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A3.4.5 Equalization Select Circuits. Proper high-frequency equalization
circuits are selected, automatically, with tape speed selection, by grounding one of
the speed select lines (pins 5 thru 10). When the 60 ips tape speed is selected, for ex~
ample, ground is provided at pin (7) of the Reproduce Amplifier. This causes transistor
Q12 and Q13 to conduct, providing a ground return path to the 60 ips equalizer, through
resistor R%4. Transistors Q14 thru Q23 perform the same switching function for the 30 thru
1-7/8 ips high-frequency equalization nefwarks when their respechve speed select lines
are grounded. S

A3.4.6 Phase Equalization.  The purpose of the phase equalization circuit is to

compensate for the phase distortion introduced by the amplitude equalizers, and to restore
proper phase relationships of the various signal frequency components. From the amplitude
equalization networks, the signal is routed through capacitor C4 and emitter-follower Q4,

.o the phase sther/ampl ifier Q5. Transistor Q5 provides two identical output signals

that are 180° out of phase with each other. The signals are then recombined through the
phase restoration network consisting of R17, R18, C6é thru C11, and R21, to restore proper
signal phase. Separate phasing capacitors (Cé thru C1 1) are used for each tape speed,

and are automatically connected into the circuit by switching transistors Q6 thru Q11,
when one of the speed select lines (pins 5 thru 10) is grounded. Variable resistor R20

(2/3 BANDEDGE ADJ.) serves to balance the amplitude of the two output signals from

Q5. PHASE ADJ. conirol R18 permits adjusting circuit reactance for proper phase resora=
tion. -

- A3.4.7 Output Stages. From the phase equalizer, the signal is routed through

emitter-follower Q24 to a bank of low=-pass filters, which remove high~frequency noise
outside of the recorder bandwidth. Separate filters are used for each tape speed, and are
automatically selected when one of the speed select lines are grounded. After filtering,
the signal is amplified in the output amplifiers stages (Q31-Q36), and appears at the out-
put connectors on the rear panel of the RAM,

A3.5 +15-VOLT VOLTAGE REGULATOR (85003001). - Refer to Figure A3-4,

A +15 Vdc Voltage Regulator is installed in each of the two RAM units to provide regu=-
lated operating voltage for the seven dual-channel preamplifiers. Power transistor Q1 is
a series—regulator operating directly from the +28 Vdc primary power source, supplied to
pin 10 of the regulator printed wiring board. The +15 Vdc output voltage is sensed across
a voltage divider network consisting of resistors R5, R7, and variable resistor R6, and ap-
plied to the base of control transistor Q2. Transistor Q2 compares the sampled output
voltage, from the center arm of Ré, with a fixed reference voliage developed across zener
diode CR3, and develops an output signal proportional to the difference, to drive the series
regulator Q1. Zener diode CR3 and transistor Q2 have opposite temperature coefficients
to compensate for changes in.operating temperature. Diodes CR1 and CR2, connected be-
tween the emitter and base of transistor Q1, protect the transistor from current surges.
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Capacitor C1 provndes filtering for the +15 Vdc output voltage, available at pin 9 of the
- regulator printed wiring board. Variable resistor R6 serves to adjust the output volfcge to
exactly +15 Vdc.

A3.6 +20-VOLT VOLTAGE REGULATCR (85002601). Refer to Figure A3-5.
A +20 Vdc Voltage Regulator is installed in each of the two RAM units to provide regu-
lated operating voltage for the 14 Reproduce Amplifiers. Power fransistor Q2 is a series-
regulator operating dlrecf!y from the +28 Vdc primary power source, supplied to pin 10
of the regulator printed wiring board. The +20 Vde output voltage is sensed across a
voltage divider network consisting of resistors R6, R8, and variable resistor R7, and ap-
plied to the base of control transistor Q3. Transis’ror Q3 compares the sampled output
voltage, from the center arm of R7, with a fixed reference voltage developed across
zener diode CR2, and develops an output signal proportional to the difference, to drive
transistor Q1, which, in tum, controls conduction of the series~regulator Q2. Zener
diode CR2 and transistor Q3 have opposite temperature coefficients to compensate for
changes in operating temperature. The input 28 Vdg: is clamped by zener diode CR1 to
approximately 24 Vdc, to drive the control circuit. Capacitor C2 provides filtering for
the +20 Vdc output voltage, available at pins 1 and 2 of the regulator printed wiring
board. Variable resistor R7 is used to adjust the output voltage fo exactly +20 Vdc.

A3.7 ~ SPEED CHANGE LOGIC (85002012). Refer to Figure A3-6.  The func-
tion of the Speed Change Logic is to select the proper equalization network in the Repro-
duce Amplifiers, which correspond to the tape speed at which the recorded signals are to
be reproduced, determined by the position of the SPEED SELECT switch(s) on the recorder

. Control Unit. When a specific tape speed is selected, a corresponding relay (or combina-
tion of relays) on the Speed Logic card is energized, The only exception is the 3-3/4 ips
speed, in which case all speed select relays are de-energized, and a ground return path.
is provided by the normally-closed contacts of K1, K2, and K3. For 7-1/2 ips, K3 is
energized by 28 Vdc across pins 5 and 6, and a ground return path is provided through.
normally-closed contacts of K1 and K2, through K3A1/K3A2. For 15 ips, K2 is energized
(across pins 6 and 14) and ground is supplied through normally~closed contacts of K1,
through K2A1/K2A2, and normally-closed contacts B2 and B3 of K3. For 30 ips, K2 and
K3 are energized (across pins 6 and 9) and ground. is supplied through K381/K3B2, K2A1/
K2A2, and through the normally~closed contacts of K1. For 60 ips, K1 is energized (across
pins 6 and 11) and ground is supplied through the normally-closed contacts of K4 and K2,
and through K1A1/K1A2. For 1-7/8 ips, relays K1 and K4 are energized (across pins 6
and 15 and ground is supplied through K4A1/K4A2, through the normally-closed contacts
of K2, and through K1A1/K1A2. In each case, the ground return path provided by the
Speed Change Logic selects the proper equahzanon networks on the Reproduc,e Amplifier,
for the speed selected.

o
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SECTION A-lV

SYSTEM TEST AND ALIGNMENT

Ad.1 INTRODUCTION -

A4.1.1 Scope. This section contains subassembly adjustment procedures and system
level test procedures which permit aligning the equipment for optimum performance. These

tests should be performed prior to initial operation of the equipment, after any equipment re-
pairs, and after every 60 to 100 hours of operation, as part of a regular scheduled Preventive
Maintenance program. All testing is based on the use of the M-14G Reproducer. The in-

formation contained in this section is intended to supplement the test and alignment procedures
- contained in Section IV of the basic manual. v

Ad.1.2 Order of Precedence. Tests described in this section should be performed
in the order listed, unless otherwise specified, or unless checking a specific parameter after
repair or adjustment. ' )

A4;2 Test Equipment Requirements. * The following test equipment, or equivalent,
is required to adjust the M14-G Reproducer (See Figure Ad-1):

1.  VOM "~ Triplett Model 630 NS
2. s;newave Osc. "H-P 651 B

| 3. ‘” gquaréwdQe Ger:n‘. - Wc‘ve"fek' Model 130
4, Oscilloscope  Tektronix 545
5. ACVIVM  H-P400E
6..  28-Track Recorder/  MARS/GPAR 1428 -

' Reproducer o

7. Bandpass Filler 400 Hz to 1 MHz

- 8. Frequency Counter |

A4.3 - +15-VOLT REGULATOR ADJUSTMENT

1.  With the equipment connected as shown in Figure A2-2, apply /
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A4.4

ASTRO-SCIENCE CORPORATION | - : o \ :

A4S RE‘PROD.UCE AMPLIFIER ALIGNMENT PROCEDURE

The fo“ﬂovwiing iaﬁdrcgropfhs describe fhe'procedui"e for ddi;jsfing the Direct Re~
produce Amplifier (85004971). These adjustments should be checked and, if necessary,
readjusted after every 60 to 100 hours of equipment operation.

A TRACOR COMPANY

pnmary input power (+28 Vdc) to the system and plczce the recorder
in the STOP mode. .

2, Connect VOM between the +15 volt test-point on the ODD channels.
voltage regulator card and ground. Adjust R6 for an indication of
+15 Vdc on the meter. (See Figure A6-3.) .

3. Repeat steps (1) and (2) for the EVEN channels +15 volt regulator.

+20—VOLT REGULATOR ADJUSTMENT

1. Secure system primary input power (+28 Vdc), and remove one of
the Reproduce Amplifiers from fhe OoDD channels RAM.

2, Reapply input power and connect VOM between pin (1) of the
Reproduce Amplifier connector and ground. Adjust R7 for an indi-

cation of +20 Vdc on the meter. (See Figure A6—4 )

3. - Secure system primary input power and replace Reproduce Amphfler
v in RAM,

4. Repeat steps (1) thru (3) for the EVEN channels RAM.

A4.5.1 Test Equipment Requ‘lred The following test equipment (or equnvolenf) is
required to check and adjust the Direct Reproduce Amplifier. ~
1.+ Sinewave Oscillator H-P651 B
2, Squarewave Generator Wavetek Model 130
3. Frequency Counter
4, Oscilloscope Tektronix 545
5. ACVIVM _ - H-P400 E
6. M1428 R‘ec/Repro © " Astro-Science Corpofdﬁon o /
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A4.5. 2 Preliminary Procedures.

