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GUARANTEE

All items of equipment and material used in this unit are guaranteed
against material defects, workmanship or manufacture, for a period of one
year from date of the installation, except that the items of equipment and
material are not guaranteed for a term longer than two years from the date
of shipment.

Under the terms of this guarantee, all items which fall within the periods
defined will be replaced F.O.B. point of installation without cost to the
purchaser. The company will pay transportation charges of any defective part
which it desires to have returned to its plant. If, upon examination of the
defective item the company can show that failure was not due to any defective
workmanship, material or manufacture, the company will bill the purchaser
for the cost of replacement, including transportation charges.

NORTHERN RADIO COMPANY, Incorporated
NEW YORK, NEW YORK



September 24th, 1970

ADDENDUM NO. 8

LOW LEVEL POLAR OUTPUT OPTION

This Addendum covers a method of providing a Low L vel
Polar (+ 6 volt + 1 volt DC) Output option, per MIL-STD-188( ),
for the Frequency Shift Converter, Type 174 Models 3 and 3A.

When Low Level Polar Output is required, the Convert r
is equipped with a PRINTER DRIVER (POLAR HIGH LEVEL) Subassembly
SA 174210, which has been modified to produce a low level polar
signal meeting the requirements of MIL-STD-188( ).

Technically, the modification consists of the addition of
2 geries current limiting resistor in the output circuit with the
final output shunted by a bridge rectifier - zener diode combination
which limits the output voltage to + 6 volts + 1 volt for loads not
exceeding 10 mA, and limits short circuit current to approximately
15 mA. A shunting capacitor is also provided to "shape" the out-
put wave amd minimize high frequency output components.

Electrical Parts List for Subassembly Modification (NRC 2077)

Sym-

bol Description Mfr. Part No.

cl 0.68 mfd +80, -20% 50 volt ceramic SPR 7€023684D
capacitor : 8S00E

CR1l Rectifier Assembly, Bridge, 50 V MOT MDA-~920A-2
rms minimum, 0.100 mA minimum

CR2 4.7 volts + 5% zener diode, ANY IN750A
400 mw

Rl 4.7K ohms + 108 2 watt ANY RC42GF472K

composition reaistor



The following'steps outline the procedure to be followed
in installing this modification:

a) Remove the lead from Pin 7 of Connector P601 and
connect it to Point A of the Modification Sub-
assembly.

b) Remove'the lead from Pin 14 of Connector P601 and
connect it to Point B of the Modification Sub-
assenmbly.

c) Connect a lead from Point D of the Modification
Subassembly to Pin 7 of Connector P601.

4) Connect a lead from Point C of the Modification
Subagsembly to Pin 14 of Connector P601.

e} Remove the two screws mounting PC board NRC 2016
(EB301) that are nearest the Connectoxr PGOL.

f) Mount the Modification Subassembly with two screws,
3/8 inch long. Place 3/32 inch spacers between the
two boards.

The following drawings form part of this addendum:
Schematic (NRC 2077) A-9-1052

Component Layout (NRC 2077) A-9-1053
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July 1, 1970
ADDENDUM NO, 7

This addendum covers the Tunable Discriminator SA174203A-S,
usable in Northern Radio Frequency Shift Diversity Converter, Type 174 Model 3.
This Diseriminator is tuned for a fixed 'Mark'' frequency of 1000

hertz and an adjustable "Space' frequency as shown below:

Switch "Space'’ For Total

Fosition Frequency Shift of
1 1300 Hz _ 300 Hz ¢ SO H:z
2 1400 He A 400 Hz #+ 50 Hz
\ 1500 Hz 500 Hz ¢ 50 Hz
4 1600 Hz 600 He % SO Hz
5 1700 Hz 700 Hz t 50 Hz
é 1850 Hz 850 Hz & 75 Hs
7 2000 Hz 1000 He & 75 Ha

An Electrical Parts List for the Discriminator SA174203A-S forms a
part of this Addendum.

Schematic Diagram, NRC Dwg, No. C-SA174-2-0103A-S is also included.



Instruction Egok ) Addendum No, 7
Frequency Shift Divers1ty Conyert r Type 174 Models 3 & 3A

ELECTRICAL PARTS LIST FOR DISCRIMINATOR, SA174203A-S:

Sym-

bol Function Description Mfr. Part N .

CR301 Mark signal 50 volt 100 mA silicon diode ANY  1N659 er
rectifier ) ANY 1K1k

CR302 Mark signal SO volt 100 mA silicon diode ANY  1RéS9 or
rectifier ANY  1NO1k

CR303 Spece signal SO volt 100 mA silicon diode ANY 1N659 or
rectifier ’ ANY 1N91hk

CR304 Space signal 50 volt 100 mA silicon diode ANY 1N659 or
rectifier : ANY  1N914

, ~ FL301 Bendpass filter 2550 cps bandpass filter FRC 1326

FL302 Discriminator tank Tuned circuit NRC 2039
¢ircuit

P301 Main connector Mgle comnector - 24 pin AMP  $7.10240
plug

W01 Mark tank driver NPN silicon transistor MOT 2N2501
transistor

Q302 Mark tank driver NPN silicon transistor MOT 2N2501

, transistor

Q303 Space tank driver NPN silicon transistor . MOT 2N2501
tramsistor

Q04  #pece tank driver NPE silicon transistor MOT  2N2501
transistor

Q305 Q301-Q%02 current NPN silicon transistor MOT 2N2501
control transistor

Q06 Q303-Q30k current NPN silicon transistor MOT  2N2501

: control transistor
| R301  Mark tank drive  1Kohm + 20% 1/A4 watt ALB  FHIO2M

control resistor rectangular fotentioaeter

R302  Spac tank driv 1K oha + 20% 1/4 watt ALB  RH102M

;
H
«
1
‘
P

control pesbeter rectangular pot ntiomet r




Instruction Book

Frequency Shift Diversity Conv rter

Blectrical Parts List for Discriminator, SA174203A-S:

Addendum No. 7
Type 174 Models 3 § 3A

R304

R305

R306

R307

R308

R309

R310

R311

RA2

R313

Function

Q305 base bias
resistor

Q306 base biss
resistor

U305 emitter
resistor

Q306 emitter
resistor

Q305 base bias
reqiator

Q306 base bias
resistor

Q305, Q306 bias
control resister

Q301 input coupling
resistor

Q302 input
coupling reasiator

Q03 input
coupling resistor

GOk input
coupling resistor

Description

4.7 ohms + 10% 1/4 watt
coaposition resistor

4.7K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

L.7X ohms + 10% 1/4 watt
composition resistor

4.7K ohms + 10% 1/4 watt
composition resistor

10K ohm + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

(cont'd)

Mfr. Part No.
ANY  RCO7GF472K
ANY  RCO7GF472K -

. ANY  RCQ7GF331K
ANY  RCO7GF331K
ANY  RCO7GF472K
ANY  RCO7GF472K
ANY  RCO7GF103K
ANY  RCO7GF101K
ANY  RCO?7GF101K
AN¥ RQO?G!lOlK
ANY RCO7GF101K
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May 1, 1970

ADDENDUM NO. 5

t

This addendum ocovers the High Level, Polar, Printer Driver
SA174210. This Driver may be used in place of the Priater Driver,
SA174206A when polar output is desired.

The plug-in High Level, Polar, Printer Driver includes a
power transforwer, rectifiers and filter for a sclf-contained polar
battery.

DC isolation between the output of the DC Amplifier
(8A174205A) and the Polar Printer Driver is obtained through the us
of a keyed oscillator operating at approximately 50 KHz. Transistor
Q603 serves as the oscillator and transistors Q601 and Q602 control
the oscillator, keying it '"ON" for a "MARK" signal and "OFF" for a
"SPACE" signal.

In normal keying, a "MARK" signal is represented by a
positive voltage at Pin 11 of Connector P60l. Transistor Q601 is rever- °
sed biased and is ocut off. Transistor Q602 is forward biamsed by th
negative supply voltage on Pin 12 of Connector P60l and saturates per-
mitting transistor Q603 to osoillate. Transformer T602 serves as an
inductor for the oscillator circuit and as a decoupling transformer.
The AC voltage appearing across the secondary of T602 is rectified by
diode CR60S and filtered by capacitor C605. This voltage biases
transistor Q605\to saturation. When this condition exists Q607 is for-
ward biaged and Q604 is reverse biased. With GA07 forward biased,
there is a low impedance path for the minus 60V Loop Battery to Pin 7,
of P601, With ((0O4 “eut—off", the positive Loop Battery loop is
open circuit. :

For a "SPACE" condition in normal keying, a negative voltage
is present at Pin 11 of P60L. This condition forward biases Q601
cutting off Q602 and oscillator Q603. With no AC signal across the
seoondary of T602, transistor Q605 is "cut-off". Under these con-
ditions Q604 is forward biased from the positive Battery Loop. Tran-
sistor Q607 is also "cut-off" and the current limiting resistor R612
is inserted in the negative Battery Loop. Q604 and Q606 are connect d
in the conventional Darlington configuration, so that, when Q604 is
forward biased, Q606 presents a low impedance to the plus 60V Loop
B‘tt.ryc

Resistors R610 and R611 serve to limit the current flow
through Q606 and Q607 and to protect the transistors against voltag
surges which occur during the MARK-SPACE transitions as a result of
the inductive reactance of a normal teleprinter load.,



ADDENDUM NO. 6  (gont'd)

An Electrical Parts List for the High Level, Polar, Print r
Driver forma a part of this addendum.

Sym~

bol Function

c601 Filter capacitor

C602 Filter capacitor

c603 Input filter
capacitor

C604 Q603 base coupling
capacitor

C605 Rectifier filter
capacitor

CR601 Rectifier

CR602 Rectifier

CR6O3  Rectifier

CR604 Rectifier

CR605 Input olamping
diode

CR606 Oseillator output
rectifier diode

CR607 Q606 collector
bias dlode

CR608 Voltage balance
diode

P601 Main connector plug

Q601 1lst oseillator

control transistor

Description

250 wfd 150 volt electro-
lytic capacitor

250 mfd 150 volt electro-
lytic capacitor

0.01 mfd 5C volt ceramic
disc capacitor

680 pfd ¢ 10% 500 volt
ceramic oapacitor

0.1 mfd + 10% 200 volt
mylar capacitor

225 volts 400 mA silicon
diode

225 volts 400 mA silicon
diode

225 volts 400 mA silicon
diode

225 volts 400 mA silicon
diode

225 wvolts 400 mA silioon
diode

General purpose germanium
diode

225 volts 40O mA silicon
diode

225 volts 400 mA silioon

diode

14 pin male connector

Germanium transistor, 250 mA

PNP

Mfr. Part No.

S8PR  39D257F150HP4
SPR  39D257F150HP4
SPR TG-S10

CEN 1ID 681

FDE MFC-10kK

ANY  1N645

ANY  1N64S

ANY  1N6A45

ANY  1N645

ANY  1NG645

SYL ~ 1N34kaS

ANY  1N6LS

ANY  1N64S

AMP  57-10140

MOT  2N652A



Q60k

Q603

Q607

R601 -

B602

R60S

R606

R607

R609

R610

&otiog

2nd oacillator
control transistor

Oscillator
transistor

Positive switching
4rive transistor

Switching ocontrel
transistor

Positive switching
transistor

Negative switching
transistor

Bleeder resistor

Input coupling
resistor

Q602 base bdias
resistor

Q602 base shunt
resistor

Q603 base series
resistor

Q605 vase series
resistor

Q605 base shunt
reaistor

Q66‘v base series
resistar

Q606 base shunt
resistor

Current limiter
resistor

ADDENDUM NO. 6  (oont'd)

Des tio

Germanium transistor, 250 mA
PNP

Germanium transistor, 250 mA
PXP

8ilicon transistor, 250 volt
NPN

Silioon transistor, 250 wvolt
NPN

Silicon transistor, 250 volt
NPN

Silicon tramsistor, 250 volt
NPN

220K ohms ¢ 10% 1/4 watt
oomposition resistor

22X ohms ¢ 10% 1/h watt
composition resistor

10K ohms + 10% 1/% watt
composition resistor

10K obms ¢ 10% 1/h watt
oomposition resiator

33 ohms + 10% 1/b watt
composition resistor

680 ohms ¢ 10% 1/4 watt
ocomposition resistor

3.3 ehas + 10% 1/4 watt
oomposition resistor

A7X ohas ¢ 10¥% 1 watt
composition reaistor

15K ohms ¢ 10% 1/h watt
composition reaistor

220 chas ¢+ % 6.5 watt
wirewouad resistor

MOT

NRC

NRC

>
3

i & § 3 & § &

2N652A

2N6524A

1340

1340

RCO7Gr224K

RCO7ar223X

RCO?Gr103X

ROO7Gr103K

RCO7GI333X

RCO7GP681K

RCO7GF33X

RC32GP473K

RCO7Ar15XK

RW67V221



Bol

R611

R612

R613

T601

T602

ction

Current limiter
resistor

Current balance
resistor

Q507 base shunt
resistor

Power transformer

Oseillator
transformer

ADDENDUM NO. &

Deseription

(cont'd)

220 ohns £ 5% 6.5 watt
wirewound resistor

47K ohms + 10% 1 watt
composition resistor

15K ohms ¢ 10% 1/4 watt
composition resistor

Power transformer
Pri: 117/234 volts

Sec: 92 volts CT, 100 mA

L]

1
at

N \N

Ui O

t
t

[~y "
3} 3

Wn
wn

urns CT

B

The following drawings are also included:

Schematic Diagram

Wiring Diagram

Component Layout

(Powar Supply)

Componant Layout (Driver)

Mfr. Part NQ.

ANY RW6?V221

ANY  RC32GF473K

ANY RCO7GF153K

NRC 1328

5
Q
[
b
o

C-SA174=2-0110
B=SA174-2-0210
A-SA174-2-0310
A-SA174-2-0410
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REVISIONS
SYM. DESCRIPTION DATE APPROV.
B- ASSEMBLY NRC 2015
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Sym-
bol
Cc701

C702A)
)
C702B)
C703
C704
C705
C706
CR701
CR702

CR703

CR70k

5 Dec mber 1969

ADDENDUM NO, 5

This addendum covers the Monitor, Part No, SA 174307A, which is
directly interchangeable with the SA 174307 Monitor.

The description of the operation of the SA 174307 Monitor contained
in Chapter I is applicable to the SA 174307A.

In addition, the SA 174307A may be used to monitor Low-Level DC
Keying Systems (e. g. + 6 VDC) by changing R725 in the differentiating
network from 100,000 ohms to 33,000 ohms,

An Electrical Parts List for the Monitor SA 174307A forms a part of
this addendum,

Function

CRT supply voltage
doubler capacitor

CRT supply
filter
capacitor

Transistor supply
filter capacitor

Transistor supply
filter capacitor

€703 input coupling
capacitor

<703 output
coupling capacitor

CRT supply
rectifier

CRT supply
rectifier

Transistor supply
rectifier

{701 input wave
shaping diode

Descrintion

0.1 mfd + 10% 600 WVDC mylar
capacitor

2x0.1 mfd + 10% 1000 volt
bathtub capacitor
(C702A and C702B in one case)

4 mfd 250 volt electrolytic
capacitor

4 mfd 250 volt electrolytic
capacitor

0.01 mfd GMV 600 volt ceramic
disc capacitor, 11/16" dia.

0.01 mfd GMV 600 volt ceramic
disc capacitor, 11/16" dia.

1500 volt 100 mA silicon
diode

1500 volt 100 mA silicon
diode

1500 volt 100 mA silicon
diode

225 volt 400 mA silicon
diode

Mfr Part Ng,
FDE  MFF-104K
ASC  MGCR=6=1
SAN  5010.2X1RT
AEO  PRS 1550
AEO  PRS 1550
SOL  CD20X-1032
SO CD20X~103Z
MOT  1N3283
MOT 1N32283
MOT 1N3283
ANY  1N64S

or



Addendum No.,

Q702 input wave

Main connector plug

amplifier transistor

amplifier transistor

Vertical amplifier

CRT supply surge

CRT supply surge

C702 discharge

C?702 discharge

control resistor

CRT supyply divider

CRT focus control

CRT supply divider

Transistor supply
surge resistor

Sym-
bol Function
CR705

shaping diode
P701
701 Horizontal
Q702 Horizontal
Q703

transistor
R701

resistor
R702

resistor
R703

resistor
R70+4

resistor
R705 CRT intensity
R706

resistor
R707

resistor
R708

resistor
R704
R710

C703 discharge
resistor

Description

225 volt 400 mA silicon
diode

Male connector = 14 pin

NPN silicon high voltage
transistor

NPN silicon high voltage
transistor

NPN silicon high voltage
transistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

2.2 megohms + 10% 1 watt
composition resistor

2,2 megohms + 10% 1 watt
composition resistor

100K ohms + 10% 2 watt
potenticmeter

150K ohms + 10% 1/4 watt
composition resistor

500K ohms + 10% 2 watt
potentiometer

1.5 megohms + 10% 1 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

1 megohm + 10% 1/4 watt
composition resistor

5 December 1969

Mfr. Part No.

