconnecting cable into J4 of the upper
reproduce tray.

8. Imsert P4 of the second interconnecting cable into J4 of the lower reproduce
tray.

2-20, POWER CORD INSTALLATION. The power cord shown in C, figure 2-6, is
inserted into the power connector marked J1 POWER on the rear of the transport power

panel. See figure 2-11,
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2-21. SIGNAL CABLE INSTALLATION. The instrument is shipped with the record
head connectors J401 and J402 installed on the transport and the attached cable packaged.
The preamplifier is likewise installed, with reproduce connectors J403 and J404 in place.
The preamplifier signal output cables, a part of the preamplifier housing assembly, are
packaged next to the preamplifier. These cables are identified in the cable connection
plan, figure 2-9C, and are depicted together with cables for other configurations in figure
2-7. Installation of signal cables is carried out from the rear of the cabinet, connections
are made in accordance with the plan shown in figure 2-9C. To install signal cables, carry
out the following steps:

1. Remove packaging from record head cable and preamplifier signal

output cables.
2. Straighten cables, and identify cable end connectors.

3. Dress record head cable and preamplifier output cables through
clamps C and D as shown in figure 2-10. Close clamps snugly.

4. At the record tray, insert record head connector marked RECORD
ODD NO. TRACKS, (PA in figure 2-9C) into connector J5 shown in
figures 2-9C and 2-8.

5. At the record tray, insert second record head connector marked
RECORD EVEN NO. TRACKS (PB in figure 2-9C) into connector J6
shown also in figure 2-8.

6. At the upper reproduce tray (figure 2-9C) insert preamplifier signal
output connector marked REPRODUCE TRACKS 1 THRU 7 (PA in
figure 2-9C) into tray connector J5 shown also in figure 2-8.

7. At the lower reproduce tray (figure 2-9C), insert preamplifier signal
output connector marked REPRODUCE TRACKS 8 THRU 14 (PB in
figure 2-9C) into tray connector J5 shown also in figure 2-8.

2-22. SIGNAL CONNECTIONS. See figure 2-8.

2-23. Signal connections to the rack-mounted FR-1300 may be made on the signal
connector panel at the rear of each tray, (figure 2-8) or directly to the individual cards at
the front of the instrument. Connectors on the front panel of each card and on the signal
connector panel at the rear of each tray are of the miniature coaxial type described in

Table 2-1. Four different connector arrangements exist at the signal connector panel.
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v
These arrangements, identified A, B, C, and D, in figure 2-9 are shown in figure 2-8.
Referring again to the instrument selected for description, (figure 2-9C), the record card
tray has a connector panel identified as B. The upper reproduce tray has a connector panel
identified as C, and the lower reproduce tray has a connector panel identified as D. In
making signal connections to the rack mounted FR-1300, the considerations given for the

portable instrument apply. Refer to paragraph 2-7.

2-24, REMOTE CONTROL INSTALLATION.

2-25. The remote control assembly permits operation of either the portable, or rack
-mounted FR-1300 in all modes, from a location removed from the instrument. The
assembly consists generally of a remote control unit, an interconnecting cable of 25 ft.
length, and a harness installed within the instrument. The remote control and interconnect-
ing cable are the same for use with either the portable or rack-mounted FR-1300. The
harness, however, differs physically between the portable and rack-mounted instrument.
Although instruments may be ordered with the harness installed, harness may be ordered
separately and installed by the user. Instructions are given in the following paragraphs for
installation of the harness in the portable and rack-mounted FR-1300, and for preparing

the remote control for use. Information is also given for those users who may wish to pre-

pare their own interconnecting cable.
2-26. HARNESS INSTALLATION IN PORTABLE AND RACK-MOUNTED FR-1300.

2-217. HARNESS INSTALLATION IN PORTABLE FR-1300. The harness supplied for
adapting the portable FR-1300 to remote control operation consists of a short cable with
connectors P306 and P307 on one end and a local-remote switch and connector at the other
end. All portable instruments are provided with holes on the power panel (figure 2-1) for
installation of the switch and connector. These holes are covered by a plate in instruments

not having the harness installed.