ASTRO-SCIENCE CORPORATION
A TRACOR

COMPANY

Amphfxers, perform the following preliminary procedures.

: ]o.

format:

EVENT

SOVONO L AWN—

— —t
N =

Record an inpt_ﬁt signal of 1.0 Vrms simultaneously on all

28 tracks.
NOTE .
Record amplifiers shall be adjusted to proauce

. 2.0% third order harmonic distortion. Refer to

Bias Level and Record Level adjustment pro-
cedures described in the basic O&M Manual.

Record each frequency for a duration of two minutes at the

- following tape speeds and frequencies.

NOTE

It is suggested that each tape segment be separated
by a 5-second pause. For ease of explanation,

individual frequencies and tape speeds are fobulcted
as "EVENT NUMBERS". :

To facilitate testing and checkout procedures listed herein, it is’
recommended that a test tape be prepared using a compatible 28-

track recorder such as the MARS/GPAR 1428 under the following

Before of’remptmg to cd;usf the Direct Reproduce '

TAPE SPEED "~ FREQUENCY
60 ips A 10 KHz sinewave

- 60 ips ' ' 100 KHz sinewave
60 ips S 1 MHz sinewave
'3-3/4 ips 62,5 KHz sinewave
3-3/4 ips 42 KHz sinewave
60 ips . 100 KHz sinewave

- 60 ips ' 200 KHz-1 MC sweep
30 ips 400 Hz sinewave
30 ips : 500 KHz sinewave
30 ips 50 KHz squarewave
15 ips 250 KHz sinewave -
7-1/2ips 125 KHz . sinewave /

PAGE NUMBER DOCUMENT NUMBER
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EVENT " TAPE SPEED - FREQUENCY

13 3-3/4 ips 62,5 KHz sinewave
14 - 1-7/8ips 31.2 KHz sinewave

15 . 1-7/8ips 400 Hz sinewave

c. The test frequencies are followed by a series of sweep tones
to be used to check overall frequency response after align-
ment procedures have been completed. Each sweep tone is
recorded for a period of 1 minute. Tape speed and sweep

- tone frequencies are as follows:

EVENT * TAPE SPEED - SWEEP FREQUENCY
16 : 60 ips ' - 400 Hz to 1 MHz
’ 30 ips 400 Hz to 500 KHz
15 ips ~° 400 Hz to 250 KHz
7-1/2 ips 400 Hz to 125 KHz
3-3/4 ips’ 400 Hz to 62.5 KHz
1-7/8 ips : , 400 Hz to 31 KHz
2, Clean heads and tape path as described in basic recorder
' O & M Manual.
3. Demagnetize the headstack as described in basic recorder

O &M Manual. . ’ o o ...

4. Perform head azimuth adjustment as described in basic
manuval.
A4.5.3 Alignment Procedure.  To adjust. the Reproduce Amplifiers, proceed
as follows: S v
1.*  Connect test equipment as shown in Figure A4-1.
-2, | Refer to Figure A4-2 for location of adjustment controls.

3. Place the Reprodu'cer (unit) in the FORWARD mode at 60 ips.
. 4. Event No. 1 (10 KHz):

Adjust LEVEL ADJ. control (R1) for an indication of 1.0 V rms

as read on the output AC VIVM. . /
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11.

]20

13.

14,

ASTRO-SCIENCE CORPORATION
A TRACOR COMPANY

Event No. 2 (100 KHz):

Adjust MID FREQ. ADJ. control (R28) for an output indication
of 1.0V rms.

Event No. 3 (1 MHz2):

Adjust the 60 ips BANDEDGE ADJ, control (R34) for an oﬁfput
indication of 2.0 dB below 1.0 V rms,

Place unit in the STOP mode. Change tape speed to 3-3/4 i?s. |
Place unit in the FORWARD mode at 3-3/4 ips. ’

Event No. 4 (62.5 KHz):

Adlusf 3-3/4 ips BANDEDGE ADJ. control (Ré61) for an outpuf -

indication of 2.0 dB below 1.0 V rms.
Event No. 5 (42 KHz):

Adjust 2/3 BANDEDGE ADJ. control (R20) for an output indica-
tion as near as possible to 1.0 dB below 1.0 V rms.

Place unit in STOP mode. Change tape speed to 60 ips. Place

unit in FORWARD mode at 60 ips.

Event No. 6 (100 KHz):

Repeat sf'e'p 5. B

Event No. 7 (200 KHz to 1 MHz sweep):

Note any peaks in the response as indicated on the output AC

VTVM. If the output exceeds 1.0 V rms by more than 3.0 dB,
adjust the HIGH FREQ. ADJ. control (C48) for an output in=

- dication as near to 1.0 V rms as possible. Repeat steps (5) thru

(9) using the prerecorded frequencies as required.

Place the unit in the STOP mode. Change tape speed to 30 ips.
Place unit in the FORWARD mode at 30 ips.

Event No. 8 (400 Hz)

Adjust LOW FREQ. ADJ. control (R29) (LF 30-60) for an outpuf
indication of 2.0 dB below.1.0 V rms.

)
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15. - Event No. 9 (500 KHz):

'Adijust the 30 ips BANDEDGE ADJ. control (R40) for an output
~ indication of 2.0 dB below 1.0 V rms.

- 16, " Event No. 10 (50 KHz squarewave at 2.8V peak-’ro-peak):

Ad|us’r PHASE ADJ, control (R18) for the best squarewave
response. ‘

" 17.  Place unit in the STOP mode. Change tape speed to 15 ips.
Place unit in the FORWARD mode at 15 ips. :

18.  Event No. 11 (250 KHz):

Ad|usf the 15 ips BANDEDGE ADJ. control (R47) for an output
. indication of 2.0 dB below 1.0 V mms.

19. Place unit in the STOP mode. *Change tape speed to 7-1/2i |ps :
 Place unit in fhe FORWARD mode at 7-1/2 ips. '

20,  Event No. 12 (125 KHz):

Adjust the 7-1/2 ips BANDEDGE ADJ. contol (R54) for an
output indication of 2.0 dB below 1.0V rms.

21. Place the unit in the STOP mode. Change tape speed to 3-3/4 .
ips. Place unit in the FORWARD mode at 3-3/4 ips.

22, Event No. 13 (62.5 KHz):

Adjust the 3-3/4 ips BANDEDGE ADJ. control (R61) for an -
output indication of 2,0 dB below 1.0 V rms.

23, Place unit in the STOP mode. Change tape speed to 1-7/8 ips.
‘ Place unit in the FORWARD mode at 1-7/8 ips.

24, Event No. 14 (31.2 KHz):

Adjust 1-7/8 ips BANDEDGE ADJ. control (R68) for an ou’rpuf
indication of 2.0 dB below 1.0V rms. '

25, Event No. 15 (400 Hz):

~ Adjust LOW FREQ. ADJ. control (R31) (LF1-7/8 - 15) for an /
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output mdlcatlon of 2.0 dB below I 0V rms. Ploce unit in
STOP mode.

26, . Event No. ]6 (sweep frequency):

Test the frequency response at all tape speeds from 400 Hz to the |
bandedge frequency to ascertain that the response is flat (= 3.0 dB)
over the entire bandwidth.

27. Change tape speed to 60 ips. Place unit in FORWARD mode.
Note any bumps or dips on the output AC VTVM as frequency
is swept between each segment of the response curve.

NOTE

There is a pause on the test tape at
the end of each frequency segment.

28, Repeat step 27 at 30, 15, 7-1/2, 3-3/4 and 1-7/8 ips while re~-
producing appropriate segment of test tape.

A4.5.4 ~ Signal-to-Noise Ratio Check

1. Connect a bandpass filter to the channel 1 reproduce output.
- Connect oscilloscope frequency counter, and AC VTVM to
output of bandpass filter.
2. Adjust bqndpaés filter to pass a bandwidth from 400 Hz to 1.0 MHz.
3.  Fast wind the tape to the 100 KHz segment of the test tape.

4, Place the unit in the FORWARD mode at 60 ips. Note indication
on AC VTIVM (should be 1.0 V rms).

5. Allow tape to pass the 100 KHz segment to a blank portion of tape,
- then again note AC VIVM reading. Note SNR reading.

