
Westinghouse 1. L. 41-941 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE KR CARRIER RELAYING 

TRANSMITTER-RECEIVER 

Flexitest Case Mounted 

For Voice Adaptor (Front 
and Rear Mounting) • • • • . • . • • • • • • • • • • . • • . • . • •  470D0 2 1  G0 2 

KR Sleet Detector . • • • • • • • • . • • . • • • • • • • • • • • • . • . • •  470D 167 G0 1 

258-Volt Resi stor Unit • • • . • • • . • • • • • • • • • • • • • • • . • •  330C 19 1 HO 1 

Test H arness (Complete Set) . • • . • •  • • • • • • • • • • • • • • • •  756D346 GO 1 
Coaxial Lead . • . • • • • • • • • • . • • • • • • • • . . . • • . • • •  7 56D346 G0 2 
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Voice Adapter Extensions 
4-ft • . • . • . • • • • • . . • . • • • • • . • • . • • • • • • • • • • • . •  757D650 G0 2 
6-ft • . • . • . • • • • • • • • • • • • • • • . . • • • • • • • • • • • • • •  757D650 G0 3 
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CAUTION The voltages encountered in this equip­
ment are dangerous to life. To be safe, disconnect 
the power source and close the grounding switch 
when servicing the equipment. 

I N T R O D U C T I O N  

The Type KR Relaying Tran smitter-Receiver is 
designed for Distance Relaying, Telemetering, 
Supervisory Control and Sleet Detection. Facilities 
are provided for a plug-in type voice adapt er. The 
basic design is for operation from 1 29-volt station 
batteri es. However, the apparatus may al so be oper­
ated from 5 1-volt or 258-volt station batt eries by 
means of various  internal connections. These various 
connections as well as most of the adju stments are 
made at the factory, although they can be changed in 
the field. 

Although designed primarily fo r operation with 
Westinghouse protective rel ays, this apparatus may 
also be coordinated with other typ es of directional­
distance relays and with most other contact keyed 
devices. 

S P E C I F I C A T I O NS 

Frequency Range . . . .  . . . . . . . . . . .  . . . .  . .  . . . .  . . . . .  . . . . .  . . .  . . . .  . . .  . . .  . . . . .  . . . . . . .  . . . . . . . . . . . . .. . . . . . . 30-kc to 200-kc 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40-db 

Transmitter Power Output . . . . . . . . . . . . ... . . .. . . . . . . . . . . . . . . . . .. .. . . . . ... . . . . . ... . ... . . .. . . . . . .. 1 .0  watt at standard condi­
tions ( see Figs. 10 and 18). 
0 . 5  watt with a 51-volt d-e 
supply. 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. . . . .  At le ast 46-db below funda­
mental. 

Transmitter Output Impedance. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... ..... . . .. .. . .. . .. . .. . . .  Matches one 60-ohm co ax. 
cable. (Suitable for 50-70 ohm 
cable.) 

Transmitter Output Filter Selectivity . . .. . . . . . . . . . . . . .. .. . ... . . . . . . . . . . . .. . . . . .. .. . . . . .. . . . .  See Fig. 8. 

Transmitter and Receiver Oscillator and Frequency Stability . . . . . . . . . . . .. . .... . . ... . From-20oc to +50°C with si­
multaneous voltage variations 
from 100 to 140 VDC, the fre­
quency remains with 0 . 0 1%. 

2 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E KR CARRI E R  SET ---------------------------' ·_L_4_1 -_9..:...:..41 

Permissible Battery Voltage Ripple ....... . . .. . . . . . ... . . . . . . . . . . .. . . .. . .... . . . . .. . . . . ...... 7-Yz% 
Ambient Temperature Range . . . .. . . . ... . .. . . . . . . . .. . . . . . . . . ... . .. . . . .. .. ... ... .... . . . . . ... . . . .  -20°C to t50°C. 

Non-Operating Temperature Range .. . . . . .... . . . . . .. .. . . ........ . . . .. . . . . . . . . .. . . . . . .. . . . . . . .  -40°C to t70°C 

Receiv er Sensitivity . . . . . . .. . . ..... . . . . . . . . . ... . . . . . . . .. . . . . . . .. ... . . .. . . . . ... . .. . . . .. . . ... . . .. .  0.0 4 volts at standard 
conditions ( see Figs. 10 and 
18). 

Receiver Selectivity .... . . ..... . . . . . ... .... . . .. . .. . . . . . . ... . ... . . .. . . ..... .. .. . ...... .... . . ... . .  See Fig . 1 1 .  

Receiver Signal-to-Noise Ratio Requirements ..... . .... . .. . . ....... .. . .. .. ... . . . . . . . .. . .  12-db 

Minimum Channel Spacing . . . .. ... . .. .. ......... . ....... . . . .. . . . . . ....... . . . . .... ...... . .... ... See Fig. 13. 

Power Input .. ..... . . . . . . . .. . .... . ... .. . .. . ......... .. . . . .. ....... .......... . .. .. . .. . . . .. .. .... .... 1 1 5-ma at 5 1  VDC, 200-ma 
at 129 VDC, 1. 28 amperes 
at 258 VDC. 

Carrier On-Off Keying . . . . . . .. . .. . . . .. . .. . .. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . .. .. . . .. . . . . . . .. . . . . Requires one pair of con­
tacts capable of keying 8-ma 
DC at an open circuit voltage 
of 129 VDC. 

Weight ( With Flexitest Case) ......... . .. ..... ...... . . . . .... .. . .. . ....... . .. . . . . . . . ... .. . . ... .  Approximately 16-lbs. 

CAUTION Refer application to Westinghouse when 
other transmitters are to be connected to the same 
coax cable as certain conditions may result in damage 
to the output transistors. 

N 0 T E Standard conditions are taken as 129-volts, 
120-kc and 25°C. 

DE SCRIPT I ON 

General 

This completely transi storized carrier-apparatus 
is a result of extensive field and laboratory t ests. 
From these test s, it was proven that transistors pro­
vide superior rel iability over tubes. In addition, the 
latest printed circuit and filter techniques have im­
proved performance and greatly decreased the size. 
The expected long life of  transistors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low power requirements will produce impor­
tant savings in battery and charger requirements. 

Transistors perform the same functions as vacuum 
tubes. However, tubes operate by the flow of elec­
trons in a vacuum between elem ents, while transis­
tors depend upon the movement of electrons in a 
solid. This leads to a more rugged type of construc­
tion. Most transistors are m ade from either germanium 

or silicon semi-conductor materials. The junction 
transistor consists of a thin slice of germanium or 
silicon with three different regions produced by in­
troducing specific amounts of impurities.  A thin wire 
is connected to each region. One outer region is 
called the emitter, the other the collector, and in­
serted between them is the base. These correspond 
roughly to the cathode, plate, and grid of a vacuum 
tube. 

The transistors in this equipm ent are of the 
junction type, and both NPN and PNP configurations 
are used. In the NPN transistor, the majority of the 
current is carried by electrons. In the PNP transistor 
there is a deficiency of electrons. These deficien­
cies are known as "holes " .  For practical purposes 
holes may be  considered as positively charged 
"electrons" ,  and these provide most of the current 
flow in PNP units. In order to obtain maximum effi­
ciency and reliability, both types are used in this 
equipment. 

Silicon transistors are used in the transmitter 
and receiver output circuit in order to stabilize 
critical circuit performance at elevated temperatures. 

Mechanical 

Thi s appar atus is supplied in a Flexitest case 
and may be either flush o r  projection mounted in 
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TYP E K R CAR RI E R SET ____________________________________________________ ___ 

order to match other switchboard equipment. The out­
line dim ensions and also the drilling plan for flush 
and projection mounting are shown by Fig .  1. The 
majority of  the p arts are mounted on a printed circuit 
board. This board may be r eadily removed as follows: 

1 . Remove the two output plugs from the red and 
black jac k s. 

2. Disconnect the receiver input coaxial cable 
connector. 

3. Loosen the two screws at the top of the board. 

4.  Loosen the two screws at the bottom of the 
board and pull them out as far as they will extend. 

5 .  Pull board down to disengage the terminals 
and lift out. 

The transmitter output filter may be removed by 
removing four mounting screws from the bottom of the 
case and disconnecting the coaxial cable. 

Fig. 4 shows the location of major components 
such as potentiometers, jacks, test points, crystals ,  
transistors, etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The 
numbered terminals shown as squares apply to the 
external terminals. 