2-28. In instruments supplied without the harness, a dummy plug P307A is inserted in
J307, a connector located behind the front panel of the control chassis. See figure 5-1. To

install remote control harness in the portable instrument, carry out the following steps:
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103246

10.

11.

Remove the rear panels of the instrument in the following sequence:

a. At rear panel, remove 2 screws holding access plate, then
remove access plate.

b. Disconnect power supply connector P3.

c. Remove 4 remaining screws around edge of lower panel,
while supporting panel.

d. Release, and fold the upper panel over the lower panel.

e. Pull top of lower panel out far enough to grasp folded panels
by their edges.

f. Carefully remove panels with attached power supply.

Remove plate from power panel exposing holes of switch and connector.

Remove dummy plug P307A from J307 (figure 5-1) located on rear of
the control chassis front panel. Removal is accomplished by pulling
on plug.

Install remote connector J2 in hole on power panel. Use four 4-40
screws with lockwashers and nuts.

Install remote-local switch (S2) in hole on power panel using two 6-32
screws with lockwashers and nuts.

Lace remote harness to form a rigid cable which is routed clear of
fan. Using lacing cord.

Insert P306 into J306 located adjacent to J307 on rear of the control
chassis front panel.

Insert P307 into J307.
Replace rear panel.
Reconnect power connector P3 to J3.

Replace access plate.
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2-29, HARNESS INSTALLATION IN RACK-MOUNTED FR-1300. The installation of
remote control harness in the rack-mounted FR-1300 is similar in most respects to the
installation described for the portable instrument. Rack-mounted instruments are provided
with cut-outs on the power panel for the remote local switch and remote control connector.
In instruments not having remote control harness installed, these cut-outs are covered by
a metal shield. As in the portable instrument, a dummy plug, P307A is inserted in J307
(figure 5-1). To install remote control harness in the rack-mounted FR-1300, carry out

the following steps:

1. Remove shield from power panel, exposing cut-outs.

2. Remove dummy plug P307A from J307, a connector located behind the
front panel of the control chassis.

3. Install remote connector J2 in cut-out, using four 4-40 screws with
lockwashers and nuts.

4. Install local-remote switch (S2) in cut-out using two 6-32 screws
with lockwashers and nuts.

5. Insert P306 and J306 located adjacent to J307 on rear of the control
chassis front panel.

6. Insert P307 and J307.
7. Clamp cable to inside of power panel. Use nylon clamp and secure with
screw which also retains the power cable clamp.
2-30. PREPARATION FOR USE. The remote control is easily connected for use with
either the portable or rack-mounted FR-1300, preparation is the same for both instruments.
To prepare remote control for use, carry out following steps:
1. Insert interconnecting cable end connector P2 into remote control

receptacle on rear of remote control unit, rotate collar on connector
in a clockwise direction to seat connector. See figure 2-12.

2. Insert interconnecting cable end connector P602 into remote control
connector J2 on power panel. Rotate connector collar in a clockwise
direction to seat connectors.

3. Move local-remote switch to RMTE position.

2-31. MANUFACTURE OF INTERCONNECTING CABLE. A remote control intercon-

necting cable may be prepared by the user by following the wiring plan given in figure 2-12.
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The cable length is not critical, however, conductors used in the cable should be at least

number 22 AWG.
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(Sheet 1 of 7)
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CHAPTER 3

OPERATION

3-1. The FR-1300 recorder/reproducer may be operated in five different modes at
each of six selected tape speeds. In this chapter, the modes of operation are first
discussed, followed by instructions for selection of tape speeds, tape installation, and
operation of the instrument. The connection of electrical power and signal cables to the
instrument is described in the preceding chapter and should be completed before operating

the recorder/reproducer.

3-2. MODES OF OPERATION.

3-3. The recorder/reproducer is controlled locally from a power switch and five
back-lighted pushbuttons in the control cluster. In remote control operation, the instru-
ment is controlled from five buttons on the remote control unit which are identical in
function, appearance, and arrangement, to the buttons on the control cluster. No power
switch is provided on the remote control. Six different modes of operation may be selected
by manipulation of the control buttons. These modes, described in the following paragraphs

are: STOP; DRIVE; RECORD; REWIND; FORWARD; and SEARCH.
3-4. THE STOP MODE.