ANY  1N6LS

AMP  57-10140

NRC 1340

NRC 1340

NRC 1340

ANY  RCO7GF101K
ANY  RCO7GF101K
ANY  RC32GF225K
ANY  RC32GF225K
ANY  JAINOS6P1OLUA
ANY  RCO7GF154K
ANY  JAINOS6PSOLUA
ANY  RC32GF155K
ANY  RCO7GF101K
ANY  RCO7GF105K



Addendum No. 5

Sym=-

bol

R711

R712

R713

R714

R715

R71.6

R7.7

R7.8

R719

R720

R721

R722

R723

R724

Function

Transistor supply
ilter resistor

C70k4k discharge
resistor

Q701 input coupling
resistor

Q701 base shunt
resistor

Q701 input wave
shaping resistor

Q701 collector
resistor

CRT space signal
amplitude control

Q701, Q702 emitter
resistor

Q701, Q702 emitter
bilas resistor

Q702 collector
resistor

CRT mark signal
amplitude control

Q702 input wave
shaping resistor

Q702 input coupling
resistor

Q702 base shunt
resistor

-3 -

Description

L,7K ohms + 10% 1/4 watt
composition resistor

1 megohm + 10% 1/4 watt
composition resistor

100K ohms + 10% 1/4 watt
composition resistor

22K ohms + 10% 1/k4 watt
composition resistor

68K ohms + 10% 1/4 watt
composition reasistor

330K ohms + 10% 1/4 watt
composition resistor

2.5k ohms + 20% 1/4 watt
rectangular potentiometer

1K ohm + 10% 1/b4 watt
composition resistor

1 megohm + 10% 1 watt
composition resistor

330K ohms + 10% 1/4 watt
composition resistor

2.5K ohms + 20% 1/4 watt
rectangular potentiometer

68K ohms + 10% 1/b4 watt
composition resistor

100K ohms + 10% 1/h watt
composition resiastor

22K ohms + 10% 1/4 watt
composition resistor

Mez.

ANY

ANY

ANY

ANY

ANY

ANY

ALB

ALB

ANY

ANY

ANY

ALB

ALB

ANY

ANY

S December 1969

Part No.

RCO7GFL72K
RCO7GF105K
RCO7GF10LK
RCO7GF223K
RCO7GF683K
RCO7GF334K
RH252M or
RP252M
RCO7GF102K
RC32GF105K
RCO7GF334K
RH252M or
RP252M
RCO7GF683K

RCO7GF1O4K

RCO?7GF223K



Adclendum No, 5

Syme

bol Function

R72S Q703 input coupling
resistor

R7z6 Q703 base bias
resistor

R727 {703 base shunt
resistor

R728 Q70% collector
resistor

R729 Q703 emitter
resistor

R730 V701 vertical
deflection
electrode resistor

R731 V701 vertical
deflection
electrode resistor

T701 Power transformer

V701 Monitor Oscilloscope

X701 Socket for Cathode

Ray Tube

5 December 1969

‘Description Mfr. Part No.
100K ohms + 10% 1/4 watt ANY  RCO7GF104K
composition resistor
1 megohm + 10% 1/4 watt ANY  RCO7GF105K
composition resistor
47K ohms + 10% 1/4 watt ANY  RCO7GF473K
composition resistor
68K ohms + 10% 1/4 watt ANY  RCO7GF683K
composition resistor
10K ohms + 10% 1/k watt ANY  RCO7GF103K
compositior resistor
2.2 megohms + 10% 1/L watt ANY  RCO7GFe25K
composition resistor
100K ohms + 10% 1/4 watt 'ANY  RCO7GF104K
composition resistor
Power transformer NRC 1322
Primarys 115/230 volts
Sec, #l: 6.3 volts AC, 0,6 amp
Sec, #2: 375 volts tapped at

150 volts, 10 mA
Cathode Ray Tube, 1" RCA  1EP1
11 pin socket, 3 tabs EFJ  124-311-100

* TFor Low-Level DC Keying Systems (e. g. + 6 VDC), R725 is:

33K ohms + 10% 1/4 watt ANY

composition resistor

The following drawings are included:

Monitor SclLematic

Component Layout (Power Supply)

Comronent Layout (Amplifier)

C=SA=174=3-0107A
A=SA=174=3-0307A
A=SA=174=3-0L07A

RCO7GF333K
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NOVEMBER 6TH, 1967

ADDENDUM NO. &

MODIFICATION OF NORTHERN RADIO TYPE 174 MODELS 2, 3, and 3A FREQUENCY SHIFT
DIVERSITY CONVERTERS TO ADD 'Mark-~Hold"™ FEATURE.

In some applications of the Type 174 Converters it is desirable to
have a "Mark-Hold" feature, to hold the Converter output signal in "Mark"
condition, whenever the incoming tone signal disappears. '

A Modification Kit (NRC 1642) is available for accomplishing this
requirement. This Kit consists of an etched circuit board (EB 218) with
components and a 2.5K ohm potentiometer. The etched circuit board is mounted
on the underside of the main chassis and the potentiometer is mounted on the
rear of the main chassis between terminal block E1 and the Test Jacks.

The circuit of the "Mark-Hold' Kit is shown on NRC Drawing No. B-
9-0368. Functioning is as follows:

AGC voltages developed by the amplifiers for the two channels of
the Converter are applied to the bases of transistors Q1001 and
Q1002 and compared with the THRESHOLD voltage applied to the

base of Transistor QL003. If either (or both) of the channels

is developing an AGC voltage greater than the THRESHCLD voltage
then transistor Q003 is "cut-off" and transistors QlOOI and
Q1CO5 also are cut-off. In this case the Converter circuitry
functions in its normal manner. ‘

If neither AGC voltage is equal to the THRESHOLD voltage than
Q1003, Q1004 and QLOOS are conducting and, through the connection from the
junction of Resistor RL0O06 and R1007 to Pin 11 of Socket J6, the "Mark-Hold"
circuitry forces the output of the converter to a "Mark' condition.

The THRESHOLD adjustment can be set to allow a dynamic signal
level variation of approximately 40 dba (from +10 dbm to -30 dbm) for
operation of the Converter while still assuring that the output will be
held in "Mark'" condition for no signal input. It should be noted that this
- dynsmic range is the range of the signal which is instantaneously stronger.
That is to say, if either channel is at =30 dbm or greater the Converter
will function properly. '

v PV N w2 W ane el S by



Instruction Boek Addendum No, &

Frequenoy Shift Diversity Coaverter

Initial adjustment procedure is as follows:

1.

2.

7e

Terminate Channel 2 input with a 600 ohm resistor.
Throw Diversity Switch to Channel 1 portion,

Apply a keyed tone signal to Channel 1 input at -40 dbm
level.

Observe cutput sigmal (preferably with an oscilloscope)
while adjusting the THRES'OLD control from full clock-
wise position in a counter clockwise condition until
keying jurt stops. OCutput should then rest in "Mark"
conditicn.

Increase input signal level until clean keying is
chserved. This should occur at aprroximately =35 dbm.

Arrly normal sirnals to both channel input terminals and
restore Diversity switch to DIVERSITY yosition.

Converter is now ready to handle traffic.

Type 174 Models 3 & 3A

L B e et o e il
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ADDENDUM NO. 3

August 1st, 1967

This Addendum covers a modification to the chassis of the Type 174

Models 3 and 3A Converters to improve the functioning of the "Keying Speed"
circuitry.

The modification is effected in the following manner:

On_the Main Chassis - Socket '"J5"

Grey~Green lead is moved from terminal "D" to terminal "E",
Purple-Grey lead is moved from terminal "H" to terminal "'D",

On the Front Panel - Switch "83"

Purple-Grey lead is moved from terminal "A" to terminal "Al".

A new capacitor (C3) 0.47 mfd + 20% 25 volts is installed across
terminals "A" and "Al" of the switch, &PR 5Cl1 or equal.

(Note: Terminal "A" is the center terminal, "Al" is the previously
unused end terminal.)

-~

This change has been incorporated into units with the following serial
numbers and is recommended for all unita;

Serial Nuabers ~ Type 174 Model 3 Serial Nos. 318, 518 to 605 and up.
Type 174 Model 3A Serisl Nos. 479 to SOk and up.



ADDENDUM NO, 2

August 24, 1966

This Addendum covers the features of the Type 174 Model “3A Converter
wvhich distinguish it from the Type 174 Model 3 unit.

For "Space Diversity" wideband operation the Type 174 Model 3A
Corverter utilizes a Discriminator Network different from the one used in the
Model 3 Converter, and the "Tuning"” ewitch (S6) on the Converter front panel
has been changed to accommodate the new network.

Functionally, trie new combinetion provides for two tuning tandwidths,
with the channel center frequency fixed at the same frequency for ejither band-
width, as oppoced to the tuning arrangement of the Model 3 Converter where the
"Mark" frequency is fixed and the "Space'" frequency is varied to suit the
required bandwidth,

The SA 17L2C3A-WE3 Liscriminator Network normally supplied with this
Converter is tuned for a center frequency of 2550 hertz and the "Mark" and
"Space” frequenciee aure as shown bLelow:

Switch "Space" "Mark"

Positior Frejuency Frequency For Srift of
1 2237.5 Hz 2762.5 Hz kS Hz (+ 212.5 Hz)
2 21° He 2475 He €90 Hz (+ 425 Hz)

Networks for cther center frequencies or shifta may be obtained on
spe:ial order.

For "narrow band" "Space Diversity' or "Frequency Diversity"
operation the furctioning of the Type 17L Model %A and Model 3 Converters
is identical. Fcr tnese modes of cperation, the Discriminator Tuning is
ent:irely determined by the Network components and the '"Tuning'" switch is
automatically disconnected from the circuitry when Narrow Band Netwvorka are
used,

. ki AN R N we e



ADDENDUM NO. 2 (Cont'd)

August 24, 1966

The Electrical Parts Lists of the Type 174 Model 3 and 3A Converters
differ only in the type of switch used as S6 in the two units, as indicated below:

SYMBOL S6 TUNING SWITCH

Converter
Model Description Mfr. Part No.
Type 174 Model 3 2 circuit, 11 position non-shorting CEN 2513

rotary switch, 1/2" shaft

Type 174 Model A 4 circuit, 2-6 position non-shorting CEN PA 2011
rotary switch, 3/8" shaft

Also for "wideband" operation Discriminator Networks, Type SA 174203A-WB()
must be used with the Type 174 Model 3A Converter, while the Type SA 174203A=()
Networks are used with the type 174 Model 3 Converter.



ADDENDUM NO. 1

April 19, 1966

The Electrical barts List for the Frinter Drivqr used in the
Type 174 Model 3, Frequency Shift Diver.ity Converter, has Leen modified
to change the value of R602 from <¢2K ohms to /20K ohms.

The corrected entry 1ir the "B ectrical Farts Iist for Printer
Driver', SA174206A, is as follows!

8.mol Function Descriptinn Mfr. Part MNo,
R602 C60. bleeder 220K ohms 21U 1/L wuntt ALY RCUPGF22LK
re=sistor commosition resistor

This crange has been incorporited into units with t.e following
serial numbers and is recormended for all units:

Serial Numbers 228, 307, 317, and above
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. Instruction Desk

Trequeney Shift Diversity Cenverter Type 174 MNedel 3
TANLE OF QCWTENTS
1. GENERAL
Purpose
Description

2,

3.
b,

Se

Technical Data

Bandpass Filters

Automatic Gain Contrel Amplifier (8A 1742014)
Limiter Amplifier (BA 174202A)

Discriminstor Cireuits (SA 174203A)

Combiner Circuits & Diversity Control (8A 174204A)
DC Amplifier (8A 17420%4)

Printer Driver (8A 174206A)

Memiter Circuit (84 174307)

Powver Supply (8SA 174308)

Autematic Threshold Ceatrel Uamit (SA 174209A)

INSTALLATION

Mechanical Installation
Kleetrical Ianstallation

Space Diversity Operation
Frequency Diversity Operation

OPERATING INSTRUCTIONS
MAINTENANCE
ELRCTRICAL PARTS LIST
DRAVINGS

Schematics:

C=~174=~3-01
B-8A-174=2-0101A
B-SA=174-2-01024
Cm8A~174=2
B=84A-174~2-01084A
B-§A-174~-2-01054
B-8A-174-2-0106A
C=8A=174-3=0107
B=8A-]174~3=-0108
B=8A-17k-2-0109A

5=2u~66 ns

i E4



Instrustien Boesk Table of Contents
Trequeasy Shift Diversity Comverter Type 174 Model 3

6. DRAWINGS (econt'd)
Component Layouts:

A=8A=174=2=-02014A
A=SA=174-2=0202A
A=SA=174=2-0203A
AeSA=174=2-0204A
A=SA=174-2-0205A
A=8A-174=2-0306A
A~SA=174=2-0006A
SA-178-2-0407

A=8A=174-2-03%07

A=8A=174-3-0208

A=SA~174=2-0209A

Tuning Patterns A-174-2-20

Schematic - Discriminator for SA 174203A () C-3AL74=2-0403A
Schematic - Disoriminator for SA 174203A-WB3 C-174-2-0103A~WB3

Test Circuit B-6-1316

-



Instruction Book
Freguency Shift Diversity Convertér Type 174 Model 3

l. GENERAL

———————

Purpose:

The Northern Radio Company Frequency Shift Diversity Converter,
Type 174 Model 3, is used to demodulate the frequency shifted audio output
signal from one or two radio receivers into DC pulses suitatle for operating
printers or feeding information into data processing terminals, By means of
pluz-in frequency determining networks, wide or narrow shift signals, located
at any reasonable part of the audio spectrum, may be accommodated.

Description:

The Northern Radio Company Frequency Shift Diversity Converter,
Typs 174 Model 3, is a fully transistorized two-channel diversity unit, for use
with single receiver frequency diversity systems, or with two receiver space
diversity systems. Either type of operation may be accomplished with the
proser selection of subassemblies,

The audio tones of each channel are separately limited and demodulated
before combining takes plnce. Combining action is controlled in such a manner
that the signal channel which receives the stronger signal at its input terminals
contributes the larger percentage of the combined output. The combined output
signel is then low pass filtered and amplified to drive an "Electronic Relay".
The output terminals of the Electronic Kelay are electrically isolated from the
chaissis and from the other circuit "common' connections, and may be used as
"dry contacts" to control an externally powered circuit, or may be connected to
an internal source of DC power to provide nominal 60 or 20 milliampere signals
to the extermal circuits.

Technical Data:

Input Impedance: 600 ohms unbalanced

Input Level: -50 to +10 VU

Input Frequencies: L25 to 3%15 cps channels at + 42,5 cps shift,
(Frequency Diversity) or 300 to 3300 cps channels at + 30 cps shift.

Other frequencies and shift available for
special application.

(3pace Diversity) Center frequencies and shifts adjustable to
meet operating requirements. Normally
centered on 2550 cps for 850 cps shift.

Output: 1. '"Dry Contact'" keying of externally
powered circuits up to 100 milliamperes
and 260 volts open circuit.

2. Internally powered 60 or 20 milliamperes
(nominal) keying to 2000 ohm loads
(floating). Neutral or polar output.



Inistruction Book

General

Frequency Shift Diversity Converter Type 174 Model 3

Technical Data: (cont'd)

Limiter Recovery Time:
Maximum Channel Keying Speeds:

Monitoring Facilities:

Controls:

Power Requirements:

Mounting:
Dimensions:

Weight:

Negligible for a 40 VU differential between
Mark and Space frequencies.

50 dot cycles to 1200 dot cycles, consistent
with bandwidth of networks in use.

Cathode Ray Tube monitoring of keying and
tuning.

Input Level Indicator Meters (Two)
Output Current Indicator Meter

Input Level Jacks

Output Current Jack

"Output" Test Points on Plug-In Modules

Primary Power Switch

Input Monitor Switch

Channel Switch

Sense Switch

Tuning (Space Diversity)

Keying Speed Switch

Output Current Control

CRT Controls (Focus and Intensity)

115/230 + 10% volts AC, 47/440 cps, 15 watts,
approximately

Standard relsy rack
19" wide x 3-1/2" high x 14" deep, approximately

Approximately 16 pounds



General

Instruction Book ° L rlm el
Fraquency 8hift Diveraity Converter . - : " Type 174 Model 3

Bandpass Filters: , = . .

Bandpass Filters are contained in tho'"Plug-In" Frequency Deter-
mining Networks whenever necessary.