Provisions are made for plugging th e Voice 
Adapter Unit in the front or  the rear of the relaying 
e quipment. When front mounting is utilized, it will be  
necessary to remove the  cover of the  KR case before 
plugging in the Adapter Unit. In the case of rear 
mounting, the Adapter Unit may be plugged into the 

relaying equipm ent directly without removal of the 
cover. Octal sockets marked X-3 and X-4 (the latter 
for rear mounting) on the relaying equipment accom­
modate the adapter plug. A buckle type strap on each 
side of the adapter holds the unit in place after it has 
been plugged in. The normal projection for a front or 
rear mounted Voice Adapter is 3-inches beyond that 
of the relaying equipment. When the KR Relaying Unit 
is supplied for rear mounting of the adapter, a patch 
cord is available on separate order. This patch cord 
plugs into the t el ephone jacks on the adapter and pro­
vides an extension to a conveniently located terminal 
board. The Wiring Diagram for rear mounting of the 
adapter is shown in Fig. 3. 

The panel cutout information necessary for 
mounting the Sleet Detector is shown by Fig. 9. This 
unit consists of a potentiometer and pushbutton 
switch mounted on a small panel, itself suitable for 
switchboard mounting. 

4 

For 258-volt operation, separate auxiliary resis­
tors are required. 

Electrical 

Transmitter 

The transmitter is made of four main stages in­
cluding an o scillator, driver, power amplifier, and an 
output filter. In the o scillator, the crystal is operated 
as a r esonant circuit between the collector of one 
transistor and the b ase of the other. The feedback is  
supplied through a capacitor from the  collector of  the 
second transistor to the b ase of  the first transistor. 
The frequency is independent of voltage or tempera­
ture changes of the transistors. Thus the frequency 
stability is the stability of the crystal .  

The input to the driver stage Q- 10 i s  controlled 
by potentiometer, R-4 2  which also controls the trans­
mitter power output. In HZM relaying CARRIER STOP 
provides about +40 volts for blocking. This is  ap­
plied to Q- 10 through T-6. Diode CR-5 prevents damage 
to the transistor when this positive voltage is ap­
plied to the collector. For CARRIER START ( when 
in the blocked po sition) a small positive voltage is 
applied to the collector of Q- 10 by means of bleeder 
resistors R-67 and R-68 . 

The power amplifier consists of two transistors 
Q- 1 2  and Q- 15 ,  which are operated as class B ampli­
fiers in push-pull. Resistors R-5 2 and R-55 are for 
stabilization. 

The output transformer, T-7, matches coaxial 

cables of 50 to 70 ohms. 

Resistor R-66 tends to keep the source impedance 
constant to permit proper tuning of the output filter. 

The output filter consists of coils L- 1 and L-2, 
capacitors C- 19 through C-22. The filter is  tunabl e, 
and is  provided to attenu ate harmonics and other 
spurious outputs. It should be noted that the filter 
contains no shunt elements ,  resulting in a reverse 
impedance free of "across  the line" resonances. 

Receiver 

The receiver is a superheterodyne in order to 
obtain constant selectivity regardless of the channel 
frequency. ( See Fig. 1 1. )  The major stages include 
an input filter, attenuator ,  oscillator, mixer,  IF filters, 
IF amplifiers, detector and a D-C power output stage. 
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The input filter prevents undesired signals from 

producing the IF frequency. 

The receiver sensitivity is adjusted by means of 

the continuously variable input control R-1 and by 

connecting or disconnecting resistors R-73 and R-74 

in the lF stages. 

The receiver oscillator (Q-2 and Q-3) is basic­

ally the same as the transmitter oscillator. The 

frequency is 20-kc above the incoming signal 

frequency. 

The receiver channel frequency is determined by 

the input filter and the oscillator crystal. The fre­

quency may be changed readily since both the filter 

and the crystal are plug-in components. 

Mixing is accomplished by feeding the incoming 

signal to the emitter and the receiver oscillator signal 

to the base of the mixer Q- 1. Mixer oscillator re­

quirements are met through adjustment of potentio­

meter R-4. Injection into two separate elements, base 

and emitter, provides a circuit capable of handling 

greater signal level variations than one in which in­

jection is made into only a single element such as 

the base. 

This receiver uses an IF frequency of 20-kc. The 

overall selectivity is determined primarily by the IF 

filter FL-2. Typical characteristics of this filter are 

shown by Fig. 12. 

The IF amplifier consists of transistors Q-4, Q-5 

and Q-6. 

The detector is a full wave bridge rectifier. This 

rectifier in conjunction with the IF amplifier Q-6, 

provides the necessary power to drive the D-C power 

output stage Q-7. 

The final output stage Q-7 will supply approxi­

mately 18 milliamperes to a standard 1700 ohm dis­

tance relay RRH coil and its associated 500 ohm 

alarm coil. It may also be used to drive other relay 

coils such as is shown by Fig. 5, Supervisory Control 

Connections. 

Transmitter Control Circuits 

In the standby condition, although the oscillator 

is running, the transmitter driver has no emitter bias 

which results in no output. 

Positive voltage applied to terminal 15 supplies 

this bias through a voltage dividing network, and 

transmitter output results. The actual configuration of 

the network is a function of supply voltage and ap­

plication (Relaying, Telemetering, etc.) and is 

discussed in the Adjustments section. 

Output may be stopped ·in several ways. The 

method used with K-DAR relays is to remove the 

positive voltage applied to terminal 15. In the case 

of distance relaying with Westinghouse HZ/HZM 

relays, application of a positive voltage to terminal 

18 will stop the transmitter output. Output may also 

be stopped by removal of negative battery from 

terminal 18. 

Sleet Detector 

The Sleet Detector is shown by Fig. 9 .  Effec­

tively R- 1 is a remote transmitter output control. This 

control is obtained through varying the driver stage 

(Q- 10) emitter bias, and is effective over a 40-db 

range of transmitter output. The Sleet Detector is 

switched into service by S·l. By adjusting R-1 for a 

given receiver relay current at the far end of the 

channel, a relative measure of the channel attenua­

tion may be obtained. This is discussed further in the 

section on Adjustments. 

Communications 

The transmitter output is reduced approximately 

6-db when the Type KR voice adapter attachment is 

used. Relaying takes preference, and full output is 

obtained since full voltage is supplied to terminal 15. 

Relaying Control Circuits 

Figs. 15, 16 and 17 show simplified diagrams of 

the relaying control circuits. 

1. K-DAR and GCY Relaying (Figs. 16 and 17) 
The control of the carrier set is obtained through 

the CARRIER START and CARRIER STOP contacts. 

These contacts are shown in their normal standby 

condition. 

The K-DAR or GCY relays operating from the 

voltage and current on the transmission line, detect 

and determine the direction of a line fault and there­

by control the carrier transmitter and receiver. 

The control of the carrier set is such as to start 

the transmission of carrier when fault power on the 
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transmi ssion line is flowing out of the line section 
being protected. Conversely, when fault power is 
flowing into this line section, the control is such as 
to block the transmitter and keep it from being turned 
on by secondary functions such as sleet detection 
and communication, should these functions be in use 
at the same time. Should carrier be received from the 
remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start operation occurs,  the CARRIER 
START contact opens applying a positive voltage 
( see Figs.  16 and 17) to terminal 15 of the carrier set. 
This puts a potential on the driver stage in the trans­
mitter and also applies proper bias for the power 
amplifier. 

When a carrier stop operation occurs,  the 
CARRIER STOP contact closes, which removes B+ 
(terminal 15) from the driver and the power amplifier 
stages in the transmitter. CARRIER STOP , terminal 
18 , on the carrier set is p ermanently connected to 
terminal 14, for K-DAR and GCY relaying. 

2. HZM Relaying ( Fig. 15) 

The control of the carrier set is effected by the 
C ARRIER START and the C ARRIER STOP contacts .  
These contacts are shown in  their normal standby 
condition. 

The HZ-HZM relays operating from the voltage 
and current on the transmission line, detect and 
determine the direction of a line fault and thereby 
control the carrier transmitter and receiver. 

