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Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
*® « . . i

cept electron tubes, fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any addmons or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC’s satisfaction. ’

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes furnished by TMC, but manufactured by others, bear only the w rranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer

of such tubes. )

TMC’s obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC’s option any defective part or equipment which fzils within the warranty period shall be
returned to TMC's factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable

to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
does TMC ascume anv liabilic for

Ruverc cole richt and remedy. Tn np event einl An o
sosat et TOOACUY. an RO VAT assume un) Au.u./“u) 24 \.uu.)\.\iu\,usqu M“AAJ‘AH\-J’ [o}e

uyers : vent
for loss, danmge or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them cither separately or in combination with other equipment or materials or from any

other cause. *Electron tubes also include semi-conductor devices.



PROCED(,,fRE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

1. Model Number of Equipment.

1o

Serial Number of Equipment.
3. TMC Part Number.

Nature of defect or cause of failure.

—

5. The contract or purchase order under which equipment was delivered.

PROCEDL’I?E FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:
I. Quantity Required.
2. TMC Part Number.
3. Equipment in which used by TMC or Military Model Number.
4. Brief Description of the Item.

5. The Crystal Freguency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC's Warranty specifically excludés damage incurred in shipment to or from the
factory. In the ¢vent equipment is reccived in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC. :

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION
Engincering Services Department

700 Fenimore Road

Mamaroneck, New York
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CHANGE NO. 4 MSR-9

-

* INSTRUCTION BOOK CHANGE NOTICE

i
H

Date April 17, 1969

Mode Selector Receiving Model

Manual affected: - 4005
- o ~ MSR-9 (CV-1758/URR)
Issue Date: 15 February 1964
1. On page 7-3, PARTS LISTZ changé the capacitance of C45, TMC Part Number
CV11C300, from 4.0 to 30.0 uuf, to 0.8 to 18 uuf.
2. Page 7-8, PARTS LIST, change’R51 and add R73, as follows:
- ;
REF ; ' TMC
SYM DESCRIPIION FUNCTION PART NO.
R51 RESISTOR, fixed, composi- Grid Leak RC20GF154J
tion: 150,000 ohms, +5%;
2 watt.
R73 RESISTOR, fixed, compogi- Grid Leak RC20GF223J

tion:
2 watt.

22,000, ohms +5%;

SHOULD ADDITIONAL COPIES OF TKIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:

THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Momaroneck, New York

Attn.: Director of Eng. Services.



i

"'Ci!'lANG‘F N°- RLB;&__LShe.e_t 1 of 4)

3 tL-’

INSTRUCTiON BOOK CHANGE NOTlCE

'qus”' AuguSt'iO; 1964

. fﬁode?ééiéctor Reééi&ing; Médel MSR—Q'TVNQ'¥4005'" s

The follow1ng procedure descrlbes the method to be T_Hw:;,
‘used in setting up for proper AGC actionvfor both the'
MSR-9 and 1ts assocxated recelver.»am : . o

The MSR- 9 requ1res a minimum input
~of 1 mv of r-f signal for develop-«

ment of an AVC voltage. Therefore,

the receiver in use must provide an

output of at least 1 mv r-f signal

to the MSR-9 for proper AVC operation.

1. Connect an r-f signal generator to the receiver
’ input. Set signal generator output level to the
minimum specified level of the receiver, at any

- tunable frequency. See setup shown in figure 1.

' ) ¥
StauaL ouTPuUT
sENERATOR [ RELEINER P
50 N %%
L]
Figure 1 : .
e —————————— : .

2. Connect a 50 ohm load resistor to the feceiver IF
OUTPUT connector. \

3. Tune receiver to signal generator frequency, with
the receiver AGC disabled.

/
/
SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:

THE TECHNICAL MATERIEL CORP.,, 700 Fenimore Rood, Mamoroneck, New York

Attn.: Director of Eng. Services.



CHANGE NO. 3 MSR-9 (Sheet 2 of 4)

INSTRUCTION BOOK CHANGE NOTICE

Date August 10, 1964

Manual offected: Mode Selector Receiving, Model MSR-9 IN__ -4005

4. Measure receiver i-f output level « ross the 50 ohm
load. Receiver i-f output level must measure 1 mv
minimum for proper operation with MSR-9,

5. Connect r-f signal generator to IF INPUT connector
J1 of MSR-9. Set signal generator fer an output of
1 kc above or below the 455 kc IF (454 or 456 kc)
to produce an audio tone; output level same as
measured at output of receiver (1 mv or more). Set
SIDEBAND selector switch to proper LSB or USB
position., See set-up shown in figure 2,

o wsa-s

IN SIGNAL
L2 34 5 6T8 %
11[oo b o 0000606 0] Qu GENERATOR

1r

coon E
[ AN I MY MIN,

Figure 2
6. Set MSR-9 controls as follows:

AVC FAST/SLOW. . . . . FAST '

AVC ON/OFF . . . . . . OFF

AvC ADJ . . . . . . . .Fully counterclockwise
AUDIO GAIN . . . . . . Fully clockwise

OUTPUT LEVEL . . . . . HIGH

SIDEBAND . . . . . . . LSB/USB

BFO ON/JOFF , . . . . . ON

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:
THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Mamaroneck, New York

Attn.: Director of Eng. Services.



CHANGE NO. 3 MSR-9 (Sheet 3 of 4)

INSTRUCTION BOOK CHANGE NOTICE

Date August 10, 1964

Manual offected: Mode Selector Receiving, Model MSR-9 IN  -4005
7. Connect a 600 ohm load resistor across terminals 5
and 6 of El.
8. Connect an r-f voltmeter across the 600 ohm load.

9. Adjust INPUT ADJ potenfiometer for an output reading
of 36 volts (2 watts) and lock,

10. Set AVC ON/OFF switch ON,

11. Adjusf AVC ADJ control until output voltage just
starts to decrease (approx. 35 volts).

12, Disconnect test equipment and connect MSR-9 to
receiver for operation.

The following procedure is to be used only when a
signal generator and VIVM are not available. Therefore,
when using this procedure, minor readjustments may be
necessary, !

1. Connect receiver to MSR-9 as shown in figure 3.

—_—
CONNECT TO DESIRED
OLTPUTY IMPEDANCE

pd
N

MSR-9
RECEIWWVE R ¥
. AVC 1F
. 12 3 456789 w0 pto2 IN
ouvt Q Og |ooccooggoooelEl i
~ D
4
1 Mv MIN,
Figure 3

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT.

THE TECHNICAL MATERIEL CORP., 760 Fenimore Road, Mamaroneck, New York

Attn.: Director of Eng. Services.



CHANGE NO. 3 MSR-9 (Sheet 4 of 4)

INSTRUCTION BOOK CHANGE NOTICE

Date August 10, 1964

Manual offected: Mode Selector Receiving, Model MSR-9 |y -4005

2.

SetjMSR-Q controls as follows:

AVC ON/OFF . . . . . . . OFF

AVC FAST/SLOW ., . . . . FAST

AVC ADJ . . ¢« « « « « o Fully counterclockwise
AUDIO GAIN ., . . . . . . Fully clockwise

"INPUT ADJ . . . . . . o Fully clockwise
BFO ON/JOFF . . . . . . . ON
- OUTPUT LEVEL . . . . . . LOVW

Tune receiver to a very weak signal. (Allow for
receiver agc action, if necessary, before proceeding
with next step).

Adjust INPUT ADJ potentiometer Rl for a low audio
output level (until signal is just audible).

Set AVC ON/OFF switch ON,

Rotate AVC ADJ potentjometer slowly clockwise until
audio signal just starts to decrease,

Tune receiver to a strong signal. If audio output
is distorted, increase IF INPUT potentiometer slightly
until intelligence-is clear.

1f output audio signal is too loud, decrease audio
level with AUDIO GAIN control.

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:
THE TECHNICAL MATERIEL CORP., 700 Fenimore Rood, Momaroneck, New York

Attn.: Director of Eng. Services.



CHANGE NO. 2 MSR-9

o
Commorcs®

INSTRUCTION BOOK CHANGE NOTICE

Date. dJune 25, 1964

Manual offected: Mode Selector Receiving, Model MSR-9 IN -4005

Incorporate the following change to Parts List, Section 7,

and schematic diagrams, Figures 4-5, 4-9 and 8-1,

Change resistor R53 to read R55.

Change resistor R55 to read R53.

Above modifications made in accordance with Engineering

Modification Notice: 11541.

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE Bf REQUIRED, PLEASE CONTACT

THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Mamaroneck, New York

Attn.: Director of Eng. Services.



CHANGE NO. 1 MSR-9

INSTRUCTION BOOK CHANGE NOTICE

Date April 16, 1964

Manual offected:  Mode Selector Receiving, Model MSR-9 N -4005

The following to be incorporated on page 1-2, Technical
Specifications.

Alongside AVC CHARACTERISTICS, place an asterisk (*).

At the bottom of the page, alongside an asterisk, include
this note:

* The AVC voltage generated within the MSR-9 is used by
the associated receiver. Therefore, these characteristics
refer to the operation of the receiver/adapter when the assobiated

receiver has an AGC curve comparable to TMC Model FFR-3.

Page 5-2, paragraph 5-3, d. (3)

Change to read: pin 2 of V3 . . . . 0.3+0.06 volt

NOTE

All voltage and frequency measurement values shown in Section 5
are typical values and may vary slightly due to component aging

and differences in tube characteristics.

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACT:
THE TECHNICAL MATERIEL CORP., 700 Fenimore Rood, Mamoroneck, New York

Attn.: Director of Eng. Services.
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Figure 1-1.

Mode Selector Receiving, Model MSR-9
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SECTION 1
GENERAL DESCRIPTION

1-1. FUNCTIONAL DESCRIPTION.

The TMC Model MSR-9 Mode Selector Receiving
(figure 1-1) will in a number of ways, improve and
simplify operation of a receiver for various modes
of operation. Designed especially for the detection
of single sideband signals, the MSR will also pro-
vide improved reception of CW, MCW, AM, FSK
and sideband signals with any degree of carrier
insertion. This is accomplished by the combination
of a specially designed filter circuit and a frequency
bandspread oscillator which provides sharp discrim-
ination between a desired signal and undesired ad-
jacent interference.

Two MSR units, both operating from the I. F. out-
put of the same receiver, will provide complete re-
ception of independent (separate information) side-
band.

A front panel bandspread control tunes over the
1. F. bandpass. This effective vernier easily tunes
SSB or exalted carrier AM signals within cycles of
correct tone. Either sideband is selectable, with
the bandpass tuning feature or by inverting the os-
cillator separation. CW, MCW and FSK signals are
easily tunable with the bandspread feature.

For extreme stability, the firstoscillator is switch-
ed to crystal control for both upper and lower side-
band positions.

The local or remote tuned VFO feature of the
MSR permits operation with any receiver having an
1. F. nominally centered at 455 kc. However, when
the oscillator is switched to crystal control and the
proper crystals installed, most any receiver 1. F.
may be accommodated. The required I. F. connec-
tions between the receiver and MSR are further ex-
plained in Section 2.