Automatio Gain Control Amplifier (SA 1Z4201A):

The Automatic Gain Control (AGC) Amplifier serves two functions.
By "compressing" the eignal, it acts as part of the limiter chain, and it
produces a control signal which is utilized in the Diveraity Control func-
tions. '

f

The AGC Amplifier consists of a "variolosser" amplifier (including
Transistors Q101 to QLOb inclusive), and a signal rectifier and filter sec-
tion (including Transistors Q105 and Q106). The rectified and filtered signal
developed at the amplifier output is fed back to the variolosser where any
increase in control current causes an increase in the signal attenuation
through the variolosser, with the result that the output signal from the AGC
Amplifier is "compressed" in relation to the input signal. .

Limiter Ampliffor (SA 1742024): :

Transistors Q01 to Q202 comprise a push-pull "MNimiter" amplifier
( which accepts the signal from the AGC Amplifier and delivers a signal which
is of essentially constant amplitude for all input signals exceeding a level
of approximately -50 dbm. The collector circuits of Q201 and Q02 are directly
connected to the inputs of the Discriminator circuits where further limiting

takes place.

R

Discriminator Circuits (SAL74203A) :

' Transistors Q301-Q306 inclusive are used to drive the Discriminator
, Tsnk, including 11-IA4 inclusive, and associated capacitors and reaistors.
E Q01 and Q302 drive the "Mark" (idigh MPrequency) Tank, while Q304 and {305 drive
: S tte "Space" (Low Frequency) Tank. The amplitude of signal developed by the
"Mark" tank cireuit is gontrolled by variable resistor R301, while the ampli-

| tude of the "Space" tank is controlled by the variable resistor R302. The
o ) absolute amplitude of both signals may be reduced simultaneously bv the appli-
3 cation of a control signal (from the Diversity Control SA 17430MA) to the june-
o tion of Resistors R307, R308, and R309. The function of the control signal is
E : ~ to reduce the bias voltage applied to the bases of "current sink" transistors
S Q303 and Q306 and thus peduce the drive power applied to the tank circuits.
N , Diodes CR301 to CR3%04 inolusive, rectify the signal voltage develoned across
the "Mark' and "Space' tanks with the "Mark' signal daveloping positive vol-
tage and the "Space" signal developing negative voltage,
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Frequency Shift Diversity Converter Type 174 Model 3
Discriminator Circuits (SA 1742034): (cont'd)

The SA 174203A Network is normally used for "Space Diversity"
operation where the outputs of two different radio receivers feed the two
channel inputs of the Converter. Provision is made for accommodating
frequency shift sigrals with different amounts of shift in the following
manner, The "Mark' Tank in the SA 174203A is permanently tuned to a
frequency of 2975 cps, while the "Space" Tank circuit is tunable from the
front panel of the Converter ("Tuning" Control). The basic "Space' Tank
circuit is tuned to a frequency of 1775 cps and this circuit may be retuned
to other frequencies by adjustment of the tuning control switch. Approxi-
mate "Space" resonant frequencies, commencing with the "Tuning" switch, in
its most counter clockwise position, are as follows:

Switch "Space'

Position Fregquency For Shift Of
1 2825 cps 150 cps (+ 75 cps)
2 2775 cps 200 cps (+ 100 cps)
3 2675 cps 300 cps (+ 150 cps)
4 2575 cps 40O cps (+ 200 cps)
5 2275 cps 600 cps (+ 300 cps)
6 2125 cps 850 cps (+ 425 cps)
7 1775 cps 1200 cps (+ 600 cps)

In operation, the radio receiver is always tuned to place the
"Mark" frequency at 2975 cps. The Converter "Tuning" Control is then tuned
to resonate the "Space" frequency. Normally, the Converter will function
without errors if the Space Tuning is within one position of the correct
adjustment,
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Combiner Circuits and Diversity Control (SA 17420LA):

The rectified discriminator outputs from the two channels are fed
to the bases of Transistors QUOl and QLO2, These transistors, functioning
as emitter followers, are used to minimize loading of the tank circuits by
the rectification function. The emitters of Q401 and Q402 connect to a low
pass RC filter (CLO1-CLO4 inclusive, and R4O3, R4O4, and R407). The filter
output is connected to emitter followers Q406 and Q4O07, and the output of
Q0?7 is connected to the Automatic Threshold Control unit, (SA 1742094).

If the channel switch is connected in the "Channel 1" position,
the output of Channel 2, Discriminator is disconnected, or if it is in the
"Channel 2" position, the output of Channel 1 is disconnected. When the
switch is in the "Diversity" position, both channels are connected and
contribute to the signal output as described below.

Diversity combining takes place in the following manner., If
Channel 1 has a stronger "Mark" signal than Channel 2, the stronger positive
output of Channel 1 will raise the cathodes of Diodes CR301 and CR302 (in
Channel 2) positive, cutting off current flow from Channel 2 as long =s
Channel 1 has the stronger signal.

Similar action takes place at the base of Q402 for “Space"
signals with the stronger negative signal cutting off the weaker one.

The Automatic Diversity Control has the following effect: It
further decreases the limiter output of the channel with the weaker signal,
thus assisting the combiner in selecting the stronger signals. The limiter
output is controlled in the following way: The DC control voltages developed
by the two AGC Amplifiers are applied to the bases of a differentisl Amplifier
QhO3-QlOL, and the two collectors of the Differential Amplifiers control the
base potentials applied to the current sink transistors Q303-Q306 in Channel 1
and the corresponding units in Channel 2. The connections are such that a
stronger signal in Channel 2 reduces the base potentials of Q303-Q306 in
Channel 1 and thus reduces the signal output from the discriminator of
Channel 1. Similarly, a stronger signal in Channel 1 reduces the
discriminator output from Channel 2,



! The Diseriminator slgnal (shich passes through the Autos"
natic Threshold Control unit applied-to the base of Q502, which 1s ;
part of a differential amplifier including Q501 ‘ag the other aaplifier and
Q503 a8 a current sink. ‘The base of (501 focciyts;aﬂ"refcn@nce‘vdltége@g?*l
from the Automatic Threshold Gdﬁttbl'uhitvvhiqh'QBQhrds_thdt‘tﬁQ’qidﬁil”aﬁisz
ceon at the differential awplifier -input is a symmetrical polar signal thus
sinizizing output signal distortion due to slight mistuning'of the ragie. .
receiver. The output signal from the collectors. of OO and"Q502 1is applied
to the bases of another differential amplifier, Q504-Q505), and the output . 7 .
of this stage is a square wave signal suitable for driving low level "logic!
circuitry or a "Plug-In" Printer Rcla} ‘ . Do o S

B L IR
5 Cemn e i,

3 V.2 ’ ; i o i ke A
Capacitor C502 is provided: to produce additional low pass filter.'

ing of the discriminator output sigmal for low speed keying (gpproiiuatoly'";!
75 baud or less) and is effective when the 'Keying" Switoh on the Converter L

front panel is in the "S)lgw" poesition. o o ,
Printer Driver (SA 1742(MRRXs T e ; Ry e

The Plug;In,Prig%br Driver includes a power tranéfornqr.ir§§§1£¥§§;m
aad filter for self contained loop current supply, T PR

_ - DC Isolation between the output of the DC Amplifier €BA 17%2¢
the Printer Driver output is obtained through use of a keyed oscillator =~ T
(Transistor Q603) operating at approximately 50 kilocycles. ‘Tranaistor Q601
and Q602 control the oscillator, keying it “On" for a "Mark" signal and 0L
_ for a-"Space" signal. Transformer T602 serves as the inductance for: the . .
oscillator circuit and as the decoupling transformer feeding rectifier CRE06.
The rectified oscillator signal is filtered by C605 and applied”toxthg)baspm~7
‘of & "Darlisgton Amplifier Cirouit" consisting of Transistor Q60k and Q608..
These transistors present a low impedance current path when the oscillator ;
is "On" and a very high impedance current path when the oscillator is Mo, i
Diode CR608 protects the transistora against damage due to improper comnnection’
of an external battery. ’ : o ' pode

oy

put Terminal Strip (E2) on the rear of the Converter allow choice of éexternal
or internal loop battery, When the "istermal" battery is to be used, the load .
is connected between furﬁiﬁqi&ﬁl;aﬁd.g;offTethinal Strip E2 (Pins 7 'and b -
of P601). When an external ‘battery % abe used, the loop (including’'the .. -
external battery) is conmested between 'terminald 1 apd 3 of Terminal Strip
E2 (Pins 6 and 7 of P601); wi , ®'side of ‘the loop connected, to -
‘Terminal 1 (Pin 7 'of P60 '

Pin 7.of B a9 Gf the sxternal loop may be gooundéd
(but not voth) or the loop ¥ N 27 \if desired, . B

i 4 ";\'}, SO

~ Circuit conpections through the main connector (PE01) o ‘the Out-
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NOTE: A polar Output Driver is available as an option in place of thﬂ} :

Frequency Shift Dinrsiv

Printer Driver (SA 178806

Normully, 1t 1s dgairablo that oné aido of: the loop be 4
either locally or at the far end of the IOOp, - Whenever the loop is &
metallic circuit with no ground at ‘the far end, it is suggested that .~
Terminal No. 3 of Terminal Strip E2 be grounded. Assuming that the Convertes
chassis is grounded through its raek mounting, this may be. accomplished by
connecting a "strap" between Terminnls 3 and 5 of Terminal Strip 22,_

CAUTION: Before connecting an external loop . to the Converteﬁior applying
AC power, double check to &ssure that any external battery is. =
properly connected to the loop (including polarity consideration);
and that such battery is of suitable voltage (normally 120 volts
maximum for 20 or 60 milliampere circuits); that any grounds a»
proper, and that the loop current adjusting contrel on the front
panel of the Converter is at its maximum counter—clogkwiug po&i
After power is applied, the current control may be advanced’ toﬂ
produce proper output current, as obaervable on tho panol uountnd
meter, . L ;

Printer Driver, if polar operation is required. oo
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L

PN

Monitor Cireuit X

ey

The tuned circuit outputs from the discriminstor are amplified
by Transistor Q701 and Q702. Q701 amplifies the "Bpace"signal while Q702
amplifies the "Mark" signsl. The monitor selects the channel to be
nonitored. The output signals from the collectors of G701 and Q702 drive
the horizontal deflection plates of the monitor cathode ray tube,

The vertical sweep signal is obtained by differentiating the

cutput signal from the DC chain and amplifying the resultant signal with
Transistor Q7C3,

The result nt oscilloscope pattern thus produced is as follows:
When 'Mark" frequency is present, a horizontal trace is rroduced on the
right side of the Cathode Ray Tube, while the output of Q703 c:auses an
Lpward sweep on the tube. ~

when "Space" frequency is present, the horizontal trace appears
on the left side of the tube and Q703 czuses a downward sweep,

Front panel controls are provided for adjusfment of Cathode Ray
Tube "Intensity" and ''Focus".

Power Supplth - o -

§

There are three separate power supplies for a complete Converter
ejuipped with a Printer Relay.

PRI T e

The Main Supply includes positive and negative 14 volt regulated
s.prlies for cperation of all circuits except the Monitor and Printer Relay
clrecuits.

The Monitor Power Supply includes arn AC filament surply and the
necessuary DC high voltage suprly for the cathode ray tube amd high voltage
for the amplifier transistors used in the Monitor.

The Printer Driver includes DC loop current surply ss recuired
for Neutr:l operction, The opticnal Polaer Lriver slso includes necessary
DC loop current sug;ly.

All Fower Surply transformers are arrsnred fcor operation from
115 or 23C volts AC sources and one common strapping function previded on
t'e msin char.is accomplishes the wiring change fcr the entire unit when
the voltage requirement is changed.
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Automatic Threshold Control Unit (SA 174209A):

This unit is a device which accepts the output signal from Q407
and determines the DC voltage applied for "Mark" and "Space' signals, and
develops a ''reference" voltage which is the average of the two applied
voltages. This 'reference" voltage and the signal voltage are applied to
the D, C. Amplifier (SA 174205A).
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2.  INSTALLATION

Mechanical Installations R

A\l

Before installing the Converter, it should be inspected to assure
that all plug-in units are properly installed and firmly seated in their
appropriate sockets. Plug-in cards are identified by an "LB" number etched
on the back side of the card, and should be seated in sockets bearing
correasponding identification information. The component side of cach card
must be toward the front panel of the Converter chamsis. Locking devices
associated with subassemblies should be firmly seated in the %ocked position.

Determine whether the primary power to which the unit will be
connected corresponds with the internal wiring of the Converter, and msake
any necesarry strapping connections as detuiled in the next paragravh.
NOTE: Converters are normally factory wired for operation on 115 volts AL

After the unit has been inspected and any necessary adjustments
made, it may be installed in a standard cabinet or rack at a height conven-
ient for observation of the Monitor and Meter on the unit.

Electrical Installation:

The Converter is normally wired for operation from 115 volt, 50/60
(or 4OO) cps primary supply unless otherwise specified on order.

The wiring option for 115 or 230 volt operation is accomplished at
Terminal Board TB2 on the underside of the Converter chassis. A protective
insulating cover installed above this board protects against possible acci-
dental contact with the AC terminals, and must be removed for inspection or

~ wiring change.

Two separate straps are installed (one tetween Terminals 1 and 2
and a second between Terminals 3 and &) for 115 volt operation.

One strap is installed between Terminals 2 and 3 for 230 volt
operition,

Before connecting an output load to the Converter, the "Output
Current'" control must be checked to assure:that it is in its extreme counter
clockwise position., After the Converter is turned on and receiving a "Mark"
aignal, the Output current may be adjusted to the proper value,

The Printer Driver output is '"floating'" with respect to the chassis
s0o that either side of the load may be grounded. The Printer Driver section
of this book should be reviewed.before connecting a grounded load to the
Converter. .

L F

o

—
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Space Diversity Operation: %Q
RS
For Space Diversity operation, one receiver is connected to

Channel 1 input (Terminals 1 and 2 of El1) and the other receiver is connected
to Channel 2 input (Terminals 3 and 4 of E1). The receiver outnuts should be
€00 ohms impedance, and i1f unbalanced, the grounded sides of the receiver
cutputs should be connected to Termimals 2 and 4 respectively., Twisted pairs,
rreferrably shielded, should be used for connecting between the receivers and

i the Converters. Wwhen the output circuits of the receivers are ungrounded, it

! ‘ is usually desirable to ground Terminals 2 and 4 of E1 to the Converter chassis
"snd/or the Converter electrical '"common' circuitry.

! The electrical "common" of the Converter circuitry is not internally
grounded to the Converter chassis but appears at Terminal S of El1 and Terminal
L of B2, Chassis ground is connected to Terminal 6 of El end Terminal 5 of
}2, Normally, it i= preferrable to tie the Converter circuitry to ground by
seans of a strap between the appropriate terminals of either El or E2.

g A

Freguency Diversity Oper=tion:

.

When the Converter is to be used for frequency diversity operation,
cne receiver output is connected to both channels.

' Special discriminator networks, tuned to the desired frequencies,
B , are available for frequency diversity operation.

These discriminator networks are, of course, narrow band networks
in accordance with the standard 170 herts spaced channels utilising center
frequencies of 425 to 2975 hertx or the CCITT standard 120 herts spaced
channels utilising center frequencies of 420 to 3180 herts.

Several converters may be operated from a single voice frequency
channel as long as the individual discriminator networks in the converters
are all on different frequencies so that there is no interference between
their respective passbands. When the converters are operated in this
manner, the single voice frequenoy line is connected to both channel
inputs of all of the converters in use.

AR e -t b At (R st A B

A S

When sarrow band discriminator networks are used, the tuning of
the converter channels is completely determined by the networks and the
"Tuning" switch located on the converter front panel is rendered
ineffective, so that it cannot interfer with the disoriminator cirouit,

e e e R B S
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2.

OPERATING INSTRUCTIONS

1

3.

Before applying AC power to the Converter, zheck to assure that the
Output Current control is in minimum output (extreme counter-clockwise)

position,
connected,

and that the signal input and output lines are properly

Set the Converter Controls as follows:

Output Current - Minimum Output
Sense Switch -+

Keying Switch - Slow
Diversity Switch - Channel 1
Monitor Switch = Channel 1
Power Switch - On

For Frequency Diversity operation, the following tune up procedures
should be followed:

e

b.

C.

d.

e

f.

Receiver should be tuned for maximum deflection of
S Meter for desired signal.

Audio output level of receiver should be adjusted for
full scale reading of Converter Meter (@ dbm).

The CRT pattern should correspond to one of the monitor
patterns shown on Dwg. No., A-174-2-20,

Steady "Mark'" signal should be requested from the
transmitting station.,

The CRT monitor pattern should correspond to the
steady Mark pattern. Receiver tuning should be
rechecked for maximum pattern deflection to right
of scope center,

The output current may now be checked and output
current control may be adjusted to the proper
operating value (normally 60 mA),

Channel 2 tuning and level should be checked by
throwing the "Monitor" switch to the Channel 2
position and the Channel 2 receiver should be
adjusted for proper indications, as to signal level
and tuning,

- 12 =
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h.
1.
1

k.

