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SECTICN 1
GENERAL INFORMATION

1-1. TFUNCTIONAL DESCRIPTION

independent'AGC Receiving System, Model MSG-3I (figure 1-1) is a four-
channel, single sideband suppressed multiple carrier demultiplexer.

The MSG is used to accept a’455 kc composite i~f input from an associated
receiver, and provide 4-channel demultiplexed audio outputs.

1-2. DESCRIPTION OF UNITS

a. MULTIPLE SIDEBAND ADAPTER, MSA-1 - The MSA is used to accept and

demultiplex the 455 kc composite i-f input from an associated receiver and
provide four descrete audio outputs.

b. MULTIPLEX CARRIER GENERATOR, MCG-2I - The MCG is used to generate

the 705 ke i-f tpanslati9n frequency along with 250 ke, 256.25 kc and 243,75 ke
demultiplexing signals. The 250 kc signal is used to demultiplex the inboard
carriers in the MSA, while the two sideband carriers are used to demultiplex
the outboard carriers in the same unit.

c. AUTOMATIC

section of a receiver system to compensate for a combined frequency drift
in the receiver and distant transmitter. The AFC functions to maintain the
‘audio output error from the receiver product detector to within + 1 ke.

d. POWER SUPPLY, MPS-1 — The MPS is used to provide the regulated 25

volts d-c used in the MCG sideband crystal standard.

e, POWER SUPPLY, HFP-1A - The HFP is used to provide regulated B+ and

bias voltages, along with filament voltages for the MSA.



1-3. TECHNICAL SPECIFICATIONS __ -

INPUT FREQUENCY:
INPUT IMPEDANCE:
NUMBER OF CHANNELS:

OUTPUT :

MONITORING:

SIDEBAND REJECTION:

DESTORTION:

POWER REQUIREMENTS:

455 ke
50 ohms
Four (Al, A2, Bl and B2)

Up to 10 milliwatts from each channel for
balanced 600-ohm load.

A monitoring circuit is provided to permit head-
phone monitoring of any audio channel without
affecting the audio output (line) circuits.

Undesired sideband removed more than 250 cycles
from the carrier suppressed a minimum of 60 db.

Intermodulation products at least 50 db below
full output with two signals in the desired
channel.

115/230 volts a-c, 48/62 cps, single phase power.

Table 1-1. Equipment Supplied
NOMENCLATURE 1 QTY DIMENSIONS
HEIGHT WIDTH DEPTH
=

Multiple Sideband 1 7" 19" i7"
Adapter, Model MSA-1.
Multiplex Carrier 1 3-1/2" 9" 12"
Generator, Model MCG-2I.
Power Supply, 1 3-1/2" 19" 9-1/4"
Model MPS-1.
Power Supply, 1 5-1/4" 19" 8"
Model HFP-2A,
Automatic Frequency 1 3-1/2" 19" 14-3/4"
Control, Model AFC-2A.
Attenuator assembly, 1 3-1/2" 13" 4"
A4288-1,
Filter Assembly, 1 2-1/2" 4-1/2" 1-1/4"
A4298-2,




SECTION 2
INSTALLATION

2-1. INITIAL INSPECTION

Each modular unit comprising the MSG system has been thoroughly checked and tested
at the factory before shipment. Upon arrival of the equipment at the operating site,
inspect each packing case and its' contents immediately for possible damage. Un-
pack the equipment carefully, and inspect all packing material for parts which may
have been shipped as loose items.

With respect to damage to the equipment for which the carrier is liable, The
Technical Materiel Corporation will assist in describing ﬁethods of repair and the
furnishing of replacement parts.

2-2, INITIAL INSTALLATION

All of the major modular units comprising the MSG system are equipped with standard
width 19-inch front panels. These units are designed to be mounted in any standard
width equipment rack or cabinet. See figure 2-1 for electrical interconnections.

Refer to the individual modular unit technical manuals for detailed connection and

2-3. ELECTRICAL INSTALLATION

All modular units comprising the MSG are factory wired to operate from a line voltage
input of 115 volts, 50/60 cycles. Operation from 230 volts line voltage may be achieved

by simple wiring changes shown in the individual modular unit technical manuals.

foresrssroesy

| cauticN |

[ N
If 230 volts a-c operation is used, all
line fuses must be reduced to one half
their rated current values to assure
adequate circuit protection. Regulated
and high voltage fuses remain the same
with either line voltage.

Refer to the individual modular unit

_technical manuals for details.

Input power to the MSG is applied at the HFP input connector J8001l. Connect the



supplied cable W8514 (CA696-1) to a suitable 115 volts a-c, 50/60 cycle power source,
with P8001 plugged into J8001 of the HFP.
Inter-unit cabling is achieved as shown in figure 2-2, Figure 2-1 illustratés the

filter assembly A4298-2 connections,

: : BNC type mating plug ~
' - L~ UG/88U
‘ \ supplied as loose item
L)
J Fanning strip-__
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i / supplied as loose item

[\ — .
i _] | ’\',.l
> ] \
2 Q 2
Q - -~
3 | = 2 7
DN ]
: . = Y
N — .J)
G| A2 ¢ =
: |
7 | 7 =
F'e
< i
9 H o |—
!