1-2. PHYSICAL DESCRIPTION.

The MSR is equipped with a 19 inch wide rack
pane! designed to be mounted in any standard width
equipment rack. The front panel measures 19 inches
wide x 5-1/4 inches high x 3/16 inch thick and is
finished in TMC gray enamel. The chassis extends
13-1/2 inches behind the panel and is self supporting.

All operating controls and indicating devices are
readily accessible on the front panel and are similar
in: function and effect to those found on any re-
ceiver. Input and output connections are made on
the rear panel terminal board. Table 1-1 lists the
tube complement of the MSR.

TABLE 1-1, VACUUM TUBE COMPLEMENT

REFERENCE :

DESIGNATION TUBE TYPE FUNCTION
Vi __ 6BE6 Mixer
v2 6AGS 1st Oscillator
V3a 1/2-12AX7 ist I. F. Amplifier
V3b 1/2-12AX7 2nd 1. F. Amplifier
V4a 1/2-12AU07 3rd I. F. Amplifier
Vb 1/2-12AU07 ! AVC Amplifier
V5 1/2-12AT17 Audio Amplifier
vé 6J6 Reactance Modulator
Vi 6BE6 Product Detector
V8 6AQ5 Output
V9 12AT7 2nd Oscillator
V1o 5Y3 Power Rectifier
Vit 0A2 Voltage Regulator

002644005
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1-3. TECHNICAL SPECIFICATIONS. :

INPUT FREQUENCY:
MODES OF RECEPTION:
INPUT VOLTAGE:
INPUT IMPEDANCE:
TUNING BANDSPREAD:

AUDIO FILTER CHARACTERISTICS:

AVC CHARACTERISTICS:

AVC SPEEDS:
AUDIO DISTORTION:

AUDIO OUTPUT:

OUTPUT IMPEDANCE:

HUM LEVEL:
PRIMARY POWER REQUIREMENTS:

PHYSICAL DIMENSIONS:

WEIGHT:

TEMPERATURE AND HUMIDITY:

COMPONENTS AND CONSTRUCTION:

455 kc

SSB upper or lower, AM, CW, FSK, FAX

1 to 100 mv RMS

50 ohms

+3 ke

-3 db point at 5 ke 500 cps, maximum at-
tenuation equal to or more than -50 db at 17
ke, maximum passband ripple 0.5 db between

300 and 3500 cps.

With 40 db change in input, output remains
constant within +4. 5 db.

Slow/Fast

Less than 5%

High-2 watts-600 ohms-8 ohms

Low-1 mw-600 ohms, 150 mv-

600 ohms and 8 ohms.

Loudspeaker - 8 ohms

Line - 600 ohms

Headset - High or low impedance headset
may be used.

At least 50 db down from full audio output.

133/230 volts, 50/60 cps, single phase, 65 watts.

5-1/4 inches high x 19 inches wide x 13-1/2
inches deep.

24 lbs. net.
0 to 50°C, up to 90° humidity.

All equipment manufactured in accordance with
JAN/MIL specifications wherever practicable.

002644005



SECTION 2
INSTALLATION

2-1. INITIAL INSPECTION.

Each MSR has been thoroughly checked and tested
at the factory before shipment. Upon arrival at the
operating site, inspect the packing case and its con-
tents immediately for possible damage. Unpack the
equipment carefully. 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 Corpo-
ration will assist in describing methods of repair
and the furnishing of replacement parts.

The equipment is shipped with all tubes and other
plug-in components installed. Check that all such
components are properly seated in their sockets.

2-2. MECHANICAL INSTALLATION.

The MSR is equipped with a 19 inch wide rack
panel, designed to be mounted in any standard width
equipment rack. For mountingand outline dimensions,
refer to paragraph 1-3.

2-3. ELECTRICAL INSTALLATION.

The MSR is designed to operate from any suitable
power source providing 115 or 230 volts a-c, 50/60
cps, single phase power. The MSR is factory wired
for 115 volts a-c operation and may be converted
for 230 volts a-c operation by making the necessary
changes shown in figure 2-1. After converting to
230 volt operation replace the 3 ampere fuse F1 with
a 1.5 ampere fuse.

The necessary electrical interconnections are made
at the rear of the MSR chassis. A low loss coaxial
cable is required to connect the I. F. output of the
receiver into the MSR I. F. INPUT jack J1. I no
I. F. output jack is available on the receiver, the
proper connection may be made at the plate of the
last I. F. amplifier of the receiver through a 47
mmifd capacitor.

The audio output connections are made on the
rear apron at terminal board E1 or the chassis con-
nector J4, for which a mating cable connector is
supplied. Since three levels of output are available,
the connections to P4 (mating connector to J4) and

terminal board E1 must be made as shown in figure
2-3.

002644005

Single loudspeaker monitoring for both the MSR
and receiver is possible by paralleling the loud-
speaker output connections of both units as shown in
figure 2-2. This feature enables the operator to
monitor either the MSR or receiver output simply
by increasing the audio gain of the unit to be mon-
itored and reducing the audio gain of the unit to be
silenced.

When this unit is used in remote operation with
the TMC Model RCR system, the control voltages
for remote operation may be obtained from the TMC
Model RCR, Remote Control Receiver System which
controls the TMC Model FFR Communications Re-
ceiver. The following leads are removed from the
Model FFR and connected to the Model MSR. See
figures 2-4 and 2-5 for proper cabling.

a. Remove the BFO relay leads from terminals
5 and 6 of E102 on the Model FFR and connect to
terminals 9 and 10 of E1 on the MSR.

b. Remove the BFO control leads from terminals
7 and 8 of E102 on the Model FFR and connect to
terminals 11 and 12 of El on the MSR.

c. Connect a shielded lead from terminal 7 of El
of the RSD to terminal 8 of the MSR.

The audio return from the MSR at the remote
site back to the control site is taken from pins A
and D on P4, the one milliwatt level 600 ohm tele-
phone line. The Output Level switch S8 must be
in the LOW position.

When shipped, the front panel sideband indicators
are positioned with the Lower sideband indicator on
the left and the Upper sideband on the right. This
position is for use with receivers which have a re-
versal of sidebands in the 1. F. due to a conversion
process where the oscillator frequency is about the
R.F. signal. I a succeeding conversion process
has the oscillator below the I.F., no change takes
place in the sideband relationship.

If, however, a second or third conversion oscil-
lator frequency is above the I.F., a reversal of
sideband positioning takes place. It then becomes
necessary to reverse the sideband indicator jewels.
Pull them out and replace so that the Upper side-
band indicator is on the left and the Lower sideband
indicator is on the right.

2-1
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Fi Fi
3 AMP s7 5 1.5 AMP s7
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115 VOLT A-C OPERATION

1
]
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. \T
3 i

230 VOLY A-C OPERATION

Figure 2-1.

Power Supply Changeover Connections

SPEAKER -

2-2

RECEIVER
MSR-9
El IF 13 AVC
1234567890112 IN OoUT ouTG 4 816
[poep oo © oo of " © o 0o]
g ¢
L]
Tigure 2-2. Cable Conneciions for Single Loudspeaker and Recelver
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2 watt, 600 ohms output. Output Level switch
in HIGH position.

El1 Terminals 5.and 6.

or
P4 Pins B and D.

(3]
co Qs
P4

o

n

150 milliwatt, 8 ohm output. Output Level
switch in LOW position. Note position of jumper
which is normally between terminals 1 and 3.

E1 Terminals 4 and 5.

or
P4 Pins C and D.

®» @]|OrR (0O Oa
cO Os

600
2 watt, 8 ohm output.
HIGH position.

E1 Terminals 4 and 5.
or
P4 Pins C and D.

Output Level switch in

El

QL @ OR

1 milliwatt, 600 ohm telephone line only.
Output Level switch in LOW position. Note nor-
mal position of jumper.

El Terminals 2 and 3.
or :
P4 Pins A and D,

@
C

CA-390

4-30 600n 600 n
TELEPHONE LINE TELEPHONE LINE

g

150 milliwatt, 600 ohm output.
switch in LOW position. Note position of
jumper which is normally between terminals 1
and 3.

El1 Terminals 5 and 6.
or
P4 Pins B and D,

Q@ @

600 n

Output Level .

Simultaneous use of telephone line at 1 milli-
watt, 600 ohms, or 8 ohm loudspeaker at 150
milliwatts. Note position of jumper.

El1 600 ohm Terminafs 2 and 3.
8 ohm Terminals 4 and 5.

or
P4 600 ohm Pins A and D.
El 8 ohm Terminals 4 and 5.

LINE

8a TELEPHONE LINE

Figure 2-3. Audio Output Connections
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O-1-
!
2 I Foaw
O |600A O dom
3 [ ge noTE ¥
O | acommon _] SEENOTE
q
O 8 n —
2 HIGH  LOW
O COMMON > 2w 150MW
6
O 600 n -
7
O GROUND
8
O AvVC
9
O GROUND
10
O BFO
tt
O GROUND
12
O BANCSPREAD

Pa

Ja

= €600 n

Low

I MW

® © COMMON

® © 8 a
HIGH LOW
2w 150 MW

& 600.a see NoTE ¥
©

% NOTE: WHEN NO LOAD 1S CONNECTED ACROSS
TERMINAL 4 ANDS OR 6 ANDS OF Ei,
OR PINS C AND D OR B AND D OF P4,
CONNECT JUMPER ACROSS TERMINALS
I AND 3 OF EI. (DOTTED LINE)
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Figure 2-4. Rear Panel Connections, Model MSR-9
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Figure 2-5. Cabling Connections Models MSR/FFR/RSK,/RSA
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SECTION 3
OPERATOR’'S SECTION

3-1. GENERAL.

Operation of the MSR has been designed for a
high degree of simplicity and versatility, requiring
a minimum of operator effort and skill. The neces-
sary operating controls and indicating devices are
all readily accessible on the front panel. All con-
trols requiring only initial settings, the protective
fuse and interconnection points are located on the
rear of the chassis.

3-2. OPERATING INSTRUCTIONS.

Before attempting to operate the unit. the opera-
tor should have a basic knowledge of its function and
capabilities. Therefore, it is advisable that the op-
erator familiarize himself with the contents of this
manual and making use of the various charts and
diagrams provided.

Table 3-1 lists the front panel control designations
and their functions, to be used in conjunction with
figure 3-1.

a. NORMAL TUNING OF RECEIVER TO SIGNAL
FREQUENCY - This method is used when the re-
ceiver bandwidth is sufficient to pass the sideband
with no decrease of sideband amplitude. Employ
the normal oscillator frequency equationsasdescribed
in the associated receiver instruction manual to tune
the receiver to the signal frequency.

If the receiver is 5 ke or lower and the unimpaired
passage of the desired sideband is required, then
the receiver must be tuned off the signal frequency.
This method is described in paragraph b. of this
section. -

(1) Reception of Single Sideband Signals.
(a) Tune receiver to signal frequency.
(b) Set MSR and receiver AVC ON and SLOW,
(c) Set MSR BFO switch ON.
(d) Set MSR SIDEBAND switch to MANUAL.
(e) Upper Sideband Reception.
1. Set MSR SIDEBAND switch for upper

sideband. indicated by illumination of U-upper side-
band indicator lamp.