3-5. The stop mode is standby condition, indicated by illumination of the STOP
pushbutton. In this mode, power is supplied to the transport and to the record/reproduce
electronics, but there is no movement of tape. The tape lifters are extended holding the
tape off the heads, the capstan motor is operating at selected speed, the pinch roller is
disengaged, the brakes are applied and the holdback servo system is not activated. The
instrument automatically goes into the stop mode when the power switch is first turned
on or when the end-of-tape switch is activated. The stop mode may be selected while

operating in other modes by momentarily pressing the STOP button. The STOP button
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lamp extinguishes when other modes are selected.
3-6. THE DRIVE MODE.

3-7. The drive mode is a "playback” or reproducing condition, indicated by illumi-
nation of the DRIVE pushbutton. In this mode, signals previously recorded on the tape are
reproduced. The capstan motor is operating at selected speed, the pinch roller is engaged,
the tape lifters are retracted, the holdback servo system is activated, and tape passes at
selected speed over the heads from the supply reel. The take-up torque motor is energized
but the drive torque motor is not energized. The brakes are released in this mode and in
any other mode by momentarily pressing the DRIVE button. If the drive mode is selected
from either the fast forward or the rewind mode, a four second delay will be experienced

(while reels are braked) before the drive mode is effective.
3-8. THE RECORD MODE.

3-9. The record mode is a condition in which signals may be recorded on the tape by
the RECORD heads, then reproduced as the tape continues on its path over the reproduce
heads. The record mode is indicated by illumination of the RECORD button. In the record
mode, both the record and the reproduce electronics groups are enabled. The mechanical
status, however, remains the same as described for the drive mode. The record mode

is selected from the stop mode by momentarily pressing the RECORD button, after first
pressing the DRIVE button, or if the instrument is already operating in the drive mode,
then simply by pressing the RECORD button. In going from the rewind mode to the record
mode, the instrument must first be switched to the drive mode. The RECORD button is
not effective until the instrument is operating in the drive mode. Note that the RECORD
button requires application of a 5 lb. pressure to actuate its switch, as compared to a 1 1b.
pressure required on the other control buttons. This is a safety feature to prevent acci-

dental loss of taped signals by inadvertent recording on the tape.

3-10. THE FORWARD MODE.

3-11. The forward mode, one of two fast modes, is a condition in which tape is trans-

ferred at a high rate of travel from the supply reel to the take-up reel. This mode is
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indicated by illumination of the FWD button. In the forward mode, the tape lifters are
extended, holding the tape off the heads, the pinch roller is disengaged, and the holdback
servo system is not activated. The take-up torque motor is fully energized and rotates
counterclockwise, pulling tape at an average speed of 250 inches per second from the
supply reel. The supply torque motor is energized at low power to provide tension on the

tape. The forward mode is selected by momentarily pressing the FWD button.
3-12. THE REWIND MODE.

3-13. The rewind mode, the second fast mode, is a condition in which tape is trans-
ferred at a high rate of speed from the take-up reel to the supply reel. This mode is
indicated by illumination of the REW button. The mechanical status existing while in this
mode is the same as for the forward mode except that the supply torque motor is energized
at low power. The rewind mode is selected by momentarily pressing the REW button while

in any other mode.
3-14. THE SEARCH MODE.

3-15. The search mode is a reproduce condition in which the tape is brought into
contact with the heads while the tape is being transferred at high speed between reels in
the forward or rewind modes. The search mode is selected during the forward or rewind
mode by pressing, and holding down the FWD or REW button, then pressing and holding
down the DRIVE button. This action will defeat the tape lifters, allowing tape to come into
contact with the heads. When search operations are completed, the instrument may be
placed in the DRIVE MODE by first releasing the FWD or REW button, or allowed to

continue in the forward or rewind mode by first releasing the DRIVE button.

3-16. TAPE SPEED SELECTION. See figure 3-1.