The control of the carrier set is such as to start 
the transmission of carrier when fault power on the 
transmission line is flowing out of the line section 
b eing protected. Conversely, when fault power is  
flowing into this line section, the  control is such as 
to block the transmitter and keep it from b eing turned 
on by s econdary functions such as sleet detection 
and communication, should these functions be in use 
at the same time. Should carrier now be received from 
the remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start operation occurs, the CARRIER 
START contact closes applying the full battery 
supply voltage to terminal 15 of the carrier set . This 
puts a potential on the driver stag e in the transmitter 
and also applies proper bias for the power amplifier. 

6 

When a carrier stop operation occurs,  the 
CARRIER STOP contact opens. This applies a 
positive voltage ( see Fig. 15) to terminal 18 which 
blocks the driver stage and the power amplifier stage. 

It is possible under certain conditions that the 
signals from two transmitters, attempting to block a 
third receiver, would b e  of such amplitude, phase and 
frequency as to .cause the RRH coil current to 
"pulsate" .  It would then b e  possible to have a false 
trip. 

In the case of the KR set for relaying 3-terminal 
lines,  the transmitter frequencies (to avoid this pos­
sibility of false trip) should be separated by 100 
cycles. All receivers and one transmitter would be 
for the desired center frequency. One of the other 
transmitters would be 100 cycles above, the other 
100 cycles b elow this center frequency. 

I N S T A L L A T I O N  

General 

Upon receipt of a unit, whether shipped separately 
or in an assembly, an immediate inspection should be 
made. Carefully check for damage or shortages. 

For necessary clearances and mounting dimen­
sions,  see the following illustrations: 

Flexitest Case Mounting . . . . . . . . . . . . . .  Fig, 1 
Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . Fig. 9 

Connections 

External 

The external connections will vary slightly de­
pending on the application, but in general will be 
along the lines described as follows : ( Refer to the 
Schematic Diagram, Fig . 2. ) 

Terminals 11. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial Cable 
1 3  and 19 . . . . . . .  Supervisory Preference 

Contacts 
14 . . . . . . . . .  B- "CARRIER STOP" return 
15 . . . . . . . . . . . . . . . .  Battery positive through 

carrier start contacts 
16 . . . . . . . . . . . . . .  B attery po sitive for alarm 

cutoff ( used with com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier Stop for HZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 
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TYP E K R CARRI ER SET ______________________________________________________ ,�.L=-� 4_1 ._94�1 

CA UTION If the transmitter output load is removed 
while the transmitter is  energized, the transistors in 
the power amplifier will be  p ermanently damaged. A 
dummy load should be connected to the transmitter 
output if the coax is disconnected and the transmitter 
is to be energized. 

When tuning line coupling equipment, short the 
coax cable to ground before changing taps on the Line 

OPERATION 

5 1-Volt K-DAR, HZM, and GCY Relaying, 
Telemetering, and Supervisory 

1 29-Volt K-DAR and GCY Relaying 

1 29-Volt HZM Relaying, Telemetering, 
and Supervisory 

258-Volt K-DAR and GCY Relaying 

258-Volt HZM Relaying, Telemetering, 
and Supervisory 

Various  combinations of the inductors and 
capacitors of the transmitter output filter are re­
quired depending on the channel frequency. These are 
tabulated in Fig. 7 .  

Adju s tments 

'l'his apparatus is generally tuned to and tested 
at the specified channel frequency before shipment. 
Final adjustments must be made in the field and are 
described in the following paragraphs. Fig. 4 shows 
the locations of the various controls. 

Transmitter 

1 .  Disconnect the coaxial cable and replace with 
a 50, 60, or 70 ohm non-inductive resistor depending 
on the characteristic impedance of the cable used. 

2. Fig. 7 shows typical output filter connections 
for various frequency ranges. In some cases it may be 
necessary to use either a higher or lower range to 
tune the filter to resonance. 

3. Insert fuses FL- 1 and FL-2 to apply power to 
the apparatus. 

4. Connect an A-C Vacuum Tube Voltmeter 
( VTVM) acro ss the non-inductive load. 

Tuner or matching transformer. 

Internal 

Necessary internal connections are generally 
made at the factory, to customer order, before appara· 
tus shipment. For reference purposes, these are 
outlined in the following tabulation. Check the proper 
bleeder resistors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-4 7 and R-48 

R-45, R-47 and R-48 

R-4 1, R-45, R-47 and R-48 

R-39, R-40, R-45, R-47 and R-48 

R-39, R-40, R-4 1, R-45, R-47 and 
R-48 

5. Unblock the transmitter by closing the 
CARRIER TEST SWITCH. An alternative is to jumper 
battery positive to terminal 15. 

6. Beginning with the output control R-42 at the 
maximum counterclockwise position, advance it clock­
wise until a reading appears on the VTVM. ·Tune 
capacitor C- 19 for a maximum voltmeter reading. 

7.  While increasing R-42, tune the output filter 
for maximum output until the output across the re­
sistor is approximately 8 volts. (Se e Figs. 10 and 

18.) ( Approximately 5. 5-volts when operating from 
5 1-volt station battery. )  

8 .  Open t h e  test switch and reconnect t h e  coaxial 
cable. 

Receiver 

1. The oscillator output control R-4 is pre-set at 
the factory. Howev er, should any of the oscillator 
components be changed (including the transi stors and 
the crystal) R-4 will require adjustment. 

a. Connect an A-C VTVM to j acks J-3 and J-4 . 

b. Adjust R-4 for a 0 . 3  volt reading on the meter. 

2. The unit is  shipped to have a gain of approxi-
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TYP E K R CARRI E R SET ______________________________________________________ ___ 

mately 250 millivolts ( to produce 10 rna relay current) 
with input control R- 1 in maximum clockwise posi­
tion. About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-74 , which is connected to the b ase of Q-4 and the 
B+ supply for the IF. Approximately 10-db gain or 
25 millivolt sensitivity can be obtained by clipping 
out resistor R-7� .  which is connected to the base of 
Q-5 and the B+ supply for the IF. Resistor R-7 1 has 
been selected at the factory to provide an overall 
gain of approximately 25 millivolts. 

a. Sensitivity Adjustment for Noise 

If the maximum on-frequency noise level is known 
or can be m easured, the receiver can be adjusted for 
this level. Disconnect the coaxial cable and connect 
a 60-ohm non-inductive resistor and a VTVM (HP 
400C or equivalent) across terminals 11 and 12. 
Energize the transmitter and adjust the transmitter 
output control R-42 for the same output as the m ax­
imum noise. Then adjust the receiver input control 
R- 1 to obtain 1-ma output current. If it is impossible 
to obtain 1-ma output current with control R- 1 in the 
maximum clockwise po sition, then clip out resistor 
R-74 ,  which is connected to the base of Q-4. If the 
gain is still insufficient , clip out resistor R-73 ,  
which is connected to the base of Q-5.  After com­
pleting the adjustment of  R- 1 ,  restore the transmitter 
to full output. 

b. Sensitivity Adj ustment for Remot e Signal 

When the maximum on-frequency noise is unknown 
and cannot be conveniently m easured, the receiver 
may be adjusted for the remote signal. First deter­
mine the channel attenuation using a Sierra voltmeter 
or some other convenient method. Disconnect the 
coaxial cable and connect a 60-ohm non-inductive 
resistor and a VTVM (HP 400C or equivalent) across 
terminals 1 1  and 12. Add 15-db to the channel atten­
uation. This compensates for average variations such 
as channel and voltage variations. For example, if 
the channel attenuation is 5-db, add this to the 15-db 
making a total of 20-db. Taking this from 8 volts 
output of  the transmitter, the receiv er should then be  
set for a sensitivity of  0 . 8  volts .  To do  this,  adjust 
the transmitter output control R-42  for 0 . 8  volts and 
then adjust the receiver input control so as to obtain 
10-ma output current. If it is impo ssible to obtain 
10-ma output current with control R- 1 in the maximum 
clockwise position ,  clip out resistor R-7 4, which is 
connected to the base of Q-4. If the gain is still in­
sufficient , clip out resistor R-73 ,  which is  connected 

8 

to the base of Q-5. After completing the adjustment 
of R- 1 ,  restore the transmitter to full output. 

It must be kept in mind that the two preceding 
adjustment procedures are to be used as a guide and 
will cover the majority of cases; however, cases may 
arise where conditions change. For example,  if the 
adjustment is made per part a. , the noise may in­
crease due to various reasons such as bad insulators , 
which would require adjusting the receiver to be less 
sensitive. In the adjustment of part b . ,  the attenua­
tion may increase due to sleet or line switching , 
which would n ece ssitate increasing the sensitivity of 
the receiver. 