Type 174 Hoda¥ 3 &%,

{

The transmitting station should now be requested to send
a "test tape'. ' ‘ .

The "Tuning" Control should now be adjusted for best i
pattern on the Monitor scope.

Receiver tuning should be slightly readjusted for equal
"Mark" and "Space' flag lengths if necessary.

Turn on motér power to the Printer and observe that
proper printing is obtained when the "Diversity' switch
is in any position.

Set '"Diversity" switch to "Diversity" and commence normal
treftic,
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L, MAINTENANCE

) In the event of malfunction of the Frequency Shift Diversity
Converter, it is suggested the unit be removed to the test bench, and the

procedure below followed.

In the infrequent instances when it is necessary to remove and
replace components on the etched circuit board, it is highly desirable
that an appropriate e.all soldering iron, with liaited heut storage, be

employed.

- lh =
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Test Equipment Required:

1. Variable Attenuator, 600 ohms, 0-58 db, three Daven Type T-3322G or
equivalent,

2, VU Meter, Northern Radio Type 254 Model 1 or equivalent.

3. VIVM, Simpson Model 303 or equivalent.

k, Oscilloscope, Dumont Type 304H or equivalent.

Se Teletype, Teletype Corporation Model 28 or equivalent.

6, EPUT Meter, Berkeley Type SS4F or equivalent.

7. Transmitter Distributor, Teletype Corporation Model 14 or equivalent.

8. Keyer, Northern Radio Company Type 153 Model 3 or equivalent.

9. Oscillator, Hewlett-Packard Type HP200A or equivalent.

10, Test Set NRC 1084T, Northern Radio Company

Procedure:

1. Inspect the unit for damage to components, facings, etc.

2. With power switched off, connect the unit in the circuit of Northern
Radio Drawing No. B-6-1316.

3. Turn the "output current' variable resistor to the maximum counter-
clockwise position.

L, Arrange the Keyer to transmit at the marking frequency and adjust the
Keyer's output level to zero dbm.

5. Apply power to the unit.

6. Operate the Meter Switch to the "current'" position. The Meter should
indicate approximately 20 mA.
Turn the "output current'" variable resistor clockwise until the Meter
reads 60 mA.

fa. Measure the resistance from E2-1 to E2-4 and from E2-2 to E2-4,

Requirement: The resistance should read at least 1 megohm,
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Frequency

Procadure:

Shift Diversity Converter Type 174 Model 3

(Cont'd)

7 Operate the Diversity Switch to the "Diversity" position. - Observe CH 1
Meter,

Requirement: The Meter should indicate full scale.

If the requirement is not met, adjust the variable resistor
R123 of the Channel 1 AGC Amplifier as necessary.

8. Observe CH 2 Meter.

Requirement: The Meter should indicate full scale.

If the requirement is not met, adjust the variable resistor
R12% of the Channel 2 AGC Amplifier as necessary.

9. Operate the Diversity Switch to the "Diversity" position and the Tuning
Dial to Step 6. With keyed signals applied, observe the signal patterns
on the Monitor Tube with the Monitor Switch operated alternately to the

"CH

1" and "CH 2" positions.

Requirement: The pattern for both channels should be equal in size
emanating from center 3/8" + 1/16" length.

If the requirement is not met, turn the variable resistor of
the AGC Amplifier of the channel which has the larger pattern
clockwise slightly to make them equal.

10a. Reduce signal level into Channel 1 by 4 db.(USE ATT. A)

Reguirement: The flag pattern associated with Channel 1 should
disappear and the flag pattern associated with
Channel 2 should become slightly larger.

10b. Reduce signal level into Channel 2 by 8 db. (USE ATT. B)

Requirement: The flag pattern associated with Channel 2 should
disappear and the flag pattern associated with
Channel 1 should increase slightly.

10c. Reduce signal level from Channel 1 by a further 4 db.

10d. Set

Requirement: The flag pattern associated with each channel
should be equal in size emanating from center of
screen 3/8" + 1/16" length.

ATT. A and ATT. B back to zero db again.
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1lla.

1lb,

13,

14,

15.

16.

Operate both the Diversity Switch and the Monitor Switch to the "CH 1"
position. With VIVM connected to the Pin 1 of the Socket J3-1 (Space
Tank) and to the Pin 13 of the Socket J3-1 (Mark Tank), observe the
voltage on the VTVM,

Requirement: The amplitude of both "Mark" and "Space" signals
should be 7.1 volts RMS + 0.2,

Operate both the Diversity Switch and the Monitor Switch to the "CH 2"
position, With Oscilloscope connected to the Pin 1 of the Socket J3-2
and to the Pin 13 of the Socket J3~2, observe the voltage on the VTVM,

Regquirement: The amplitudes of both "Mark" and "Space" signals
should be 7.1 volts RMS + 0.2,

If the requirement is not met, adjust the "Mark" and "Space"
amplitude control variable resistors, R301 and R302, in the
Channel Discriminator as required,

Dotter on. Operate: the "CH 1" attenuator to the 50 db position and the
Diversity Switeh to "Diversity" position. No flag pattern will show on
the Monitor Tube in "CH 1" and clean flag pattern will show in "CH 2",
Return attenuator to zero db,

Operate the attenuator of "CH 2" to 50 db. No flag pattern will show
on the Monitor Tube in "CH 2" and flag pattern will show in "CH 1w,
Return attenuator to zero db.

Connect scope probe to the Terminal E of the Socket EB-160, Operate
the "Slow-Fast" Switch and observe the waveform on the Oscilloscope,

Requirement: The waveform, when the switch is operated to slow,
should be more rounded that that when the switch
is operated to "fast".

Operate Sense Switch to the (+) position. Observe reversals across 2K
ohm load and adjust R914 in the Automatic Threshold for zero distortion,

Requirement: The printer should print correctliy.
Operate the Sense Switch to the (-) position.,
Requirement: The printer should not print correctly.

With Sense Switch operated to the (+) position, vary signal from 2 to
=50 db on each channel separately and simultaneously,

Requirement: The printer should print correctly throughout.

-17 -
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17. Replace the Northern Radio Type 153 Model 3 Keyer with an Oscillator.
18. Operate the Tuning Switch to the Step 1 position. Adjust the
Oscillator to transmit 282% Hz at @ dbm level.
19. Operate both the Diversity and the Monitor Switch to the '"CH 1" and
"CH 2" alternately. Observe the signal on the Monitor Tube.
Requirement: A horizontal line should appear on the Monitor
Tube, The line associated with each channel
should be equal in length 3/8" + 1/16",
20. Operate the Tuning Switch to the Step 2 position. Adjust the
Oscillator to transmit 2775 Hz at @ dbm level. Repeat Step 19.
21. Operate the Tuning Switch to the Step 3 position. Adjust the
Oscillator to transmit 2675 Hz at @ dbm level., Repeat Step 19.
22, Operate the Tuning Switch to the Step 4 position. Adjust the
Oscillator to transmit 2575 Hz at @ dbm level, Repeat Step 19.
23. Operate the Tuning Switch to the Step 5 pcsition. Adjust the
Oscillator to transmit 2375 Hz at @ dbm level. Repeat Step 19.
24, Operate the Tuning Switch to the Step 7 position. Adjust the

Oscillator to transmit 1775 Hz at @ dbm level. KRepeat Step 19.

- 18 -
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5e ELECTRICAL PARTS LIST

Type 174 Model 3

Frequency Shift Diversity Converter:

Sym--

bol Function Descripticon Mfr., Part No.

Ccl Qutput filter 0,002 mfd 1000WV ceramic CEN DD 202
capacitor capacitor

c2 Output filter 0,002 mfd 1000WV ceramic CEN DD 202
capacitor capacitor

C3 Low pass filter 0,47 mfd + 20% 25 volt ceramic SPR 5C11

capacitor

B Input terminal 6 terminal screw type and solder KUL 600~6~-¥=-S1
strip lugs

E2 Output terminal 5 terminal screw type and solder KUL 600=5-Y=SI
strip lugs

1 Main power fuse 1/2 amp '"Slo-Blo'" fuse LFU 313,500

F2 Main power fuse 1/2 amp '"Slo-Blo" fuse LFU 313,500

1 Primary power Bayonet base lamp, neon GEC NE 51 or
lamp ANY BlA

Jl-1 Channel 1 AGC 18 terminal printed circuit AMP 225-21831~101
qulifier socket connector

Jl=2 Channel 2 AGC 18 terminal printed circuit AMP 225-21831-101
Amplifier socket connector

Je=1 Channel 1 18 terminal printed circuit AMP 225=-21831-101
Limiter socket connector

J2=2 Channel 2 18 terminal printed circuit AMP 225-21831-101
Limiter socket connector

J3=1 Channel 1 Dis- 24 prong female connector with AMP 57=20240
criminator socket floating bushing

J3=2 Channel 2 Dis- 24k prong female connector with AMP 57=20240
criminator socket floating bushing

Jh Diversity Con- 18 terminal printed circuit AMP 225=21831-101
trol socket connector

J5 D. C. Amplifier 18 terminal »rinted circuit AMP 225-21831-101

socket

connector
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Frequency Shift Diversity Converter:

(cont'd)

Sym..

bol Function

Jé Printer Driver
socket

J7 Monitor socket

J8 Main Power
Supply socket

J9 Auto Threshold
Control socket

J1lo Extension
Adapter socket
(NRC 1360)

vil Channel 1 monitor

Jl2 Channel 2
moni tor

Jl3 Cutput monitor

Jlk B+ monitor jack

Jls "Common"
monitor jack

Ji16 B- monitor jack

M Meter, Channel
1l level

M2 Meter, Channel
2 level

M3 " Meter, Output
current

Pl Main power
connector

Rl Loop current
control

R2 Meter shunting

resistor

-Description

14 prong female connector with
floating bushing

14 prong female connector with
floating bushing

8 prong female connector with
floating bushing

18 terminal printed circuit
connector

18 terminal printed circuit
connector

3 conductor microphone jack

3 conductor microplione jack

2 conductor phone jack, tip

continuation circuit, insulated

sleeve
Tip jack - Red

Tip jack - Black

Tip jack - White

0=100 nmicroanmeter

0-100 microammeter

100«0-100 microsmmeter

3 pin AC receptacle

5000 ohms 25 watt Model H with
1/8" screwdriver slot

12 ohms + 10% 2 watts
compositior resistor

Type 174 Model 3

Mfr. Part No.

AP 57=20140

AMP 57=-20140

AMP 26-4201-88

AP 225=21831-101

AMP 225=21831-101

3WC 5112B

SidcC S112B

SVC N112A

ANY MS16108-2

ANY MS16108-3

ANY MS16108-1

INI Model
1122HL100DCUA

INI Model
1122HL100ODCUA

INI Model
1122HC200DCUA

SWC AC3G

OHM 0162

ANY RCL2GF120K
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Frequency Shift Diversity Converter:

(cont'd)

Syn~
bel

Function

R3

-

RL

Sé

XFl

XF2

XI1

41

Meter series
resistor

Meter series
resistor

Meter series
resistor

Monitor switch

Diversity
switch

Speed switch
Sense switch

Main power
switch

Tuning switch

Socket for Fl1

Socket for F2

Socket for Il

Power Supply
Cord Assembly

Description

10K ohms + 10% 1/k watt
composition resistor

L,7K ohms + 10% 1/b watt
composition resistor

L,7K ohms + 10% 1/4 watt
composition resistor

DEDT toggle switch

6 circuit, 2 to 3 position
shorting rotary switch

DPDT toggle switch
DPDT toggle switch
DPST toggle switch
2 circuit, 11 position non-
shorting rotary switch, 1/2"

shaft

Panel mounting finger type
knob fuseholder for 3AG fuse

Panel mounting finger type
knob fuseholder for 3AG fuse

Pilot light assembly with clear

lens and internal resistor

Line Cord Assembly

Electrical Parts List
Type 174 Model 3

Mfr., Part No,

ANY  RCO7GF103K

ANY  RCO7GFL472K

ANY  RCO7PGFL472K

CHC  8362K?

MAL  3163J

CHC 263K7

CHC  83632K7

CHC  8360K?

CEN 2513

IFU 342001

LFU 342001

DLA 26L408-1137
1363

NRC



Instruction Book

Frequency Shift Diversity Converter

Electrical Parte List

AGC AMPLIFIER, SA 174201A (cont'd)

Hym-
kol

(101

€102

€103

Clok

Clo5

C106

CR101

CR102

CR103

CR104

CR105

CR106

CR107

Function

Q101 blas filter

capacitor

Q101 collector

filter capacitor

Q102 "roll-off"

capacitor
Q103-Q104

"roll-off"
capacitor

Control signal

filter capacitor

Control signal

filter capacitor

"Variolosser"
diode

"Variolosser"
diode

"Wariolosser"
diode

"Variolosser"
diode

Q103-Q104 bias
diode

Control signal
rectifier

Control signal
rectifier

Descrigtion

100 mfd + 20% 10 volt
tantalum capacitor,
insulated sleeve

150 mfd + 20% 15 volt
tantalum capacitor,
insulated sleeve

0.22 mfd + 20% 25 volt
ceramic capacitor

0.22 mfd + 20% 25 volt

ceramic capacitor

4.7 mfd + 20% 15 volt
tantalum capacitor,
insulated sleeve

0.47 mfd + 20% 25 volt
ceramic capacitor
80 volt germanium diode

80 volt germanium diode

80 volt germanium diode

80 volt germanium diode

50 volt 100 mA silicon
diode

50 volt 100 mA silicon
diode

50 volt 100 mA silicon
di~dc

Type 174 Model 3

Mfr.

TXI

X1

SPR

SPR

TXI

SPR

ANY

ANY

ANY

ANY
ANY

ANY

Part No.

SCM107GPO10D4

SCM157HPO15D4

5C9

5C9

SCM475BPO15Dk

5C11
1N100O
1N100
1N100
1N100
1N659 or

1N91L

1N659 or
1N91

1N659 or
1N91L



Instruction Book

Frequency Shift Diversity Converter

Electrical Parts List

AGC AMPLIFIER, SA 174201A (cont'd)

Sym-
bol

CR108

01

Q102

Q103

Q04

QL05

Q106

R101

R102

R103

R104

R105

R106

R107

Function

Control signal
rectifier

1st amplifier
transistor

2nd amplifier
transistor

3rd stage
amplifier

3rd stage
amplifier

Control signal

amplifier No. 1

Control signal

amplifier No. 2

Input loading
resistor

"Variolosser"
resistor

"Variolosser"
resistor

"Variolosser"
reslstor

"Wariolosser"
resistor

T102 loading
resistor

Q101 emitter
resistor

Description

50 volt 100 mA silicon
diode

-

PNP silicon transistor
PNP silicon transistor
PNP silicon transistor
PNP silicon transistor
PNP silicon transistor
NPN silicon transistor

1K ohm + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/U4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

6.8K ohms + 10% 1/4 watt
composition resistor

220 ohms + 10% 1/4 watt
composition resistor

Mfr.

ANY

MOT
MOT
MOT
MOT

MoT

ANY
ANY
ANY

ANY

Type 174 Model 3

Part No.