3-17. Six different tape speeds may be selected by a simple screwdriver adjustment
made at the front of the FR-1300. This adjustment controls the speed at which the drive
servo system operates, and in the case of instruments having electrically-switched signal
electronics modules, the adjustment automatically adapts the modules for operation at each

speed. Single-speed electronics modules must in some instances be removed from the
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card files and be converted by hand each time a different tape speed is selected.
3-18. DRIVE SERVO SPEED SELECTION.

3-19. The drive servo system transports tape at the following speeds: 60; 30; 15;
7-1/2; 3-3/4;0r 1-7/8 inches per second. The speed is shown by the tape speed indicator
adjacent to the tape speed selector switch. (See figure 3-1.) To the left of each speed
marking is a color band of a color characteristic for the speed. Tape speed may be
changed by inserting a screwdriver into the slotted shaft-end of the tape speed selector
marked IPS, and turning the shaft in the direction which causes the desired tape speed
indication to appear in the window of the indicator. Speed changes may be made while tape
is moving, or stopped, or when the instrument is turned off. In instruments having six
speed, electrically-switched signal electronics modules, switching within certain modules,
is performed automatically as the drive servo speed selection is made, at times when

power is supplied to the instrument.
3-20. RECORD/REPRODUCE ELECTRONICS SPEED SELECTION.

3-21. Certain of the record and reproduce modules must be converted to match changes
in tape speeds. Such conversion is accomplished automatically in instruments having
electrically-switched signal electronics modules. In instruments having single-speed
signal electronics modules, equalizers must be changed in the direct-reproduce modules
each time a speed change is made. No changes are required in the direct record modules.
In FM systems, the reproduce filters must be changed, and a speed selection made manu-
ally by turning a switch on the side of the FM record modules. Before removing modules

from the instrument, turn off power at the power switch.

3-22, DIRECT SYSTEM USING SINGLE-SPEED ELECTRONICS. In the direct system,

equalizers must be changed in the reproduce modules to match each change in tape speed. The

equalizers are plugged into a receptacle in the top of the module, immediately back of the
front panel of the module. Markings on each equalizer indicate the tape speed for which it
is to be used. These markings are supplemented by a color-coded strip on the equalizer

which is characteristic for the speed, and which matches the color band visible in the tape
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speed indicator (figure 3-1) for each speed. Table 3-1 gives the identity of equalizers for
each speed. When the equalizer is in place, it may be identified by markings and color

visible through a slot near the top of the module front panel.

3-23. FM SYSTEM USING SINGLE SPEED ELECTRONICS. In the FM system filters
must be changed on the reproduce modules to match each change in tape speed, and on the

record modules, a speed switch must be turned to each new speed.

3-24. Filters on the FM reproduce modules are plugged into a receptacle in the top of
the module immediately back of the front panel in the same manner as are equalizers of the
direct system. Filters are marked with the speed for which they are to be used, and
color-coded for additional identification. The identity of the filters to be used for each

speed is given in table 3-1.

3-25. The FM record modules are converted to match tape speed changes by manipula-
tion of a speed switch located on the side of the module. The speed switch knob may be
turned in either direction by finger pressure to align the pointer on the knob with speed

indications marked on the metal housing.

TABLE 3-1. EQUALIZER AND FILTER IDENTIFICATION
Tape AMPEX Part Number
Speed Color Direct Reproduce FM Reproduce
(ips) Code Equalizer Filter
60 Blue 69117 - 10 46390 - 10
30 Green 69117 - 20 46390 - 20
15 Yellow 69117 - 30 46390 - 30
7 Orange 69117 - 40 46390 - 40
3-3/4 Red 69117 - 50 46390 - 50
1-7/8 Brown 69117 - 60 46390 - 60
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3-26. TAPE REEL LOADING AND TAPE THREADING.