6. Adiust bandpass filter to a bandwidth of 800 Hz to 1.0 MHz.
7. Repeaf steps (3) thru (5 ( ) Note results.

8.  Repeat steps (1) thru (7) for remcmmg channels.

_/
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9. Repeat steps (1) thru (8) for remaining tape speeds. Adjust
bandwidth of filter to upper band edge for each speed. Note
results. The 400 Hz band edge filtered signal should be a
minimum of 18 dB at all tape speeds. The 800 Hz band edge

should be a minimum of 20 dB at all tape speeds.
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'SECTION A-V

SYSTEM MAINTENANCE

A5.1 INTRODUCTION

ThIS section contains an overall system schematic diagram for the two 14-
channel Reproduce Amplifier Modules and such other diagrams and maintenance information
not covered elsewhere in this addendum. The information contained in this section is in-
tended to supplement the maintenance information contained in Section V of the basic
manual. '

/

PAGE NUMBER DOCUMENT NUMBER

A5-1 _ 95002669
Appendix A




D g

1. NOT SHOWN:

CN7-3

‘J17-8
J18-3
J18-8
J19-3

© o J19-8
- .J20-3
. J20-8

o J21-3
J21-8

‘TO

T0
T0
T0

T0

T0
T0
T0
T0
T0

Jh~1s°"

J5-15
J6=15
J7-15
J8=15
J9-15
J10-15
Jii=15
J12-15
Ji13=15

’1 (_.3znu,f)

Ji52
(" cman 1 [#] 32-2
' 3{B J3-2
21T Ty~ 2
Tic Eé;::35>2
S : | 9Kk Eg=—T¢-2
StemaL our §- U\ —g—e37-2
; - 1312 Fo—-J8-2
I5| & g—eT79- 2
1|\mo——30- 2
19|1F —@—J1- 2
2|7 Fg—-12-2
23| P —J)3-2
] 25y ‘j——-]/‘/’ 2
L "CHAN 27| R j__.:ns—a .

2. SEE SHEET 2 OF 2 FOR REMAINDER

OF 94001221=3 CIRCUITRY,

(J156-4)

. MONITOR
S cmanl (2) HEo—
: 1 73 (1’) B j—“—

: 5. (6) J |

7 (8) c-§:.
AP 1. 9 (1) Kp—8—.
S/IENAL ”\/J ' i Gz2) Di—o—:
13 U‘") L‘j———’
15 "‘) E:ﬁ———w‘
17 (18) M:?——-‘——'
19 (290) Fi——
2/ [ZZ) 1T j——-"«
v oS (26} 7] j.___-—-
cwan 27 (28) Rp——
3 A i

(f?;taUrD -

CHAN 2 [Ti57—%

4|T158

6 [7159

. 8[7ie0

- 10{7e T

12[Tie
L 14[T8

/A BT —

, 18 [T165

. 20fTiee

i .
lﬂl D 4D D
Ly &7 C < &) 3

»

=~

Nl

()
IH| :

»

3 n
D 4O ul»

i H
) S|
(SIReN L]
.“‘(": - IH
o o~

. L N \c
SRR "lu
R

Bl
=

(T151-3)

™
NI

oy

s & 1



(- er)

L (—qomir)

BREPRO

Ji152 v ' e
MR o—32-2 CHAN 2 [Ti57—%
3|BEg—=Js-2 ) 4TI ——=
5|7 Fe~—o4-2 I )
7le ﬁ———-TS'Z '3»35 2
9| K gTJ¢-2 ' ,omj———.-% &
"o rew37-2 127162 e
13| Fowi8-2 g Far—e— 52 o
sefem: | wms e
19|F j——xn- “ J:'j |
o zofTisel——=2
2l —g——Ji-2 2122 [T167—F 122
3| plg—<33-2 . w[5res _’- Tize
| 25|u Fa——ai- 2 26
N2?IR :_9;——315— CHAN. %[J170 ‘
INDER (J156-4)
MONITOR
i f cHan | (2) HI—
N AN Bi—%
.5 (e 1T
S 2 () K]
sGNaL IN J e 0
13 (/%) L
. 15 (16) E
- .. a7 (/8) - M
19 (20) F
2/ (22) 70T
] 23 (2¢) P
- | 25 (2¢) ur—e
(cuam 27 (28) R
-3)(9) ]

NOT SHOWN:

: 8500497/
JIs T lym—o 74RY » .
prev B M B - WELLl ,
2 ouTPuT 2 2
3 COM 3 BUS 3 COM . -
4 4 .
s 3¥ps 5 BUS 5 3% 1Ps [ -
6 I51IPS 6} —BUS ¢ |15 _IPS
7 601PS 7 |—Dus R reyys
8 301 gl BUS 5 |30.1PS
9 7%ips o BUS o | 72 IPS
o 1%ips v BUS | _22m 0l 178 IPS -
i y R |
N (AN ef R L T
13 - o+ ) Bl . '
1+ com m.:ﬁ v et
I5 INPUT 5 |is . & £3
T22——ro —|——16
St 8500496/ .
INPUT' - [T] o [
T 2 L 2
. N
! g 5 2% s
, : |
7 .
k4 . 8 8 .
‘ 9 s
0 L,
INPUT L 1 E



- ; . TJI153 [us€von
(92§) i R . © - CONTROL\ —4onNL

. . < B ‘,_ i . r——n .
U SPEED CHANGE LOGIC
Je : 850020/2 o
+ EOV : iti b sois | T - _ '
o D12 151PS T . e RS s £ &
coMm . BLL )y 21 ps , : . L : AR :
1 BLK

B & 3%1Ps T S
IPS I 1) 2oAws i
2% z =12 17/2.1Ps

15 -IPS (2). 208w ' : - U '
; 6 — : Fl+2sw(AMpL
60145 . 17 1%iPs ' . M‘ . j i< ‘ )

[T
wn o~

20175 1B 1o go1ps i
74.1PS (4 20 swg

1%6 1PS BLK| | " - :
- BLK W Ig 20AwG .

P

t
¥ .( P e P
wo i H S
? ; t- T
i
H

|
B WO N gy

' T — —e|30ms
v % (€) 2045 ' R A R L
- (7) 20 Aw( - : T , - - - : & |so 1pPs

L_______ IR ‘ - : ' — fl151Ps

Pl1% IPs

t -
2 2
. 5 ~
N 1
. ‘T
- IS
B
- - i

T4 Je
L HIBY RGLIR RGLTR
: 85’003__0’_0/ 820260/

O

—2

coM

ok r-:-J ‘:’ i ‘ i —
4 [ COM

e,

A
=
A

1

i

i

3 415V

Nl N N RN -

01128V g .
o Bk |, |
1A | CABLE SHIELD

L
[

,[B'b (
[a)
o
2
3
v

L.

Lk

Flongra AS<T

Scnematic Liogram - %
Reproduce Amplifiar
o Module (94001221-3"
. and ~4) ey

o Page A2



DS! S747¢5 INDICATOR

+.

or20v
w H8.5v

N

28V

Fe
3A

+15v

B \Y

o ~otdV

Lt N
Sl e

Note Thesexcirmnts are 1n adc
. on sheet 1 of 2. (Dash 3.

s

POWER
A |usvac (wor)

:5'9 )_MAIN PoVvER r J155

C | POWER RELAY

__1

E B | nsvac ;com)

D | CABLE SWIELD

£8



T 154
m@zmom}

N

se- ¢ircuits’ are in additlon to- those shown
3heeﬁ 1 ot 2 (Dash 3. onlyj.

~

SEE Fil-1
SHEETZ(T23-9

J153 (asn on -3@&9
cavTROL
i +20V

+18.5v
+/5V

+5v

+28V(AMPL.)

s

M
TAFPE_SUFPLY

SEE
SHT 1

comiAMAL.)
REMOTE SPEED SELECT
PHASE LOCK TEXE Powwr

P

1m~mnx<g<|

JI=-2 ——————
Tt -
Ji-9 ———
Ti=14 &
TI-5  ca—

JI-15

MI(+)

Mi(=

FAST REW/ND

FAST WIND

} REVERSE

} RECORD

}ﬁroﬂwmb

sToP

COM (INDICATORS)

TRANSPORT FPOWER

+2 8V (INDICATORS)

END 0F TAPE

BROKEN TAFPE

120175

60 IPS

30 1PS

15 P °

78 1PS

334 /Ps

178 1PS
CABLE SWELD

[>vravwrvoznzebunbxercXZNS}

J 154

, v , l
: (nemors)l”d ef3AFGHERAacTCDKBLUMNNZT A Ei(t isé

JI55

POwWER

A |nusvac (woz)

POWER RELAY

C
B | us vac /com)
b

CABLE SHIELD

Figure AB-1
Shont 208 2)
Schematic Diagram. 3
. Reproduce Amplifier:. -
Module (94001221~3}-