Cable

L\ R —— |
!
/\)
T\
{ [
| WA
V

3 '>‘ N\ L ~customer
1i o :—; (J > Supplied
[} > -ttt
12 ‘ 2= . \
NS
o = ﬁ,\\
e P T

K [
Lot L] L,

% NP
S : 4O UL
=T , ?li )

;Figure 2-1. Output Connections

VMMV MMMV

o o
_ -J;,‘, -

pe
AN SR




A. | . A | VraJl IVII 1 (ViaJt OVaJIl MN“CEun-. USRI 1 | S| m
_mOm,wa_ mw.mwme —© @/ <D _ U
_ 2e 6l 8l -~
1882t 2iyvo XNW34a 12 <[
aa9 28 2V 1n0Q1no \Dino ino =
L8590 | £bSOCr 6059M | L069F SOS9" €OS9r oL
o B
8 L 9 S v | -
— ~< < l0s8a.L
lossr
(2068M) €HEIVD ol 41
Z 2 _ zossr
cooce \%J nnoncalaT1] \\.w/.u))): \\.(.J nnnce | H
G/ S B f(\ W NN B d _ I\— 1] — ( (VAW AW §1 ( AV ASAV -]
L (L Y 1-6411VD
Zi (60S8M) © (LOSBM ImEIY
(10S8M) t€-9¢€-21pV D
IBZOLA 2l
I 100Gr
vV2Z-204v
g-08sMD IE-9SN 300N

— — e — |
r NUOA MIN NOINOHVNYN

'dd0D T3IHILVIW TVIINHOIL 3HI

B

2/1-B¥ oL 30NnA3Y

D



{ — ] ] N T
“fioosem) v-sssva. T - o
(GOG8M) SHEIVD
. . 9l Gl
¢ r S E— . " E—
= VoSG2 08094 | I-Sd
.P.@ Vol 02084 | I-d-
a_nm\; Vwm vSiE 61084 4
00'GE-9€-2ItV) \ vose 81084
1809r 0809" ve {1084
| v0S2e 91084
VS G108 4
| veer 1084
- I-SdWN VOl €1084
VGLE 21084
VGl 11084
vear 01084
Vi 60084
vb/€ 80084
V/€ 10084
. vOl/I 90084
§ NI ve 0084
24V IMGOL . NAS OM0S2 v v0084-
£I09F 2109F 0I09' 8009F 9009¢ 009 2009 Vi 0084
(rOSBM) | II@ ©@ © 0 O o © vel | 20084 '
6-SEOIVD 1no 1no imno in0 VS 1008 -d-
= 084 | I-d-
NAS uxm,ﬁ OASOL O¥G2'9S2 IMSLssvb2  oMog2 ! 04V oxomu 1 ,
Kl I@ | |@ , 09/0S GiIf ON 108WAS| 1IN
T cloor @ @ _ 6 THVHD 35Nn4 L
. (ISBM) 132 © ciosr | 1ioor | soo9r | 20090 | gooor 1009r
002y -9€-214VD , s
I2-90N
e Jy )9 JL )8

. 401-G1-08HVO | (BOSBM)

ol T <l
81GOr 12690 ¢Nmm_, 12690 oG9
_@ gigor d -
§2- Nmmﬂ iV 82§30 — lis
@ S A O O S S I | B..W,
SoceT vN €2 olfe[g]2]elclv]elz ] =
0 leisor 18 gzgor 2v 2os9r 5 |2
@I.l\ - L—¥31714 olany - 41 28 18 Iv 2V 10693 =|[a
6 = ———— 431714 HOLON ——— =5
A.ll@ g v NI28 NI I8 NI IV NI 2V S
@l.w, 3¢ 6£Gor IbSor OISO BOGIF90S9F  HOGON - =
(OIG8M) _..Ill.@ @l_ @l. @I_ =
.Wm.vlmwlﬁ 9-9¢- _ P NN_ re
|-882HV 2PVl ) NI o]
avd Ox:zuo @ @u 12, @ @ | g
ana | Il 29 (O >y | ; 1 NO 100 1NO 1N0O | | | — [ ]




SR + ‘ 00| CKI380

/y .

H

DATE [E M.N.NOJDRAFT | CHKD | APPD

767 —/— [WHMW.