2. Tune MSR BANDSPREAD control to zero

st Aeitinn fas Smd a1t iee,
cenier poecilicn Ioy INICLIgINLIY .
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3. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 472 kc crystal
in socket Y2. Tune receiver for intelligibility.

(f) Lower Sideband Reception.
1. Set MSR SIDEBAND switch for lower

sideband, indicated by illumination of L-lower side-
band indicator lamp.

2. Tune MSR BANDSPREAD control to zero
center for intelligibility.

3. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 438 kc crystal
in socket Y1. Tune receiver for intelligibility.
(2) Reception of AM Signals.
(a) Tune receiver to signal frequency.
(b) Set MSR and receiver AVC ON and FAST.
(c) Set MSR BFO switch OFF.
(d) Set MSR SIDEBAND switch to MANUAL.
(e) Reception on both sidebands.
1. Set MSR SIDEBAND switch for upper

sideband, indicated by illumination of U-upper side-
band indicator lamp.

g. Tune MSR BANDSPREAD control +2 ke
above zero center.

3. For crystal operation, use a 474 kc
crystal in socket Y2 with SIDEBAND switch on XTAL.

(f) Reception of Upper Sideband.

1. Set MSR SIDEBAND switch to MANUAL,
upper sideband. indicated by illumination of U-upper
sideband indicator lamp.

g. Tune MSR BANDSPREAD control +.4 kc
above zero center.

3. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 472 kc crystal in
socket Y2. Retune receiver .4 kc below the signal
frequency. If receiver is crystal controlled. adjust
the crystal frequency approximately 400 cps with the

crysial adjust conirol.
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TABLE 3-1. OPERATING CONTROLS

SERIAL
DESIGNATION

SERIAL
DESIGNATION

FUNCTION

FRONT PANEL

L, Lower sideband indicator lamp,
DS 1

Indicates selection of
lower sideband.

U, Upper sideband indicator lamp,
DS 2

Indicates selection of
upper sideband.

BANDSPREAD, variable capacitor,
C34

Tunes incoming signals
across the band of the
bandpass filter. Varies
oscillator frequency

+3 ke.

LIMITER ON/OFF, toggle switch,
S6

When in ON position,
noise limiter circuit

is employed to suppress
unwanted noise.

AVC ON/OFF, toggle switch,
S2

When in OFF position,
AVC signal at
terminal board E1

is grounded.

AVC FAST/SLOW, toggle switch,
S1

This switch permits
selection of AVC time
constant. In SLOW
position, a slow time
constant is selected
for SSB, CW and FSK
signals. In FAST po-
sition, a fast time
constant is selected
for AM and MCW
signals.

SIDEBAND MANUAL/XTAL,
4-position selector switch, S4

The bandspread oscil-
lator is variable either
with BANDSPREAD
control or remotely
when in MANUAL
position. When in
XTAL position, the
oscillator is fixed to
the frequency of the
crystal within the unit.
Either upper or lower
sidebands are select-
ed by this control.

BFO ON/OFF, 2-position
rotary selector switch, S5

This switch controls
the second oscillator
which reinserts the
carrier for suppressed
carrier operation or
the tone for CW opera-
tion.
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TABLE 3-1.

OPERATING CONTROLS (CONT)

SERIAL SERIAL
DESIGNATION DESIGNATION FUNCTION
9 Power ON indicator lamp, DS 3 Indicates power is ap-
plied to MSR.
10 POWER, toggle switch, S7 Applies power to MSR.
11 PHONES, jack J3 Permits monitoring
of the audio output
without interrupting
MSR output.
12 AUDIO GAIN, potentiometer R28 Adjusts level to audio
amplifiers.
REAR PANEL
13 POWER INPUT, 3 male round con- Primary input power
tact connector, J2 connector.
14 Fuse, 3 A/115v, 1.5A/230v, F1 Main input power fuse.
15 Terminal Board, 12 terminals, El Tie points for input
' and output connections.
16 AUDIO OUTPUT, 4 male round Audio output con-
contact connector, J4 nector, mates with
plug P2 supplied as
= loose item.
17 AVC ADJ, potentiometer, R35 Adjust AVC level.
18 INPUT ADJ, potentiometer, R1 Adjusts receiver input
- - level.
19 IF IN, RF connector, J1 Receiver IF input to
MSR.
20 OUTPUT LEVEL, DPST toggle

switch, S8 (rear chassis apron)

HIGH position - full

2 watts output available
for 600 ohm line or

8 ohm loudspeaker.
LOW position - 150
milliwatts available
for 600 ohm line

and 8 ohm loudspeaker,
and 0 dbmor 1
milliwatt for 600

ohm telephone line.

3-2
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Model MSR-9, Operating Controls and Connectors




(g) Reception of Lower Sideband.

1. Set MSR SIDEBAND switch to MANUAL,
lower sideband, indicated by illumination of L-lower
sideband indicator lamp.

2. Tune MSR BANDSPREAD control -. 4 kc
below zero center.

3. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 438 kc crystal
in socket Y1. Retune receiver .4 kc above the
signal frequency. If receiver is crystal controlled,
adjust the crystal frequency approximately 400 cps
with the crystal adjust control.

(3) Exalted Carrier Operation.
(a) Tune receiver to signal frequency.
(b) Set MSR and receiver AVC ON and FAST.
(c) Set MSR SIDEBAND switch to MANUAL.
(d) Tune MSR as for SSB.

(4) CW and FSK Operation.
(g) Tune receiver to signal frequency.

(b) Set MSR and receiver AVC ON and SLOW.

(c) Set MSR BFO switch ON.

(g) Set MSR SIDEBAND switch to MANUAL.
(e) Tune MSR BANDSPREAD control to obtain
desired pitch of signal.

(f) For crystal operation, set MSR SIDEBAND
switch to XTAL (upper sideband) and place a 474 kc
crystal in socket Y2 for a 2 kc CW note. Tune re-
ceiver for any other desired beat note.

b. OFF CENTER TUNING OF RECEIVER - Off
center the tuning of the receiver to increase the
receiver bandwidth to sideband reception. This
method will permit the maximum bandwidth of the
system to pass the sideband of the desired signal
in the I. F. passband. This is accomplished by de-
tuning the receiver approximately 2 kc in the ap-
propriate direction. above the signal frequency for
the upper sideband and below the signal frequency
for the lower sideband. The MSR must also be ad-
justed accordingly to realign the signal.

(1) Reception of Single Sideband Signals.
(a) Set MSR and receiver AVC ON and SLOW.
(9) Set MSR BFO switch ON.

(c) Set MSR SIDEBAND switch to MANUAL.

(d) Upper Sideband Reception.
3-4

1. Tune receiver +2 kc above signal fre-
quency. i

2. Tune MSR BANDSPREAD control +2 kc
above zero center for intelligibility.

3. For crystal. operation, set MSR SIDE-
BAND switch to XTAL and place a 474 kc crystal
in socket Y2. Tune receiver for intelligibility.

{(e) Lower Sideband Reception.

1. Tune receiver -2 kc below signal fre-

quency.

2. Tune MSR BANDSPREAD control -2 kc
below zero center for intelligibility.

3. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 436 kc crystal
in socket Y1. Tune receiver for intelligibility.

(2) Reception of AM Signals.
(a) Set MSR and receiver AVC ON and FAST.
(b) Set MSR BFO switch OFF.
{(c) Set MSR SIDEBAND switch to MANUAL.
(d) Reception of Upper Sideband.

1. Tune receiver 1.6 kc above signal fre-
quency.

[sV]

2. Set MSR SIDEBAND switch for upper
sideband, indicated by illumination of U-upper side-
band indicator lamp.

3. Tune MSR BANDSPREAD control +2 kc
above zero center.

4. For crystal operation, set MSR SIDE-
BAND switch to XTAL and place a 474 kc crystal
in socket Y2. Retune receiver 1.6 kc above the
signal frequency.

(e) Reception of Lower Sideband.

1. Tune receiver 1.6 kc below signal {re-

quency.

2. Set MSR SIDEBAND switch for lower
sideband, indicated by illumination of L-lower side-
band indicator lamp.

3. Tune MSR BANDSPREAD control -2 ke
below zero center.

4. For crystal operation. set MSR SIDE-
BAND switch to XTAL and place a 436 ke crystal
in sockei Yi. Reilune receiver 1.0 he below ihe
signal frequency.
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(3) Exalted Carrier Operation.
(a) Set MSR and receiver AVC ON and SLOW.
(b) Set MSR BFO switch ON.

(g) Reception of sidebands. See paragraph

(1.
c. REMOTE OPERATION.
(1) FUNCTIONS.

When this unit is used in remote operation with
the TMC Model RCR Remote Control Receiver
System, the RCR will control the MSR in conjunction
with the TMC Model FFR communications receiver
in a remote installation.

(2) REMOTE TUNING.

Remote operation of the MSR in the RCR system
requires that the RSC, MSR and FFR be aligned
correctly to the desired signal. In setting up the
system, the methods described in the RCR instruc-
tion- manual are followed, keeping in mind, the
functions of the various controls on the RSC which
operate the MSR. When it is determined that the
RCR system is operating correctly, align the RSC,
MSR and FFR to receive the desired signal. At
the control site set the RSC controls as follows:

HFO control - Centered at 0
BFO switch - ON
BFO control - Centered at 0
AVC switch - ON

002644005

At the remote site, tune the MSR and the FFR re-
ceiver as described in the tuning procedure. Once
the receiver is tuned, lock its tuning dial in posi-
tion. Control of the equipment is now returned to
the control site.

At the control site, the RSC controls now perform
the functions as described in paragraph ¢. (1). When
receiving AM signals, the MSR BANDSPREAD control
is inoperative since the BFO switch is OFF. Oper-
ation of the HFO control is required to tune the
desired AM signal into the MSR.

3-3. OPERATOR’S MAINTENANCE.

The operator may, at certain times, be required
to perform various aspects of operator's maintenance.
This type of maintenance may consist of simply
keeping the unit clean and observing for tight inter-
connecting cable connections.

However, should normal operating procedures
produce unsatisfactory results, a quick check of the
power supply will very often determine the cause
of trouble. A pilot light indicates when power is
being applied to the unit. Should the pilot lamp fail
to light, check the fuse at the rear of the chassis.
A blown fuse should be replaced with one of equal
value. If the fuse blows again, the unit should be
checked for shorts. The most common causes of
operational failure is usually due to tube failure.
Checking the tubes will often save many hours of
unnecessary troubleshooting.
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SECTION 4
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

The combination of a specially designed f{filter cir-
cuit and a frequency bandspread oscillator provides
sharp discrimination between a desired signal and
undesired adjacent interference. This isaccomplish-
ed by easy tuning of the bandspread oscillator. The
BANDSPREAD control tunes this oscillator over a
restricted range of + 3 k¢ from its center frequency.
Remote tuning of this function is accomplished with
a reactance circuit. The frequency of the 1st os-
cillator is centered at 472 kc for reception of the
upper sideband and 438 kc for reception of the lower
sideband. These frequencies can be made more
stable by switching in crystals with the SIDEBAND
switch.