1N659 or
1N914
2N3251
2N3251
2N3251
2N3251
2N3251
2N2501

RCO7GF102K

RCO7GF103K

- RCO7GF103K

RCO7Gr101K

RCO7GF101K

RCO7PGF682K

RCO7GF221K



Instruction Book

Frequency Shift Diversity Converter

Electrical Parts list

AGC AMPLIFIER, SA 174201A (cont'd)

Sym-

bol Fanction

R108 Q101 collector
resistor

R109 Q101 filter
resistor

1110 Q102 '"rolleoff"
resistor

A1l Q02 emitter
resistor

k112 Q102 emitter
resistor

R113 Q103-Q104 bias
resistor

R114 Q103-Q104 coupling
resistor

R115 Q103 emitter
resistor

R116 QLO4 emitter
resistor

R117 Q03-Q104
"proll-off"
resistor

R118 Q105 bias
resistor

mnie Q105 emitter
resistor

R120 Filter resistor

F121 Filter resistor

Description

22K ohms + 10% 1/h watt
composition resistor

6.8K ohms + 10% 1/4 watt
composition resistor

L,7K ohms + 10% 1/4 watt
composition resistor

150 ohms + 10% 1/4 watt
composition resistor

150 ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
compogition resistor

150 ohms + 10% 1/4 watt
composition resistor

150 ohms + 10% 1/4 watt
composition resistor

L,7K ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

6.8K ohms + 10% 1/4 watt
compoeition reaistor

1K ohm + 10% 1/4 watt
composition resistor

4,7K ohms + 10% 1/4 watt
composition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GF223K
ANY RCO7GF682K
ANY RCO7GF472K
ANY RCO7GF151K
ANY  RCO7GF151K
ANY  RCO7GF103K
ANY . RCO7GF101K
ANY  RCO7GF151K
ANY  RCO7GF151K
ANY  RCO7GF472K
ANY  RCO7GF103K
ANY  RCO7GF682K
ANY  RCO7GF102K
ANY - RCO7GF472K
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Frequency Shift Diversity Converter

Electrical Parts List

AGC AMPLIFIER, SA 174201A (cont'd)

Sym=-

bol Function

R122 Q106 emitter
resistor

R123 Variolosser
control adjust
resistor

R124 Q106 collector
resistor

101 Input transformer

o2 1st interstage
transformer

r103 2nd interstage
transformer

T104 Output transformer

Description

10K ohms + 10% 1/4 watt
comnositon resistor

2.5K ohms potentiometer

1K ohm + 10% 1/4 watt
composition resistor

1500 ohms center tapped/10K
ohms center tapped miniature
transformer

1500 ohms center tapped/10K
ohms center tapped miniature
transformer

1500 ohms center tapped/10K
ohms center tapped miniature
transformer

1500 ohms center tavped/10K
ohms center tapped miniature
transformer

Type 174 Model 3

Mfr. Part No,
ANY RCO7GF103K
ALB RH2S52M

ANY RCD?7GF102K
NRC 1329

UTC DO-T25

NRC 1329

UTC DO-T25

NRC 1329

urcC DO-T25

NRC 1329

UTC DO-T25



Iastruction Book

Frequency Shift Diversity Converter

LIMITER UNIT, SA 174202A

Syme
bol

C201

C202

c203

czok

CE201
CF202
CR203
CR20k4
CR205
CR206
CR207
CR208
Ja0m

J20e

Function

Emitter coupling
capacitor

Emitter coupling
capacitor

Output filter
capacitor

Input filter

capacitor

Limiter diode

Limiter diode

Limiter diode

Limiter diode

Limiter diode

Limiter diode

Limiter diode

Limiter diode

Input monitor jack

Output monitor jack

Electrical Parts List

Description

100 mfd + 20% 10 volts
tantalum capacitor,
insulated sleeve

100 mfd + 20% 10 volts
tantalum capacitor,
insulated sleeve

0.001 mfd 600 volts
ceramic capacitor

0.0l mfd + 20% 25 volts
ceramic capacitor

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diode

50 volts 10C mA silicon
diode

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diode

Test probe receptacle,
brown

Test probe receptacle,
red

Mer.

TXI

TXI

ANY
ANY
ANY
ANY
ANY
ANY
ANY
ANY
ANY

APT

API

Type 174 Model 3

Part No,

SCM107GPO10D4L

SCM107GPO10D4

ID 102
TP89~103RM
1N659 or

1IN914

1N659 or
1N914

1N659 or
1N914

1N659 or
1N914

1N659 or
1N914

IN659 or
1N914

1N659 or
1N914

1N659 or
1N9LL

3-582118-1

3-582118«2



Instruction Book

Frequency Shift Diversity Converter

Limiter Unit, SA 1742024

Sym-

bel Function

R0l Limiter amplifier

Qe02 Limiter amplifier

«e03  Q201-G202 current
control

Rz01 Q203 bias resistor

Rz02 Q203 bias resistor

Re03 Q201 emitter
resistor

RzO4 Q202 emitter
resistor

Rz05 Q201 collector
resistor

RZ06 Q202 collector
resistor

RZ07 Q201-Q202
balance resistor

RZ08 Q203 emitter
resistor

RZ09 Input filter
resistor

R210 Input filter
resistor

R211 Input monitor
resistor

R212 Output monitor

resistor

Electrical Parts List

(cont'd)

Descrigtion

PNP silicon transistor
PKNYF silicon transistor

PNP silicon transistor

6.8K ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

1K ohm + 10% 1/4 watt
composition resistor

1K ohm & 10% 1/4 watt
composition resistor

2.2K ohms + 10% 1/4 watt
composition resictor

2.,2K ohms + 10% 1/4 watt
composition resistor

1K ohm potentiometer

3.2K ohms + 10% 1/L watt
ccmpocition resistor

1K ohm + 10% 1/4 watt
composition resistor

1K ohm + 10% 1/4 watt
composition resistor

2.2 ohms #+ 10% 1/b4 watt
composition resistor

2.2K ohms + 10% 1/b4 watt
composition resistor

Type 174 Model 3

Mfr. Part No.
MOT 2N3251

MOT  2N3251

MOT 2832251

ANY  RCO7GF682K
ANY RCO7GF103K
ANY  RCO7GFl02K
ANY  RCO?7GF102K
ANY RCO7GF222K
ANY RCO7GF222K
ALB  RH1O02M

ANY RCO7GF332K
ANY  RCO7GF102K
ANY  RCO7GF102K
ANY  RCO7GFz222K
ANY RCO7GF222K



Instruction Book

Frequency Shift Diversity Converter

DISCRIMINATOR, SA 174203A

Sym=
bol
CR301
CR302
CR303

CR304

FL301
FL302

P301

Q301

Q302

Q303

Q30k

Q305

Q306

R301

R302

Function

Mark signal
rectifier

Mark signal

rectifier

Space signal
rectifier

Space signal
rectifier

Bandpass filter

Discriminator tank
circuit

Main connector
Plug

Mark tank driver
transistor

Mark tank driver
transistor

Space tank driver
transistor

gpace tank driver
transistor

@301-Q302 current
control transistor

Q303=-Q304 current

control transistor

Mark tank drive
control resistor

Space tank drive
control resistor

Electrical Parts List

Description
50 volt 100 mA silicon diode

50 volt 100 mA silicon diode
50 volt 100 mA silicon diode
5C volt 100 mA silicon diode
2550 cps bandpass filter
Tuned circuit for frequency
diversity operation

Male connector - 24 pin

NPN silicon transistor

NPN silicon transistor

NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
1Kohm + 20% 1/k watt

rectangular potentiometer

1K ohm + 20% 1l/k4 watt
rectangular potentiometer

- 10 =

Type 174 Model 3

Mfr. Part No.
ANY 1N659 or
ANY 1NO14
ANY 1N659 or
ANY 1N914
ANY 1N659 or
ANY 1N914
ANY 1N659 op
ANY 1N914
NRC 1326

NRC 1327A
AMP 57-10240
MOT 2N2501
MOT 2N2501
MOT 2N2501
MOT 2N2501
MOT 2N2501
MOT 2N2501
ALB RH102M
ALB RH102M



Instruction Book
Frequency Shift Diversity Converter

Discriminator, SA 174203A

Sym=
bol

R%03
R304

-

R305

-

R%06

R307
R308
R%09
R%10
R711

R¥12

RZ13

Function

R305 base bias
resistor

Q306 base bias
resistor

Q305 emitter
resistor

Q306 emitter
resistor

Q305 base bizas
resistor

Q306 base bias
resistor

Q305, Q306 bias

control resistor

Q301 input coupling
resistor

Q302 input
coupling resistor

Q303 input
coupling resistor

304 input
coupling resistor

(cont'd)

Degcription

L.7K ohms + 10% 1/bL watt
composition resistor

L.7K ohms + 10% 1/b4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

4.,7K ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/L4 watt
composition resistor

10K ohm + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

- 11 -

Electrical Parts List
Type 174 Model 3

Mfr. Part No.

ANY  RCO7GF472K
ANY RCO7PGFL72K
ANY  RCO7GF331K
ANY  RCO7GF331K
ANY  RCO7GF472K
ANY  RCO7GF472K
ANY  RCO7GF1lO3K
ANY  RCO7GF101K
ANY  RCO7GF101K
ANY  RCO7GFlOl1K
ANY  RCO7GF10l1K
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Instruction Book
Frequency Shift Div rsity Conv rt r

Sym-
bol Function Description
14
TYPE SA-174203A-4
Carrier Frequency: 765 + 42.5 hz
CR301 Mark signal 50 volt 100 mA silicon diode
rectifier
CR302 Mark signal 50 volt 100 mA asilicon diode
rectifier
CR303 Space signal 50 volt 100 mA silicon diode
rectifier
CR304 Space signal 50 volt 100 mA silicon diode
rectifier
FL301 Bandpass filter 765 hz bandpass filter
FL302 Discriminator tank Tuned circuit for 765 + 42.5
- circuit hz operation
P301 Main connector plug Male connector - 24 pin
Q301 Mark tank driver NPN silicon transistor
transistor
Q302 Mark tank driver NPN silicon tramsistor
transistor
Q303 Space tank driver NPN silicon transistor
transistor
Q304 Space tank driver NPN silicon transistor
transistor
Q305 Q301-Q302 current NPN silicon transistor
control transistor
Q306 Q303-Q30L4 current NPN silicon transistor
control transistor
R301 Mark tank drive 1K ohm + 20% 1/4 watt
control resistor rectangular potentiometer
R302 Space tank drive 1K ohm + 20% 1/h4 watt

control resistor

rectangular potentiometer

MOT

MOT

‘MOT

MOT

MOT

MOT

T

Type 174 Mod 1 3

Part N;.

807.5 hs
722.5 hs

1N659 or
1914

1N6S9 eor
1691k

1N659 or
1691k

1N659 or
1%914

697
1480

57-10240

282501
2N2501
2N2501
2N2501
2N2501
2N2501
RH102M

RH102M



Irstruction Book

Frequency Shift Diversity Converter

Sym=
bcl Function

TYPE SA-174203A~k

R203 Q305 base bias
resistor

R1O4 (306 base bias
resistor

R105 Q305 emitter
resistor

R%06 Q306 emitter
resistor

R3C7 Q305 base bias
resistor

R3CE& (%06 base bias
resistor

R3%09  Q3%,L30€ tias

control resistor

R*1C (301 input coupling

R311 G202 input coupling

k312 3032 input coupling

R3513 Q304 irput coupling

L e

Description

L,7K ohms + 10% 1/b watt

composition resistor

L.7K ohms + 10% 1/b watt
composition resistor

330 ohms + 10% 1/4 watt
comyosition resistor

320 ohms + 10% 1/4 watt
compouition resistor

LO7R Cume + 108 1/4 watt
composition resistor

L,7K chms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resister

100 ohms + 10% 1/4 watt
comjosition resistor

100 ohms + 10% 1/bL watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms # 10% 1/L watt
ccmposition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GF472K
ANY  RCO7GFA472K
ANY  RCO7GF231K
ANY  RCO7GF331K
ANY  RCO7GF472K
ANY  RCO7GFL72K
LY RCOTGF103K
ANY  RCO7GF101K
ANY  KCO7GF101K
ANY  RCU7GF101K
ANY  RCO7GF101K
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Frequency Shift Diversity Converter

Sym-
kol

Function

TYPE SA-174203A-5

Description

.Carrier Frequency: 935 + 42.5 hz

CRX01

CR302

CR303

CR204

FL3C1

FL302

P301

G301

G302

w032

Q304

€305

(. 306

R301

R302

Mark signal
rectifier

Mark signal

rectifier

Space signal
rectifier

Space signal
rectifier

Bandpass filter

Discriminator tank
circuit

Main connector plug

Mark tark driver
transistor

Mark tank driver
transistor

Space tank driver
transistor

Space tank driver
transistor

@301=302 current
control transistor

Q303304 current

control transistor

Mark tarkx drive
control resistor

Space tank drive
centrol resistor

50 volt 100

50 volt 100

50 velt 10C

5C volt 100

Type 174 Model 3

Mfr.

Part No.

"High" Freq. 977.5 hz
Freq. 892.5 hz

llLow"

mh silicon diode

mA silicon diode

mA

silicon diode

mA silicon diode

935 cps bandpass filter

Tuned circuit for 935 + 42.5
hz operation

Male conrector - 24 pin

NPN silicon
NPN silicon
NPN silicon
NPN silicon
NPN

silicon

NPN silicon

transistor

transistor

transistor

transistor

transistor

transistor

1K ohm + 20% 1/4 watt

rectangular

potentiometer

1K ohm + 20% 1/k watt

rectangular

potentiometer

ANY
ANY

ANY
ANY

ANY
ANY

ANY
ANY

NRC

NRC

MOT

MOT

MOT

MOT

MOT

MOT

ALB

ALB

1N659 or
1N914

1N659 or
1N91LL

1N659 or
1N9LL

1N659 or
1N91Y

698
1481

57-102L0

2N2501

2N2501

2N2501

2N2501

2N2501

2N2501

RH102M

RH102M
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Frequency Shift Diversity Converter

Sym=
bol

R303

R204

R306

R307

R308

R3C9

R310

R311

R312

R313

Function

TYPE SA-1742034A-5

Q305 base bias
reaistor

Q306 base bias
resistor

Q305 emitter
resistor

Q306 emitter
resistor

Q305 base bias
resistor

Q306 base bias
resistor

Q305,8306 bias
control resistor
Q301 input coupling
Q302 input coupling

«303 input coupling

Q304 input coupling

Description

L.7K ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

Lo7n chme + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition resistor

10K okms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/L watt
composition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO?7GF472K
ANY  RCO7GFA472K
ANY  RCO7GF331K
ANY RCO7GF 331K
ANY RCO7GF472K
ANY  RCO?7GFL472K
ANY RCO?PGF103K
ANY  RCO?7GF101K
ANY RCO7GF101K
ANY RCO7GF101K
ANY RCO7GF101K



Instruction Book

Frequenc

Sym-
bol

Function

TYPE SA=174203A-7

y Shift Diversity Converter

Carrier Frequencyt 1275 # 42.5 hz

CR201

CR302

CR3053

CR304

F1301

F1302

P01

Q301

Q302

<303

Q304

(305

'y,

R301

R302

Mark signal

rectifier

Mark signal

rectifier

Space signal

rectifier

Space signal

rectifier

Bandpass filter

Discriminator tank

circuit

Main connector plug

Mark tork driver
transistor

Mark tank driver
transistor

Space tank driver
transistor

Space tank driver
transistor

Q301=-5302 current
control transistor

Q303-( 304 current

control transistor

Mark ta-k drive
control resistor

Space tank drive
control recistor

Description

'!Hish"
||Lo"|

50 volt 100 mA silico; diode
50 volt 100 mA silicon diode
50 velt 100 mA silicon diode
5C volt 100 mA silicon diode
1275 hz bandpass filter

Tuned circuit for 1275
+ k2.5 hz operation

Male conrector - 2L pin

NPN silicon transistor
NPN silicon tramsistor
NPN silicon transistor
NP\ silicon transistor
NPN silicon transistor
NEN silicon transistor
1K ohm + 20% 1/4 watt

rectangular potentiometer

1K ohm + 20% 1/4 watt
rectangular potentiometer

Type 174 Model 3

Mfr. Part No.
Freq. 1317.5 hs
Fregq. 1232.5 he
ANY 1NEST or
ANY 1M914
ANY 1N659 er
ANY 1N914
ANY 1NES9 or
ANY 1N914
ANY 1N659 or
ANY 1M01k
NRC 700

NRC 1483

AMP  57-10240
MCT 2N2501
MOT 2N2501
MOT 2N2501
MOT 2N2501
MOT 2N2501
MOT 282501
ALB RH102M
ALB RH102M



Instruction Book
Frequency Shift Piversity Converter

Svm-
bol

Function

R303

-

R3304

R305

-

R%06
R3C7
RCE
R1C9
R?10
R¥11

R112

R213%

TYPE SA-174203A-7

@305 base bias
resistor

Q306 base bias
resistor

Q305 emitter

resistor

Q306 emitter
resistor

Q305 base bias
resictor

(30€ base bias
resistor

Q30e,.3C€ riac
controi resistor
(X1 injut coupling
302 input coupling

<303 input coupling

Q30L input coupling

Descrigtion

L.7K ours + 10% 1/b4 watt
composition resistor

4.7K ohms + 10% 1/L4 watt

composition resistor

230 ohme + 10% 1/4 watt
comjouition resistor

330 ohrs + 10% 1/b4 watt

comyouition resistor

TRolume + 10 1/4 watt
composition resistor

4,7 ohms + 17% 1/4 watt
composition resistor

10K ohms + 170% 1/4 watt
composition resistor

10C ohms + 10% 1/4 watt
comjosition resistor

10C ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/b watt
composition resistor

Type 174 Model 3

Mfr, Part No.

ANY  RCO?GFL72K
ANY  RCO?7GFL72K
ANY  RCO7GF331K
ANY RCC7GF 331K
ANY RCC7GF472K
ANY RCO7GFL72K
A RCO7PGF103K
ANY  RCO7GF101K
ANY  xCC7GF101K
ANY  RCC7GF101K
ANY RCO7GF101K



Instruction Book

Frequency Shift Diversity Converter Type 174 Model 3
Sym-"'
bol Function Description Mfr. Part No.