®

:?Géﬁ A5-3

95002669

el A
IAF';«.‘I'C?HUL-‘ ~



200

L7
Mg
A ' 2N
=4 ol
[
" 'Y - . R ~
| = ()2 s '
cal /;
- @24 s neess 1000PE cat /07
1 1 1 czo ' H- - o F %e.ez
Sl Bl Yk YD, G | om , &
. FOZ & @86 Heasaw e . .
L s e = 9 ye) @1 7 @—1—4 ST L_I,\N\_ - cézfs N
weuT sy A% cez I cz3 == o8 706 L
D — 3 o, fos=ra & 35¢
e 2 Y e — = | =3 S T i
2 '+ . | 7
| LEVEL cseozdﬁr @32 —i¢
' 24 e77 30V . C",_07
22k e ) ———)}—% 4 1107
< 2 ' W
o2e _EMH eso
COMMON {/4 m € ~ ’ o3/ f?l oos
- ] IS & = \ |
’ e L2e ! > ) AN ha :{3 > cureur:
. 20V
JVVJ e — 2%
79 SOOV
o T
\ oe7 = o8z #109
r L e - 23 o
-y *‘I"N“ ,
. cro ceg
o33 fe7 T Soov T '5975‘ ;
eo 100 510 50 . : 3 é ,
r=lq el r A A 'eaAA/J e ' > COMMIOR
et 2l <l . (6 1 | . / £/%, 500V
/f;a»; ! %:/EZ,?: 2500 | =45., .24L~;.l' =S8, 20wt | = Lar s 10K S
& £00 . .
. o1 ! oomse-J / /s/m', - CJr3asepsy T / oe8 . zen - /Azed o
34 290 ! 1224 i y : ! ) -
= 2 > 2 e & £ 3 Cog-— o ™M 1. ALL RESISTORS ARE RATED IN OHMS,
3 Hl - * %z I%?;’rs I %?fxT ' /4 WATT, 5%
2 > ] 2+ /% 500V | . ’ -
‘ ) ' . - 2. ALL CAPACITORS ARE RATED IN
o % 5?53 58 , «;gg' - e M]CROFARADS , 100V, 2%
: o ] 2221 3. ALL NPN TRANSISTORS “RE 2n2222
@20 o 266 L, ALL PNP? TRARSUIITORS ARL Zn1907
b7 . 04 A 5, ALL DIODES ARL IRk91hL .
° - — - - % T{y e
P T e 6. FOR ASSEMBLY DRAWING SEE
T iua x| DRAWING NO. 05004571
= cer o238 W_J 24 & Hhaa vk Al i
: ' G2 [ . . ¥ 3 oy A A
as( > "?&”‘() . o 3eoc 1 7. MID FREQUENCY :QUALIZATION -
. /.5K i /. SK r=r4 — T
_os0 w2 proes 84 HIGH FREQUENCY ZTUALIZATION .
. T S !”' 9. LOW FRECQUENCY TQUALIZATICN
i . 5’3% sl E ) e . AT b ;
L 1 | =] 10. ~PHASE EQUALIZATION
- T3} - =
' "}’a",‘l o 115 BAND EDGE EQUALIZATION
Ycez Yces Vces Yces ) §<=" ox ' ‘
! r
: .
60 1,5 €
8
30 /1,PS
6 .
S IPS & ]
=] 1
742 1PS &~
53@/.05?

0
' 78 1PS




o
+ 20V0C

3 . .o
———3> COMMONS

L

A

"ASTRO-SCIENCE CORPORATION

!

Figure A5:2

Reproduce Amplifier Schematic Diagram (85004971)

JS—
. .

P
|
Y.
)
1
L .
H i N
w ;
R 3
‘I
.
B -
N
= s i
IS .
{
ta

R AN
I

PAGE NO.

AS5-4

DOCUMENT NUMBER

95002669
Appendix A



3J

[’%ﬂ ;ru o145 CABLE ASSY
[+ [y —oResm 7L — . :
6|8 H—% -
lelc
36 | PPIE ) . . N
T CABLE ASSY :
ool 5000431 . s g
5l8f— 3 .
cic - . o N - ”
Al PR
L. T CASE ASSY
'_ Aty ] . | s400r251
22voc (A4 "" - -
' uw(cmn e . - : .
alat : . - U i
e IR
onp _cJLg—J " . >
. sge . y
NOWITO - 149 [PM9 ’ ("'") s ”
1V evey t CABLE ASS™
(Toace 2 miIH il - :
lr,m:r- G - R R
. 7racx . Jolu -t - 4 J
Yrmicx s [clc ot — 1 z
TRz (K [ K et - b
Vo yeera fefo : . e e URAI N
) e [L L T - L
ver\Ter €] e [ B T
Vreacris|mfmpmis - 4 N
TROZKID| F | F it _— LIS
e ylTir ::_ e i lr -
TPECK 24| P ——t L P
o | TPack Uyt o I u
TRAxLS | RAR pr e lj[ R
se0v0 s aumer | s | s [ z } 2® ue
a0k sexvo wasr | G | G b : il ! i—Qg’l 3} 10
o | o Nt | | J‘
B - 4 -
e e v [y plri— = |
A ) e e o e o e
vy Comrma 1196 fmay  LAOL AT pss yss conries remore IS pisa  CABL ASY L
came sweip Fald) OO MZI _aya] T— 30001741, e - e
recors v |6 e s{a . 8|8 f—s z 8| axow w0
L raememao jcle : <lc clc : H c| romumeo o
.o | Reruen zgam| 00 olo o} o a R S srw oee
: sy e ele e . €
e ) |FlF Pra 4 ii N R f‘ f::v‘:::;g
- |y Bezaemo 66 . 3 A R mee
& [ J & LR VD
ko~ mwo  |min Hin win . — w| eor mwo
FOPWRED Jiv Jiv i : v
micors 30 xix N xix N i 2EORD
aevemse | u an N 1 1y S— o | mevemse
sos7 WD MM - rl ; v v e - i ST wavd
FAgT il ININ ~ % 00 N e e
12eirs lele sle : e [ - fa—pl i e
\rawecnn: aowee |als ale . P 1) -t RS i
s ant s|s s | s i : 5| mmse cax ST
- ! du -
m,-zr;;, ‘7“: 4 ;‘ . . 7 ey ; 1| e me e oo
) ‘m’zc ule ; Yy L ule o - REVGEOSE IO
= . viv - Vi 0V
Ry sty alw L2 vl w : i e
v',- 5 Xpx xt!_ xix — : xf +sv
- e ) v|r} riry ¥ rir - " rtosisy
e aerer (-) J2la rrl . : s 3
ot Ol M | i ol oty
v28Y N +|s sle! i py covcar
Al ‘@ : " s b w2y c o o
. ] eley . cle . o =me
3 Yy sean ” alei : : : s
=2 fa i : v e | 3w m
' 7% 2s Je]e e 5 vt. : s
s £l L 2 P #r H B o s
20 » = 1] : la ol S I
&G /PS5 “ ——{& 15 | 7378 - < ,;0/;
sears efi . o) L : : Ml
20 1P5 21 SR v PN s el b L s o
T AL LiKT I8 4 alai e |« iy : " ,
T 100 mim bt - Cin . cawr
TRPE IND ala o ! - P 2 |a - n
RN L |7t ot ~» L :
; . . : -
. 141 (R e — - b4
‘g smomr - e s rlr i ,
R I \ 14 td gl : - :
IR = = € 4 E (3 ~— oy je | somer
U JISOIA0 AN E ASSy S| JI5I A0MTOE T S CITINT NS | RS2
l("l’) Gboms [a]A) 00015 — (ila nn CAKE ASSY
. bremcr 3 8 |8 teS— [‘_(_.si Hin
Dz 7ic et —cle d
Cireaee o lolafat i +Htofa | . 2s
(373 o tarmes (313 cic
FYF flr xlin
[ ] RErCE— sle
cler MM clo
N £ 3t
= — . ele
vd
. KKt e Lo L3 . Min
i ; L
L ——{L|t R T2
= a A e o
é it o ; v
a3 1 o e et . . elp
7 L3TRLP < i ulul=
T TR R Pt - - Rlre - R|R
EEaT N L1 Y S sis * sxee |S)s
 TERINUNT T Tir SE |66
{2510 fu b iy Lo saeE (v N
e v e - ..«. e yviv)
] remse sss |erss CAKE ASSY L
BRSIC_ TRARD PR . — :
y i 1 - aver rner [C)—s2XOHEL .
; " . T
Lataorx } N
BERIULL dstret U3 47 A -’5’
mm/ 3 4
. tants siives g amebics -i-. ..W-‘A .