REVISIONS -

9¢—-1.8Xd

DESCRIPTION

"SH3IBWNN XOVI HLIM ONOdS3IHYOD SH3IEGWNN ONTid 11V

EXPERIMENTAL RELEASE

X

LTR

ZONE

"310N
2! SRE (E0S8M) I- 401V )
"304N0S
< < —— "L 09/0S ASII OL
bl vl bl
q 9l
otosr | | [soosr ! [9008r yoosr | | [zoosr
=
 I—
=@
\ 6008r | [lo008r | [coosr coosr| [1008r
(E1G8M) Vi-ddH
00'SE-9€ - 21¥VD
" |leosem) v-sssvo
| ,
(SOS8M) SHEIVD _ 1 - -




1 1 19 I LA R -1 e 1¥ vy O ¥V 1 10 nﬁ
92| ¥ egcor wsor D OIG9r B80GOr _90S9r +H0S9r _[E=
DISBM) l Q¢ <2
.mN_.wmm 22 6l 81 M
XNW3a 12 Yle
1no[/1no 1no \Z1no ==
»nmw vmw 60G9r | 2069r gSoOS9r ¢osor zu
of -
s b _ =
Y < 106881
l0g8r
(2068M) EPEIVD ol dl
, € 2| |
v _ _ 20s8r
ﬁ goosr () ooos3 [2]1] (©) zoosr () ooosr I
Il—lnll
G8M) I-6411VD
7 (60GBM) -® (LOSBM)
v€-9¢-2IbVD
2l
100G
vVZ-04Vv
P -08EsMD IE-9SN 1300W
- NHOA MIN NDINONVAYN
d40OD T13IH31IVIN TVYIINHDO31 3HI
WT 2/1=-8% 01 30Nn4a3y
* \ i
_— R
__ O +

IS DESIRED
REFER TO PX871-36 FOR DETAIL

IF LAMINATING

— NOTE —

8

1 .08)

FCL-10-17



oL | Z‘, w0 O ) I
%8 I 0 N %;\Hl' ) |
[T} g > ~ o ‘ I
P E Nl—i 0 N Tlo S o |
. .0 ) '
I JOLIC): ® |
m—;x = . — 1
) E_%Q 8 0 ;
Bz 2o 8 2 sl
oo Lo . - > @
. 880=0§ ® -
pre o )
e D-‘gm w \_ Q
Vg <« > ; S
© LN‘@?\T @ " z < 0
=g 2@nz@®3¢ 3
- Q
X — ¥
- ‘_‘g 5—’; l{; glﬂ
- S o
v = ANEE AN
73] o
(X 8@.’)00@8 =7\ © -
Q© K S © =
N\ o O / ©
© Por) §? _0; o
r OGO :
[#) (%) © wo © =
Wzl o B - q & i <
TS o S0 ~ ~ Q © ' o
N @ L9 o - o X O 0
2 5 > \§ 3 O30 :
O @ ™
ozw G\~ N S A S
S dNT (o] @ . o) 0
A 10 mu @oi—1 = o o
Y z (21 3O ©g
SzP ®[ah - liag
IDES @ % (@ S
S_23 n 0w ©O < ‘ Q
= ~H | 8 ~N ~O © \ 0
> % N g = T @ @ o\__/
Oz <l H ol o - O S, -
:g““ < w0 @ -4 u. > ,
S = - g N (_5 <C 80‘) —
< | o] Q Q
D o [N H Y °© (‘9 8@2‘, ©8ég (;)
w =g 0 — O - 0 0 Q
8 S o N - | |
| 0 Y )
@
z
2
O
S 49 « I a § 3 &
O 0 [75)
ILaaa2¥¥q0ICI0Vana0nT 0
L WP TANSHMwTYN2 QN LNoam
Al 8l B2 =
r ] r 1 ~ | E o.
INERIDRBEREE] <=
o
Gl388388583c-—umrwerandg
- gmooooooooooooooooooooo
S||=|0 ®© ®© ® ® - @ ® DWW DMIOO®DPD®DO®PDOM®MPD W
LL(),-,LLU.LLL'LU.U.I.LLLM.LLLLILLLLLLLLLM.M.LLU.U.
|7 a
Z &* >, a
J|x b 3
UNL
DIN
AND 1}
D
DETAILS.
__MSG-3I DEC
QTY / UNIT® MOOEL USED ON ASS'Y NO. X§
’ APPLICATION XXX
MATER
NOTICE TO PERSONS RECEIVING THIS DRAWING "T )
THE TECHNICAL MATERIEL CORPORATION clai ietary right in the material discloged hereon. T"“
. This drawing s issued in confidence for enineizﬁsir?fg%;etiggorrm 353 m:y“r:;tb{:aare' rlased - ’F' 'SH
* to manufacture anything shown hereon withcut permission from THE TECHNICAL MATER( 0 '
to the user. This drawing is loaned for mutual assistance and is subject to recali at any time. Py