Sleet Detector 

Due to different types of operation and supply 
voltages,  it is not practical to have a calibrated dial 
for this unit. However, calibration may be made at 
installation by recording transmitter output ( either in 
db or volts) at various knob settings of the sleet 
detector unit. Then , by adjusting the sleet detector 
so as to obtain 10 milliamperes relay current at a re­
mote receiver, any increase or decrease in line at­
tenuation may be noted as the difference between the 
original setting, and the setting required to obtain the 
given 10 milliam peres. 

258-Volt Resistor Unit 

With the apparatus energized, adjust R-4 in the 
258-volt resistor unit so as to obtain 1 29-volt at 
terminals 17 ( B-) and 19 ( B+) on the relaying set. 

Frequency Change 

If the frequency is changed in the field, it is 
ne ce ssary to change the input filter FL- 1 to the de­
sired channel frequency. This filter is of the plug-in 
type and may be removed by unsnapping the clamp 
and pulling the filter out. The transmitter oscillator 
crystal Y- 2 must be changed to the desired channel 
frequency . The receiver oscillator crystal Y- 1 must 
be changed to the desired channel frequency +20 kc . 
Figure 7 shows the connections for the transmitter 
output filter. It is necessary to unsolder the existing 
connections and make the new connections per the 
chart. After completing the preceding, the tuning pro­
cedure as described under Adjustments for trans­
mitter and receiver should then be followed. 

Note also that capacitors C2 and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively, may have to  be  changed. For fre-
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quencies below 1 10 kc, these Cf!.paCitors are 270 
m mf. each. For frequencies of 1 10 kc and above, the 
capacitors are 140 mmf. each. 

C A U T 10 N Turn power OFF before removing filters 
or transistors, as high fransient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­
ment in order to establish reference values which will 
be useful when checking the apparatus. The readings 
will remain fairly constant over an indefinite period 
unless a failure occurs. However , if transistors are 
changed,  there may be considerable differenc e  in 
thes e  readings without the overall performance being 
affected. 

Typical voltage and current values are given as 
follows. Voltages should be m easured with VTVM. 
Readings may vary as much as ± 20%. 

In the following paragraphs, the transmitter may 
be unblocked (transmitting) by closing the CARRIER 
START circuit in the case of HZM relaying, and by 
opening the CARRIER START circuit in the case of 
K-DAR and GCY relaying. 

1 .  For D-C pin jack m easurements with reference 
to B-, refer to Table 1 .  

2 .  For transistor D-C m easurements with reference 
to B-, refer to Table 2. 

3.  For D-C bleeder m easurements with reference 
to B-, refer to Table 3. 

4. For typical RF signal m easurements for re­
ceiv·er, refer to Table 4. 

5. For typical RF signal measurements for 
transmitter, refer to Table 5. 

6 .  Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board, unplug J- 15  
and J- 16  located near the  output filter. Loosen the 
two screws inside the case near the top. Loosen the 
slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

Pull board down so as to disengage the t erminals, 
and lift out. 

7. Removal of the Output Filter 

After the printed board has been removed, re­
move the screws on the outside of the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable. 

8. Receiver Filters 

Fig .  1 2  shows typical receiver selectivity curves 
both RF and IF. If the filters are checked in a test 
setup, it is necessary to use an accurate signal g en­
erator or preferably a signal generator and a frequency 
counter. H ewlett-Packard Type 400C or equivalent 
should be used. 

9.  Minimum Test Equipment for Installation 

a. Milliammeter 0-25 rna DC. 

b.  60-ohm 5-watt non-inductive resistor .  

c.  A-C Vacuum Tube Voltmeter ( VTVM). Voltage 
range 0.003 to 30 volts, frequency range 60 cycles/ 
sec to 230-kc, input impedance 7 . 5  megohms. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Volta�e Range: 0 . 15 to 300 volts 
Input Impedance: 7 . 5  megohms 

10 . Desirable Test Equipment for Apparatus 

Maintenance 

a. All item s listed in Sections 8 and 9. 

b. Signal Generator 

Output Voltage: up to 8 volts 
Frequency Range: 20-kc to 230-kc 

c. Oscilloscope 

d. Ohmmeter 

e. Capacitor checker 

f. Test harness (S ee F�g .  19) 
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TAB L E  1 

D-C PIN JACK MEASU R EMENTS WITH R E F E R ENCE TO 8-

CON D I T ION A 
T x�Biocked tt 

Description J ack Rx-No Sign al 

129 VDC S l VDC 

RF Input J-2 0 0 

DC Q- 1 Base J-3 20 v 20 v 

DC Rx B+ J-4 20 v 20 v 

D C  Rx Osc J-5 7 V  7 V  

DC Q-5 B ase J-6 20 v 20 v 

B- J-7 

DC-P l-E J-8 1 10 v 3 2  v 

DC-Q-7 Base J-9 69 v ov 

DC Q-7 Emit J- 10 70 v 1.0 v 

DC Tx Osc J- 1 1  7 V  7 V  

B+ J-12 129 v 51 v 

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 1 4  

R F  rna out J- 15 

DC rna RRH 
and 

ALARM 

t With 2000 ohm resistor and Sigma relay .  
tt T x  =transmitter, R x  = receiver 

1 0  

CONDI TI O N  B 
T x-B iocked 

Rx-Wi th Signal 

129 VDC S l VDC 

0 . 3  v 0 . 3  v 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

1 10 v 3 2  v 

78 v 2. 3 v 

78 v 1 . 4  v 

7 V  7 V  

129 v 5 1  v 

18 rn a  1 3  mat 

CONDI T IO N  C 
T x-Unbl ock ed 
Rx-No Signal  

129 VDC 51 VDC 

1 10 v 3 2  v 

66 v 0. 3 v 

66 v 1.0 v 

7 V  7 V  

1 29 v 5 1  v 

18 v 18 v 

18 v 18 v 

130 rna 1 30 rn a  
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TABL E 2 

TY P I CAL T RAN SISTO R DC M EASU R EMENTS WITH R E F E R ENCE TO 8-

Condi t ion A Condit ion B Condi tion C 
Tx- Biock ed Tx-B iocked T x-Unblocked 

Rx-No Signal Rx-With S ignal Rx-No Signal  
Tran s i stor (Vo l ts) (Volts) (Vol ts) 

Et Bt ct Et Bt Ct Et Bt Ct 

Q- 1 20. 0  20 . 0  0 .38  20.0 20. 0  0.4 

Q-2 7 7 . 2  1 . 8  7 7. 2 1 . 8  

Q-3 6 . 2  8 . 0  2 6 . 2  8 2.0 

Q-4 20.0  20. 0  2. 6 20. 0  20. 0  2.8 

Q-5 20 .0  20 . 0  2. 6 20 .0  20 . 0  2. 8 

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 1 29 

5 1  VDC 32  32  51  32 32  5 1  

Q-7 
1 29 VDC 70 68 1 29 78 80 86 

51 VDC 1 .0  0 5 1  1 .4  2. 2 7 .0 

Q-8 6 . 2  8 2 6 . 2  8 2 6 . 2 8 2 

Q-9 7 7. 2 1 . 8  7 7 . 2  1 . 8  7 7 . 2  1 .8 

Q- 10tt  18 18 0 . 4  

Q- 12tt  0 . 27 0. 20 50 

Q- 15tt  0. 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 

1 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K R CARRI E R S ET ________________________________________ ________ ______ __ 

TABL E 3 

D-C B L E E D E R  M EASU R EMENTS WITH RE F E R ENCE TO 8-

129 VDC 51 VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-62 (J-8) 1 10V 1 10V 1 10V 32V 32V 
Junction R-6 1 and-R�2'7 (J-10) 70V 78V 66V l .OV 1 . 4V 
Junction R-27 and R-60 (P 1-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 (P 1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J-14) - - 18V - -
Junction R-45 and R-47 (TP-9) - - 45V - -
Junction R-45 and R-4 1  (TP-8) - - 98V - -

tconditions: A - Tx-Blocked, Rx-No Signal; B - Tx-Blocked, Rx-With Signal; C - Tx-Unblocked, 
Rx-No Signal. 