3-21. TAPE REEL LOADING. See figures 3-2 and 3-3. In normal operation, a full
reel of tape is placed on the supply hub of the instrument, and an empty reel is placed on
the take-up hub. The tape reels are held in place on both the supply and the take-up hub by
identical hold-down knobs which are a part of the hub. Tape reel loading and tape threading
may be accomplished with the instrument in stop mode, or with the power off. To load a

tape reel on either hub, carry out the following steps:

1. Pick up reel with hands holding the outer rim, and align the cut-out
in the center of the reel with the hub on the instrument.

2. Turn the reel about its axis of rotation to align slots in the cut-out
with keys on the hold-down knob.

3. Slide the reel onto the hub.
4. Fold out both halves of handle on hold-down knob.
5. Grasp rim of reel with one hand to keep reel from turning.

6. Turn handle clockwise to lock reel onto hub. To remove reel, unlock
by turning the handle counterclockwise.
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Figure 3-2. PLACING REEL ON HUB
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Figure 3-3. LOCKING REEL TO HUB
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3-28. TAPE THREADING. See figures 3-4 through 3-6. With a full tape reel loaded
on the supply hub, and an empty reel on the take-up hub, carry out the following steps to
thread the instrument:

1. Lift tape threading lever to the point where it locks in place.
See figure 3-4.

2. Grasp end of tape leader and pull a length of tape from the supply
reel.

3. Route the portion of tape closest to the supply reel through the slot
formed by the junction of the control cover and the head cover.
See figure 3-5.

4. Route tape around heads and through slot formed by lower part of
head cover and the capstan cover. See figure 3-6.

5. Route the tape end into the empty take-up reel and wrap it in a
counterclockwise direction about the spool by turning the reel.

6. Turn take-up reel two turns in a counterclockwise direction to
tighten tape across heads and to ensure that the take-up reel has
a satisfactory purchase on the tape.
NOTE
Failure to tighten tape sufficiently on take-up reel during
threading may result in tape damage when instrument is

operated.

CAUTION
BEFORE THREADING OR ADJUSTING INSTRU-
MENTS HAVING A REMOTE CONTROL UNIT
INSTALLED, PLACE LOCAL-REMOTE SWITCH
IN LOCAL POSITION TO PREVENT ACCIDEN-
TAL OPERATION OF THE INSTRUMENT.
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Figure 3-4. LIFTING THE TAPE THREADING LEVER
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Figure 3-5. THE TAPE PATH
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Figure 3-6. THREADING TAPE
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3-29. OPERATING INSTRUCTIONS.

3-30. INSTRUCTIONS. Instructions for operating the FR-1300 are given in condensed
form in table 3-2. All actions are performed at the control cluster or at the remote control
unless otherwise noted. Actions listed in the table may be performed in any order or

combination without damage to the instrument. Item numbering in the table is for reference

only.

3-31. TAPE LOOP. When the instrument is operated at 60 or 30 ips, tape will momen-
tarily lift from the output tape guide when the drive mode is selected. Such a loop is normal,
and occurs when pinch roller engagement imparts an acceleration to the tape which is not
instantaeously matched by an increase in the speed of take-up reel rotation. In a properly
operating instrument, some slippage exists between the capstan and the tape at the moment
the pinch roller engages. This slippage controls the distance the tape leaves the output guide.
When the transport is operating normally, the tape will leave the output guide from one-eighth
inch to one-half inch. As oxide accumulates on the capstan, slippage decreases and larger
loops appear when the drive mode is selected. Other indications of such an oxide buildup

are increased flutter, and poor tape tracking. If the tape loop exceeds one-half inch, the
capstan and pinch roller should be cleaned, and pinch roller pressure adjusted if necessary.
A loop less than one-eighth inch indicates low pinch roller pressure. Refer to chapter 9 for

maintenance and adjustment procedures.

NOTE
Appearance of a tape loop of an inch in size

will not damage the tape.
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TABLE 3-2.

CONDENSED OPERATING INSTRUCTIONS

Item

Desired Function

Action

Remarks

10.

103281

To turn power on.

To turn power off.

To transfer control.

To transfer control

from remote control.

To reproduce signals
previously recorded
oil tape.

To record signals
on tape.

To transport tape from
supply to take-up reel.

To stop reel motion.

To transport tape from

take-up to supply reel.

