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WARNING
DANGEROUS VOLTAGES

When power to the playback unit is turned on and the front panel is removed from its case, 115 vac
is present at the circuit breaker and power switch terminals.

CAUTION

To avoid damage to transistors and integrated circuits, make sure that all power to the units is dis
connected before removing or replacing any component. Check the source voltage and polarity before
making connections to the equipment. Use only the R X 1 or R X 10 scale when measuring resistance
TRANSISTORS AND INTEGRATED CIRCUITS MAY BE PERMANENTLY DAMAGED BY IM-
PROPER VOLTAGE OR POLARITY.
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CHAPTER 1

INTRODUCTION

[-1. Scope

a. This manual contains direct and general
support and depot maintenance instructions for
Sound Recorder Set AN/ASH-23 and Sound Re-
producer Set AN/ASH-24. Included are general
and detailed analysis of the equipment, and in-
structions appropriate to direct support, general
support, and depot maintenance for trouble-
shooting, testing and repairing equipment, re-
placing parts and components, repairing specific
parts. Also included is a list of tools, test equip-
ment, and materials required for direct support,
general  support, and depot maintenance.
Throughout this manual, Sound Recorder Set
AN/ASH-23 is referred to as the CIPR and
Sound Reproducer Set AN/ASH-24 is referred
to asthe playback unit.

b. The operational instructions for the CIPR
and playback unit are included in TM 11-5835-
239-12.

1-2. Indexes of Publications

a. DA Pam 310-4. Refer to the latest issue of
DA Pam 310-4 to determine whether there are
new editions, changes, or additional publications
pertaining to the equipment.

b. DA Pam 310-7. Refer to the latest issue of
DA Pam 310-7 to determine whether there are
any modification work order (MWOQ'’s) pertain-
ing to the equipment.

NOTE
Applicable forms and records are cov-
ered in TM 11-5835-239-35.

1-3. Reporting of Equipment Publication
I mprovements

The reporting of errors, omissions, and recom-
mendations for improving this publication by the
individual user is encouraged. Reports should be
submitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded direct to
Commanding General, US Army Electronics
Command, ATTN: AMSEL-ME-NMP-EM, Fort
Monmouth, N. J., 07703.

[-4. Use of Term Hertz

The National Bureau of Standards has officially
adopted the term Hertz (Hz) to replace cycles
per second (cps). This technical manual uses the
term Hertz instead of cycles per second to express
the unit of frequency. The following chart pro-
vides common equivalents.

Unit (]
quar ity term
Frequency Cycles per second
10-* cycle per second Millicycle per second
10* cycles per second Kilocycles per second
10* cycles per second Megacycles per second
10” cycles per second Gigacycles per second

-

old New Neu
abbrev Term abbrer
cps Hertz Hz
mc Miliihertz mHz
Ke Kilohertz kHz
Me Megahertz MHz
Ge Gigahertz GHz

1-1
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CHAPTER 2

FUNCTIONING OF EQUIPMENT

Section |. GENERAL

2-1. Scope

This chapter contains general and detailed de-
scriptions of the AN/ASH-23 Sound Recorder
Set (CIPR) and the AN/ASH-24 Sound Repro-
ducer Set (playback unit). Section Il contains de-
scription of the CIPR and section |11 contains de-
scription of the playback unit

2-2. Purpose

The purpose of this chapter is to provide oper-
ational theory of the various circuits in the
CIPR and the palyback unit. Familiarity with the
equipment and its functions are valuable tools
when troubleshooting the equipment.

Section Il. CIPR DISCUSSION

2-3. General CIPR Discussion
[fig. 21 and

a. The CIPR provides a means of recording
audio and timing signals. The CIPR accepts up
to three externally applied audio signals and re-
cords them on three channels of magnetic tape.
The three audio signals are pilot microphone or
pilot alternate, voice warning system (VWS), and
gspare. The pilot microphone or pilot alternate
audio signals, VWS message signals, and spare
audio signals have individual recording channels.
The fourth recording channel is used to record
timing signals that are generated internally by
the CIPR controller.

b. The external pilot, VWS, and spare record
commands are applied to the CIPR motor drive
and control circuits to achieve tape motion. The
timing record command is generated internally by
the CIPR. The VWS record command can be
over-ridden by the application of an external
VWS inhibit command. The VWS inhibit com-
mand is used to prevent unnecessary tape con-
sumption during self-test of the VWS unit.

¢. When the audio and its associated command
signals are available at the CIPR, the command
signal enablesthe motor drive circuit to drive the
tape continuously at two-inch per second in the
forward direction and record the amplified audio
signal. The audio signal is recorded on the as-
signed “A” track of the magnetic tape. When
the end of the “A” track tape is sensed by the

tape sensors, a ground signal is supplied to the
direction control circuit. This signal enables the
direction control circuit to provide a direction
control signal to the motor drive and control cir-
cuit and reverse the direction of the tape drive
motor. Thus, enabling the audio signal to be re-
corded on the assigned “B” track of the magnetic
tape.

d. The time generation circuit generates the
timing signal which occurs at one-minuteinterval
to be recorded on the magnetic tape. The timing
signal generated by the time generation circuit

is supplied to the wave shaping and delay, and
motor drive and control circuits. The wave shap-
ing and delay circuit processes the 100-millisec-
ond sguare wave signal from the time generation
circuit to provide a 30-millisecond time pulse for
recording on the magnetic tape. The 100-milli-
second sguare wave signal supplied to the motor
drive and control circuit is processed to provide
a motor drive signal. During absence of audio
signals, the motor drive circuit drives the tape
one-third of an inch each per minute to record
only the timing signal.[Eigure 2-2]illustrates the
recording heads signal assignment and configu-
ration. The CIPR recording device is contained
in a detachable CIPR magazine which is elec-
trically and mechanically mated to the CIPR con-
troller.

2-1
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Figure 2-1. CIPR block diagram
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8! HEADS AND RECORDED ON THE ASSOCIATED

'B' TRACKS,

Figure 2-2. Tape track configuration.

2-4. Detailed Functional Discussion

a. General. The CIPR circuits and controls can
be divided into five different functional cate-
gories. The five categories are-- (1) audio sig-
nals, (2) timing signal, (3) motor on-off con-
trol, (4) direction control and signal switching,
and (5) power distribution. Detailed functional
discussion of the circuits are provided in subse-
guent paragraphs and are referenced to the
functional block diagram illustrated in figure

[ 7-3.]

b. Audio Signals. Four external audio signals
are applied to the A1A2 record amplifier circuit
card assembly. The pilot microphone or pilot
microphone alternate is coupled through input
transformer A1A2T1 to preamplifier A1A2AR1.
The amplified output from A1A2AR1 is then
summed with the CIPR generated 27-kHz signal
at ATA2ARZ. The summed output from A1A2-
ARZ is coupled through transformer A1A2T4 to
one of two A/B select relay A1A2K2. The relay
is shown in the “A” position. The summed signal
is applied through the relay to magazine record
head Al and recorded on an associated mag-

netic tape track. The VWS and spare audio sig-
nals are simularly recorded on tape tracks
through heads A2 and A3. No preamplifiers are
used in the VWS and spare signal circuits.

c. Timing Signal. The 1600-hertz oscillator lo-
cated on the A1A4 static power inverter circuit
card assembly (400-hertz inverter board) supplies
a square wave signal to the 400-hertz generator.
The generator contains two flip-flops that
changes the 1600-hertz square wave signal into
400-hertz square wave signal. The 400-hertz
square wave signal is applied to a counter located
on the A1A3 timer controller circuit card assem-
bly. The counter contains flip-flops which divides
the 400-hertz signal to provide a one pulse per
minute output. These pulses are re-shaped and
delayed by an R-C network in the A1A2 record
amplifier circuit card assembly. The delayed
pulses constitute the CIPR timing signal and are
supplied to record heads A4 and B4. With the
A/B select relays as shown, only the return lines
for the A heads are grounded and only the tim-
ing signal supplied to head A4 will be recorded.

d. Motor On-Off Control. The pilot, VWS,
and spare record commands are supplied to the

2-3
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400-hertz inverter board. Each command is a 28-
volt dc signal and oper ates the motor enable con-
trol circuit. When operated, the control circuit
supplies a (ground) enable signal to two motor
drive circuits. During presence of the enable sig-
nal, the drive circuits provide two phases of 400-
hertz signals to operate the motor. The motor
operates and mechanically drives the tape reels.
The tape moves at 2 inches per second and the
signals applied to the tape heads are recorded.
The timing record command is self-generated by
the CIPR controller and applied to the motor en-
able control circuit. The timing command is a
100-millisecond pulse that occurs once per min-
ute. When the timing command is the only com-
mand applied to the enable circuit, the circuit
operates only for the duration of the pulse. Dur-
ing this time, the drive circuits are enabled and
provide power to the motor. The brief applica-
tion of power to the motor results in a pulsing
action that moves the tape one-third of an inch.
This is sufficient for recording the timing signal
pulse that occurs during this movement. The
VWS inhibit command is applied to the VWS
inhibit switch. When the VWS inhibit command
is present, the inhibit switch prevents the VWS
record command from operating the motor en-
able circuit.

e. Direction Control and Signal Switching.
The direction control and signal switching action
can best be explained by describing a typical
CIPR cycle of operation. A recording cycle begins
with the tape loaded on the top reel. In this po-
sition, a metallic strip on the tape shorts two
contacts of a sensing switch. This produces tape
sensor No. 1-A (TS1-A) ground signal which
is applied to the A/B select relays. When the air-
craft power is supplied to the CIPR, the TS1-A
signal operate the select relays in the A position.
With the relays in the A position, the direction
control (HA) ground signal is not applied to the
logic switcb on the 400-hertz inverter board.
Without the HA signal, the logic switch supplies
400-hertz, phase-two (PH 2) signal to one of the
motor drive circuit while phase-one (PH 1) sig-
nal is supplied to the other motor drive circuit.
With the TS1-A signal also supplied to the
motor drive circuits, the motor circuit is enabled
and supply the 400-hertz phase-one and phase-
two signals to the motor. The phase-one and
phase-two signals operate the motor in adirection
that drive the top red in the forward (counter-
clockwise) direction. When the metallic strip on
the tape leaves the sensing switch, TS1-A signal
! T seooctatany Dooang the
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operation just described, the TS1-A signal also
energizes a relay in the power failure detection
circuit to produce a failure signal. This signal is
supplied to an external monitor to signify the
presence of the nonreproducing metallic strip.
The tape will continue to move in the forward
direction if only the timing signal is present.
The timing record command pulses the tape to
move one-third of an inch per minute to record
timing pulses. Also, the tape will continue to
move in the forward direction if in addition to the
timing signal, an audio signal and associated rec-
ord command is present. Under this condition,
the tape moves at a continuous rate of two inch
per second to record the audio and timing sig-
nals. When the tape reaches its end, a tape
sensor No. 2-B (TSB-B) ground signal is gener-
ated through a metallic strip on the tape in an
action similar to the generation of the TS1-A sig-
nal. The TS2-B signal operates the A/B relays
in the B position. This switches the signal lines
to the B recording heads and provide a HA
ground signal to the logic switch. The logic
switch switches the 400-hertz power signal ap-
plied to one of the motor drive circuit from
phase-two to phase-two (180 phase change).
With phase-one and phase-two applied to the
motor, the top reel moves in the clockwise direc-
tion and the tape moves in the reverse direction.
Recording continues on the B heads until the
tape reaches the initial load condition. When the
tape reaches the loaded condition, one complete
record cycle has been completed. Should tape
breakage occur, the physical thickness of the tape
will no longer separate the contacts of the TS1-A
sensing switch, causing a TS1-A signal to be
generated and supplied to the failure detection
circuit.

f. Power Distribution. The 28 vdc aircraft
power is filtered in the A1A5A1 filter subassem-
bly and supplied to the A1A1 regulator circuit
card assembly and the 400-hertz inverter board.
Theregulator circuit card assembly provides pos-
itive 20-volt, positive lo-volt, and positive 5-volt
regulated dc voltages required for operation of
the CIPR. The 28 vdc supplied to the 400-hertz
inverter board is applied to the power failure de-
tection circuit and is used to power the failure
signal. The detection circuit produces a failure
signal upon receiving the TS1-A signal previous
ly discussed, or upon detection of an overload
canditian 1 ecther of the motor drive circuits



2-5. Detailed CIPR Assembly Discussion

a. Record Amplifier Circuit Card Assembly
[fig. 7-5). The A1A2 record amplifier circuit
card assembly consists of four signal conditioning
circuits with relay controlled output switching=

(1) Pilot mic/altn conditioning. The pilot
microphone or microphone alternate signals are
applied to input impedance matching resistor
A1A2R10 and transformer A1A2T1. The maxi-
mum level of the pilot microphone signal is 1.75
millivolts rms. This signal is reflected across
transformer A1A2T1 to preamplifier A1A2AR1
input resistors A1A2R8 and A1A2R11. The Al-
A2AR1 preamplifier is a differential amplifier
connected in an inverting configuration with a
gain equal to theratio of resistors A1A2R13 and
A1A2R11. The A1A2AR1 preamplifier is oper-
ated at a positive 10-volt bias level supplied
through resistor A1A2R9 and A1A2R49. Capaci-
tors A1A2C5 and A1A2C6 and resistor A1A2R-
12 are external components required to operate
the amplifier units. The output from the A1A2-
AR1 preamplifier is coupled through capacitor
A1A2C14 to amplifier A1A2AR2. The A1A2A-
AR2 amplifier is connected in an inverting con-
figuration. The gain is determined by the ratio
of resistors A1A2R19 and A1A2R14. A 27kHz
bias signal is also applied to the input of A1A2-
ARZ2 through resistor A1A2R18 and is summed
with the audio signal. The summed output from
the ALA2AR2 amplifier is coupled through step-
up transformer A1A2T4 to contact 5 of A/B se-
lect relay A1A2K2. Resistors A1A2R24, A1A2-
R17, A1A2R15, and A1A2R48 are dc biasing re-
sistors. When the summed output is applied to
the record head, only the low audio frequency
will be recorded. The 27 kHz signal reduces the
effect of the magnetic biasing tendencies of the
record heads. The pilot alternate signal is sup-
plied to the same conditioning circuits as the
pilot microphone. The pilot alternate signal has
a maximum level of 0.53 volt rms and is attenu-
ated to 1.75 millivolts rms by the voltage divider
resistors A1A2R10 and A1A2R44. Resistor A1A-
2R45 is the input matching resistor.

(2) VWS audio conditioning. The VWS
audio signals have a maximum level of 0.53 volt
rms and is applied to input matching resistor
A1A2R21 and transformer A1A2T2. The signal
is coupled through transformer A1A2T2 to the
input resistors of amplifier ALA2AR3. The am-
plifier configuration and operation is similar to
that of amplifier A1IA2AR2. The summed output
from the A1A2AR3 amplifier is stepped up

TM 11-5835-239-35

through transformer A1A2T5 and applied to con-
tact 8 of A/B select relay A1A2K?2.

(3) Spare audio conditioning. The spare
audio conditioning circuit functions similar to
that of the VWS audio conditioning circuit except
the spare audio signal is amplified through am-
plifier A1A2AR4 and its output is supplied to
contact 5 of A/B select relay A1A2K1.

(4) 27 kHz bhias oscillator circuit. The 27
kHz oscillations are generated in the tank circuit
consisting of A1A2L1, A1A2C1, A1A2C2 and
A1A2C3. Thetank circuit isdriven by transistor
A1A20Q2 which is connected in a common base
configuration. In this configuration, A1A2Q2
output is in phase with the generated oscilla-
tions applied to its input. The in-phase output
from the emitter is capacitive coupled through
capacitors A1A2C2 and A1A2C3 to the tank cir-
cuit to sustain the oscillation. The oscillator out-
put is coupled through capacitor A1A2C4 to
audio amplifiers A1A2AR2, A1A2ARS, and Al-
A2AR4. During test of the CIPR, it is desirable
to inhibit the oscillator. This is accomplished by
applying the bias inhibit signal (positive 28
volts) to the base of transistor A1A2Q1. Tran-
sistor A1A2Q1 operates and grounds the tank
circuit to stop the oscillation.

(5) Time signal conditioning. The 100-
millisecond time pulse is applied to the waveshap-
ing and delay circuit [fig. 2-3). The waveshaping
and delay circuit consists of capacitor A1A2C13
and resistor A1A2R42. The waveshaping and de-
lay circuit generates a pulse of short duration
(30 microseconds) for each transition of the input
pulse. Diodes A1A2CR1 and A1A2CR2 allow
only the positive pulse to be applied to the out-
put connector. During CIPR operation when the
timing signal isthe only signal present, the motor
operates and the tape moves during the 100
millisecond interval of the input pulse. The 30
microsecond timing pulse is recorded at the end
of the 100 millisecond period.

(6) A/B sdlect relays. Relays A1A2K1 and
A1A2K2 are connected in parallel and operate
together. The relays are magnetic latch type re-
lays with each relay having two energizing coil.
Should coil 1-2 be energized, the relays will be
in the A position as shown in[figure 7-5] The
signals applied to the contacts will be routed to
the A record heads. When coil 3-4 is energized,
the relays will switch to the B position and the
signals will be applied to the B heads. If neither
coil is energized, the relays will remain latched
in the last position in which the relays were op-
erated in. When the relays are in the B position,

2-5
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a ground HA signal is provided to energize the
logic switching circuit in the 400-hertz inverter
board. Therelays are energized in the A position
when the TS1-A ground signal is applied directly
to one side of the A coails. The relays are ener-
gized in the B position when the TS2-B ground
signal is applied through transistor A1A2Q3 to
one side of the B coils. Transistor A1A2Q3
acts as a TS1-A priority switch. If both TS1-A
and TS2-B are present at the same time, only
TS1-A will be applied to the relay coails. This
is accomplished as the TS1-A ground signal re-
duces the bias at transistor A1A2Q3 and prevents
transistor A1A2Q3 from conducting.

b. Static Power Inverter Circuit Card Assem-
bly [fig._7-6). The A1A4 static power inverter
circuit card assembly (400-hertz inverter board)
provides 400-hertz signal, motor power on-off
control, and circuits for changing direction in
which the CIPR motor rotates. Also, a failure
detection circuit is provided to inform the oper-
ator when a tape breakage occurs or excessive
current is drawn by the motor drive circuit.

(1) Motor enable control circuit. The motor
enable control circuit consists of transistor A1A-
4Q3 and associated resistors and diodes. When
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either pilot, VWS, or spare 28 vdc record com-
mand is applied to the CIPR, transistor A1A4Q3
will conduct and its collector voltage will de-
crease to ground potential. This ground signal is
applied to diodes A1A4CRI6 and A1A4CR26 in
the phase-one (PH-1) motor drive circuit and to
diodes A1A4CR17 and A1A4CR27 in the phase-
two (PH-2) motor drive circuit. This enables the
motor drive circuits and allows them to drive
the motor. The resistors and diodes provide bias
for the transistor and isolate the record com-
mands from each other.

(2) VWS on-off switch. The VWS on-off
switch circuit consists of transistor A1A4Q1
(SCR) and associated resistors and diodes. When
positive 28 vdc inhibit signal is applied to transis-
tor A1A4Q1, the transistor will conduct and pro-
vide a low resistance path to ground for the VWS
record command signal. This preventstherecord
command from operating the motor enable con-
trol circuit. If the inhibit signal and the VWS
record command signal are removed, transistor
A1A4Q1 will recover and the VWS record com-
mand will again be able to operate the motor

enable circuit.



(3) 1600-Hertz oscillator. The 1600-hertz
oscillator contains unijunction transistors A1A4-
Q4 and A1A4Q8. Uni-junction transistor AiA4-
Q4 is switched on and off to produce a 1600-
hertz square wave signal. Transistor A1A4Q8 is
used as an output emitter follower. Capacitors
A1A4C4 and A1A4C5 charges through resistors
A1A4R16, A1A4R17, and A1A4R18 to enable
transistor A1A4Q4. Transistor A1A4Q4 will re-
main on until capacitors A1A4C4 and A1A4C5
are discharged through resistor A1A4R19. The
1600-hertz output from the emitter follower is
used as clock pulses to drive the 400-hertz gen-
erator.

(4) 400-Hertz generator. The 400-hertz gen-
erator circuit consists of flip-flops A1A4FF1-A
and Al1lA4FF1-B. Flip-flops A1A4FF1-A and
A1A4FF1-B are interconnected to divide the
1600-hertz clock pulses by 4 to produce a 400-
hertz square wave signal. The operation of the
circuit is illustrated in[figure 2-4] Each flip-flop
has its set (Q) output wired to its reset (R) in-
put and its reset (Q) output wired to its set (S)
input. The logic voltage is positive 4 vdc or open
for a logic 1 condition and 0 vdc for a logic O
condition. Each flip-flop will flip to a set condi-
tion (Q = 1) when the clock pulse is received with
the reset input at 0 vdc. The flip-flop will reset
(Q = 1) when either a clock pulse is received
with the set input at O vdc or if a direct reset
(Rd) 5 vdc pulse is applied. With the Q outputs
of flip-flops A1A4FF1-A and AlA4FF1-B at
zero, the set and reset inputswill beOand 1 re-
spectively. In this configuration, only flip-flop
AIA4FFI-A is setup to flip on the 1600-hertz
clock pulse. The first clock pulse will flip AlA4-
FFI-A. This reverses the setup of flip-flop A1A-
4FFI-B and it flips on the second clock pulse.
Flip-flop A1A4FFI-A will flip back to its orig-
inal condition (Q = 0) on the third clock pulse
and flip-flop A1A4FF1-B will flip back to its
original condition (Q = 0) on the fourth clock
pulse. This cycle is continuously repeated to ob-
tain the waveforms illustrated in[figure 2-41 It
should be noticed that the Q outputs from flip-
flops AIA4AFF1-A and A1A4FF1-B are quarter
cycle (90°) out of phase with each other. The
Q outputs are 180° out of phasein reference to
the Q outputs. Three of the outputs are used to
drive the motor circuits. These outputs are identi-
fied as phase-one (PH-1), phase-two (PH-2),
and phasetwo (PH-2). The output (Q) from
flip-flop A1A4FF1-B, pin 9 provided the phase-
one signal. The output (Q) from flip-flop A1A-
4FFI-A, pin 12 provide the phase-two signal.
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The output (Q) from flip-flop A1A4FF1-A, pin
13 provides the phase-two signal.

(5) Logic switch and inverter. NAND gates
A1A4GQ1-A, B, and C comprise the logic switch
and NAND gate A1A4GQ1-D is used as an in-
verter (fig. 24). Each NAND gate output will
be 0 vdc when all inputs are open or at positive
4 vdc. The 400-hertz phase-one (PH-1) signal is
inverted by A1A4GQ1-D to provide a 400-hertz
PH-1 signal for the PH-1 motor drive circuit.
When the HA ground signal is not present
(open), A1A4GQ-1A is permitted to conduct
and the 400-hertz PH-2 signal isinverted and ap-
plied to the PH-2 motor drive circuit If the HA
ground signal is present, it isinverted and allows
A1A4GQ1-B to conduct. NAND gate A1A4GQ-
1-B inverts the 400-hertz PH-2 signal to provide
a 400-hertz PH-2 signal for the motor drive cir-
cuit. When PH-1 and PH-2 signals are applied
to the motor, the motor will drive the tape in the
forward direction. When PH-1 and PH-2 signals
are applied to the motor, the motor will drive the
tape in the backward direction. In addition to sup-
plying the motor drive circuits, the generator also
provides a 400-hertz signal to drive a counter lo-
cated on the A1A3 timer controller circuit card
assembly

(6) Motor drive circuit. The two motor
drive circuits are similar in operation
The phase-one motor drive circuit consists of
transistors A1A4Q9, Q11, Q12, Q15, Q16, and
Q19. The phase-two motor drive circuit consists
of transistors A1A4Q10, Q13, Q14, Q17, Q18,
and Q20. The 400-hertz phase-one and 400-hertz
phase-two or phase-two input signals are applied
through A1A4CR14 and A1A4CR15 to the motor
drive circuits. Each motor drive circuit provides
100 milliampere driving current to the motor
coils. A ground enable signal must be applied at
A1A4CR16 and A1A4CR26 for the phase-one
motor drive circuit to operate and a ground en-
able signal must be applied at A1A4CR17 and
A1A4ACR26 for the phase-two motor drive circuit
to operate The ground enable signal is provided
by the motor enable circuit or TS1-A signal If
this ground signal is not present, the drive cir-
cuits will saturate and be functionally inoper-
ative. The motor drive outputs are applied
through isolating resistors for monitoring during
test.

(7) Power failure detection circuit The
power failure detection circuit provides a 28 vdc
failure signal to the pilot’s control panel when
the motor drive circuits draw excessive current
and protectsthe motor amplifier by removing the
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power. The power is re-applied when the exces
sive load condition is removed. For normal power
on operation, relay A1A4K2 is energized by the
control circuit [fig.2-5). The positive 20 vdc
power is applied through the detector circuit and
A1A4K?2 relay contacts to the motor drive cir-
cuits. Should the drive circuits become over-
loaded, the detection cir cuit sensestheincreasein
current flow and provides a 20 vdc signal to
motor drive power control circuit. The 20 vdc
from the overload detection circuit causes relay
A1A4K2 to deenergize. This removes the load
from the motor circuits and sends a positive 28
vdc failure signal When the load is removed, the
detection circuit no longer senses the overload
condition and removes the 20 vdc signal from the
motor drive power control circuit. The motor
drive power control circuit will then allow relay
A1A4K?2 to energize again and enable power to
be supplied to the motor drive circuits. If the
overload condition still exists, the cycle of opera-
tion just described will be repeated. A failure
signal will also be provided when the tape is in
the loaded position. This loaded position is
sensed by the metallic strip at the beginning of
the tape. The metallic strip at the beginning of
the tape will produce a TS1-A ground signal.
This ground signal enables relay A1A4K1 to
energize and provides 28 vdc to the pilot’s con-
trol panel to indicate a failure signal. Transistor
A1A4Q2 comprise the detection circuit and tran-
sistors A1A4Q5, A1A40Q6, and A1A4Q7 com-
prise the motor drive control circuit [(fig._2-5).
Normally, transistor A1A4Q2 is off, permitting
the base of transistor A1A4Q5 to be grounded
through resistor A1A4R15. This ground allows
transistors A1A4Q5 and A1A4Q6 to be forward
biased (turned on). With transistor A1A4Q6 en-
abled, the ground at its collector is supplied to
the base of transistor A1A4Q7. This forward
biases transistor A1A4Q7 and keeps A1A4Q7
enabled. With transistor A1A4Q7 enabled, posi-
tive 20 vdc at the emitter will have a path
through the collector to energize relay A1A4K2
and provide positive 20 vdc through the ener-
gized relay to the motor drive circuits. When an
overload condition occurs, the voltage at the base
of transistor A1A4Q2 will enable transistor Al-
A4Q2. The enabled A1A4Q2 transistor supplies
positive 20 vdc to the base of transistor AIAQQ5.
The positive 20 vdc at the base of transistor A1A-
4Q5 disables the transistor. The disabled A1A4Q5

also disables transistors A1A4Q6 and A1A4Q7.
With transistor A1A4Q7 disabled, positive 20
vdc is removed from relay A1A4K2 and de-
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energizes the relay. The deenergized A1A4K2
relay removes positive 20 vdc from the motor
drive circuits. With the load removed, the voltage
at the base of transistor A1A4Q2 increases and
enables transistor A1A4Q2. This re-establishes
the circuit’s initial condition and power will
again be applied to the motor drive circuits.

c. Timer Controller Circuit Card Assembly
(fig_7=7). The A1A3 timer controller circuit
card assembly provides the CIPR with a one-pulse
per minute timing signal for recording. In addi-
tion, a similar pulse is provided to operate the
CIPR motor. Thetimer controller circuit card as-
sembly contains 16 flip-flops (contained in 8 flip-
flop modules) and 4 NAND gates (contained in
2 NAND gate modules) which divides the input
400-hertz signal by 24,000 to produce a 1 pulse
per minute timing signal. The logic voltage is
positive 4 vdc or open for a logic 1 condition
and 0 vdc for a logic 0 condition. Each flip-flop
will flip to a set condition (Q = 1) when the
clock pulse is received and the set input isat 0
vdc. The flip-flop will flip to the reset condition
(Q = 1) when either a clock pulse is received
when the reset input is a 0 vdc or when a direct
(Rd) positive 5 vdc is applied. Each NAND
gate output will be 0 vdc when all inputs are
open or at the 4 vdc level and will provide a 4
vdc output when all inputs are not open or at the
4 vdc level. The 400-hertz input signal is pro-
vided by the generator circuit contained in the
400-hertz inverter board. The 400-hertz input is
applied to flip-flop A1A4FF1-A. The flip-flops,
except for A1A3FF6-A, form a counter. The last
flip-flop in the counter, A1A3FF8-B, will set
Q = 1) on the count of 15,808 and provide a
positive 4 vdc input to one input of NAND
gate A1A3GB1-A. A positive 4 vdc input will
be provided to the other input of NAND gate
A1A3GB1-A when the count reaches 24,000.
At the count of 24,000, the output from NAND
gate A1A3GB1-A goes negative and cause out-
put flip-flop A1A3FF6-A to terminate the out-
put pulse. This output pulse width is equal to
40 times the single cycle period of the 400-hertz

signal, thus, generating a 100 millisecond pulse
This 100 millisecond pulse occurs once every
minute. The set output (Q) from flip-flop
A1A3FF6-A is inverted through NAND gate
A1A3GB1-B to provide the timing pulse illus-
trated in[figure 7-7] The reset output (Q) from
flip-flop A1A3FF6-A is inverted through
NAND gate A1A3GB2-A to provide the motor
pulsaimm. e +
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Figure 2-5. Power failure detection circuit simplified schematic diagram.

is also used during test. The motor and test out-
puts are inverted from the timing pulse.

d. Filter Assembly (fig. 7-4). The A1A5A1
filter assembly contains a double LC filter that
provides a low impedance path to ground for
high frequency noise. This reduces the radiated
and conducted noise in the aircraft power line
that is generated by the CIPR unit. Blocking
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diode A1A5A1CR5 prevents damage to the
CIPR components if the input power polarity is
inadvertantly reversed. Filters A1A5A1FL1
through A1ASA1FLS5 are inductors that connect
the motor phase signals with the test equipment.
The inductors acts as filters to prevent high fre-
quency radiation.



e. Regulator Circuit Card Assembly [(fig. 7-8).
The A1A1 regulator circuit card assembly pro-
vides the CIPR with all required operating volt-
ages and regulates them within the system toler-
ance. The regulator circuits is energized when
aircraft 28 vdc power isapplied to the CIPR. The
28 vdc power applied to the CIPR isfirst filtered
through A1AS5A1 filter assembly then applied
to the regulator circuits. The regulator circuit
card assembly contains three regulator circuitsto
provide regulated positive 20-volt, positive 10-
volt, and positive 5-volt outputs. The positive 20
volts is routed in the CIPR as power voltage for
the 400-hertz inverter board’s motor drive ampli-
fiers, 1600-hertz oscillator, switching cir cuits, and
the record amplifier circuit card assembly’saudio
amplifiers and 27 kHz bias oscillator. The posi-
tive 10 volts is used to bias the audio amplifiers
in the record amplifier circuit card assembly. The
positive 5 volts is used by the logic flip-flops
and gates in the timer controller circuit card as-
sembly and the 400-hertz inverter board.

(1) Positive 20-volt circuit (fig._7-8) The
positive 20-volt regulator circuit containstransis-
tors A1A1Q1 through A1A1Q4. When the posi-
tive 20 volt output decreases, the voltage on the
base of transistor A1A1Q4 decreases. This in-
creases the emitter-base potential and A1A1Q4
conduction increases. With A1A4Q4 drawing
more current, the voltage at its collector de-
creases. This decreases the base-emitter bias at
transistor A1A1Q3 and causing A1A1Q3 to con-
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duct less, thus, cause base voltage at transistor

A1A1Q2 to increase. The emitter-base bias at
transistor A1A1Q2 is decreased by this action and
lowers the collector voltage. This results in an
increase of transistor A1A1Q1's emitter-base bias
and causes the transistor to conduct more. This
increase in conduction lowers A1A1Q1 emitter-
collector resistance thereby increasing the poten-
tial at the collector. Thisvoltage increase counter -
actsthe original regulator drop and stabilizes the
voltage at positive 20 volts. A similar action in
reverse takes place should the output voltage
rise.

(2) Positive 10-volt and 5-volt circuits (fig.
The positive 10-volt and 5-volt regulator
circuits consist of transistors A1A1Q5 through
A1A1Q8. The positive lo-volt regulation is con-
trolled by transistors A1A1Q5 and A1A1Q6
while the positive 5-volt regulation is controlled
by transistors A1A1Q7 and A1A1Q8. Input to
the positive 10-volt and 5-volt regulator circuits
is provided by the 20-volt regulator circuit. The
positive lo-volt and positive 5-volt regulator cir-
cuits function similarily, therefore, only the 10-
volt regulator circuit will be described in this
paragraph. If transistor A1A1Q5 emitter voltage
decreases, it will cause A1A1Q5 to conduct less
and increase the emitter voltage. This will coun-
teract the original voltage drop at the emitter of
A1A1Q5. This increase will cause transistor Al-
A1Q6 to conduct more and again raise the out-
put to its normal level.

Section 111. PLAYBACK UNIT DISCUSSION

2-6. General Overall Playback Unit Discussion
[fig. 2-6)

a. The playback unit provides a means of
monitoring audio and timing signals recorded by
the AN/ASH-23 Sound Record Set (CIPR).
During playback, the CIPR magazine isinstalled
on the playback unit. The CIPR magazine is me-
chanically and electrically connected to the play-
back unit and supplies the recorded audio and
timing signals to the playback unit electronics.
The playback unit processes the audio and timing
signals to enable the operator to monitor the re-
corded data at the front panel speaker and

counter. When monitoring the recorded data, the
playback unit can be operated in therewind, play,
reverse, and stop modes. The different operating
modes allow the operator to select modes which
are advantageous when evaluating the recorded
data

b. The playback unit is energized by closing
the circuit breaker and setting the power on
switch to on. Closing the circuit breaker and set-
ting the power switch to on supplies 115-volt ac
power to the motor control and power supply
circuits. The 115-volt ac power supplied to the
motor control circuit provides operating power
for the magazine drive motor. The 115-volt ac
power supplied to the power supply circuit en-
ables the power supply circuit to generate posi-
tive dc voltages required to operate and control
the playback unit electronics.

c. The playback unit operating modes are se-
lected by pressing the tape control switch-indi-
cators. When the rewind, play, or reverse modes
are selected, the motor control circuit is enabled
and supplies 115-volt ac power to operate the
magazine drive motor. The magazine drive motor
can be operated torotatein either the A (counter-
clockwise) or B (clockwlse) direction The direc-
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tion in which the motor rotates depends on the
mode selected and/or track (A or B) being moni-
tored. When the stop mode is selected, the motor
control circuit is disabled and prevents 115-volt
ac power from being supplied to the magazine
drive motor.

d. During playback, the recorded audio and
timing signals are supplied to preamplifier units
in the amplifier circuit card assembly. The ampli-
fied audio signal from the preamplifier unit is
supplied through the channel selector switch and
further amplified to enable the operator to moni-
tor the recorded audio data at the front panel
speaker or through a headset connected to the
front panel connector. The audio signal can also
be recorded by connecting an auxiliary tape re-
corder to the front panel connector. The channel
selector switch enables the operator to select in-
dividual channd or all channels simultaneously
for monitoring. The timing signal supplied to the
preamplifier unit is processed through the timing
circuit to provide a signal capable of driving the
front pand flight time counter.

2-7. Detailed Playback Unit Functional
Discussion

a. General. The operation of the playback unit
can best be described by dividing the unit into
five functional circuits. The five functional cir-
cuits are: (1) input power control, (2) dc power
supply, (3) magazine drive control (4) playback
unit operating modes, and (5) amplifier circuits.
Detailed discussion for each circuit is provided
in the subsequent paragraphs and arereferenced
to simplified schematic diagrams and/or detailed
schematic diagrams provided in this manual.

b. Input Power Control Circuit [fig. 7-10).
Theinput power control circuit providesa means
of controlling primary 115-volt ac power sup
plied to the motor control and power supply cir-
cuits. The primary 115-volt ac power is applied
through low-pass filter network A1FL1 to circuit
breaker A1CBL1. The circuit breaker controlsthe
115-volt ac power supplied to power on-off
switch A1S6 and provides overload protection.
The power on-off switch is a two position toggle
switch which controls 115-volt ac power supplied
to the motor control and power supply circuits.

c. Dc Power Supply Circuit [fig. 7-10] 7-11,
and 7-12). The dc power supply circuit provides
a means of generating dc voltages required for
operation of the playback unit. Input transform-
er A1T1 on the playback control panel assembly,
the full wave bridge rectifier circuit on the A1A4
electronic components assembly, and the regula-
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tor circuit on the A1AS control drive circuit card
assembly comprise the dc power supply circuit.
The dc power supply circuit is energized by set-
ting power on-off switch A1S6 to the on position.
The power switch set to the on position supplies
115 vac power to input transformer A1T1. The
Al1T1 transformer is a step-down transformer
that provides 26 vac at its secondary. The 26 vac
is supplied to the full wave rectifier circuit. The
full wave rectifier circuit provides a positive 25-
volt output. The positive 25-volt output is used
as control and operating voltage for the playback
unit electronics. The positive 25-volt output is
also used as a reference voltage for the regula-
tor circuit. The voltage regulator circuit provides
positive 18-volt and positive 9-volt outputs re-
quired for operation of the integrated amplifier
and preamplifier units.

d. Magazine Drive Control Circuit. The maga-
zine drive control circuit provides a means of con-
trolling magazine drive operation and rotation,
and selecting speed of the magazine drive mecha-
nism. The magazine drive motor circuit and the
variable speed tape drive transmission assembly
comprise the magazine drive control circuit.

(1) Magazine drive motor circuit (fig. 7-
11). The magazine drive motor circuit controls
motor operation. The magazine drive motor oper-
ates at a constant speed when 115 vac is sup-
plied to the motor winding. The 115 vac sup
plied to the motor is controlled by motor on-off
relay A1A4K1 in the Al1A electronic compo-
nents assembly (magazine control assembly).
When relay A1A4K 1 is energized, 115 vac is sup
plied to motor. The magazine drive motor can be
operated to rotate in either A (counter clockwise)
or B (clockwise) direction. The direction in
which the motor rotates is changed by inter-
changing one of the three input leads to the
motor. The motor rotatesin the A direction when
115 vac return is applied to the B input of the
motor and rotates in the B direction when 115
vac is applied to the B input of the motor. The
direction in which the motor rotates can be con-
trolled by front panel tape control switch-indica-
tors and/or by the TS1 and TS2 signals.

(2) Variable speed tape drive transmission
assembly The variable speed tape
drive transmission assembly provides a means of
selecting oper ating speed of the tape drive mecha-
nism. The tape drive mechanism can be operated
in either the fast or normal mode. When the fast
mode is selected, the tape drive mechanism oper-
ates five times faster than during normal opera-
tion. The speed of the tape drive mechanism is
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controlled by mechanical means. When the fast
mode is selected, the motor drives the flywheel
assembly, while during normal mode, the motor
drives a pully which drives the flywheel assem-
bly.

e. Playback Unit Operating Modes [(fig._7-9).
The playback unit can be operated in the rewind,
play, reverse, and stop modes. The different op-
erating modes are selected by the front panel
tape control switch-indicators and controlled by
the logic circuits in the A1A3 control drive cir-
cuit card assembly.