T A B L E  4 
TY PICAL RF SIGNAL M EASU R EME NTS FOR REC EI VER 

(Made with 0.1 Volt  at Term inal  5 of F L  1) 

25 MV 80 MV 250 MV 
Check Po int  Sen s i t i v i ty Sen s i ti v i ty Sens i t i vi ty 

(Volts) (Volts) (Volts) 

With Receiver Crystal Out 

FL 1-5 to Gnd. 0.  1 0 . 1 0 . 1 
T1- 1  to Gnd. 0. 1 0. 1 0 . 1 
Q1-E to Gnd. 0 .05  0 . 0 5  0 . 0 5  
Q 1-C to Gnd. 0 .07  0 .07  0 .07 
T3- 1 to Gnd. 0 .07 0 .07 0 .07  
Q4-C to Gnd. 0 .07  0 .07  0 . 07 

With Recei ver Crystal I n  

Q4-C t o  Gnd. 0 . 5  0 . 5  0 . 25 
J6 to Gnd. 0. 15 0 . 1 0 .08 
Q5-C to Gnd. 7 . 0  1 . 7  0 . 8  
Q6-B to Gnd. 2.0 0 . 5  0 . 4  
Q6-C t o  Gnd. 13.0 10. 0  8 .0 
T4- 1 to Gnd. 13.0 10.0 8 .0 
T4-3 to T4-4 4 , 5  3. 5 2. 5 
J9 to J 10 ( DC) 0 .74  0. 7 5  0 . 6 5  

12 

ct 

32V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 
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TAB L E  5 

TYPI CAL RF SI GNAL M EASUREM ENTS FOR TRANSMITTER 

CH ECK P O I N T  

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J 13 to Gnd. 

Q 10-C to Gnd.  

T6- 2  to Gnd. 

Q 1 2-B to Gnd. 

Q 15-B to Gnd. 

Q 1 2-C to Gnd. 

Q 15-C to Gnd. 

T7-5 to Gnd. 

Output to Gnd. 

A P P L I C A T I O N  

1.  Receiver Selectivity (Fig . 1 1 )  

This shows a typical curv e o f  the overall 
s electi.vity of the receiver under steady state 
conditions. 

2. Transmitter Output Selectivity ( Fig. 8) 

Typical curves are shown so  that approximate 
bandwidths for keying purposes can be determined for 
any carrier frequency between 30-kc and 200-kc. 

3.  Minimum Channel Spacing ( Fig . 13)  

This is  a graph from which minimum channel 
spacing can be obtained provided the signal strength 
of the interfering transmitter and th e sensitivity set­
ting of the receiver are known. These can be obtained 
from calculations or by m easurements. 

For example,  if the interfering transmitter volt­
age is measured ( at the rec eiver) and found to be 2 .5  

VOL TS 

5.5  

1 .0 

0.085 

6.0 

6.0 

0.8 

0. 8 

38.0 

38.0 

9 . 8  

8.0 

volts,  this would be 10-db down from 8 volts. This 
point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity were set to 
operate on 0 .8  volts or 20-db, this point would be 
located on the left hand column. A line could then be 
drawn through the two points as shown by the dotted 
line. The intersection .of this line with the center 
line indicates the minimum channel spacing. In this 
case if the interfering signal is being keyed on-off, at 
15 pps, the minimum spacing would be 2. 5-kc. 

4.  Transmitter Output and Receiver Sensitivity 
Variations with Voltage (Fig.  10) 

The se curves show the variation of transmitter 
output and receiver sensitivity with changes in supply 
voltage, at 1 20-kc and 25°C. The increase and de­
crease in transmitter output above or below 1 . 0  watts 
may be obtained in db from the transmitter curve. 
1 . 0  watts is about 8.0 volts with a 60-ohm load. 

The increase and decrease in receiver sensi­
tivity above or below 40 millivolts can similarly be 
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obtained in db from the receiver curve. 40 millivolts 
sensitivity represents the input signal required for 
proper operation. 

series with the RRH coil in place of the alarm relay. 
When supervisory control is used alone, a 2000-ohm 
5-w att resistor is to be connected in series with the 
control relay coil. In order to m aintain proper m ark 
space ratio, the relay bias current is adjusted for 9 
milliamperes as indicated. 

5. Transmitter Output and Receiver Sensitivity 
Variations with Frequency ( Fig. 18) 

These curves show the v ariation of transmitter 
output and receiver sensitivity with variation in 
frequency, at a supply voltage of 1 29 VDC, and 
25°C. They may be used in the same manner as 
Fig. 10. 

7. Receiver Filter Limit s  ( Fig. 12) 

The receiver RF filt er and the IF filter limits 
are shown on Fig. 1 2. Both filters are of the plug-in 
type and the test circuits with pin connections are 
shown at the top of each curve. The IF filter i s  
divided into t w o  separate sections. The s electivity 
shown is for each section,  and the pin connections 
for each section are also shown in the test circuit 
sketch. 

6 .  Supervisory Control Connections (Fig. 5) 

When supervisory control is used with relaying , 
the supervisory control relay coil is connected in 

1 4  

E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  F UNCTI ON D E SC RI P T I O N  SYMBOL 

CAP ACITORS 

C-1 Rcvr. Bleeder 2.0 pi, ±20%, 200 VDC, Paper 

tc-2 Rcvr. Osc. Feedback 140/ 270 p.pi, ±20%, 500 VDC, 
Mica 

C-3 Rcvr. Osc.  Bleeder 0.02 pi, MRC, 600 VDC ,  
Bypass Disc 

C-5 Q-6 Emitter Bypass 1.0 pi, ±20%, 200 VDC Paper 

C-6 Rcvr. Rectifier Same as C-5 
Bypass 

C-7 B- to B+ Bypass 2 pi,  ±10%, 600 VDC, Paper 

C-8 B- to GND 1 . 0  p.f, ±10%, 1000 VDC, Paper 

tC-9 Xmtr. Osc. Feedback Same as C-2 

C-10 Xmtr . Osc. Same as C-3 

C-1 1  Key Filter 0 . 1  pi, ±20%, 200 VDC, Paper 

C-1 2  Q- 10 Emitter Bypass 0. 25 pi, ±20%, 200 VDC,  Pap er 

C-13 Q-10 Bleeder Bypass Same as C- 1 2  

C-1 4  P A B as e  Bypass Same as C-12 

tNote: 140 p.pi  for osc.  freq. 1 10-kc and above. 
270 p.p.f for osc.  freq. below 1 10-kc.  

MF R .  MANU FACT U R E R'S 
CODE D E S I GNAT I ON 

1 330C567 H 1 1  

1 330C566 H43 
or 330C566 

H57 
1 330C569 H47 

1 330C567 H09 

1 330C573 H07 

1 330C573 H2 1 

1 330C567 H02 

1 330C567 H05 
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E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  FUNCTION DESC R I P T ION M F R .  MANU F ACTUR E R'S 
SYMBOL CO D E  D ESI GNAT ION 

CAPACITORS (Concluded) 

C- 18 PA Bleeder 0 . 5  p.f, ± 20%, Paper 1 330C567 H06 

C- 19 Output Filter Tuning 500 flflf, Variable, Air 1 328C0 9 2  H0 1 

C-20 Output Filter 390 flflf, ±5%, 2500 VDC, Mica 1 330C56 1 H 15 

C-2 1  Output Filter 680 flflf, ±5%, 2500 VDC, Mica 1 330C56 1 H� 1 

C-22 Output Filter 1 200 flflf, ± 5%, 2500 VDC, 1 330C5 6 1  H 27 
Mica 

C-24 FL-2 Decoupling Same as C- 1 2  

C- 25 Q-7 Emitter 2.0 mfd, ± 20%, 200 VDC 1 330C567 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General Purpose, IN63 1 584C433 H0 2 

CR-2 Bridge Rectifier Same as CR- 1 

CR-3 Bridge Rectifier Same as CR- 1  

CR-4 Bridge Rectifier Same as CR- 1 

CR-5 Q- 10 Collector Same as CR- 1 

CR-6 Q-7 Collector Sam e as CR- 1  

CR-7 Voltage Regulator Type SV 18 ,  General Purpose 1 584C434 H0 2 

CR-8 Voltage Regulator Type 1N 1 369 1 584C434 H05 

CR-9 Q-7 Collector Type 1N 1789 1 584C434 H08 
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E L E C T R I C A L  P A R T S  L l  ST 

CI RCUI T 
FUNCTION DESC RI P T ION 

M F R .  MANU FACTU R E R ' S  
SYMBOL CODE DESIGNATI ON 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 54-B-6903 H03 

GH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S:tt1474993 

F-2 B+ Same as F�1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 
Freq. to be 30-kc to 60-kc 1 468D339 
specified by 60-kc to 1 10-kc 1 468D340 
customer 1 10-kc to 200-kc 1 468D341 

FL-2 Rcvr. IF Bandpass 20-kc Fixed Freq. 1 468D338 

CONNECTORS 

J- 1 Printed Circuit Printed Circuit Female 1 54-B-7 1 25 H03 
. 