The selection of upper or lower sideband is also
made with the SIDEBAND switch. The indication of
the sideband selected is shown by front panel lamps.

The carrier for SSB, exalted AM or CW is re-
inserted at the product detector by the second os-
cillator or BFO. This fixed oscillator is turned
on or off by the front panel BFO switch or a re-
motely controlled switch. A low pass filter passes
the desired products which are now at audio fre-
quency. The audio amplifier stages provide a high
level output, 2 watts for a 600 ohm line or 8 ohm
loudspeaker; and two low level outputs, 0 dbm for
telephone lines and 150 milliwatts for 600 ohm line
or 8 ohm loudspeaker.

Figure 4-1 is a simplified picture of how the MSR-

operates in combination with a double conversion
receiver. Note that in the receiver conversion
process, when the 1st oscillator is shown the RF
sigral frequency, a reversal of sideband positioning
occurs in the IF, which places the lower sideband
on the upper side of the carrier and the upper side-
band on the lower side. In any subsequent conver-
sion process a reversal again occurs if the oscil-
lator is above the IF, however, no reversal occurs
if the oscillator is below the IF. With a normal
single or double conversion receiver, the sidebands
are as shown in figure 4-1. But, where the side-
bands are reversed, it is necessary to remove and
switch the front panel sideband indicators as explain-
ed in Section 2.

The receiver chosen is one in which the 1st IF is
3.955 me, however, other combinations are also
usable. For example, had the receiver 1st IF been
2.5 mc and the incoming signal still centered at 10
mc, the HF oscillator would have been at 12.5 mec.
Still further, had the receiver been of the single
conversion type, then the HF oscillator would have
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been at 10 + .455 or 10.455 mc. In each case,
the end result is the injection of a signal centered
at 455 ke into the MSR. The MSR then beats its
internal 1st oscillator with the input signal so that
the imaginary or real carrier appears at 17 kc and
one or the other sideband fits within the filter limits.

The same result can be obtained with the internal
frequency except that now the MSR 1st oscillator
has to be shifted to a new point which will still re-
sult in the real or imaginary carrier appearing at
17 kc. Since the MSR oscillator, in the MANUAL
position, will produce products in the filter region
only when the signal input is near 455 ke, it cannot
be used with other IF's. However, in XTAL posi-
tion, a crystal may be chosen which will permit
operation with almost any IF (using the equations of
figures 4-1 or 4-2).

Each mixer, in both the receiver or MSR, op-
erates in such a way that a band of frequencies re-
presenting the carrier and its sidebands is simply
shifted so that they appear within the bandpass of
the circuits which follow. If the receiver has a
wide IF (perhaps 14 kc at the 3 db points) then the
system bandpass will be that of the MSR filters (-3
db--at 350 cps and 3.2 kc). I on the other hand,
the receiver is of the Navy IF type (perhaps +2.5
kc at the 6 db points) then the system bandpass be-
comes that of the receiver IF, because it is the
narrowest. The MSR filter accepts only one side-
band at a time, therefore, the other sideband is
simply occupying receiver IF space which is not
being used. In the case of single sideband, this
waste of receiver bandwidth is even more apparent
because a segment of the receiver IF is completely
unoccupied. I, on the other hand, the receiver is
tuned so that the unused sideband slides off the edge
of the bandpass curve and the desired sideband
occupies the center of the bandpass, then the most
efficient use is being made of the spectrum avail-
able. In this case, more information may be trans-
mitted and receiver (for example, in the form of
more FSK channels) or improved audio quality will
result.

a. FOR UPPER SIDEBAND RECEPTION.

(1) Receiver - Choose the oscillator injection
frequency (manual or crystal) to be 2 mc above the
normal injection frequency.

(2) MSR - Use 474 kc crystal or set BAND-
SPREAD tuning dial 2 kc above center.
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EXAMPLE 1 NCRMAL CENTERED OPERATION WITH A DOUBLE CONVERSION RECEIVER

SBlo :LOWER SiDEBAND SB(b) SB(o)
SBir, UPFER S.CERLND N
SB(o' SBib) c
st 3 955MC 2ND
c ¥ MixER MiXER
1G MC
SB(b
13955 MC 3 5MC (e) SBlo)
o “ND ;
0SC. FREQ.2S1G. FREC. +3.955 MC oo CONV c
(USB OR LSB) 0sc¢ 453 K
(7KC  SBIGJOR| ., .. R
oo ¢ 2B(5) JOEPENDING UPON
| \L 2 ~
LP tST
1 _ WIXER FILTER
0 :gicior | FILTER MIXER
caioy
vBiel SB(0)} SB(b)
436K 474 XKC
e e e . £SC FREG:
MCDE SELECTOR RECEVER 7 KC CZRR.EPFREQ +17 KC (USB)
MUDEL MSR osc 0SC FREG = —% 0SC.
CARRIERFREQ -17 KC (LSB)

Figure 4-1, Block Diagram (Example 1) MSR/Double Conversion Receiver

EXAMPLE O - SHIFTED OPERATION W:TH A DOUBLE CONVERSICN RECEIVER

(b 57 M
SB(o):LOWER S!DEBAND SBb) € 3.957 MC

SB(D):=UFFER S:CEBAND d
SBlal SEib)

1ST

S ¢ ™ wmixEr [3.553 C SB(o
Toeme mc
3
SE(a) b
3 genme ff;; W 3 5 mic 451KCC SBlo) | SBIb)C A5TKC
OSC FREQ:SIGFREQ +CCOZMD (USB) ‘
CSC FREQ:S'GFREC -C 0C2 Mo (LSE: Y
T T T T T T T TTkT sBleior o R
e o c shin) T DEFENDING UPON
‘ \ { LP ’} ~ IST
_ MIXER FILTER
0 :Bw)or | FILTER MIXER
CF %
SBlc: SB()T SB(b)
436K 474 KC
MODE SELECTCR RECEIVER - 2252, s8)
MODEL MSR Csc ’ Ry o - 0sc
CARRIERFREQ - 17 KC (LSB)

Figure 4-2. Block Diagram (Example 2) MSR/Double Conversion Receiver
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b. FOR LOWER SIDEBAND RECEPTION.

(1) Receiver - Choose the oscillator injection
frequency (manual or crystal) to be 2 kc below the
normal injection frequency.

(2) MSR - Use 436 kc crystal or set BAND-
SPREAD tuning dial 2 kc below center.

For example, suppose normally centered opera-
tion (figure 4-1) is desired with a double conversion
receiver having a 1st IF of 3.5 mc, a 2nd IF of
350 kc and the received signal is centered at 10 mc,
the HF oscillator must then be at 10 + 3.5 or 13.5
mc. The second oscillator must be at 3.15 mc to
produce the 350 kc 2nd IF. Then, in order to bring
the real or imaginary carrier to 17 kc, a 367 kc
(350 + 17) or a 333 kc (350 - 17) crystal must be
inserted in the MSR to produce the upper or lower
sideband.

c. In all the preceeding paragraphs, the assump-
tion has been made that the real or imaginary car-
rier will appear at 17 kc within the MSR. This will
be so in all cases of single sideband or exalted car-
rier operation. However, in normal AM, CW or
FS operation, the incoming signal must be shifted
for several reasons:

(1) Normal AM Operation.

In this case, the 17 ke local oscillator within the
MSR is turned off and the signal must supply its
own carrier. If the carrier were brought in at 17
ke, it would be down on the slope of the filter and
proper sideband to carrier amplitude relationship
would be disturbed. For this reason, the carrier
must be off-set by about 400 cps (to 17.4 kc). This
may be done by means of the variable 1st oscillator
within the MSR or by shifting the receiver by the
same amount if crystals are used in the MSR.

(2) CW Operation. -

If the signal were centered at 17 ke, a zero beat
would result with the MSR 17 kec oscillator and
nothing would be heard. For this reason, either
the receiver oscillator or the MSR oscillator must
be shifted by an amount equal to the beat note
required (usually about 1 kc).

(3) FS Operation,

As in CW operation (above), the receiver oscil-
lator or MSR must be shifted, but in this case, by
an amount which would produce a space at 2125 cps
and a mark at 2975 cps. The standard mark and
space beat notes are used and the amount of oscil-

lator shift will, of course, be determined by the
tones required.

4-2. CIRCUIT DESCRIPTION.

The block diagram, shown in figure 4-3, presents
a simplified outline of the functions of the MSR unit.
Detailed circuitry descriptions of the unit are also
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provided, supported by simplified schematic diagrams
(figures 4-4 through 4-9).

MIXER V1, 1st and 2nd IF AMPLIFIERS V3a,
V3b (figure 4-4).

A 455 kc IF input signal from a receiver is ap-
plied at IF INPUT connector J1 where it is coupled
through and controlled by INPUT ADJ potentiometer
R1. This input signal is applied to Mixer V1 where
it is mixed with the output of 1st Oscillator V2.

The mixed or difference of the two frequencies
is coupled through a bandpass filter Z1 to the input
of 1st IF Amplifier V3a and on to 2nd IF Amplifier
V3b.

T}.me amplified output of V3b is then distributed to
3rd IF Amplifier V4a, AVC Amplifier V4b and to a

noise limiter circuit.

1st OSCILLATOR V2, REACTANCE MODULATOR

V6 (figure 4-5).

The 1st Oscillator V2 provides a tunable frequency
source for correctly tuning the signal in the bandpass
filter Z1. It may be accomplished either manually

_with BANDSPREAD control C34 or crystal controlled,

selected by SIDEBAND MANUAL/XTAL switch S4.

For remote tuning, a 4.5 vdc input to the

‘Reactance Modulator V6 via terminal 12 of terminal
-board E1, is sufficient to vary the oscillator + 3 kc.

This voltage may be obtained from the BFO channel

. of TMC Model RCR, Remote Control Receiver Sys-

tem.

NOISE LIMITER, 3rd IF AMPLIFIER V4a, AVC

"AMPLIFIER V4b (figure 4-6).

The output of 2nd IF Amplifier V3b is distribut-
ed to a noise limiter circuit controlled by front
panel LIMITER switch S6, to the input of 3rd IF
Amplifier V4a and to AVC Amplifier V4b and its
associated circuitry.

The AVC Amplifier V4b output is coupled to ter-
minal 8 of terminal board El1 for receiver AVC
control. With AVC toggle switch S1 in FAST posi-
tion, a fast time constant is employed to control
signals which have an ever present component, i.e.
AM, MCW, FS. When in SLOW position, a slow
time constant is employed, for SSB and CW signals.

With AVC toggle switch S2 in OFF position, AVC
output to receiver is removed.

PRODUCT DETECTOR V7, 2nd OSCILLATOR V9
(figure 4-7).