Lesigtw

.
e J10 AL ASSY
; l oo [Tt SIODMI11 ;
g : T . )
. . sy [ |sf—r . ,
l wwt o la - H L ® [ ——— 4
. ’ - smer o] . B . ] ;
C o (s7%, lmae wee )| CABEASS ¥ prea s i
wr}
I A ' f e n_mq
1 3 f camcoe |
— = Y ~
! J DS srare i
- b c . Ve assr 1
] % Lzsacaier |
I TT 12 3 : o,
" I L
T € - .
e = t b
LI
Ly T PR G PR S .
s B4 r !
u . |
T
: Ty , |
@ o :
T ] —Qe3) S04 ' . |
L) - X
7 . 3
wore Y CALE ASSY | o 3 E L .
* YN Q00 AR e - P R o5 wiEs T ASSY |
b2 1 M Al oo | . 4 A500953) i
818 = 8| moe mo “x
cic i n C| rommes wo | 1 .‘“ ‘d’, V.4 -
o op—- > 2| @e oo = : Y i l )
b € it el com ammc b ) :&,, ' i
:r R = :0253:{:»;0 ' I 29 sanvie |
. i L. ~ o5/
il - + H| €or mo i <
MY t o | Har - o
3 L3 ey o x| wsoeo - TV et ‘ -
Lyl -+ — REVERSE . . 4
v ! S - | ST wnwp . ‘ E:L‘usm[?an .
U (] e 4 N| msr mewive ’ : _?__fﬁd e 1
P — TN W71 - ’ v 7 PR LE
- OOTT AR - NS It
o B| : U e s |
S S| mmst cacx ST T — ISR
N 1 I : ome 7]
4 - T 7452 merre (o) l U e , e L ‘ ] !
Cid ) s U AL WO - - 727 o,
viy -y rur; v «PUr . L
ol ol = = L oeny sy wozl@u ) R : : . . ) . K J
xix ——i - xl +sv ry T2 - N — e e s s e e
TEr — e v oeisv I E TR . L .
212 - ek 2| a were .- < . A T
CR PN - — AN iip v 5
(414 - A ey oI ATORS) (G
& le - T wf 3TTP v ol . - >
A : . | 3 J ; . : 5 .
cfo b= — 7oA s x . SRR 5 PO
e = 4 ¢ : NOTES: R L R
: : ! 9 v.'i . THE ABGY Lol HET DBI025 G .
a e i B JUET
ol o] e [l 2. TOZ REPRD AMB MOUAE SCHEMITK SEE IO012% (FIG. AT l)
12 o - s} 1 L . - B . . . . . ‘
o U St 4 | @aore Ao secse T |
- —r - sanver .
o T - ~
~r — . ,
»ir an r N
|- - .
oo b—= - !
e e —a > ¢ ]| semar
srmr 52 | sz ¢
ABE ASSY Dara
s [aay— “scrp3a1 aznss
Y| bo- iret o '
= -2
8184 —
vt
cle—
L3T3 o g i
clo -
i
Elet— -
i :
Fle—— -
T
Pl ——
viubs NN
SRR e "
B D
yuE 16)6 —-—-;—-——-—————'-T~
B L L e
R L
5% s e e e
. -

eet 1 of 2} _
terconneciing Diagram




b
o

gl 1P14o

94001257 |

R RN o o

SE ASSY

J

L 7 ~ .
W a
W BN |
- -~ B anlis il samd -4 B b -4 - Clvllo ) ol p— |t 4+ v
3
~ N
N N
N
9 Q
N a0
n ,W
wm )
M <
» . Y
-3
RN o U
+—~ A=l—-l-+-++++++++ ¥|:|V 4+ ++F+k
===} 4=-}-4 -4+ 4+ 4+ + 4 4 -|—} .,,w..ﬂu.v . b e — = =] =} = }—]— }— .
ST RS o T Q

CTA5UXAadyuIghaJxzo>un

CTAHUXAQAIYILKMAIJIX ZT>P @

ma .
VT oSYITRJATIN T4y

<cQUQeIToOX WL S
ABCDGHJKEFLM.m.J

|
19102 17102

D
IPS

1201P5
com. AMPL
+28V AMPL

<N LE T
. P . . ~,> . u;,. e
SWﬂﬁfgf

T eN

30
60

S PARE

SPARE

o TRACK

178

3%,
7%
/5

R T e —— —



| \REPRODUCE AMPLIFIER o
. \Wooue £ R 94«00/22/ 4 ‘ t
l
N

B " Stewaour
.. PIsE UIse R

N ELEC ma,wcs

il
|
i
-

+—

SRR —ﬁﬁ“,'“ e

N : . JI155
- Y . b a3 ?
R S | | ' "_____'_%ﬁ.‘)!59 6
SO - — — L -
S - L - '_‘__@Jléo 8
N L o : :
BN TR ;__'_%:j@Jlél 0
e o RV o e L : 3162 I
1
’,L

— —a |
— | B ——— T 8

| —o=@""* | 20

3 (I LY R |
BN K

L OACZPIRPVINIMPYUXRNCHITI >

. 0
A.‘,.._.:___.‘__-‘,-u—-—«g—-w
: ;

'}?hﬁ\(ZNQ’ﬂN‘W‘:RMFEXQL'mI

i 2s

| —¢ @JIW» 22

153 U153 o l—e@Y"° AN zs

Sa

i
i

178 IPS

|

— —
A 0

|

7%

15 D * )

60 IPS

com

4 4

+2€V}AMP& %
SPARE

PymMme Ry pp>

SPARE

(

RIS

r-
.

- __l

Fr}ure ‘A5-3
“oet 2 of Q:‘}

inicrconnecting Diagram

Poge A5-6




e

TS ASTROGSC!ENC‘E CORPORATION
11—, A TRACOR COMPANY
¥ .

“A6.1

SECTION A-VI
REPLACEMENT PARTS LIST

INTRODUCTION

This section cbntains a major components list for the 28-track
M-14G Reproduce System, and an illustrated and indexed parts

list for use in locating and identifying replacement parts.

basic manual.

For
assemblies not listed in this section, refer to Section VI of the

/
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A

~1 ASTRO-SCIENCE CORPORATION N .~ \

{:d A SUBSIDIARY cF TRACOR, Inc. ST y v :
| FIC & PART | DESCRIPTION B QTY PER
ITEM NO. NUMBER 1 2 3 4 5 R ASSY .
MAJOR COMPONENTS LIST .
Al-1 . 95002841 MODEL M14-G WIDEBAND PORTABLE 1

‘ - 28-TRACK REPRODUCER '
50001721 . Cable Assembly, Monitor/Remote = (1)

v 50001731 . Cable Assembly, Remote, Power R (1)

A1-1 94001221-3 Reproduce Amplifier Module (D

. 1l4-Channel; includes Controls
and Speed Logic

Al-2 . 94001221-4. Reproduce Amplifier Module | (1)

. . . 1l4-Channel; includes Speed Logic -
A6-1 85004961 . Reproduce Pre-Amplifier O asy
- . : (Installed in RAM) T S
A6-2 85004971 ., Direct Reproduce Amplifier o (28)

' 1 MHz; 1-7/8 to 60 ips; 1.0 v rms v
‘output into 75 ohms (Installed in RAM)

A6-3 85003001C -, +15 Volt Regualtor Assembly (2)
. ' (Installed in RAM) ) :
A6-14 85002601B , +20 Volt Regulator Assembly ' _ O (2)

’ (Installed in RAM) ~ o
A6-5 - 85002012 .,JSpeed Change Logic . (2
- " (Installed in RAM) ’ ’ ' '
85007221 . Head Assembly, 28-Track Reproduce, (1)
. _ 1 MHz
84009791 . Head Cover Assembly : ' (1)
94001251 . Case Assembly (With Portable ()

Field Enclosure and Intercon-
- - negting - Cables)

85009521 . . AC Power Supply for 115/230 vac; (1)

48 to 420 Hz operation
75002281 . . Blower Fan Kit; 50- 60 Hz (1)
75002281-1. . Blower Fan Kit; 400 Hz (1)

e

-
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F"’; ASTRO-SCIENCE CORPORATION * ' 2 . \

L:: A SUBSIDIARY OF TRACOR, Inc. _
FIC & PART DESCRIPTION | QTY PER
1 ITEM NO. NUMBER 1 2 3 .4 5 __ Assy

“MAJOR COMPONENTS .LIST (cont)

194001241 ’.Tape Transport, 1-7/8 to 60 IPS , (1)
85007211 . ?reciéion‘Plate Assembly - ' @8]
84007831 . Capstan and Motor Assembly | _‘(i).
85004481 R Reel Motof Assembly o (D
84007951-1 ,  'Capstan/Servd Heatsink Assembly A(l)Y
v_85005161 - . Reel Servo.HeatsinkvAssembiy (1)
85007961 .  Capstan Servo PWB @
85005181 . Reel Servo PWB . (1)
84007981 ; ;«Control Logié PWB - | ' (1)
>>850044$1;1 . Voltage Regulator PWB N | B . ‘(1)
85006691-1° | ~ Transport Chassis Assembly W
84009711 |  Utility Board Assembly | f':v‘(l)‘;.
85006851 .  Sine Wave Reference Board Assy [6))
’ ' FLY-AWAY KIT o . o _1k
-'V75601731 - Séfvice Acééésofies Kit R “i"ﬁ(lj
30007021 . Mylar Drive Belt >. o - (2)
49005161 . Extender Card, Record Amplifier (1)
’ and Bias Oscillator - |
>V%§000220—1 . Tool, Equalizer Adjustment : (1)
v 11000060-16 ., Fuse; 2-Amp (1)
~11000060-20 .,  Fuse; 5-Amp ,-‘ (2)
V11000060-24 . Fuse; 7-Aup | o D)
J 75001780 . Solvent, Head Cleaning - (1)
Cotton Swab (Package) R (1)