o
S T
) — h
P - & 0
o™ —
" 0 é‘)
I ©
N o .
< z Q = <
) O ——] o T
O 2 3|
N
~ ® \
! 3 3 2
© ® J
- -
0 © C
o o
o o
© ©
. ) =
3 ¢
L 0
@
z i
; = 8
<
3 A o <
! e o )
2 = x
z <
a
- N z '
1) 3 |
S S &£ ..
2 ) 2 2 0 -
@ 1
o (' d .
-t S S
o ~
o > B8 2
. %uj 0 u -
X =& 2 = .
5 = )
© 038 7 z
< O
o 3
- .- Qa
3| S B
o1
Zaq
O
A
o
@
' o
S
Ty 1
BEO. | ITEM PART NC. DESCRIPTION SYMBOL
- -
M. STURMER ' LIST OF MATERIAL
Lo o Fiad, APPROVAL /(' [DATE
UNLESS OTHERWISE SPECIFIED Rt >
DIMENSIONS ARE IN INGHES o, O GILRAR THE TECHNICAL MATERIEL CORP.
AND INCLUDE CHEMICA_LY APPLIED I™ECH DES , > | OATE MAMARONECK, NEW YORK
OR PLATED FINISHES /o PRy, A
ELECT DES 4 DATE .
] TQ§.ERANCES ON : i 913 L -
T IONS T o X - -
o B T DIAGRAM, WIRING (MSG-3I)
—1 XX 0l ANGLES AR T SATE :
AXX & 005 +07-30 W.WILLIAMS | 5.17.67
MATERIAL SIZE |CODE IDENT.NO{DWG NO.
W e D | 82679 CKI380
- ' —— Figure 2-2, Interconnecting Cable
: r - ",“




3-1. GENERAL

The MSG is used in conjuction with an associated receiver, accepting the
receiver 455 kc composite i-f signal, and demultiplexing it to an output of
four discrete audio channels. TFor proper operation, therefore, the associated
receiver must be properly tuned, and the MSG controls be properly set.

3-2. OPERATING INSTRUCTIONS

Haphazard operation or improper setting of the MSG controls will result in
poor reception. For this reason, the operator should first familiarize him-
self with all operating controls and indicators on the MSG.

Table 3-1, used in conjuction with figure 3-1, lists the controls and
indicators, and their associated functions, of the various units comprising
the MSG. Table 3-1, enhanced by the operating procedures listed in the modular
unit technical manuals, will enable an operator to understand the use and

operation of the MSG controls.



Table 3-1. Controls and Functions
SERIEL
DESIGNATION PANEL
UNIT (Figure 3-1) | DESIGNATION FUNCTION
MSA-1 1 CHANNEL Al Lamp lights to indicate that
2 CHANNEL A2 associated channel is being
3 CHANNEL B1 used.
4 CHANNEL B2
(lamps)
5,6,10,11 CHANNEL Al Meters indicate db level of
CHANNEL A2 associated channel audio output
CHANNEL Bl signal as set by LINE LEVEL
CHANNEL B2 control.
(meters)

7 MONITOR LEVEL Controls the amplitude of audio
(control) signal available at MONITOR jack.
8 MONITOR Permits headset monitoring of any
(jack) one of four dudio output channels
as selected by MONITOR SELECT
control.
9 MONITOR SELECT Selects any omne of four chanmnel

(switch) (A1,A2,B1 or B2) audio outputs to
be monitored.
12 AGC DECAY Adjusts the decay time of the
(control) channel age signai.
13 SQUELCH ADJUST Selects input signal level required
(control) enable the Al channel audio amplifier.
Normally adjusted when the channel
is inactive by setting the control
to a point where the CHANNEL Al
indicator lamp goes off.
% 14 LINE Level Adjusts the level of the channel
! (control) audio output level as indicated by
| CHANNEL Al panel meter.
15 AGC DECAY Same as item 12, channel A2,
(control)
16 SQUELCH ADJUST Same as item 13, channel A2.
(control)
17 LINE LEVEL Same as item 14, channel A2.

(control)




Table 3-1. Controls and Functions (Con't)
SERIEL
DESIGNATION PANEL
UNIT (Figure 3-1) | DESIGNATION FUNCTION
MSA-1 18 STANDBY-ON ON position applies operating
(Con't) (power switch) power from external power supply
to MSA. STANDBY position removes
operating power from MSA.
19 AGC DECAY Same as item 12, channel Bl.
(control)
20 SQUELCH ADJUST Same as item 13, channel Bl.
(control)
21 .LINE LEVEL Same as item 14, channel Bl. !
(control) :
22 AGC DECAY Same as item 12, channel B2.
(control) ' |
23 SQUELCH ADJUST Same as item 13, channel B2
(control) ?
|
!
24 LINE LEVEL Same as item 14, channel B2.
AFC-2A 25 DRIFT Indicates total drift of receiver
(meter) i-f carrier. Center scale reading
is zero drift. The dial is color f
coded as follows: !
COLOR DRIFT (Approx) |
GREEN: 500 cps %
YELLOW: 500 cps-1 kc
RED: 1 ke +
26 ALARM Light indicates carrier drift has i
(lamp) exceeded approx. * 750 cps off center.
|
27 SENSITIVITY Controls gain of carrier amplifier i
(control) stage; may be backed-off to eleminate
noise.
28 RESET RE-centers AFC oscillators when
(switch) operator is required to tune to an-
other station or re-synchronize due ;
to a drifted signal.
29 TUNING-KCS Tunes AFC unit's converter injection
(control) oscillator to enable operator to
synchronize to the receiver signal.
30 Normally operated in OSC position;

CARRIER SELECTOR
(switch)

product detector oscillator supplies




Table 3-1. Controls and Functions (Con't)

UNIT

SERIEL
DESIGNATION
(Figure 3-1)

PANEL
DESIGNATION

FUNCTION

AFC-2A
(Con't)

30
(Con't)

a corrected 250 kc injection frequency
to the receiver product detector.
In OSC position, unit responds to
correct for carrier drift at the
speed rated (10 cps/second max.); the
250 kc injection frequency will be
in phase with carrier input within
1 cyele {or 360°). o

In cases where phase is of primary
importance howerer, it may be elected
to set switch at RCC position (re- |
constructed carrier). This effectively
strips the 250 kc carrier of its
sidebands, amplifies it, and feeds
it back into the receiver product
detector as the injection frequency.