(1) Rewind. Rewind mode is selected by
pressing front panel rewind switch-indicator
A1S5. Once the mode has been selected, the
switch-indicator interlock circuit preventsthere-
wind circuit from deenergizing until another
mode is selected or tape sensor 1 (TS1) ground
ispresent. Pressing rewind switch-indicator A1S5
provides positive 25 vdc to the rewind control
circuit on the A1A control drive circuit card as-
sembly. The positive 25 vdc enables capacitor
A1A3C4 to charge. During A1A3C4 charge,
transistor A1A3Q5 will conduct. As A1A3C4
conducts, a return is provided to energize rewind
hold relay A1A3K1 on the A1A3 control drive
circuit card assembly and motor on-off relay Al-
A4K1 on the A1A €electronic components assem-
bly (magazine drive control assembly). The ener-
gized rewind hold relay provides ground return
for the rewind logic circuit (A1A3Q6 and A1AS3-
Q7). The ground return for the rewind logic cir-
cuit enables transistor A1A3Q6 to conduct and
keep transistor A1A3Q7 at cutoff. Keeping tran-
sistor A1A3Q7 at cutoff prevents motor on-off
relay A1A4K1 off coil from energizing during
the rewind mode. During the rewind mode, 115
vac power is supplied through the energized re-
wind switch-indicator to the motor B input and
allow the motor to rotate in the B (clockwise)
direction. The rewind mode will be completed
when TSI is grounded. When TSI is grounded,
the output from transistor A1A3Q3 disables
transistor A1A3Q6 and cause transistor A1A3-
Q7 to conduct. When transistor A1A3Q7 con-
ducts, a return is provided to deenergize the
motor on-off to stop motor operation. Also, when
transistor A1A3Q7 conducts, a low input is pro-
vided for hold control transistor A1A3Q4 and
disables the switch-indicator interlock circuit. The
deenergized motor on-off relay and disabled
switch-indicator interlock circuit allows the play-
back unit to go into the stop mode. When the
playback unit is operated in the rewind mode,
inputs to the audio power amplifier and timing
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signal conditioning circuits are grounded to pre-
vent audio and timing signals from being moni-
tored on the front panel speaker and counter.

(2) Play. The play mode is selected by press-
ng play switch-indicator A1S3. Once the play
mode has been selected, the switch-indicator in-
terlock circuit prevents the play circuit from de-
energizing until another mode is selected or TS1
ground is present. For explanation purpose, the
following discussion will assume that the rewind
mode has been completed prior to selecting the
play mode, thus, both track select relay A1A2K 1
on the A1A playback amplifier circuit card as-
sembly and motor direction control relay A1A4-
K2 on the A1A electronic components assembly
(magazine control drive assembly) are magneti-
cally latched in the energized position. Pressing
the play switch-indicator provides ground return
to energize motor on-off relay A1A4K1 on the
electronic components assembly and allow 115
vac to be supplied to the A input of the motor.
Since both the track select and motor direction
control relays are energized in the A position,
A track information will be played back. When
A track information is being played back, the
magazine drive motor shall rotate in the A
(counterclockwise) direction. When playback of
A track information is completed, the CIPR mag-
azine provides a TS2 ground signal. The TS2
ground signal causes transistor A1A3Q11 collec-
tor to rise and enable transistor A1A3Q2 to con-
duct. When transistor A1A3Q2 conducts, a re-
turn is provided to energize the track select and
motor direction control relays to operate in the
B position. The relays energized in the B posi-
tion allow B track information to be played back
and change the ac signal supplied to the B input
of the motor to allow the magazine drive motor
to rotate in the B (clockwise) direction. When
playback of B track information is completed, the
CIPR magazine provides a TS1 ground signal.
The TS1 ground signal causes transistor A1AS3-
Q12 collector torise and enabletransistor A1A3-
Q3 to conduct. Also, the TS1 ground signal pre-
vents transistor A1A3Q11 from conducting.
When transistor A1A3Q3 conducts, a return is
provided to energize the track select and motor
direction control relay to operate in the A posi-
tion. Also, the low output from transistor A1A3-
Q3 disablesthe hold control circuit. The disabled
hold control circuit opens the return path in the
switch-indicator interlock circuit and deenergizes
the circuit. The deenergized switch-indicator cir-
cuit provides a ground return through the hold
control circuit to deenergize (un-latch) the motor



on-off relay. The deenergized motor on-off relay
stops the magazine drive motor from operating.

(3) Reverse. The reverse mode is selected by
pressing reverse switch-indicator A1S2. Pressing
reverse switch-indicator A1S2 provides positive
52 vdc to the reverse pulser circuit on the A1A
control drive circuit card assembly. The positive
25 vdc enables capacitor A1A3C1 to charge. Dur-
ing A1A3C1 charge, transistor A1A3Q1 will con-
duct. As A1A3Q1 conducts, areturn is provided
to energize motor on-off relay A1A4K1 on the
A1A4 electronic components assembly to the on
position and allow 115 vac to be supplied to the
A input of the motor The direction in which the
motor rotates depend on the ac signal supplied
to the B input of the motor. If the motor isro-
tating in the A direction, pressing rever se switch-
indicator A1S2 deenergizes the motor direction
control relay to the B position and allows 115
vac to be supplied to the B input of the motor.
When the motor is rotating in the B direction,
pressing rever se switch-indicator A1S2 energizes
the motor direction control relay to the A posi-
tion and allows 115 vac return to be supplied
to the B input of the motor.

(4) Stop. The stop mode is selected by
pressing stop switch-indicator A14. Pressing the
stop switch-indicator disables the previoudy en-
abled circuits and removes the ground return
from motor on-off relay A1A4K1 on coil and de-
energizes the motor on-off relay. The deener-
gized motor on-off relay prevents 115 vac from
being suppiled to the motor.

f. Amplifier Circuits (fig.__7-13)] The ampli-
fier circuits provide a means of amplifying re-
corded audio and timing signals. The amplifier
circuit is also capable of conditioning the re-
corded timing pulses to drive the front panel
flight time counter

(1) .4ndio channe. The recorded signals
from the CIPR magazine are supplied to pream-
plifier units A1A2AR1 through A1A2AR3 and
A1A2ARG6 through A1A2AR8 on the A1A2 play-
back amplifier circuit card assembly. The output
from the preamplifiers are supplied through
channel selector switch A1S1 on the front panel
and track sdect relay A1A2K1 to driver amplifier
A1A2AR9 on the A1A2 playback amplifier cir-
cuit card assembly. The output from the driver
amplifier is supplied to a volume control and an
auxiliary tape recorder connector on the front
panel. The adjusted output from the volume con-
trol is supplied to an audio power amplifier cir-
cuit on the A1A2 playback amplifier circuit card
assembly The amplified audio signal from the
audio power amplifier circuit is supplied to the
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speaker and headset connector on the front pand.

(2) Timing channel. The recorded timing
signals from the CIPR magazine are supplied to
preamplifier units A1IA2AR4 and A1A2ARS5. The
output from the preamplifier unitsistiming pulse
driver A1ABQL1. The output from the timing
pulse driver triggers counter one-shot multivi-
brator A1IAZQ2 and A1A2Q3. The square wave
output from the one-shot multivibrator is sup-
plied to counter driver amplifier A1A2Q4. The
output from the counter driver amplifier enables
the counter to count pulses as they appear on
the tape.

2-8. Detailed Assembly Discussion
a. Al Playback Control Panel Assembly (fig.

| 7-10).|The playback control panel assembly pro-

vides controls for operating the playback unit.
The input power control, mode select, and chan-
nel select circuits are by front panel controls.

(1) Input power control. The primary 115
vac power to the playback unit is supplied
through low-pass filter A1FL1 to circuit breaker
A1CBL1. Closing the circuit breaker supplies 115
vac power to power on-off switch A1S6. The
power on-off switch is a two position toggle
switch. When the power on-off switch is set to
on position, 115 vac power is supplied to the
positive 25-volt power supply and motor control
circuits.

(2) Mode select. The mode select circuit
provides a means of selecting different modes of
operating the playback unit. The different
modes are selected by pressing front panel re-
wind (A1S5), play (A1S3), reverse (A1S2), and
stop (A1$4) switch-indicators. Once a mode se-
lect switch-indicator is pressed, the interlock cir-
cuit keeps the selected switch-indicator energized
until another mode is selected or TS1 is grounded
[fig._2-7) When another mode is selected, power
and/or ground return path for the energized
switch-indicator coil opens and deenergizes the
switch-indicator. When TS1 is grounded, hold
control transistor A1A3Q4 on the A1A control
drive circuit card assembly becomes disabled and
opens the return path for the energized switch-
indicator coil and deenergizes the switch-indica-
tor. During rewind mode, the deenergized motor
on-off relay A1A4K1 on the A1A electronic
components assembly also removes ground return
provided for the rewind switch-indicator coil.

(3) Channel sdlect (fig_7-10)] Channel se-
lect switch A1S1 provides a means of selecting
recorded audio channels for playback. The oper-
ator can select VWS, pilot, and spare channels
individually or all channels simultaneously dur-
ing playback.
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Figure 2-7. Tape control a/vitcg_—indicator interlock circuit, smplified schematic
iagram.

b. A1A4 Electronic Components Assembly
[fig—7-11). The A1A4 electronic components as-
sembly (magazine control drive assembly) pro-
vides a means of controlling 115 vac power
supplied to the magazine drive motor and gen-
erating dc operating voltage. The electronic com-
ponents assembly contains motor on-off control,
motor rotation control, and positive 25-volt dc
power supply circuits.

(1) Motor on-off control circuit. The 115
vac power to operate the magazine drive motor
is controlled by motor on-off relay A1A4K1. The
motor on-off relay is magnetic latching type re-
lay having two energizing coils. One coil is used
to energize the relay while the other coil is used
to deenergize the relay. The relay will energize
when ground return is provided at A1A4K1-2.
Oncetherelay is energized, the relay will remain
energized until ground return is provided at Al-
A4K 1-4. The energized motor on-off relay allows
115 vac power from the input control circuit to
be supplied to the magazine drive motor.

(2) Motor rotation control circuit [fig.__7-9]
and 7-11). The direction in which the magazine
drive motor rotates is controlled by motor direc-
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tion control relay A1A4K2 and/or mode select
switch-indicators. The direction in which the
motor rotates during operation depend on the ac
signal applied to the B input of the motor. The
motor will rotate in A (clockwise) direction
when 115 vac return is applied to the A input of
the motor and in the B (counter clockwise) direc-
tion when 115 vac power is applied to the B in-
put of the motor. Motor direction control relay
A1A4K?2 is also a magnetic latching type relay.
The energized or deenergized condition of the
relay is controlled by TS1 and TS2 ground signals
and front panel switch-indicators. When TS1 is
grounded, the A track select circuit on the A1A
control drivecircuit card assembly is enabled and
provides a return at A1A4K2-4 to energize the
relay. The energized relay allows 115 vac return
to be supplied to the B input of the motor and
allows the motor to rotate in the A direction.
When TS2 is grounded, the B track select circuit
on the A1A control drive circuit card assembly
isenabled and providesareturn at ALA4K2-2 to
allow the relay to deenergize. The deenergized
relay allows 115 vac power to be supplied to the
B input of the motor and allows the motor to



rotate in the B direction. However, during the
reverse mode, the signal supplied to the B input
of the motor will be reversed through the reverse
switch-indicator to change direction of the motor
rotation.

(3) Positive 25-volt power supply
and 7-11). The positive 25-volt power supply cir-
cuit provides a means of generating operating
voltage for the relays, switch-indicators, voltage
regulator, control logic, and amplifier circuits.
The power supply is energized when 115 vac
power is supplied to input transformer A1T1 on
the Al playback control panel assembly. The in-
put transformer is a step-down transformer which
provides 26 vac at its secondary. The 26 vac is ap-
plied across the full wave bridge rectifier circuit
consisting of selenium rectifiers A1A1CR1
through A1A4CRA4. The output from the bridge
circuit is applied through RC filter network Al-
A4C1, A1A4R2, and A1A4C2 to provide positive
25-volt output.

c. A1A3 Control Drive Circuit Card Assembly
The A1A3 control drive circuit card
assembly provides a means of logically control-
ling the operation of the playback unit. The con-
trol drive circuit card assembly contains the
priority, track select, hold control, reverse pulser.
rewind control, and voltage regulator circuits.

(1) Priority circuit [fig_7-9land 7-12). The
priority circuit provides a means of preventing in-
correct tape sensor control at tape start. Incorrect
tape sensor control can result in tape breakage
during the rewind mode. During rewind mode,
the magazine drive motor should stop automati-
cally when the tape is completely rewound and
the tape should be ready for playback in the A
direction. To ensure this, a priority circuit was in-
corporated into the direction control logic circuit.
The priority circuit prevents TS-2 ground signal
from enabling the B track select circuit when TS
1 and TS-2 sensing switches in the CIPR mag-
azine sense the ground strip on the magnetic tape
at the same time. When both TS-1 and TS-2
sensing switches sense the ground strip at the
same time, both switches will provide a ground
signal to the priority circuit on the A1A control
drive circuit card assembly. If TS1 and TS-2
ground signals are supplied to the priority circuit
at the same time, the TS-1 ground signal at the
base of transistor A1A3Q12 enables its collector
voltageto rise and allow A track select transistor
A1A3Q3 to conduct. At the same time TS-2
ground signal is applied to the base of transistor
A1A3Q11 and should enableits collector voltage
to rise, but the TS-1 ground signal applied to
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transistor A1A3Q11 collector prevents the col-
lector voltage from rising, thus, preventing B
track select transistor A1A3Q2 from conducting.
With transistor A1A3Q3 conducting and transis-
tor A1A3Q2 disabled, the direction control logic
circuit should allow direction control relay A1A-
4K 2 to energize. The energized A1A4K2 allows
the magazine drive motor to operate in the A di-
rection.

(2) Track select circuit and 7-12).
The track select circuit provides a means of con-
trolling playback of A track and B track recorded
data. The track select circuit is controlled by the
outputs from the priority circuit.

(8 When TS-1 sensing switch senses the
ground strip on the magnetic tape, a TS-1 ground
signal is supplied to the priority circuit on the
A1A3 control drive circuit card assembly. The
TS-1 ground signal supplied to the priority cir-
cuit causes transistor A1A3Q12 collector to rise
and enables A track select transistor A1A3Q3 to
conduct. The TS-1 ground signal is also supplied
to the collector of transistor A1A3Q11 to prevent
B track transistor A1A3Q2 from conducting.
When transistor A1A3Q3 conducts, a return is
provided to energize direction control relay A1A-
4K2 on the A1A electronic components assem-
bly and track select relay A1A2K1 on the A1A
playback amplifier circuit card assembly for A
direction operation. The energized direction con-
trol relay allows 115 vac return signal to be sup-
plied to the B input of the motor. The 115 vac
return signal supplied to the B input of the
motor permits the motor to rotatein the A direc-
tion. The energized track select relay allows A
track recording to be supplied to audio driver
amplifier A1A2AR9 on the A1A playback am-
plifier circuit card assembly.

(b) When TS-2 sensing switch senses the
ground strip on the magnetic tape, a TS-2 ground
signal is supplied to the priority circuit on the
A1A control drive circuit card assembly. The
TS-2 ground signal supplied to the priority cir-
cuit cause transistor A1A3Q11 collector to rise
and enable B track select transistor A1A3Q2 to
conduct. When transistor A1A3Q2 conducts, a
return is provided to deenergize direction con-
trol relay A1A4K2 on the A1A4 electronic com-
ponents assembly and track select relay A1A2K1
on the A1A2 playback amplifier circuit card as
sembly for B direction operation. The deener-
gized direction control relay allows 115 vac
power to be supplied to the B input of the
motor The 115 vac power supplied to the B in-
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put of the motor permits the motor to rotate in
the B direction. The deenergized track select re-
lay allows B track recording to be supplied to
audio driver amplifier A1A2AR9 on the A1A2
playback amplifier circuit card assembly.

(3) Hold control circuit (fig._7-9] and 7-
12). The hold control circuit provides return for
thetape control switch-indicator interlock cir cuit.
Hold control transistor A1A3Q4 is biased to con-
duct at times except when TS-1 is grounded.
When transistor A1A3Q4 is conducting, a return
is provided for the tape control switch-indicator
interlock circuit. When TS-1 is grounded, the
output from A track select transistor A1A3Q3
disables the hold control circuit. The disabled
hold control circuit no longer provides a return
for the interlock circuit, thus, causing the tape
control switch-indicator interlock circuit to de-
energize.

(4) Reverse pulser circuit (fig. 7-9]and 7-
12). The reverse pulser circuit provides return
for energizing motor on-off relay A1A4K1 dur-
ing reverse mode of operation. Reverse pulser
transistor A1A3Q1 conducts when the energized
reverse switch-indicator A1S2 provides positive
25 vdc to charge capacitor A1A3C1. Transistor
A1A3Q1 will conduct for 10 milliseconds while
capacitor A1A3C1 is charging and provide a re-
turn to energize motor on-off relay A1A4K1 on
the A1A4 electronic components assembly. When
TS1 is grounded, capacitor A1A3C1 will dis
charge and disable transistor A1A3Q1.

(5) Rewind control circuit [fig. 7-9land 7-
12) The rewind control circuit provides a means
of energizing and deenergizing motor on-off re-
lay A1A4K1 on the A1A4 electronic components
assembly during rewind mode of operation. The
rewind control circuit is energized when reverse
switch-indicator A1S5 provides positive 25 vdc to
charge capacitor A1A3C4. Transistor A1A3Q4
will conduct for 10 milliseconds while capacitor
A1A3C4 is charging and provide a return to en-
ergize rewind hold relay A1A3K1 on the A1A3
control circuit card assembly and motor on-off re-
lay A1A4K1 on the A1A4 electronic components
assembly. The energized rewind hold relay pro-
vides ground return for transistors A1A3Q6 and
A1A3Q7. Ground return enablestransistor A1A-
3Q6 to conduct and keep transistor A1A3Q7 col-
lector high. Keeping transistor A1A3Q7 collector
high prevents motor on-off relay A1A4K1 from
deenergizing during rewind mode of operation.
When TS-1 is grounded, transistor A1A3Q6 col-
lector will rise and allow transistor A1A3QY to
conduct. When transistor A1A3Q7 conducts, a
return will be provided to deenerglze the motor
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on-off relay. Also, when TS-1 is grounded, the
rewind hold relay will deenergize and remove
ground from the rewind logic circuit.

(6) Voltage regulator circuit [fig__7-12).
The voltage regulator circuit provides positive
IS-volt and 9-volt outputs for operating the pre-
amplifier units. The voltage regulator circuit is
energized when positive 25 vdc is applied to the
voltage divider network consisting of resistors
A1A3R24 and A1A3R25, diode A1A3CR28, and
zener diode A1A3CR27. Zener diode A1A3CR27
regulates the base voltage for transistor A1A3Q-
10. Theregulated base voltage enables transistor
A1A3Q10 to provide regulated 1&volt output.
The 18-volt output is supplied to voltage divider
resistors A1A3R21 and A1A3R22. Resistors Al-
A3R21 and A1A3R22 establish bias for transistor
A1A3Q9. The output from transistor A1A3Q9
controls conduction of transistor A1A3Q8. Tran-
sistor A1A3Q8 provides regulated 9-volt output
This regulated 9-volt output is further regulated
by resistor A1A3R19 and capacitor A1A3C5.

d. A1A2 Playback Amplifier Circuit Card As-
sembly [fig. 7-13). The A1A2 playback ampli-
fier circuit card assembly provides a means of
amplifying audio and timing signals, controlling
A or B track recording supplied to the output
circuit, and conditioning timing signals. The play-
back amplifier circuit card assembly contains
track select, audio amplifying, and timing signal
conditioning circuits.

(1) Track select circuit. The track select cir-
cuit provides a means of controlling A or B track
recorded data supplied to the output circuit. The
track select circuit is controlled by track select
relay A1A2K1. Relay A1AQK1 is controlled by
TS1 and TS2 ground signals. When TS-1 is
grounded, the relay will energize and allow A
track recorded data to be supplied to the output
circuit. When TS-2 is grounded, the relay will
deenergize and allow B track recorded datato be
supplied to the output circuits.

(2) Audio amplifying circuit. The audio am-
plifying circuit provides a means of amplifying
the recorded audio signal sufficiently to drivethe
front panel speaker or headset and an auxiliary
tape recorder. Since all audio amplifying chan-
nelsfunction identically, this paragraph discusses
the operation of the A-l channel circuit. The
A-l recorded audio is supplied to preamplifier
A1A3ARY7. The preamplifier provide gains of 20
at 3000-hertz to 80 at 300-hertz. The varying gain
compensates for the frequency response character-
istics of the reproducing heads. The output from
the preamplifier is supplied through channel se-
lector switch A1S1 to audio driver amplifier Al-



A2AR9. Thedriver amplifier amplifies the input
signal to provide a 1.2-volt rms signal. This sig-
nal is supplied to volume control A1R1 and tape
recorder connector A1J2. Output from the volume
control is supplied to audio power amplifier cir-
cuit consisting of transistors A1A2Q5 through
A1A2Q8. The audio power amplifier circuit am-
plifies the audio signal to provide a |-watt out-
put signal to drive the 8-ohm front panel speaker
or a l-volt rms signal capable of driving a 600-
ohm headset. The output from audio driver am-
plifier is also supplied to front panel recorder
connector A1J2. This signal can be recorded by
connecting an auxiliary tape recorder to the re-
corder connector. During rewind mode, input to
the audio power amplifier circuit is grounded
through diode A1A2CR22 to prevent audio sig-
nals from being supplied to the headset and the
speaker.

(3) Timing signal conditioning circuit. The
timing signal conditioning circuit processes re-
corded timing pulse signals to provide a square
wave signal capable of driving front panel flight
time counter AIM1. Since both the A and B track
timing channels function identically, this para-
graph discusses the operation of the A track
timing circuit. Therecorded A track timing pulse
is supplied to preamplifier A1A2R5ARS5. The pre-
amplifier unit amplifies the 2-millivolt input
signal to provide a 2-volt signal. This signal is
supplied to timing pulse driver transistor A1A-
2Q1. Thetiming pulse driver amplifiesthe signal
to provide a 4-volt signal. This 4-volt signal is
supplied to one-shot multivibrator transistors
A1A20Q2 and A1A2Q3. When a pulse signal is
not present at the one-shot multivibrator circuit,
transistor A1A2Q2 is at cutoff and transistor Al-
A2Q3 is at saturation. When the positive timing
pulse is supplied to transistor A1A2Q2, the col-
lector voltage begins to decrease and capacitor
A1A2C23 begins to discharge through resistor
A1A2R73. The regenerative signal from transis-
tor A1A2Q2 is supplied to transistor A1A2Q3
and to counter driver transistor A1A2Q4. This
places a maximum negative voltage at the base
of transistor A1A2Q3. This negative voltage
places a reverse bias on transistor A1A2Q3 to
drive transistor A1A2Q3 to cutoff. As collector
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current through transistor A1A2Q3 decreases,
the collector voltage increases. A portion of this
collector voltage is applied through resistor A1A-
2R75 to the base of transistor A1A2Q2, in-
creasing its positive voltage. This regeneration
results in a rapid change in both transistors,
driving transistor A1A2Q2 further toward satu-
ration and transistor A1A2Q3 toward cutoff.
When the collector current ceases to flow, the
collector voltage rises immediately to equal posi-
tive 25 vdc. When capacitor A1A2C23 reaches 0
volt, transistor A1A2Q3 no longer has the neces-
sary reverse bias to keep transistor A1A2Q3 at
cutoff. This causes the collector to rise and drive
transistor A1A2Q3 into saturation and transistor
Al1A20Q2 to cutoff. With transistor AlA2Q2 at
cutoff, capacitor AIA2C23 begins to charge
again. When capacitor A1A2C23 isfully charged,
the multivibrator will remain in that state until
another timing pulse is supplied to transistor A1-
A2Q2. The 50-millisecond square wave output
signal from transistor A1A2Q2 is amplified by
transistor A1A2Q4 and supplied to front panel
flight time counter A1IM1. During rewind mode
of operation, the input to the one-shot multi-
vibrator circuit is grounded through diode A1A-
2CR21 to prevent the flight time counter from
operating.

e. Tape Drive Transmission Assembly (fig. 2-
8). The magazine drive motor rotate at a constant
speed (3600 rpm) during all modes of operation
The speed of the tape drive mechanism is con-
trolled by the method used to drive the flywheel
assembly. The different speeds are selected by
the moving the shift arm assembly. The shift
arm assembly houses a rubber roller which is
friction-driven by the magazine drive motor.
When the shift arm assembly is set to the normal
position, the motor driven rubber roller will
drive the pully unit and the pully unit will then
drive the flywheel unit. When the shift arm as-
sembly is set to the fast position, the motor
driven rubber roller will drive the flywheel,
thus, increasing the speed of the tape drive
mechanism. In the neutral position, the motor
driven rubber roller will not drive either the
pully unit or the flywhedl, thus, preventing the
tape drive mechanism from rotating.
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Figure 2-8. Tape drive mechanism, simplified diagram.
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CHAPTER 3

DIRECT SUPPORT MAINTENANCE

Section |. GENERAL

3-1. Scope of Direct Support Maintenance

This chapter contains instructions for mainte-
nance oper ation allocated to direct support main-
tenance of the CIPR and the playback unit.
Instructions are provided for isolating troubles
to a removable component, removal and replace-
ment of defective components, and testing the
unit to ensure that the unit can be operated
within specifications. Troubleshooting, repair, re-
moval and replacement, and testing procedures
for the CIPR are provided in sections |1, 1V, and

VI. Troubleshooting, repair, removal and replace-
ment, and testing procedures for the playback
unit are provided in sections I1l, V, and VII.

3-2. Tools, Test Equipment, and Materials
Required
a. In addition to tools and test equipment allo-
cated for organizational maintenance, the follow-
ing tools and test equipment are required to
maintain the CIPR at direct support maintenance.

Test oqupment Common name Federal stock number

Reproducer Set, Sound AN/ASH-24 Playback unit 5835-179-4691
Sound Recor *or Test Set, TS-2854/ CIPR test set 5835-179-4690

ASH-23
Multimeter, TS-352/U Multimeter 6625-242-5023
Oscilloscope, AN/USM-281 Oscilloscope 6625-053-3112
Voltmeter, Electronic ME-S0E/U VTVM 6625-669-0742
Generator, Signal SG-71/FCC Oscillator 6625-669-0255
Counter, Electronic Digtal Readout Counter 6625-911-6368

AN/USM-207
Tool Kit, TK-10¢/G 5180-605-0079
Tool Kit, TK-105/G 5180-610-8177

b. In addition to tools and test equipment allo- Test cqupment c mame  Federdl stock number

F:ated for organizational 'mal ntenance, the.follow- Multimeter, TS-352/U Multimeter  6625-242-5023
ing tools and test equipment are required t0  Teol Kit, TK~100/G 5180-605-0079
maintain the playback unit at direct support main-  Tool Kit, Tk-105/G 5180-610-8177

tenance.

Section II. CIPR TROUBLESHOOTING

3-3.General

Troubleshooting the CIPR at direct support
maintenance is limited to removal and replace-
ment of circuit card assemblies in the recorder
control (CIPR controller). Troubleshooting at

direct support maintenance level includes all the
techniques outlined for organizational mainte-

nance and any special or additional techniques
required to isolate to a defective circuit card as-
sembly. The systematic troubleshooting proce-
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dures which began with the operational and sec-
tionalization performed at the organizational
level are carried to a higher maintenance category
in this section.

3-4. Organization of CIPR Troubleshooting
Procedures

a. General. The first step in servicing a defec-
tive CIPR is to localize the fault to a particular
circuit card assembly within the CIPR controller.
After localizing the fault, the defective circuit
card assembly should be forwarded to the next
higher category of maintenance.

b. Localization. General information which can
aid maintenance personnd in isolating troubles
in the CIPR controller is listed below. Also, the
following information may reduce unnecessary
work in isolating the troubles.

(1) Visual inspection. Inspect the CIPR
controller for burned components, arcing be-
tween components, broken or loose connections
and components, and defective solder connection.
These faults can often be located by sight, smell,
or hearing.

(2) Operational test. Operational tests usu-
ally indicate the general location of the trouble.
In many instances, the test will aid in determin-
ing the nature of the trouble. Operational tests
to determine if the CIPR controller can be op-
erated within specification are outlined in para-
graph 3-16.

(3) Troubleshooting chart. Troubleshooting
chart (para. 3-5) lists symptoms of common
troublesand their corrective actions M aintenance
personnel should use this chart as an aid when
troubleshooting the CIPR controller.

c. Isolation. Faulty circuit card assembly can
be isolated by substituting a known good cir cuit
card assembly in place of the suspected defective
circuit card assembly. The circuit card assemblies
should be removed and replaced in accordance
with instructions provided in paragraph 3-11.

d. Waveform. Waveforms required during
maintenance of the CIPR controller are illus
trated in figure 3-I.

3-5. CIPR Troubleshooting Chart

a. The CIPR troubleshooting chart lists fail-
ures observed during operation probable cause,
and instructions for correcting the failures. Since
troubleshooting the CIPR at direct support main-
tenance is limited to removal and replacement of
defective circuit card assemblies in the recorder
control, the corrective action column will list re-
placement of suspected defective circuit card
assembly or assemblies. In all cases, if the
trouble cannot be corrected by replacing the sus-
pected defective card assembly, forward the
defective recorder control to higher category of
maintenance. Test condition and sequence fol-
lowed for the troubleshooting chart corresponds
to the test outlined in paragraph 3-16. When
more than one problem exists for a failure, pro-
cedures for isolating the failure are listed in the
chart. Testing should be repeated after each pro-
cedure until the failure is corrected.,
identifies connectors and card assemblies to aid
maintenance personnel during troubleshooting.
The defective card assemblies should be replaced
in accordance with instructions provided in para-
graph 3-11.

b.

CAUTION
Turn off power to the CIPR prior to disconnecting connectors and removing cir cuit

boards or subassemblies.
Item Symptom

gizes when attempting to boards.

turn power on.

Probahle cause
1 Test st circuit breaker deener- Indicates short in one of the circuit

Corrective action

Isolate trouble to a defective card as

follows

(1) Disconnect A1A5P2 from A1A2
record amplifier circuit card
assembly. If trouble is cor-
rected, replace shorted A1A2
record amplifier circuit card
assembly If trouble persists,
proceed to the next step

(2) Reconnect A1A5P2 to A1A2
record amplifier circuit card
assemin/A isconnect A1A5P4
from ALA3 controller timer
circuit card assembly If
trouble is corrected, replace
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Symptom

Test set FAILURE SIGNAL
indicator illuminate when
TAPE END SIMULATION
NO. 1 switch is not pressed.

Abnormal voltage indication
at test set +20V, +HOV, or
+5V test jacks.

Abnormal timing pulse moni-
tored at test st TIMING
PULSE test jacks.

Abnormal motor phase si%\als
monitored at test set MO-
TOR PHASE teat jacks.

Abnormal sprocket operation.
Does not rotate in the correct
manner.

Sprocket does nut stop rotating.

Sprocket does not rotate in the
correct direction.

Teat Set FAILURE SIGNAL
does not illuminate when
test & set TAPE END SIMU-
LATION NO. | switch is
pressed.

Test st FAILURE SIGNAL
does not extinguish when
test set TAPE END SIMU-
LATION NO. 1 switch i
released.

Al1A4 dtatic power inverter circuit

card assembly.

a. A1A1 regulator circuit card assem-

bly.

b. A1AZ record amplifier, A1A3 con-

troller timer, or A1A4 satic

power inverter circuit card assem-

bly.

A1A3 controller timer and/or A1A4
datic A1A4 gtatic power inverter

circuit card assembly.

Al1A4 gtatic power inverter circuit card

assembly.

Al1A4 dtatic power inverter circuit card

assembly.

Al1A4 dtatic power inverter circuit card

assembly.

Al1A4 gtafic power inverter circuit card

assembly. . o
A1A4 datic power inverter circuit
card assembly.

Al1A4 dtatic power inverter circuit
card assembly.
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Corrective action

shorted A1A3 controller timer
circuit card assembly. If
trouble persists, proceed to
the next step.

(3) Reconnect A1A5P4 to A1A3
timer controller circuit card
assembly. Disconnect A1A5PS
from A1A4 satic power in-
verter circuit card assembly.
I trouble is corrected, re-
placeshorted | ... 14 datic
power inverter circuit card
assembly. If trouble persists,
pr to the next step.

(4) Reconnect ATA5SP5 to A1A4
static power inverter circuit
card assembly. Disconnect
A1A5P1 from A1A1 regulator
circuit card assembly. If trouble
IS corrected, replace shorted
A1A1 regulator circuit card
assembly. If trouble persigt,
proceed to the next step.

(5) Reconnect AIA5SP1 to A1Al
regulator circuit card assem-
bly. If trouble persists, replace
shorted A1ASAL electri
filter assembly.

Replace defective assembly. If trouble

persists, forward CIPR’ controller
|to ge;lmeral support maintenance

evel.
a. Replace defective A1A1 regulator

circuit card assembly. If trouble
persists, proceed to step 3b.

b. Isolate trouble in the same manner

outlined for item 1. Replace de-
fective circuit card assembly.

Replace defective circuit card assembly

I trouble persists, forward CIPR
controller to general support main-
tenance level.

Replace defective assembly. If trouble

persists, forward CIPR controller
to general support maintenance level.

Replace defective A1A4 dtatic power

inverter circuit card assembly If
trouble persists, forward CIPR con-
troller to general support mainte-
nance level.

Replace defective A1A4 gtatic

‘ ectivi Ipower
inverter circuit card assembly.

Replace defective A1A4 dtatic power

inverter circuit card assembly.

Replace defective A1A4 dtatic power

inverter circuit card assembly.

Replace defective A1A4 gtatic power

inverter circuit card assembly.

3-3
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Hom Symptom: Probable canse Corrective action

1 Abnormal timing pulse moni- A1A? record amplifier circuit card Replace defective A1A2 record ampli-
tored at test zet MONITOR assembly. fier circuit card assembly.
2 test jacka.

12  Abnormal output voltage or A1AZ2 record amplifier circuit card Replace defective A1A2 record ampli-
db level measurements at assembly. fier circuit card assembly.
test set MONITOR 1 test
Jacks.

REPETITION RATE

A, MOTOR TIMING PULSE WAVEFORNM

|-—— 123 M8 —-l-—l.aus—-l

210% 210%

8. MOTOR PHASE WAVEFORM

T

——|1o0sousec)e——

C. CIPR GUTPUT TIMING PULSE WAVEFORES.
Figure 3-1. CIPR controller operational test waveforms.
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Section |I1.

3-6. General

Troubleshooting the playback unit at direct sup-
port maintenance is limited to removal and re-
placement of defective components on the play-
back control panel assembly, wiring harness, and
circuit card assemblies. Troubleshooting at direct
support maintenance level includes all the tech-
niques outlined for organizational maintenance
and any special or additional techniques required
to isolate the trouble to an item authorized far
direct support maintenance repair or replacement.
The systematic troubleshooting procedures which
began with the operational and sectionalization
performed at the organizational level are carried
to a higher maintenance category in this section.

3-7. Organization of Playback Unit
Troubleshooting Procedures

a. General. The first step in servicing a defec-
tive playback unit is to localize the fault to a
particular item authorized for direct support
maintenance repair or replacement. After local-
izing the fault, the item should be repaired or
forwarded to the next higher category of main-
tenance.

b Localization. General information which
can aid maintenance personnel in isolating trou-
bles in the playback unit is listed below. Also,
the following information may reduce unneces-
sary work in isolating the troubles.

(1) Visual inspection. Inspect the playback
unit for burned components, arcing between com-
ponents, broken or loose connections and com-
ponents, and defective solder connections. These
faults can often be located by sight, smell, or
hearing.

(2) Operational test. Operational tests usu-
ally indicate the general location of the trouble.
In many instances, the test will aid in determin-
ing the nature of the trouble. Operational tests
to determineif the playback unit can be operated

TM 11-5835-239-35

BACK UNIT TROUBLESHOOTING

within specification are outlined in paragraph 3-
18.

(3) Troubleshooting chart. Troubleshooting
chart (para 3-8) lists symptoms of common
troubles and their corrective actions. The mainte-
nance personnel should use this chart as an aid
when troubleshooting the playback unit.

c. Isolation. Faulty items can be isolated by
performing the voltage and continuity checks out-
lined in the troubleshooting chart. Also, the
faulty items can be isolated by substituting a
known good item in place of the suspected de-
fective items.

3-8. Playback Unit Troubleshooting Chart

a. The playback unit troubleshooting chart
lists failures observed during operation, probable
cause, and instructions for correcting the
cause, and instructions for correcting the failures.
Since troubleshooting the playback unit at direct
support maintenanceislimited to removal and re-
placement of defective components on the play-
back control pane assembly, wiring harness, and
circuit card assemblies, the corrective action col-
umn will list replacement of the suspected defec-
tive part. In all cases, if the trouble cannot be
corrected by replacing the suspected defective
part, forward the defective playback unit to the
next higher category of maintenance. Test condi-
tion and sequence followed for the troubleshoot-
ing chart correspondsto the test outlined in para-
graph 3-18. When more than one problem exists
for a failure, procedures for isolating the failure
arelisted in the chart. Testing should be repeated
after each procedure until the failure is cor-
rected. Figures 3-3]and 7-10 identifies connec-
tors, components, and circuit card assemblies to
aid maintenance personnd during troubleshoot-
ing. The defective part should be replaced in
accordance with instructions provided in para-
graph 3-14.

WARNING
When power is turned on, 115 vac power is present at circuit breaker and power

switch terminals.

[tem Symptom
1 STOP indicator does not
light when POWER ON/
OFF switch Is st to ON.

Probable cause

a. Abnormal input voltage.

Corrective action

a. Verify that 115 ac power is supplied
to the playback unit.

b. Defective input power control circuit. b. The following corrective actions

should isolate trouble within the
input power control circuit.

3-5
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Item Symptom Probabls cause Corveotive action

(1) Check ac voltage between A1T!-
and A1T1-2; voltmeter
should indicate 115 vac. If
indication is normail, cheek
for defective power supply
dircuit. If indication is abnos-
mal, proceed (o the next step.

(2) Check ac voltage between A1S6-
2 and A'186-5; voltmeter
should indicate 116 vae. If
indication is normal, replace
A1886. If indication is abnor-
mal, proceed to the next step.

(3) Check ac voltage between
A1FL1-2 and A1FL1-4;
voltmeter should indicate
115 vae. If indication is nor-
mal, replace A1CB1 and/or
wiring between A1FL1 and
A186. If indication is ab-
normal, proceed to the next

step.

(4) Check ac voltage between
A1FL1-1 and A1FL1-S;
voltmeter should indicate
115 vae. If indication is nor-
mal, replace A1FL1. If indi-
cation is abnormal, replace
defective input power cable
and/or wiring.

¢. Defective power supply circuit. ¢. The following corrective actions
should isolate troubles within
the power supply circuit.

(1) Check de voltage betwesn
A1S4D-C (+) and E2 (-);
voltmeter should indicate
215 = 6.5 vde. If indication
is normal, replace defective
wiring. I indication is ab-
normal, proeceed to the next

step.

(2) Check ac voltage between
Al1T1-8 and A1T1-4; volt-
meter should indieate 26
%+ 38 vac. If indication is
normal, replace defective
A1A4 electronic components
assembly and/or wiring. If
indication is abnormsl, re-
place defective A1T1.

2 REWIND indicator does not a. Defective A1S5 switch-indicator. a. The following corrective ufﬂo.nl
light. should isolate troubles within the
switeh-indicator cirenit.

(1) Check de voltage between
A1S5-1 (+) and A1S5-8
(~) ; voltmeter should indi-
cate 27.5 £ 6.5 vde. If indi-
cation is normal, replace
defective A1S5. If indication
is abnormal, proceed to
the next step.