_/
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FIG &

ASTRO- SC!ENCE CORPORATION
A SUBSIDIARY OF TRACOE Iac. -

~

‘ . PART DESCRIPTION . ~ QTY PER
ITEM NO. NUMBER 1 2 3 &4 5 ASSY-
| | FLY-AWAY KIT (cont)
85005181 Reel Servo‘ o (1)
P 85004451 Voltage Regulator (1)
84007981 cOhtrql Logic (1)
84007961 Capstan Servo f (D
84002701 Roller Guide NeY
84003271-99 Tape Tension Sensor" | (1)

184003271-98 Tape Tension Sensor (1)

84008041 Tape Guide L
840079;1 Power Switch (1)
84007831 Capstan Motor - - '(1)'
85004971 Di?ect Reproduce Amplifier (2)
85004961 Direct Réproduce Pre-Amplifier (1).
11000060-23 Fuse, 3-Amp o - (2)

" 11000060-16 Fuse,,z-App' R 2y
11000060-24 Fuse, 7-Amp R T ()
12000480 Lamp - | (1)
75002221 Mating Connector Kit L (1)

(Includes AC Power Cable) ' T
30008031-2  Tape; 3M Type 888, 9200 ft x 1 in
30008031-9 Tape; 3M Type 988, 9200 ft x 1 in
730004890 4 : Reel, Prec151on, 14 1nch (1less tape) (1)
- 95002669 Operation and Maintenance Manual (i)
(With Appendix A--28-Track Reproducer) v
13000030 Shipping»Cohtainer, Reuseable" N

(11//
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A

‘A SUBSIDIARY OF TRACOR, Inc.

E‘l ASTRO-SCIENCE CORPORATION o \

FIG&  PART | ~ DESCRIPTION . ~ QTY PER

ITEM NO. NUMBER 1 2 3 4 5 | ASSY
Fig. A6-1 85004961 = PREAMPLIFIER ASSEMBLY ~ REF
Cl, C2 CSR13B476KM . CAPACITOR, Fxd Tant; » 4
C10, Cl1 | : 47 uf; + 10%; 6 WVDC; :

| \ (MIL-C-39003/1) A

€3, €9 CSR13C336KM . CAPACITOR, Fxd Tant; 2

33 uf; + 10%, 10 wvnc
(MIL-C-39003/1)

C4, c8 CSR13D226KM .  CAPACITOR, Fxd Tant: | 2
. , ' ‘ © 22 uf; + 10%; 15 WVDC; ‘
(MIL-C-39003/1) -

c5, C7 CSR13D335KM . CAPACITOR, Fxt Tant; 2
| - 3.3 uf; + 10%; 15 WVDC; .
(MIL-C-39003/1)

6, C12 CSR13E156KM . CAPACITOR, Fxd Tant; 2
o 15 uf; + 10%; 20 WVDC;
(MIL-C-39003/1)

CR1, CR2  26001010-1 . ' DIODE, Zenmer; IN4106

2 .
Q1, Q5 2N2222 .  TRANSISTOR; (MIL-S- 19500/225) 2
Q2, Q6 26000930, . TRANSISTOR; 2N3734 2.
| Q3, Q4 2N697 . TRANSISTOR; (MIL-S- 19J00/99) 2
~ R1, R17 RN55C3322F . RESISTOR; 33.2 K; + 1%; 2
. , - - . 1/10 W (MIL-R- 10509/7) ,
R2, R18 RN55C1302F . RESISTOR; 13 K; + 1%: 2
: . o 1710 W (MIL- R- 10509/7) L
R3, R15 RN55C1002F . RESISTOR; 10 K; + 1%; 2
o 1/10 W (MIL-R-10509/7)
R4, R16  RCO7GF332J . RESISTOR; 3.3 K; + 5%; 2
. : : 1/4 W (MIL-R-11/8) :
R5,R6,R9, RCO7GF472J . RESISTOR; 4.7 K; + 5%; 6
R11,R13,R14 | o 1/4 W (MIL-R-11/8) .
R7, R10 RCO7GF152J . RESISTOR; 1.5 K; + 5%; 2
1/4 W (MIL-R- 11/87 | |
R8, R12 RCO7GF221J . RESISTOR; 220 ohm; + 5%; 2
' o 1/4 W (MIL-R-11/8) |
R19, R20 RCO7GF102J . RESISTOR; 1 K; + 5%; ' 2
. 1/4 W (MIL-R-1178) .
A6-5 ' 95002669
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e

ASTRO-SCIENCE CORPORATION
A SUBSICIARY OF TRACOR, Ing. o

“\\

QTY PER

] FIG & PART DESCRIPTION
ITEM NO. NUMBER 1 2 3 4 5 ASSY
Fig. A6-1 .

41001070 . INSULATOR, TRANSISTOR 4
. 41000110 . INSULATOR, TRANSISTOR 6 -
1

49005181

.  PRINTED WIRING BOARD

/
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] ASTRO-SCIENCE CORPORATION \
A SUBSIDIARY OF TRACOR, Inc. ' '

FIG& .  PART . DESCRIPTION - S QTY PER

1 ITEM No. NUMBER 1 2 3 4 5 . - ASSY
A6-2 85004971 . . -  REPRODUCE AMPLIFIER ASSEMBLY  REF
C1,4, M38003/01-2116 . CAPACITCR, Tant, 1uf, +10%, 4
5,41 o : 50 V (MIL-C-39003/1) ,

C2 04007900-9 . CAPACITOR, Tant, 100 uf, +20%, o1
. 10V a
C3 04007900-17 . IC'APACITOR; Tant, 220 uf, izo%, 1
Cc6 04003760 ..  CAPACITOR, FXD, Mica, 200 PF, 1
S |  +1%, 500 V S o
T 04003800 . CAPACITOR, FXD, Mica, 390 PF, . 1
‘ +2‘/o, 50V | ‘ S
cs8 0400395¢C . CAPACITOR, FXD, Mica, 820 PF, 1
' - +2m,300V o o :
c9 0400831C-12 - .  CAPACITOR, Metal, 0.0016 uf, - 1
DA +9%, 100V -
C10 . 04008310-11 . CAPACITOR, Metal, 0.0033 uf, = 1
_ -+2m, 100V ' . .
Cl1  04008310-10 . CAPACITOR Metal, 0.0068 uf, 1
. - T ~--1-219, 100 v | - R
Cl12,13 04008310-9 .  CAPACITOR, Metal, 0.1 uf, 2
| : 4%, 100V '
Cl4 04004180 - . CAPACITOR, FXD, Mica, 1800 PF, 1
' - +2%, 500 v S |
C15,28 04003310-6 . CAPACITOR, Metal; 0.0027 uf, . 2
T 49%, 100V S |
Cl16  04008310-13 . CAPACITOR, Metal, 0.0047 uf, 1
: v . +2:C‘, 100 \7 ’ ’
C17  0400€310-1 . CADACITOR, Metal, 0. 0062 uf, | 1.
AG-8 95002669
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FIG &

'] ASTRO-SCIENCE CORPORATION | - \
A SUBSIDIARY OF TRACOR, Inc. : : .

PART DESCRIPTION - QTY PER
1 1TEM NO.  NUMBER 1 2 3 4 5 - ASSY
C18,19 04008310-3 CAPACITOR, Metal, 0. 0082 of, 2
: . +2/0, 100 vV B .
Cc20 M39003/01-2128" - CAPACITOR, Tant, 4.7uf, 1
| - ; +10%, 50 V (MIL-C-39003/1) RS
| ca1,23 04004010 CAPACITOR, FXD, Mica, 1000 PF, 2
' ) +2%, 100V L
C22  04003310-4 CAPACITOR, Metal, 0.0015 uf, 1
) R , + 2%, 100V ' : :
C24,26 04003950 - CAPACITOR, FXD, Mica, 560 PF, 2
- | ' - +2%, 300V . . o .
€25 ° 04008310-5 ' CAPACITOR, Metal, 0.0056 uf, - . 1
SRR 5+2"b,100V o - R
‘| 27,29 04003860 CAPACITOR, FXD, Mica, 270 PF, 2
. . » +2/o, 500 \4 o :
1C30,32 04003730 CAPACITOR, FXD, Mica, 150 PF, - 2
e +1%, 500 v '
C31 04008310-2 CAPACITOR weta'l, 0.0015uf, 1
- +2%, 100 V | : _ :
C33,35 04003660 CAPACITOR, FXD, Mica, 75 PF, . . 2
. +1%, 500 V ' A |
C34 ~ 04003980 CAPACITOR, FXD, Mica, 750 PF, 1
- +2%, 300 V . -
C36,38 04008340-1 CAPACITOR, FXD, Mica, 36 PF, 2
' Co. ’l’ 2/0, 500 V ' '
€37 * 04003830 CAPACITOR, FXD, Mica, 360 PF, 1
+2%, 500V - A
C29 1\130003 /01-2031 CAPACITOR. Tant, 22 uf, . 1
" +10c, 15V (I\ IL-C- 35003,1) .
1Ci0. 0200235 '~ CADPACITOR, FXD, Mica, 5 PF, 1
i - +5¢, 500V B
Lo /
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-1 ASTRO-SCIENCE CORPORATION
A SUBSIDIARY OF :!'RACUR Luc.