I
|

31

FADE
(lamp)

Light indicates deep fade of received
carrier. ' ‘ '

32

LEVEL
(meter)

Indicates level of carrier. ’

MCG-21

33

Selector switch
(3-position)

When set at INT, connects internally
generated 250 kc and 705 kc signals
to their respective output jacks.

When set at AFC, connects drift-
compensated 250 kc and 705 ke from
associated AFC unit to their respec-
tive output jacks, routes B+ voltage
to associated AFC unit,.

When set at SYN, connects stabil-
ized 250 kc and 705 kc signals from
assoclated synthesizer to their
respective output jacks,

S SR

34

OVENS, HR6001
(lamp)

Indicates periods of oven neating

for the 100.00 kc crystal. Goes on
when the oven temperature drops below
75°C; goes off when oven temperature

|
rises above 75°C, i

35

OVENS, HR6002

Same as item 34, except lamp indi-
705 ke crystal.

36

OVENS, HR6003
(lamp)

Same as item 34, except lamp indi-
cates oven temperature of the 250 ke |




Table 3-1. Controls and Functions (Con't)
SERIEL
DESIGNATION PANEL
UNIT (Figure 3-1) | DESIGNATION FUNCTION
MCG-21 36 crystal.,
(Con't) (Con't)
MPS-1 37 POWER Lights when power is applied to
(lamp) unit.
HFP-1A 38 STANDBY Indicates HFP is in STANDBY condi-
{lamp) tion; HFP is sending power to
oscillator ovens and unit frequency
standards.
39 TIME DELAY Indicates HFP is going through time
(lamp) delay stage between standby and
operate conditions.
40 OPERATE Indicates HFP is in OPERATE condi-
(lamp) tion; sending power to all system
connected units. :
i MAIN POWER STANDBY position sends power to

(switch on
rear panel)

oscillator ovens and unit frequency
standards.

OFF position disconnects main
line voltage input to HFP.
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SECTION 4
PRINCIPLES OF OPERATION

4-1, INTRODUCTION

The MSG accepts a 455 kc composite i-f signal from an associated receiver
and produces, at its' output, four demultiplexed audio output channels. The
following paragraph will discuss the principles of operation of the MSG modular
units at a block diagram level, in reference to figure 4-1. For detailed
circuit analysis, refer to the applicable modular unit technical manuals.

4-2. BLOCK DIAGRAM ANALYSIS

A 455 kc composite i-f input signal, applied at J8501 of filter assembly A4298-2

is routed to the MSA converter stage via J6502., The converter stage beats the
455 kc i-f with a 705 ke i-f translating signal derived from‘éhe MCG via J6501,
to produce a different frequency centered at 250 kc.

The 250 kc composite i-f signal is applied to the inputs of four préamplifiers
(A2, Al, Bl and B2) in parallel. The output circuits of the preampliers are
tuned so each amplifier passes one of the channel sidebands. These sidebands
ough individual i-f modules to corresponding audio modules.

The MSA audio modules are injected with demultiplexing carrier injection
frequencies from the MCG; 250 kc for the Al and Bl channel audio modules,

256.25 kc for the A2 channel audio module and 243.75 ke for the B2 channel audio
module and 243.75 ke for the B2 channel audio module.

A narrow band i-f signal from the associated channel i-f module is routed to
the product detector in the audio module. The product detector also receives the
proper carrier injection signal of the proper frequency from the MCG. The
output of the product detector is the difference of the channel i-f signal and the

carrier injection signal. The product detector output is then made available at

TB6501.

A 250 kc sample from the Msa is applied to the AFC via J5000. This 250 ke

’



sample is used by the AFC as a comparison with the AFC unit's 250 kc standard.

Any change or drift in the 250 kc sample, derived from thé MSA,.Qill produce a disj
torted 6utput aﬁé isiébrrected by the AFC circuitry. The 250 ke AFC output |
is routed, via J8008 and J8009 of filter assembly A4288-1, to the 250 ke AFC

input of the MCG via J6001. This AFC function is available when the MCG selector

switch is set at AFC.



5-1. PREVENTIVE MATINTENANCE.

In order to prevent equipment failure due to dust, dirt or
other destructive elements, it is suggested that a schedule of
preventive maintenance be set up and adhered to.