The 2nd Oscillator V9 is functionally an oven
crystal controlled BFO providing a stable 17 ke re-
insertion carrier for SSB and Exalted AM, and pro-
duces the beat note for CW and FS signals. The
2nd Oscillator V9 and Product Detector V7 are
activated either remotely, at terminal 10 of terminal
board E1l, or by BFO switch S5.
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Figure 4-4. Mixer, Ist and 2nd IF Amplifiers, Simplified Schematic Diagram

The 2nd Oscillator V9 output is applied to the in-
put of Product Detector V7 where it is detected with
the IF output of V4a and coupled through a 5 ke low-
pass filter Z2. The output of Z2 is then coupled
through AUDIO GAIN potentiometer R28 to the input
of Audio Amplifier V5 for further amplification.

When BFO switch S5 is in ON position, the cathode
circuits of V7 and V9 are grounded causing activa-
tion.

When BFO switch 85 is in OFF position, the 3rd
IF Amplifier V4a output is detected by AM detector
CR4.

AUDIO AMPLIFIER, OUTPUT (figure 4-8).

Audio Amplifier V5 receives at its input the resultant
MSR output at an audio level, to be amplified. The
amplified output is then coupled to Output V8 and
its associated circuitry, providing three levels of

uuuuuuu

With the OUTPUT LEVEL switch S8 in the HIGH
position, the full 2 watts output is available for the
600 ohm line or 8 ohm loudspeaker. With the OUT-
PUT LEVEL switch 8 in the LOW position, the gain
of the amplifier is reduced so that 150 milliwatts
is available for the 600 ohm line and 8 ohm loud-

speaker, and 0 dbm or 1 milliwatt for 600 ohm
telephone line.

A PHONES jack J3 on the front panel permits
monitoring of the output without any circuit inter-
ruption,

POWER SUPPLY (figure 4-9).

The MSR employs a standard type full wave rec-
tified, voltage regulated power supply. It is factory
wired for 115 vac input power and may be convert-
ed for 230 vac operation by making the necessary
wiring changes shown in figure 2-1.
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Noise Limiter, 3rd IF Amplifier, AVC Amplifier Simplified Schematic Diagram
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SECTION 5
TROUBLESHOOTING

5-1. INTRODUCTION.

This section explains how to locate and diagnose
equipment troubles and maladjustments. By proper
use of the various troubleshooting aids shown in this
section, the technician can locate and diagnose the
particular fault at hand.

The following aids to troubleshooting are provided:

a. Simplified schematic diagrams (figures 4-4
through 4-9).

b. Voltage and resistance measurements (tables
5-2 through 5-4).

c. Troubleshooting procedures (paragraph 5-3).
d. Component layout diagram (figure 5-1).
e. List of test equipment required (table 5-1).

5-2. TROUBLESHOOTING TECHNIQUES.

a. GENERAL CONSIDERATIONS - When a piece
of equipment has been operating satisfactorily and
suddenly fails, the cause of failure may be apparent
either because of circumstances occurring at the
time of failure or because of symptoms due to past
failures. Therefore, the first check is to ascertain
that proper equipment operating voltage is present
and that all tubes and fuses are in proper operating
condition. A visual check for loose or frayed inter.-
connecting cables may also eliminate further in-
vestigation,

If the above mentioned checks fail to locate the
fault, the unit should be removed from the equip-
ment rack, dust covers removed, and visually check-
ed, section by section for burned elements, charring,
corrosion, arcing, excessive heat, dirt, dampness
etc. If the fault is still not located, the technician

should then proceed with resistance and voltage
checks.

b. VOLTAGE AND RESISTANCE MEASURE-
MENTS - The voltage and resistance values shown
in the voltage and resistance measurement charts
(tables 5-2 through 5-4) are nominal measurements
taken under the conditions listed below each chart.
Large deviations from the normal measurements
shown should be carefully investigated. During this
process, the use of an accurate schematic diagram,
provided in Section 8, will prove to be of great as-
sistance.

5-0

5-3. TROUBLESHOOTING PROCEDURES.

The following troubleshooting procedures are
derived from factory test procedures, modified for
troubleshooting purposes. Table 5-3 lists the nec-
essary test equipment required.

a. POWER SUPPLY - Perform resistance check
with line cord disconnected and POWER switch ON.
Proceed as follows:

(1) Measure from terminal 2 of E2 to ground.
Observe for a normal open indication.

(2) Measure from terminal 3 of E2 to ground.
Observe for a normal open indication.

(3) Measure from terminal 7 of E2 to ground.
Observe for a normal indication of approximately
40 K ohms.

(4) Measure from terminal 8 of E2 to ground.
Observe for a normal indication of approximately
40. K ohms. Perform voltage check with line cord
connected to 115 volts a-c source, POWER switch
ON. Proceed as follows:

~ (5) Measure from terminal 2 to terminal 3 of
E2. Observe for a normal indication of 115 volts
a-c.

(6) Measure from terminal 7 of E2 to ground.
Observe for a normal indication of +300 volts d-c.

(7) Measure from terminal 8 of E2 to ground.
Observe for a normal indication of +150 volts d-c.

b. AUDIO CHANNEL CHECK - Set MSR controls
as listed below:

INPUT ADJ, R1 . fully clockwise

AVC ADJ, R35 . .'. fully counter-

clockwise
BFO, S6. . . . . . . . ON
AUDIO GAIN, R28 . fully clockwise

OUTPUT LEVEL, S8 . HIGH

Connect a 600 ohm 10 watt load resistor across
terminals 5 and 6 of terminal board E1.

Connect a VTVM and oscilloscope across the 600
load.
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(1) Connect audio signal generator, set at 1 ke,
to pin 7 of V1.

(2) Adjust input voltage for 36 volts output. In-
dication on oscilloscope should show waveform just
starting to clip.

(3) Measure a-c voltage at pin 7 of V8. Nor-
mal indication is between 5.4 and 7.5 volts.

(4) Measure voltage at pin 2 of V5. Normal
indication is between .3 and .55 volt.

(5) Measure input voltage at pin 7 of V7. Nor-
mal indication is between .1 and .37 volt.

(6) Check frequency response of low-pass filter
through audio amplifier keeping the input constant.

(7) The output voltage across the load must be
as follows:

1000 cps . . . 36 v

350 cps . . not less than 30 v
4500 cps . not less than 30 v
5000 cps less than 25 v

(8) Disconnectaudiosignal generator and measure
the output voltage. Normal indication is greater
than 40 db down.

(9) Reconnect audio signal generator to pin 7
of V7 and adjust for 36 volts output across the load
at 1000 cps.

(10) Set OUTPUT LEVEL switch S8 to LOW.
Output should drop to a level between 8 and 14 volts.

(11) Connect a 600 ohm, 1 watt load resistor
across terminals 2 and 3 of E1. Voltage across
the load should be between 0.8 and 1.5 volts.

(12) Set OUTPUT LEVEL switch S8 to HIGH.
Voltage across load should drop to zero.

(13) Disconnect audio signal generator.

¢. PRODUCT DETECTOR AND SECOND OSCIL-
LATOR.

(1) Connect frequency counter to 17 ke second
oscillator test point TP2,

(2) Tune 17 kc adjustment C55 for 17,000 + 1
cps.

(3) Disconnect frequency counter,
d. I.F. AMPLIFIERS.
(1) Connect audio signal generator through a 1

megohm resistor to pin 7 of V3 set at approxi-

5-2

(2) Apply just enough drive to obtain 36 volts
output across the load (terminals 5 and 6 of E1),

(3) Measure the following a-c voltages:

pin Tof V3 . . ..0

pin 2 of V3 . .0.3 £ 0.6 volts
pin 2 of V4 . . 6.8 £ 1.4 volts
pin 7 of V4 ., . 6.8 £+ 1.4 volts
pin 1 of V4 . . 48 + 10 volts
pin 3 of V4 ., . 2.8 £ 0.6 volts

(4) Disconnect audio signal generator.

e. MIXER OPERATION.

(1) Remove V3, 12AX7.
(2) Set BFO switch S5 OFF.

(3) Connect audio signal generator to IF INPUT
connector J1 at a level of 1 volt RMS.

(4) Measure pin 7 of V3, tuning the audio signal
generator frequency for a peak reading on meter.
The voltage reading a peak should be 1.8 to 3 volts.

(5) Vary the audio signal generator frequency,
checking the output drop on the meter as follows:

(a) From 17.4 to 20.5 kc . . not more than

3 db down,.

(b) At 16.6 and 21.85 ke . at least 40 db

down,

f. FIRST OSCILLATOR.

(1) Connect frequency counter to 1st oscillator
test point TP1.

(2) Set BANDSPREAD dial to zero.

(3) Set REACTANCE BALANCE control R58 to
its mid-position.

(4) Set SIDEBAND selector switch S4 to MANUAL
USB.

(5) Tune Z3 for 472,000 + 100 cps on frequency
counter,

(6) Set SIDEBAND selector switch S4to MANUAL
LSB.

(7) Tune C33 for 438,000 + 100 cps on frequency
counter.

(8) Set SIDEBAND selector switch S4 to XTAL

T o
o D,
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(9) Tune C45 for 438,000 + 1 cps on frequency
counter, Crystal must be tunable through at least
+ 5 cps.

(10) Set SIDEBAND selector switch S4 to XTAL
USB.

(11) Tune C46 for 472,000 + 1 cps on frequency
counter. Crystal must be tunable through at least
+ 5 cps.

g. REACTANCE SHIFT.

(1) Connect a variable d-c voltage supply across
pins 11 and 12 of E1.

(2) Vary the voltage settings as listed below
and check the oscillator frequency with a frequency
counter.

(3) Adjust REACTANCE BALANCE control R58
to obtain the following results:

FREQUENCY SHIFT x10%

CONTROL VOLTAGE UPPER KC LOWER KC
+4.5 +4.077 +3.613
+2.0 +2. 809 +2.225

0 0 0
-2.0 -2.414 -2.045
-4.5 -4, 567 -3.957

(4) Retune oscillator for 472 kc in upper posi-
tion and 438 kc in lower position with REACTANCE
CONTROL voltage set to zero.

h. BANDSPREAD CONTROL.
(1) Set REACTANCE CONTROL voltage to zero.

(2) Check shift of oscillator with BANDSPREAD
control at each mark on panel.

BANDSPREAD DIAL UPPER KC LOWER KC
-3 -2.9 to 3.5 -2.2+40 2.8
-2 -2.1to 2.5 -1.6to 3.0
-1 -1.0 to 1.2 -0.8 to 1.0
0 0 0
+1 +1.1to 1.3 +0.9 to 1.1
+2 +2.2to 2.6 +1.8 to 2.2
+3 +2.9 to 3.3 +2.5 to 3.1

i, SENSITIVY CHECK.
(1) Replace tube V3, 12AX7.
(2) Connect VITVM across load.

(3) Connect r-f signal generator, set at 455 kc,
1 mv, to IF INPUT connector J1.

(4) Set SIDEBAND selector switch S4 to XTAL
LSB.
(5) Set BFO switch S5 ON.

(6) Tune r-f signal generator around 456 kc for
maximum output on meter and readjust H, F, attach-
ments for 36 volts output. The r-f input voltage
must be between 0.5 and 1 mv.