_ PART DESCRIPTION

QTY PER

ITEM NO. NUMBER 1 2 3 4. 5 ~ ASSY
C42  04007900-22 . CAPACITOR, Tant, 150 uf, 1
_ - +20%, 20V _ o
C43  M39003/01-2055 . CAPACITOR, Tant, 47 uf, 1
. | | +10%, 20V (MIL-C-39003/1) «
C44,45 04007500-29 . CAPACITOR, Tant, 100 uf, 2
1- _ +20"7c, 35V S
€46 M30003/01-2049 .  CAPACITOR, Tant, 15 uf, 1
- . x10%, 20V (MIL-C-39003/1) .
C47  CKO6BXI04K . CAPACITOR, FXD, Cer, 0.1 uf, 1
' R +10%, 100 V (MIL-C- 11015,/19) o
C48  03000060-3 . CAPACITOR, Variable, 1 PF-T5 PF, 1
000V | B
4 cis  oaco24tc . CAPACITOR, FXD, Mica, 22 PF, 1
| : 5%, 500 V- | | .
CRl  INT51A . " DIODE, Zener (MIL-S- 19500/127) 1
CR2,3, 1N914 . thDE (MIL-S-195060,/116) 8
4: 576’ . . . ’ . .
7,9,10 o
| CrR8. IN963B . .  DIODE, Zener (MIE-S- 19300/117) 1
L1 21008050-8 . INDUCTOR, 12 UH 1
L2 21008050-13 ) INDUCTOR 33 UH 1
L3  21008050-18 . . INDUCTOR, 82 UH 1
L4,11  21005050-28 . INDUCTOR, 0.24 MH 2
L5 21008050-40 . INDUCTOR, 0.75 MH 1
L6 21007950-7 . INDUCTOR, 3 MH 1
L7 21007320-8 . INDUCTOR, 4.3 Mt 1
L8 210079005 . INDUCTOR, 2 MH 1
A6-10 | 95002669
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.

-] ASTRO-SCIENCE CORPORATION e o \

' : : A SUBSIDIARY OF TRACOR, Inc. , A '
| FIG &  PART o DESCRIPTION - ~ QTY PER
ITEM NO. 'NUMEER 1 2 3 4 5 ASSY
L9  21007990-1 . INDUCTOR, I MH  §
L10 . 21008050-35 . ‘INDUCTOR, 0.47MH 1
L12  21008050-21 . INDUCTOR, 0.12MH - R
Ql 3, 2N2222 .  TRANSISTOR (MIL-S-19500/255) 24
"4, 6-11, | S | | |
13,15,
17,19,
91,23,
44,25, , .
26,27,
28, 29, !
30, 32,
33 | . . 4' :
@2 26000850-1 . TRANSISTOR A &
@3 11:3, 282307 . - . - TRANSISTOR (MIL-S-19500/291) o7
14,16, . ) L ; S
18, 20,
Q31  2N930 . TRANSISTOR (MIL-5-19500/253) 1
Q3¢ 2N2807A . . . . . _TRANSISTOR (MIL-8-19500/291) 1
Q35 2N2219 . TRANSISTOR (MIL-$-19500/251) 1.
Q36 2N2905 . TRANSISTOR (MIL-S-19500/290) 1
Q37 2N1711 -~ . TRANSISTOR (MiL-S-19500,/225) 1|
7 41001080 .  DISX, Insulzfor (Used on L1 thru 12) 15 |
also (Used on Q335,Q38,Q37) : ,
41001700-1 - .=~ DISxx,‘Insulaim (Used on Ql thru Q34) 34
R1,29 01002030-10 . RESISTOR, Variable, 10K | )
"R2.17 RCOTGFER1JT . RISISTOR, TID. Comp, 650 om;q 2

+:> y 174 W (leL R-11,8)

_/
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.

E-! ASTRO-SCIENCE CORPORATION

| FIG &

A SUBSIDIARY OF TRACOA, Inc.

DESCRIPTION -

. QTY PER

, . PART
ITZM NO. NUMEER 1 2 3 4 5 ASSY
R3 RCO7GF333J RESISTOR FXD, Comp, 33K, 1
o 5%, 1/4 W (MIL-R- 11/8) |
| R4 RCO7GF223J ~ RESISTOR, FXD, Comp, 22K, 1
- +5%, 1/4 W (MIL-R-11/8) o
R5 RCO7GF122J RESISTOR, FXD, Comp 1
| | +5%, 1/4 W (MIL-R- 11/9) |
R6,8, RCOTGF272J '~ RESISTOR, FXD, Comp, 2. 7K, 4
10, 92 | | - +5b, 1/4 W (MIL-R- 11/8) |
R7 °  RCOIGF270J ' RESISTOR, FXD, Comp, 27 OHMS, 1
’ ' ‘ +.5%, 1/4 W (ML -R- 11/8)
R9,37, RCOTGF3323 - RESISTOR, FXD, Comp. 3. 3K, 7
44,51, o S+ 5%, 1/4 W (VIL _R-11/8) '
£8, 63, v
iz .
RI1  RCO7GF322J RESISTOR, FXD, Comp 8. 2K, 1
RN : -+ 5%, 1/4 W (MIL-R-11 8)
R1Z  RCOTGF630J RESIST R, FXD, Comp, 68 OHMS, 1
| | 45, 1/4 W (MIL-R-11/8) .
R13,93 RCOTGF153J . RESISTOR, FXD,.Comp, 15K 2
OSSR 6% 01 /4 W, (MIL-R-11/8) - e
R14 RCO7TGF154J RESISTOR, FXD, Comp, 150K, 1
- +5%, 1 4 W, (MIL-R- 11/8)
R15,22, RCOTGF103J RESISTOR, FXD, Comp, 10K,. 23
23,24, + 5&, 1/4 W, ( HL R- 11/3)
25, 26,
97, 36. 43,
50, 517, €4,
%1,77.79,
81, 53. 5,
87, 69. 01,
g7, 100 - '
' R15,69, RCOTGT471J RESISTOR. FXD, Comp, 470 OIS, 3|
1(.‘ :3 \',ul "’1 \‘: (‘ IIJ R 11/ "‘
| )
4
A6-172 | 95002669
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PART
NGMBER

23 ASTRO- SC!ENCE CORPORATION
_ A SUBSIDIARY OF mcag Inc.

DESCRIPTION :o . QTY

PER

-

R18 01002080-8

R19 RCOTGF821J

R20, 31, 01002080 9
34, 40
47 54’

R21 RCO07GF432J

R28 -01002080-4

R30 32, RCG?GFLOZJ :

75,103,
109, 78,
80, 82,
24, 86, 88,
88, 102

?33,39, RCO7GF101J
6

R35,42, RCO7GF412J
49, 56
63 70

’ "'74, 95 T RN T AT T e e TR T

R38,45, RCOTGF152J
52,59,

66,173,

110

R4l  RCOTGT180J

R48 RCO?GT:OOJ

R53,62 RCOTGFr221J

R35 . RCO7GF121J

1 2 3 4 5 © ASSY
RESISTOR, Variable, 2K 1
_ RESISTOR, FXD, Comp, 820 OHMS, 1

+5%, 1/4 W (MIL-R- 11/8) :
- RESISTOR, Variable, 5K 6
" RESISTOR, FXD, Comp, 4.3K, 1
+5%, 1/4 W (MIL-R- 11/8)
RESISTOR, Variable,: 100 OHMS, 1
RESISTOR, FXD, 1K, 13
+ 5%, 1/4W(MIL R 11/8) -
RESISTOR FXD, Comp, 100 OHVIS 3
5%, 1/4 W (MIL- -R- 11/8) |
RESISTOR FXD, Com K, 8
5%, 1/z W (\ﬂ:L R- 11/8)
- RESISTOR, TXD, Como 1.5K, 7
5%, 1/4 W (an R- 11/8) ,,
RESISTO’? FXD. Comp, 18 OHMS, 1
+ 5%, 1/4 W (MIL-R-11/8) ,
RESISTOR, FXD, Comp, 43 OHMS, 1
+5%, 1754 W (J{IL-R-11/8)
 RESISTOR. FXD. Comp, 220 orms 2
+ 8¢, 174 W (MIL-R-11,8)
RESISTOR. F¥D, Comp, 120 OHAMS, 1