At periodic intervals, the equipuent should b

(9]

its mounting for cleaning and inspection. The wiring and all
components should be inspected for dirt, dust, corrosion, grease
or other harmful conditions. Remove dust with a soft brush

or vacuum cleaner. Remove dirt or grease with any suitable
cleaning solvent. Use of carbon tetrachloride should be avoided
due to its highly toxic effects. Trichlorethylene or methyl
chloroform may be used, providing the necessary precautions

are observed.

=

WARNING

v
S

When using toxic solvents, make certain
that adequate ventilation exists. Avoid
prolonged or repeated breathing of the
vapor. Avoid prolonged or repeated con-
tact with skin. Flammable solvents shall
not be used on energized equipment or
near any equipment from which a spark
may be received. Smoking, "hot work",
etc, is prohibited in the immediate area.

et |
cALTICH

- > o s

When using trichlorethylene,
avoid contact with painted
surfaces, due to its paint
removing effects.



5-2. TROUBLESHOOTING —

When a piece of equipment has been operating satisfactorily and suddenly

fails, the cause of failure may be due to symptoms of past failures or due

to component aging.
The first step in troubleshooting is to ascertain that proper equipment

voltages are present, interconnecting cables are secure, and that all
At

fuses are in functional condition. Refer to table 5-1, used in conjunction

with figure 5-1, for system fuse locations and functions.

NOTE

Never replace a fuse with one of a high

- rating unless brief.continued operation is
more important than probable equipment
damage. If a fuse burns out immediately
after replacement, do not replace it a sec-
ond time until the cause has been located
and corrected.

Visual troubleshooting of the modular unit chassis components and tube
conditions may also help localize the fault. Refer to the individual modu-
lar unit technical manuals for associated unit troubleshooting procedures.

The following troubleshooting aids are provided:

a. Interconnéction diagram (Figure 2-2).

b. System block diagram (Figure 4-1),

c. System fuseing (Table 5-1 and Figure 5-1).



TABLE 5-1.

FUSE FUNCTIONS —

rJITEM NO. PANEL FUNCTION
(Figure 5-1) DESIGNATION
POWER SUPPLY, MPS
1 «25A Input transformer secondary.
POWER SUPPLY, HFP
T e—
2 B-LINE .125A , Section "B"B-output to J8010.
3 B-T.INE .125A4  — Scction "B"B-outpui ito J8UOS.
4 B+LINE .250A - Section "B"B+ output to J8005 and J8008.
5 B-LINE .125A Section "B"B-output to J8006.
6 B+LINE .375A Section "A"B+ output to J8007.
7 B+LINE .375A Section "A:B+ output to J8005.
8 FIL LINE 4A o= 6.8 vac output to J8006.
9-  FIL LINE 5A 6.8 vac output to J8009.
10 FIL LINE 15A 6.8 vac output to J8007.
11 FIL LINE 6.8 vac output to J8010.
12 FIL LINE 10A 6.8 vac output to J8008.
13 FIL LINE 10A 6.8 vac output to J800S5.
14 F8003 4A/115V Line voltage supply to J8009 and J8010;
2A/230V 6.3 vac supply to J8005; time delay and
circuit in HFP,
15 F8007 .750A Input to section"A"B+ regulator in HFP.
16 F8008 .750A Input to section "B"B+ regulator in HFP.
17 F8001 15A/115V Main line voltage input and line voltage
8A/230V output to J8002.
18 F8004 4A/115V Line voltage supply to J8009 and J8010;
ZA/230V 6.3 vac supply to J8005; time delay and
filament circuits in HFP.
19 F8005 2A/115V Line voltage supply to J8004.
20 F8006 1.10A Input to bias supply in HFP.
21 F8002 15A/115V Main line voltage input and line voltage
8A/230V output to J8002.
{ n
L‘CAUTIG

Do not renlace a fuse with onc of

a higher rating.

If a fuse burns

out immediately after replacement,
do not replace it a second time
until the trouble has been located

.and corrected.
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Figure 5-1. FUSE LOCATIONS

5-3. REPAIR AND REPLACEMENT

Maintenance of the MSG will consist mainly of component replacement. It

" should be noted that when replacing components having many wires connected, 'such

as switches, relays, etc., the wires should be tagged and marked for accurate
identification when replacing.

When replacing components, the technician should observe for exact or
equivalent replacements by referring to the parts list of the appropriate
modular unit technical manual.

Polarity and positioning of certain components should be observed before

~o - KR | U NPT BT DU . I - N - J U UV IR IR R I S B =
Thie .LUllUW.LMg CNnecCKs are derived iLloin LdacLiluly teStL pludcedules, iivdiiicd 10UL

field service use. Refer to table 5-2 for test equipment required.



a.

PRELIMINARY

(1)
(2)
(3)

(4)
(5)
(6)

)

(8)

Check system for obvious mechanical or electrical defects.
Connect main power cable to 115 volts a-c, single phase source.

Check that ovens in MCG are warming and cycling. Observe HR6001,
HR6002 and HR6003; the MPS should be on.

Set HFP at STANDBY condition.
Set MSA switch at OPERATE.
The HFP should go into TIME DELAY condition.