(2) Check de voltage between
A1S5-8 (+) and A1S5-7
(<) ; voltmeter should indi-
cate 27.5 = 6.5 vde. If indi-

3-6



b. Defective interlocking latching
irouit

Coapling gear does not rotate  Defective tape drive transmission
or will not rotate in the assembly, A1A4 =isctronic compo-
correct direction. nents assembly, or A1A3 control drive
cireuit card assembly.

PLAY indicator does not light. a. Defective A1S3 switch-indicator.
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Correciwe action
cation is normal, replace
defective ALCRS. If indica-
tion is .bm’ inmm.
Iatching circuit is defective.

b. The following corrective actions

should isclate troables to com-
ponents within the interlocking
latching circuit.

(1) Check dc voltage between
A1S2D-NC (+) and E2
(-) ; voltmeter should indi-
cate 27.6 = 6.5 wde, If indi-
cation is normal, replace
defective A1S6 and/or
wiring. If indication is abnor-
mal, proceed to the next step.

(2) Check dc voltage between
A1S3D-NO (+) and E2
(-); voltmeter should indi-
cate 27.5 = 6.5 vde. If indi-
cation is normal, replace
defective A1S2 and/or wiring.
If indication 18 abnormal, pro-
ceed to the next step.

(3) Check dc voltage between
A1S4D-NC (+) and E2
(<) ; voltmeter should indi-
cate 275 £ 6.5 vde. If indi-
cation is normal, replace de-
fective A1S3 and/or wiring.
If indication is abnormal, re-
place defective A1S4, If
trouble persists, proceed to
the next step.

(4) Check for defective wiring be-
tween A1S5-7 and A1A4
electronic components as-
sembly. If wiring is not de-
fective, replace defective
A1A4 electronic components
assembly.

Disconnect motor connector A1A4A4P1

from A1A4 electronic components
assembly and check ac voltage be-
tween pins 2 and 4 on connector
A1A4)2; voltmeter should indicate
115 vae. If indication is normal, re-
place defective tape drive transmission
assembly. If indication is abnormal,
replace defective A1A4 electronic
components assembly and/or

A1A3 control drive circuit card as-
sembly.

a. The foliowing corrective actions

ghould isolate troubles within
the switch-indicator circuit.
(1) Check de voltage between

A1S3-1 (+) and A1S3-3
(-) ; voltmeter should indi-
cate 27.5 £ 6.5 vde. If indi-
cation is normal, replace
defective A1S3. If indication
is abnormal, proceed to the
next step.

3-7
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Ttem

5

3-8

b. Defective interlocking latching cir-

STOP indicator does not ight a. Defective A1S4 gwitch-indicator.

during step mode.

b. Defective interlocking latching

Corrective action
(2) Check dec voltage between

A188-8 (+) and A183-7
(=) ; voltmeter should indi-
cate 27.5 + 6.6 vde. If indi-
cation is normal, replace
defective A1CR1. If indi-
cation is abnormal, inter-
locking latching cireuit is
defective.

b. The 2>’lowing corrective actions
= ouid isolate troubles to com-
}<aents within the interlocking
latehing cireuit.

(1) Check de voltage between

A1S4D-NC (+) and E2

(<) ; voltmeter should indi-
cate 27.5 = 6.5 vde. If indi-
cation is normal, replace de-
fective A1S3. If indication is
abnormal, replace defective
A184 and/or wiring. If
trouble persists, proceed to
the next step.

(2} Check dc voltage between

A1S2C-NC (+) and E2

(-) ; voltmeter should indi-
cat2 0 vde. If indication is
normal, replace defective
A1S3. If indication is abnor-
mal, proceed to the next step.

(3) Check dec voltage between

A1S5C-NC (+) and E2
(-) ; voltmeter shonld indi-
cate 0 vde. If indication is
normal, replace defective
A1S2. If indication is abnor-
mal, replace A1AS control
drive circait card assembly.

a. The following corrective actions
should isolate troubles within the
switch-indicator cireuit.

(1) Check de voltage between

A1S4-1 (+) and A1S4-3
(-) ; voltmeter should indi-
cate 27.5 = 6.5 vde. If indi-
cation is normal. replace de-
fective A1S8. If indication is
abnormal, proceed to the next

step.
(2) Check de voltage between

A1S4-8 (+) and A1S4-7 (-);
voltmeter should indicate

21.5 = 6.5 vde. If indieation

is normal, replace defective
A1CRS. If indication is
abnormal, interlocking latch-
ing cireuit is defective.

b. The following corrective actions
should isolate troubles to com-
ponents within the interlocking
lateming circuit.

(1) Check de voltage between

A1S3C-NC (+) and E2

{-) ; voltmeter should indi-
cate 0 vde. If indication is
normal, replace defective
A184. If indication is abnor-
mal, proceed to the next step.



Item

REVERSE indicator does not
light.

FLT TIME ccunter will not
reset to zeto.

PLY TIME counter does not
[ R

a. Defective A1S2 switch-indicator.

b. Defective interlocking latching

cireuit.

Defective counter and/or A1CRT.

Defestive counter and/or counter con-

trol cirevit.
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Corrective action

(2) Check de voltage between
A185C-NC (+) and E2
(-); voltmeter should indi-
eate 0 vde. If indication is
normal, replace defective
A18S8. If indication is ab-
normal, proceed to the next

step.

(8) Check dc voltage between
A1S5C-NC (+) and E2
(=); voltmeter should indi-
cate 0 vde. If indicaton is
normal, replace defective
AlS2. If indication is
abnormal, replace defective
A1AS3 control drive circuit
card assembly.

a. The following corrective actions
should isolate troubles within the
switch-indicator circuit.

(1) Check dec voltage between
A1S82-1 (+) and A1S2-3
(-) ; voltmeter should indi-
cate 27.5 + 6.5 vde. If indi-
cation is normal, replace de-
fective A1S2. If indication
is abnormal, proceed to the
next step.

(2) Check de voltage between
A1S2-6 (+) and A1S2-7 (-);
voltmeter should indicate
27.5 + 6.5 vde. If indica-
tion is normal, relace de-
fective A1CRS. If indication
is abnormal, interlocking
latching circuit is defective.

b. The following corrective actions

should isolate troubles to com-
ponents within the interlocking
latching circuit.

(1) Check de voltage between
A188C-NC (+) and E2
(<) ; »oltmeter should indi-
cate 0 vd- It indication is
normal, ..»lace defective
A1S2, It iudication is abnor-
mal, proceed to the next step.

(2) Check dc voltage between
A1S5C-C (+) and E2 (-);
voltmeter should indicate 0
wvde. If indication is abnormal,
replace A1A3 control drive
circuit card assembly. If
trouble persists, replace

defective A1S5.

Check de voltage between A1M1-1 (+)
E2 (-); voltmeter should indicate
27.5 + 6.5 vde. If indication is nor-
mal, replace defective A1M1. If in-
dication is abnormal, replace defec-
tive A1CR7 and/or wiring. If trouble
persists, replace defective A1M1.

Replace A1A2 playback amplifier cir-
cuit card assambly. If trouble persists,
replace A1M1. 3.9
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Item Symptom
9 Andio cannot be momtored at
the speaker.

or headset jack.

10 Audio level cannot be varied. Defective A1R1 VOLUME control.

11 Poor audio quality.

Probable cause

Defective A1A2 playback amplifier
circuit card assembly, speaker and/

Defective A1A2 playback amplifier

Correclive arlion

Check for continuity between pins 2
and 6 on the HEADSET jack. If
continuity is obtained, replace de-
fective A1A2 playback amplifier
circuit card assembly and/or speaker.
If continuity cannot be obtained, re-
place defective HEADSET jack.

Replace defective A1R1 VOLUME
control.

Replace defective A1A2 playback

circuit card assembly and/or speaker.  amplifier circuit card assembly. If

trouble persists, replace speaker.

Section 1V. CIPR ADJUSTMENT, REPAIR, AND REMOVAL
REPLACEMENT

3-9. CIPR Adjustment

No adjustment is required on the CIPR during
direct support maintenance.

3-10. CIPR Repair

Repair of the CIPR at direct support maintenance
is limited to removal and replacement of defec-
tive circuit card assemblies. The defective circuit
card assembly determined by the testing and
troubleshooting procedures should be removed
and replaced in accordance with instructions pro-
vided in paragraph 3-11.

3-11 1. Removing and Replacing CIPR
Components

a. When removing or replacing components in
the CIPR controller, ensure that power to the
CIPR controller is disconnected. The cover must
be removed before maintenance personnel can
gain access to components authorized for removal
and replacement at direct support maintenance.
The cover is removed by removing a plain hexa-
gon nut and a 6/32 by |/4-inch pan-head screw
with associated flat washer from top of the cover
and then dliding the cover away from the base
control assembly [(fig. 3-2).

b. Figure 3-2|s provided as an aid to mainte-
nance personnel during removal and replacement
of components at direct support maintenance. The
following procedures provide instructions for re-
moving and replacing components authorized at
direct support maintenance.

NOTE ]
Two screws are used to secure each wir-

ing harness connector to the circuit card
assembly connector. The screws must be
loosened before attempting to discon-

3-10

nect the connectors. The screws will
remain with the wiring harness connec-
tors. During installation, ensure that
the connectors are properly mated be-
fore tightening the screws.

) CAUTION
Disconnect all power to the CIPR con-

troller before disassembly.

(1) Removing A1lA4 static power inverter
circuit card assembly.

(a) Insure that cover is removed (para 3-
11a).

(b) Remove three 6/32 by 3-inch and one
6/32 by 2 1/2-inch flathead screws from the top
of the electrical filter assembly.

(c) Disconnect wiring harness connectors
A1A5P5 and A1A5P6 from the static power in-
verter circuit card assembly.

(d) Disconnect connector A1AGA2P1
(from motor) from the static power inverter cir-
cuit card assembly.

(e) Remove static power inverter circuit
card assembly.

(2) Installing A1A4 static power inverter
circuit card assembly. The static power inverter
circuit card assembly can be installed by reversing
the removal instruction.

(3) Removing A1A3 timer controller circuit
card assembly.

(a) Insure that cover is removed (para 3-
11 a).

(b) Remove three 6/32 by 3-inch and one
6/32 by 2 1/2-inch flathead screws from the top
of the electrical filter assembly.

(c) Disconnect wiring harness connector
A1A5P4 from the timing controller circuit card
assembly.



(2) Remove timing controller circuit card
assembly.

(4) Imstalling A1A3 timer controller circuit
card assembiy. The timing controller circuit card
assembly can be installed by reversing the re-
moval instruction.

(5) Removing A1A2 record amplifier circuit
card assembly.

(a) Insure that cover is removed (para 3-
1lla).

(b) Remove three 6/32 by 3-inch and one
6/32 by 2 1/2-inch flathead screws from the top
of the electrical filter assembly.

(c) Disconnect wiring harness connectors
A1A5P2 and A1A5P3 from the record amplifier
circuit card assembly.

(@) Remove record amplifier circuit card
assembly.

(6) Installing A1A2 record amplifier circuit
card assembly. The record amplifier circuit card
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assembly can be installed by reversing the re-
moval instruction.
(7) Removing A1A1l regulator circuit card
assembly.
(a) Ensure that cover isremoved (para 3-
11a).

(b) Remove three 6/32 by 3-inch and one
6/32 by 2 1/2-inch flathead screws from the
top of the eectrical filter assembly.

(c) Disconnect wiring harness connector
A1A5P1 from the regulator circuit card assem-
bly.

(d) Remove regulator circuit card assem-
bly.

(8) Installing A1A1 regulator circuit card
assembly. The regulator circuit card assembly

can beinstalled by reversing the removal instruc-
tion.

3-11



TM 11-5835-239-35

/32 BY 1/4- INCH, CROSS RECESSED,

PAN-NHERD SCREW

FLAT WASHER
/—\ _—

w o AIASJI CONNECTOR
L—cov:n

1 6/32 BY 3-INCH, CROSS RECESSED,
FLAT-HEAD SCREW { 3 PLACES )
g 1 &

AIABAI ELECTRICAL FILTER ASSEMBLY

/32 BY 2 1/2-1NCH, CROSS RECESSED,
FLAT-HEAD CREW

AIAQ STATIC POWER INVERTER

CIRCUIT CARD ASSEMBLY AIASPS CORNECTOR

AIABA2P! CONNECTOR

AIA3 TIMER CONTROLLER ag" < & >
clnwl.t’nmnu,:nu —_— AlASP4 CONNECTOR

ONNECTOR
AIAZ RECORD AMPLIFIER AIASP2 CONNEC

CIRCUIT CARD ASSEMBLY AIASP3 CONNECTOR

A1AI REGULATOR
CIRCUIT CARD ASSEMBLY

AIASPI CONNECTOR
AIAS BRANCHED WIRING HARNESS

AIAG CONTROL
BASE ASSEMBLY

NOTE-
FOR 3028 VERSION OF AIAS,
see Fic 4-4(d)

TMS5035-239-35-92

Figure 3-2. C8203/ASH-23 recorder control

Section V. PLAYBACK UNIT ADJUSTMENT, REPAIR, AND REMOVAL
AND REPLACEMENT

3-12. Playback Unit Adjustment 3-13. Playback Unit Repair
No gdjustment is required on the playback unit Repair of the playback unit at direct support
during direct support maintenance. maintenance is limited to removal and replace-

3-12



ment of compopents runted On the playback
‘eontrol panel assembly [fig. 313), circuit card as-
gemblies, electronic components assembly, and
variable speed tape drive transmission assembly.
The defective component determined by the the test-
ing and troubleshooting procedures should be re-
moved and replaced in accordance with instruc-
tions provided in paragraph 3-14.

3-14. Removing and Replacing Playback Unit
Components

a. Disconnect power to the playback unit before
removing or replacing playback unit components
The playback unit must be removed from its case
before maintenance personnel can gain access to
components authorized for removal and replace-
ment at direct support maintenance. The playback
unit can be removed from its case by loosening
12 captive screws used to secure the playback
control panel assembly to the case. Oncethe play-
back control panel assembly is removed from its
case, most components are readily accessible and
can easly he replaced. When replacing wired
components, carefully mark each wire with tags
to avoid any rewiring errors during re-assembly.

b. Figure 3-37is provided as an aid to the main-
tenance personnel during removal and replace-
ment of components at direct support mainte-
nance. Figure 3-4 is provided to aid maintenance
personnel during removal and replacement of the
switch-indicator. The following procedures pro-
vide instructions for removal and replacement of
components authorized at direct support mainte-
nance.

NOTE

Two screws are used to secure each wir-
ing har ness connector to thecircuit card
assembly and electronic components as-
sembly connectors. The screws must be
loosened before attempting to discon-
nect the connectors. The screws will re-
main with the wiring har ness connector.
During installation, insure that the con-
nectorsare properly mated before tight-
ening the screws.

CAUTION
Disconnect power to the playback unit.
(1) Removing A1CBL1 circuit breaker.
(@) Tag wires to A1CBL1 circuit breaker.

TM 11-5835-239-35

(b) Remove screws securing wiring to the
circuit breaker and remove wires from the cir cuit
breaker.

(c) Remove circuit breaker mounting
hardware and remove circuit breaker from the
rear of the playback control panel assembly.

(2) Installing A1CBL1 circuit breaker. The
A1CBL1 circuit breaker can be installed by re-
versing the removal instruction.

(3 Removing A1A2 through A1A5 switch-
indicators [fig._3-4).
(@) Tag wires to the switch-indicator.

(b) Unsolder leads from the switch-in-
dicator terminals.

(c) Pull indicator assembly from the
switch housing assembly.

(d) Release sleeve assembly which holds
the switch on the panel inserting a small dot
screwdriver through the front of housing and
turn each (2) small jack-screw in the counter-
clockwise direction.

(e) Rush the holding lugs back into the
switch housing assembly recess with a small
screwdriver.

(f) Pull the switch housing assembly
through the front of the playback control panel
assembly.

(4) Installing A1A2 through A1A5 switch-
indicators [fig._3-4).

NOTE
The spare switch-indicator is supplied

without a legend. If the original indica-
tor assembly is not to be used with the
new switch housing assembly, perform
procedure removing and installing leg-
end outlined in paragraph 3-14 b (5).

(&) With the switch housing assembly in
the up position, install the switch housing as-
sembly through the front of the playback control
panel assembly.

(b) Slide the outer seeve over the switch
housing assembly with the gap in the outer sleeve
exposing the switch label.

(c) Tighten each jack screw in a clock-
wise direction until the pressure on the outer
sleeve firmly secures the switch housing assembly
to the playback control panel assembly.

(d) Resolder the tagged wires to their
proper switch terminals.

3-13
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Figure 3-3. Playback unit assembly (part 1 of 2).
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Figure 3-3. Playback unit assembly (part 2 of 2).

(5) Install legend. The legend from the de- tor should be removed and installed in the new
fective switch-indicator must be installed in the switch-indicator as follows:

new switch-indicator before the switch-indicator (a) Remove the plastic indicator window
is installed in the playback control panel assem- by inserting a small knife blade (TL-29) into
bly. The legend from the defective switch-indica- the top of the window and gently pry outward.
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The diffuser (legend is marked on the diffuser)
will fall out of the opening.

(b) Place the marked diffuser into the
new switch-indicator frame and secure in place
with the plastic window.

(c) Place the indicator assembly into the
switch housing assembly.

(d) Check switch action to ensure proper
installation.

(6) Removing A1M1 flight time meter
(counter).

(a) Tag wires of A1IM1 flight time coun-
ter terminals.

(b) Unsolder all leads from the flight time
counter terminals.

(c) Remove four 4/40 by 7/16-inch flat-
head screws and its associated hardware used to
secure the flight time counter to the playback con-
trol panel assembly.

(7) Ingtalling A1IM1 flight time meter. The
A1IM1 flight time meter can be installed by re-
versing the removal instructions.

(8) Removing A1R1 volume control.

(a) Tag wires to A1R1 volume control.

(b) Unsolder all leads from the volume
control.

(c) Loosen set screw on the knob and re-
move knob from the volume control shaft.

OUTER SLEEVE

SWITCH TERMINALS

SWITCH HOUSING
ASSEMBLY

HOLOWNG LUG

JACK SCREW
SLOT HEAD(2)

T0P TOP
00O LAMP_CONTACT (4)
p 2 31 AND SPRINGS
[}
o0
° g°89
A8 CD {INDICATOR ONLY)
(SWITCH)

TYPICAL LAMP AND SWITCH
TERMINAL IDENTIFICATION
END VIEW

(d) Remove volume control mounting
hardware and remove the volume control from
the rear of the playback control panel assembly.

(9) Installing A1R1 volume control. The
A1R1 volume control can be installed by re-
versing the removal instructions.

(10) Removing A1S1 rotary channel selector
switch.

(a) Tag wires to A1S1 rotary channel
selector switch.

(b) Unsolder all leads from the rotary
channel selector switch.

(c) Loosen set screw on knob and remove
knob from the rotary channel selector switch
shaft.

(d) Remove rotary channel selector switch
mounting har dwar e and remove the rotary chan-
nel selector switch from the rear of the playback
control panel assembly.

(12) Installing A1S1 rotary channel selector
switch. The A1S1 rotary channel selector switch
can be installed by reversing the removal in-
structions.

(12) Removing AlJ1 headset and AlJ2 re-
corder output jacks.

(a) Tag wires to the jack.
(b) Unsolder all wires from the jack.

HOUSING
FLANGE

INDICATOR
FLANGE

LAMP
8uLe

WINDOW AND
LEGEND DIFFUSER

INDICATOR
ASSEMBLY

TMS833-239-35-90

Figure 3-4. Switch-indicator assembly.
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(c) Remove jack mounting hardware and
remove the jack from the rear of the playback
control panel assembly.

(13) Installing A1J1 headset and A1J2 re-+
corder output jacks. The A1J1 headset and A1J2
recorder output jacks can be installed by re-
versing the removal instructions.

(14) Removing A1LS1 speaker.

(a) Tag wires to A1LS1 speaker.

(b) Unsolder all leads from the speaker.

(c) Remove four 6/32 by 1/2-inch flat-
head screws and its associated hardware used to
secure the speaker to the playback control panel
assembly.

(d) Remove speaker.

(15) Installing A1LS1 speaker. The A1LS1
speaker can beinstalled by reversing theremoval
instruction.

(16) Removing speaker grill

(@) Remove four 6/32 by 1/2-inch flat-
head screws and its associated hardware used to
secure the speaker to the playback control panel
assembly.

(b) Remove the speaker grill while lift-
ing the speaker.

(17) Installing speaker grill. The speaker
grill can be installed by reversing the removal
instructions.

(18) Removing AL1T1 input transformer.

(a) Tag wiresto A1T1 input transformer.

(b) Unsolder all leads from the input
transformer.

(c) Remove four 4/40 by 7/16-inch flat-
head screws and its associated hardware used to
secure the input transformer to the playback
control panel assembly.

(d) Remove input transformer.

(19) Installing A1T1 input transformer. The
A1T1 input transformer can be installed by re-
versing the removal instruction.

(20) Removing A1A2 playback amplifier cir-
cuit card assembly.

(a) Disconnect audio cable connector W2-
P2 from A1A2J1 and wiring harness connector
A1P5 from A1A2J2.

(b) Remove five 6/32 by S/M-inch pan-
head screws with washers used to secure the cir-
cuit card assembly to the support.

(c) Remove circuit card assembly from
the support.

(21) Installing A1A2 playback amplifier cir-
cuit card assembly. The A1A2 playback amplifier

TM 11-5835-239-35

circuit card assembly can be installed by reversing
the removal instruction.

(22) Removing A1A3 control drive
card assembly.

(a) Disconnect harness connector A1P3
from A1A3J1.

(b) viewed from the rear of the playback
control panel assembly, remove the lower-right
speaker mounting 6/32 by 1/2-inch flat-head
screw and its associated hardware.

(c) Using a socket set, remove four 6/32
hexagon extended washer nuts used to secure the
circuit card assembly to the support.

(d) Remove the circuit card assembly
from the support.

(23) Installing A1A3 control drive circuit
card assembly. The A1A3 control drive circuit
card assembly can be installed by reversing the
removal instruction.

(24) Removing A1A4 electronic component
assembly.

(a) Disconnect wiring harness connector
A1P4 from A1A4J1.

(b) Disconnect motor wiring connector
A1ATA4PL from Al1A4J2.

(c) Loosen three clenching clamps and
screws at the base of the tape drive motor and
position clamps so they clear the dots in the
motor housing.

(d) Set tape speed control lever on the
front panel to the NEUT position.

(e) Remove the tape drive motor section.

(f) Remove four 4/40 by 3/4-inch pan-
head screws, flat washers, and Seeve spacers
used to secure the electronic component assembly
to the A1A7 variable speed tape drive transmis-
son assembly.

(g) Remove electronic component assem-
bly.

(25) Installing AlA4 electronic component
assembly. The A1A4 electronic component as
sembly can be installed by reversing the removal
instruction.

NOTE

Insure that the sleeve spacers are prop-
erly positioned during installation of the
electronic component assembly.

(26) Removing A1A7 variable speed tape
drive transmission assembly.

(&) Remove A1A4 electronic component
assembly in accordance with paragraph 3-14b
(24).

3-17



TM 11-5835-239-35

(b) Remove three 6/32 by 7/16-inch flat
head screws from front of the playback control
pand assembly.

(c) Remove two 4/40 by 5/8-inch flat-
head screws from the front of the playback con-
trol pand assembly.

(d) Remove the variable speed tape drive
transmission assembly.

(27) Installing A1A7 variable speed tape
drive transmission assembly. The A1A7 variable
speed tape drive transmission assembly can bein-
stalled by reversing the removal instruction.

(28) Removing A1S6 power switch.
(a) Tag wires to A1S6 power switch.

(b) Unsolder leads from the switch ter-
minals.

(c) Remove switch mounting hardware
and remove switch from the rear of the playback
control panel assembly.

(29) Installing A1S6 power switch. The Al-
S6 power switch can be installed by reversing
the removal instructions.

Section VI. CIPR TESTING PROCEDURE

3-15. General

This section contains procedures for testing the
CIPR controller at the direct support maintenance
level. Testing is performed to ensure that the
equipment can be operated properly before issu-
ing the unit to the organizational level and to
assist in isolating troubles when repair is re-
quired. Procedural instructions are to be accom-
plished in the sequence in which they are pre-
sented. Troubleshooting procedures (para. 3-5)
are to be used to correct any operational failures
discovered during this test.

3-16. CIPR Operational Test

a. Test Equipment. Test equipment required
to perform operational test are listed in para-
graph 3-2.

b. Test Connections and Condition. Several
test connection and condition are required to per-
form operational test. Test connections are illus-
trated in[figures 3-5|through 3-6. The following
preliminary procedure should be accomplished
prior to performing the operational test outlined
in paragraph 3-16c.

CAUTION
DC input to the CIPR must not exceed
positive 30 volt.

(1) Verify that positive 28-volt dc power is
available for test.

(2) Verify that Sound Recorder Test Set
TS-2854/ASH-23 (CIPR test set) POWER CKT
BRKR circuit breaker is deenergized (pulled
out).

(8) Ensure that 28-volt dc power source is
adjusted for positive 28 + 1 volts.

3-18

(4) Connect CIPR test set power cable to
the 28-volt power source.

(6) Press CIPR test test POWER CKT
BRKR circuit breaker. The circuit breaker shall
remain in the energized position.

(6) Press and release CIPR test set POWER
ON switch-indicator. The POWER ON indicator
and one-half of the TAPE END SIMULATION
INTERNAL/EXTERNAL indicator shAll light
and remain on.

(7) Press and hold CIPR test set POWER
LAMP TEST switch-indicator. All remaining (8)
indicators on the front panel shall light.

(8) Release POWER LAMP TEST switch-
indicator. All indicators except the POWER ON
and one-half of the TAPE END SIMULATION
INTERNAL/EXTERNAL indicators shall go out

(9) Rotate CIPR test set RECORD COM-
MAND and OUTPUT SELECT switches to
OFF.

(10) Press and releaee CIPR test set POWER
ON switch-indicator. The POWER ON and the
illuminated half of the TAPE END SIMULA-
TION INTERNAL/EXTERNAL indicators
shall go out.

(11) Connect VTVM, oscilloscope, oscillator,
and counter to 115-volt, 60-hertz power source.

(12) Connect CIPR teat set cables to the
CIPR controller [(fig. 3-5).

(13) Energize VTVM, oscilloscope, oscilla-
tor, and counter.

(14) Allow sufficient time for the test equip-
ment to warm up.

NOTE

Connect test equipment to the CIPR
test set as required during the test.
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Figure 3-8. Test setup for checking CIPR controller output.
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c. Test Procedure.

Stap New Tout equipment Bouipmont under test
1 lnltimster: Adjust as requirad CIPR controller
for +28 wde, +20 vde, +10
wie, and +5 vde readings.

2  Oscilloscope: Adjust to ob- CIPR controller
serve waveform A illustrated

in figure 8-1. This pulse

will displayed once each

miinute.

8  Oscilloacope: Adjust to observe CIPR controller
waveform B illustrated in

figure 3-1.

3-23

Test procedure

a. Insure that preliminary procedura
outlined in paragraph 3-16b has
been completed.

b. Press and release CIPR test set
POWER ON switch-indicator.

¢. Measure dec vultage between CIPR

TM 11-5835-239-35

Psrformancs standard
a. N/A

b. CIPR test set POWER ON and
one-half of the TAPE END
SIMULATION INTERNAL/
EXTERNAL indicators shall
light and remain on.

¢. Multimeter shall indicate +28 + 2

test set VOLTAGE +28V (+) and vde.

GND (-) test jacks.

d. Measure de voltage between CIPR
test set VOLTAGE +20V (+)
and GND (-) test jacks.

e. Measure de voltage between CIPR
test set VOLTAGE +10V (+)
and GND (-) test jacks.

f. Measure dc voltage between CIPR

test set VOLTAGE +5V (+) and

GND (~) test jacks.

g. Disconne~t multimeter.

a. Rotate CIPK tert set RECORD
UOMMAND switeh to VWS,

b. Check for motor t:ming pulse wave-
form between CIPR test set
TIMING PULSE (+) and GND
(-) test jacks.

a. Check for motor phase waveform
between CIPR test set MOTOR
PHASE 1A (+) and GND (-)
test jacks.

b. Check for motor phase waveform
between CIPR test set MOTOR
PHASE 1B (+) and GND (-)
test jacks.

¢. Check for motor phase waveform
between CIPR test set MOTOR
PHASE 2A (+) and GND (-)
test jacks.

d. Check for motor phase waveform
between CIPR test set MOTOR
PHASE 2B (+) and GND (-)
test jacks.

e. Rolatz CIPR test set RECORD
COMMAND switch to OFF.

f. Disconnect oscilloscope.

d. Muiltimeter shall indicate +19 £ 2
vde,

¢. Multimeter shall indicate +9.5
* 1 vde.

f. Multimeter shall indicate +4.76
+ 0.6 vde.

g. N/A

a. Magazine drive sprocket shall begin
to rotate.

d. Oscilloscope shall display waveform
A 1llustrated in figure 3-1. Wave-
form will be displayed once each
minute,

a. Oscilloscope shall display waveform
B illustrated in figure 3-1.

b. Oscilloscope shall display waveform
B illustrated in figure 3-1.

¢. Oscilloscope shall display waveform
B illustrated in figure 3-1.

d. Osclloscope shall display waveform
B illustrated in figure 3-1.

e. Magazine drive sprocket shall stop.
f. N/A



Step No Test cquipment
& CIPR tost set: Set controls
as reguired.

5  CIPR test set: Set eontrols
a3 reguired.

Equigment wnder test
CIPR confxoller

CIPR controller
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Test procedure
o Observe magarine drive sprocket.

b. While cbeerving magazine drive
sprocket, rotate CIPR test set
BRECORD COMMAND switch
to PILOT, VWS, and SPARE,

o. Rotate CIPR test set RECORD
COMMAND switch to OFF.

d. Obeerve magasine drive sprocket.,

a. Observe CIPR test set TAPE END
SIMULATION INTERNAL/
EXTERNAL switch-indicator.

b. Press and hold CIPR test set TAPE
END SIMULATION NO. 1
switch-indicator.

¢. Release CIPR test set TAPE END
SIMULATION NO. 1 switch-
indicator.

d. Obeerve magasine drive sprocket.

e, Preas and release CIPR test set
TAPE END SIMULATION NO.
2 switch-indicator.

f. Observe magazine drive sprocket.

g. Rotate CIPR test set RECORD
COMMAND switch to PILOT.

k. Rotate CIPR test set RECORD
COMMAND switch to OFF.

TM 11-5835-239-35

Performencs standard

a. Sprocket shail move approximately
1/8 revolution each minute, Move-
ment can occur in either direction.
Observe three movement.

b. Magazine drive sprocket shall ro-
tate continuously in the direction
observed in 4a.

¢. Magazine drive sprocket shall stop.

d. Magazine drive sprocket shall
move approximately 1/3 revolu-
tion each minute. Observe one
movement.

a. If EXTERNAL segment is illum-
nated, press and release TAPE
END SIMULATION INTER-
NAL/EXTERNAL switch-indica-
tor until INTERNAL segment
iliuminates.

b. FAILURE SIGNAL indicator shall
light and magazine drive sprocket
shall rotate continuously in the
counterclockwise direction.

¢. FAILURE SIGNAL indicator shall
extinguish and magazine drive
sprocket shall stop.

d. Magarzine drive sprocket shall move
approximately 1/3 revolution in
the counterclockwise direction.
Movement shall occur once each
minute, Observe one movement.

f. If timing pulse occurs at this time,
magazine drive sprocket will
move approximately 1/3 revolu-
tion in the clockwise direction.

f. Magazine drive sprocket shall move
approximately 1/8 revoluticn in
the clockwise direction. Movement
shall occur once each minute. Ob-
serve one movement.

¢. Magazine drive sprocket shall
rotate continuously in the clock-
wise direction.

h. Magazine drive sprocket shall stop.



Step New
]

Contrel settings

Test oquipment

CIPR test set: Set controls

&8 required.

CIPR test ast: Set controls as

CIPR test cot. Set controls as

Counter: Adjust to read
400-hezrts signal.

Bquipment under test
CIPR eontroller

CIPR controller

CIPR Controlier
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Test procedure

a. Preag and release CIPR test sot
POWER ON switch-indicator.

b. Disconnect CIPR test set A1W1P1
connector from CIPR controBler
A1ASJ2 connector.

o. Press and relense CIPR test set
POWER ON switch-indiostor.

a. Press and release CIPR test act
TAPE END SIMULATION IN-
TERNAL/EXTERNAL switch-
indicator.

5. Press and hold CIPR test set TAPE
END SIMULATION NO. 1
switeh-indicator.

¢. Release CIPR test sct TAPE END
SIMULATION NO. 1 switch-
d. Obsexrve magasine drive sprocket.

¢. Presa and release CIPR test set
POWER ON switch-indicator.

/. Reconnect CIPR test set A1W1P1
connector to CIPR controller
A1A6J2 connector.

@. Press and release CIPR test set
POWER ON switch-indicator.

a. Connect counter to CIPR test set
MOTOR PHASE 1A (+) and
GND (~) test jacka.

b. Rotate CIPR test set RECORD
COMMAND switch to VWS,

a. POWER ON indicator and IN-
TERNAL segment of TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator
shall extinguish.

b. N/A

e. POWER ON indieator and INTER-
NAL segment of the TAPE END
SIMULATION INTERNAL/
EXTERNAL indicator shall light.

a. EXTERNAL segment of the TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator shall

light.

b. FAILURE SIGNAL indicator shail
light and magasine drive sprockst
shall rotate continuously in the
counterclockwise direction.

¢. FAILURE SIGNAL indicator shall

minute. Observe one movement.
o. POWER ON indicator and EX-
TERNAL segment of the TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator
shal! extinguish.
f- N/A

9. POWER ON indicator and EX-
TERNAL segment of the TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator
shall Light.

a. N/A

b. Counter shall indicate 400 = 8 herts.
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10

Tosd equipment Beuipment under test

VIVH: Adfest to massure CIPR eoutxollsr
0.35 to 3.8 voits ma.

sarve waveform C illustrated
in figeve 3~1. Thia pulse
will be dispiayed onco cach

VTVM: Adjust to measure
0.53 volt rma.

Oscillator: Adjust for 300-
hgch,o.sa-voltminpu

CIPR controller
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Test proesdure

& Rotate CIPR test set RECORD
COMMAND switch to OFF.

d. Disconnect counter.

a. Preas and release CIPR test set
TAPE END SIMULATION
NO. 1 switch-indieator.

b. Conneet VTVM to CIPR test aet
OUTPUT SELECT MONITOR
1 connector,

¢. Connect oscilloscope to CIPR test
set OUTPUT SELECT MONI-
TOR 2 connector.

d. Rotate CIPR test set RECOBRD
OOMMAND switch to VWS,

o. Rotate CIPR teat set QUTPUT SE-
LECT switch saquentially to
PILOT A, VWS A, and SPARE

A.
f. Botate CIPR test set OUTPUT SE-
LECT switch to TIME A.

g. Preas and release CIPR test set
TAPE END SIMULATION NO.
2 switch-indicator.

k. Rotate CIPR test set OUTPUT
SELECT switch sequentially to
PILOT B, VWS B, and SPARE
B.

i. Rotate CIPR teat set OUTPUT SE-
LECT switch to TTME B.

7. Rotate CIPR test set OUTPUT
SELECT switch to OFF.

k. Disconmect VTVM and oscifloscope.

a. Press and release CIPR test set
TAPE END SIMULATION NO.
1 switch-indicator.

b. Connect VTVM to CIPR test set
INPUT MONITOR PILOT/
ALTN (+) and GND (-) test
jacks.

e. Connect oscillator to CIPR test set
INPUT MONITOR OSCILLA-
TOR connector.

TM 11-5835-239-35

Performancs ctondard
e. N/A

d N/A

a. Magaxine drvive sprocket shall rotate
momeniarily in the counter-
clockwine direction.

b. N/A

. N/A

d. N/A

o. VTVM shall indicate between 0.95
and 3.8 volie rms at cach switch

position.

7. Oscilioacope shall display waveform
C illustrated in figure 3-1. This
pulse will be displayed once each
minute.

9. Magasine drive sprocket shail begin
to rotate in the clockwise direstion.

K. VTVM shall indicate between 0.95
and 3.8 volts rms at each switch

position.

% Oscilloscope shall dieplay waveform
C illustrated in figure 3-1. This
pulse will be displayed once each
minute.

j. N/A

k. N/A

a. Magazine drive sprocket shall ro-
tate momentarily in the counter-
clockwise direction.

b. N/A

c. N/A
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VTVM: Adjust to measure
0.53 voit rms.

Qseillator: Adjust for
1000-herts, 0.53-volt rms
input signal.

VTVM: Adjust to measure
047 to 1.9 volta rms.

Bguipuent vader tost

CIPR controller

CIPR controller

CIPR controller

3-27

Test procedure

d. Adjust oscillator for 300-hexts,
0.53-volt rms input signal.

e. Disconnect VIVM.

a. Connect VIVM to CIPR test st
CUTPUT SELECT MONITOR
1 comnector.

b. Press and hold CIPP teat set
BIAS INHIRI? switch-indicator.

¢. While BIAS INHIBIT switch-
indicator is pressed, rotate OUT-
PUT SELECT switch sequentially
to PILOT A, VWS A, and SPARE

A.

d. Release BIAS INHIBIT switch-
indicator.

o. Press and release CIPR test set
TAPE END SIMULATION
NO. 2 switch-indicator.

/. Preas and hold CIPR test set BIAS
INHIBIT switch-indicator.

g. While BIAS INHIBIT switch-
indicator is pressed, rotate OUT-
PUT SELECT switch sequentially
to PILOT B, VWS B, and SPARE
B.

A. Release BIAS INHIBIT switch-
indicator.

i. Disconnect VTVM.

6. Press and release CIPR test set
TAPE END SIMULATION NO.
1 switch-indicator.

b. Connect VTVM to CIPR test set
INPUT MONITOR PILOT/
ALTN (+) and GND (-) test
jacks.

¢. Insure that oscillator is connected to
CIPR test set INPUT MONITOR
OSCILLATOR connector.

d. Adjust oscillator for 1000-hertz,
0.53-volt rms input signal.

e. Disconnect VT'VM.

a. Connect VTVM to CIPR test set
OUTPUT SELECT MONITOR
1 connector.

b. Repeat steps 116 through 114,
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d. VT'VM shall indieste 0.58-volt
ms.

e N/A

a N/A

b. N/A

. VTVM shall indicate between 0.47
and 1.9-volt rms at each switch
position.

d. N/A

o. Magazine drive sprocket shall begin
to rotats in the clockwise direction.

f- N/A

g. VTVM shall indicate between 0.47
and 1.9-volt rms at each switch
position.

A. N/A

& N/A

a. Magazine drive sprocket shall begin
to rotate in the counterclockwise
direction.

b. N/A

e. N/A

d. VTVM shall indicate 0.53-volt
TMos.

e. N/A

a. N/A

b. Same indication should be moni-
tored.



Stap No.

14

16

16

17

18

Contrel esttings
Teat equipment Equipment under tast
VTVM: Adjust to messure CIPR coatroller
@.53 volt rms.
Oaeillator: Adjust for 3000-
Derts, 0.58-voit rma input
signal.
VIVH: Adjust to meagure CIPR controller
0.47 to 1.9 volts rma.
VTVH: Adjust to measure CIPR controller
1.76-millivolt rma.
VTVM: Adjust to messure CIPR controller
0.58 volt rms.
Oscillator: Adjust for 1000~
herts, 0.53-volt rms input
signal.
VTVM: Adjust to read deci- CIPR controller

bels.
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Test proccdure

a. Preas and yelease CIPR test set
TAPE END SIMULATION NO.
1 gwiteh-indicator.

b. Connect VIVM to CIPR lest set
INPUT MONITOR PILOT/
ALTN (+) and GND (-) test

Jacks.