Plug 

J-2 RF Input UG- 185-U 1 584C29 2 H07 

J-3 Rcvr. Osc. Output Terminal Studs 1 330C592 H0 1 

J-4 Rcvr. Mixer-Amp Same as J-3 
Supply 

J-5 Rcvr. Osc. Supply Same as J-3 

J-6 Q-5 Bas e  Same a s  J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 
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TYP E K R CARRI E R SET __________ __________________________ �--------------��-�L�- 4�1�- 9�41 

E L E C T R I C A L  P A R TS L l  ST 

CI RCU I T  FUNCTION DESC R I P TION M F R .  M ANU FACTU R ER'S 
SYMBOL COD E  D ESIGNATION 

CONNECTORS ( Concluded) 

J-9 Q-7 Base Same as J-3 

J- 10 Q-7 Emitter Same as J-3 

J- 1 1  Xmtr. Osc.  Supply Same as J-3 

J- 12 B+ Same as J-3 

J- 1 3  Xmtr. O s c .  Output Same as J-3 

J-14 Q- 10 Supply Same as J-3 

J- 15 Output Filter Banana Tip Red 1 328 C093 H01 

J- 16 Output Filter GND Banana Tip Black 1 328C09 3 H0 2 

P - 1  Printed Circuit Printed Circuit Male 1 54-B-7 1 26 H03 
Plug 

INDUCTORS 

L - 1  Core and Coil 1 1  MH Total- 6 MH 1 329C450 
Assembly Tap (Part of FL-3) 

L-2  Core and Coil 2. 5 MH ( P art of FL-3) 1 329C449 
Assembly 

L-3 RF Choke 1.0 MH , 300 rna 2 R-300 

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixer Type 2N 43 or Type 1 330C587 H07 
2N525 

Q-2 Rcvr. Osc. Type 2N 1 12 or Type 1 330C587 H09 
2N414 
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E L E C T R I C A L  P A R TS L I ST 

CI RCU I T  FUNCT ION DESC R I P T ION MFR. MAN U F ACTU R E R ' S  
SYMBOL COD E  DESIGNAT I O N  

TRANSISTORS (Concluded) 

Q-3 Rcvr. Osc . Same as Q-2 

Q-4 Rcvr. IF Same as Q- 1 

Q-5 Rcvr. IF Same as Q- 1 

Q-6 Rcvr. IF Type 90 3 ,  2N 332, or 1 330C587 H04 
2N 1 149 

Q-7 Rcvr. Output Type 2N 1 156 1 330C587 HOl 

Q-8 Xmtr. Osc. Same as Q-2 

Q-9 Xmtr. Osc. Same as Q-2 

Q- 10 Xmtr. Amp. Same as Q- 1 

Q- 1 2  Xmtr. PA Type 2N498 1 330C587 H 1 2  

Q- 15 Xmtr. PA Same as Q- 1 2  

RESISTORS 

R·l Rec. Input 25 K, ±20%, 1/4 W, Pot. 1 584C276 H23 

R-2 Filter Matching 10 K ,  ± 10%, 1/2 W 2 330C595 H37 

R-3 Filter Load Same as R-2 

R-4 Rcvr. Osc. 1 K ,  ± 20%, 1/4 W, Pot. 1 584C 276 H 19 

R-5 Rcvr. Voltage 6 . 2  K, ±5%, 1 W 1 330C666 H68 
Divider 

R-6 Q-2 Collector 1 . 2  K, ±5%, 1/2 W 1 330C664 H 5 1  

R-8 Rcvr. Voltage 30 K, ±5%, 2 W 1 330C668 H84 
Divider 

R-9 Rcvr. Voltage Same as R-8 
Divider 
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TYP E K R CARRI E R  SET ----------------------------=-:'·=..:L�4::.::1-�94=-:.I 

ELEC T R I C A L  P A R T S  L I S T 

CI RCU IT FUNCT ION DESC R I P TION M F R .  MANU FACTU R E R'S 
SYMBOL CODE D ESI GNATION 

RESISTORS (Continued) 

R- 10 Q-2 Base Same as R-2 

R- 1 1  Q-2 Base 100 K, ± 10%, 1/2 W 1 330C595 H49 

R- 1 2  Q-3 Collector Same as R-6 

R- 13 Q-3 Emitter 390 Ohms, ±5%, 1/2 W 1 330C664 H39 

R- 14 Q-3 B ase Same as R-2 

R- 15 Q-3 Base Sam e as R- 1 1  

R- 16 Rcvr. Osc. Bleeder 2. 2 K, ± 10%, 1/2 W 1 330C595 H41  

R- 17 Rcvr. Osc. Bleeder 18 K, ± 10%, 2 W 1 330C597 H40 

R- 18 Rcvr. Osc. 9. 1 K, ±5%, 1/2 W 1 330C664 H74 

R- 19 Q-4 Bias 100 Ohms, ± 10%, 1/2 W 1 330C595 H 13 

R-20 Q-4 Bias Same as R-2 

R-2 1 Q-5 Bias 150 Ohm s, ± 10%, 1/2 w 1 330C595 H 15 

R-22 Q-5 Bias Same as R-2 

R-23 Q-6 Bias 330 Ohms,  ± 10%, 1/2 W 1 330C595 H 19 

R-24 Q-6 Bias Same as R- 2 

R-25 Q-6 Emitter Sam e as R- 19 

R-26 Q-7 Base Same as R-6 

R-27 Q-7 Bias 20 Ohm s, ±5%, 1/2 w 1 330C664 H08 

R-28 Xmtr. Osc. Bleeder Same as R- 18 

R-29 Xmtr. Osc. Ble eder Same as R- 17 

R-30 Xmtr. Osc. Ble eder Same as R- 16 
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E L E C T R I C A L P A R TS L l  ST 

CI RCU I T  FUNCTION DESC R I P T ION MF R.  MANU FACT U R E R 'S 
SYMBOL CODE D ESIGN AT ION 

RESISTORS (Continued) 

R-3 1 Q-8 Base Same as R- 1 1  

R-32 Q-8 Bas e Same as R-2 

R-33 Q-8 Emitter Same as R- 13 

R-34 Q-8 Collector Same as R-6 

R-35 Q-9 Base Same as R- 1 1  

R-36 Q-9 Base Same as R-2 

R-37 Q-9 Collector Same as R-6 

R-38 Key Filter Same as R-23 

R-39 Buffer Voltage 36 K, ±5%, 2 W 1 330C668 H86 
Divider 

R-40 Buffer Voltage Same as R-39 
Divider 

R-4 1  Buffer Voltage Same as R- 2 
Divider 

R-42 Xmtr. Osc. Output Same as R-4 

R-43 Q- 10 Bias Same as R-23 

R-44 Q- 10 Bias 33 K, ± 10%, 1/2 W 1 330C595 H43 

R-45 Buffer Voltage 15 K, ±5%, 1 W 1 330C6 6 6 H77 
Divider 

R-47 Buffer Voltage 6 . 8  K, ± 5%, 1/ 2 W 1 330C664 H69 
Divider 

R-48 Buffer Voltage Same as R-46 
Divider 

R-49 PA Bias 27 K, ± 5%, 2 W 1 330C668 H83 
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E L E C T R I C A L  P A R TS LJ ST 

CI RCUIT 
FUNCT ION D ESC R I P T ION 

M FR .  MANU FACTU R E R'S 
SYMBOL COD E D ESI GN AT ION 

RESISTORS (Concluded) 