002644005

Return these attachments and frequency settings
for the next procedure,

j. ENVELOPE DETECTOR.

(1) Set BFO switch S5 OFF. Output should drop
to zero. ’

(2) Set signal generator for 30% of 1 kc modula-
tion.

(3) Retune signal generator for maximum output.
The output voltage should be 7 to 15 volts.,

(4) Turn off modulation.
k. AVC CHECK.
(1) Set BFO switch S5 ON.

(2) Adjust signal generator for 1 mv input and
tune for maximum output.

NOTE

If the output is higher than 36 volts, read-
just AUDIO GAIN control.

(3) Set AVC switch S2 ON.
(4) Set AVC ADJ control R35 fully clockwise.

(5) Connect d-c¢ VTVM to terminal 8 of E1l.
Observe for a normal indication of -13 to -19 volts.

(6) Set AVC switch S1 to FAST.

(7) Disconnect signal generator from IF INPUT
connector J1 and observe the fall of AVC voltage.
It should take approximately .1 second for the AVC
voltage to return to zero.

(8) Reconnect signal generator and set AVC
switch S1 to SLOW.

(9) Disconnect signal generator and observe the
fall of AVC voltage. It should take approximately
1-1/2 seconds to loose half the AVC voltage.

1. LIMITER CHECK.
(1) Connect oscilloscope to pin 2 of V4.
!

(2) Set BFO switch S5 OFF.

(3) Reconnect signal generator to connector J1
and apply 30% of 1 k¢ modulation, Retune signal

generator to obtain maximum output.

(4) Observe the modulation envelope on the os-
cilloscope screen. The signal should be undistorted.

(5) Set LIMITER switch S6 ON, and observe
oscilloscope screen. The signal should now show
a slight clipping, indicating proper limiter action.

(6) Disconnect all test equipment.
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TABLE 5—1. TEST EQUIPMENT FOR TROUBLESHOOTING

ITEM

MANUFACTURER

AC Vacuum Tube Voltmeter

Ballantine Model 314 or equivalent

Audio Signal Generator

Hewlett-Packard Model 200 CD or equivalent

DC Vacuum Tube Voltmeter

Hewlett-Packard Model 410 B or equivalent

RF Signal Generator

Standard Measurements Model 82 or equivalent

Oscilloscope

Tectronix Model 515 A or equivalent

Eput Counter Mod.

Berkeley Model 5500 or equivalent

Battery, 0- + 10 v

Any manufacturer meeting the necessary
specifications

Resistor, 600 ohm 10 watt

Any manufacturer meeting the necessary
specifications

Capacitor, .01 mfd, 400 wvdc Any manufacturer meeting the necessary
specifications k
TABLE 5—2. VOLTAGE MEASUREMENTS
SOCKET PIN NUMBERS
TUBE TYPE
1 2 3 4 5 6 7 8 9
V1 6BE6 DC | -4.9 2.3 256 950
AC 6.6 0.34 3.15 [3.15 .28 .29 .0012
V2 6AGS DC | -1.3 0.56 - | 35.0 88.0 0.56
AC 1.65 .11 3.15 {315 9.4 4.0 .11
V3 12AX7 | DC | 205 .6 150 1.2
AC 3.6 .11 .01 |3.15 3.15 .12 .003 3.15
V4 12AU7 | DC {104 5.0 110 5.0
AC ]21.0 3.4 1.5 3.15 3.15 23.0 3.4 1.3 3.15
V5 12AT7 | DC | 150 .97
AC 5.8 .38 .25 13.15 3.15 3.15
V6 6J6 DC |54 53 2.0
AC . 0085 .0067 | 3.15 {3.15 .003 . 0095 .0013
v 6BE6 DC |-2.3 0. 64 115 51 -0.10
AC 3.6 .64 3.15 }3.15 4.2 3.4 .28
V8 6AQ5 DC 17 290 305
AC 5.8 .20 3.15 |3.15 | 110 .05 1 5.8
V9 12AT7 | DC | 60 -8.9 2.3 77 0.90
AC | 24.0 13.0 3.3 3.15 3.15 13.0 0.76 0.36 | 3.15
V10 5Y3 DC 380 380
AC 360 360
Vi1l 0A2 DC | 150 150
AC
Conditions:
Input: 1.2 mv
Qutput: 4 v
AVC: OFF
BFO: ON
XTAL: LSB-438 kc
LIMITER:; OrF
5-4
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.TABLE 5—3. DC VOLTAGE MEASUREMENTS

002644005

SOCKET PIN NUMBERS
TUBE TYPE
1 2 3 4 5 6 7 8 9
A} 6BE6 -5.0 2.45 260 96
V2 6AGS5 -1.3 0.56 35 88 0.56
V3 12AX7 150 1.6 150 1.2
V4 12AU7 105 5.0 110 5.0
V5 12AT7 150 1.0
A\ 6J6 54 52 2.0
VAl 6BE6 84 305 305
V8 6AQ5 17 295 305
V9 12ATT7 150 84 150 84
V1o 5Y3 370 370
Vil OA2 150 150
Conditions:
Input: No signal
AVC: OFF
BFO: OFF
LIMITER: OFF
XTAL: LSB-438 kc
TABLE 5—6. RESISTANCE MEASUREMENTS
SOCKET PIN NUMBERS
TUBE TYPE
1 2 3 4 5 6 7 8 9
V1 6BE6 25 K 220 FIL FIL 90 K 100 K 65
V2 6AG5 24 K 125 FIL FIL 110 K 110 K 125
V3 12AX7 190 K 1 MEG 1.7 K FIL FIL 340 K 5.5 2 K FIL
V4 12AU7 200 K 110 K 3K FIL FIL 180 K 110 K 2.8 K FIL
V5 12AT7 130 K 11 K 300 FIL FIL FIL
V6 6J6 100 K 140 K FIL FIL 600 K 40 K 1.2 K
v7 6BES6 110 K 125 FIL FIL 200 K 140 K 110 K
V8 6AQ5 525 K 325 FIL FIL 80 K 80 K 525 K
V9 12AT7 160 K 100 K 5K FIL FIL 130 K 28 K 1K FIL
V10 5Y3 80 K I 80 75 80 K
Vil OA2 75 K 75 K
Conditions:
SIDEBAND SELECTOR: Fully clockwise
POWER: OFF
BFO: ON
AVC ADJ: Fully clockwise
INPUT ADJ: Fully clockwise
AUDIO GAIN: Fully clockwise
AVC: ON, SLOW
LIMITER: ON
OUTPUT LEVEL: HIGH
REACTANCE BALANCE: Approx. mid-position,
5-5




SECTION 6
MAINTENANCE

6-1. INTRODUCTION.

Maintenance may be divided into three categories:
operator's maintenance, preventive maintenance and
corrective maintenance.

Corrective maintenance is sometimes considered
as consisting of information useful in locating and
diagnosing equipment troubles and maladjustments,
existing and/or pending, and information necessary
to remedy the equipment troubles and maladjust-
ments.

The MSR unit has been designed to provide long-
term, troublefree operation under continuous duty
conditions. It is recommended that any necessary
maintenance be done by a competent maintenance
technician familiar with troubleshooting techniques.
If the trouble cannot be corrected, it is recommend-
ed that the MSR unit be returned to The Technical
Materiel Corporation for servicing.

6-2. PREVENTIVE MAINTENANCE.

a. In order to prevent failure of the equipment
due to corrosion, tube failure, dust or other de-
structive elements, it is suggested that a schedule
of preventive maintenance be set up and adhered to.

b. Atperiodic intervals (at least every six months)
the equipment should be removed from the rack for
cleaning and inspection. All accessible covers
should be removed and the wiring and all components
inspected for dirt, corrosion, charring, discoloring
or grease. Tube sockets should be carefully in-
spected for deterioration. Dust may be removed
with a soft brush or vacuum cleaner. Remove dirt
or grease from other parts with any good dry clean-
ing fluid.

6-0

WARNING

When using carbontetrachloride, make certain
that adequate ventilation exists. Avoid pro-
longed contact with skin.

c. While unit is out of the rack, check the tubes,
all of which are accessible on the top of the chassis.

d. Carefully inspect for loose solder connections
or screws, especially those on solder lugs. Re-
commended time interval is every 6 to 12 months,
depending on the amount of vibration encountered in
service.

6-3. CORRECTIVE MAINTENANCE.

Corrective maintenance of the MSR will consist
mainly of replacement of tubes and other electrical
components. It should be noted that when replacing
tubes or other components, the technician should
observe for exact or equivalent replacements by
referring to the parts list in Section 7. Polarity
and positioning of certain components should be ob-
served before removing so that the replacement
component will fit and operate properly.

6-4. CIRCUIT ALIGNMENT,

The oscillators have been aligned to their correct
frequencies at the factory. Readjustment will only
be required if the performance of the unit is im-
paired as when the bandspread oscillator is off scale
with a signal centered on 455 kc. The oscillators
may be aligned either with an accurate signal gen-
erator or with a receiver as a signal source. Refer
toparagraph 5-3{. for oscillator alignment procedure.
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SECTION 7
PARTS LIST

7-1. INTRODUCTION.

Reference designations have been assigned to
identify all component parts of the equipment. They
are used for marking the equipment (adjacent to the
part they identify) and are included on drawings,
diagrams and the parts list. The letters of a ref-
erence designation indicate the kind of part (generic
group), such as resistor, capacitor, transistor, etc.
The number differentiates between parts of the same
generic group. Sockets associated with a particular

plug-in device, such as a tube or fuse, are identified
by a reference designation which includes the ref-
erence designation of the plug-in device. For ex-
ample, the socket for fuse F1 is designated XF1.
The parts for each major unit are grouped together.
Column 1 lists the reference designations of the
various parts in alphabetical and numerical order.
Column 2 gives the name and description of the
various parts. Column 3 indicates how the part is
used within a major component. Column 4 lists
each Technical Materiel Corporation part number.

REF ‘ TMC
SYM DESCRIPTION FUNCTION PART NO.

C1 CAPACITOR, fixed, ceramic dielectric: Blocking CC-100-33
.22 uf, +80 -20%; 500 vdcw. -

c2 CAPACITOR, fixed, mica dielectric: Coupling CM15C470J
47 uuf, +5%; 500 vdcw.

C3 CAPACITOR, f{ixed, cerémic dielectric: Decoupling CC-100-16
10, 000 wuf, GMV; 500 vdcw.

C4 Same as C3 Coupling

C5 Same as C3 i Cathode Bypass

C6 Same as C3 Screen Bypass

(oy] CAPACITOR, f{ixed, cefamic dielectric: Cathode Bypass CC-100-37
.1 uf, +80 -20%; 300 vdew. -

C8 Same as C7 Decoupling

C9 Same as C7 Decoupling

C10 CAPACITOR, fixed, ceramic dielectric: Coupling CC-100-9
1000 uuf, +10%; 500 vdew.

Cl1 Same as C3 Coupling .