¢. Insure that cecillator is connected
to CIPR test set INPUT MONI-
TOR OSCILLATOR connector.

d. Adjust oacillator for 3000-herts,
0.53-volt rms input signal.

¢. Disconnect VTVM.

a. Connect VT'VM to CIPR test set
OUTPUT SELECT MONITOR
1 connector.

5. Repeat ateps 11 through 11&

a. Connect VT'VM to CIPR test set
INPUT MONITOPR PILOT MIC
connector.

b. Diaconnect VTVM.

a. Connect VTVM to CIPR test set
INPUT MONITOR PILOT/
ALTN (+) and GND (-) test
jacks.

b. Insure that oscillator is connected
to CIPR test set INPUT MONI-
TOR OSCILLATOR connector.

¢. Adjust oscillator for 1000-herts,
0.563-volt rms input signal.

d. Disconnect VTVM.

a. Connect VTVM to CIPR test set
OUTPUT SELECT MONITOR
1 connector.

b. Press and hold CIPR test set BIAS
INHIBIT switch-indicator.

¢. While BIAS INHIBIT switch-
indicator is pressed, rotate
OUTPUT SELECT switch ge-
quentially to PILOT B, VWS B,
and SPARE B.

d. Release BIAS INHIBIT switch-
indicator.

e. Disconnect oscillator.

TM 11-5835-239-35

Perfermancs stendard

a. Megasine drive sprockst shall begin
to rotate in the counterclockwise
lirects

b. N/A

o. N/A
d. VTVM shall indicate 0.53-voit ras.
e. N/A
a. N/A

b. Same indication should be moni-
tored.

a. VI'VM shall indicate 1.76 £ 0.18
milkivolt rma.

a. N/A

b. N/A

¢. VTVM shall indicate 0.53-volt rms.

d. N/A

a. N/A

b. N/A

¢. Record db level indication moni-
tored on the VT'VM at each
switch position.

d. N/A

e. N/A



19  CIPR test set: Set controls
23 reguired.

CIPR controller
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INPUT MONITOR GND teat
jack.
g. Preas and hold CIPR teat set BIAS
INHIBIT switch-indieator.
A, While FIAS INHIBIT switch-
indicator is pressed, rotate OUT-
PUT SELECT awitch sequentially
to PILOT B, VWS B, and SPARE

B.

d. Release BIAS INHIBIT switch-
indicator.

o. Compare db level recorded in 18¢
with db level recorded in 18A.

f. Disconnect VTVM.

a. Rotate CIPR test set RECORD
COMMAND switch to PILOT.

b. Press and hold CIPR test set VWS
COMMAND INHIBIT switch-
indicator.

¢. Release VWS COMMAND IN-
HIBIT switch-indicator.

d. Rotate CIPR test set RECORD
COMMAND switch to VMS.

6. Press and hold CIPR test set
VWS COMMAND INHIBIT

/. Release VWS COMMAND IN-
HIBIT switch-indicator.

g. Rotate CIPR test set REOCORD
COMMAND awitch to SPARE.

A. Rotate CIPR test s2t RECORD
COMMAND switch to VWS,

1. Rotate CIPR test set RECORD
COMMAND switch to SPARE.

§. Press and hold CIPR test set VWS
COMMAND INHIBIT switch-
indicator.

k. Release VWS COMMAND IN-
HIBIT switch-indicator.

L. Rotate CIPR test set RECORD
COMMAND switch to OFF.

- 3

A T e

g- N/A

b. Record db level indication moni-
tored on the VIT'VM at each switch
ponitior.

d. N/A

¢. The db indications recorded in 18k
shall be at least 38 db bheiow the
levels recorded in 180 for the
seame switch position.

f. N/A

a. Magarine drive sprocket shall rotate
continuously.

b. Magazine drlw sprocket shall con-
tinue to rotate.

¢. Magazine drive sprocket shal con-
tinue to rotate.

d. Magazine drive sprocket shall
continue to rotate.

¢. Magasine drive sprocket shall stop
rotating.

f. Magasine drive sprocket shall not
rotate.

g. Magaszine drive sprocket shall begin
{0 rotate.

h. Magazine drive sprocket shall con-
tinue to rotate.

i. Magazine drive sprocket shall con-
tinue to rotuie.

§. Magusine drive sprocket shall eon-
tinue to rotate.

k. Magazine drive sprocket shall con-
tinue to rotets.
I. Magazine drive sprocket shall stop.



Stap No.

Teat equipmont

Hquigmont under test

Test procedurs

m. Rotate CIPR test set OUTPUT
SELECT switsh to OFF

n. Disconnect oscillator and oscillo-
scope.

o. Deenergize nower to the tast equip-
ment.

p. Preas and relesse CiPR teat set
POWER ON switch-indieator.

q. Disconnect CIPR controller from
the CIPR test set.

r. Disconnect CIPR test set from 28-

volt power source.

TM 11-5835-239-35
Performance standard

m. N/A

n N/A

o. N/A

p. POWER ON indicator shall go out.
q. N/A

r. N/A
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Section VII. PLAYBACK UNIT TESTING PROCEDURE

3-17. General

This section contains instructions for testing the
playback unit at the direct support maintenance
level. Testing is performed to ensure that the
equipment can be operated prior to issue and to
isolate troubles within the playback unit when
repair isrequired. Procedural instructions should
be accomplished in the sequence in which they
are presented. Troubleshooting procedures (para
3-8) areto be used to correct operational failures
discovered during the test.

3-18. Playback Unit Operational Test

a. Equipment and Materials. A jumper wire
will be required to perform the operational test
outlined in this paragraph.

b. Test Connection and Conditions. Prepare
the playback unit for operational test as follows:

(1) Open playback unit case and visually
inspect the panel and ac line cord.

(2) Verify that tape speed control lever is
set to NEUT.

(3) Verify that magnetic equipment in the
proximity of the playback unit is turned off.

(4) Verify that POWER ON/OFF switch is
set to OFF.

(5) Verify that CHANNEL SELECT switch
is set to ALL.

(6) Rotate VOLUME control to mid-paint.

(7) Connect the playback unit ac line cord
to 115-volt, 60-hertz, single-phase power source.

3-31



c. Test Procedure.

Kquipment under test

Sound Reproducer Set AN/ASH-
24 (playback unit)

Stop No. Test omupmont

1 N/A

Lest proceduve
. Energise (push in) POWER CKT
BRKE.

b Set POWER ON/OFF switch
to ON.
e. Observe magasine drive gear.

d. Set tape spesd control lever to
NORMAL,

¢. Momentarily ground pin 11 to pian
12 on front panel A1W2J8 con-
nector.

J. Press ard relcage REWIND
switch-indicator.

9. Press and relex~2 STOP switch-
indieator.

KA. Press and releass PLAY switeh-
indicator.

i. Press and relsase REVERSE switch-
indieator.

§. Press and relaase STOP svitch-
indicator.

k. Momentarily ground pin 18 to pin
12 on front panal A1W2s8 con-
nector.

L Press and release PLAY switch-
indieator.

3-32
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e N/A

b STOP indicator shall light sad re-
main on.

¢. Magasine drive gear sheuld not
be rotating.
& N/A

6. This should unlateh éire:tisn cen-
trol relay A1A4KS on the A1A4

rotating.

A. STOP indieator shall go out, PLAY
indicator shall ¥ght, and maga-
sine drive gear shall rotate in
the B (clockwise) direction.

i. PLAY indicator shall go out, RE-
VERSE indicator shall light,
and magasine drive gear shall
Totats in the A (ecunterclockwise)
direction.

§. REVERSE indicator shall go out,
STOP indieator shall light, and
magasine drive gear shall stop

rotating.

k. This should energise direction con-
4rol relay A1A4K2 on the AlA4
electronic components assembly
and track select relay A1A2K1
on the A1A2 playback amplifier
cirenit card assembly.

L. STOP indicator shall go out, play
indicator shall light, and maga-
zine drive gear shall rotate in the'
A (counterclockwise) direction.
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magasine drive gear shall stop
o. Pross and release REWIND switch- o. STOP indluhr shall go out, RE-
indicator. WIND indicator shall light, and

magasine drive gear shall rotate
in the B (clockwise) direction.
P. Press and release STOP switch- p. REWIND indicator shail go out,

indicator. STOP indicator shall light, and
magasine drive gear shall stop
rotating.
g. Set tape speed control lever to q. N/A
F!S8T.
r. Press and release PLAY switch- r. STOP indicator shall go out, PLAY
indicator. indicator shall Hght, and maga-
zine drive gear shall rotate in
the A (counterclockwise) direc.
tion. Note the speed of rotation.
The magazine drive gear should
be rotating five times faster nor-
mal speed.
8. Press and release STOP switch- 8. PLAY indicator shall go out, STOP
indicator. indicator light, and magazine
drive gear shal stop rotating.
t. Press and release REVERSE & STOP indicator shall go out, RE-
switch-indicator. VERSE indicator shall light, and
the magasine drive gear shaill

rotate in the B (clockwise) direc-
tion at five times its normal

speed.
%. Press and release STOP switch- %. REVERSE indicator shall go out,
indicator. STOP indicator shall stop, and
magsazine drive gear shall atop
rotating.
v. Set POWER ON/OFF switch to v. STOP indicator shall go out.
OFF.
w. Set tape speed control lever to w. N/A
NEUT.
z. Deenergize (pull out) POWER z. N/A
CKT BRKR.

¥. Disconnect ac power cable from the y. N/A
&C power source.

3. Secure ac power cable in coverand s N/A
secure cover on the unit.

3-33
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CHAPTER 4

GENERAL SUPPORT MAINTENANCE

Section |. General

4-1. Scope of General Support Maintenance

This chapter contains instructiona for mainte-
nance operation silocated for general support
maintenance of the CIPR and playback unit. In-
structions are provided for isolating troublea to
a circuit on a circuit board assembly, removal and
veplacement of defective part, and testing of the
required circuit board assembly to ensure that the
assembly can function within specification. Also,
procedure for fabricuting test tape is provided in
this chapter. Troubleshooting, repair, removal
and replacement, and testing procedures for the
CIPR sehassemblies are previded in sections II,
IV, aand VI. Troubleshooting, repair, removal
and replacement, fabricating test tape, and testing

procedures for the playback unit subassemblies
are provided in sections 111, V, and VII.

4-2. Tools, Test Equipment, and Materials
Required

a. No additional tools or test equipment other
then tools and test equipment allocated for orge-
nizational and direct support maintenance arere-
quired to maintain the CIPR at general support
maintenance.

b. In addition to tools and test equipment allo-
cated for organizational and direct support main-
tenance, the following tools and test equipment
are required to maintain the playback unit at
general support maintenance.

Test oqulpmont Common nowme

Boproducer Set, Sound AN/ASH-2¢  Playback unit (PBU)
Tent Set, Recorder Set TS-235¢/ASH- CIPR teat set

Control, Recorder C8206/ASH-23 CIPR controller
Kagazine, Ssund Reecrder Set MA- CIPR magwsine

Generator, Mgnal SG-71/FCC Osciilator
GCounber, Elsctronie Digital Readout Counter

Voltnetsr, Electronlec ME-80E/U VTVM
Bulk Tepe Eraser MF-8/U Tape eraser
Stopwateh Stopwstch
Phone Plug, PJ-035B Phone plug

Foderal stock number
5835-179-4691
6625-435-4779

5835-244-7310
5835-144-7311

6625-669-0255
6625-911-6368

6625-669-0742
5835-543-1910

5935-192-4760

Section II. CIPR SUBASSEMBLY TROUBLESHOOTING

4-3. General

Troubleshosting at general support maintenance
level inciudes all the techniques outlined for or-
ganizational and direct support maintenance and
any special or additions! technique required to
isolate to a defective part. The systematic trou-
bleshooting procedures which began with the op-
erational and sectionslization performed at the
organizational nnd direct support levels are car-
ried to & higher maintenance category in this

4-4. Organization of CIPR Subassembly
Troubleshooting Procedure

a. General. The first step in servicing a defec-
tive subassembly is to locate the fault to a par-
ticular circuit within the subassembly. After
localizing the fault to a particular circuit, further
troubleshooting shall be performed to isolate the
trouble to a replaceable or repairable part.

b. Location. General information which can
aid maintenance personnel in isolating troubles
in the subassembly is listed below. Also, the

4-1
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(1) Visual inspection. Inspect the subassem-
blies for burned components, arcing between
components, broken or loose connections and
components, and defective solder connections.
These faults may often be located by sight,
smédll, or hearing.

(2) Operational test. Operational tests usu-
ally indicate the general location of the trouble.
In many instances, the test will aid in determin-
ing the nature of the trouble. Operational tests
to determine if the subassembly can be operated
within specification are outlined in paragraph
4-18.

(3) Troubleshooting chart. Troubleshooting
chart (para 4-6) lists symptom of common trou-
bles and their corrective actions. The maintenance
personnel should use this chart as an aid when
troubleshooting the subassemblies.

c. Isolation. Faulty components may be iso-
lated by voltage and resistance checks. Voltage
and resistance data for the CIPR controller circuit
card assemblies are provided in paragraph A.
Use resistor and capacitor color code diagrams
(fig. 7-1 and 7-2) to determine the value of the
resistors and capacitors.

d Waveform. Waveforms required during
maintenance of the CIPR controller are illus-
trated in figure 3-I.

4-5. CIPR Controller Voltage and Resistance
Data

a. Voltage and resistance data for the CIPR
controller circuit card assemblies are provided in

this paragraph. This infomation should be used
with the troubleshooting data provided in para-
graph 4-6 to isolate troubles in the circuit card
assemblies.

b. The voltage and resistance measurements
are made with all circuit card assemblies con-
nected and properly grounded. Multimeter TS
352/U or equivalent should be used to make the
voltage and resistance measurements. Unless
otherwise specified, all measurements are made
with respect to chassis ground. Tolerance for
voltage readings is £ 10 percent while tolerance
for resistance readings is + 50 percent

NOTE _
All voltage readings are made with

CIPR test set POWER ON indicator and
EXTERNAL segment of the TAPE
END SIMULATION INTERNAL/EX-
TERNAL inducator illuminated and
RECORD COMMAND and OUTPUT
SELECT switches positioned to OFF.
All resistance readings are made with
the CIPR controller disconnected from
the CIPR test set and with the multim-
eter scaling control positioned to the
R X 10 scale. Since the R X 10 scale
is used, all resistances in excess of 2000
ohms may indicate infinity.

~ CAUTION
When making resistance measurements,

use only the R X 1 or R X 10 scale.
Using a higher scale can damage the
transistors.

(1) A1lA1 regulator circuit card assembly.

Collector Base Emitter

Ref. dos. type Transwstor function Volts Ohms Volts Ohms Volts Ohmo
AlA1Q1 2TO40L 30683 20-volt regulator 18 60 26 160 265 600
AlA1Q2 2N200TA 20-volt regulator 3 160 26 450 2.5 600
AlA1Q3 ZN1893 20-volt regulator A 8000 6 Inf. 6 Inf.
A1A184 ZN2007A 20-volt regulator 0 0 5.5 52 6 Inf.
A1A1Q5 2N290TA 5/10-volt regulator 8.4 Inf. 9 500 9 600
A1A1Q6 ST33066LB0855 5/10-volt regulator 15 140 9 800 10 300
A1A1Q7 2N2907A 5/10-volt regulator 2.6 100 5 180 54 Inf.
AlA1Q8 ST33066LB06S5 5/10-volt regulator 77 400 54 Inf. 8 35

(2) A1A2 record amplifier circuit card as-
sembly.

(a) The following tabular information

provides v..cage and resistance data for the tran-
sistors in the A1A2 record amplifier circuit card
assembly.

Ref. des. Transistor twpe Transutor function
A1A2Q1 2N2222A Inhibit switch
A1A2Q2 2N2222A Oscillator
AlA2Q8 2N2222A Priority select

Volts Collugb;'“ Volta Base Ohms Volu‘: "“”"Ohuu
3.6 660 0 1200 0 0

4.5 450 3.6 600 18 500
18 700 18 10K 18 3000
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(b) The following tabular information provides voliage and resistance data for the integrated
plugein amplifier units in the A1A2 record amplifier eircuit eard assembhly.

Byd, Boa. # twpe Amplifier function 5: Velts Ohms
AlA2AR1 ST3200PBS614 Preamplifier ; :li ;‘)‘i
] 9 10K
4 0 0
5 [ 10K
] 8 850
7 18 )
8 16 165
A1A2AR2 ST3200PB8614 Amplifier 1 15 250
] 9 7000
8 9 7000
4 0 0
] 0 10K
[ ] 8 240
7 19 ]
8 16 170
A1A2AR3 ST8290PBS614 Amplifier 1 15 250
] 9 7000
8 9 7000
4 0 0
] 0 10K
(] 9 240
7 19 60
8 16 170
AlA2AR4 ST3280PBS614 Amplifier 1 15 250
2 ) 7000
8 9 7000
4 0 0
5 0 10K
'] 9 240
7 19 60
8 16 170
(8) A1AS timer controller circuit card as- NOTE
sembly. The following tabular information pro- Unless specified, voltage at the inte-
vides voltage and resistance data for the inte- grated circuit pins are either 0 or 4
grated circuit used in the A1AS timer controller vdc. The voltage level depends on the
circuit card assembly. count.
Baf. dza. Cirexit typs Circuis function IPV‘: Volte OAms
AlA3FF1 £M077LS8138 Counter 1 - %
2 - 87
8 - 20
4 5 87
5 - 81
[} - Inf.
7 - 80
8 6 87
] - 7%
10 - 90
1 0 ]
18 - 87
18 - 80
1 B 87
A1A3FF2 2M077L.S8188 Counter 1 - (]
2 - 76
8 - (]

4-3
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B den. Ctrouls tue Clrouis funation oy Velts  Ohwme
ALA3FF7 MOTVLS8138 Counter 1 - &

3 - 10

¢ 5 8

5 - o

. - %0

? - e

8 - 8

’ - o

10 - 9

i 0 0

12 - er

13 - e
ALA3FF8 SMOT?LSB16S Goanter 3 _ o

2 - 6

8 - &

4 5 3

s - o

8 - ]

7 - 68

8 - &

’ - o8

10 - o

11 0 0

12 - o

18 - 10
A1A3GBL ST32006PB8711 Buffer y - 180

2 - ]

3 - 7000

4 5 %

5 - 1000

6 - 190

7 - 176

8 - 165

0 - 160

10 - 8

1 0 0

12 - 8

13 - 65
A1A3GB2 1 - 65

ST32005PES711 Buffer 1 - %

2 - 7

8 - 1000

¢ 5 3

5 - 000

6 - 1000

7 - 1000

8 - %

] - -

10 - 190

11 0 0

12 - 200

18 - 80

14 70

(4) A1A4 static power inverter circuit card provides voltage and resistance data for the tran-

. . sistors in the A1A4 static power inverter circuit
(@) The following tabular information card assembly.

4-5
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Ref. des.

A1A4Q1
A1A4Q2
A1A4Q3
A1A4Q4
A1A4Q5
A1A4Q6
A1A4Q7
A1A408
ATA409
A1A4Q10
A1A4011
ATA4012
A1A4013
A1A4Q14
A1A4Q15
A1A4016
A1A4Q17
A1A4Q18
A1A4Q19
A1A4Q20

Treusistor
type

2N2324
2N2807
2N2222
2N491A
2N2907
2N2907
2N2907
2N2366
2N
an2222
ST33057L.B066S
ST33066LB0856
ST3B067LB065S
ST33056LB0
ST33057LB0658
ST33056L.B0658
ST33067LB08SS
ST33056LB656
2N2222
2N2222

Trensister functon
VWS inkibit switch
Overload detection
Motor enable control
1600-herts oscillator
Re-cycle time
Overload control
Overload control
Output
PH-1 motor control
PH-2 motor control
PH-1 motor control
PH-1 motor control
PH-2 motor control
PH-2 motor control
PH-1 motor eontrol
PH-1 motor control
PH-2 motor control
PH-2 motor control
PH-1 motor control
PH-1 motor control

Base
Ohmo Veits
900 0
10K 18
350 0
100 20
0 0
n 0.6
900 4
800 0
1000 0.7
550 0.7
2 19
42 0
7] 19
42 0
42 19
42 0
42 19
42 0
250 0.7
1000 0.7

Bwtor

Ohwms Valts
10K 0
1000 18
2000 0
1800 0.26
50 0.5
50 1.5
1200 16
200 0
1000 0
1000 0
850 19
1200 0
350 19
900 0
370 19
250 0
350 19
1000 0
2000 0
2000 0

(b) The following tabular information provides voltage and resistance data for the in
circuits used in the A1A4 static power inverter circuit card assembly.

Okms

Qco:e:e“otoeegggggge

Raf. dos. Cirexit type Cirouit function o Volts Ohwme

AlA4FF1 ST82005PBRTI1 400-herts generator 1 2.2 80
2 48 800
8 22 72
4 6 70
5 2.2 80
6 48 800
7 0.5 70
8 1 1600
9 22 70
10 22 80
11 0 0
12 2.2 80
18 2.2 72
14 1 1500

A1A4GQL ST32904LB8219 Logic card 1 08 500
2 0.01 800
3 2.2 70
4 5 70
5 2.2 80
8 19 800
7 0.8 500
8 22 4
9 11 1000
10 08 800
11 0 0
12 0.01 800
18 K 1000
14 19 800

(5) A1A5AL filter assembly. The following Terminal ~ Voltr  Ohms

information provides voltage and resistance data E1 0 0

at terminals El through E6 on the A1ASA1 fil- gg :6 :00

ter assembly. Be % %00

Eb 28 Inf.
E8 28 600



4-6. CIPR Subassembly Troubleshooting Chart

a. General. The CIPR subassembly trouble-
shooting chart list failures observed during test,
probable cause, and instructions for correcting
the failures. The troubleshooting procedures pro-
vided in this section are to be used in conjunc-
tion with testing procedures [para_3-16 and 4-
18) when performance standards are not met.
When more than one problem exists for a fail-
ure, procedures for isolating the failure are listed
in the chart. To troubleshoot the circuit card as-
semblies, remove the CIPR controller cover and
the three screws holding the top plate and circuit

TM 11-5835-239-35

card assemblies in place. The circuit card assem-
blies with the connectors in tact can be layed out
for accessibility of the components on the circuit
card assemblies. When the circuit card assemblies
are layed out, a piece of paper should be placed
between the card assemblies to prevent shorting
of the components.

b. Troubleshooting Reference Data. Voltage
and resistance datd (para 4}5), circuit card as-
sembly component location and wiring diagrams
[fig—4-21through 4-6), schematic diagrams (fig.
7-4 through 7-8), and overall wiring diagram
should aid maintenance personnel
when troubleshooting the CIPR controller.

c. A1A1 Regulator Circuit Card Assembly Troubleshooting Chart [(fig—4-2] and 7-8).

Item Symptom

1 Abnormal indication at CIPR
test set DC VOLTAGE +10V
and +5V test jacks.

2 Abnormal indication at CIPR
test set DC VOLTAGE +20V
test jack.

regulator circuit.

Probabdle causs
Defective +5-volt and/or +10-volt

Defective +20-volt regulator circuit.

Corrective action
Replace defective component.

Replace defective component.

d. A1A5A1 Filter Assembly Troubleshooting Chart [fig_4-6).

Item Symptom

capacitor A1A5A1C2 (E2).

Probable cause
1 .bnormal indication at filter Petcctive 28-volt filter circuit.

Correctwe action

Replace defective component.

e. A1A3 Timer Controller Circuit Card Assembly Troubleshooting Chart [fig._4-4] and 7-7).

Item Symptom

1 Abnormal tuming pulse dis-

played on the oscilloscope. circuit.

Probable causs
Defective counter circuit and/or gating Replace defective component.

Corrective action

f. A1A4 Static Power Inverter Circuit Card Assembly Troubleshooting Chart [fig._4-5]and 7-6).

Item Symptom

1 Abnormal signal displayed at
PHASE 1A or PHASE 1B
test jacks (frequency is
correct).

2 Abnormal signal displayed at
PHASE 2A or PHASE 2B
test jack (frequency is
correct).

3 Abnrormal frequency monitored
at PHASE 1A, 1B, 2A, or
2B test jacks.

4 CIPR test set FAILURE SIG-
NAL indicator does not
light.

5 Abnormal CIPR test set
FAILURE SIGNAL indica-
tion. A1A4K1.

6 Magazine drive sprocket
moves 1n the wrong direc-
tion.

7 Magazine drive sprocket does
not move.

circuit.

generator circuit.

switeh circuit.

Probable cause
Defective phase-one motor drive

Defective 1600-hertz and/or 400-hertz

Defective A1A4K1 relay circuit.

Defective motor drive circuit, motor
drive power circuit, and/or relay

Defective logic swiutch circuit.

Defective motor control enable

Corrective action
Replace defective component.

Defective phase-two motor drive circuit. Replace defective component.

Replace defective components.

Replace defective component.

Replace defective component.

Replace defective component.

Replace defective component.
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Item Symptom

8 Megazine drive sprocket does
not stop rotating when
VWS record command and

Probabie cause
Defective VWS inhibit switch circuit.

Corrcclsve acton
Replace defective component.

VWS inhibit signals are
applied.
g. A1A2 Amplifier Circuit Card Assembly Troubleshooting Chart [(fig._4-3 and 7-5).
Item Symptom Probable cause Corrective action

1 Abnormal pilot, VWS, and/or  Defective pilot, VWS, and/or spare Replace defective component.
spare output indication. output circuit.

2  Abnommal timing pulse Defective timing control circuit. Replace defective component.
indication.

3 Output present at either A or  Defective relay A1A2K1 and/or relay  Replace defective component.

B position, but not present A1A2K2,

at both position.

Section I11. PLAYBACK UNIT SUBASSEMBLY TROUBLESHOOTING

4-7. General

Troubleshooting at general support maintenance
level includes all the techniques outlined for or-
ganizational and direct support maintenance and
any special or additional techniques required to
isolate to a defective part. The systematic trouble-
shooting procedure which began with the oper-
ational and sectionalization performed at the or-
ganizational and direct support levels are carried
to a higher maintenance category in this section.

4-8. Organization of Playback Unit
Subassembly Troubleshooting Procedure

a. General. The first step in servicing a defec-
tive playback unit subassembly is to localize the
fault to a particular circuit within the subassem-
bly. After localizing the fault to a particular cir-
cuit, further troubleshooting shall be performed
to isolate the trouble to a replaceable part.

b. Localization. General information which can
aid maintenance personnel in isolating troubles
in the playback unit subassembly are listed be-
low. Also, the following information may reduce
unnecessary work in isolating the trouble.

(1) Visual Inspection. Inspect the playback
unit subassembly for burned components, arcing
between components, broken or loose connections
and components, and defective solder connec-
tions. These faults may often be located by sight,
smédll, or hearing.

(2) Operational Test. Operational test usu-
ally indicate the general location of the trouble.
In many instances, the test will aid in determin-
ing the nature of the trouble. Operational tests
to determineif the playback unit subassembly can
be operated within specification are outlined in
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(3) Troubleshooting Chart. Troubleshoot-
ing chart lists symptom of common
troubles and their corrective actions. The mainte-
nance personnel should use this chart as an aid
when troubleshooting the playback unit subas
semblies.

c. Isolation. Faulty components may be isolated
by voltage and resistance checks. Voltage and
resistance data for the playback unit circuit card
assemblies are provided in[paragraph 4-9 Use
resistor and capacitor color code diagrams (fig.
7-1 and 7-2) to determine the value of the re-
sistorsand capacitors.

4-9. Playback Unit Voltage and Resistance
Data

a. Voltage and resistance data for the playback
unit circuit card assemblies are provided in this
paragraph. This information should be used with
the troubleshooting data provided in[paragraphl
4-10 to isolate troubles in the circuit card assem-
blies.

b. The voltage and resistance measurements
are made with all circuit card assemblies con-
nected and properly grounded. Multimeter TS
352/U or equivalent should be used to make the
voltage and resistance measurements. Unless
otherwise specified, all measurements are made
with respect to chassis ground. Tolerance for
voltage readings is £ 10 percent while tolerance
for resistance readings is + 50 percent.

. NOTE .
All resistance readings are made with

the playback unit disconnected from its
power source and with the multimeter
scaling control positioned to the R X 10
scale. Since the R X 10 scale is used,



all resistance in excess of 2000 ohms
may indicate infinity. Before making any
voltage or resistance measurements, the
playback unit should be prepared asfol-
lows: last mode selected should be re-
wind, CHANNEL SELECTOR switch
should be positioned to ALL, FLT
TIME counter should be reset to 0000,
tape speed control lever should be set
to NORMAL and VOLUME control
should be positioned to mid-pack

Also, all voltage readings are made

TM 11-5835-239-35

with the power supply circuit providing
a positive 30 volt output.

~ CAUTION
When making resistance measur ements,

use only the R X 1 or R X 10 scale.
Using a higher scale can damage the
transistors.

(1) A1A2 playback amplifier circuit card
assembly.
(a) The following tabular information
provides voltage and resistance data for the
transistorsin the A1A2 playback amplifier circuit
card assembly.

Trensister

Ref. dae. tupe Transistor funotion Vaoite Ohms Voits Okms Voits Ohms
A1A281 ZN2222A Timing pulse driver 22 2000 10 2000 10 2000
A1A2Q2 EN2222A One-shot multivibrator 295 250 0 1000 0 300
A1A203 IN2202A One-shot muitivibrator 0 2000 09 Inf. 0 0
A1A204 2N4338 Counter Driver 0 0 27.5 35 80 500
A1A2Q5 2N4286 Audio driver 18 Inf. 30 150 30 180
A1A2Q6 IN2222A Audio driver 30 150 5 Inf. 4 360
A1A2Q7 2N3T67 Audio power ampli- 30 180 18 Inf. 175 2000

fier
A1A2Q8 eN3741 Audio power amplifier 0 0 17 33 1756 2000

(b) The following tabular information provides voltage and resistance data for the integrated
plug-in amplifier units in the A1A2 playback amplifier circuit card assembly.

A tupe

Ret. dos.
Al1A2AR1 ST32020PBE614
A1A2AR2 STINSOPESSI4
AlA2AR3 ST$2020PBS614
A1A2AR4 STI2920PB614

Amplifier fumction ll\’r: Volts Ohwme
B-2 amplifier 1 19 36
2 1 160
3 08 Inf.
4 0 0
5 10.5 176
(] 10.5 176
7 16.5 170
8 16.6 160
B-1 amplifier 1 19 32
2 9.5 140
3 0.8 Inf.
4 0 0
3 10.6 176
6 10.6 176
K 175 180
8 1756 140
B-3 amplifier 1 19 86
2 105 180
3 0.9 Inf.
4 0 0
6 10.6 176
6 10.5 176
7 17 170
8 17 150
B—4 amplifier 1 19 85
2 11 150
3 0.9 Inf.
4 0 0
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Raf. deo Awmphfier Type Amplificr function ‘I;‘:. Volts Ohma
[ 10.6 176
(] 105 176
1 17 160
8 17 88
A1A2AR5 ST32920PB8614 A4 amplifier 1 19 33
2 11 150
8 0.9 Inf.
4 0 0
5 10.5 176
6 105 176
7 16.5 250
8 16.5 250
A1A2AR6 ST32920PB8614 A-3 amplifier 1 19 85
2 1 170
3 0.8 Inf.
4 0 0
5 10.5 176
6 105 176
7 16.6 200
8 165 200
Al1A2AR7 ST32020PB8614 A-1 amplifier 1 19 41
2 11 170
3 0.8 Inf
4 0 0
6 16.6 175
6 16.5 176
7 16 90
8 16,5 90
A1AZAR8 ST32920PB8614 A-2 amplifier 1 19 3
2 10.5 170
3 0.9 Int.
4 0 0
5 10.5 176
(] 10.6 178
7 18 120
8 16.6 110
ALAZARY ST32920PB3614 Driver amplifier 1 19 35
2 10.5 160
8 0.9 Inf.
4 0 0
6 10.5 176
6 10.6 175
7 16.5 110
8 16.6 110
(2) A1A2 record amplifier circuit curd assembly.

Rof. das. bl Trannator function Voits S s Vois % Okms  Volta ™ Ohoms
A1A301 2N2222A Reverse control 30 750 1 Inf. 0 0
A1A3Q2 2N2222A B sclect 7 900 0 2000 0 0
A1A3Q3 2N2222A A select 29.5 500 0 6 (] 0
A1A304 2N2222A Hold control 0 750 1 Tnf. 0 0
A1A30Q5 2N2222A Rewind control 29 205 0 42 0 0
A1A306 2N2222A Driver 7 2000 7 2000 7 2000
A1A3Q7 2N2222A Rewind logic control 30 1600 7 nf. 7 220
A1A3Q8 2N2222A Regulator 16 400 11 2000 10.5 350
A1A389 3N2222A Regulator 5 1000 105 1000 11 2000
A1A3Q10 ST33056PB0655 Regulator 29 210 19.6 750 19 37
A1A3Q11 Priority select 1 2000 1.6 2000 1 2000
A1A3Q12 Priority select 1 2000 1.6 2000 1 2000

(3) AlA4 electronic components assembly. eral terminals on the assembly should aid in

The following voltage and resistance data at sev- gsggr?]'ﬁmm'ng the A1A4 electronic components

y.
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Terminal Volts Ohms

E2 32 vde 220

Eb 0 vde 220

AlAdK1-1(E19) 30 vde 200

A1A4K2-1(E24) 80 vde 200
E9 0 0

Between E-7 and E-21 26 vac

4-10. Playback Unit Subassembly
Troubleshooting Charts

a. General playback unit subassembly
troubleshooting charts list failures observed dur-
ing test, probable cause, and instructions for cor-
recting the failures. The troubleshooting proce-
dures provided in this section are to be used in
conjunction with testing procedures
and 4-20) when performance standards are not
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met. When more than one problem exists for a
failure, procedures for isolating the failure are
listed in the chart.

WARNING

When power is turned on, 115 vac
power is present at circuit breaker and
power switch terminals.

b. Troubleshooting Reference Data. Voltage
and resistance dafa_(paral4-9), circuit card as-
sembly component location and wiring diagrams

[fig—4-9lthrough 411), schematic diagrams [figl
7-10 through 7-13), and overall wiring diagram

fig. 7-16) should aid maintenance personnel
when troubleshooting the playback unit.

c. A1A4 Electronic Components Assembly Troubleshooting Chart (fig_4-11]and 7-11).

Item Symptom

1 No positive 25 vde.
2 Motor does not operate.

3 Motor does not rotate in the
correct direction.
4 Motor does not stop.
circuit.

Probable cause

Defective power supply circuit.

Defective motor on-off relay
(A1A4K1) circuit.

Defective motor direction control relay
(A1A4K?2) circuit.

Defective motor on-off relay A1A4K1

Corrective action

Replace defective component.
Replace defective component.

Replace defective component.

Replace defective component.

d. A1A3 Control Drive Circuit Card Assembly Troubleshooting Chart [fig. 4-10| and [7-12).

Item Symptom
1 Motor does not rotate in the
A direction. cireuit.
2 Motor does not rotate in the
B direction. circunt.

] Playback unit does not operate
when rewind mode 1s selected.

4 Playback unit does not operate
when play mode is selected.

1) Motor does not operate in the
correct direction when re-
verse mode is selected.

6 Motor does not stop when re-
wind mode is completed.

cireurt.

circuit,

Probable cause
Defective A track (A1A3Q3) select

Defective R track (A1A3Q2) select
Defective rewind control (A1A3Q5)
Defective A1A3CR29.

Defective reverse pulser (A1A3Q1)

Defective priority select (A1A3Q11
and A1A3Q12) circuit and/or re-

Corrective action

Replace defective component.
Replace defective component.
Replace defective component.
Replace defective component.

Replace defective component.

Replace defective component.

wind logic (A1A3Q6 and A1A3Q7)

circuit.
7 Switch-indicator interlock
circuit does not deenergize.
8 Abnormal + 18-volt and/or
+9-volt indication.

circuit.

Defective hold control (A1A3Q4)

Defective voltage regulator (A1A3Q8,
A1A3Q9, and A1A3Q10) circuit.

Replace defective component.

Replace defective component.

e. A1A2 Playback Amplifier Circuit Card Assembly Troubleshooting Chart [fig._4-9] and [7-13).

Ttem Symptom

1 All audio channels cannot be
monitored.

Probable cauae
a. Defective audio power amplifier
(A1A2Q5, A1A2Q6, A1A2Q7,
and A1A2Q8) circunt.

Cor. ective action

a. Check for audio signal at the volume
control. If signal is present, re-
place defective audio power am-
plifier cnieuit component. If
audio signal 1~ not present, pro-
ceep to the next step.
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A BoeEoAn

2 Individual audio channel cannot
be monitored.

8  Poor quality audio

4 Counter does not count tmuing
pulses.

5 Both A and B track timing
pulses cannot be courted.

6 A track timing pulses cannot
be counted.

7 B track timing pulses cannot
be counted.

8 A or B track channels cannot
be selected for monitoring.

b. M driver m«
(A1A3ARS) circuit.

Defective preamplifier circuit.

a. Defective audio power amplifier
fA1AONE A1A9208 A1A907

Vil dwY) RilEWD fnadisgis

and A1A2Q8) circuit.

b. Defective driver amphifier

Defective flight time counter.

Defective timing pulse processing
(A1A2Q1, A1A2Q2, A1A2Q83, and
A1A2Q4) circuit.

Defective A track preamplifier
(A1A2ARS5) circuit.

Defective B track preamplifier
(A1A2ARA) circuit.

Defective track select relay (A1A2K1)
circuit.

b. Check for andio signal at A1S1A-
C (A track) or A1S1B-C (B
track). If audio signal is present,
replace defective driver ampli-
fier circuit component. If audio
signal is not present, replace
defective A1S1 and/or wiring.

Replace defective component.

a. Check quality of audio signal at the
volume econtrol. If audio gignal is
normal, replace defective audio
power amplifier circuit component.
I audio signal monitored is ab-
normal, proceed to the next step.

b. Check quality of audio signal at
A1S1A-C (A track) or A1A1B-C
(B track). If audio signal moni-
tored is normal, replace defective
driver amplifier circuit component.
If audio signal monitored is
abnormal, replace defective pre-
amplifier circuit component.

Check for timing pulse at A1M1-2,

If timing pulse 18 present, replace
defective A1M1. If timing pulse
can-monitored, proceed to step b.

Replace defective component.

Replace defective component.
Replace defective component.

Replace defective component.

Section V. CIPR SUBASSEMBLY ADJUSTMENT, REPAIR, AND

REMOVAL AND REPLACEMENT

4-11. CIPR Subassembly Adjustment

No adjustment is required on the CIPR subas-
sembly during general support maintenance.

4-12. CIPR Subassembly Repair

Repair authorized at general support mainte-
nance consists of repairing circuit card assemblies
removed at direct support maintenance and repair
of defective control base assembly, filter assem-
bly, and wiring. The circuit card assembly com-
ponent location and wiring diagrams [(fig_4-2
through and overall wiring diagram (fig
[7=1Z)] should aid in repairing the CIPR controller.