+ 5, 1/4 \’(uIL R- 11/8)

)

PAGCE KO. - DOCUMENT MuMBER
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'] ASTRO-SCIENCE CORPORATION

A SUBSIDIARY OF WGH Inc.

h

PART DESCRIPTION - - QTY PER

_ITEM NO, " NUMBER 1 2 3 4 5 ' ' "~ ASSY
'RE0,67 RCOTGF511J . RESISTOR, FXD, Comp, 510 OHMS, 2
o - | + 5%, 1/4 W (MIL-R-11,/8) : )
'R6L,68 01002080-11 . RESISTOR, Variable, 20K 9

R76  RCOTGF151J . RESISTOR, FXD, Comp, 150 OHMS, "1

o - +5%, 1/4 W (MIL-R-11/8) :

RSO, RCO7GF682J © . RESISTOR, FXD, Comp 6. 8K, 2
107 _ - 5%, 1/4 W (MIL-R-11/8)
R96  RCOTGF1}3J . RESISTOR, FXD, Comp 1
. +5%, 1/4 W (MIL-R- e | T

R$, RCGIGFIC0] . RESISTOR, FXD, Comp, 10 OHMS, L2
105 o + 6%, 1/4 W (MIL-R-11/8) T

R RCOTGF£I03 . . RESISTOR; FXD, Comp, 47 OHMS 1

| 5%, 1/4 W (MIL-R-11/%) L

R104 RCOTGF220J * . RESISTOR, FXD, Comp, 22 OHMS, 1

: | © +5%, 1/4 W (MIL-R-11/3) _ -

R108  RCO7GF330J . RESISTOR, FXD, Comp, 33 OHMS, 1
5%, 1/4 W (MIL-R-11//8) S

1. - MS51957-2.. - vou .- SCREW, Mach, 2-56 x .19 LG = 4
MS35338-134 .  WASHER, Lock, No. 2 4

- MS15795-802 . WASHER, Flat, No. 2 _ 4

-2 35013381 . SHIELD, PWB o 1
-3 45006011 . BOARD, Printed Wiring 1.

A6-14 - 95002669
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) ASTRO-SCIENCE CORPORATION . : : . \
' A TRACOR COMPANY ' '
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Figure A6-2 Y ideband Reproduce Amplifier Assembly 85004971
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Appendix A

r i ASTRO-SCIENCE CORPORATION ' ‘\
t-'.»-,, ASUBSIDIARY OF TRACOR,Inc. -
| FIC & ' PART DESCRIPTION QTY PER
TEM NO. . NUMBER 1 2 3.4 5. ASSY
A6-3 85003001 C 'REGULATOR ASSY; +15-Volt REF
c1 CS13BE107K . CAPACITOR; Fxd Tant; 1

. 100 uf; + 10%; 20 W Vdc
CR1, CR2 1IN91& . DIODE (MIL-S-19500/116) 2
'CR3 1N754A . DIODE; Zener (MIL-S-19500/127) 1
R1 RC42GF620J . RESISTOR; Fxd Comp; 62 ohm; 1
|  +5%; 2 W ~ -
R2, R4  RC20GF102J . RESISTOR; Fxd Comp; 1 K obm; 2
| +5%; 1/2 W | - |
R3  RC20GF3R3J . RESISTOR; Fxd Comp; 3.3 ohm; - 1
| 4 5%; 1/2W |
RS, R7 RC20GF202J .. RESISTOR; Fxd Comp; 2 K ohm; 2
| | +.5%; 1/2 W |
R6 01001350 - . RESISTOR, Variable; 1 K ohm; 1
- + 10%; 1/2 W |
Q1 2N1485 . TRANSISTOR; NPN; (MIL-S- 1
‘ 1500/180) ~
Q2 IN1711 . TRANSISTOR; NPN; (MIL-S- 1
B '1500/1225)
A6-16 95002669
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! ASTRO-SCIENCE CORPORATION T N \

. :. J A SUBSIDIARY OF TRACOR, Ine. ; . 7 o ,
|Fic & PART ~ DESCRIPTION - QTY PER
ITEM XO. NUMBER 1 2 3 4 5 -~ ASSY
42000110 . HEATSINK AT
AN507C440R3 . . SCREW; 100° csk; = -2

4-40 UNC-2A-x 3/16

. ' . SEALING COMPOUND; Grade E; A/R

(MIL-5-22473) -
49002841 . PRINTED WIRING BOARD . . 1% -

3 : . . - :
-
. .
.
. .

PACE XO. OOCUMENT NUMBLIR
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ASTRO-SCIENCE CORPORATION

A TRALOR COMPANY

. 415-volt +15-volt
Test-Point v

* Ground
Test-Point

pd

Adjust
O
|

Rl

R2
R3
R4

CR1
CR2

Figure A6-3

+15-Volt Voltage Regulator (85003001 C)
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] ASTRO-SCIENCE CORPORATION L N
b A SUBSIDIARY OF TRACOR, Inc. o o .
{Fic & - .. PART DESCRIPTION . QTY PER
ITEM %O. NUMBER 2 3 4 5 ASSY
AL4 85002601 B REGULATOR ASSY: +20-Volt - REF
c1, C2 CS13BF476K CAPACITOR; Fxd Tant; | 2
‘ . 47 uf; + 10%; 35 W Vdc |
(MIL-C-26655)
Je1 . 1970s DIODE; Zemer (MIL-S- - 1
S . 19500/117) B
2 IN754A DIODE; Zemer (MIL-S- ~ -1
| | ‘ - 19500/127) Lo L
Q1 IN1485 TRANSISTOR; (MIL-$-19500/180) 1
Q2  2N3055 TRANSISTOR R
Q3 aN1711 TRANSISTOR; (MIL-S-19500/225) 1
Rl RC20GF152J RESISTOR; Fxd Comp; 1.5 K obm; 1
. . L. W P : :.t 5%; 1/2 W ) . .
R2 RC20GF472J RESISTOR; Fxd Comp; 4.7 K ohm; 1
+ 5%; 1/2 W ’ |
R3 RC20GF220J RESISTOR; defCOmp;.zz obm; 1 -
+ 5%; 1/2 W :
R4, RS RC20GF102J RESISTOR; Fxd Compj 1 K ohm; 1
| ' + 5%; 1/2 W : |
-*

PATE NG * CCIUMEANT nuMEZR
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{'“’7 ASTRO-SCIENCE CORPORATION ' \

{ ‘—g . A SUBSIOIARY OF TRACOR, Inc. . ' o
o o . L ‘
FIC & PART DESCRIPTION © QTY P=R
1178 v0. NUMEER 1 2 3 4 5 % o ASSY .
R6 ©  RC20GF103J . RESISTOR; Fxd Comp; 10K olm; 1
R + 5%; 1/2 W (MIL-R-11)
R7 01001380 . RESISTOR, Variable; 10 K ohm; 1
o o 4+ 10%; 1/2 W
R8'  RC20GF682J - . RESISTOR; Fxd Comp; 6.8 K ohm; 1
| 7 4+ 5% 1/2 W (MIL R-11).
01 41001170 . INSULATOR . 1
2 41000040 .,  INSULATOR - 1
Q3 41001070 . . INSULATOR | Ll
41001230 . INSULATOR, SPACER - e
51000240 -  TERMINAL LUG R
37000740 . ctae T p
MS51957-30 . SCREW, Mach; Pan Hd; 2
S 6-32 x 0.50-1LG
MS35649-64 . NUT, HEX; 6-32 | 4
MS15795-805 . WASHER, FLAT No. 6 | 4
MS35338-79 . WASHER, LOCK, SPLIT; No. 6 3
MS51957-31 . .  SCREW, Mach; Pan Hd; 2
.~ 6-32 x (.62 LG ' _
49002621 . PRINTED WIRING BOARD 1
42000141 . HEATSTINK : ’ 1
n. ". - ‘ V ‘,~ ‘ )
A6-20 | . 95002669
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ASTRO-SCIENCE CORPORATION < - \
A TRACOR COMPANY L ' '

Figure A6-4
+20-Volt Voltage Regulator (85002601 B)
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ASTRO-SCIENCE CORPORATION | - “é\_
© ASUBSIDIARY OF TRLICOZ, Inc. L ' v .
| - PART . DESCRIPTION S . QTY PER
1 17EM NoO. NUMBER 1 2 3 4 5 - ASSY
A6-5 85002012 C -~ RELAY ASSY, SPEED CHANGE REF
GRL - . 1IN645 . DIODE, (MIL-S-19500/240) = 10
CR10 | o o S ~ :
Kl - K& 06000440 . RELAY, DPDT (FSC 02289) &
49002071 . BOARD, PRINTED WIRING - . 1
- , ’ /
— i

AG-22 ‘ ‘ 95002669
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I ASTRO-SCIENCE CORPORATION

]

Figure A6-5
Speed Change Logic (85002012)

3 . . o3}

4&5
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