TYPE SA-174203A-8

"Hi ghn
Carrier Frequency: 1445 + 42.5 hz "Low"
CR301 Mark signal 5C volt 100 mA silicon diode
rectifier
CR3C2 Mark signal 50 volt 100 mA silicon diode
: rectifier
CR303 Space signal 0 volt 100 mA silicon diode
rectifier
CR304 Spsce signal 5C vnlt 100 mA silicon diode
rectifier
FL3C1 Bandpass filter 1445 hz bandpass filter
FL202 Liscriminator tank Tuned circuit for 1445
circuit + 42.5 hz operation

P301 Main connector plug Male connector - 24 pin

&301 Mark t--x driver WPN gilicon transistor
transistor '

@202 Mark tank driver NPN silicon transistor
transistor
Q203 Space tank driver MPN silicon transistor

transistor

Q204 Space tank driver NN silicon transistor
transistor

205 «301-..302 current NFIN 3ilicon transistor
control transistor

Q206  {03~304 current NEN 5ilicon transistor
control transistor

R201 Mark tu k drive 1K onm + 20% 1/b4 watt
cortrcl resistor rectangular potentiometer
R202 Space tank drive 1K ohm + 20% 1/b4 watt

ccntrol recister rectangular potentiometer

Freq. 1487.5 hg
Freq. 1402.5 hz

ANY  1N659 or

ANY 1K91hk
ANY  1N659 or
ANY  1K91h
ANY 1N6S9 or
ANY 191h
ANY 1N659 or
ANY 18914
NRC 701

NRC 1484

AMP  57-10240

MOT  2N2501
MOT  2N2501
MOT  2N2501

MOT  2N2501

MOT 2N2501

MOT  2N2501

ALB  RH102M

ALB  RH102M



Instruction Book
Frequency Shift Liversity Converter

TYPE _SA-1742034-8

(305 base bias

Q306 base bias

Q305 base bias

GX0€ base bias

G305 ,030€ ting
contrecl resistor
(31 input coupling

(302 iryut coupling

<302 input coupling

Syme-
bol Function
R303
resistor
R3304
resistor
R305 Q305 emitter
resister
R306 Q306 emitter
resistor
R3C?7
resictor
R308
resistor
R729
R?10
R211
k212 3
R213%

30k irput coupling

Description

Lo7K olms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt

composition resistor

330 ohrs + 10% 1/4 watt
comprosition resistor

330 ohrs + 10% 1/4 watt
comyosition resistor

2 7r Jane o+ 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/h watt
composition resistor

LOK ohms + 10% 1/4 watt
comrosition resistor

100 ohms + 10% 1/b4 watt
composition resistor

10C ohms + 10% 1/b4 watt
composition resistor

10C ohms + 10% 1/4 watt
composition resistor

10C ohms + 10% 1/L4 watt
comfosition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GFL472K
ANY  RCO7GFL472K
ANY  RCO?GF331K
ANY  RCC7GF3371K
ANY  RCO7GF472K
ANY  RCO7PGFL72K
ALY  RCO?GF10%K
ANY  RCO?GF101K
ANY  KCC7GF1l01K
ANY  RCC7GF101K
ANY  RCO7GF101K

Y



Instruction Book

Frequency Shift Diversity Converter

Sym-

bol

TYPE SA 17%203A-56 ,

CR301

CR302

CR303

CR304

Function

Description

"Hish"
"I‘o'"

Carrier Frequency: 1190 + 85 hz
Mark signal 50 volt 100 mA silicon diode
rectifier
Mark signal 50 volt 100 mA silicon diode
rectifier
Space signal 50 volt 100 mA silicon diode
rectifier
Space signal 50 volt 100 mA silicon diode
rectifier

FL301

F1.302

P301

Q301

Q302

Q303

Q30h

Q305

Q306

R302

Bandpass filter

Discriminator tank
circuit

Main connector plug

Mark tank driver
transistor

Mark tank driver

transistor

Space tank driver
transistor

Space tank driver
transistor

Q301-Q302 curx;e nt

control transistor

Q303-Q304 current

control transiastor

Mark tank drive
control resistor

Space tank drive
control resistor

1190 hz bandpass filter

Tuned circuit for 1190
+ 85 hz operation

Male connector - 24 pin

NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
1K ohm + 20% 1/4 watt

rectangular potentiometer

1K ohm + 20% 1/4 watt
rectangular potentiometer

Mer.

Freq.
Freq.

ANY
ANY

ANY
ANY

ANY
ANY

ANY
ANY

NRC

NRC

MOT

MOT

MOT

MOT

MOT

MOT

ALB

ALB

Type 174 Model 3

Part No. .

1275 hz
1105 hg

1N659 or
1N914

1N659 or
1N914

1N659 or
1N914

1N659 or
1N914

781
1618

57-10240

2N2501

2N2501

2N2501

2N2501

2N2501

2N2501

RH102M

RH102M



Instruction Book

Frequency Shift Diversit

Sym=
bol

R303

R3304

R305

R306

R307

R3%08

R309

R310

R311

R312

R313

Function

TYPE SA-174203A-56

Q305 base bias
resistor

Q306 base bias
resistor

Q305 emitter
resistor

Q306 emitter

resistor

Q305 base bias
resistor

Q306 base bias
resiastor

Q305,Q306 bias
control resistor
Q301 input coupling
Q302 input coupling

Q303 input coupling

Q304 input coupling

y Converter

Description

L.7K ohms + 10% 1/4 watt
composition resistor

L.,7K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

Lo7K ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/k4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition reasistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GF472K
ANY  RCO7GFA472K
ANY  RCO7GF33K
ANY RCOPGF331K
ANY  RCO7GF472K
ANY  RCO7GFL72K
ANY RCO?GF103K
ANY  RCO?GF101K
ANY  RCO?GF101K
ANY  RCO?7GF101K
ANY  RCO7GF101K



Irstruction Book

Frequency Shift Diversity Converter

Sym- :
bel Function Description Mfr. Part No..
TYPE SA 174203A-72
"High" Freq. 2295 hz
Carrier Frequencyt 2210 + 85 hz "Low" TFreq. 2125 hs

CE301 Mark signal 50 volt 100 mA silicon diode ANY  1N659 er
rectifier ANY 1R914

CR302 Mark signal 50 volt 100 mA silicon diode ANY 1N659 eor
rectifier ANY 1N91h

CR303 Space signal 50 volt 100 mA silicon diode ANY 1N659 or
rectifier ARY  1KN91lhk

CR304 Space signal 5O volt 100 mA silicon diode ANY 1N659 or
rectifier ANY  1N914

FL.301 Bandpass filter 2210 hz bandpass filter NRC 784

FL.302 Discriminator tank Tuned circuit for 2210 NRC 1619
circuit + 85 hz operation .

P3%01 Main connector plug Male connector - 24 pin AMP  57-102u40

Q301 Mark tank driver NPN silicon transistor MOT 2N2501
transistor

Q302 Mark tank driver NPN silicon tramsistor MOT 2N2501
transistor

Q303 Space tank driver NPN silicon transistor MOT 2N2%01
transistor

Q30k Space tank driver NPN silicon transistor MOT 2N2501
transistor

Q305 Q301-G302 current NPN silicon transistor MOT  2N2501
control transistor

Q306 Q303-Q304 current NPN silicon transistor MOT 2N2501
control transistor

R301 Mark tank drive 1K ohm + 20% 1/4 watt ALB  RH1O2M
control resistor rectangular potentiometer

R302 Space tank drive 1K ohm + 20% 1/4 watt ALB  RH102M

control resistor

rectangular potentiometer

Type 174 Model 3




Instruction Book
Frequency Shift Diversity Converter

Sya-
bol

R303
R30L
R305
R306
R307
R308
R309
R310
R311
R212

R313

Function

TYPE SA-174203A=72

Q305 base bias
resistor

Q306 base bias
resistor

Q305 emitter
reaistor

Q306 emitter
resistor

Q305 base bias
resistor

Q306 base bias
resistor

Q305,Q306 bias
control resistor
Q301 input coupling
Q302 input coupling

Q303 input coupling

Q304 input coupling

Description

L.7K ohms + 10% 1/4 watt
composition resistor

4.7k ohms + 10% 1/kb watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/ watt
composition resistor

Lo7Kk ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GFL472K
ANY  RCO7GF472K
ANY RCO7GF331K
ANY RCOPGF331K
ANY RCO7GF472K
ANY  RCO7GF472K
ANY RCO?7GF103K
ANY RCO?7GF101K
ANY RCO7GF101K
ANY RCO7GF101K
ANY RCO7GF101K



Instruction Book

Frequency Shift Diversity Converter

Sym-
bol Function
TYPE DISCRIMINATOR
SA 174203A-WB3

CR301 Mark signal
rectifier

CE302 Mark signal
rectifier

CR303 Space signal
rectifier

CE304 Space signal
rectifier

F1.301 Bandpass filter

F1.302 Discriminator tank
circuit

P301 Main connector plug

QH01 Mark tank driver
transistor

QW02 Mark tank driver
transistor

QW03 Space tank driver
transistor

Q304  Space tank driver
transistor

QW5 «301-L302 current
control transistor

QI06  Q303-Q30L4 current
control transistor

R201 Mark tank drive
control resistor

R3%02 Space tank drive

control resistor

Description

50 volt 100 mA silicon diode
50 volt 100 mA silicon diode
50 volt 100 mA silicon diode

50 volt 100 mA silicon diode

2350 cps bandpass filter

Tumed circuit

Male connector - 24 pin

NPN silicon transistor
NPN silicon tramsistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
NPN silicon transistor
1K ohm + 20% 1/4 watt

rectangular potentiometer

1K ohm + 20% 1/4 watt
rectangular potentiometer

X ‘}\./

Type 174 Model 3

Mfr. Part No.
ANY  1N659 op
ANY 1N91H
ANY  1N659 op
ANY 1E91hk
ANY 1N659 oy
ANY 1NO1G
ANY 1N659 op
ARY 1N914
KRC 13264
NRC 1300

AMP  57-10240
MOT 2N2501
MOT  2N2501
MOT  2N2501
MOT  2N2501
MOT  2N2501
MOT  2N2501
ALB  RH1O02M
ALB  RH102M



Instruction Book
Frequency Shift Diversity Converter

Sym-
ol

R303

R305

R306

R3%08

R309

R%10

R311

R312

R313

TYPE ;

Function

Q305 base bias
resistor

Q306 base bias
resistor

Q305 emitter
resistor

Q306 emitter

resistor

Q0S5 base bias
resistor

Q306 base bias
resistor

Q305,Q306 bias

control resistor

Q301 input coupling

Q302 input coupling

@303 input coupling

Q304 input coupling

Description

DISCRIMINATOR _SA 1742034-WB3

L.7K ohms + 10% 1/k watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

4,7k ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition reasistor

10K ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/4 watt
composition resistor

100 ohms + 10% 1/L watt
composition resistor

Mfr.

ANY

ANY

ANY

ANY

ANY

ANY

ANY

ANY

ANY

Type 174 Model 3

Part No.

RCO7GF472K
RCO7GF472K
RCO7GF331K
RCO7GF331K
RCO7GF472K
RCOPGFL72K
RCO?GF103K
RCO7GF101K
RCO?7GF101K
RCO?7GF101K

RCO7GF101K



Instruction Book

Frequency Shift Diversity Converter

DIVERSITY CONTROI, SA 17420LA

Sym=
bol

Function

chol

cko2

Chko3

cLos

ckob

CR401

CRLO2

Jhol

Juoz

€ 0) ]

qlo2

¢ho3

Discriminator output
filter capacitor

Discriminator output
filter capacitor

Discriminator output
filter capacitor

Discriminator output
filter capacitor

Byvass capacitor

Bypass capacitor

QO3 output
coupling Adiode

Q4oL output
coupling dicde

Ch. 1 diversity
control monitor jack

Ch, 2 diversity
control monitor jack

Discriminator
monitor jack

"Mark" amplifier
transistor

"Space" amplifier
transistor

Diversity control
transistor

Electrical Parts List

Description

0.047 mfd + 20% 25 volts
ceramic capacitor

0.47 mfd + 20% 25 volts
ceramic capacitor

0.47 mfd + 207 25 volts
ceramic capacitor

C.47 mfd + 20% 25 volts
ceramic capacitor

10 mfd + 20% 20 volts

tantalum capacitor,
insulated sleeve

10 mfd + 20% 20 volts
tantalum capacitor,

insulated sleeve

50 volts 100 mA silicon
diode

50 volts 100 mA silicon
diocde

Test nrobe rece tacle,
brown

Test probe receptacle,
red

Test probe receptacle,
orange
NF! silicon transistor

PP silicon transistor

PP silicon transistor

Type 174 Model 3

Mfr. Part No.

SPR  3C15

SPR 5C1l1

SPR  5Cl1

SPR  5Cl1

TXI  SCM106BPO20D4
TXI  SCM106BPO20DL
ANY  1N659 or

ANY 1N914

ANY  1N659 or

ANY 1N914

API  3-582118-1
API  3-582118-2
API  2-582118-3
MOT  2N2501

MOT  2N3251

MOT  2N3251



Instruction Book
Frequency Shift Diversity Converter

Diversity Control, SA 174204A

Sym~

bol Function

QoL Diversity control
trancister

o5 QbOZ-GAOL current
control trancistor

GhOE  Filter emplifier

«k07  Output amplifier

RIO1 4401 base
resistor

RO2  QUO2 base
resistor

REOZ  QUCL emitter
output resistor

RO  QLO2 emitter
output resistor

RLO5  QLO1 emitter
resistor

RWO6  GhO2 emitter
resistor

R407 Filter resistor

RHOB  4hOS5 emitter
resistor

R#O9  (4O3 collector
resistor

RK10  QuOL collector
resistor

RE11 Q405 bias resistor

RK12 QUOS bias resistor

(conttd)

Descriytion

FNE silicon

FI'P silicon

Xk osilicon

FNP silicon

Electrical Farts List
Type 174 ltodel 3

transistor

transistor

transictor

transistor

10K ohms + 10% 1/4 watt

composition

resistor

1CK okms + 1C% 1/L watt

composition

1.5k ohms +
composition

1.5K ohms +
composition

resistor

10% 1/4 watt

recistor

10% 1/4 watt
resistor

10K ohms + 10% 1/4 watt

composition

recistor

10K ohms + 10% 1/h watt

composition

(8K ohms +
composition

lh?K ochms I
composition

2.,2K ohms +
comnosition

2.2K ohms +
composition

2.¢K chms #
composition

resistor

10% 1/4 watt
recistor

10% 1/4 watt
resistor

10% 1/4 watt
resistor

10% 1/4 watt
resistor

10% 1/4 watt

resistor

10K ohms + 10% 1/k watt

composition

- 13‘-

reciztor

Mfr. Part lo.
MOT  2N3251

MCT  2N3251

MCT  2H2v01

MOT  2N3251

ANY  RCO7GF103K
ALY  RCOU7GF103K
ANY  RCOPGF152K
AMY  KCC7GF152K
ANY  RCC7GF103K
ARY  RCO7GF107K
LY RCOPGFE82K
ANY  RCO7GF472K
ANY  RCO7GF222K
ANY  RCC7GF222K
ANY  RCO7GF222K
ANY  RCO7GF103K



Instruction Book

Frequency Shift Diversity Converter

Diversity Control, SA 17420hA

S

bol Function

R413  QLO6 emitter
resistor

R414  Filter resistor

R+415  Q4Cl collector
resistor

R+416 Q02 collector
resistor

R+17 QLO6 collector
resistor

R+18  (4O3 output
monitor resistor

R419  Qu4OL output
monitor resistor

R120 QUO7 collector
resistor

R421  GLO7 emitter
resistor

R422 Output coupling
resistor

R423 Discriminator

monitor resistor

Electrical Parts List

(cont'd) -

Description

€.8K ohms + 10% 1/L4 watt
composition resistor

6.8K ohms + 10% 1/L4 watt
composition resistor

220 ohms + 10% 1/4 watt
composition resistor

220 ohms + 10% 1/4 watt
composition resistor

220 ohms + 10% 1/4 watt
composition resistor

2.2K ohms + 10% 1/4 watt
composition resistor

2.2K ohms + 10% 1/h4 watt
composition resistor

220 ohms + 10% 1/4 watt
composition resistor

6.8K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

2.2K ohms + 10% 1/4 watt
composition resistor

- 14 -

Type 174 Model 3

Mfr. Part No.