4-13. Removal and Replacement of CIPR
Subassemblies and Components

a. Circuit Card Assembly Components The
removal and replacement of defective components

4-12

on the circuit card assemblies is authorized at gen-
eral support maintenance. Care should be taken
when components are removed or replaced on the
circuit card assemblies. when removing or re-
placing soldered components, a pencil-type iron
with a 25-watt maximum capacity should be used.
If the iron must be used with ac power, use an
isolating transformer between the iron and the
ac power source. Do not use a soldering gun.
when soldering transistor leads, solder quickly;
wherever wiring permits, use a heat sink (such
as a long-nose plier) between the solder joint
and the transistor. Use approximately the same
length lead and dress the transistor lead as used
originally. Also, avoid making pin holes in the
coating used on the circuit card assemblies. When
pin holes are made, the following procedure
should be used to seal the pin holes in the circuit
card assemblies:



(1) Clean area to be touched up with
naphtha or equivalent cleaning solvent.

(2) Blow dry with clean filtered air not to
exceed 20 pounds per sguare inch (ps).

(3) Mix four ounces of resin (PT401) with
fluorescent dye added, to 7.37 cc of H11 catalyst.
If larger quantity isrequired, use the same ratio
of resin to catalyst.

(4) Mix thoroughly and apply coating with
a soft bristle brush.

(5) Air dry for 20 minutes.

(6) Cure in air circulating oven for one
hour at 135 £ 5°F.

b. CIPR Motor.
(1) Removing A1A6A2B1 CIPR motor (fig.

(a) Cover should be removed in accord-
ance with paragraph 3-11a.
(b) Loosen two rim clenching clamps
18).
) (c) Position the damps so that they clear
the dot on the CIPR motor (26) housing.
(d) Slide the CIPR motor out from the
cover plate (27).
(2) Installing A1A6A2B1 CIPR motor (fig.
4-1).
(@) Insert the CIPR motor shaft into ap
propriate opening in the cover plate (27).

Do not use force when ingtalling the
CIPR motor shaft into the cover plate
opening. It may be necessary to re-posi-
tion and/or rotate the shaft while in-
serting it into the opening to align the
shaft with the spur gearshaft (29).

(b) Position the rim clenching clamps
(18) in the dot provided on the motor housing.
(c) Secure the CIPR motor to the cover
plate by tightening the rim clenching clamps.
(d) Install cover.

c. Control Base Assembly. The repair of the
A1AG6 control base assembly at general support
maintenance shall be accomplished by replacing
defective mechanical parts. The following disas-
sembly and re-assembly data is provided as an aid
for maintenance personnd during replacement of
defective control base assembly parts.

(1) Disassembly [[fig._4-1).
(@) Remove A1A6A2B1 CIPR motor
(126) in accordance with paragraph 4-13b(1).
(b) Remove three 4/40 by 7/16-inch flat-
head screws (16).
(c) Remove cover plate (27).
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NOTE
‘There are two 1/4-inch (28) and one
5/16-inch (38) bearings installed on the
underside of the cover plate. The bear-
ings may fall out when the cover plate
is removed.

(d) If the bearings did not fall out, re-
move the bearing at this time.

(e) Remove two gearshafts (29 and 36).

(f) Remove two 1/4-inch bearings from
the base plate (35).

(g) Remove deeve bushing (19) from the
base plate.

(h) While pushing the half shaft cou-
pling (22) in, remove |/8-inch crescent type re-
taining clip (20).

(i) Remove half shaft coupling (22).

(1) Remove 3/64 by 1/4-9 inch spring
pin (21).

(k) Remove 1/4-inch spring (23), flat
washer (24), and 1/8-inch, “E” type retaining
ring (26).

() Remove gearshaft (37).

(m) Remove 5/16-inch bearing (39)
from the base plate.

(2) Reassembly [fig.4-1).

(@) Install 5/16-inch bearing (39) in the
base plate (35).

(b) Install gearshaft (37) through the
5/16-inch bearing (39) and base plate.

(c) Install 1/8-inch, “E” type retaining
ring (25) on the gearshaft.

(d) Install the flat washer (24), then the
1/4-inch spring (23) on the gearshaft.

(e) Compressing the spring, insert the
3/64 by 1/4-inch spring pin into the hole on the
gear shaft.

(f) Install half shaft coupling (22).

(9) While pressing the half shaft cou-
pling in, install the 1/8-inch crescent type retain-
ing ring (20) on the gearshaft.

(h) Install sleeve bushing (19) in the
base plate.

(i) Install two 1/4-inch bearings in the
base plate.

() Install two gearshaft (29 and 36).

NOTE
Insure that the gears are properly
mated.

(k) Install one 5/16-inch bearing (38)
and two 1/4-inch, bearings (28) in the cover
plate.

(1) Install cover plate (27).
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Figure 4-1. Al recorder contral.
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Bearing bail

Figure 4-1-Continued.

NOTE
Insure that the three gear shafts and the
bearings are properly aligned.

(m) Using three 4/40 by 7/10-inch flat
screws (16), secure the cover plate to the base
plate.

(n) Install the A1A6A2B1 CIPR motor
in accordance with paragraph 4-13b (2).

d. Filter Assembly. The repair of the A1A5A1
filter assembly at general support maintenance
shall be accomplished by removing and replacing
the entire assembly or replacing the individual
component while the assembly is still wired in
the system. The individual component should be
removed and replaced in accordance with instruc-
tions provided in paragraph 4-13a. Paragraphs 4-

13d(1) and 4-13d(2) provide instructions for re-
moving and replacing the entire assembly.

(1) Removing A1A5A1 filter assembly.

(a) Remove cover in accordance with
paragraph 3-1la.

(b) Slide wiring harness A1A5J1 connec-
tor through the opening in the filter assembly.

(c) Tag all wires to the filter assembly.

(d) Unsolder all wires from the filter as-
sembly.

(e) Remove filter assembly.

(2) Ingtalling A1A5A1 filter assembly. The
A1A5A1 filter assembly can be installed by re-
versing the removal instruction. Re-check wiring
to the filter assembly to ensure that

wiring is correct before soldering.
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Ql (REF)

NOTES
302A VERSION iS ILLUSTRATED.

1

2. LIGHT SCREEN AREA REPRESENTS FRONT ETCHING
3. DARK SCREEN AREA REPRESENTS BACK ETCHING
4

PARTIAL REFERENCE DESIGNATIONS ARE SHOWN ALL TMS835-239-35-81 (1)
REFERENCE DESIGNATORS ARE PREFIXED BY AlAl

Figure 4-2. A1A1 regulator circuit card assembly component location and wiring
diagram (part 1 of 2).
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NOTES

3018 VERSION IS ILLUSTRATED
LIGHT SCREEN AREA REPRESENTS FRONT ETCMING
DARK SCREEN AREA REPRESENTS BACK ETCHMING.

PARTIAL REFERENCE DESIGNATORS ARE SHOWN aLL TM3835-239-35-81 (2)
REFERENCE DESIGNATORS ARE PREFIXED BY AlAl N

Figure 4-2. A1A1 regulator circuit card assembly component location and wiring

diagram (part 2 of 2).
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NOTES

I. 303A VERSION IS ILLUSTF.ATED

2 LIGHT SCREEN AREA REPRESENTS FRONT ETCHING

3 DARK SCREEN AREA REPRESENTS BACK ETCHING

¢ PARTIAL REFEREWCE DESIGNATORS ARE Shown AL  TW9038-239-35-83 ()
REFERENCE DESIGNATORS ARE PREFIXED BY AIA2

Figure 4-3. A1A2 record amplifier circuit card assembly component location and
wiring diagram ( part 1 of 2).
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NOTES:

1. 3038 VERSION 1S ILLUSTRATED
2. LIGHT SCREEN AREA REPRESENTS FRONT ETCHING.
3. DARK SCREEN AREA REPRESENTS BACK ETCHING

4. PARTIAL REFERENCE DESIGNATORS ARE SHOWN ALL
REFERENCE DESIGNATORS ARE PREFIXED BY AlA2

THS835-239-35-83 @

Figure 4-3. A1A2 circuit card assembly component location and
wiring diagram (part 2 of 2)

4-19



TM 11-5835-239-35

v uff [ty uiu'uiua A
? N6 ik HYY
AW I !u.uu""“'

, Jm", rsm
> [ it
R «1:!‘ 
,gwlrfmuu.,,

el ®

NOTES:
| 303A VERSION IS ILLUSTRATED
2 LIGHT SCREEN AREA REPRESENTS FRONT ETCHING
3 DARK SCREER AREA REPRESENTS BACK ETCMING.

4 PARTIAL REFERENCE DESINATORS ARE Swoww. AL  "M5835-239-33-84 (1)
REFERENCE DESIGNATORS ARE PREFIXED DY AIAS.

Figure 4-4. A1A3 timer controller circuit curd assembly component location and wiring
diagram (part 1 of 2).
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NOTES
{ 3028 VERSION IS ILLUSTRATED
2 LIGHT SCREEN AREA REPRESENTS FRONT ETCHING
3. DARK SCREEN AREA REPRESENTS BACK ETCHING

4 PARTIAL. REFERENCE DESIGNATIONS ARE SHOWN ALL
REFERENCE DESIGNATORS ARE PREFIXED BY AIA3

Figure 4-4 A1A3 timer controller circuit card assembly component location and
wiring diagram (part 2 of 5
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NOTES

| 304A VERSION 'S ILLUSTRATED
2 LIGHT SCREEN AREA REPRESENTS FRONT ETCHING
3 DARK SCREEN AREA REPRESENTS BACK ETCHING

# PARTIAL REFERENCE DESIGNATORS ARE SHOWN ALL *rusass-aas-ss-az@
REFERENCE DESIGNATORS ARE PREFIXED BY AlA4

Figure 4-5. A1A4 datic power inverter circuit card assembly component location and
wiring diagram (part 1 of 2).
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NOTES

) 304B VERSION IS ILI USTRATED

2 LIGHT SCREEN AREA REPRUSENTS FRONT ETCHING
3 DARK SCREEN AREA REPRESENTS BACK ETCHING
4

PARTIAL REFERENCE DESIGNATORS ARF SHOWN ALL TM5B3S 239‘32®
REFERENCE DESIGNATORS ARE PREFIVED BY AlA4

Figure 4-5 A1A4 state power inverter circuit card assembly component location and
wiring diagram (part 2 of 2)
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ASPL-T
ASPS-17
ASJ1-20
ASP2-FLY
ASPI-18
ASJI-8
AZN-1
ASJI-12
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= A5J|-3
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/
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A5P4-2
ASPS- |
E5 ASAIFLG

A5J1-28 AZPS-2

ASP3-4

ASP5-5

TM5835-239.35-83

ASAlAlI FILTER
Figure 4-6. A1ABAL filter assembly component location and wiring diagram.

4-24



TM 11-5835-239-35

Figure 4-7. A1A6 control base assembly component location diagram.
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~J

l Varan
1o —= HEAT SHRINKABLE TUBING
-\ ﬁ{ Ve
1 3

AS SHOWN (BOTH METHODS)

HOTR: —299= 33—
ALL DIMENSIONS ARE TRIR-IN-N-0
GIVEN IN INCHES.

Figure 4-8. Splicing procedure.

Section V. PLAYBACK UNIT SUBASSEMBLY ADJUSTMENT, REPAIR,
AND REMOVAL AND REPLACEMENT

4-14. Playbadk Unit Subassembly Adjustment 4-15. Playback Unit Subassembly Repair

No adjustment is required on the playback unit a. General. Repair authorized at general sup-
subassemblies during gemeral support mainte- port maintenance consists of repairing circuit card
nance. assemblies removed at direct support mainte-
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pance. The circuit card assembly component lo-
cation and wiring diagrams (4-9 through 11)
and overall wiring diagram (fig. 7-16) should
aid in repairing the playback unit.

4-16. Removal and Replacement of Playback
Unit Components

Removal and replacement of defective compo-
nents on the circuit card assemblies removed at
direct support maintenance are authorized at gen-
eral support maintenance. Care should be taken
when components are removed or replaced on the
circuit card assemblies. When removing or replac-
ing soldered components, a pencil-type iron with

TM 11-5835-239-35

a 25-watt maximum capacity should be used. If
the iron must be used with as power. use an
isolating transformer between theiron and the ac
power source. Do not use a soldering gun. When
soldering transistor leads, solder quickly;
wherever wiring permits, use a heat sink (such
as a long-nose plier) between the solder joint
and the transistor. Use approximately the same
length lead and dress the transistor lead as used
originally. Also, avoid making pin holes in the
coating used on the circuit card assemblies. When
pin holes are made, the pin holes should be
sealed in accordance with instructions provided
in paragraph 4-13a.
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HOTES.
L 30ZA VERSION I3 ILLUSTRATED. 3. DARK SCREEN AREA REPRESENTS BACK ETCNING
2. LIGHT SCREEN AREA REPRESENTS FRONT ETCHING. 4. PARTIAL REFERENCE DESIONATONS ARE SHOWN. ALL Tusess-23s-35-00(D

REFERENCE DESIGNATORS ARE PREFINED BY AlAR.

Figure 4-9. A1A2 playback amplifier circuit card assembly component location and
wiring diagram (part 1 of 2).
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NOTES:
! 3028 VERSION I3 ILLUSTRATED. 3. DARK SCREEN AREA REPRESENTS BACK ETCHING.
2. LIONT SCREEN AREA REPRESENTS FRONT ETCHING 4  PARTIAL REFERENCE DESIONATORS ARE SHOWN ALL Tuse3s-238-2-00()

REFERENCE DESIONATORS ARE PREFIXED DY A1A2

Figure 4-9. A1A2. playback amplifier circuit card assembly component location and
wiring diagram (part 2 or 2).
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1. 303A VERSION 1$ ILLUSTRATED.
2 LGHT SCREEN AREA REPRESENTS FRONT ETCHING.
3. DARK SCREEN AREA REPRE '

SEUTE BACK ETCHNG, THse38-230-38-06 (D)

4. PART'AL REFERENCE DESIGMATIONG ARE SHOWN. ALL
REFERENCE DESIGNATORS ARE PREFIXED @Y AIAl.

Figure 4-10. A1A3 contral drive circuit card assembly component location and wiring
diagram (part 1 of 2).
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WOTES
0, 3038 vERSiDN 1B mmmm
R LIGHT GCREEN ARES REPRESENTS PROWT ENOHMBE,
L mmmm&mmwmﬁm

o PARTIAL REFLRENCE mmmmm il THOEIS -8 -8 6]

Figure 4-10. ALA3 control dr|ve CIrCUIt ard ny component location and wiring
diagram (part 2 of 2).
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@ PRI REFERENOE . BHDW, i

Figure 4-10. A1A3 contral drive circuit card assembly component location and wiring
diagram (part 2 of 2)
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Figure 4-11. A1A4 eectronic compgnents assembly component location and wiring
iagram.
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SECTION VI. GENERAL SUPPORT CIPR TESTING PROCEDURE

4-17. General

This section eontains instructions for testing the
CIPR controller at the general support mainte-
nance level. Testing is performed to ensure that
the subascemblies repaired at general support can
be operated properly prior to re-issue and to iso-
late troubles when repair is required. Procedural
instructions are to be accomplished in the se-
quence in which they are presented. Trouble-
shooting procedures (para 4-6) are to be used
to correct any operational failures discovered dur-
ing the test outlined in this section.

4-18. CIPR Controller Test

A CIPR controller in good working condition
shall be used when testing the repaired card as-
sembly or when isolating trouble to a circuit
within a defective circuit card assembly. The test
at general support shall consist of removing a
known good circuit card assembly and replacing
it with the card assembly to be tested. Before
removing or replacing the circuit card assembly,
insure that power to the CIPR controller is dis-
connected. After replacing the card assembly with
the card to be tested, perform the test outlined in
paragraph 3-16.

Section VII. GENERAL SUPPORT PLAYBACK UNIT TESTING PROCEDURE

4-19. General

This section contains instructions for fabricating
a test tape and the use of the test tape to check-
out and maintain the playback unit at general
support maintenance. Test procedures provided
in this section can be used to ensure that the
subassemblies can be operated properly prior to
re-issue and to isolate troubles when repair is
required. The procedural instructions are to be
accomplished in the sequence in which they are
presented. Troubleshooting procedures (para 4-
8) are to be used to correct operational failures
discovered during the test.

4-20. Playback Unit Operational Test

a. Equipment and Materials. Equipment and
materials required to make the test tape and main-
tain the playback unit at gereral support mainte-
nance are listed in paragraph 4-2.

b. Making Test Tape. The procedures out-
lired in this paragraph (4-20b(1) and 4-20b
(2)) provide a means of fabricating a test tape
which can be used to checkout the playback unit
at general support maintenance.

(1) Preliminary procedure. The pracedure
outlined in this paragraph should be accom-
plished prior to making the test tape.

(a) Obtain an unrecorded CIPR magazine
from storage.

(®) Conmeet playback umit to 115-volt,
0-hertz power source.

{e) !ma M m WM unit STOP

(e) Set playback unit tape speed control
lever to NORMAL.

(f) Set playback unit CHANNEL SELEC-
TOR switch to ALL.

(g) Make sure that the playback unit
POWER CKT BRKR is closed.

(h) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shall light.

(i) Press and release playback unit PLAY
switch-indicator. The STOP indicator shall go
out, PLAY indicator shall light, and tape shall
move in the counter clockwise direction.

() Rotate playback unit VOLUME con-
trol to INCR and allow the playback unit to op-
erate in the play mode for approximately one
minute, then press and release the STOP switch-
indicator. When the STOP indicator is pressed
and released, the STOP indicator shall light,
PLAY indicator shall go out, and tape shall stop.

(k) Set playback unit tape speed control
lever to FAST.

(1) Press and release playback unit RP-
WIND switch-indicator. The STOP indicator
shall go out, REWIND indicator shall light, and
the tape shall begin to rewind to the start poai-
tion. When the tape i» rewound to the start pesi-
tion, the REWIND indicator shall go ont, STOP
indicator shall light, end the tape shall stop.

{m) Set piasyback unit tape speed control
lever to NEUT.

(n) Set playback unit POWER ON/OFF
m%mwﬂw m%@pmmmem
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() Move the CIPR magazine to an ares
sufficiently shielded from the playback unit.

(r) Connect the tape eraser to 115-valt,
60-hertz power source.

(s) Place the flat, magnetic-field surface
on top of the CIPR magazine cover.

(t) Press and hold the tape eraser power
switch and slowly move the eraser in a circular
motion while maintaining contact between the
flat surface of the tape eraser and the CIPR
magazine cover.

(u) Continue to move the tape eraser at
approximately two seconds per revolution for ap-
proximately 15 seconds.

(v) Gradually increase the diameter of
the circular motion and simultaneously lift the
eraser away from the CIPR magazine. When the
tape eraser is approximately three feet away, re-
lease the eraser power switch.

(w) Disconnect the tape eraser from the
115-volt, 60-hertz power source.

(2) Test tape fabrication. The following
procedure provides instructions for making the
test tape required for checkout of the playback
unit at general support maintenance[Figure 4-12|
illustrates equipment setup for fabricating the
test tape.

NOTE
Understand each of the fellowing steps
before attempting to make the test tape.
Time between each step must be kept
to a minimum,

{e) Obtain a known good CIPR test set.

(b) Obtain 8 krown good CIPR con-
troller.

(e) Insure that CIPR te:t set RECORD
COMMAND and CUTPUT SELECT switches
are set to OFF.

(d) Connect CIPR test set to positive 28-
volt power source.

(e) Observe that CIPR test set POWER
ON indicator is mot illuminated. IIPOWERON

: MW -

() Turn on power switches on the oscil-
lator, counter, and VTVM.

(k) Allow sufficient warm-up time for the
oscillator, counter, and VTVM before proceeding
to the next step.

() Adjust the oscillator frequency con-
trol for 1000 + 1 hertz.

(m) Adjust the oscillator attenuator con-
trol for 1-volt rms.

NOTE
Insure that VTVM indicates |-volt rms

whenever the oscillator frequency is
changed.

(n) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator shall light.

(0) Observe CIPR test set TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator. The EXTERNAL portion of the indica-
tor shall be illuminated. If the INTERNAL
portion is illuminated, press and release TAPE
END SIMULATION INTERNAL/EXTERNAL
switch-indicator until EXTERNAL portion is il-
luminated.

(p) Press and release CIPR test set TAPE
END SIMULAT'ON No, 1 switch-indicator.
The NO. 1 indicator shall hght momentarily
while TAPE END SIMULATION NO 1§ switch-
indicator is pressed.

(q) Set CIPR test sel RECORD COM-
MAND switch to PILOT and record 1000-herts
signal for two minutes, then set RECORD COM-
MAND switch to OFF. Observe tape movement
during recording. The tape shall jove in the
eounterclockwise direclion.

{r) Ground CIPR test set INPUT MON-
ITOR PILOT/ALTN and INPUT MONITOR
SP test jacks.

{s) Adjust osallater freguency contrel
for 300 21 hertz.

) Bet CIPR test sot RECORD OO0M-
MAND switch to VWS and record B00-hertz sig-
nal for one minute, then ol KFECORD COM-
MAND switch 10 OFYF.

{w) Bemeove ground Tron PR teat wel
IWPUT MONTTOR P ALTY tes jpch and
gronad TRPUT MONT OH VR B ted jaitk

o) Bdpust  wanl! abor Fregueny T o
far 1000 2 3 herts

dwd Bet CIPR st wet KPTGO0
WA ewieh to PULOT snd vevovd I -hawis
g Tor one aminute, S sl KROORD OOR-
ﬁ&@:«?@ aviloh o (Y
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Figure 4-12. Setup for fabricating test tape.
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4]
M m oue M tluu set EBOORD COM-
HAND switch to OFF.

(an) Presa and releass CIPR test set
POWER ON switch-indicator. The POWER ON

(ab) Removo ground from CIPR test set
INPUT MONITOR PILOT/ALTN and INPUT
MONITOR VWS test jack.

(ac) Disconnect oscillator input to the
CIPR test set.

(ad) Preas and release CIPR test set
POWER ON switch-indicator. The POWER ON

(ae) Set CIPR test set RECORD COM-
MAND switch PILOT and allow CIPR to op-
erate in the record mode for 20 seconds, then
set RECORD COMMAND switch to OFF.

(af) With CIPR test sst RECORD COM-
MAND switch positioned at OFF, record timing
pulses for 20 minutes.

(ag) After recording timing, pulses for
20 minutes, set CIPR test set COMMAND REC-
ORD switch to PILOT and allow CIPR to oper-
ate in the record mode for 20 seconds, then set
RECORD COMMAND switch to OFF.

(ah) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall go out.

(ai) Reconnect oscillator input to the
CIPR test set.

(aj) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall light.

(ak) Adjust oscillator frequency control
for 300 £ 1 hertz.

(al) Set CIPR test sst RECORD COM-
MAND switch to PILOT and record 300-hertz
gignal for one minute, then set RECORD COM-
MAND switch to OFF.

(am) Adjust oscillator frequency conmtrol
for 1000 +1 herts.

(an) Set CIPR test sst RECORD COM-
MAND switch to PILOT and record 1000-hertz
signal for one minute, then set RECORD COM-
MAND switech to OFF.

(e0) Adjust oscillator frequemey conmtrol
for 3000 =1 hertz.

4-36

‘(ag) Press and release CIPR test set

(er) Disconnect oscillator input to the
CIPR test set.

(as) Preas and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall light.

(at) Set CIPR test sst RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for 20 seconds, then
set RECORD COMMAND switch to OFF.

(au) With CIPR test sst RECORD COM-
MAND switch positioned at OFF, record timing
pulses for ten minutes.

(av) After reading timing pulses for
ten minutes, set CIPR test set RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for 20 seconds, then set
RECORD COMMAND switch to OFF.

(aw) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall go out.

(ax) Reconnect oscillator input to the
CIPR text set.

(ay) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall light.

(a2) Adjust oscillator frequency control
for 1000 £ hertz.

(ba) Set CIPR test sst RECORD COM-
MAND switch to PILOT and record 100-hertz
signal for two minutes, then set RECORD COM-
MAND switch to OFF.

(bb) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall go out.

(bc) Disconnect oscillator input to the
CIPR test set

(bd) Press and release CIPR test set
POWER ON switch-indicator. The POWER ON
indicator shall light.

(be) Set CIPR test set RECORD CQM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for six minutes, then
set RECORD COMMAND switch to OFF.

(bf) Press and release CIPR teat set
TAPE END SIMULATION NO. 2 switch-indi-
cator. The NO. 2 indicator shall light momentari-
ly while TAPE END SIMULATION NO. 2
switch-indicator is pressed.




POWER ON switch-indicator. The POWER ON
indicator shall go out.
. (bi) Reconnect oscillator input to the
CIPR test set.
(bj) Adjust oscillator frequency control

for 1000 + 1 hertz.
(bk) Press and release CIPR test set

POWER ON switch-indicator. The POWER ON
indicator shall light.

TM 11-5835-239-35

(bl) Set CIPR test set RECORD COM-
MAND switch to PILOT and record 1000-herts
signal for two minutes, then set RECORD COM-
MAND switch to OFF. Observe tape movement
during recording. The tape shall move in the
clockwise direction.

(bm) Repeat (r) through (bc).

(bn) Disconnect CIPR controller from
CIPR test set.

(bo) Turn off operating power to the os
cillator, counter, and VTVM.

(bp) Disconnect the counter and VTVM
from the oscillator .

(bq) Disconnect CIPR magazine from
CIPR controller and identify.
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8. TEST SETUP FOR DB LEVEL CHECK

Figure 4-13. Setup for testing playback unit.
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Bauiymens vedey et
Sound Beproduser Set AN/ASH-24
(playback unit)

Test procadvrs

a. Obtain the test tape fabrieated in
paragraph 4-20b.

b. Connmect playback unit to 115-volt,
€0-herts power souree.

¢ Observe piayback unit POWER
ON/OFP switeh.

d. Install test tape magazine on the
playback unit.

¢. Set playback unit tape speed control
lever to NORMAL.

/. Set piayback unit CHANNEL SE-
LECTOR sgwiteh to ALL.

g. Insure that playback unit POWER
CKT BRKR is energized (pushed
in).

k. Sot playback unit POWER ON/OFF
switeh to ON.

i. Press and release playback unit
PLAY switch-indieator.

§. Aflow playback unit to operate in
the play mode for approximately
one minute, then press and re-
lease playbackt unit STOP switch-
indicator.

k. Set playback unit lever to FAST.

L Press and release playback unit
REWIND switch-indicator.

m. Set playback unit tape speed con-
trol lever to NORMAL.

. Reset playback unit FLT TIME
counter.

o. Insure that CHANNEL SELECTOR
8v ‘ch is set to ALL, then press
2 release playback unit PLAY
switch indicator.

p. Adjust playback unit VOLUME
control to a comfortable listening
level,

4-39

Performaoncs stendard
& N/A

5. N/A

. POWER ON/OFF switch shall
be st to OFF.
d N/A

& N/A
f- N/A
9. N/A

A. STOP indicator shall light.

£ STOP indicator shall go out, PLAY
indieator shall light, and tape
shall begin to move.

§. When STOP switch-indicator is re-
leased, PLAY indicator shall
go out, STOP indicator shall
light, and the tape shall stop.

k. N/A

L. STOP indicator shall go out, RE-
WIND indicator shall light, and
the tape shall begin to rewind.
When the tape is completely re-
wound, REWIND indicator shall
light, and the tape shall stop.

m. N/A

n. FLT TIME counter shall indicate
0000.

9. STOP indicator shall go out, PLAY
indicator shall light, and a 1000-
hertz tone shall be monitored at
the speaker.

P. The 1000-herts tone shall be moni-
tored for approximately two
minutes.
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Fout graasdure

" @ After the 1000-hexts tone ceases,
listsn for a 800-berts tone.

#. With the 800-harts tone present,
rotats playback unit CHANNEL
SELECT switch to YW8, PILOT,
and SPARE.

8. Return playback unit CHANNEL
SELECTOR switch to ALL and
Esten for a 1000-herts tone.

t. With the 1000-herts tone present,
rotate playback unit CHANNEL
SELECTOR switch to VWS,
PILOT, and SPARE.

#. Return playback unit CHANNEL
SELECTOR switch to ALL and
isten for a 3000-herts tome.

v. With the 8000-herts tone present,
rotate playback unit CHANNEL
SELECTOR switch to VWS,
PILOT, and SPARE.

w. Return playback unit CHANNEL
SELECTOR switch to ALL and
listen for the 3000-hertx tons to

oease,

z. Roset playback unit FLT TIME
counter,

y. Within 20 eecond, observe a burst
of timing pulees on the FLT
TIME counter.

2. With playback unit CRANNEL
SELECTOR switch set to ALL,
listen for a 800-herts tone.

aa. With the 300-herts tone present,
rotate playback unit CHANNEL
SELECTOR switch to VWS, PI-
LOT, and SPARE.

ad. Return playback unit CHANNEL
SELECTOR switch to ALL and
listen for & 1000-herts tone.

Porfermancs stoudard

g When the 300-beris tone is moni-
tored, proceed to the next proce-
dure,

#. The 300-herts tone shall be moni-
tored when the CHANNEL SE-
LECTOR switeh is set to ALL
and VWS, but shall not be moni-

tored when the switch is poaitioned

to PILOT and SPARE.

8. When the 1000-herts tone is mond-
tored, proceed to the next proce-
dure.

t. The 1000-herts tone shall be moni-
tored when the CHANNEL SE-
LECTOR switch is set to ALL
and PILOT, but shall not be
monitored when the switch is
positioned to VWS and SPARE.

. When the 8000-herts tone is moni-
tored, proceed to the next proce-
dure.

v. The 3000-»~rtz tone shall be moni-
tored when the CHANNEL SE-
LECTOR switch is set to ALL
and SPARE, but shal not be
monitored when the switch is
positioned to VWS and PILOT.

w. When the 8003-hertz tone ceases,
proceed %o the next procedure.

«. FLT TIME counter shall indicate
0000,

¥. FLT TIME counter shall indicate
90 = 1 at the end of the burst
of timing pulses.

£ When the 300-herts tone is moni-
::.mdtomnutw

aa. The 300-horts tone shall be moni-
tored at each switch position.

ab. When the 1000-herts tone is moni-

tored, procsed to the next pro-
codure.



Shew Wa.

VIVM: Adjust to measure
1.5-volt rms.

listen for the 3000-herts tone
to cease.

ag. Reset playback unit FLT TIME
counter,

ah. With 20 seconds, cbserve a burst
of timing pulses on the FLT
TIME counter.

ai. Press and release playback unit
STOP switch-indicator.

aj. Insert phone plug (PJ-056B)
into playback unit HEADSET
connector and connect a 100K~
ohm load resistor across the
phone plug output.

ak. Connect the VT'VM across the
load resistor.

al. Rotate playback unit CHANNEL
SELECTOR switch to VWS,

am. Press and release playback unit
PLAY switch-indicator.

an. While the 1000-hertz tone is being
played back, adjust playback
unit VOLUME control for 1.5-
volt rms indication.

ao. Observe VT'VM while the 1000-
herts tone is being played back
(approximately two minutes).
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Performemcs sisndard

ae. The 1000-herts tons shall be moni-
toxed at each switch position.

ad. When the 8000-hexts tone is
monitored, procesd to xhe next

proeedure.
as. The 8000-hexrts tone shall be moni-
tored at each switch position.

af. When the 3000-herts tone ceasss,
praceed to the next procedure.

ag. FLT TIME counter shall indicate
0000.
ah. FLT TIME counter shal indicate
10 = 1 st the end of the burst
of timing pulses.
ai. PLAY indicator shal go out,
STOP indicator shall light, and
the tape shall stop.
aj. N/A

ak. N/A
al. N/A

am. Within 20 seconds, a 1000-hertz
tone shall be played back. When
the 1000-herts tone is present,
proceed to the next procedure.
Note: Tone cannot be heard,
but its presence can be verified
by an indication on the VTVM.

an. VT'VM ghall indicate 1.5-volt rma.

@o. When the tone disappears, the
VTVXM ghall indicate less than
48 miilivolts (-30 db).
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Wheni'§ LY mamm
Mdm”aﬂl is relonsed, PLAY indicator is
relaase playback unit STOP released, PLAY indicator shall
switeh-indiestor. go out, STOP indicator shall

Light, and the tape shall stop.
aq. Remove phone plug (PJ-056B) ag. N/A
and load resistor from the play-
back unit HEADSET econnector.
ar. Press and releage playback unit or. STOP indicator shall go out, RE-
REVERSE switch-indicator. VERSE indicator shalt light,
and within a few seconds, a
1000-herts tone shall be moni-
tored. When the tone is present,
proceed to the next procedure.
as. When the 1000-hertz tone ceases, as. When the stop ewitch-indicator
press and release playback unit is released, REVERSE indicator
STOP indicator. shall go out, STOP tindicator
light and the tape shail stop.
af. Rotate playback unit CHANNEL «at N/A
SELECTOEK switch to PILOT.
au. Insert phone plug with 100K-ohm  ax. N/A
load resistor connected into
pleyback unit HEADSET con-
nector.
av. Insure that VTVM is connected av. N/A
across the load resistor.
aw. luputtaltmoeeduraamthrwzh aw. Same indication should be moni-
tored.

notnte playback unit CHANNEL az. N/A
SBELECTOR switch to SPARE.
ay. Insert phone plug with 100K-ohm  ay. N/A
load resistor connected into :
playback unit HEADSET con-
nector.
ag. Insure that VT'VM is connected az. N/A
8 across the load resistor. .
« ba. Repeat test procedures am through ba. Same indication should be moni-
: aq. tored.
bb. Set playback unit tape speed con-  bb. N/A
trol lever to FAST.
be. Press and release playback unit be. STOP indicator shall go out, PLAY
PLAY switch-indicator. indieator shall light, and the tape
shal) begin to move in the
counterclockwise direction.
bd. Observe tape movement. bd, When playback of the first half of
the tape is completed, the play-
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be. While the tape is moving in tho
clockwize divection, listen for
8 1000-hezts tone. When the -

STOP switch-indicator.

n,. Set playback unit tape speed con-
trol lever to NORMAL.

bg. Preas and release playback unit
When the 1000-herts toze
ceages, press and release play-
back unit STOP switch-indicator.

bA. Repeat test procedures o through
b,

b Preuaudmlnlayhckuit
REWIND switch-indicator.

bj. Set playback anit POWER ON/
OFT switch to OFF.
bk. Rexmcve test tape magazine from
the playback unit.
bL Disconnect playback unit from
116-volt, 60-hertz power source.
bm. Return test tape magazine to
storage area.
bn. Deenergize test equipment and
disconnect from the playback

unit.
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Porformanes stander®

back unit will ancenatically re-
varse direction and the ¢ape will
begin to move in the clockwise

direetion.

b¢. When the STOP switch-indicator
is released, PI 1Y indieator shall
go out, STOP indicator shall
light, and the tape shail stop.

bf. N/A

bg. When the STOP switch-indicator
is released, REVERSE indicator
shall go out, STOP indicator
shall light, and tape shall stop.

bh. Same indication should be mond-
fored.

bi. STOP indieator shall go out,
REWIND indicator shall light,
and the shall begin to rewind.
When the tape is completely re-
wound, the tape will automati-
cally utop and REWIND indicator
will go out and STOP indicator
will light.

bj. STOP indicator shall go out.

bk. N/A
bl. N/A
bm. N/A
bn. N/A
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CHAPTER 5

DEPOT MAINTENANCE

SECTION I. GENERAL

5-1. Scope of Depot Maintenance

This chapter contains maintenance instructions
allocated for the A2 sound recorder set maga-
zine (CIPR magazine) and the AIA7 variable
speed tape drive transmission assembly (tape
drive transmission assembly) at depot mainte-
nance. Instructions are provided for isolating
troubles to a removal part, disassembly and re-
assembly of the major assemblies, and testing the
CIPR magazine and variable speed tape drive
transmission assembly to insure that they can be
operated within specification. Troubleshooting,
repair, diasssembly and reassembly, and test pro-

cedure for the CIPR magazine are provided in
sections I, 1V, and VI. Troubleshooting, repair,
disassembly and reassembly, and test procedure
for the variable speed tape drive transmission as-
sembly are provided in sections |11, V, and VII.

5-2. Tools, Test Equipment, and Materials
Required
a. In addition to tools and test equipment allo-
cated for organizational, direct support mainte-
nance, the following tools and test equipment are
required to maintain the CIPR magazine at depot
maintenance.

Test equipment

Control Recorder C8203/ASH-23 CIPR controller
Flutter Indicator, ID-851 Flutter indicator
Spectrum Analyzer, TS-723 Spectrum analyzer
Bulk Tape Eraser, MF-2/U Tape eraser
Stopwatch Stopwatch

Phone Plug, PJ-055B Phone jack
Resistor, 620-ohms, 1/2-watt Resistor

Resistor, 100-K ohms, 1/2-watt Resistor

Common name

Federal stock number

5835-144-7310
6760-776-6979
6625-668-9418
5835-543-1910

5935-192-4760
5905-279-1761
5905-190-8889

b. No additional tools or test equipment other
than tools and test equipment allocated for orga-
nizational, direct support maintenance, and gen-

eral support maintenance are required to main-
tain the tape drive transmission assembly at depot
maintenance.

Section 1I. CIPR MAGAZINE TROUBLESHOOTING

5-3. General

Troubleshooting the CIPR magazine is author-
ized only at depot maintenance level. The defec-
tive CIPR magazine is isolated at the organiza-
tional maintenance level.

5-4. Organization of CIPR Magazine
Troubleshooting Chart

a. General. The first step in servicing a defec-
tive CIPR magazine is to localize the fault to a
particular circuit in the magazine assembly. After

localizing the fault to a particular circuit, further
troubleshooting shall be performed to isolate the
troubleto areplaceable part.

b. Localization. General information which can
aid maintenance personnel in isolating troubles
in the CIPR magazine are listed below. Also, the
following information may reduce unnecessary
work in isolating the trouble.

(1) Visual Inspection. Inspect the magazine
for any abnormal indication.

(2) Operational Test. Operational test usu-
ally indicates the general location of the trouble.
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In many instances, the test will aid in determin-
ing iie naiure of the trouble. Operational test
to determire if the magazine ecan be operated
ﬁmmhmmm&

(8) Troubleshooting Chart. Trouble-
shooting chart (para 5-5) lists symptom of com-
mon troubles, probable cause, and their correc-
tive actions. This should be used as an aid when

5-5. CIPR Magazine Troubleshooting Chart

a. General. The CIPR magazine troubleshoot-
ing chart should be used in conjunction with test-
ing (para 5-18) when performance standards are
not met. When more than one problem exists for
a failure, procedures for isolating the failure are
listed in the chart. Replacement of defective part
should be accomplished in accordance with in-
structions provided in paragraph 6--11.

troubleshooting the CIPR magazine. b. CIPR Magazine Troubleshooting Chari.
Tiom Symptom Probabls couse Corvectios ection
1 Abnormal tape running time.  a. Incorrect tape langth. a. Replace tape.
b. Faulty mechanical part and/or b. Replace defective part and/or cor-
fitting. rect fitting.
2  START/END indicator does Faulty mechanical part or fitting in Repiace defective part and/or corvect
not transfer. upper reel or indicating disc assem- fitting.
bly.
2 Clear tape guide material Guide is cinched down too tight on the Replace and/or loosen tape guide.
crased. upper reel structure. .
4  Tape moves in only one direc-  Faulty yoke assembly. Repair yoke assembly as required.
tion.
5  Tape will not start, stop, or Pauity sense switch. Replace defective sense switch.
change direction automati-
cally.
[} Abnormal readings from A Faulty A head. Replace defective A head.
head.
7  Abnormal readings from B Faulty B head. Replace defective B head.
head.

8 Exceassive wow and/or flutter.

b. Faulty part and/or fitting in main
drive chaft assembly.

a, Improper tape instaliation.

@. Check instaliation. If not properly

persists, proceed to the next step.
b. Replece defective part and/or correct
fitting.

Section I1l. TAPE DRIVE TRANSMISSION ASSEMBLY TROUBLESHOOTING

5-6. General

Troubleshooting of the tape drive transmission
assembly isauthorized only at depot maintenance
level. The defective tape drive transmission as
sembly is isolated at the direct support mainte-
nance level.