To search for recorded

Depress lower half of
power switch.

Depress upper half of
power switch.

At power panel, move
local-remote switch
to RMTE.

At power panel, move
local-remote switch to
LCL.

Press DRIVE button.

Press DRIVE button,
then when DRIVE
button illuminates,
press RECORD button.

Press FWD button.

Press STOP button.

Press REW button.

Depress and hold

signals with tape moving either FWD or REW

at high speed,

l button, then press
DRIVE button.

Power on to transport and
record/reproduce electronics.
STOP button illuminates.

Power off to transport and
record/reproduce electronics.

Control may be exercised from
either the control cluster or
remote control unit.

Control exercised only from
control cluster.

Drive button illuminates, tape
passes over heads at selected
speed. If instrument was oper-
ating in a fast mode when selec-
tion was made, a four second
delay will be experienced.

RECORD button illuminates,
record function enabled.
Instrument must be operating
in DRIVE mode before RECORD
button is effective.

FWD button illuminates, tape
moves at 200-300 ips from
supply to take-up reel. Tape
held off heads.

STOP button illuminates, reels
braked.

REW button illuminates, tape
moves at 200-300 ips from take
-up to supply reel. Tape held
off head.

DRIVE button only illuminates.
Tape lifters are defeated and
tape moves at 200-300 ips
across heads.
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3-32. ADJUSTMENT OF DRIVE SERVO (See figure 3-1.) Correct operation of the
drive servo is indicated by the phase meter when its pointer is visible and steady. Should
the pointer oscillate slowly or rapidly, while the instrument is in operation, adjustment of
the servo is required. To adjust, insert a small screwdriver into the control marked
PHASE, located to the right of the meter, and turn the adjustment to produce a steady meter
indication. If the meter pointer cannot be brought into view, check that the servo reference

switch (S301) located under the capstan cover, is in the INTERNAL REFERENCE position.

NOTE
Phase meter indication will be erratic when changing

tape speeds.

3-33. TAPE DEGAUSSING. Tape degaussing, or erasure should be performed using
a bulk degausser such as the AMPEX Model SE-10 which is available in a table mounted
version, catalog number 22070-10 and in a rack-mounted version, 22070-02. To degauss

tape using this equipment, perform the following operations:

Transfer all tape onto one reel.

Remove reel from FR-1300 and secure tape end with masking tape.
Open door of degausser and load the reel onto the turntable.

On degausser power panel, turn POWER switch to ON.

[ B N

Close door. Amber colored POWER lamp should be visible
from front of degausser.

6. When green ERASED lamp (located above the POWER lamp)
comes on, tape has been degaussed.
7. Open door and remove tape.

8. Remove masking tape.

3-34. TAPE SPLICING. See figure 3-7. Tape splicing may be necessary in order to
provide a desired arrangement or continuity to recorded signals. A satisfactory splice

will cause little loss of recorded information adjacent to the splice and will not introduce
appreciable noise into the system during reproduction. Such a splice can be made easily

by hand. A few general precautions are:

320 103282



AMPEX

e Avoid excessive handling of tape at the point where it is to be
spliced. Oils from the skin, if introduced onto the tape will

prevent proper adhesion of the splicing tape.

. Use a splicing tape having an adhesive which will not flow.
AMPEX Splicing Tape (AMPEX Part Number 761-024) is

recommended.

. To avoid erasure of tape, demagnetize scissors before bringing
them into contact with tape. Use either a hand-held degausser

or an open-type bulk degausser to demagnetize scissors.
3-35. To splice magnetic tape by hand, perform the following operations:

1. Overlap the tape ends a short distance, taking care to align the
edges.

2. Hold the tape in alignment, then with demagnetized scissors, cut
diagonally across the tape in a straight line.

3. With the uncoated side of the tape turned up, butt the tape ends
together and align the edges of the tape.

4. Apply a strip of splicing tape across the diagonal cut while holding
the tape ends in alignment.

5. Burnish the splicing tape from the center outward to remove air
bubbles and to improve adhesion.

6. With scissors, trim excess splicing tape from the sides of the
splice. Be careful <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>