Ciz Same as C7 Cathode Bypass

C13 Same as C7 P/o Time

Constant Network
C14 Same as C7 P/o Time
Constant Network

C15 CAPACITOR, fixed, mica dielectric: RF Coupling CM20E201J

200 uuf, +5%; 500 vdew.
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PARTS LIST (CONT)

REF TMC
SYM DESCRIPTION FUNCTION PART NO.
C16 CAPACITOR, fixed, mica dielectric: Coupler CM20C100J
10 uuf, +5%; 500 vdcw.
Cc17 Same as C3 Decoupler
C18 Same as C3 Coupler
C19 Same as C3 Cathode Bypass
C20 Same as C3 Screen Bypass
C21 Same as C3 Coupling
Cc22 Same as C3 P/o Time
Constant Network
c23 Same as C10 Coupling
C24 CAPACITOR, fixed, plastic dielectric: P/o Time CN-112A105K-2
1.00 uf, +10%; 200 vdcw. Constant Network
Cc25 Same as C25 P/o Time
Constant Network
C26 CAPACITOR, fixed, mica dielectric: P/o Lowpass CM30C242J
2, 4000 uuf, +5%; 500 vdcw.
c21 Same as C26 P/o Lowpass
c28 CAPACITOR, fixed, mica dielectric: P/o Divider CM15C200J
20 uuf, +5%; 500 vdew. Network
c29 CAPACITOR, f{ixed, mica dielectric: P/o Divider CM15C391J
390 uuf, +5%; 500 vdcw. Network
C30 Same as C3 Cathode Bypass
C31 CAPACITOR, fixed, ceramic dielectric: Temperature CC32CH470J
47 uuf, +5%; 500 vdcw. Compensation
C32 CAPACITOR, fixed, mica dielectric: P/o First CM20E510J
51 uuf, +5%; 500 vdcw. Oscillator Tank
C33 CAPACITOR, variable, ceramic 438 Kc¢ Manual CV11C450
dielectric: 7.0 to 45 uuf, 500 vdcw; Adjust
char C.
C34 CAPACITOR, variable, air dielectric: Bandspread CB-135-4
2.8 to 16 uuf, 1200 v rms.
C35 CAPACITOR, fixed, ceramic dielectric: Coupling CC32CH1013
100 uuf, +5%; 500 vdcw.
C36 Same as C3 Screen Bypass and
Coupling
Cc37 CAPACITOR, fixed, mica dielectric: Loading CM15C101J

100 uuf, +5%, 500 vdcw.
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PARTS LIST (CONT)

REF TMC
SYM DESCRIPTION FUNCTION PART NO.
C38 CAPACITOR, fixed, plastic dielectric: Decoupling CN-114R104J
mylar, metalized; . 10 uf, +20%; 400
vdew.
C39 Same as C7 Decoupling
C40 Same as C38 Bypass
C41 Same as C10 Coupling
C42 CAPACITOR, fixed, ceramic dielectric: P/o Feedback CC218H220G
22 uuf, 12,0 uuf; 500 vdew.
C43 CAPACITOR, fixed, ceramic dielectric: Cathode Bypass CC-100-15
5,000 uuf, GMV; 500 vdcw.
C44 Same as C7 Arc Suppressor
C45 CAPACITOR, variable, ceramic Crystal Frequency CV11C300
dielectric: 4.0 to 30.0 uuf, 500 vdcw; Adjust
char. C,
C46 Same as C45 Crystal Frequency
Adjust
C47A, B CAPACITOR, fixed, ceramic dielectric: RF Bypass CC-100-23
duel; .01 uf each half, GMV; 1000 vdcw.
C48 CAPACITOR, fixed, paper dielectric: /o Filter CP41B1FF405V
4 uf, +20 -10%; 600 vdcw; hermetically
sealed metal case.
C49A, B CAPACITOR, fixed, electrolytic: duel P/o Filter CE52F350R
section; 35 uf each section, 450 vdew;
polarized; tubular case; octal plug-in
type.
C50 CAPACITOR, fixed, ceramic dielectric: Coupling CC21SL470K
47 uuf, +10%; 500 vdcw.
C51 Same as C7 Bypass
C52 Same as C3 Coupling
C53 CAPACITOR, f{fixed, mica dielectric: P/o Tank CM20C182J
1800 uuf, 15%; 500 vdcw.
C54 Same as C38 Blocking
C55 CAPACITOR, variable, air dielectric: 17 Ke Crystal CT-104-3
3. 2 uuf to 50 uuf, 600 v AC peak. Adjust
C56 Same as C38 Arc Suppressor
C57 CAPACITOR, f{ixed, electrolytic: 10 Decoupling CE64C100N
uf, 300 vdcw; polarized, bathtub case.
C58 Same as C7 Coupler
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PARTS LIST (CONT)

2-3/4 inch high, 1 inch diameter; press
fit.

REF TMC
SYM DESCRIPTION FUNCTION PART NO.

C59 CAPACITOR, f{ixed, mica dielectric: P/o Lowpass CM20C102J
1000 uuf, +5%; 500 vdcw.

C60 CAPACITOR, fixed, electrolytic: 10 Cathode Bypass CE-105-10-50
uf, 50 vdew; polarized, hermetically
sealed tubular metal case.

C61 Same as C3 Grid Blocking

Cc62 Same as C7 Bypass

CR1 SEMICONDUCTOR DEVICE, diode: Limiter Rectifier 1N463
silicon; 175 volt max peak inverse
voltage; 30 ma at 25°C and 15 ma at
150°C; two axial wire lead type ter-
minals; hermetically sealed glass case.

CR2 Same as CR1 Limiter Rectifier

CR3 Same as CR1 AVC Rectifier

CR4 Same as CR1 Envelope Detector

DS1 LAMP, incandescent: 6-8 volts, 0.1 USB Indicator BI-101-47
amp; T-3-1/4 bulb, bayonet base.

DS2 ‘Same as DS1 LSB Indicator

DS3 Same as DS1 Power Indicator

E1l TERMINAL BOARD: barrier type; 12 Input TM-100-12
single screw terminals and feedthru
solder lugs; 6-32 thd; phenolic body.

E2 TERMINAL BOARD: barrier type; 8 Input TM-100-8
single screw terminals and feedthru .
solder lugs; 6-32 thd; phenolic body.

EV1 SHIELD, electron tube: brass or copper, Tube Shield for V1 TS102U02
nickel plated; 1-3/8 in. long, 0.930 in.
diameter; tension spring, twist lock,

EV2 Same as EV1 Tube Shield for V2

EV3 SHIELD, electron tube: 1-15/16 inches Tube Shield for V3 , TS103U02
high, 1.079 inches dia. ; tension spring,
twist lock.

EV4 Same as EV3 Tube Shield for V4

EV5 Same as EV3 Tube Shield for V5

EV6 Same as EV1 Tube Shield for V6

EV7 Same as EV1 Tube Shield for V7

EVS SHIELD, electron tube: heat dissipating; Tube Shield for V8 TS-128-6

7-4
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REF TMC
SYM DESCRIPTION FUNCTION PART NO.

EV9 Same as EV3 Tube Shield for V9

EV10 Not Used

EV11 SHIE LD, electron tube: brass or Tube Shield for V11 TS102U03
copper, nickel plated; 2-1/4 in. long,
0.930 in. dia; tension spring, twist
lock.

F1 FUSE, cartridge: 3 amps; quick acting; Main Fuse FU-100-3
1-1/4 inch long by 1/4 inch dia.

J1 CONNECTOR, receptacle, electrical: IF Input UG-625B/U
RF type; 1 round female contact; straight
type; series BNC.

J2 CONNECTOR, receptacle, electrical: 3 Power Input MS3102A16S8-5P
round #16 male contacts; straight type.

J3 JACK, telephone: tip and sleeve type; Telephone JJ-034
bore 0. 253 inch dia.

J4 CONNECTOR, receptacle, electrical: 4 Audio Output MS3102A14S-2P
round #16 male contacts; straight type.

L1 REACTOR: 15 henries; 285 ohms dc P/o Filter TF-5000
resistance; 85 ma dc; insulated for 2500 Network
volts RMS; hermetically sealed steel
case.

L2 Same as L1 s P/o Filter

Network

L3 COIL, radio frequency: fixed; 700 mh, P/o Lowpass CL-117
+5%; 69 ohms dc resistance; 1200 cycles
peaking. .

P1 CONNECTOR, plug, electrical: RF type; J1 Mate UG-260,U
1 round male coaxial contact; straight
type; series BNC. Supplied as a loose item.

P2 CONNECTOR, plug, electrical: 3 round P/o W1 MS3106A16S-5S
#16 contacts, straight type.

P3 Not Used

P4 CONNECTOR, plug, electrical: 4 round 600 ohm Output MS3106A14S-2S
#16 female contacts, straight type.
Supplied as a loose item.

R1 RESISTOR, variable, composition: 50 Input Adjust RV4ATXAS00A
ohms, +10%; 2 watt.

R2 RESISTOR, variable, composition: 2200 Decoupling RC20GF222K
ohms, +10%; 1/2 watt.

R3 RESISTOR, fixed, composition: 10,000 Plate Load RC20GF103K
ohms, 10%; 1/2 watt.
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REF TMC
SYM DESCRIPTION FUNCTION PART NO.

R4 RESISTOR, f{ixed, composition: 22,000 Screen Drop RC42GF223K
ohms, +10%; 2 watt.

R5 RESISTOR, fixed, composition: 22,000 Grid Leak RC20GF223K
ohms, +10%; 1/2 watt.

R6 RESISTOR, fixed, composition: 220 Cathode RC20GF221K
ohms, +10%; 1/2 watt.

R7 Same as R3 Grid Leak

R8 RESISTOR, fixed, composition: 1800 Cathode RC20GF182K
ohms, +10%; 1/2 watt.

R9 Same as R3 Decoupling

R10 Same as R3 Decoupling

R11 RESISTOR, {ixed, composition: .22 meg- Plate Load RC20GF224K
ohms, +10%; 1/2 watt.

R12 RESISTOR, fixed, composition: 1 meg- Grid Leak RC20GF105K
ohm, x10%; 1/2 watt.

R13 Same as R8 Cathode

R14 RESISTOR, fixed, composition: .1 meg- Plate Load RC20GF104K
ohm, +10%; 1/2 watt.

R15 Same as R14 Grid Leak

R16 RESISTOR, fixed, composition: 2700 Cathode RC20GF272K
ohms, +10%; 1/2 watt,

R17 RESISTOR, {ixed, composition: .47 P/o Time RC20GF474K
megohm, +10%; 1/2 watt. Constant Network

R18 Same as R14 Plate Load

R19 RESISTOR, f{ixed, composition: 10,000 Decoupling RC32GF103K
ohms, 110%; 1 watt.

R20 Same as R14 Plate Load

R21 RESISTOR, fixed, composition: 47,000 Screen Drop RC42GF473K
ohms, +10%; 2 watt.

R22 RESISTOR, fixed, composition: 120 Cathode RC20GF121K
ohms, x10%; 1/2 watt.