5-7. Organization of Tape Drive Transmission
Troubleshooting Chart

@. General. The first step in servicing a defec-
tive tape drive transmission assembly is to local-
ize the fault to a particular avea within the aszem-
bly. After localizing the fault te a particulsr
area, further troubleshooting shall be performed
to isolate the trouble to & repleceable part.

5-2

b. Localization. General information which

can aid maintenance personnel in isolating trou-
bl-inﬂneupodﬁvetnmwoumblym
listed below. Also, the following information
may reduce unnecessary work in isolating the

E

(1) Visual Inspeciton. Inspect the tape drive
transmission assembly for any abnormal indien-
tion.

(2) Operational Test. In many instances, the




58, Tape Drive Transmission Assembly
Troubleshooting Chart

& Gsnsval The tape drive transmission assem-
bly Groukleshooting chart should be used im con-
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Bem Syt Prebabls cance Corvective action
1  lagusine drive ecupling a. Shift arm assembly not in proper o. Set in ether NORMAL or FASST
geer will not rotate. positicn. position. If trouble persist, pro-

eeed to next step.

&. Defective motor driver. b. M motor driver is not rotating,
check for loose set screw. If set
screw is not loose, or cannot be
tighten, replace motor driver. If
trouble persists, proceed to next

v step.

¢. Defective roller. o. I motor driver is rotating, but roller
not rotating, replace roller and/or
associated hardware.

d. Defective motor. d. Replace mator assembly.

2  Coupling gear rotates in the Defective belt. Replace defective belt.
fast mode, but not in the
novmal mode.

3  Excessive induction noise or Defective bearing, ring, ehim, spacer, Replace defective part.
shnermal operation. spring, and/or washer.

Section 1V. CIPR MAGAZINE, ADJUSTMENT, REPAIR, AND
REMOVAL AND REPLACEMENT

5-9. Adjustment

No adjustment is required on the A2 sound re-
corder set magazine (CIPR magazine) during de-
pot maintenance.

5-10. Repair

Repair authorized at depot maintenance on the
CIPR magazine consists of replacing defective
mechanical parts contained in the CIPR magazine
assembly and replacing sound recording tape. The
defective parts should be removed and replaced
in accordance with instructions provided in para-
graph 5-11. The sound recording tape should be
installed in accordance with instructions provided
in paragraph 5-18.

5-11. Removal and Replacement

@. To simplify maintenance on the CIPR maga-
gine, the magazine should be dissssembled in
three separate sections. By disassembling the
CIPR magazine into three separate sections, dis-

assembling parts not necessary for repair will be
eliminated. Therefore, disassembling only the
section or sections necessary to replace the defec-
tive part. The CIPR magazine can be disassembled
into cover (top), reel (center), and housing (bot-
tom) sections. Figure 5-1 illustrates a complete
breakdown of the CIPR magazine.

b. The CIPR magazine should be rewound to
the start position so that the greater portion of
the sound recording tape is wound in the upper
reel. If the CIPR magazine is not rewound to the
start position, the magazine can be rewound as
follows:

(1) Connect playback unit to 115-volt, 60-
hertz power source.

(2) Ensure that playback unit POWER ON/
OFF switch is set to OFF.

(3) Install CIPR magazine on the playback
unit (fig. 4-13).

(4) Set playback unit tape speed control
lever to FAST.

(5) Insure that playback unit POWER CKT
BRKR circuit breaker is in the “in” position.

5-3
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(6) Set playback unit POWER ON/OFF
switch to ON. Tha STOP indicator shall light.

(7) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator
shall go out, REWIND indicator shall light, and
the tape shall begin to rewind to the start posi-
tion. When the tapeis rewound to the start posi-
tion, the REWIND indicator shall go out, STOP
indicator shall light, and tape shall stop.

(8) Set playback unit POWER ON/OFF
switch to OFF. The STOP indicator shall go out

(9) Disconnect the playback unit from 115-
volt 60-hertz power source.

(10) Remove CIPR magazine. The magazine
should be ready for disassemble.

If the magazine cannot be rewound, de-
energize the playback unit, remove the
magazine and proceed with the proce-

dures outlined in[paragraphs 5-11c
through 5-11h.

¢. Removing and Disassembling Cover (Top)
Section.

(1) Remove 4/40 by 3/16-inch pan-head
screw (1) with flat washer (2) and remove cover
(3).

(2) Remove dial window (4) from housing
plate (6).

(8) Remove two 4/40 by 7/8-inch flat-head
screw (5) and two 4/40 by 1 1/4-inch, flat-head
screw (67) and remove housing plate (6).

(4) In two places, remove two 3/16-inch
bearings (11) and sleeve bearing (12).

(6) Remove 13/16-inch guide pin (68) and
1 1/4-inch guide pin (10).

(6) Remove 2/56 by 3/16-inch pan-head
screw (8) and wiper (9).

(7) Remove indicator disc (18).

(8) Remove B/&inch bearing (14) from the
underside of the indicator disc.

(9) Remove spring tension washer (16).

d. Reassembling and Installing Cover (Top)
Section.

(1) Insure that the reel (center) section is
fully assembled.

(2) Install spring tension washer (16) on
the reel drive shaft (40).

(8) Install 8/8-inch bearing (14) on the
underside of the indicator disc (18).

(4) Install the indicator disc with the 3/8-
inch bearing installed on the reel drive shaft.

5-4

(6) Using 2/56 by 3/16-inch pan-head
screw (8), secure the wiper (9) on the housing
plate (6).

(6) Install the 1 1/4-inch guide pin (10)
and 13/16-inch guide pin (63) on the base hous-
ing (66).

(7) On each guide pin, install one 3/16-inch
bearing (11), one sleeve bearing (12), and an-
other 3/16-inch bearing (11) in that order.

(8) Align homing plate (6) with appropri-
ate guide pin and install the housing plate.

(9) Using 4/40 by 7/8-inch flat-head screw
(5) and 4/40 by 1 1/4-inch flat-head screw
(37), secure the housing plate (6) to the base
housing (66).

(10) Install dial window (4) on the housing
plate.

(11) Install cover (8).

(12) Using 4/40 by 3/16-inch pan-bead
screw with associated washer, secure the cover to
the housing plate.

e. Removing and Disassembling Reel (Center)
Section.

(1) Remove cover (top) section in accord-
ance with [paragraph 511,

(2) Remove three .004-inch shims (16) and
three .0016=inch flat washers (17).

(8) Remove sound recording tape (47).

(4) Remove four 1/64 by 3/16-inch flat-
head screws (18) and remove reel flange (19).

(6) Remove or loosen set screw (20) and
remove sound recording tape reel (21).

(6) Remove two .004-inch shims (22) and
one B/&inch bearing (28).

(7) Remove 4/40 by 3/8-inch flat-head
screw (24) and remove lower reel flange (2B).

(8) Remove I/4-inch bearing (26), from the
underside of the lower reel flange (25).

(90 Remove planetary gear (27).

(10) In two places, remove 4/40 by 1/4-inch
pan-head screw (28) and .016-inch flat washer
(29).

(11) Remove spring retainer (80).

(12) Remove spiral torsion spring (32) with
pin (81).

(18) Remove 1/4-inch bearing (83) from
lower drive reel (34).

(14) Remove lower drive reel (34) and top
reel drive gear (87).

(15) Remove 4/40 by 38/B-inch flat-head
screw (86) and remove equipmeni poest (85).

(16) Remove 8/8-inch bearing (838) installed
between the lwo reel drive gears



. (17) Bemove resl drive shaft (40). The lower
sael drive gear (69) will be attached to the reel
drive shalt,

(18) Remove four 2/56 by 1/8-inch pan-head
szew (30) and separate the lower drive gear

{18) Remove 1/2-inch bearing (41) and pre-
load shim (42).

f. Reassembling and Installing Reel (Center)
Ssciion. :

(1) Install preload shim (42) and then the
1/2-inch bearing (41).

(2) Using four 2/566 by 1/8-inch pan-head
gerews (89), secure the reel drive shaft (40) to
the lower reel drive gear (69).

(3) Imstall 3/8-inch bearing (38) on the
lower reel drive gear.

(4) Using 4/40 by 3/8-inch flat-head serew
(88), secure equipment post (35) to the upper
reel drive gear (87).

(5) Install upper reel drive gear (87) so
that the 3/8-inch bearing (36) is properly seated
between the two reel drive gears.

(6) Install lower drive reel (34).

(7) Install 1/4-inch bearing (33) in the
lower drivered.

(8) Install spiral torsion spring (32) with
pin (31) in the lower drive redl.

(9) Install planetary gear (27) through the
spring retainer (30) and install on the lower
drive reel (34). Make sure that the gears are
properly matched.

(10) Using 4/40- 1/4-inch panhead screw
(28) and .016-inch flat washer (29), secure
spring retainer (30) to lower drive reel (34) in
two placea.

(11) Install 1/4-inch bearing (26) on the
planetary gear  (27).

(12) Install lower reel flange (25). Make
sure that 1/4-inch bearing (26) and the lower
reel flange are aligned.

(18) Using 4/40 by 8/8-inch fist-head screw
(24), secure lower reel flange (25) to the equip-
ment poat (35).

(14) Install 8/8- inch bearing (23) and then
::;) 004-inch shims (22) on reel drive shaft
(16) Install sound recording reel (21).
(m;lc) Ulin:m:/ddo by 8/16-inch set acrew

» 38CUre recording reel (21) to reel
drive shaft (40). @0

(17) Install reel flange (19).

(18) Using four 1/64 by 8/16-inch flat-head
aerew (18), seeure reel flange (19) to sound re-
cerding tape reel (21).
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reel drive shaft (40).
(20) It repair is completed, install cover

(1) Remove cover (top) section in accord-
ance with paragraph 5-11c.

(2) Remove reel (center) section as an as
sembled section as follows:

(@) Remove three .004-inch shims (16)
and three .0016-inch flat washers (17).

(b) Remove assembled reel (center) sec-
tion.

(c) Remove 1-2-inch bearing (41) and
preload shim (42).

(3) Tag wires to recording heads (46) and
guides (44).

(4) Unsolder wires.

(5) In four places, remove 2/56 by 5/16-
inch flat-head screws (43) and then the housing
plate (51).

(6) Disassemble housing plate (51) as fol-
lows:

(a) Remove guides (44) by removing
4/40 by 1/4-inch flat-head screws (70).

(b) Remove guide posts (45).

(c) Remove recording heads (46) by re-
moving two 4/40 by 5/16-inch flat-head screws
(71) in each head.

(7) In two places, remove 3/8-inch ball
bearings (49), tape dampers (48), and preload
shims (50).

(8) Disassemble the gear drive shaft (60)
as follows:

(a) Remove tapered section type retaining
ring (55) from gear drive shaft.

(b) Remove .004-inch shim (57) and 1/4-
inch bearing (68).

(c) Remove housing plate (65) by re-
moving three 2/56 by 5/16-inch flathead screws
(53).

(d) Remove two spring tension washers
(56) and 1/4-inch bearing (72).

(¢) Remove yoke subassembly (64).
ows (f) Disasgemble yoke subassembly as fol-

1. Remove E type retaining ring (78)
in two places and straight shaft (62).

2. Remove .004-inch shims (74).

3. Remove idler gear (68) and two
1/4-inch bearings (75).

(¢) Remove .004-inch shim (57) and
spring tension washer (56).
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(A) Remove remaining gear drive shaft
(60) assembly from the base housing (66).

(£) Remove tapered section type retaining
ring (76) from end of gear drive shaft (60).

(j)) Remove two .016-inch flat washers
(77) and coupling half shaft (61).

(k) Remove 3/64 by 5/16-inch spring
pin (59).

() Remove bowed E type retaining ring

78).
(78) (m) Remove .016-inch flat washer (79)
and 3-8-inch bearing (80).

(n) Remove tapered section type retaining
ring (81).

(0) Remove non-metallic washer (82) and
5/16-inch bearing (83) from gear drive shaft.

h. Reassembling and Installing Housing (Bot-
tom) Section.
(1) Reassemble gear drive shaft (60) sub-
assembly as follows:

(@) Install SIM-inch bearing (28).

(b) Install non-metallic washer (82).

(c) Secure bearing and non-metallic wash-
er in place by installing tapered section type re-
taining ring (81).

(d) Install 3/8-inch bearing (80).

(e) Install .016-inch flat washer (79).

(f) Secure bearing and flat washer in
place by installing bowed E type retaining ring
(78).

() Install coupling half shaft (61).

(h) Install two .016-inch flat washers
mil -

(i) Secure coupling half shaft and flat
washers in place by installing a tapered section
type retaining ring (76).

() Install 3/64 by 5/16-inch spring pin
(59).

(k) Install partially assembled gear drive
shaft subassembly through the base housing
(66) from the bottom.

(1) Install spring tension washer (56).

(m) Install .004=inch shims (57).

(n) Reassemble the yoke (64) subassem-
bly as follows:

1. Install 1/4-inch bearing (75) on
each end of the idler gear (68).

2. Install .004-inch ghim (74) on top
bearing

'S, Tnstall bearings, idler gear, and shim
in the yoke.

4. Using straight shaft (62), secure
bearings, idler gear, and shim in the yoke.

§. Using E type retaining ring (78), se-
cure straight shaft (62) to the yoke al the top.

5-6

6. Using tapered section type retaining
ring (73), secure straight shaft (62) to the yoke
at the bottom.

(o) Install the reassembled yoke subas-
sembly on the gear drive shaft (60).

(p) Install 1/4-inch bearing (72).

() Install two spring tension washers
(56).

(r) If necessary, install guide pin (54).

(s) Align with guide pin (54) and install
housing plate (65).

(t) Using three 2/56 by 5/16-inch flat-
head screws (53)) secure the housing plate (65)
to base housing (66).

(u) Install 1/4-inch bearing (58) and
then install .004-inch shim (57).

(u) Using tapered section type retaining
ring (55), secure the remaining parts of the gear
drive shaft (60) to the shaft.

(2) Install preload shim (50) in two places.

(8) Install 3/8-inch bearing (49) in two
places.

(4) Install tape damper (48) in two places.

(5) Install B/&inch bearings (49) on each
tape damper shaft

(6) If the plate housings (51) has been dis-
assembled, reassemble as follows:

(a) Using two 4/40 by 5/16-inch flat-
head screw (71), secure each recording head (46)
to the housing plate.

(b) Install guide posts (45).

(c) Using 4/40 by 1/4-inch flat-head
screw (70), install guides (44).

(7) Using four 2/56 by 5/16-inch flat-head
screw (43), secure housing plate (51) to base
housing (66).

(8) Resolder wires to recording heads (46)
and guides (44).

(9) If the reel (center) section has been dis-
assembled, reassemble in accordance with pars-
graph 5-117. If the reel (center) section is as-
sembled, install section as follows:

{a) Install preload shim (42).

(b) Install 1/2-inch bearing (41).

(¢) Install assembled reel.

(d) Install three 0.016-inch flat washers
(17).

{e) Install three 0.004-inch shims (16).

(10) Install cover (top) section in accordance
with instructions provided in paragraph 5-11d.

5-12. Cleaning and Demagnetizing
Magazme Tape Heads

. Partially dissssemble the magezine to the
exwmmmww 1o gain aceass to the tape heads
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Figure 5-1. Sound recorder set magazine MA-27/ASH THss--u-a @

exploded view (part 1 of 3). Figure 5-1. Sound recorder set magazine MA-27/ASH,
exploded view (part 2 of 3).
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b Seaww, pes-head, 4700 by 8/16 inch b Berew, Batdend, 4740 by 7/8 neh
€ Wealer, flat ® Wensing ploate

8 Cover ¥ Wa

4 Dial wiadow 8 Boww, pandsed, 5766 by 8/10-4nsh

Figure 5-1. Sound recorder set magazine MA-27/ASH, exploded view (part 3 of 3).
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Baaring, 8/8-inch
Serew, flat-head, 4/40 by 3/8-<nch
Lower reel flangs
Bearing, 1/4-inch

Planetary gear

Serew, pan-head, 4/40 by 1/4-inch
Washer, flat, .016-inch
Betaining spring

Pin

Spiral torsion spring

Bearing, 1/4-inch

Lower drive reel

Equipment post

Screw, flat-head, 4/40 by 3/8-inch
Top reel drive gear

Bearing, 3/8-inch

Screw, pan-head, 2/68 by 1/8-inch
Reel drive shaft

Bearing, 1/8-inch

Preload shim

‘Screw, fiat-head, 2/56 by 5/16-inch
:'LJ.!CM

~Aaxcording heads

B BN LLEHIRR LB RRNRREBRRBERIRUEERREE.

B322SSV RAREIERIBELY
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Base housing

Scrow, flat-head, 4/40 by 1 1/4-inch
Guide pin, 13/16-inch

Lower reel drive gear

Screw, flat-head, 4/40 by 1/4-inch
Screw, flat-head, 4/40 by 5/16-inch

Washer, flat, .016-inch
Bearing, 3/8-inch
Retaining ring
Washer, non-metailic
Bearing, 5/168-inch

Figure 5-1 --Continued.

(46[T1g. 5-T)] Do not remove tape heads or dis-
connect electrical leads.

b. Apply power to the magnetic eraser.

c. Hold eraser directly over tape head at a dis-
tance of ome to four inches. Do not allow eraser
to contact tape head.

d. Move the eraser in a circular motion over
the tape head for approximately 15 seconds. Re-
move power from the magnetic eraser.

¢. Remove eraser from vicinity of tape head
(8 fest minimum).

CAUTION
Do not touch or breath om surface of
tape heads. Finger prints and moisture
may cause corrcsion damage to the

/. Pour a small amount of athyl alechol in a
ssparate container; do mot usze ethyl alechol di-
rectly from storage container.

g. Dip cotton swab in ethyl alcohol, tie off
excess, and carefully clean surface of tape head.
Discard swab; do not dip in alcohol a second
time,

h. Immediately dry head with a clean, lint-free
cloth.

i. Repeat steps g and h several times, discard-
ing each swab after one use.

j. Diseard alcohol; do not pour into container.

5-13. Magazine Tape Installation

CAUTION
Wear tape handling gloves when install-
ing tape magazine.

6. Assemble two 48-inch lengths of shorting
tape.

b. Assembly 380 feet (minimum) of fresh
magnetic recording tape.

5-9



TM 11-5835-239-35

c. Attach start of shorting tape 6 feet from
lead edge of magnetic tape, and verify that short-
ing tape is bonded smoothly to magnetic tape.

d. Attach and load ree (21, fig. 5-i(1)) with
magnetic tape.

e. Temporarily mark bottom reel location with

r%pect to upper redl.

. Hold lower reel (34), fig. [6-1(l)) and
Wlnd upper reel ((21), fig. 5-1 + 5

counter clockwise turns (when viewing upper reel
through the window).

g. Attach magnetic tape to lower reel.

h. Thread tape in direction shown in figure
5-2.

i. Remove any end float in the drive shaft as
required. If required, adjust the set screw (20,
fig. 5-1) located under the nameplate within the
frame.

j- Install magazine on playback unit.

k. Run tape from red to redl (in both direc-
tions) at least one full cycle to determine oper-
ability of assembly.

ARROWS(=——e=) INDICATE DIRECTIUN
OF TAFE WHEN LOADING LOWER REEL.,

Figure 5-2. Magazine tape installation.

Section V. TAPE DRIVE TRANSMISSION ASSEMBLY ADJSUTMENT,
REPAIR, AND REMOVAL AND REPLACEMENT

5-14 Adjustment
No adjustmeat is required on the A1A7 variabl

speed tape drive transmission assembly durin
depot maintenance.

5-15. Repair

Repair authorized at depot maintenance on the
A1AT veriable speed tape drive tranemission as-
sembly consists of replacing defective mechanical
parts contained in the assembiy and replacing de-
fective tape drive meotor. The defective parl or
metor should be replaced in socordance with In.

sirections provided in paregraph 5-16.

5-10

5-16. Removal and Replacement

a. General. The AlAT varisble speed tape
drive transmission assembly should be disassem-
bled into separate sections. By disassembling the
variable cpeed tape drive transmission assembly
into separate sections, disassembling paris mot
necessary for repair will be eliminated. The vari-
sble speed tape drive transmission assembly can
bo dissssembled into tape drive motor, cover
plade, pully, ﬂw&mﬂ, mﬂ Mﬁ sren mM
the ALAY




{Z7) for removal and replacement procedures of
the ATAT variable speed tape drive tranamission

b. Removing and Disassembling A1A7A4B1
Tape Drive Motor Section.

(1) Remove or lcosen three -clenching
clamps (16) by turning clamp screws (15).

(2) If lcosened, position clamps so that they
clear the slot in the tape drive motor {18) hous-
ing. Disconnect A1ATA4P1 from A1A4J2 on the
electronic components assembly.

(3) Set tape speed control lever (22) to the
neutral (NEUT) position.

(4) Remove tape drive motor section.

(5) Disassemble the tape drive motor sec-
tion as follows:

(@) Remove shield (17) from the motor
housing.
(b) Remove or loosen set screw (18) and
remove driver (14) from the motor shaft.
c. Reassembling and Installing A1A7A4B1
Tape Drive Motor Section.

(1) Reassemble the tape drive motor section
as follows:

(@) Install driver (14) on the motor (18)

(b) Install set screw (18) in the driver
and tighten set screw to secure driver to the
motor shaft.

(c) Install shield (17) on the motor
housing.

(2) Insure that the tape speed control lever
(22) is set to neutral (NEUT) position.

(3) Insert the tape drive motor section into
the opening provided in the support (58).

(4) Position the rim clenching clamps (16)
in the dot provided in the motor housing.

(5) Tighten the rim clenching clamp screws
(15) to secure tape driver motor section to the
support.

d. Removing and Disassembling Cover Plate
Section.

(1) Loosen two set screws (21) in shift
arm (38) and remove tape speed selector shaft
(22) and 1/2-inch compression spring (23).

(2) Remove three 6/32 by 1/4-inch flat-
head screws (51) securing the cover plate (52)
to the support (53).

(8) Remove two 4/40 by 7/16-inch flat-
head serews (11) securing the cover plate to the
bearing ring (12).

(4) Remove the cover plate section from the
support (58).

(8) Disassemble the cover plate section as
feollows:

TM 11-5835-239-35

(a) Remove 4/40 self-locking, ring base
hexagon nut (27).

(b) Remove flat washer (26) and deeve
spacer (25).

(c) Remove aluminum guide washer (29)
and teflon washer (28).

(d) Remove 4/40 by 7/16 inch flat-head
screw (24) from the cover plate (52).

e. Reassembling and Installing Cover Plate
Section.

(1) Reassemble the cover plate section as
follows:

(a) Insert 4/40 by 7/16-inch flat-head
screw (24) through the cover plate (52).

(b) Install teflon washer (28).

(c) Install aluminum guide washer (19).

(d) Install sleeve spacer (25).

(e) Install flat washer (26).

(f) Install 4/40 self-locking, ring base
hexagon nut (27). Insure that the teflon and
aluminum guide washers are properly aligned
then tighten the nut.

(2) Install cover plate section on the sup-
port (53).

(3) Insure that the cover plate section is
properly positioned on the support and aligned
with the pull and flywheel sections.

(4) Using two 4/40 by 7/16-inch flat-head
screws (11), secure cover plate to the bearing
ring (12).

(5) Using three 6/32 by 1/4-inch flat-head
screws (51), secure cover plate section to the
support.

(6) Place 1/2-inch compression spring (28)
between shift arm (38) and aluminum washer
(29) and slide tape speed selector shaft (22)
through the hole in teflon washer (28) aluminum
washer (29), compression spring, and shift arm.
Tighten set screws (21).

f. Removing and Disassembling Pulley Sec-
tion

(1) Remove cover plate section in accord-
ance with paragraph 5-164, (1) through (4).

(2) Remove screw (19) to disconn~ct exten-
sion spring (20).

% (8) Remove belt (44) from the flywheel
{9).

(4) Remove pulley section from the sup-

port (53).

(6) Disssgsemble pulley section as follows:

(¢) Remowe E type retaining ring (89).
(b) Remove 081l-inch flat washer (40).
(¢} Remove pulley zhaft (41).

5-11



TM 11-5835-239-35

(d) Remove 5/16-inch bearings (42), flat
pulley (43), .013-inch flat washer (40), and belt
(44).

(e) Separate the bearings, flat pulley,
flat washer, and belt.

(f) Remove three E retaining ring (45)
from straight shaft (46).

(9) Remove three .031-inch flat washers
(47) and sleeve spacer (52).

(h) Remove straight shaft (47) from
pulley arm (43).

g. Reassembling and Installing Pulley Section.
(1) Reassemble pulley section as follows:

(a) Insert straight shaft (46) through ap-
propriate opening in pulley arm (48).

(b) Install three .031-inch flat washer
(47) on the straight shaft and secure in place by
installing E type retaining ring (45).

(c) Install 5/16-inch bearings (42) on
each end of flat pulley (43).

(d) Install .03-inch flat washers (41)
on each end of the bearings (42).

(e) Insert the washers, bearings, and flat
pulley with belt (44) installed in the pulley arm
(48) secure in place with the pulley shaft (41).

(f) Secure pulley shaft in place by install-
ing E type retaining ring: (39) on the pulley
shaft.

(2) Install sleeve spacer (52) on the
straight shaft (46) and install pulley section in
place in the housing (53).

(3) Install belt (44) on flywhee (9).

(4) Install extension spring (20) with screw
(29) in the support (53).

(5) Install cover plate section in accordance
with instructions previded in paragraph 5-16e,
(2) through (6).

h. Removing and Disasgsembdiing Flywheel
Section.

(1) Remove cover plate section in accord-
ance with instructions provided in paragraph 5-
16d, (1) through (4).

(2) Set shift arm assembly to the center

® (8) Remove belt (44) from the flywheel
" (4) Remove flywheel section from the hous-

@ g ‘a@ in and remove

tepeved section iype retsining simg (1) from
B/8-lneh pollyy shafy (8).

B flat washer (2) and o

(c) Remove 1/16 by 3/8-inch spring pin
(4) and compression spring (5).

(d) Remove E type retaining ring (6)
from 1 5/8-inch pulley shaft (8) .

(e) Remove bearing ring (12).

(f) Remove 3/8-inch bearing (10) from
the bearing ring.

(g) Remove 1/16 by 3/8-inch spring pin
(7) from flywheel (9).

(h) Remove flywheel (9) and another
3/8-inch bearing (54).

i. Reassembling and Installing Flywheel Sec-
tion.

(1) Reassemble the flywhedl section as fol-
lows:

(a) Install flywheel (9) on the 1 5/8-
inch pulley shaft (8) and secure in place with
1/16 by 3/8-inch spring pin (7).

(b) Install 3/8-inch bearing (10) on the
bearing ring (12).

(c) Install the 3/8 inch bearing and bear-
ing ring on the 1 5/8 inch pulley shaft (8).

(d) Install E type retaining ring (6) on
the pulley shaft.

(e) Install compression spring (5) on the
pulley shaft and secure in place by inserting 1/16
by 3/3-inch spring pin (4).

(f) Install coupling (3).

(9) Install flat washer (2) and secure in
place by installing tapered section type retaining
ring (1).

(2) Install 3/8-inch bearing (54) in its
place on the housing (53).

(8) Install the flywheel section on the 8/8-
inch bearing {54) installed on the housing (58).

(4) Set shift arm assembly to the center
position.

(5) Install belt (44) on the flywheel,

(68) Install cover plate sectiomn in accord-
ance with instructions provided im paragraph
5-16e, (2) through (8).

(1) Remove AIABAIRI tape drive molor
seclion in accordance with instructions nrevided
in paragraph H-16b, (1) through (4),

{2) Remove cover plate section n acoord-
anoe with instructions provided in peragrvaph &
164, 13) thraugh {4).

(B) Bet shift arm assembly te the conler
position and remeve the belt (84) from the Ty
whosl (D).

ng Shift Arm



CAUTION
the ezpandsd exiension spring (82) to
contact and let fly the washer, spring
azd bushing,

(4) Grasp the shift arm assembly while
locsening the 8/82 by 1/2-inch socket-head cap
serew (80).

(5) Remove 8/82 by 1/2-inch socket-head
eap screw (30), 0.16-inch flat washer (81), and
bushing insulator (55).

{6) Remove 1l-inch extension spring (82)
(optional).

(7) Slide out shift arm section.

(8) Disassemble shift arm section as fol-
lows:

(2) Remove tapered section type retain-
ing rings (34) from straight shaft (35).

(b) Remove 3/8-inch bearings (36) and
roller (37) from the shift arm (38).

(c) Remove straight shaft (86) from shift
arm (38) and remove setscrews (21) from the
shift arm.

k. Reassembling and Installing Shift Arm
Section.

(1) Reassemble shift arm section as follows:

(a) Install set screws (21) in the shift
arm (38).

(b) Install a 3/8-inch bearing (36) on
each end of the roller (37).

TM 11-5835-239-35

in the shift arm. « :

(d) Secure the bearing and roller in the
shift arm with straight shaft (85).

(¢) Using two tapered section type re-
taining rings (84), secure straight shaft to the
shift arm.

(2) Install .016-inch 1. . washer (31), bush-
ing insulator (55) and 1-inch extension spring
(31) on the 8/32 by 3/8-inch socket-head cap
screw (30).

(3) Slide shift arm section into position on
the housing (53).

(4) Install socket-head cap screw (30)
through the housing. Do not tighten the cap
screw..

(6) Grasp the shift arm assembly and hold
it in the center position while replacing the belt
(44) on the flywhed (9).

(6) Install cover plate section in accordance
with instruction provided in paragraph 5-16e,
(2) through (6).

(7) Operate the fully assembled shift arm
section by adjusting the tape speed selector shaft
(22) to determine the correct tightness of socket-
head cap screw (30).

(8) Install A1A7A4B1 tape drive motor
section in accordance with instructions provided
in paragraph 5-16c, (2) through (6).
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This section contains instructions for testing the
Sound Recorder Set Magazine MA-27/ASH
(CIPR magazine). Testing is performed to en-
sure that the CIPR magazine repaired at depot
maintenance can be operated properly prior to re-
issue and to isolate troubles when repair is re-
quired. Procedureal instructions are to be accom-
plished in the sequence in which they are pre-
sented. Troubleshooting procedures (para 5-5)
are to be used to correct operational failure dis-
covered during the test outlined in this para-
graph.

5-18. CIPR Magazine Test

a. Test Equipment. Test equipment required
during depot maintenance of the CIPR magazine
are listed in paragraph 5-2

b. Teat Connection and Condition. Figures 564
and 5-6 illustrates equipment setup for testing
CIPR magazine. Prepare the CIPR magazine,
playback unit, and CIPR test set for operational
use a3 follows:

(1) Insure that 28-volt dc power source is
available for Recorder Teat Set TS-2854/ASH-23
(CIPR tesat sat).

(2) Obtain a known good CIPR test set.

3 Balalveg vzg 29 Wasker, aluminum

¢ Wabew, fat 80 Scrow, cap, 8/32 by 1/2inch

3 Compilng 31 Washer, Fiat, 016inch

4 Speiag pin 1/18 by 3/3dnch 82 Extension spring, 1-inch
8 Compeusion sgEing 28 Arn assembly
. & Deizining riag 34 Retaining ying

T Sping pin, 1716 by 8/8-inch 35 Straight whaft

& Pallay akaft, 1 6/8-inch 38 Bearing, 3/8-inch

& Plywhed # Roller

16 DBeszing, 3/3-inch 88 Shift axm

11 Sezew, fint-head, 4/460 by 7/16-inch 39 ring

12 Bearing r¥ing 40 Wazher, fist, .081-inch

12 Set ecrow 41 shaft

14 Doiver 42 Bearing, §/16-inch

18 Rim denching damp serow 48 Flat pulley

18 Bim dsoching clamp M Belt

17 Shield 45 Retaining ring

18 Moez 46 Straight shatt

19 Saow 47 Washer, .081-inch

20 Extersion spring 48 Pulleyarm

81 Set ecrow 49 Teflon sheet

22 Tape speed selector shaft 50 Pin

28 Compresaion spring, 1/2-inch 51 Screw, flat head, 6/32 by 1/4-inch

24 Serew, flat-head, 4/40 by 7/16-inch 52 Cover plate

€5 Sleove spacer 53 Support

28 Washer, fiat 54 Bearing, 3/8-inch

27 Nut, self-docking, 4/i0-inch 56 Bushing insolator

28 Washer, teflon 86 Sleeve spacer

Figure 5-3 --Continued.
Section VI. CIPR MAGAZINE TESTING PROCEDURE
5-17. General (3) Obtain a known good Recorder Control

C-8203/ASH-23 (CIPR controller).

(4) Obtain a known good Sound Reproduc-
er set AN/ASH44 (playback unit).

(5) Insure that playback unit POWER ON/
OFF switch is set to OFF.

(6) Connect playback unit to 115-volt, 60-
hertz ac power source.

(7) Connect test equipment to their re-
quired power source.

NOTE
When using the test equipment, insure
that the equipment is energized and suf-
ficient time is allowed for equipment
war mup.

(8) Rotate play-back unit VOLUME control
to mid-poaint.

(9) Set playback unit CHANNEL SELEC-
TOR switch to ALL.

(10) Rotate CIPR test set OUTPUT SELECT
and RECORD COMMAND switches to OFF.

(11) Iasure that nothing is connected to
playback unit and CIPR test set front panel.
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Figure 5-4. Setup for testing CIPR magazine.
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Figure 5-5. Setup for testing CIPR magazine recorder audio signals.
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CIPR tost set: Set controls as
required.

fﬂm

TM 11-5835-239-35

c.hlﬂlmwuﬂbm- a. N/A

_umummm

e Bet mﬁt POWER ON/OFF

switch ts ON.

d. Sst playback unit tape speed control

lover to NORMAL.

¢ Press and yelesss playback unit
PLAY switeh.dndieator.

1. Allow plagback wxit io operate in
the play mods for ten minutes,
then press and relosss playback
unit STOP switch-indieator.

9. Set playback unit tape speed con-
trol lever to FAST.

A. Press and release playback unit

5. N/A

o. STOP indicator shall light and re-
main on.

d. N/A

6. PLAY indicator shall light, STOP
indieatar tana

sbop.

i. PLAY indicator shall light STOP
indicator shall go out, and tape
shall begin to move.

§. Stopwateh ehall indicate 12 = 1.2

k. STOP indicator shall go out.
L N/A
m. N/A

n. POWER ON indicator should act
be on. If POWER ON indicator
is ca, press axd releass POWER
ON switch-indicator uatil POWER
ON indisater exiinguishes.
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- 3
- -

2  Playback unit: Set controls CIPR magasine
a8 reguived.

5-19

8. Resat stopwatch ¢o start.
& Rotate CIPR test set record com-
mand switeh to PILOT and

start stopwatch.
#. Allow tape ¢to run its full length
(bath direction). When the tape

window in the magazine cover,
then rotate CIPR test set RE-
CORD COMMAND switch to
OFF and stop the stopwatch.
v. Press and release CIPR test set
POWER ON switch-indicator.

w. Remove CIPR magusine from
CIPR controller.

a. Insure that playback unit is con-
nected to 115-volt, 60-herts

b. Insure that playback unit POWER
ON/OFTF switch is est to OFF.

o. Instadl CIPR magasine removed in
step 1w on the playback unit.

d. Insure that playback unit POWER
OKT BRKR is encrgised (pushed
h)'

POWER ON indieator and EXTER-
NAL segment of TAPE END
SIMULATION INTERNAL/
EXTERNAL indieator shall light.
If INTERNAL segment is
iHuminated, press and relense
gwitch-indicator until EXTERNAL
segmant Hluminates.

.

t. Elapsed time between start and stop
shail not be less than 54 minutes.

v. POWER ON indicator and EX-

TERNAL segment of TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator
shall go out.

w. N/A

a. N/A

b N/A
6. N/A
d. N/A

¢ Set playback unit POWER ON/OFF ¢. STOP indiostor shall light.

switeh to ON.
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1> St glaghiack unit taps speed contex?  f. N/A
lewer to FPAST.

o Priss snd relsase playback unit 9. STOP indicater shall go out,
FLAY switeh-indicator. PLAY indieator akall ght, and

. tape shall hogin to move.

A ANow playback unit to operetedn . STOP indientor shall light, PLAY
&he play mods for ane minuis, indicator shall go out, and the
then press snd release STOP tape shall stop.
switéh-indieator.

i Prems and releass playback unit i. REWIND indicator shafl light,
REWIND switch-indicator. STOP indicator shall go out, and

tape shall begin to rewind. When
tape is completely rewcund, the
tape will stop aubomatically and
the STOP indicator will light and
BEWIND indiextor shall go out.

§. Set playback unit POWEE ON/OFi" j. SYOP indicator wvhall go out.
switch to OFF.

k. Diacornect playback unit £rom
118-volt, 60-herts power source.

L Remove CIPR magasine from play- L N/A
back unit.

k. N/A

CAUTION
&. Connect tape erassr to 116-volt,
80-herts power socurce.

Lay a shest of paper between
the magasine and tars ~raner

& N/A

magasioe,

3. Plece the flat, magretic field surface b. N/A
on the tape erame on top of the

. CIPE magesine.,

o Press and hold tape craser power

. “switch and slowly move the eraser
* jota circular motion (approximate-
ly two saconds per revolution) for
approximmbely 15 seconds,

4. Gradually incrcase the diameterof d. N/A
&he cireular motion and elmul-
taneously Lift the eraser away
from the CIPR magasine. When
the ereser is approximately thres
feot away, release the power
switch,

e. Disconnest tape eraser from 116-
wvolt, 60-hexts power source.

¢. Demagnetising CIPR magesine
tape.

e. N/A



R Vi agmipmmaid "
¢ CPushus: Shastnisss CIPE magsine
soigkenl.

- ¥ < GhRggps

CIPR controller: Used to
process audio and triming
signals.

Bontgmens endisr tank
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Pazi precainrs

Pevformancs duciésrd
& Adjust 35wkt de power source for o. N/A
+58 & 1 wie
§. Connpet CIFR test set to 25-wolit & N/A
PORTRT SOUTC.
¢ Insuze that CIPR tast sst POWER o N/A
CET BEBER is enarglsed
. (eabad In).
d. Prags aud reloass CIPK test set d. POWER ON indieator and EXTER-
POWER ON switch-indieator. NAL segment of TAPE END
SIMULATION INTERNALY
EXTERNAL indieator shail light.
If INTERNAL segment is illumi-
nated, press and releass TAPE
END SIMULATION INTER-
NAL/EXTERNAL switch-
indieator until EXTERNAL acg-
ment flluminates.
¢. Press and hold CIPR test sl o. Al remaining (8) front panel in-
POWER LAMP TEST switch- dieators shall light,
indiestor.
1. Release CIPR test st POWEE f. All front panel indieators except
LAMP TEST switch-indicator. POWER ON indicator and EX-
TERNAL sogment of TAPE
END SIMULATION INTER-
NAL/EXTERNAL indicator
shall go cut.
¢. Preas and relcase CIPR tost set 9. POWER ON indicator and EX-
POWER ON switch-indicator. TERNAL segment of TAPE
END SIMULATION INTER-
NAL/EXTERNAT indicator
shall go out.
A. Instal demagnetized CIPR magasine A. N/A
on CIPR controller.
i wmwmu CIPR i N/A
tost set (fig. 6-4).
§. Preas and release CIPR test set §. POWER ON indicator and EXTER~
POWER ON switch-indicator. NAL segment of TAPE END

SIMULATION INTERNAL/
EXTERNAL indicator shall
hght. H INTERNAL segment is
iltminated, press and release
TAPE END SIMULATION IN-
TERNAL/EXTERNAL switch-
indicator until EXTERNAL seg-
ment illuminates.