R-50 Xmtr. PA Same as R-I9 

R-5 2  Q-I2 Emitter IO Ohms,  ± 10%, I/ 2 w 1 330C595 H0 1 

R-55  Q-I5 Emitter Same as R-5 2  

R-59 Xmtr. Bleeder 47 Ohm s, ± 10%, 1/ 2 W I 330C595 H09 

R-60 Revr. Bleeder I K,  ±5%, 25 W I 584C4I6 H62 

R-6I Revr. Bleeder 600 Ohms, ± 5%, 25 W I 584C4I6 H47 

R-62 Revr. Bleeder 350 Ohms, ±5%, 25 W I 584C4I6 H 5 2  

R-64 Xmtr. Bleeder I200 Ohms, ±5%, 25 W I 584C4I6 H64 

R-66 T-7 Load 560 Ohm s, ± 5%, 2 W I 330C668 H43 

R-67 Xmtr. Blocking IO Ohms,  ± 10%, 2 W I 330C668 HOI 

R-68 Xmtr. Blocking 10 K, ±IO%, IO W I 330C577 HOI 

R-69 Q-10 Emitter Same as R-I9 

R-70 FL 2 Decoupling 470 Ohms, ±IO%, 1/2 W I 330C595 H 2I 

R-7I Q-4 Emitter I50 Ohms , ±IO%, 1 / 2  W I 330C595 HI5 

R-72 Q-5 Emitter 68 Ohms, ± 10%, 1/2 W I 330C595 H l l  

R-73 Q-5 Base ISO Ohms,  ± 10%, I/ 2 W I 330C595 HI6 

R-74 Q-4 Base 2. 7 K, ± 5%, I/ 2 W I 330C664 H59 

R-75 Q-4 Collector 22 K, ±IO%, I/ 2 W I 330C595 H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R CARRI E R SET�----------------------------------------------------

E L E C T R I C A L  P A R TS L l  ST 

CI RCU I T  
F UN CTI ON 

M F R. MAN UFACTU R E R ' S 
SYM BOL DESC R I P TION CODE D E S I GNAT I ON 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  1 L-633005 
10K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 1 L-633003 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: 1 L-5 9 2 1 7 1  
3 0 0  ohms 

T-4 IF Output Impedance Ratio 4 K :  1 L-59 2289 
500 ohms 

T-5 Xmtr. Osc. Same as T-2 

T-6 Xmtr. Buffer Impedance Ratio 10 K :  1 L -5 9 2 170 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930:  1 L-633000 
60 

TEST POINTS 

TP-1 R-5 Terminal studs 1 330 C59 2 H0 2 

TP-2 R-8 Same as TP- 1 

TP-3 R- 17 Same as TP- 1  

TP-4 R-18 Same as TP- 1  

TP-5 R-28 Same as TP- 1  

TP-6 R-39 & R-40 Same as TP- 1 

TP-7 R-4 1 Same as TP- 1 

TP-8 R-45 Same as TP- 1  

TP-9 R-47 Same as TP- 1 
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E L E C TRI C A L  PART S L l  S T  

CI RCUI T 
F UNCT I ON DESC R I PT ION 

M F R .  MANU FACTU R E R'S 
SYMBOL CODE D ES I GNATI ON 

SOCKETS 

X-I FL-I Octal I 330C689 HOI 

X-2 FL-2 Same as X-I 

X-3 Voice Adaptor Same as X-I 

X-4 Rear Mounted Same as X-I 
Voice Adaptor 

XY-I Rec. Y-I Crystal I 50-D-9790 HOI 

XY-2 Xmtr. Y-2 Same as XY-I 

CRYSTALS 

Y-I Rcvr. Osc. Specify Channel Freq. I 3 28C083 
Plus 20-kc 

Y-2 Xmtr. Osc. Specify Freq. Same as I 328C083 
Channel Frequency 

SLEET DETECTOR 

R-I Resistor , Level 100 K, 2 W, Pot. I 5 1-D-I976 HI7 
Control (S:tti475074) 

S-I Switch Sleet Test SPST Normally Open I 3 27C854 HOI 

LIST OF' MANUFACTURERS 

1. Westinghouse Electric Corporation 

2. National Co . ,  Inc . ,  Malden, Mass. 
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Q-1 
963 
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Fig. 5. Supervisory Control Connections (Dwg. 2238498 - Sub. C) 
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2.58 V&L T 0PERA 71tJ/V 

,I?.PPt:. Y c.f6' Y .R�S ISTOR t/NI T ENC< <::>S URt: 

(330 CI 9/ I-IOI ) .1'7.5 S;.IO#A/ O N  .�?P.Pt;. IC,t?T/0. 

Z)#t; .9 Z 9 C  704 
ro,e H'c/h"ZM 2 56'Y �PeRA T/�A/ At:..S"' 

RtfMt:Jt/t: t/t/MPc£ rRt!M T.P-7 TO TP- 6  • 

01/T 
IN' 

COM 

N�rtr.· 

� c S /.S Tt:JR VN'!T 
tJ. 15 ,4M?S (llt.OC.I::-t:rtJ) 
0. 2 4/41"S (t.l#lJ(. OCK't:ZJ) 

' "'  ' "'  
30.3 NATTS @ t!.SB V 
3 90 NATT.S @ 280 Y 

KR J't.I!'Pt.. Y ;'Ot. TA(jtl[ 1-/lt.l- .fi!I.SI TO APPet:ltl( . 
• ;�� VOL TS IYP,;AI IE q 1/! PM51'/T IS 8 I.. O t:; K  ti 'D  

<;"' .SUPPL '( '/i?L TA64 IS �IJO V. 

Sl 1/0L T OPERA TICW 
TRAA.ISM! T Tt:R 

I. AlJZ) c/(.I#PeRS FRaM TP- 7 TO TP- 8 f' TP- 6' TO TP- 9. 
� AZJZJ c/UMP.ORS FROM 7?- 5 TO J -IZ . 
.J. .1/ZJl) c/UH.P,;R ,t? CRO.SS .f? 6-#' 
4. Rli'/<ftJV(f ,/t.I#Pt!t� AC.eo.ss ,2 5 9  rtlR St.IPt:RYIS�,e y Ct7A/7: A.P,D(. ;C4TION'.S, 
S, REMOVE THE 5HOAZ. T /,(JTERCOA/AIEC 7'/N4 vVMPEA!. liiETW'EE.N RES15 TO£. f€.. - �4- AN'O iZ EAIEIZ. DIODE C,E!. -8 R6'Cc/YER 
/. /9� ,/VMPCR ,CROM T?-/ Tt:J T,P-�. 
2. AZ>� .JUMPER ,CROM T.P-� TO TP- 4 . 
.5'. h'Z>� t/VMPcl AcRos.s- R 6 0 , 

1(- .lJ ttr � G C Y  Rtt.AYING 
OPeRATION 

;. 4lJZJ c/t.IMPt!"R FROM T.P- 7  TO T � 8 ,  
2, ,1/�ZJ ,/t.IMPG'R rROM 7/ERM ;.( TO T��M. I$. 

Fig. 6. Connections 5 1 V-258V HZM, K-DAR or GCY Operation (Dwg. 2238497 - Sub. H) 
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32  

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

L I N E  FREQUENCY RANGE 

I - 27 . 7 KC· 30 . 0 KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 3 1 . 8  KC-36 . 0 KC 
4 - 3 5 . 4  KC-39 . 0  KC 
5 - 3 8 . 0  KC-41 . 0  KC � -- 40 . 3  KC-45 . 0  KC 
7 - 43 . 0  KC-49 . 0  KC 
B - 47 . 7  KC- 56 . 0  KC 
9 - 49 . 5  KC- 58 . 5  KC 
I0 - 57 . 0  KC-7 2 . 3 KC 

I I - 67 . 0  KC-76 . 0  KC 
1 2 - 75 . 0  KC-88 . 0 KC 
13 -- 77 . 5 KC-93 . 0 KC 
14 - 89 . 3  KC- l 1 4 . 5KC 
I S - 102.  7KC- 147 . OKC 
I � - l 3 6 . 6KC- 210 . 0KC 

COIL 

L-1 
L- 1 
L-1 
L-1 
L-1 
L-1 
L-1 
L- 1 
L- 1 
L-1 

L- 2 
L- 2 
L- 2 
L- 2 
L- 2 
L- 2 

COIL 
CONNECTIONS l �:§ l 1-5 

1-5 
1-2 
1-2 
1 - 2  
1-2 
1 - 2  
1 - 2  

1 - 4  
1 - 4  
1 - 4  
1-4 
1-4 
1-4 

l §:� l 3-6 1�=�1 3-6 
3-6 
3-6 
3-6 

6-7 
6-7 
6-7 
6-7 
6-7 
6-7 

PARALLEL 
CAPACITOR CONNECTIONS 

6-8-9- 1 0- l l  
6-8-1 0-ll 
6-8-9- ll 
6-8- ll 
6-8-9-10-ll 
6-8- 10- l l  
6-8-9-11 
6-8- 11 
6- 8-9-10 
6-8- 10 