After a time lapse, not to exceed 90 seconds, the HFP should
switch into the OPERATE condition.

Connect 600-ohm resistors across output terminals of audio output
filter A4298-2.

PROCEDURE

(1)
(2)
(3)
(4)
(5)
(6)

(7

(8)
(9)

(10)

(1)

(12)

(13)

Set AGC DECAY and SQUELCH to full counter-clockwise setting on MSA.
Set MCG switch at INTERNAL.

Connect signal genmerator to input jack (IF, J8501) on A4298-2.

Set signal generator to 455 kc, with 3 mv output.

Set LINE LEVEL control about 1/4-turn clockwise.

Vary signal generator output slowly until an indication on channel
B2 VU meter on MSA is observed. Adjust B2 LINE LEVEL for O VU
reading.

Check audio output B2 terminals (TB8501 on A4298-2) for signal.
With meter, measure each side of 600-ohm resistor to ground; it

TAND

sould read approximately .33 VAC.
Repeat steps 6 and 7 for each channel (Al, A2 and B1).

Set MCG switch at AFC; the AFC unit should switch to OPERATE con-
dition, indicated by the FADE and LEVEL alarm indicators lighting.

Set AFC tuning to -3 KC. Slowly swe
ls s 1

CA -~ “a

p AFC tuning to +3 KC. As
actuate in the following

e 2 A WA
tnis 18 aone€, the MSA channels

sequence: A2, Al, Bl and B2,
Set MCG switch at INTERNAL.
Connect frequency counter to J6003 on MCG.

On MCG, adjust C6002 for 250 ke, + .2 cps.



(14) Connect frequency counter to J6012 on MCG.

(15) On MCG, adjust C6010 for 705 kc, + .2 cps.

(16) Connect frequency counter to pin 1 of V6003,

(17) Adjust 26001 (rear of unit) for 100.00 kc, + .01l cps.

Table 5~2. Test Equipment Required

DESCRIPTION

MANUFACTURER

Signal Generator
AC VTVM
Frequency Counter

Four 600-ohm, 1/2 watt
resistors.

Coaxial cable, 6-feet long,
femal BNC connectors on
each end. —_—

Measurements, Model 82 or equivalent,
Balléﬁtine, Model 314 or equivalent,
Hewlett-Packard, Model 524C or equivalent.

Any manufacturer meeting the necessary
requirements., '

Any manufacturer meeting the necessary
requirements. T




6-1. INTRODUCTION

The parts list presented in this section is a cross-reference list of parts
identified by a reference designation and TMC part number. In most cases, parts
appearing on schematic diagrams are assigned reference designations in accord-
ance with MIL-STD-16, Wherever practicable, the reference designation is marked
on the equipment, close to the part it identifies.” In most cases, mechanical and

Armmmad Am Fham
L COCHMe.

electro-mechanical parts have THMC part numbers stamped on
To expedite delivery when ordering any part, specify the following:
a. Reference symbol.
b. Description as indicated in parts list.
c. TMC part number.

d. Model and serial numbers of the equipment containing the
part being replaced; this can be obtained from the equip-
ment nameplate.

For repiacement parts not covered by warranty (refer to warranty sheet in
front of manual), address all purchase orders to:

The Technical Materiel Corporation
Attention: Sales Department

700 Fenimore Road

Mamaroneck, New York

6-1



PARTS LIST
_ for

INDEPENDENT AGC RECEIVING SYSTEM, MSG-3I

2

REF ™C
SYMBOL DESCRIPTION PART NUMBER !
J8508 CONNECTOR, RECEPTACLE, ELECTRICAL: 1 female contact; UG625%/U
maximum peak operating voltage 500 volts; beryllium :
copper; BNC series. ;
J8509 Same as J8508.
P5000 CONNECTOR, PLUG, ELECTRICAL: 1 male conmtact, PL244-1 E
voliage rating 50C V peak; polarized; series BNC. !
Part of W8502. |
§
P5001 CONNECTOR, PLUG, ELECTRICAL: 14 round number 16 PL212-1
male contacts; straight type. Part of W8501.
P5002 Same as P5000. Part of W8502. T
P5003 Same as P5000. Part of W8502.
P6001 Same as P5000. Part of W8502.
P6002 NOT USED.
P6003 Same as P5000. Part of W8502.
P6004 NOT USED. ‘ |
T |
P6005 Same as P50600. Part of W8502.
I
P6006 NOT USED. ;
; I
P6007 Same as P5000. Part of W8502. '
P6008 NOT USED. |
P6009 Same as P5000. Part of WE502. |
i
P6010 NOT USED. |
P6011 Same as P5000. Part of W8502.
P6012 NOT USED. %
P6013 NOT USED.
P6014 Same as P5000. Part of W8502. :
P6015 CONNECTOR, PLUG, ELECTRICAL: 14 round number 16 {PL212-2
female contactsl stralight type. Part of W8504.