Daailiator Mhm
Mﬁ?ﬂﬂmm

sigual,
Vi Adjust to measure
6.58 woit vens.
Snpwateh: Adjsst ¢ start.

ALTN (+) and GND (-) teat

Jacks,
m. Adjust csclilater for 1900-hents,
0.53-volt s input signal.

n. Reset stopwsich to start.

o. Rotate CIPR test st RECORD
COMMAND switeh to PILOT
and start the stopwatch. Record
oscillator signal for 60 £ &
seconds, then rotste RECORD
COMMAND switch to OFF.

®. Disconnect osciflator from CIPR
test set.

¢. Ground CIPR test set INPUT
MONITOR OSCILLATOR con-
nector center pin.

7. Reget stopwatch to start.

8. Rotats CIPR test vet RECORD
COMMAND switch t0 PILOT
snd start stopwatch., Record
grounded input for 380 x 10
seconds, then rotate RECORD
OCOMMAND switch to OFF.

t. Remove ground from CIPR test set
INPUT MONITOR OSCILLA-
TOR connector center pin.

«. Connect oscillator to CIPR test set
INPUT MONITOR OSCILLA-
TOR connector.

v. Adjust oacillator for 3000-herts,
0.53-volt rms input signal.

w. Reset stopwatch to start.

. Rotate CIPR test set RECORD
COMMAND switch to VWS and
start etopwatch. Record oacillator
signals for 90 + 10 seconds, then
RECORD COMMAND switch to
OFF.
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Porformencs stsnderd
k N/A

L N/A

m. VTV shall indicate 0.53 voit
s, If necemsary, adjust attenua-
torcontrol.

n. N/A

0. Record oscillator signal for 60 = §

» N/A
g. N/A

r. N/A
8. Record grounded input ior 880
% 10 seconds.

t. N/A

% N/A

v. VI'VM shall indicats 0.58-voit
rms. If necessary adjust attenua-
tor control.

w. N/A

2. Record oscillator signal for 90 £ 10
seconds.
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3 AaumUum
m”u-w

;mummmu
8 switch-indleator.

as. Reset stopwatch 1o slart.

of. Rotate CIPR test sot RECORD
COMMAND switch to PILOT
snd start stopwatch, Record
grovaded input for 180 = 10
secconds, then rotate RECORD
OCMMAND switch o OFF.

ag. Remove ground from CIPR test net
INPUT MONITOR OSGILLA-

TOR conneetor center pin.

ah. Connect oscillator 40 CIPR test set

INPUT MONITOR OSCILLA-
TOR connector. .

al. Adjust oaclllator for 3000-hertx,
0.53-volt yms input signal.

aj. Reset stopweitch to staxt.
ak. Rotate OIPR test set RECORD

cord oscillator signal for 90 +

10 seconds, then rotate RECORD

COMMAND switch.to OFF.
al, Preos and release CIPR test act
POWER ON switch-indicator.

TM 11- 5835 239 35

M-—w

¢ VIVM sball indioate 0.55-voit
pum-ﬂum
e oontyel.

ae. N/A

ad. N/A

as. N/A
sf. Wmmn“ll input for 180
F

ag. N/A
ah. N/A

ai. VTVN ahall indicate 0.53-volt
rma. If necessary, adjust atten-
uator control.

af. N/A .

ak. Record oscillator signal for 90
+ 10 seconda.

al. POWER ON indicator and EX-
TERNAL segment of TAPE



Flagback unit: Set controls as  CIPR magasine
veguized.
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Tout progedare

om. Desnergise csciliator ané VIV,
an. Discnneet oscillator and VI'VM
fyom GIPR tast set. -
@o. Digpoanect CIFR controller from
CIPR test set.

ep. Remove CIPR magasine from
CIPR contyolier.

¢. Insure that plagback vnit POWER
ON/OFT switch is set to OFF.

3. Insuve that playback unit is con-
ascted to 115-velt, 60-harts
POWeT Source.

o. Install the recorded CIFR magasine
_ndinlqnﬂm

d mmmmm
OKT BRER is energized (pushed
in).

e. Set playback unit tape speed control
lever to FAST.

f. Set playback unit POWER ON/
OFF wwitch to ON.

g- Prees and release playback uait

A. Connect a 100K-ohm resistor on 2
PJ-058B phone plug and install
into playback unit RECORD jack.

i. Connect VTVM across the 100K-
ohm load resistor.

j. Preas and release playback unit
PLAY switch-indicator.

k. Waile cheerving VI'VM, rotate
playback unit CHANNEL SE-

LBCTOR switch to VWS, PILOT,

and SPARE. Record voitage and
db level at each switch position.
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Performanse standivd
END SSMULATYION INTZR-
NAL/EXTERNAL indicater
shall go out.
am. N/A .
an. N/A

eo. N/A
ep. N/A
« N/A
5 N/A

e. N/A

d. N/A

o. N/A
f. STOP indicator shall light.

g. REWIND indicator shall light,
STOP indicator shall go out,
and tape shall begin to rewind.
When the tape is completely re-
wound, the tape will stop auto-
matically and the STOP indi-
cator will kight and REWNID
indicator will go out.

k. N/A

i. N/A

5. STOP indicator ehall go out, PLAY
indicator shall light, and tape
shall begin to move.

k. VI'VM shall indicate between 0.25
10 1 vt rwa at each switeh posi-
tion.



Stopwatch: Resst to sero.
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u, Compare db readings recorded in
kvlﬂ:mdb.mipl.

o. Preasa and release playback unit
PLAY switch-indieator.

p. Uding a stopwatoch, measure elapsed
time indicated by the playback
vait FLT TIME indicator. Start
the stopwatch concurrent with
& timing pulse and stop the stop-
watch with the second timing

pulse.
q. Press and release piayback unit
STOP switch-indicator.

r., Connect a 620-chm resistor on
PJ-055B phone plug and imstall
into playback unit HEADSET

Jack.

#. Connect flutter indicator across
the 620-ohm load resistor.

t. Press and release playback unit
PLAY switch-indicator.

u. Observe db level on VI'VM. When
db level rises indicating a 8000-
herts signal, rotate playback
unit CHANNEL SELECTOR
switch to YW8, PILOT, and
SPARE. Record wow and fluiter
indication ot each switeh position.

v. Remove phone plug from playback
unit HEADSET jaek.

™ 11-5835-239-35

LMQMW#-&
switeh position.

m. PLAY indieator shall go out,
STOP indicator shal tight, and
tape shal stop.

8. Readings recorded in [ shall be at

o. STOP indicator shell go out, PLAY
indicator shall light, and tepe
shall begin to move.

P. Stopwatch shall indicate 120 = 3
seconds.

¢. PLAY indicator shall go out,
STOP indicator shall kight, and
tape shall stop.

r. N/A

s. N/A

t. STOP indicator shall to out, PLAY
indicator chall light, and tape
shall begin to move.

¥, Wow and flutter indications at
each switch position ghall not
exceod 8 pezcent of the average
value of the meter readings.

v. N/A
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Foot presedece

. fist plaghack unit tape cpead con-
trel lover to PAST.

& Allow the pleyback unit to operate
in this mods (approximately 105
minutes) uatil a 5000-herts ione
is monitored at the front panel
spaker. The instant the 5000-
herts tone is monitored, pruss
and releass STOP switch-
indicator.

% Set playback unit tape speed con-
trol Jover to NGRMAL.

s. Pross and release playback umit
REVERSE switch-indicator and
seurch for begiiming of the 1000~
herts signal, then press and re-

as. Press and release playback unit
PLAY switch-indicator.

ab. Repeat 6i through 5x.

ac. Press and release playback unit
STOP switch-indicator.

ad. Set playback unit POWER ON/
OFTF awitch to OFF.

ae. Deenergise the test equipment and
disconnect from the playback unit.

of. Remove PJ-06GB phone plugs from
playback unit front panel jacks
and remove load resistors from
the phone plugs.

ag. Disconnect playback unit from
115-voit, 60-herts power acurce.

ah. Remove CIPR magasine from the
playback unit.

TM 11-5835-239-35

m*
w. Tape shall begin to move at
fantsr rate. .
£. PLAY indicator shall go out, STOP
indieator shall, light, and tape
shall step.

~

¥y N/A
2. N/A

aa. STOP indicator shall go out, PLAY
indicator shall light, and tape
shall begin to move.

ab. Same indications should be moni-
tored.

ac. PLAY indicator shall go out, STOP
indicator shall light, and tape
shal atop.

ad. STOP indicator shall go out.

ae. N/A

af. N/A

ag. N/A

ah. N/A
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Section VII. TAPE DRIVE TRANSMISSION ASSEMBLY TESTING

PROCEDURE
5-19. General be operated within the performance siandards
Bt proesdures cullined is paragraphs 3-18 and Troubleshooting procedures (pars 5—8) should

- be used to correct opersiional fsiluve discovered
mmhmwmumw during the tests outlined in paragraphs 3-18 and

wmeiakls spesd drive travemision sssembly can 4-26.
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CHAPTER 6

DEPOT OVERHAUL STANDARDS

Section |. GENERAL

6-1. Applicability of Depot Overhaul
Standards

The tests outlined in this chapter are designed
to measure the performance capability of a re-
paired Sound Recorder Set AN/ASH-23 (CIPR)
and Sound Reproducer Set AN/ASH-24 (play-
back unit). A CIPR or playback unit returned
to stock should meet the standards provided in
these tests. Section | contains general informa-
tion, section |l contains tests to ensure the opera-
bility of the CIPR, and section IIl contains tests

to ensur e the operability of the playback unit.

6-2. Applicable References

Additional information regarding the C|PR and
playback unit is provided in TM 11-5885-239-
12, 16 July 1969.

6-3. Test Equipment Required

a. The following equipment, or suitable equiv-
alent, should be used when determining com-
pliance with the requirements outlined in the
testsfor the CIPR.

Equipmont 8tock No.
Sound Beproducer Bet AN/ASH-24  0835-179-4891
Recorder Test Set TS-2854/ASH-28  6625-435-4779
Oscilloacope 6625-053-3112
Electronic Voltmeter MESOE/U 6625-669-0742
Signal Generator SG-71/FCC 6625-669-0255
Flectronic Digital Readout Counter 6625-911-6368
AN/USM-207

Recorder Control C2208/ASH-28 5835-144-7810
Flutter Indicator ID-851 6760-776-6979
Spectrum Analyser TS-728 6625-668-9418
Bulk Tape Eraser 5835-548-1910
Stopwatch

Phone Plug PJ-055B 5935-192-4760
Resistor, 620-ochm 1/2-watt 5905-279-1761
Resistor, iG0K-ohm 1/2-watt 5905-190-8889
Tool Kit TK~100/G 5180-605-0079
Tool Kit TK-105/G 5180-610-8177

Applicadls literature

TM 11-5885-239-56
TM 11-6626-1818-35
TM 11-6825-366-16
TM 9-6625-2362-12
T™™ 11-6625-320-12
TM 11-6625-858-16
TM 11-6825-700-26

2
i

s e

TM 11-5835-289-36
TM 11-6760-212-12
T™M 11-5007

SB 11-604
SB 11-804

[ N N

b. The following equipment, or suitable equivalent, should be used when determining compliance
with the requirements outlined in the tests for the playback unit.

Beuigmont Stock No.
Sound Reproducer Set AN/ASH-24  5835-179-4691
Recorder Test Set TS-2854/ASH-88  6625-435-4770
Recorder Control C8208/ASH-28 5835-144-7810
Sound Recorder Set 5835-144-7311
M MA-27/ASH
ey o B ITrO0 6625-669-0255
Electronie Digital Readout Counter 6625-911-6363
AN/USM-207
ugua{.um T8-352/U 6625-242-5023

Qly req Appliocble litevature
1 T™ 11-5835-289-85
1 T™ 11-6626-1818-85
1 ™™ 11-58856-880-86
1 ™ 11-5885-280--86

6625-368-15
TH 11-862b-700-26

1 TH 11-66256-866-16
6-1
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LR RN CRLE

Section II. CIPR DEPOT OVERHAUL STANDARDS

mmagazine) sep

6-5. CIPR Test

a. CIPR Controller Tests. The following tests
m&wbmﬂmmm

(1) Preliminary procedure

(a) Insure that 28-volt power source is
available to provide operating power for Sound
Recorder Test Set TS-2854/ASH-28 (CIPR test
set).

(b) Verify that CIPR test set POWER
CKT BRKR is deenergized.

(c) Adjust 28-volt power source for +28
+1 volts.

(d) Connect CIPR test set power cable to
28-volt power source,

(e) Energize CIPR test set POWER CKT
BRKR.

(f) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON and
one-half of TAPE END SIMULATION INTER-
NAL/EXTERNAL indicators shall light.

(g) Press and hold CIPR test set POW-
ER LAMP TEST switch-indicator. All (8) re-
maining front panel indicators shall light.

(h) Release CIPR test set POWER LAMP
TEST switch-indicator. The POWER ON and
one-half of TAPE END SIMULATION INTER-
NAL/EXTERNAL indicators shall remain on
and the remainder of the front panel indicators
shall extinguish.

(i) Press and release CIPR test set POW-
ER ON switch-indicator; POWER ON indicator
and the illuminated segment of TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator shall go out.

6-2

(5) Set CIPR test set RECORD COM-
MAND and OUTPUT SELECT switches to OFF.

(k) Connect CIPE controlier to CIPR fest
set (fig. 3-5).

(2) DC voltage check. Figure 83-6 ilies-
trated equipment setup for checking de voitage.

(a) Insure that preliminary procedure
outlined in paragraph 6-5a(1) has been com-
pleted.

(5) Press and release CIPR test set POW-
ON switch-indicator; POWER ON and one-
half of TAPE END SIMULATION INTER-
NAL/EXTERNAL indicators shall Light.

{¢) Check dc voltage between CIPR test
set DC VOLTAGE +28V (+) and GND (-)
test jacks.'The voltmeter shall indicate +28 =2
volts.

(d) Check dc voltage between CIPR test
set DC VOLTAGE +20V (+) and gnd (-) test
jacks. The voltmeter shall indicate +19 + 2 volts.

(e) check dc voltage between CIPR test
& DC VOLTAGE * 10V (+) and GND (-)
test jacks. The voltmeter shall indicate +9.5 + 1
volts.

(f) Check dc voltage between CIPR test
set DC VOLTAGE +5V (+) and GND (-) test
jacks. The voltmeter shall indicate +4.75 +0.5
volts.

(g) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator and the illuminated segment of TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator shall go out.

(h) Remove voltmeter test leads from the
front panel test jacks.

(3 Magazine drive motor and timing sig-
nals check[ Figure 3-7 illustrated equipment set-
up for checking magazine drive motor and timing
signals.

(a) Ensure that preliminary procedure
outlined in paragraph 6-5(1) has been completed.

(b) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON and



GND (-) test jacks The cscilioscop
play waveform A illustrated im ﬁcme 31

NOTE
Timing pulse will be displayed once
every minute.

(e) Rotate CIPR test set RECORD COM-
MAND switch to VWS.

() Using oscilloscope, check signal be-
tween CIPR test set MOTOR PHASE 1A (+)
and GND (-) test jacks. The oscilloscope shall
display waveform B illustrated in figure 3-1.

(g) Using oscilloscope, check signal be-
tween CIPR test set MOTOR PHASE 1B (+)
and GND (-) test jacks. The oscilloscope shall
display wavefom B illustrated in figure 3-I.

(h) using oscilloscope, check signal be-
tween CIPR test set MOTOR PHASE 2A (+)
and GND (-) test jacks. The oscilloscope shall
display waveform B illustrated in figure 3-I.

(i) Using oscilloscope, check signal be-
tween CIPR test sst MOTOR PHASE 2B (+)
and GND (-) test jacks. The oscilloscope shall
display waveform B illustrated in figure 3-I.

() Rotate CIPR test sst RECORD COM-
MAND switch to OFF.

(k) Disconnect oscilloscope from CIPR
test set.

() Connect a counter between CIPR test
set MOTOR PHASE 1A (+) and GND (-) test
jacks.

(m) Rotate CIPR test sst RECORD COM-
MAND switch to VWS. The counter shall indi-
cate 400 + 8 Hertz.

(n) Rotate CIPR test set RECORD COM-
MAND switch to OFF.

(o) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator and illuminated segment of TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator shall go out.

(p) Disconnect counter from CIPR test

(4) Magazine drive sprocket check. The re-
corder control should be connected to the CIPR
teat set [(fig. 3-6).

(@) Insure that preliminary procedure
outlined in paragraph 6-5a(1) has been com-
pleted.

TM 11-5835-239-35

(b) Press and relesse CIPR test set POW-
wwﬁwmmmsmmmmm-
TERNAL/EXTERNAL indicators shall light.

{¢) Observe CIPR test set TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
eator. If the EXTERNAL segment is illuminated,
pmeaedtothenextstep If the INTERNAL seg-
ment is illuminated, press and release TAPE
END SIMULATION INTERNAL/EXTERNAL
switch-indicator until the EXTERNAL segment
illuminates.

(d) Observe magazine drive sprockets.
The sprocket shall move approximately 1/3 rev-
olution per minute. Observe at least three move-
ment

(e) Press and release CIPR test set
TAPE END SIMULATION NO. 1 switch-indi-
cator. The NO. 1 indicator illuminates when the
switch-indicator is pressed and extinguishes when
the switch-indicator is released.

(f) Rotate CIPR test set RECORD COM-
MAND switch to PILOT. The magazine drive
sprocket shall rotate in the counterclockwise di-
rection at approximately 193 rpm.

(9) Rotate CIPR test sst RECORD COM-
MAND switch to OFF. The magazine drive
sprocket shall stop.

(h) Rotate CIPR test set RECORD COM-
MAND switch to VWS. The magazine drive
sprocket shall rotate in the counterclockwise di-
rection at approximately 193 rpm.

(i) Press and hold CIPR test set BIAS
INHIBIT switch-indicator. The magazine drive
sprocket shall stop.

() Release CIPR test set BIAS INHIBIT
switch-indicator. The magazine drive sprocket
shall rotate in the counterclockwise direction at
approximately 193 rpm.

(k) Rotate CIPR test set RECORD COM-
MAND switch to OFF. The magazine drive
sprocket shall stop.

() Rotate CIPR test set RECORD COM-
MAND switch to SPARE. The magazine drive
sprocket shall rotate in the counterclockwise di-
rection at approximately 193 rpm.

(m) Rotate CIPR test set RECORD COM-
MAND switch to OFF. The magazine drive
sprocket shall stop.

(n) With CIPR test set RECORD COM-
MAND switch positioned at OFF, observe the
magazine drive sprocket. The magazine drive
sprocket shall move 1/3 revolution per minute
in the counterclockwise direction. Observe at
least three movements.

6-3
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" (g) Rotats CIPR test set RECORD COM-
MAND swilch to PILOT. The magazine drive
Wmmmmmumu

(r) We cm test set RECORD COM-
MAND switch to OFF. The magazine drive
sprocket shall stop.

(s} Rotate CIPR test set RECORD COM-
MAND switch to VWS. The magazine drive
sprocket shall rotate in the clockwise direction
st approximately 198 rpm.

(t) Press and hold CIPR teat set BIAS
INHIBIT switch-indicator. The magazine drive
sprocket shall stop.

(u) Release CIPR test set BIAS INHIB-
IT switch-indicator. The magazine drive sprocket
shall rotate in clockwise direction at approximate-
ly 193 r

8/) Rotate CIPR test sst RECORD COM-
MAND switch to OFF. The magazine drive
sprocket shall stop.

(w) Rotate CIPR test set RECORD COM -
MAND switch to SPARE. The magazine drive
sprocket shall rotate in the clockwise direction
at approximately 193 rpm.

(x) Rotate CIPR test s8¢ RECORD COM-
MAND switch to VWS. The magazine drive
sprocket shall continue to rotate in the clockwise
direction at approximately 193 rpm.

(¥) Momentarily press CIPR test set
VWS COMMAND INHIBIT switch-indicator.
The magazine drive sprocket shall stop.

(2) Rotate CIPR test sst RECORD COM -
MAND switch to SPARE momentarily and then
return RECORD COMMAND switch to VWS,
The magazine drive sprocket shall rotate in the
clockwise direction at approximately 193 rpm.

(aa) Rotate CIPR test s RECORD COM-
MAND switch to SPARE. The magazine drive
sprocket shall continue to rotate in the clockwise
direction at approximately 193 rpm.

(ab) Momentarily press CIPR test set
VWS COMMAND INHIBIT switch-indicator.
The magazine drive sprocket shall not stop and

6-4

corder eontrol outputs.

(¢) Insure that preliminary procedure out-
lined in paragraph 6-Sa(1) has been completed.

(b) Conneet VIVM to CIPR test set
OUTPUT SELECT MONITOR 1 connector.

(¢) Conneet oscilloscope to CIPR test set
OUTPUT SELECT MONITOR 2 connector.

(d) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON and
one-half of the TAPE END SIMULATION IN-
TERNAL/EXTERNAL indicators shall light.

(e) Observe CIPR test set TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator. If the EXTERNAL segment is illumi-
nated, proceed to the next step. If the INTER-
NAL segment is illuminated, press and release
TAPE END SIMULATION INTERNAL/EX-
TERNAL switch-indicator until the EXTERNAL
segment illuminates.

(f) Press and release CIPR test set TAPE
END SIMULATION NO. 1 switch-indicator.
The NO, 1 indicator illuminates when the switch-
indicator is pressed and extinguishes when the
switch-indicator is released.

(g) Rotate CIPR test set OUTPUT SE-
LECT switch sequentially to PILOT A, VWS A,
and SPARE A. The VTVM shall indicate be-
tween 0.95 and 3.8 volts rms (bias head current)
in each switch position.

(h) Rotate CIPR test set OUTPUT SE-
LECT switch to TIME A. The oscilloscope shall
display waveform C illustrated in figure 3-I.

(i) Rotate CIPR test set OUTPUT SE-
LECT switch to OFF. |

(j) Press and release CIPR test set
TAPE END SIMULATION NO. 2 switch-indi-
cator. The NO. 2 indicator illuminates when the
switch-indicator is pressed and extinguishes when
the switch-indicator is released.

(k) Rotate CIPR test set OUTPUT SE-
LECT switch sequentially to PILOT B, VWS B,
and SPARE B. The VTVM shall indicate be-
tween 0.95 and 3.8 volts rms (bias head current)
in each switch position.



{l) Bolate CIPR test zet QUTPUT SE-
LECT switch to TIME B. The ocsclicssope shall
diaplay waveform C iflustrated in figure 5-1.

(=) Boiste CIPR test set OUTPUT SE-
LECT swilch to OFF.

{n) Press snd relesse CIPR test set TAPE
The NO. 1 indicstor ilumingtes when the
switch-indicator is pressed and extinguishes when
the switeh-indicator is released.

{0) Conneet snother VITVM between
CIPR %est set INPUT MONITOR PILOT/ALTN
(+) and GND (-) test jacks.

(p) Connect oscill:tor to CIPR test set
INPUT MONITOR OSCILLATOR connector.

(g) Energize oscillator and allow suffi-
clent warmup time.

(r) Adjust oscillatorfrequency for 300
Hertz with an amplitude of 0.53-volt rms. Am-
plitude can bemonitored on the VTVM con-
nected between the INPUT MONITOR PILOT/

ALTN and GND test jacks.

(s) Press and hold CIPR test set BIAS
INHIBIT switch-indicator.

(t) While CIPR test set BIAS INHIBIT
switch-indicator is pressed, rotate CIPR test set
OUTPUT SELECT switch sequentially to PILOT
A, VWS A, and SPARE A. The VTVM con-
nected to OUTPUT SELECT MONITOR 1 shall
indicate between 0.47 and 1.9-volt rms in each
switch position.

(u) Release CIPR test set BIAS INHIBIT
switch-indicator and rotate OUTPUT SELECT
switch to OFF.

(V) Press and release CIPR test set TAPE
END SIMULATION NO. 2 switch-indicator.
The NO. 2 indicator illuminates when the switch-
indicator is pressed and extinguishes when the
switch-indicator is released.

(w) Press and hold CIPR test set BIAS
INHIBIT switch-indicator.

(x) While CIPR test set BIAS INHIBIT
switch-indicator is pressed, rotate CIPR test set
OUTPUT SELECT switch sequentially to PILOT
B, VWS B, and SPARE B. The VTVM connected
to OUTPUT SELECT MONITOR 1 shall indi-
cate between 0.47 and 1.0-volt rmsin each switch
position.

(y) Release CIPR test set BIAS INHIBIT
switch-indicator and rotate OUTPUT SELECT
switch to OFF?

(2) Adjust oscillator frequency for 1000
Hertz with an amplitude of 0.53-volt rms. Ampli-
tude can be monitored on the VTVM connected
between the INPUT MONITOR PILOT/ALTN
and GND test jacks.

TM 11-5835-239-35

{aa) Bepeat s through g.
{eb) Adjust cecillstor frequeney for 80600

(ce) Repeat e through y.

(ad) Disconnect VIVM from CIPR test
set OUTPUT SELECT MONITOR 1 connector
and connect VIVM to CIPR test set INPUT
MONITOR PILOT MIC conmector. The VIVM
shall indicate 1.76 +0.18-millivolt rms.

(ee) Disconnect VIVM from CIPR test
set INPUT MONITOR PILOT MIC connector
and reconnect to CIPR test set OUTPUT SE-
LECT MONITOR 1 connector.

(af) Adjust oscillator frequency for 1000
Hertz and maintain the amplitude of 0.53-volt
rms.

(ag) - Press and hold CIPR test set BIAS
INHIBIT switch-indicator.

(ah) Rotate CIPR test set OUTPUT SE-
LECT switch to PILOT B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector.

(ai) Rotate CIPR test set OUTPUT SE-
LECT switch to VWS B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector.

(aj) Rotate CIPR test set OUTPUT SE-
LECT switch to SPARE B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector.

(ak) Disconnect oscillator from CIPR test
set INPUT MONITOR OSCILLATOR connec-
tor.

(al) Ground CIPR test set INPUT MON-
ITOR OSCILLATOR connector center pin.

(am) Rotate CIPR test set OUTPUT SE-
LECT switch to PILOT B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector. The db level
recorded during this step shall be at least 38 db
below the level recorded in ah.

(an) Rotate CIPR test set OUTPUT SE-
LECT switch to VWS B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector. The db level
recorded during thisstep shall be at least 38
db below the level recorded in a:.

{ao) Rotate CIPR test set OUTPUT SE-
LECT switch to SPARE B and record db level
monitored on the VTVM connected to OUTPUT
SELECT MONITOR 1 connector. The db level
recorded during this step shall be at least 38 db
below the level recorded in aj.
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can be wad to determine if the CIPE magazine
eaz be operatad within specification.

NOTE
The test outlined in this paragraph can
also be used to determine if Sound Re-
cordsr St AN/ASH-28 (CIPR) can be
opersted within specifieation.
{1} Preliminary procedure.

(a) Insure that 28-volt de power scurce is
available to provide operating voltage for Sound
Recorder Test Set TS-2854/ASH-28 (CIPR test
ut’lnul 115-volt. 60-Hertz ac power is available

to provide operating voltage for Sound Repro-
ducer Set AN/ASH-24 (playback unit).

(d) Obtain a known good CIPR test set.

(¢) Obtain a known good Recorder Con-
trol C8208/ASH-28 (CIPR controller).

(d) Obtain & known good playback unit.

(e) Insure that playback unit POWER
ON/OFF switeh is positioned to OFF.

(f) connect playback unit to 115-volt, 60-
Hertz power source.

(2) Tape length test

%a? Install CIPR magazine on playback
unit .

(b) Energize (push in) playback unit
POWER CKT BRKR.

(c) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shall light.

(d) set playback unit tape speed control
level to NORMAL.

(e) Press and release playback unit PLAY
switch-indicator. The PLAY indicator shall light,
STOP indicator shall go out, and the tape shall
begin to move.

(f) Allow playback unit to operate in this
mode for ten minutes, then press and release
playback unit STOP switch-indicator. The STOP
indicator shall light, PLAY indicator shall go
out, and the tape shall stop.

(g) Set Playback unit tape speed control
lever to FAST.

(h) Press and release playback unit RE-
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playback unit.
(n) Connect CIPR test set to 28-volt pow-

souree.

(0) Observe CIPR test st POWER ON
indicator. If the POWER ON indicator isillumi-
nated, press and release POWER ON switch-in-
dicator until the POWER ON indicator extin-

(p) Install the CIPR magazine removed
in (m) on a CIPR controller.

(q) Connect CIPR controller to CIPR test
set .

(r) Insure that CIPR test set POWER
CKT BRKR is energized (pushed in).

(s) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indica-
tor and the EXTERNAL segment of TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator shall light. If the INTERNAL SEGMENT
of the TAPE END SIMULATION INTERNAL/
EXTERNAL indicator is illuminated, press and
release the TAPE END SIMULATION INTER-
NAL/EXTERNAL switch-indicator until the
EXTERNAL segment illuminates.

(t) Set the stopwatch to start.

(u) Rotate CIPR test set RECORD COM-
MAND switch PILOT and start the stopwatch.
The tape shall begin to move.

(v) Allow the tape to run its full length
(both direction). When the tape reaches the
start position noted by the indication observed
through the window in the magazine cover, ro-
tate the CIPR test st RECORD COMMAND
mé& h to OFF and stop the stopwatch. Total timer



g _ (a) Insare that the piayback unit is con-
" nected to 115-wolt, 60-Herls power source and the
m ON/OFF gwitch is set to OFF.

) Install the CIPR magasine removed
from the CIPR comtroller in previous paragraph
on the playback unit.

(c) Insure that playback anit POWER
CKT BRKR is energized (pushed in).

) (d) Set playback unit POWER ON/OFF

' switeh to ON. The STOP indicator shall light.

(e) Set playback unit tape speed control
lever to FAST.

(f) Press and release playback unit PLAY
switch-indicator. The PLAY indicator shall light
STOP indicator shall go out, and the tape shall
begin to move.

(9) Allow the playback unit to operate in
the play mode for one minute, then press and
release STOP switch-indicator. The STOP indi-
cator shall light PLAY indicator shall go out,
and the tape shall stop.

(h) Press and release playback unit RE-
WIND switch-indicator. The REWIND indicator
shall light, STOP indicator shall go out, and the
tape shall begin to rewind. When the tape is
completely rewound, the tape will automatically
stop and the STOP indicator will light and RE-
WIND indicator will go out.

(i) Set playback unit POWER ON/OFF
switch to OFF.

(j) Disconnect playback unit from 115-

volt, 60-Hertz power source.

(k) Remove the CIPR magazine from the
playback unit.

(I) Connect tape eraser to 115-volt, 60-
Hertz power source.

CAUTION _
To prevent scratches to the magazine

paint and wiindow, lay a sheet of paper
between the magazine and the tape
eraser when demagnetizing the tape.

(m) Place the flat, magneticfidd surface
on the eraser on top of the CIPR magazine.

TM 11-5835-239-35

{#) Prezs and hold the tape eraser power
swildh and clowly move the eruser in 2 cirenlar

tﬂ mm the diameter of the
cireular motion and simultaneously lift the eraser
away from the CIPR magazipe. When the eraser
is spproximately three feet away, release the
ersser power switch. )

(p) Disconnect the tape eraser from 115-
volt, 60-Herts power souree.

(g) Adjust 28-volt dc power source for
+28 £1 volts.

(r) Connect CIPR test sit to the 28-volt
power soures.

(s) Imsure that CIPR test set POWER
CKT BRKR is energized (pushed in).

(t) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator and the EXTERNAL segment of TAPE
END SIMULATION INTERNAL/EXTERNAL
indicator shall light. If the INTERNAL segment
of the TAPE END SIMULATION INTERNAL/
EXTERNAL indicator is illuminated, press and
release the TAPE END SIMULATION INTER-
NAL/EXTERNAL switch-indicator until the
EXTERNAL segment illuminates.

(u) Press and hold CIPR test set POWER
lamp test switch-indicator. All remaining (8)
front panel indicators shall light.

(v) Release CIPR test se8 POWER LAMP
TEST switch-indicator. All front panel indicators
except POWER ON and EXTERNAL segment of
the TAPE END SIMULATION INTERNAL/
EXTERNAL indicators shall go out.

(w) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON and
EXTERNAL segment of the TAPE END SIMU-
LATION INTERNAL/EXTERNAL indicators
shall go out.

(x) Install the initialized and erased CIPR
magazine on the CIPR controller.

(y) Connect CIPR controller to CIPR test
set (fig. 64).

(2) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator and the EXTERNAL segment of the TAPE
END SIMULATION INTERNAL/EXTERNAL
indicator shall light. If the INTERNAL segment
is illuminated, press and release TAPE END
SIMULATION INTERNAL/EXTERNAL switch
indicator until EXTERNAL segment 1lluminates.

(aa) Connect oscillator to CIPR test set
INPUT MONITOR OSCILLATOR connector.
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i | for 60 =5 secomds, then rofats the RE-
D COMMAND switeh to OFF.
(ze) Disconnset the cscillator from CIPk
test sel.
(af) Ground CIPR test set INPUT MON-
TTOR OSCILLATOR connector center pin.
(w) Rotate CIPR test set RECORD COM.-

MAND awiteh to PILOT and record grounded
inpat for 830 :mmmmmw
CORD COMMAND switch to OFF.

{eA) Remove ground from INPUT MON-
ITOR OSCILLATOR comnector center pin and
reconnect oscillator to INPUT MONITOR OS-
CILLATOR connector.

(ai) Adjust oscillator frequency coatrol
&or 8000 Hertz and attenuator control for 0.58
volt rma.

(a5) Rotate CIPR tesli sst RECORD COM-
MAND switch to VWS and record oscillator sig-
nal for 90 +10 seconds, then rotate the RECORD
COMMAND switch to OFF.

(ak) Adjust oscillator frequency control
for 1000 Hertz and attenuator control for 0.68
Voalt rms.

(al) Press and release CIPR test set
TAPE END SIMULATION NO. 2 switch-indi-
cator.

(am) Observe the word END through the
window on the CIPR magazine.

(an) Rotate CIPR test set RECORD
COMMAND switch to SPARE and record oscil-
lator signal for 30 + 5 seconds, then rotate
RECORD COMMAND switch to OFF.

(ao) Disconnect the oscillator from CIPR
test set.

(ap) Ground CIPR test set INPUT
MONITOR OSCILLATOR connector center pin.

(aq) Rotate CIPR test set RECORD
COMMAND switch to PILOT and record
grounded input for 180 + 10 seconds, then rotate
RECORD COMMAND witch to OFF.

(ar) Remove grouud from INPUT MON-
ITOR OSCILLATOR connector center pin and

6-8

“(aty
mmumwmma—
pal for 90 =10 seconds, then rotate the RE-
CORD COMMAND swiich toc OFF.

(ou) Press and reiesse CIPR test set
ON indicator and EXTERNAL segment of the
TAPE END SIMULATION INTERNAL/EX-
TERNAL indicator shall go out.

{ev) Deencrgize the oscillator and
VTVM and disconnect from CIPR test set.

(aw) Disconneet CIPR controller from
CIPR test get.

(az) Remove the CIPR magazine from the

(4) Audio quality test. Higure 5-5lillus-
trates equipment setup for CIPR magazine audio
quality test.

(@) Insure that playback unit POWER
ON/OFF switch is set to OFF.

(b) Insure that playback unit is connected
to 115-volt, 60-Hertz power source.

(c) Install the CIPR magazine under test
on the playback unit.

(d) Insure that playback unit POWER
CKT BRKR is energized (pushed in).

(e) Set playback unit tape speed control
lever to FAST.

(f) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shall light.

(g) Press and release playback unit RE-
WIND switch-indicator. The REWIND indicator
shall light, STOP indicator shall go out, and the
tape shall begin to rewind to the start position.
When the tape is completely rewound, the tape
will automatically stop and the STOP indicator
will light and the REWIND indicator will go out.

(h) Connect a 100K-ohm load resistor on
a PJ-055B phone plug and install the phone
plug in the RECORD jack on the playback unit
front pandl.

(i) Connect a VTVM across the 100K-
ohm load.

(j) Press and release playback unit
PLAY switch-indicator. The STOP indicator shall
go out, PLAY indicator shall light, and the tape
shall begin to move.

(k) While observing the VTVM, rotate
playback unit CHANNEL SELECTOR switch to
VWS, PILOT, and SPARE. The VTVM shall



(8) Compare dD_readings recorged In
sty & with realings recorded in 1. The readings
recorded in 1 shail be at least 30 db below their
respective readings recorded in %.

(o) Press and release playback unit
PLAY switch-indicator. The STOP indicator
shall go out, PLAY indicator shall light and the
tape shall move.

(p) Using a stopwatch meas- the
elapsed time indicated by the playback unit FLT
TIME indicator. Start the stopwatch concurrent
with a pulse and stop the stopwatch with the
second timing pulse. The stopwatch shall indi-
cate 120 +3 seconds.

(q) Connect a 620-ohm load resistor on
another PH-055B phone plug and install the
phone plug in the HEADSET jack on the play-
back unit front panel.

(r) Connect a wow and flutter indicator
across the 620-ohm load.

Section I1l. PLAYBACK

6-6. General

This section contains procedures to deter mine the
operability of Sound Reproducer Set AN/ASH-
24 (playback unit). Procedures are provided for
fabricating a test tape, testing the playback unit
without a test tape, and testing the playback unit
using the fabricated test tape.

6-7. Fabricating Test Tape

a. Preliminary Procedure. The procedure out-
lined in this paragraph should be accomplished
prior to making the test tape.

(1) Obtain known good unrecorded CIPR
magazine from storage.

(2) Connect playback unit to 115-volt, 60-
Hertz power source.

TM 11-5835-239-35

(v) Allow the
(approximately 10.5 minutes) in the fast mode
until a 5000 Hertz tone is monitored at the front
panel speaker. The instant the 5000 Hertz tone
is monitored, set the tape speed control lever to
NORMAL.

(w) Repeat k through 8.

(x) Press and release playback unit STOP
switch-indicator. The PLAY indicator shall go
out, STOP indicator shall light, and the tape
shall stop.

(y) Set playback unit POWER ON/OFF
switch to OFF. The STOP indicator shall go out.

(2) Deenergize the test equipment and
disconnect from the load resistors.

(aa) Remove the PJ-055B phone plugs
from the front panel and remove the resistors
from the phone plugs.

(ab) Disconnect the playback unit from
115-volt, 60 Hertz power source.

(ac) Remove the CIPR magazine from the
playback unit.

UNIT DEPOT OVERHAUL

(3) Insure that playback unit POWER ON/
OFF switch is set to OFF.

(4) Install CIPR magazine on the playback
unit [(fig._4-12).

(5) Set playback unit tape speed control
lever to NORMAL.

(6) Set playback unit CHANNEL SELEC-
TOR switch to ALL.

(7) Insure that playback unit POWER CKT
BRKR circuit breakers energized (closed).

(8) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shali light.

(9) Press and release playback unit PLAY
switch-indicator. The STOP indicator shall go
out, PLAY indicator shall light, and the tape
shall begin to move.
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myw playback unit tape speed control
lover to FAST.

@wmm release playback unit RE-
wmmmmwwm
the tape shall begin to rewind to the start posi-
tisn. Whe: dhe tape is rewound to the start po-
gition, the REWIND indicator chall go out,
STOP indicator shall light, and the tape shall
stop.

(13) Set playback unit tape speed control
lever to NEUT.

(14) Set playback unit POWER ON/OFF
switch to OFF. The STOP indicator shall go out.

(15) Disconnect playback unit from the 115-
volt, 60-Hertz power source.

(16) Remove the CIPR magazine from the
playback unit.