ANY  RCO7GFE82K
ANY  RCO7GF682K
ANY  RCO7GF221K
ANY  RCO7GF221K
ANY  RCO7GF221K
ANY  RCO7GF222K
ANY  RCO7GF222K
ANY  RCO7GF221K
ANY  RCO7GF682K
ANY  RCO7GF332K
ANY  RCO7GF222K



Instruction Book

Frequency Shift Diversity Converter

D. C. AMPLIFIEFR, SA 174205A

sym-
bol Function
C501 Input filter
capacitor
502 Input filter
capacitor
C503 Input bypass
capacitor
Js501  "Signal In"
monitor jack
J502 "Balance"
wonitor jack
J503  "Qs04 Out!
monitor jack
J504  "Q505 Out"
monitor jack
Q501 1st stage amplifier
Q502 1lst stage amplifier
RS503  Q501-3502 current
control
(504  2nd stage amplifier
@505 2nd stage amplifier
R501 Input filter
resistor
R502 Q503 bias resistor
RS503 @503 bias resistor
BSO4 Q501 collector
resistor
ES05 Q502 collector

resistor

Electrical Parts List

Description

0,01 mfd + 20% 25 volts
ceramic capacitor

0.47 mfd + 20% 25 volts
ceramic capacitor

O.47 mfd + 20% 25 volts
ceramic capacitor

Test probe receptacle,
brown

lest probe receptacle,
red

Test probe receptacle,
orange

Test probe receptacle,
yellow

PNP silicon transistor
PRF silicon transistor

PN} silicon transistor

NPN silicon transistor
MPN silicon transistor

100 ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
composition resistor

L.7K ohms + 10% 1/4 watt
composition resistor

2.2K ohms + 10% 1/L4 watt
composition resistor

2.2K ohms # 10% 1/4 watt
composition resistor

- 15 -

Type 174 Model 3

Mfr. Part No,
AE0O  TP89-103RM
SPR  5C11

SPR 5C11

API  3-582118-1
AFI  3~582118-2
API  3-582118-3
API  3-582118-4
MOT  2N3251

MOT  2N3251

MOT  2N3251

MOT  2N2501

MOT  2N2501

ANY  RCO7GF101K
ANY  RCO7GF10%K
ANY  RCO7GF472K
ANY  RCO7GF222K
ANY  RCC7GF222K



Instruction Book Electrical Parts List
Frcquency Shift Diversity Converter ‘ Type 174 Model 3

D. C. Amplifier, SA 1742054 (cont'd)

<

oY i .

bol Function Description Mfr. Part No.

FS06 Q503 emitter 3.3K ohms + 10% 1/4 watt ANY  RCO7GF372K
resistor composition rcsistor

E507  Q504-(505 emitter 220 ohms + 10% 1/4 watt ANY  RCO7GF221K
resistor composition resistor

ES08 Q504 collector 4,7k ohms + 10% 1/4 watt ANY  RCO?GFL472K
resistor compocition resictor

R509  QS05 collector 4L.7K ohms + 10% 1/L watt AlY  RCO7PGFL72K
resistor compocition resistor

R510 M"Signal In" 4,7K ohms + 10% 1/4 vatt ANY  RCO7GFL472K
monitor recistor composition resistor

RS11  "Balance In" L.7K ohmc + 10% 1/4 watt ANY  RCO7CFL72K
monitor resistor composition resistor

R512 Q504 OQut b,7K ohms + 10% 1/4 watt ANY  RCOT7GFL72K
monitor resistor compocition resistor

R513 Q505 CQut L,7K ohms + 107 1/b watt ANY  RCO7GFL72K

. monitor resistor composition resistor

- 16 =



Instruction Book

Fraquency Shift Diversity Converter

PRINTER RELAY, SA 1742064

Sym-
bol
c601
Cc602
C603

Co0hL

C605

C606

CR601
CR602
CR603
CR6O4

CR605

CRECE

CREO?

CRE0O8

P6C1

Function

Filter capacitor

Filter capacitor

Input filter
capacitor

Q603 base coupling

capacitor
Rectifier filter
capacitor
Output filter
capacitor
Rectifier
Rectifier
Rectifier
Rectifier

Input clamping
diode

Oscillator output
rectifier diode

Q605 bias diode

Output coupling
diode

Main connector
rlug

1st oscillator

control transistor

Electrical Parts list

Description

150 mfd 150 volt electrolytic
capacitor

150 mfd 150 volt electrolytic
capacitor

0,01 mfd 50 volt ceramic
disc capacitor

680 mmf + 10% 500 volts
ceramic capacitor

0.1 mfd ¢ 20% 200 volt paper
capacitor hermetically
sealed

0.05 mfd 500 volt ceramic
disc capacitor

225 volts 400 md silicon diode
225 volts 40O mA silicon diode
225 vwolts 400 mA silicon diode
225 volts 400 mA silicon diode
225 volts 400 mA silicon diode
General purpose germanium
diode

225 volts 400 mA silicon diode

225 volta 400 mA silicon diode
14 pin male connector

High gain general purpose
germaenium transistor,
250 milliamperes, PNP Type

ral

CbC

SPR

CEN

ASC
FDE

CEN

ANY

ANY

ANY

SYL

MOT

- Type 174 Model 3

Part No,
BR150=150

BR150=150
TG-S10
ID681

M(CP-2-1 or
MFC-104K

ID503

1N645
1N6L5
1N645
1N64S
1N645

1N34AS

1N645
1N6LS

57=10140

2N6524
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Instruction Book

Frequency shift Diversity Converter

Electrical Parts
Type 174 Model 3

PRINTER RELAY, SA 1742064 (continued)

Sym-
bol

W02

603

<60l

K05

REOL

R602

R603

R6O4

R605

R6O7

R608

R609

R6..0

Function

2nd oscillator

control transistor

Oscillator
transistor

Cutput driver
transiator

Output switch
transistor

Filter resistor

C602 bleeder
resistor

Input coupling
resistor

Qb02 base bias
resiator

02 base shunt
resistor

Q603 base series
resistor

C605 discharge
resistor

Q04 base series
resistor

<605 base shunt
resistor

OQutput filter
resistor

Descrigtion

High gain general purpose
germanium transistor
250 milliamperes, PNP Type

High gain general purpose
germanium transistor
250 milliamperes, PNP Type

NPN silicon high voltage
transistor

NPN silicon high voltage
transistor

130 ohms + 5% 6.5 watt
wirewound resistor or 100
ohms + 5% 5 watt wirewound
resistor

22K ohms + 10% 1/4 watt
compositicn resistor

22K ohms + 10% 1/4 watt
composition resisfor

10K ohms + 10% 1/4 watt
composition resistor

10K ohms + 10%>l/u watt
composition resistor

33K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

680 ohms + 10% 1/4 watt
composition resistor

1K ohm + 10% 1/4 watt
compcsition resistor

470 ohms + 10% 1/4 watt
composition resistor

list

Mfr, Purt No,
MUT  2N6524

MOT  ZN6S24

NRC 1340

NRC 1340

ANY  kWE7VIOL or
WLE  5XM

ANY  RCO7GF2: 3K
ANY  kCU7GF223K
ANY  RCU7GF103K
ANY  RCU7PGF103K
ANY  KCU7PGF333K
ANY  HCU7GF332K
ANY  RCO7GF681K
ANY  RCU7GF102K
ANY  RCO?GFL71K



Instruction Book

Frequency Shift Diversity Converter

Electrical Parts list

PEINTER RELAY, S& 1742064 (continued)

Sym-

bol Function

T601 Power transformer

T602 Oscillator
transformer

Description

Power transformer
Primary: 117/234 volts
Secondary: 92 volts, CT
100 mA

500 ohms CT/600 ohms

500 milliwatt miniature
transformer

-19 -

Type 174 Model 3

Mfr,

NRC

NRC

Part No,

1328

1357



Instruction Book

Frequency Shift Diversity Converter

Monitor, SA 174307

Sym-
bol
C701

| C702A)
)
C702B)
C703
C704
c705
Cc706
c707

c708

CR701.
CR70e

CR703
CR70L
CR705
CR706
CR707

P701
Q701

Function

CRT supply voltage
doubler capacitor

CRT supply
filter
capacitor

Transistor supply
filter capacitor

Transistor supply
filter capaciter

Q701 output
couplinmg capacitor

Q702 output
coupling capacitor

Q703 input
coupling capacitor

Q703 output
coupling capacitor

CRT supply rectifier
CRT supply rectifier

Transistor supply
rectifier

Q701 input wave
shaping diode

CRT horizontal
positioning diode

CRT horizontal
positioning diode

@702 input wave
shaping diode

Main connecteor plug

Horizontal amplifier
transister

Electrical btarts List

Description

0.1 mfd + 10% 600 WVDC mylar
capacitor

2 x 0.1 mfd + 10% 1000 velt
bathtub capacitor
(C702A and C702B in one case)

4 mfd 250 volt electrolytic
capacitor

L mfd 250 volt electrolytic
capacitor

0.01 mfd GMV 600 volt ceramic
disc capacitor, 11/16" dia.

mfd GMV 600 velt ceramic
capacitor, 11/16" dia,

0.0l
disc

mfd GMV 600 volt ceramic
capaciter, 11/16" dia.

0.01
disc

mnfd GMV 600 volt ceramic
capacitor, 11/16" dia.

0.01
disc

1500 volt 100 mA silicon diode
1500 volt 100 mA silicon diode

1500 volt 100 mA silicen diode

225 volt 400 mA silicon diode

225 volt 400 mA silicon diode

225 volt 400 mA silicon diode

225 volt 400 mA silicon diode

Male comnector - 14 pin

MNEN silicon high voltage
transister

-20-

Type 174 Model 3

Mfr. Part No.
FDE  MFF-104K or
ASC  MQCP-6-1
SAN  5010,2X1RT
AEO  PRS 1550
AEO  PRS 1550
SOL  CD20X-103Z
SOL  CD20X=~103Z
SOL  CD20X-103Z
SOL  CD20X-1032
MOT  1N3283

MOT  1N3283

MOT  1N3283

ANY  1N645

ANY  1N645

ANY  1N64S

ANY  1N64S5

AMP  57-10140
NRC 1340



Instruction Book

Frequency Shift Diversity Converter

Monitor SA 174307

Sym-

bol

Q702

Q702

R701

R702

R702

R70k

R705

R70€

R707

R708

R705

R71C

R712

R713

R714

Function

Horizontal amplifier

transistor

Vertical amplifier
transistor

CRT supply surge
resistor

CRT supply surge
resistor

€702 discharge
resistor

C702 discharge
resistor

CRT intensity
control resistor

CRT supply divider
resistor

CRT focus control
resistor

CRT supply divider
resistor

Transistor supply
surge resistor

C?703 discharge
resistor

Transistor supply
filter resistor

C704 discharge
resistor

Q701 input coupling
resistor

Q701 base shunt
resistor

Q701 input wave
shaping resistor

(cont'd)

Electrical Parts List

Description

NPN silicon high voltage
transistor

NPN silicon high voltage
transistor

100 ohms # 10% 1/4 watt
composition resistor

100 ohms + 10% 1/h watt
composition resistor

1 megohm + 104 1 watt
composition resistor

1 megohm + 10% 1 watt
composition resistor

100K ohms + 10% 2 watt
potentiometer

150K ohms + 10% 1/U4 watt
composition resistor

500K ohms + 10% 2 watt
potentiometer

1.5 megohms + 10% 1 watt
composition resistor

100 ohms + 10% 1/l watt
composition resistor

1 megohm + 10% 1/4 watt
composition resistor

4.7K ohms #+ 10% 1/4 watt
composition resistor

1 megohm + 10% 1/4 watt
composition resistor

100K ohms + 10% 1/4 watt
composition resistor

22K ohms + 10% 1/4 watt
composition resistor

68K ohms + 10% 1/L watt
composition resistor

-2l -
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Type 174 Model 3

NRC

NRC

ANY

ANY

ANY

ANY

ANY

ANY

ANY

ANY

ANY

Part No,

1340

1340

RCO?7GF101K

RCO7GF101K

RC32GF105K

RC32GF105K

JAINO56P104UA

RCO7GF154K

JAINOS6PS04UA

RC32GF155K

RCO7GF101K

RCO?PGF105K

RCO7PGF472K

RCO7GF105K

RCO7GF104K

RCO7GF223K

RCO?PGF682K



Instruction Book

Frequency Shift Diversity Converter

Monitor SA 174307

Sym=-
bol

R716
R717

R718

R719

R720

R721

R722

R723

R724

R725

R726

R727

R728

R729

R730

R731

(cont'd)

Function

Q701 collector
resistor

CRT space signal
amplitude control

V701 horizontal
deflection electrode
resistor

V701 horizontal
deflection electrode
resistor

Q701, Q702 emitter
resistor

701, Q702 emitter
bias resistor

Q702 collector
resistor

CRT mark signal
amplitude control

Q?CZ input wave
shaping resistor

Q702 input coupling
resistor

Q702 base shunt
resistor

Q703 input coupling
resistor

Q703 base bias
resistor

Q703 base shunt
resistor

Q703 collector
resistor

Q703 emitter resistor

Electrical Parts List

Description

330K ohms + 10% 1/4 watt
composition resistor

2,5K ohms + 20% 1/4 watt
rectangular potentiometer

2.2 megohms + 10% 1/h watt
composition resistor

2.2 megohms + 10% 1/4 watt
composition resistor

1K ohm # 10% 1/4 watt
composition resistor

68K ohms + 10% 1/4 watt
composition resistor

330K ohms + 104 1/4 watt
composition resistor

2.5K ohms + 20% 1/4 watt
rectangular potentiometer

68K ohms + 10% 1/4 watt
composition resistor

100K ohms + 10% 1/4 watt
composition resistor

22K ohms + 104 1/4 watt
compositon resistor

100K ohms + 10% 1/4 watt
composition resistor

1 megohm + 10% 1/4 watt
composition resistor

47K ohms + 10% 1/4 watt
composition resistor

68K ohms + 10% 1/4 watt
composition resistor

10K ohms + 10% 1/4 watt
comrosition resistor

- 22 -

Type 174 Model 3

Mfr.

ANY

ALB

ALB

ANY

ANY

ANY

ANY

ANY

ALB

AL3

ANY

ANY

ANY

ANY

ANY

ANY

ANY

Part NO.
RCO7GF334K
RH252M or
RP252M

RCO7GF225K
RCO7GF225K

RCO7GF102K
RCO7GF683K
RCO7GF334K
RH252M or
RE252M
RCO?GF683k
RCO7GF104K
RCO7GF223K
RCO7GF104K
RCO7GF105K
RCO7PGF473K

RCO7GF683K

RCO7GF103K



Instruction Book
Frecuency Shift Diversity Converter

Monitor SA 174307 (cont'd)

deflection electrode

deflection electrode

Power transformer

Monitor Oscilloscope

Synm-

bol Function

k732 V701 vertical
resistor

R733% V701 vertical
resistor

T?701

V701

X701

Socket for Cathode
Ray Tube

Description

2.2 megohms + 10% 1/4 watt

composition resistor

100K ohms + 10% 1/4 watt

composition resistor

Power transformer

Primary: 115/230 volts

Sec. #1: 6.3 volts AC, 0.6 amp.

Sec. #2: 375 volts tapped at
150 volts, 10 mA

Cathode Ray Tube, 1"

Small button unidekar, 11 pin

- 23 -

Electrical Parts List
Type 174 Model 3

Mfr. Part No.
ANY RCO7GF225K
ANY RCO7GF10OL4K
NRC 1322

RCA 1EP1L

ANY JETEC 1l-22



Instruction Book

Frequency Shift Diversity Converter

Main Power Supply SA 174308

Sym-

bol

c8o1

c802

c803

C804

c805

C806

CRr801

Cr802

CR803

CR80+

CR805

CRBOG

P801
Qo1

Q802

Q803

Q8ok

Function

Filter capacitor

Filter capacitor

Filter capacitor

Filter capacitor

Filter capacitor

Filter capacitor

Rectifier

Rectifier

Voltage reference

diode

Rectifier

i3

Rectifier

Voltage reference
diode

Main connector plug

"Plus" regulator
control

"Plus' series
control

"Minus" regulator
control

"Minus" series
regulator

Electrical Parts List

* Type 174 Model 3
Description Mfr,
Electrolytic capacitor 150 €DC
nfd, 50 volts DC
Electrolytic capacitor 150 cpC
mfd, 50 volts DC
Electrolytic capacitor 150 ) 4
mfd, 50 volts DC
Electrolytic capacitor 150 coC
mfd, 50 volts DC
Electrolytic capacitor 150 cnC
mfd, 50 volts DC
Electrolytic capacitor 150 coC
mfd, 50 volts DC
225 volts, 400 ma, silicon ANY
diode
225 volts, 400 mA, silicon ANY
diode
15 volts # 5% 1 watt zener ANY
diode
225 volts, 400 mA, silicon ANY
diode
225 volts, 400 mA, silicon ANY
diode
15 volts # 5% 1 watt zener ANY
diode
Male connector 8 pin AMP
NPN silicon transistor MOT
PNP germanium power ANY
transistor ANY
PNP silicon transistor MOT
PNP germanium power ANY
transistor ANY

- Dl =

Part No.