6-2



PARTS LIST
for

INDPENDENT AGC RECEIVING SYSTEM, MODEL MSG-3I

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
P6016 NOT USED.
thru
P6079
P6080 Same as P5001. Part of W8505.
P6081 CONNECTOR, PLUG, ELECTRICAL: 2 female contacts, PL176
rated tor LU amps at 250 V; polarized; twist lock; |
midget size; brown bakelite. Part of W8506. i
Po50L Same as P5000. Part cf W3502.
P6502 CONNECTOR, RECEPTACLE, ELECTRICAL: 1 round female JJ172
contact; straight type; series BNC to BNC.
P6503 NOT USED.
thru
P6506
P6507 Same as P5000. Part of W8502.
P6508 NOT USED.
thru
P6514
P6515-1 CONNECTOR, PLUG, ELECTRICAL: 24 round number 20 PL212-4
female contacts; straight type. Part of W8503.
P6516 NOT USED. ;
thru
P6536
i
P6537 Same as P5000. Part of W8502 ;
i
P6538 NOT USED.
l
P6539 Same as P5000. Part of W8502. :
i
P6540 NOT USED. |
PA54L Same as P5000. Part of WR502,
P6542 NOT USED.
76543 Same as F5C000. Tari ui wWo5G2.
P8001 Same as P6081, Part of W8514., (Supplied as loose

item)




PARTS LIST
for

INDEPENDENT AGC RECELVING SYSTEM, MODEL MSG-31

REF T™™C
SYMBOL DESCRIPTION PART NUMBER

P8002 CONNECTOR, PLUG, ELECTRICAL: AC; 3 prong; PL218
polarized; with removeable ground connection., Part
of W8506.

P8003-1 Same as P6515-1. Part of W8503.

P8004 NOT USED.

P8005-1 Same as P6515-1. Part of W8503.

P8006 NOT USED.

P8007 NOT USED.

P8008 Same as P6015. Part of W8504.

P8009 Same as P5001. Part of W850l.

P8010 Same as P6080. Part of W8505.

P8502 Same as P6515-1, Part of W8507.

P8503 NOT USED.

thru

P8507.

P8508 Same as P5000. Part of W8502Z.

P8509 Same as P5000. Part of W850Z.

R8501 RESISTOR, FIXED, COMPOSITION: 100 ohms, +5%; RC20GF101J
1/2 watt.

R8502 RESISTOR, FIXED, COMPOSITION: 39 ohms, +5%; 1/2 RC20GF390J
watt.

TB6501 TERMINAL STRIP, BARRLER: sixteen 6-32 thd. x 1/4" Tr100-10

' long binder head machine screws; black bakelite

body. Part of W8507.

w8501 CABLE ASSEMBLY, SPECIAL PURPOSE: consists of 2 CAl044-11
connectors, P5001 and P8009.

w8502 WIRING HARNESS, BRANCHED: consists of 18 conmnectors,| CAl343

P5000, P5002, P5003, P6001l, P6003, P6005, P6007,
P6009, P601l, P6014, P6501, P6507, P6537, P6539,
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PARTS LIST
for

INDEPENDENT AGC RECEIVING SYSTEM, MODEL MSG-31

REF T™C
SYMBOL DESCRIPTION PART NUMBER
w8503 WIRING HARNESS, BRANCHED: consists of 3 connectors, | CA1104-1
P6515-1. P8G03-1 and P80OOS-1.
w8504 WIRING HARNESS, BRANCHED: consists of 2 conmectors, | CAL033-9
P6015 and P800S8.
WR505 WIRINGV HARNESS, BRANCHED: consists of 2 connectors, CAL345 !
P6080 and P8010. i
i
w8506 CABLE ASSEMBLY, ELECTRICAL: power; consists of 2 CA555-4 |
connectors, P6081l and P800Z. !
w8507 CABLE ASSEMBLY, SPECIAL PURPOSE: consists of 1 CAl149-1
Terminal Strip, Barrier, TB6501 and 1 connector
P8502.
w8508 CABLE ASSEMBLY, ELECTRICAL: RF; comnsists of 1 CA480-15-10F
connector, P6502.
W8509 LEAD, ELECTRICAL: grounding wire. CA412-36-34.0C |
w8510 LEAD, ELECTRICAL: grounding wire. CA412-36-64.00 |
w8511 LEAD, ELECTRICAL: grounding wire. CA412-36-47.00 |
W8512 LEAD, ELECTRICAL: grounding wire. CA412:36-35.005
w8513 Same as W8512. |
w8514 CABLE ASSEMBLY, ELECTRICAL: power; consists of 1 CA696-1 §
connector P8001. (Supplied as loose item) §
LOOSE ITEM LIST
TERMINAL BOARD, FANNING: 16 terminals, angle type, ' TM105-16AR
right end feed. T i ,
SCREW DRIVER, FLAT: 8" long. TP116-1
i
SOCKET WRENCH: 3/16" TPL117-1
x
|
ALIGNMENT TOOL TP119-1 f
CONNECTOR, PLUG, ELECTRICAL: 31/32" long x 9/16" UG88* /U

diameter; bayonet type, series BNC. Quantity Six.
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