(17) Move the CIPR magazineto an area suf-
ficiently shielded from the playback unit.

(18) Connect the tape eraser to 115-volt, 60-
Hertz power source.

(19) Place the flat, magnetic-field surface of
the tape eraser on top of the CIPR magazine
cover.

(20) Press and hold the tape eraser power
switch and slowly move the eraser in a circular
motion while maintaining contact between the
flat surface of the eraser and the CIPR magazine
cover.

(21) Continue to move the tape eraser in a
circular motion (approximately two seconds per
revolution) for approximately 15 seconds.

(22) Gradually increase the diameter of the
circular motion and simultaneoudly lift the eraser
away from the CIPR magazine. When the tape
eraser is approximately three feet away, release
thetape eraser power switch.

(23) Disconnect the tape eraser from the
115-volt, 60-Hertz power sour ce.

b.. Test Tape Fabrication. The Following pro-
cedure should be used to fabricate a test tape.
Figure 4-12 illustrates equipment setup for fab-
ricating a test tape.

NOTE
Read through this procedure and under-
stand each step before attempting to
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(1} Obtain & known gued Scund Recorder
Teat Set TS-2884/ASH-23 (CIPR test set).

(2) Obtain a kuown good Recorder Contrel
C8208/ASH-23 (CIPR coutrelier).

(8) Insure that CIPR test set RECORD
COMMAND snd OUTPUT SELECT switches
are positioned to OFF.

(4) Connect CIPR feat set to positive 28-volt
power source.

(5) Observe CIPR test set POWER ON in-
dicator. If POWER ON indicator is illumi-
nated, press and release POWER ON switch-indi-
cator until the POWER ON indicator goes out.

(6) Install the CIPR
in paragraph 6-5a on the CIPR controller.

(7) Connect CIPR test set test cable connec-
tor AIW2PI to CIPR controller A1A5J2 connec-
tor.

(8) Connect an oscillator to CIPR test set
OSCILLATOR connector.

(9) Connect a counter and a VTVM to the
oscillator to monitor the oscillator output.

(10) Turn on power switches on the oscilla-
tor, counter, and VTVM.

(12) Allow sufficient warmup time for the
oscillator, counter, and VTVM before proceed-
ing to the next stop.

(12) Adjust oscillator frequency control for
1000 * 1 Hertz.

(13) Adjust oscillator attenuator control for
1 volt rms.

Insure that VTVM indicates 1 volt rms
whenever the oscillator frequency is

changed.

(14) Press and release CIPR test set POWER
ON switch-indicator. The POWER ON indicator
shall light.

(15) Observe CIPR test set TAPE END
SIMULATION INTERNAL/EXTERNAL indi-
cator. The EXTERNAL portion of the indicator
shall be illuminated. If the INTERNAL portion
is illuminated, press and release TAPE END
SIMULATION INTERNAL/EXTERNAL switch-
indicator until EXTERNAL portion is illumi-
nated.

(16) Press and release CIPR test set TAPE
END SIMULATION NO. 1 switch-indicator. The
NO. 1 indicator shall light momentarily while



(18) Ground CIPR test set INPUT MONI-
MMIALTNaﬁINMHONITORSP
test jacks.
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MAND switch to VWS and record $00-Herts
signal for one minute, then set RECORD COM-
MAND switch to OFF.

(21) Remove ground from CIPR test set IN-
PUT MONITOR PILOT/ALTN test jack and
ground INPUT MONITOR VWS test jack.

(22) Adjust oscillator frequency control for
1600 =1 Herts.

(23) Set CIPR test set RECORD COM-
MAND switch to PILOT and record 1000-Hertz
signal for one minute, then sst RECORD COM-
MAND switch to OFF.

(24) Remove ground from CIPR test set IN-
PUT MONITOR SP test jack and ground IN-
PUT MONITOR PILOT/ALTN test jack.

(26) Adjust oscillator frequency control for
3000 + 1 Hertz.

(26) Set CIPR test set RECORD COM-
MAND switch to SPARE and record 3000-Hertz
signal for one minute, then sst RECORD COM-
MAND switch to OFF.

(27) Press and release CIPR test set POWER
ON switch-indicator. The POWER ON indicator
shall go out.

(28) Remove ground from CIPR test set IN-
PUT MONITOR PILOT/ALTN and INPUT
MONITOR VWS test jack

(29) Disconnect oscillator input to the CIPR
test set.

(30) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator shall light.

(31) Set CIPR test set RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for 20 seconds, then

RECORD COMMAND switch to OFF.

(82) With CIPR test sst RECORD COM-
MAND switch pozitioned at OFF, record timing
pulses for 20 minutes.
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(88) After vecording timing pulses for 20
ewitch to PILOT and allow CIPR to opwate in
the record mode for 20 seconds, then sef RE-
CORD COMMAND switch to OFF.

{84) Press and relesse CIPR test set POW-
ER ON switch-indieator. The POWER ON indi-
cator shall go out.

(85) Reconnect osecillstor input to the CIPR
test sot.

(88) Press and releasz CIFR test set POWER
ON switeh-indicator. The POWER ON indicator
shall heht,

-(87) Adjust oscillator frequency control for
800 =1 Herts.

(38) Set CIPR test set RECORD COM-
MAND switch to PILOT and record 300-Hertz
signal for one minute, then set RECORD COM-
MAND switch to OFF.

(39) Adjust oscillator frequency control for
1000 + Hertz.

(40) Set CIPR test set RECORD COM-
MAND switch to PILOT and record 1000-Hertz
signal for one minute, then sst RECORD COM-
MAND switch to OFF.

(41) Adjust oscillator frequency control for
3000 + Hertz.

(42) Set CIPR test set RECORD COM-
MAND switch to PILOT and record 3000-Hertz
signal for one minute, then sst RECORD COM-
MAND switch to OFF.

(43) Press and release CIPR test set POWER
ON switch-indicator. The POWER ON indicator
shall go out.

(44) Disconnect oscillator input to the CIPR
test set.

(45) Press and release CIPR test set POWER
ON switch-indicator. The POWER ON indicator
shall light.

(46) Set CIPR test set RECORD COM-
MAND switch to PILOT and allow CIPR to op
erate in the record mode for 20 seconds, then set
RECORD COMMAND switch to OFF.

(47) With CIPR test sst RECORD COM-
MAND switch positioned at OFF, record tim-
ing pulses for ten minutes.

(43) After recording timing pulses for ten
minutes, set CIPR test set RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for 20 seconds, then
set RECORD COMMAND switch to OFF.

(49) Press and relesse CIPR test set POW-
ER ON gwitch-indicator. The POWER ON indi-
eator shall go cut.
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MANRD switeh to OFF.
(54) Press and relesse CIPR test set POW-

TR N amitalh indisabse The DOVIED

eator shall go cut.

(55) Disconnect oscillator input to the CIPR
tast set.

(58) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indica-
tor shall light.

(57) Set CIPR test set RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for six minutes, then
set RECORD COMMAND switch to OFF.

(58) Press and release CIPR test set TAPE
END SIMULATION NO. 2 switch-indicator. The
NO. 2 indicator shall light momentarily while
TAPE END SIMULATION NO. 2 switch-indi-
cator is pressed.

(59) Set CIPR test sset RECORD COM-
MAND switch to PILOT and allow CIPR to op-
erate in the record mode for one minute, then
set RECORD COMMAND switch to OFF. Ob-
serve tape movement during recording. The tape
shall move in the clockwise direction.

(60) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON
indicator shall go out.

(61) Reconnect oscillator input to the CIPR
test set.

(62) Adjust oscillator frequency control for
1000 + Hertz

(63) Press and release CIPR test set POW-
ER ON switch-indicator. The POWER ON indi-
cator shall light.

(64) Set CIPR test st RECORD COM-
MAND switch to PILOT and record 1000-Hertz
signal for two minutes, then sst RECORD COM-
MAND switch to OFF. Observe tape movement
during recording. The tape shall move in the
clockwise direction.

(65) Repeat 18 through 55.

(66) Disconnect CIPR controller from CIPR
test set

(67) Turn off operating power to the oscil-
lator, counter, and VTVM.

ON indf_
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a. Playback Unit Test without Test Tape. The
following procedure can be used to determine the
operability of the magsazine drive cirenit.

(1) Preliminary procedure.

(a) Imsure that playback unit tape speed
control lever is set to NEUT.

(d) Insure ihai piayback unit FOWER
ON/OFF switch is set to OFF.

(¢) Obtain a jumper wire.

(d) Connect the playback unit to 115-volt
60-Hertz ac power source.

(2) Test without test tape.

(a) Insure that preliminary procedure
outlined in paragraph 6-5a(1l) has been com-
pleted.

(b) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shall light.

(c) Observe magazine drivecoupling
gear. The gear is not rotating.

(d) Set playback unit tape speed control
lever to NORMAL.

(e) Using a jumper wire, momentarily
ground pin 11 to pin 12 on front panel AIW2J3
connector.

(f) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator shall
go out, REWIND indicator shall light, and the
magazine drive coupling gear shall rotate in the
B (clockwise) direction.

(9) Press and release playback unit STOP
switch-indicator. The REWIND indicator shall go
out, STOP indicator shall light, and the magazine
drive coupling gear shall stop rotating.

(h) Press and release playback unit
PLAY switch-indicator. The STOP indicator
shall go out, PLAY indicator shall light, and the
magazine drive coupling gear shall rotate in the
B (clockwise) direction.

(i) Press and release playback unit RE-
VERSE switch-indicator. The PLAY indicator
shall go out, REVERSE indicator shall light, and
the magazine drive coupling gear shall stop
momentarily and begin to rotate in the A (coun-
terclockwise) direction.

() Press and release playback unit STOP
switch-indicator. The REVERSE indicator shall
go out, STOP indicator shall light, and the maga-
Zine drive coupling gear shall stop rotating.



(&) Using a jumper wire, momentarily

; ground pin 18 to piz 12 on front panel ATWZ2IS
cennector.

\0 hﬂlﬁrdamwundPIAY

out, PLAY mhahr shall light, and the magsa-

gine drive eoupling gear shall rotate in the A

(counterclockwise) direction.

(m) Press and release playback unit RE-
VERSE switch-indieator. The PLAY indicator
shall go out, REVERSE indicator shall light, and
‘the magazine drive coupling gear shall stop
momentarily and begin to rotate in the B (clock-
wise) direction.

(n) Press and release playback unit
STOP switch-indicator. The REVERSE indicator
shall go out, STOP indicator shall light, and the
magazine drive coupling gear shall stop rotating.

(0) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator
shall go out, REWIND indicator shall light, and
the magazine drive coupling gear shall rotate in
the B (clockwise) direction.

(p) Press and release playback unit STOP
switch-indicator. The REWIND indicator shall go
out, STOP indicator shall light, and the maga-
zine drive coupling gear shall stop rotating.

(q) Set playback unit tape speed control
lever to FAST.

(r) Press and releaae playback unit PLAY
switch-indicator. The STOP indicator shall go
out, PLAY indicator shall light, and the maga-
zine drive coupling gear shall rotate in the A
(counterclockwise) direction.

(s) Observe speed of magazine drive cou-
pling gear rotation. The magazine drive coupling
gear shall berotating at a speed five times faster
than normal.

(t) Press and release playback unit STOP
switch-indicator. The PLAY indicator shall go
out, STOP indicator shall light, and the maga-
zine drive coupling gear shall stop within five
Seconds.

(u) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator
shall go out, REWIND indicator shall light, and
the magazine drive coupling gear shall rotate in
the B (counterclockwise) direction at the speed
observed in (s).

(V) Press and release playback unit STOP
switch-indicator. The REWIND Indicator shall go
out, STOP indicator shall light, and the maga-
zine drive coupling gear shall stop within five
seconds.

(w) Set playback unit POWER ON/OFF
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(z) Set playhack unit tape speed control
lever to NEUT.

b. Playbeck Unit Test With Test Tape. Test
tape fabricated in paragraph 6-7 must be used
for the following test. Figure 4-18 illustrates
equipment setup for testing the playback unit.

(1) Preliminary procedure.

(a) Obtain test tape fabricated in para-
graph 6-7.

(b) Insure that test outlined in paragraph
6-5a has been completed satisfactorily.

(c) Set playback unit VOLUME control
to DECR.

(d) Set playback unit CHANNEL SELEC-
TOR to VWS.

(e) Insure that playback unit POWER
ON/OFF switch is set to OFF.

(f) Insure that playback unit tape speed
control lever is set to NEUT.

(9) Insure that nothing is connected to
the front panel of the playback unit.

(h) Insure that playback unit is connected
to 115-volt, 60-Hertz ac power source.

(2) Test with test tape.

(a) Insure that preliminary procedure
outlined in paragraph 6-7b(1) has been com-
pleted.

(b) Install test tape on the playback unit
(fig. 4-13).

(c) Set playback unit tape speed control
lever to NORMAL.

(d) Set playback unit CHANNEL SE-
LECTOR switch to ALL.

(e) Insure that playback unit POWER
CKT BRKR is energized (pushed in).

(f) Set playback unit POWER ON/OFF
switch to ON. The STOP indicator shall light.

(9) Press and release playback unit
PLAY switch-indicator. The STOP indicator
shall go out, PLAY light shall light, and re-
corded information shall play out. Adjust play-
back unit VOLUME control for a comfortable
listening level.

(h) Allow the playback unit to operate in
the play mode for approximately one minute, then
press and release playback unit STOP switch-indi-
cator. When the STOP switch-indicator is pressed
and released, the PLAY indicator shall go out,
STOP indicator shall light, and the tape shall
stop.

(d) Set piavback unit tape speed control
lever to FAST.

(j) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator
shall go out, REWINT indicator shall light, and
the tape shall begin to rewind to the start posi-
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er. The FLT TIME counter shall indicate 0600.

(m) Fm and m WM unit
g w, MY mdmhw ghall light, and a 1000-
Hertz tome shall be monitored at the speaker. If
necessary, adjust VOLUME control.

(=) Continue to monitor 1000-Hertz tone.
When the 1000-Hertz tone ceases, a 800-Hertz
tone shall be monitored. As soon as the 300-
Hertz tone shall be monitored at the speaker. If

{0) Rotate playback unit CHANNEL SE-
LECTOR switch to VWS, PILOT, and SPARE.
The 300-Hertz tone shall be monitored when the
CHANNEL SELECTOR is positioned to ALL
and VWS, but shall ot be monitored when the
switch is positioned to PILOT and SPARE.

(p) Rotate playback unit CHANNEL SE-
LECTOR switch to ALL and listen for a 1000-
Hertz tone. As soon as the 1000-Hertz tone is
monitored, proceed to the next step.

(q) Rotate playback unit CHANNEL SE-
LECTOR switch to VWS, PILOT, and SPARE.
The 1000-Hertz tone shall be monitored when the
CHANNEL SELECTOR switch is positioned to
ALL and PILOT, but shall not be monitored
when the switch is positioned to VWS and
SPARE.

(r) Rotate playback unit CHANNEL SE-
LECTOR switch to ALL and listen for a 3000-
Hertz tone. As soon as the 3000-Hertz tone is
monitored, proceed to the next step.

(s) Rotate playback unit CHANNEL SE-
LECTOR switch to VWS, PILOT, and SPARE.
The 3000-Hertz tone shall be monitored when
the CHANNEL SELECTOR switch is positioned
to ALL and SPARE, but shall not be monitored
when the switch is positioned to VWS and
PILOT.

(t) Return playback unit CHANNEL SE-
LECTOR switch to ALL and listen for the 3000-
Hertz to cease. As soon as the 3000-Hertz tone
ceases, proceed to the next step.

(u) Reset playback unit FLT TIME count-
er. The FLT TIME counter shall indicate 0000.

(v) Within 20 seconds, observe a burst
of timing pulses on the FLT TIME counter.
After the burst of timing pulses, the FLT TIME
counter shalt indicate 20 + 1.

(w) With the playback unit CHANNEL
SELECTOR switch positioned to ALL, listen for
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& 300-Hertz tome. As scon ss the 300-Hertz tone
is monitored, proceed to the mext step.

(z) Botate playback enit CHANNEL SE-
LECTOR switch to VWS, PILOT, and SPARE.
The 300-Hertz tone shall be monitored st each

(¥) Rotate playback unit CHANNEL SE-
LECTOR switch to ALL and Iisten for a 1000-
Hertz tone. As soon as the 1000-Hertz tone is
monitored, proceed to the next step.

(z) Rotate playback unit CHANNEL SE-
LECTOR switch to VWS, PILOT, and SPARE.
The 1000-Hertz tone shall be monitored at each
switch position.

(aa) Rotate playback unit CHANNEL
SELECTOR switch to ALL and listen for a 3000-
Hertz tone. As soon as the 300-Hertz tone is
monitored, proceed to the next step.

(ab) Rotage playback unit CHANNEL
SELECTOR switch to VWS, PILOT, and SPARE.
The 3000-Hertz tone shall be monitored at each
switch position,

(ac) Rotate playback unit CHANNEL
SELECTOR switch to ALL and listen for the
3000-Hertz tone to cease. As soon as the 3000-
Hertz tone ceases, proceed to the next step.

(ad) Reset playback unit FLT TIME
counter. The FLT TIME counter shall indicate
0000.

(ae) Within 20 seconds, observe a burst
of timing pulses on the FLT TIME counter.
After the burst of timing pulses, the FLT TIME
counter shall indicate 10 + 1.

(af) Press and release playback unit
STOP switch-indicator. The PLAY indicator
shall go out, STOP indicator shall light, ‘and the
tape shall stop.

(ag) Connect a 100K-ohm load resistor
across the PJ-055B phone plug output and insert
the PJ-055B phone plug into the HEADSET
jack on the playback unit front panel.

(ah) Connect a VTVM across the output
of the phone plug.

(ai) Rotate playback unit CHANNEL SE-
LECTOR switch to VWS,

(aj) Press and release playback unit
PLAY switch. indicator. The STOP indicator shall
go out, PLAY indicator shall light, and within
20 seconds, a 1000-Hertz tone shall be played
back. The tone cannot be heard, but its presence
can be verified by an indication on the VTVM.
As soon as it can be verified that a 1000-Hertz
tone is being played back, proceed to the next
step.

(ak) Adjust playback unit VOLUME con-
trol to indicate 1.5-volt rms on the VTVM.



{el) Coxntinve to monitor the 1000-Hertz
tone on the VIVM. As soon as the 1000-Hertz
tone ceases, proceed ic the next step. The
VIVM shall indicate less than 48 millivoits
(-80db) when the tone ceases.

(am) Press and release playback unit
STOP switch-indicator. The PLAY indicator shall
go out, STOP indicator shail light, and the tape
shall stop.

(an) Remove phone plug (PJ-055B)
from the playback unit HEADSET jack.

(ao) Press and release playback unit RE-
VERSE switch indicator. The STOP indicator
shall go out, REVERSE indicator shall light, and
within a few seconds, a 1000-Hertz tone shall be
monitored. As soon as the 100-Hertz tone is
monitored, proceed to the next step.

(ap) Continue to monitor the 1000-Hertz
tone. As soon as the 1000-Hertz tone ceases, press
and release playback unit STOP switch-indicator.
The REVERSE indicator shall go out, STOP in-
dicator shall light, and tape shall stop.

(ag) Rotate playback unit CHANNEL
SELECTOR switch to PILOT.

(ar) Insert the phone plug (PJ-055B)
into the playback unit HEADSET jack.

(as) Insure that a VTVM is connected
across the 100K -ohm load resistor.

(at) Repeat aj through ap.

(au) Rotate playback unit CHANNEL
SELECTOR switch to SPARE.

(av) Insert the phone plug (PJ-055B)
into the playback unit HEADSET jack.

(aw) Insure that a VTVM is connected
across the 100K -ohm load resistor.

(ax) Repeat aj through an.

(ay) Set playback unit tape speed control
lever to FAST.

(az) Press and release playback unit
PLAY switch-indicator. The STOP indicator
shall go out, PLAY indicator shall light, and the
tape shall move in the counter clockwise direction.

TM 11-5835-239-35

(ba) Observe tape movement. When the
first half of the tape is played completely, the
playback unit will automaticaily reverse the direc-
tion of the tepe and the tape will move in the
clockwise direction.

(bb) While the tape is moving in the
clockwise direction, listen for a 1000-Hertz tone.
As soon as the 1000-Hertz tone is monitored, pro-
ceed to the next step.

(bc) Press and release playback unit
STOP switch-indicator. The PLAY indicator shall
go out, STOP indicator shall light, and the tape
shall stop.

(bd) Set playback unit tape speed control
lever to NORMAL.

(be) Press and release playback unit RE-
VERSE switch-indicator. The STOP indicator
shall go out, REVERSE indicator shall light, and
the 1000-Hertz tone shall be monitored. As soon
asthe 1000-Hertz tone ceases, proceed to the next
step.

(bf) Press and release playback unit
STOP switch-indicator. The REVERSE indicator
shall go out, STOP indicator shall light, and the
tape shall stop.

(bg) Rotate the playback unit OUTPUT
SELECT switch to ALL and repeat m through ax.

(bh) Press and release playback unit RE-
WIND switch-indicator. The STOP indicator
shall go out, REWIND indicator shall light, and
the tape shall rewind to the start position. When
the tape is rewound to the start position, the tape
will automatically stop and the REWIND indica-
tor will go out and the STOP indicator will
light.

(bi) Set playback unit POWER ON/OFF
switch to OFF. The STOP indicator shall go out.

(bj) Remove test tape magazine from the
playback unit.

(bk) Disconnect playback unit from 115-
volt, 60-Hertz ac power.
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Figure 7-1. Color cods marking for MIL BTD resistore.
(Located in back of manual)

Figure 7-2. Color cods marking for MIL STD capacitors.
(Located fn back of mannal)

Figure 7-3. CIPR fusoctional blook diagram.
(Lecated in back of mannaf)

Figure 7-4.CIPR controller, overall schematic diagrom.
(Located in back of manual)

Figure 7-5. CIPR A1AS vecord amplifier civeuit card assembly, schomatic diagram.
(Loeated in back of manual)

Figure 7-6.CIPR A1A4 static power inverter circuit card assembly, schematic diagram.
. (Loecated in back of manual)

Figure 7-7.CIPR A1Ag timing controller cirouit card assembly, sohematic dingram.
(Located in back of manual)

Figure 7-8.CIPR A1A1 regulator circuit card assembly, schomatio dingrani.
(Located in back of manval)

Figure 7-9.Playback unit control circuit, simplified schematic diagram.
(Located in back of manual)

Figure 7-10 (1). €1). Playbdack unit, overall schematic diagram (part 1 of 2).
(Loeated in back of manual)

Figure 7-10 (2). ¢8). Playback unit, overall schematic diagram (part £ of 2).
) (Lecated in back of manual)
Figure 7-11. Playback unit A1A4 elsctronic components assembly, schematic diagrom.
(Loeated in back of manual)
Figure 7-12. Playback unit A1A8 control drive circuit card assembly, schematic
diagram.
(Locsted in back of manual)
Figure 7-13. Playback unit A 1A® playback amplifier circuit card cssembly, schematic
diagram.
(Loecated in back of manual)

Figure 7-14. CIPR controller wiring diagram.
(Locaied in back of manual)

Figure 7-15. CIPR magazine wiring diagram.
(Loecated in back of manual)

Figure 7-16. playback unit wiring diagram.
(Located in back of manual)
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APPENDIX A

REFERENCES

The following publications contain information for the operation and maintenance of Recorder Set,
Sound AN/ASH-23 and Reproducer Set, Sound AN/ASH-24.

DA Pam 310-4

DA Pam 310-7
TM 9-6625-2362-12

™™ 11-5097

TM 11-5835-239-12

TM 11-6625-320-12

TM 11-6625-358-15

TM 11-6625-366-15

TM 11-6625-700-25

T™M 11-6625-1818-12

TM 11-6760-212-12

Index of Technical Manuals, Technical Bulletins, Supply Manuals (types
7, 8, and 9), Supply Bulletins, and Lubrication Orders.

U.S. Army Equipment Index of Modification Work Orders.

Operator’s and Organizational Maintenance Manual: Oscilloscope AN/
USM-281.

Spectrum Analyzers TS-728A/U,. TW723B/U, TS-723C/U, and TS-
723D/U.

Operator's and Organizational Maintenance Manual: Recorder Set, Sound
AN/ASH-23 and Reproducer Set, Sound AN/ASH-24.

Operator's and Operational Maintenance Manual Voltmeter, Meter ME-
30A/U and Voltmeters, Electronic ME-30B/U, ME-30C/U, and ME-
30E/U.

Operator’s, Organizational, DS, GS, and Depot Maintenance Manual: Sig-
nal Generators SG-71/FCC, SG-71A/FCC, SG71B/FCC, and SG-
71C/FCC.

Operator's, Organizational, DS, GS, and Depot Maintenance Manual: Mul-
timeter TS-352B/U.

Organizational, DS, GS, and Depot Maintenance Manual: Digital Readout
Electronic Counter AN/USM-207.

Operator's and Organizational Maintenance Manual: Recorder Test Set
TS-2854/ASH-23.

Operator's and Organizational Maintenance Manual: Flutter Indicator
ID-851/U.
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COLOR CODE MARKING FOR MILITARY STANDARD RESISTORS

COMPOSITION-TYPE RESISTORS WIREWOQUND-TYPE RESISTORS
AXY) v co
== e ===\ =

SECOND SIGNIFICANT FIGURE
FIRST SWNIFICANT FIGURE

SECOND SIGNIFICANT
FIGURE

FiRST SIGNIFICANT FIGURE

___Equal Width Band Double Width Signifies
BAND A Signifies Composition-Type 3AND A_'Wire-wmmd Resistor

COLOR CODE TABLE

BAND A BAND B8 BAND C BAND D*
FIRST SECOND RESISTANCE
COLOR | SIGNIFICANT | COLOR | SIGNIFCANT | cotoz MULTIPLIER cotor TOLERANCE
FIGURE FIGURE (PERCENT)
BLACK o BLACK 0 BLACK 1
BROWN 1 BROWN 1 BROWN 10
RED 2 RED 2 26D 100
ORANGE 3 ORANGE 3 ORANGE 1,000
YELLOW 4 YELLOW 4 YELLOW 10,000 SILVER * 10
GREEN 5 GREEN 5 GREEN 100000 | cow 5
BLUE 6 BLUE 6 BLUE 1,000,000
PURPLE ; PURPLE 7
(VIOLET) (VIOLET)
GRAY s GRAY 8 SILVER 0.0t
WHITE 9 WHITE 9 Golp 0.1

EXAMPLES OF COLOR CODING

BAND BAND
A B C D* A B C D*
E ORANGE WHITE RED SILVER d ORANGE BLUE GOLd GOL ¢ l
3 9 X100 +=10% 3 6 X0.1 +=5%
NOMINAL RESISTANCE 3,900 Ohms 3.6 Ohms
RESISTANCE TOLERANCE -+ 10 percent + 5 percent

STD-R2
®if Band D is omitted, the resistor tolerance is + 20%, and the resistor is not Mil-Std.

Figure 7-1. Color code marking for MIL STD resistors.



COLOR CODE MARKING FOR MILITARY STANDARD CAPACITORS

GROUP | Capacitors, Fixed, Various-Dielectrics, Styles CM, CN, CY, and CB

CN
MIL IDENTIFIER (SILVER DOT)
IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

CM
MIL IDENTIFIER (BLACK DOT)
IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

MULTIPLIER
CAPACITANCE TOLERANCE
CHARACTERISTIC
FRONT

OC WORKING VOLTAGE

OPERATING TEMPERATURE
VIBRATION GRADE

MULTIPLIER
CAPACITANCE TOLERANCE
CHARACTERISTIC

REAR

MICA-DIELECTRIC PAPER-DIELECTRIC

GROUP Il Capacitors, Fixed Ceramic-Dielectric (General Purpose} Style CK

TEMPERATURE RANGE AND
VOLTAGE -TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER
CAPAC.TANCE TOLERANCE

TEMFERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

1ST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE

cYy
MIL IDENTIFIER (BLACK DOT)
IST SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

INDICATGR
METHOD A
MULTIPLIER
L. CAPACITANCE TOLERANCE
CHARACTERISTIC
INDICATOR =
METHOD B

GLASS-DIELECTRIC, GLASS CASE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE
20D SIGNIFICANT FIGURE
HULTIPL.ER

g— CAPACITANCE TOLERANCE
]

IL IDENTIFIER

ce

MIL IDENTIFIER (BLACK DOT)
IST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE
CHARACTERISTIC

MICA, BUTTON TYPE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE
I' 2D SIGNIFICANT FIGURE
MULTIPLIER
CAPACITANCE TOLERANCE

]

COLOR CODE TABLES

TABLE ! — For use with Group |, Styles CM, CN, CY and CB

cotor | M o | 2 | mutpuer! |  CAPACITANCE TOLERANCE CHARACTERI{
FG | FIG M cN cY B |cm |CN | oY

BLACK il B ° 1 “+20% | *20% A

SROWN 1 1 10 ) £

2e0 2 2 100 + 2% 2% | t2% | € 3

ORANGE 3 3 1,000 * 30% Y

YELLOW 4 P 10,000 E

GREEN s 5 = 5% F

BLUE P 6

ptrir 7 7

OREY : ’

WHITE 9 9 ]

GO 01 Es% | *5%

SILVER o™ £10% | *10% | £10% | * 10%

TABLE 1§ — For use with Group Il, General Purpose, Style CK

TABLE Ill — For v

= n n (YELLow poT) TEMP. RANGE AND | 1st | 2nd
- E n
MIL IDENT FIER FRONT _ 1 LTiPLER! | CAPACITANCE | MIL - TEM
(YELLOW DOT ) MIL IDENTIFIER O O FRONT coLor VOLT?IGMEITS:EMP -'F':g g:g muLrip TOLERANCE | ID COLOR | ¢
(YELLOW DOT)
+*
MIL IDENTIFIER SLACK °o(° ! 0% SLACK
(YELLOW DOT) BROWN AW 1 1 10 * 10% BROWN
0 ) AX 2 | 2 100 2ED
REAR REAR ORANGE BX 313 1,000 ORANGE
YELLOW AV 4 4 10,000 (<4 YELLOW
AXIAL LEAD RADIAL LEAD FEED-THROUGH STAND-OFF DISK-TYPE OREEN P 5 s prry
N . . o o o BLUE v 6 é BLUE
GROUP Il Capacitors, Fixed, Ceramic-Dieletric (Temperature Compensating) Style CC — — e
(VIOLET) (VIOLET)
~ TEMPERATURE COEFFICIENT GREY
TEMPERATURE COEFFIGIENT GREY s | s
1ST SIGNIFICANT FIQURE IST SIGNIFICANT FIGURE TEMPERATURE COEFFICIENT whiTE
20 SIGNIFICANT FIGURE WHITE 9| 9
2D SIGNIFICANT FIGURE NULTIPLIER @ S
MULTIPLIER ué',;,::“cs TOLERANCE 1ST SIGNIFICANT FIGURE GoLo Gou
CAPACITANCE TOLERANCE ' & SILVER Suver
o O 20 SIGNIFICANT FIGURE
- MULTIPLIER L. . 3
= 1. The multiplior is the number by which the two significant (SIG) figures are multiplied to obtain the
MIL IDENTIFIER FRONT CAPACITANGE TOLERANCE 2. letters indicate the Characteristics designated in applicable specifications: MIL-C-5, MIL-C-91, M
{BLack 20T) MIL iDENTIFIER MIL 'DENTIFIER 3. Letters indicate the temperature range and voltage-temperature limits designated in MIL-C-11015.
BLACK DOT .
y ' REAR BLACK DOT) FRONT 4. Temperature coefficient in parts per million per degree centigrade.
REAR

Figure 7-2. Color code marking for MIL STD capacitors.
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?tdﬁcs, S'yl“ CM, CN, Cy, and CB

cN
ML IOENTIFIER { SILVER DOT)
ST SIGNIFICANT FIQURE
20 SIGNIFICANT FIQURR

T T RROTEY

MULTIPLIER

AABAMTAMASR TAI FOAMOS
L T mvRWI R YR  whe AT wn

CHARACTERISTIC

PAPER-DIELECTRIC

lectric (General Purpose) Style CK

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMNT
IST SIGNIFICANT FIGURE

20 SIGNIFICANT FIGURE
MULT!PLIER
CAPACITANCE TOLERANCE

|
FRONT
MIL IDENTIF:ER
{YELLOW DOT)
]

RADIAL LEAD

O
B «E=m

R CODE MARKING FOR MILITARY STANDARD CAPACITORS

cy
rMIL IDENTIFIER {BLACK DOT)
IST. SIGNIFICANT FIGURE
20 SIGNIFICANT FIGURE

INDICATOR
METHOD A
- muLTIPLIER

-CAPACITANGE TOLERANCE
CHARACTERISTIC

warearon I

METHOD B

GLASS-DIELECTRIC, GLASS CASE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

HULTIPL.ER

CAPACITANCE TOLERANCE

MIL IDENTIFIER
( YELLOW DOT)

O

FEED-THROUGH STAND-OFF

Keletric (Temperature Compensating) Style CC

TEMPERATURE COEFFICIENT

1ST SIGNIFICANTY FIQURE

20 SIGNIFICANT FISURE
MULTIPLIER

CAPACITANCE TOLERANCE

MIL IDENTIFIER
(BLACK DOT)

.
= REAR

RADIAL LEAD

cB

y————MIL IDENTIFIER {BLACK DOT)
IST SIGNIFICANT FIGURE
2D SIGNIFICANT FIGURE

MULTIPLIER
CAPACITANCE TOLERANCE

L—(:NAIACTEIIS'I'IC

MICA, BUTTON TYPE

TEMPERATURE RANGE AND
VOLTAGE-TEMPERATURE LIMIT

IST SIGNIFICANT FIGURE

2D SIGNIFICANT FIGURE
MULTIPLIER

CAPACITANCE TOLERANCE

FRONT
MIL IDENTIFIER
(YELLOW DOT)
REAR
DISK-TYPE

TEMPERATURE COEFFICIENT

&!ST SIGNIFICANT FIGURE

01— 20 SIGNIFICANT FIGURE
[nt]

g— MULTIPLIER
CAPACITANCE TOLERANCE

MIL 'DEMTIFIER
\BLACK DOT)

REAR

FRONT

DISK-TYPE

TABLE | — For use with Group |, Styles CM, CN, CY aond CB

COLOR CODE TABLES

TM 11-5835-239-35

mip | Jat | 2nd CAPACITANCE TOLERANCE CHARACTERISTIC?  voace © o pange T eae
COLOR '?6" SIG SIG | MULTIPLIER! YULIAGE KANLE URAUE
FIG | FG ch | oN [ o cs |cm[oN [cr [cs M M M
wack | M o [} 1 +20% | = 20% A —55%1e +70°C 10-35 cps
BZOWN 1 1 10 ) E ]
RED 2 2 100 + 2% * 2% * 2% C C —55° 10 +85°C
ORANGE 3 3 1,000 *30% [ D 300
YELLOW 4 . 10,000 E —55%t0 +125°C | 10-2.000 cps
GREEN L] 5 *5% F 500
BLUE 6 6 —55° 10 +150°C
AR
GREY 8 s S -
WHITE ° 9
GOLo 01 + 59, * 5%
SILVER CN £10% | £10% [ *10% | £10%
TABLE Il - For use with Group Il, General Purpose, Style CK TABLE lll - For use with Group Ill, Temperature Compensating, Style CC
TEMP. RANGE AND | 1st | 2nd 1t | 2nd CAPACITANCE TOLERANCE |
COLOR | VOLTAGE — TEMP. | SIG | SIG | MutTipLiER! | CAPACIARCE | ML COLOR | TEMTERATI: | SIG | SIG | MULTIPUIER' oo — >
umITs? FIG | FIG FIG | FIG over 10uet 10ust or less
BLACK o[ o 1 + 20% BLACK 0 o o 1 + 2.0vof cc
BROWN AW ] 1 10 *10% BROWN —-30 1 1 10 T
RED AX 2 | 2 100 RED -0 2| 2 100 + 29 + 0.25uut
ORANGE 8x 3 3 1,000 ORANGE ~-150 3 3 1,000
YELLOW AV 4 4 10,000 <« YELLOW —220 4 4
GREEN cz H 5 GREEN —330 r' 5 + 59 * 0.5ust
BLUE 117 ] 6 BLUE — 470 6 6
7 -
oREY T | e GREY s | o 001
WHITE [) [) WHITE 9 [ ] 0.1 * 10%
GolD GoLp +100 = 1.0vet
SILVER SILVER
1. The multiplier is the number by which the two significant (SIG) figures are multiplied to obtain the capacitance in uuf.
2. Letters indicate the Characteristics designated in applicable specifications: MIL-C-5, MIL-C-91, MIL-C-11272, and MIL-C-10950 respectively.
3. Lelters indicate the temperature range and voltage-temperature limits designated in MIL-C-11015.
4. Temperature coeflicient in parts per million per degree centigrade.
sTD-C2

Figure 7-2. Color code marking for MIL STD capacitors.
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|
\
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FILOT AUDIO MIC —3 TRANSFORMER PREAMP  [—prMromiEn TRANSFORMER —-o'l)
PILOT AUDIO AL TN > n Lo ™ 1 A— —82]
1
|
|
INPUT - outPUT i A
VWS AUDIO 3> TRANSFORMER mwﬂ' TRANSFORMER S
|
: )
L) .
INFUT =
SPARE AUDIO 4] TRANSFORMER ”"’:’:‘Eﬂ \ -]
n —» | > +
I — I-_q(‘ A HEAD GNDS
ATAS TIMING m?"-' 1
CIRCINT CARD fy - -
ASSEMBLY T . 1 8 HEAD GNOS :
INVERTER 0 USEC 1 Xt [
I 100 MS I\ :
DELAY A/8
| PULSES 1 PPM > TIMING SIGNAL (1 PPM) ‘ seLecT r- 20 vDC |
c13, ma2 RELAYS '
100 MS TS1-A
20 VDC —ctpp ‘ .~ ) Kl
n ’ ) | s K2 L l“ 3
| 10 vos —1-9» ! :
svoc
— T82-8 [j U | TS1-A
. HA SIGNAL
[ — L
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J 400 HZ 1 omve
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MOTOR GEMERATOR | 400 HZ Ga1-0 -- -------------- -—————— J
PULSE) FFIA, 18 MY
PILOT RECORD COMMAND > AIASAZBY
moTaR
VWS RECGRD COMMAND N  ENABLE
CONTROL NOTE:
coMMAD > @  TRoLL PARTIAL REFERENCE DESIGNATORS ARE SHOWN. ALL REFERENCE
c €0 DESIGNATORS WITHIN AN ASSEMBLY ARE PREFIXED AS FOLLOWS.
] A. REGULATOR CIRCUIT CARD ASSEMBLY COMPONENTS ARE
eamT 1600 HZ POWER FALURE PREFIXED BY AA1,
VWS MBI T COMMAND -{ SWITCH —ﬂ OSCILLATOR OETECTION B. RECORD AMPLIFIER CIRCUIT CARD ASSEMBLY COMPONENTS
o oo 1, K2, G2, @3, 08, @7 ARE PREFIXED BY A1A2.
C. TINMING CONTROLLER CIRCUIT CARD ASSEMBLY COMPONE? ™S
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[ #voc D. STATIC POWER INVERTER ASSEMBLY COMPONENTS ARE
FALURE S1GHAL - @—p— 20 VOC PREFIXED BY A1AL, 25-239-35-73
AIA STATIC POWER INVERTER ASSEMBLY (400-HERTZ INVERTER) *—p— 3VIC

Figure 7-3. CIPR functional block diagram.
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Figure 7-4. CIPR controller,

overall schematic diagram.
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Figure 7-10 (2). Playback unit, overall schematic diagram (part 2 of 2).
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