BR150-50

BR150-50

BR150~50

BR150-50

BR150-50

BR150=50

1N645

1N64S

1N3024B

1N6L4S

1N645S

1N3024B

26-4101-8P
2N2501
2N618 or
2N1011
2N3251

2N618 or
2N1011



Instruction Book

Frequency Shift Diversity Converter

Main Power Supply SA 174308

Sym-
bol

Function

R801

R802

R803

R3O4

R805

R806

R807

R808

T801

XQ802

XQ80i

Q801 base resistor
Q801 base resistor
Q801 collector
resistor

Q802 base resistor
Q803 base resistor
Q803 base resistor
Q803 collector
resistor

Q804 base resistor
Power transformer

Socket for Q802

Socket for Q804

Electrical Parte List

(cont'd)

Description

3.3K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt
composition resistor

33 ohms + 10% 1/4 watt
composition resistor

3.3K ohms # 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

330 ohms + 10% 1/4 watt

composition resistor

33 ohms % 10% 1/4 watt
composition resistor

Power transformer
Primary: 117/234 volts

Secondary: 48 volts CT, 200 mA

Power transistor socket

Power transistor socket

Type 174 Model 3

Mfr,

ANY

ANY

ANY

ANY

NRC

CIN

CIN

Part No,

RCO7PGF332K

RCO7GF332K

RCO7GF331K

RCO7PGF330K

RCO7GF332K

RCO7GF332K

RCO7GF331K

RCO7GF320K

1324

14124324
14124324



.

Instruction Book

Frequency Shift Diversity Converter

AUTO THRESHOLD, SA 174209A

.Sym-
Bol

Co01

€202

€303

CR901

CR902

J901

J302

Q01

Q02

Q03

Qok

Q905

Q06

FMunction

Storage capacitor

Output signal
filter capacitor

Output signal
filter capacitor

Coupling diode
Coupling diode
Input monitor

Jack

Output monitor
Jack

Input isolating
transistor

Input isolating
transistor

Charge control
transistor

Charge control
transistor

Control switching
transistor

Control switching

transistor

Electrical Parts List

Description

100 mfd + 20% 10 volt
tantalum capacitor insulated
sleeve

100 mfd + 20% 10 volt
tantalum capacitor insulated
sleeve

100 mfd + 20% 10 volt
tantalum capacitor insulated
sleeve

225 volt 40O mA silicon
diode

225 volt 40O mA silicon
ciode

Test probe receptacle,
brown

Test probe receptacle,
red

PNP silicon transistor
NPN silicon transistor
NPN silicon transistor
PNP silicon transistor

PNP silicon transistor

NPN silicon transistor

- 26 =

Type 174 Model 3

Mfr. Part No,

TXI  SCM107GPO1OD4
TXI SCM107GPO10D4
TXI  SCM107GPO10D4
ANY 1N6L5

ANY 1N64S5

API 3-582118-1
APT  3-582118-2
MOT  2N3251

MOT  2N2501

MOT  2N2501

MOT  2N3251

MOT  2N3251

MOT  2N2501



Instruction Book

Frequency Shift Diversity Converter

Electrical Parts list

AUTO THRESHOLD, SA 174209A (cont'd)

Syme=
bol

R90O1
R902
R303
R0k
R30S

R906

R07

R908

R909

R910

R911

R912

R913

Function

Q901 collector
resistor

Q902 collector
resistor

Q303 emitter
resistor

Qo0k emitter
resistor

Q905 collector
resistor

Q906 collector
resistor

Q905 collector
resistor and Q903
base bias resistor

Q906 collector
resistor and Q904
base bias resistor

Control input
resistor

Q002 emitter
resistor

Q901 emitter
resistor

Q903 collector
resistor

Q04 collector
resistor

Description

3.3K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

15K ohms + 10% 1/4 watt
composition resistor

15K ohms + 10% 1/4 watt
compogition resistor

3.3K ohms + 10% 1/k watt
composition resistor

3.3K ohms + 10% 1/4 watt
composition resistor

22K ohms + 10% 1/h watt
composition resistor

6.8K ohms + 10% 1/4 watt
composition resistor

6.8K ohms + 10% 1/4 watt
composition resistor

1.5K ohms + 10% 1/4 watt
composition resistor

1.5K ohms + 10% 1/U4 watt
composition resistor

- 27-

Type 174 Model 3

Mfr. Part No.

ANY RCO7GF332K
ANY RCO7GF332K
ANY RCO7GF332K
ANY RCO7GF332K
ANY RCO7GF153K
ANY RCO7GF153K
ANY .RCO7GF3}2K
ANY RCO7GF332K
ANY RCO7GF223K
ANY RCO7GF682K
ANY RCO7GF682K
ANY RCO7GF152K
ANY RCO7GF152K



Instruction Beok

Frejuency Shift Diversity Converter

Electrical Parts List

AUT) THRESHOLD, SA 174209A (cont'd)

Sym-

bol Function

ROl "Balance'
adjusting resistor

R915 "Signal" output
coupling resistor

R915 "Signal' output
coupling resistor

R917 "Balance'' output
coupling resistor

R918 Input monitor

resistor

Description

2.5K ona potuntiometer

10K ohms + 10% 1/4 watt
compositicn resistor

10K ohn s lUB 1/4 watt
composition reaistor

3,3K onm + 103 1/4 watt
composition resis=tor

2.2K ohms + 10% 1/b4 watt
comjposition resistor

- 28 -

Type 174 Model I

Mfr. Part No
ALb RH25OM
ANY RCO7GF103K
ANY RCO73GF103K
ANY RCO7GF 332K
ANY RCOPMGF 22K



Instruction Book

Frequency Shift Diversit: Converter

MFR.
CODE NC.

AEO

CCC
CEN

CHC

SEC
INI
KUL

LFU

OHM

SAN

30L

MANUFACTURERS' DESIGNATIONS

Tyre 174 Model 3

FEDERAL

CODE NO. NAME

00656 Aerovox Corporation

01121 Allen-Bradley Company

02660 Ampt enol-Rorg Llectronics Corporation
0779 Amy:, Incorvornted

8217¢ Astron Corporatinn

14655 Snrrell-Dubilier Electrmnnics

71590 Carntralab

156C5 Cutler-Hammer, Incorporsted

7178% Cinch Manuf.cturing ‘orporitior

"roAhl19 Tialipht Cornnr-ticon

2LLLF Gieneral Electric Company

81030 Internstional Inftruments, Incoryrorated
7cnfz Fulka Rlectric Corporntion

75915 l.ittelfuse, Incorpornted

IGL2 b. F, Mallory Conmuany, Incorporated
oL71* Mntorole Semicnnductor i:reiucts, [ncorporated
B¢183 Northern Radio Company, lnc~riornted
LLbEsS Ohmite Marnufacturing Company

92671 Radio Corroration of America

(:,85% Sangamo Electric Company

€296 Solor Manufacturing Corporation

56289 Sprague Electric Company



nstruction Book ’ Manuf:icturera' Desi,mutions

rrejquency Jhift Diversity Converter Tyre 174 Model 3

MFR. FEDRRAL

Lo N CODE_NO. NAME

SAC 82359 Switchcraft Incorporated

SYL 28219 3ylvania Electric :roducts, Incorporated
X1 ¢1295 Texas Instruments, in~orporsted

UIC 0023 Urnited Tri:sformer .ompany

wLE _ M AU sar ! leonard klect ic Comrnuny



El
cht ] 'O
INPUT 2 O—
| 20 22 I iz
lE’ K. K 15 ; $ 13
' rec - el LIMITER L
- L D AMPLIFIER S DISCRIMINATOR |
\
{ \.""l J2"| _—jle 17 16 J3"|
/ )
¢
AN S *
N
|
|
CH. 1 '
INPUT Mt 1
0-100 o -
~)
: M Ja
D
° | LN
AN E
r— \1' —L—-——* DIVERSITY H H
! S CONTROL W
| R
3 |
~
‘I )
0 > N N
CH.2 ; ‘ I
INPUT ) M2 ’ o |
0-100 !
O~ ,
o |
AN, ‘]
o} !
5 I
S ]
o N !
N
[ 2 .
- - 18 17 16 J3-2
b Ji-2 s Je-2 } "
= AGC L L 14
— LIMITER DISCRIMINATOR | |
Y E AMPLIFIER K K:. 15
. 20 |21 n *|2
4. '
IHSV.A.C.
/
CH.2 _{ 30
INPUT
\4O LINE CORD ASSEMBLY \
‘ NRC 1363
/
£l -\
(e
T \_
. LINE CORD
‘ ADAPTER PLUG UNLESS OTHERWIS
DIMENSIONS ARE
TOLERANCES ON
FRACTIONS . DECIMA|
.+ Vea +.005
/
NISH:
& SO . FIN/)S
. P ~ . . . g
14 3 t" N v =y . 2
\ N s ’ ’ L . /' . o
e ‘ ! - b =a N - ‘7/‘ ° \‘A_ g




7
. REVISIONS . - -
‘ sym} DESCRIPTION . . ‘[Di
A S$3 CIRCUIT REVISED, C3."ADDED :
=T WIRES REVERSED ON DC AMPLJ5-D&E |5-2-69) ys#/ Aimc |
ey O! JT )
- 4
] cu.a}‘fﬁ .
X g MONITOR
‘ "
—o0 - 1] 2] of 8
MONITOR a b ¢ d
OUTPUT
(MILLIAMPERES)
— 100-0-100
N
OUTPUT :
Jé . CURRENT
S
+
J9 0 0 J5 " L J6 \ -
2 SITY H H AUTO DC -0l PRINTER |14 OUTPUT
— THRESHOLD E|l ampLIFIER ‘ 2
TROL E N 4 DRIVER 6 o
‘N e O NSE T 2] o] 8 3
R — N
a b ¢ d “E2 .
FAST )
@cs
S3 > L
Lo : =
SLOW Js
KEYING o.c 414V, MAIN ) Lo
OPERATING + POWER " -
B POWER 7] SsupPLY
* . —14V. | ) 5
: IRIEE
4 a b ¢ d \ | BN
s ¥
- f ; 3 .
o i
Pl Fl
XFI S5 T8I B
(0 M : DRI S
1 —O Q
o ' = )
"SV-A.C -+ F2 ! bl straPRING TO =
5 XF2 ; 3 ¢ ue, 97 & us N
@ X1l |a § N
SEMBLY ~ ° )r L
3
\ STRAPPING SHOWN FOR 115V. OPERATION. —
. FOR OPERATION FROM 220V LINE,REMOVE =~ }' 7%
_ 3 STRAPS 1,2, &-3,4 6 STRAP PINS 2.8 3. PR
\LINE CORD “ / \ i 3
N T Vi i
T NLESS OTHERWISE SPECIFIED .~ | DRAFTSMAN . JOATE NAME: R
DIMENSIONS ARE IN INCHES - 6P ' |5-26-65 - ERN RADIO GWW
TOLERANCES ON _ ) SCHE M ATI C
FRACTIONS . DECIMALS ANGLES CHECKER y ‘ mco"ouno
£ Yea 2008 ooz |5744|  FREQUENCY SHIFT VA -
MATERIAL: = - - . |43-|4mesr 2216031 Y, u
ENGINEER DIVERSITY CONVERTER . NEW YORK _ 3
FINISH: TYPE 174 ‘MOD 3 ows. &
. / APPROVAL . L
s y S g i Txs I
_ ; o T i K»-ch,é NOﬁE l sH I os-' | sze6] -
" ! ™ - v A T o
; Sy e ) el
" 0 \‘—-. ._/_ - ‘l‘/dff ____mwf_é:::;x PR S o l R j .’.h.n .. ..A-M.& 1 :(?""3’_“ oy o A - /‘}‘:w




WANIIHD

$319NY $IYMI230 SNOWLOVYHI

R e TR TR PR a.,,..”,.?".,.w.,_.. : .f%,%xf 5 gsﬁﬁﬁxﬁ; A T TR T SRR ) o DA
— I .._Q V- JL33NS] . 3NOW =vvor] ]
- ﬂ - \QM\*,
_OSJN..E._ VS N ' )
'OMa e M, :HSINIS
v VIo2vil VS ,
% MHOA M3N |
»d 5 an2Z 1SIM LYL- nS :
314111dNV D9V Aqk\n.%m\\‘ "._Swwpq:
; $00° 7 A+

JQILVW3HOS , NO S3DNVHNI0L
o g9-6-¢ d 9 SAMONI NI ¥V SNOISNINIQ
- :3NVYN 3ivay NYRNSLIVH0 a3:4193d8 3ISIMYINIO $SIINN
oo 10N 3 092 8 Vv
w [ U TS TR SED Smn SmD SIS S S e e—— e—n—n ——— — — — S emm S emms e J
_ _
. | U 5 I.“ |
‘m!... ||||||||||||||||| -—— e e e e e o — — s i
R
. ? | €214
.m
o _ _Jw,l e S0y Y
N O|n_ 4
| *t ¢ 1 | * [ N9
“ M M HOIND
- 9114 ShY
\, | ) ne .M_o_m
3 _ m R C 80140 YV | €014
_ v2iy 19010 Tso1d Seiy L viy ¥ so14d . |
_ _ 014 2014 I01L
| | €010 4
! 81y L018D A % NU9 M8
| & — ,
1 1 N 2010
| 9010 L1y ] a3y
| ] %18 a3y v0ID 4
| SO0 eIy ony Wwo_m -
| %221y Hvo_o m ..u/\ YT
_ .wo-_m_ 5 13X oIl —Bm
601y
| A 3
r — i e ame Gn e e e G G, GEE, D G Gmwe GEms Cems S l llllllllllllll S Sen P GEEER CEIEp AN  CIED I  GRTED EIND  CINET) TSRS GENE GEDN G GUGN I CEIND WEES GEINED GERED CERED NN CUNEND SN I CEUEES CEIED G  S—
IVAOHddY | 3uva NOILd1¥0S30 'WAS | DWG. REV. (v99183) n<m<om 4109415 Q3HI13
. SNOISIA3Y N.



-

Ty TS W T RS E T T o T

_ . TEL) | I L3 3HS 3INON :31 _ !
_ - s 40 133 | 31voS .a\ﬁvﬁm smm
010-2-v.L1-VS N WACH4AY
. OMa V202b.1VS :HSINIS
NYOA M3IN MIINIONI i
261 AN 1S On .
f1°A'N 1S aN22 »mu;:v_ col 43I LIW A \ m YL
G31V¥O0dH¥0D JAVS I BINIPHI S9NV m._wﬂo_wwo mzmw_uqux.._
v JAY:
Ms.-c\ U _ .—- < 2 u I U m . NO S3ONVN3IT0L
ANVIWOI 0I10VY NYIHLYON G9-9i-¢ d’o SIHONI NI 24V SNOISNINIO
o :JNVYN 31V NYNEL4VHQ 03:4103dS 3ISIMNIKILIO SSIINN
S ¥ B b} b) -] v
B | D | D T 1 B
] (]
j NS GMIED GIEI) G $GIIND $GHARE 2 GED GENE GRS I a—— ——— G GMED GENEES GEREES GEED GRS R G G L ' r' -—m— o= ll ——— —— aE— —-—— TEED GANND GENENS $GENAES  GE NS GRS AN U J
| "
_ ' |
| |
| “
! |
| |
_ 802y zozy
| lozy _
| €020 NN _
I 602y _
_ PY P ® AA— _
|
-\ _
_ A4 mono% %mommo G I
_ |
_ »02y cozy ¥ 020
| 2020 1022 w ziey _
_ o= S g02:0 Y & L0240 _
_ |
_ 2020 1020 L ¢——ANN .- |
_ €029 \ oley _
_ —— _
. 02H0 202¥0 112y M |
| 4 H -4 ) I
|
| P Pt _
| €024D 10289 cozy i
902y -
_ O o
| z2oer 1ozr |
—' - S G G e— — ——— — —— ———  amme  a——— — —— S——— anR— — A GRS CE— e = e g msws  smmmes  smpmes S e S E__ B ) T om— m—— N emmiinem S mieiey — — — ——— S— e —— —— — e —— R I  CININEED CHNNINED NN EEEENS GENEE IS G SN GRMRGES  —— PL
(v8S183) auvo8 1Ind41D Q3HOL3
IAON¥ddY | 31va NOI1d 189630 WAS | DWG. REV. .
SNOISIA3Y N .




-0l 130

——————3Y8- ASEE_M_QLL_N&Q 338A (EB [64A),

7

02 40

0% I50

04 (60
O5 170

06 (80

07 l90—--—¥

08 200

-09 210

—Oi0 220
Oll 230

Oi2 240

P30l

R30I

R305

Q305

R307

R3l12

BAND PASS FILTER

FL 30l

& jw
1] -

AT

UNLESS OTHERWISE

DIMENSIONS ARE.
TOLERANCES ON
FRACTIONS DECIMAL
¥ Vea *.008

MATERIAL: ¢
T 1

FINISH:

{

PRSI 2

U NP S

e o

(\,

e e WAL Ll ok e

PN T




REVISIONS B
SYM. DESCRIPTION ' ‘DATE | APPROVAL
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