R23 Same as R14 RF Filter

R24 Same as R14 Envelope Detector

Load

R25 RESISTOR, f{ixed, composition: 82,000 P/o Divider RC20GF823K
ohms, £10%; 1/2 watt. Network

R26 RESISTOR, f{ixed, composition: 68,000 P/o Divider RC20GF683K
ohms, +10%; 1/2 watt. Network
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REF TMC
SYM DESCRIPTION FUNCTION PART NO.
R27 RESISTOR, f{ixed, composition: 12,000 Lowpass Filter RC20GF123K
ohms, +10%; 1/2 watt, Load
R28 RESISTOR, variable, composition: .10 Audio Gain RV4ATRD104A
megohms, 110%; 2 watt.
R29 Same as R17 P/o Time
Constant Network
R30 RESISTOR, f{ixed, composition: 2.2 P/o Time RC20GF225K
megohm, +10%; 1/2 watt. Constant Network
R31 Not Used
R32 Same as R14 RF Filter
R33 Same as R14 Plate Load
R34 Same as R16 Cathode
R35 RESISTOR, variable, composition: .1 AVC Adjust RV4ATXA104A
megohm, 110%; 2 watt, '
R36 Same as R14 Voltage Dropping
R37 RESISTOR, {ixed, composition: 12,000 Decoupling RC32GF123K
ohms, +10%; 1 watt. '
R38 RESISTOR, f{ixed, composition: 33,000 Plate Load RC20GF333K
ohms, +10%; 1/2 watt,
R39 RESISTOR, fixed, composition:=270 Cathode RC20GF271K
ohms, +10%: 1/2 watt.
R40 Same as R38 Feedback
R41 RESISTOR, fixed, composition: .15 Feedback RC20GF154K
megohm, 110%; 1/2 watt.
R42 Same as R17 Grid Leak
R43 RESISTOR, fixed, composition: 300 Cathode RC42GF301K
ohms, +10%; 2 watt.
R44 RESISTOR, fixed, composition: 3,900 Impedance Match RC20GF392K
ohms, +10%; 1/2 watt,
R45 RESISTOR, fixed, composition: 680 Audio Transformer RC20GF681K
ohms, +10%; 1/2 watt. Load
R46 Same as R16 30 db Pad
R47 Same as R45 30 db Pad
R48 RESISTOR, fixed, composition: 39,000 Plate Load RC20GF393K
ohms, :10%; 1/2 watt,
R49 Same as R48 Screen Dropping
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REF

TMC
SYM DESCRIPTIONS FUNCTION PART NO.

R50 Same as R22 Cathode

R51 Same as RS Grid Leak

R52 RESISTOR, fixed, composition: 56,000 Plate Load RC20GF563K
ohms, +10%; 1/2 watt.

R53 RESISTOR, f{ixed, wirewound; 4, 500 Voltage Dropping RW-109-47
ohms, +5%; 10 watt; solder lug ter-
minals.

R54 Same as R17 Grid Leak

R55 Same as R17 Decoupling

R56 RESISTOR, fixed, composition: .12 Decoupling RC20GF124K
megohm, =210%; 1/2 watt.

R57 Same as R25 P/o Feedback

RS58 RESISTOR, variable, composition: Balance Adjust RV4ATXA252A
2,500 ohms, +10%; 2 watt.

R59 RESISTOR, f{ixed, composition: 180 Cathode RC20GF181K
ohms, 210%; 1/2 watt.

R60 Same as R38 Grid Leak

R61 RESISTOR, fixed, composition: 1000 Cathode RC20GF102K
ohms, +10%; 1/2 watt.

R62 Same as R52 Audio Gain

R63 Same as R61 Cathode

R64 RESISTOR, fixed, composition: 27,000 Grid Leak RC20GF273K
ohms, +10%; 1/2 watt,

R65 RESISTOR, fixed, composition: 8,200 Decoupling RC20GF822K
ohms, +10%; 1/2 watt,

R66 Same as R38 Plate Load

R67 Same as R14 Grid Leak

RE8 RESISTOR, fixed, composition: 4, 700 Cathode RC20GF472K
ohms, +107%; 1/2 watt,

R69 Same as R17 Decoupling

R70 Same as R14 Grid Leak

R71 Same as R14 Grid Leak

R72 S i X m siti . 100
ohms, 105 1,2 SoET O Grid Leak RC20GF101K

S1 SWITCH, toggle: DPST; rated at 6 amps; AVC Slow/Fast ST-12A
solder terminals,

S2 Same as S1 AVC On/Off
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triode; 9 pin miniature.

REF TMC
SYM DESCRIPTION FUNCTION PART NO.

S3 Not Used

S4A, B SWITCH, Rotary: 2 section 4 position; Sideband SW-344
non-shorting contacts, contact rating 1
amp at 28 volts dc or 5 amps at 110
volts ac.

S5 SWITCH, rotary: single pole 2 posi- BFO SW-194
tion; contact rating 1 amp at 28 volts dc
or 5 amps at 110 volts ac.

S6 Same as S1 Limiter

Ry SWITCH, toggle: DPST; rated at 6 amps; Power ST-22K
solder terminals.

S8 Same as S7 Output Level

T1 TRANSFORMER, audio frequency: Output TF-100
5000 ohms impedance; secondary 8 ohms
and 600 ohms impedance; frequency
response 300 to 5000 cps; +3 db from
1,000 cps; power output 5 watts.

T2 Not Used

T3 TRANSFORMER, audio frequency: P/o Tank TF-177
cathode to grid coupling type; 9.5 to
11.5 ohms total resistance; 4 terminals;
total inductance 42.5 to 44.5 mhy., - -

T4 Not Used

TS TRANSFORMER, power, step-down and Power TF-196
step-up: primary 105, 115, 125, 210
and 230 volts AC, 50/60 cps; secondary
6.3 vat5amps CT;6.3vat?2 amps CT;
680 volts at 100 MA CT; 5.0 volts at 2
amps; (Ins. for 1000 volts; hermetically
sealed case,)

TP1 JACK, tip: nominal RMS voltage at 60 1st Oscillator JJ-219-1-9
cps, 1250 volts; 0.4 uuf; white teflon Test Point
body.

TP2 Same as TP1 2nd Oscillator

Test Point

Vi ELECTRON TUBE: pentagrid con- Mixer 6BE6
verter; 7 pin miniature.

V2 ELECTRON TUBE: sharp cutoff pentade; 1st Oscillator 6AG5
7 pin miniature.

V3 ELECTRON TUBE: high-mu twin IF Amplifier 12AX"7A
triode; 9 pin miniature.

V4 ELECTRON TUBE: medium-mu twin IF/AVC Amplifier 12AUTA
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REF

TMC
SYM DESCRIPTION FUNCTION PART NO.

V5 ELECTRON TUBE: high-mu twin Audio Amplifier 12AT7
triode; 9 pin miniature.

V6 ELECTRON TUBE: medium-mu twin Reactance Mod. 6J6
triode; 7 pin miniature.

V1 Same as V1 Prod. Dect.

V8 ELECTRON TUBE: beam power; 7 pin Power Output 6AQ5A
miniature.

V9 Same as V5 2nd Oscillator

Vio ELECTRON TUBE: full wave rectifier; Power Rect. 5Y3-GT
8 pin miniature.

Vil ELECTRON TUBE: voltage regulator; Voltage Regulator OA2
7 pin miniature.

w1 CABLE ASSEMBLY, power electrical: Main Power CA-385
6 feet long consists of, 3 conductor rubber
insulated cable; one end terminating in a
male 2 contact plug with grounding wire
attached; other end terminating in a
female 3 contact MS plug. Supplied as a
loose item.

XC1

to - Not Used

XC48

XC49 SOCKET, electron tube: octal type; low |  Socket for XC-49 TS101PO01
crown, 3/32 in. high; molded thermoset-
ting plastic.

XDS1 LAMPHOLDER: accepts T-3 1/4 Socket for DS1 TS-133
bayonet base lamp; flush mounting; has
provision for mounting lens.

XDS2 Same as XDS1 Socket for DS2

XDS3 LIGHT, indicator: miniature bayonet Socket for DS3 TS-106-1
base, with red frosted lens.

XF1 FUSEHOLDER: extractor post type; Holder for F1 FH-100-2
accomodates cartridge fuse; overall
length 2 9/64; stationary end terminal.

XV1 SOCKET, electron tube: 7 pin miniature; Socket for V1 TS102P01
shield mounting facilities,

XV2 Same as XV1 Socket for V2

XV3 SOCKET, electron tube: 9 pin miniature; Socket for V3 TS103P01
shield mounting facilities.

XV4 Same as XV3 Socket for V4

XV5 Same as XV3 Socket for V5
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capacitance 430 uuf, +2%; 500 vdcw;
operating frequency 438-472 kc;
aluminum case.

REF TMC
SYM DESCRIPTION FUNCTION PART NO.

XVé Same as XV1 Socket for V6

Xv1 Same as XV1 Socket for V7

XV Same as XV1 Socket for V8

XV9 Same as XV3 Socket for V9

XV10 Same as XC49 Socket for V10

XV11 Same as XV1 Socket for V11

XY1 Non-replaceable item of Z4.

XY2 Same as XY1

XY3 Non-replaceable item part of Z5.

XZ1 Not Used

XZ2 Not Used

XZ3 Not Used

XZ4 Same as XC49 Socket for Z4

XZ5 Same as XC49 Socket for Z5

Y1 CRYSTAL UNIT, quartz: 438 kc, Lower SB CR-109-79
+.002%; 70 to 80°C, operating tem-
perature range; parallel resonance; 20
uuf +0.5 uuf; load capacitance; funda-
mental operation; type HC-6/U holder.

Y2 CRYSTAL UNIT, quartz: 472 ke, +.002%; Upper SB CR-109-80
70 to 80°C, operating temperature range;
parallel resonance; 20 uuf 0.5 uuf; load
capacitance; fundamental operation; type
HC-6/U holder.

Y3 CRYSTAL UNIT, quartz: frequency BFO Oscillator CR-107
17,000 ke, +10%; operating temperature
75°C.

Z1 FILTER, bandpass: minus 45 db at 16.5 Bandpass Filter FS-153
kc and 21. 8 kc; minus 3 db at 17.4 kc !
and 20. 8 kc.

Z2 FILTER, lowpass: -3 db points at 5 kc Lowpass Filter FX-152
+500 cps, max attenuation equal to or
more than -50 db at 17 ke, max pass band
ripple 20.5 db between 300 and 3500 cps.

Z3 TRANSFORMER, radio frequency: 430 ke Manual A-1387
inductance 225 uh, tap at 115 uh; Adjust
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REF TMC
SYM DESCRIPTION FUNCTION PART NO.
Z4 OVEN, crystal: operating temperature Crystal Oven PO-158-1
75°C; stability +2°C; 6.3 v AC operating
voltage, 7.5 watts; standard octal plug
in base; holds symbol XY1, XY2.
Z5 Same as Z4; holds symbol XY3. Crystal Oven
T-12
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SCHEMATIC DIAGRAMS
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Figure 8-1. Schematic Diagram, Model MSR-9
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