6-8-9-ll 
6-8- ll 
6-8-9-1 0  
6- 8- 1 0  
6-8-9 
6-8 

Fig. 7. Connections-Output Filter (Dwg. 149A420 - Sub. 4) 
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� 6 
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� t-t- -.c 
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' \ I If i\ I 
\ \ I I 

' ' � if � I 
\� , �  � I I 
� . ( � 

\ J 
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\ I 

' I 
� J 

� v l. I 
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FREQUENCY (KC) 

Fig. 8. Transmitter Output Filter Selectivity (Dwg. 3 77996) 
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0 
WE S T I N<:<HOUS E 

TY PE K R 

S L EET 
DEiECTOR 

STYLE 470DI<07GOI 

5 

�� @ 0 1 0  LMAX. Tx 0 OUTPUT0 
SLEET TE ST 

0 

0 

0 L PUSH FOR 
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CONNI!CT To TRANS· 
M I TTER CAR.RII!:R 

� 
MA�. C C' W  PoSITION 

PERMI S S 1 8LE CONTF(OL 
VA'FOATION � 

0 d b ( l  WATT C!> GO O>!MS) 
To -40 d b (O.I MILLIWATT) 

S C H E MATI C 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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Fig. 10.  Transmitter Output and Receiver Sens itivity Variations with Vo ltage (Dwg. C377999) 
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IF FILTEil TEST CIRCUIT 
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RF FILTER TEST CIQCUIT 
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with typical s e lec t iv i t y  cur 
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FL- 1  Requ i r ement w i th typi cal s e l ec t i v i ty 
curv e at 1 20 KC . Ins er t ion lo s s  18 DB 
max .  Inc luding matching resistor. 

Fig. 12. Rece iver Filter L imits (Dwg. C377995) 
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Fig. 15. Relaying Control Circuits - HZIHZM (Dwg. 1·329C704 - Sub, L) 
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Fig. 1 7. Re laying Control Circuits - K- DAR (Dwg.  3- 329C704-Sub. L) 
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TYP E K R  CARRI E R  SET __________________________ ___:I::..:.L:.:.·.:::.4..:.;:1-..:.;:94:..:..1 

��-------------'' ''-----------lotJ 
�---------------- 8 .��r--------------� 

Coaxial L ead . . .  7560346 G0 2 

'----.""<,----------.,: �----------------------a �r_. __________ e_L_A_cK_/------�. 1 

KEP 
BLACK 

Output Lead . . . 7560346 G03 

�------------------ B F�i�·----------------�� 

Main Harness . . .  7560346 G04 

Fig. 1 9. Test Harnes s - (Complete Set) . • • • . . . • . • •  7 560346 GO l 
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Fig. 20. Voice Adapter Extens ion - Mounting A ssemb ly (Dwg. 7570650 - Sub. 3) 
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Westinghouse 1 .  L. 4 1 -94 1 A  

INSTALLATION • OPERATION • MAINTENANCE 

I N STRUCTIONS 
TYPE KR CARRIER RELAYING 

TRANSMITTER-RECEIVER 

EQUIPMENT STYLE NUMBERS 

Type K R  Set • • • • • • • • • • • • • • • • • •  , • • •  • • • • . • • • •  470D0 2 1  G0 2 

KR Sleet Detector . • • • • • • • • • • • • • • • • • • • • • • • • . • • • •  470D 167 GO 1 

258-Volt Resistor Unit • • • • • • • • • • • • • • • • • • • • • • • • • •  330C 19 1 H0 1 

Test Harness (Complete Set) . • • . • • . • • • • • • • • • • • • • • •  756D346 GO 1 
Coaxial Lead, , . • . • • • • . • • . • • • • . • • • . . . • • . . • •  756D346 G0 2 
Output Lead • • . . . . . • • • • • • • • • • • • • • • • • • . • . • .  756D346 G0 3 
Main Harness • • • • • .  , • • . • • • • • • • • • • • • . . • • • • •  756D346 G04 

Voice Adapter Extensions 
4-ft , . • . • • • • • • • . • • . • • • • • • • • • • • • • • • • • • • . . •  757D650 G0 2 
6-ft • • • • • • • • • • • • • • • .  , • • • • • • • • • • • • • • • . • • • •  757D650 G0 3 

T A B L E  O F  CO N T E N T S  

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 

Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 2 

Description 
General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 
Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 
Electrical. . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . .  . ,  . . . . . . . . . .  Page 4 
Transmitter Control Circuits . . . . . . . .  Page 5 
Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Communication s . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits Page 5 

Installation 
General. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 
Connection s 

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 6 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 7 

SUPERSEDES I. L. 4 1 -941 
* Denotes change from superseded i ssue 

Adjustments 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 7 
Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 8 
258-Volt Resistor Unit . . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . . . .  Pag e  8 

Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 9 

Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P ag e  13 

Electrical P arts List . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . . .  P age 14 

L I S T  O F  T A B L E S  
Table 

1 D-C Pin Jack Measurements with 
Reference to B- . . . . . . . . . . . . . . . . . . . . . .  Page 10 

2 Tran sistor DC Measurements with 
Reference to B- . . . . . . . . . . . . . . . . . . . . . .  P age 1 1  

3 D-C Bleeder Measurements with 
Reference to B-. . . . . . . . . . . . . . . . . . . . . . . Page 1 2  

4 Typical RF Signal Measurements 
for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 12  

5 Typical RF Signal Measurements 
for Transmitter . . . . . . . . . . . . . . . . . . . . . . .  P age 13  

EFFECTIVE FEB RUARY 1962 
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TYP E K R CARRI E R SET------------------------------------------------------

L I S T O F  I L L U S T R A T I O N S  

Figure References 

1 Outline ( Fl exitest Case). . . . . . . . . . . . . . .  470D033 
2 Schematic Diagram . . . . . . . . . . . . . . . . . . . . . .  470D593 
3 Modified KR Transmitter-Receiver 

(Case Mounting) for Rear 
Mounting Voice Adaptor. . . . . . . . . .  756D204 

4 Component Location . . . . . . . . . . . . . . . . . . . .  470D 2 1 4  
5 Supervisory Control Connection s . . . .  223B498 
6 Connections 5 1  V-258 V-HZM 

K-DAR or GCY Operation . . . . . . . .  223B497 
7 Connections-Output Filter . . .  . . . . . . . . .  149A4 20 
8 Transmitter Output Filter 

Selectivity .. . .  . . . . . . . . . . . . . . . . . . . . . .  C377996 
9 Sleet Detector Outline . . . .  . . . .  . .  . . .  . . . . 329C703 

10 Transmitter Output and Receiver 
Sensitivity Variations with 
Voltage . .. . . . . .  . . . . . . . . . . .  . . .  . . . . .  . . . C377999 

1 1  Receiver Selectivity . . . . . . . . . . . . . . . . . . . .  C377993 
1 2  Receiver Filter Limits . . . . . . . . . . . . . . . . .  C377995 
13 Minimum Channel Spacing . . . . . . . . . . . . .  C377998 
14 Wiring Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . .  470D596 
15 Relaying Control Circuits 

(HZ/HZM) . . . . . . . . . . . .  0 .  o • • .  o o • o  o • · ·  o 1-329C704 
16 Relaying Control Circuits 

(GCX/GCY) o o · · · · · · o · · · · · · o · · · · · · · · ·  2-329C704 
17 Relaying Control Circuits 

(K-DAR) . o • • • • • •  o • • • • • • • • • • • • • • • • • •  o o .  3-3 29C704 

18 

19 
20 

Transmitter Output and Receiver 
Sensitivity Variations with 
Frequency . . . . . . .  o o • • o o o o o o o o o o o o o o o o  

Test Harness o •  o • .  0 0  • •  o 0 0 0  0 o •  0 0  • • •  0 • •  • o  • • •  

Voice Adapter Exte nsions . . . . . . . . . . . .  . 

C378000 
756D346 
757D650 

* CAU TION Before working on this equipment, close 
the external grounding switch in the RF output circuit . 

I N T R O D U C T I O N  

The Type KR Relaying Transmitter-Receiver is 
designed for Distance Rel aying , Telem etering, 
Supervisory Control and Sleet Detection . Facilities 
are provided for a plug-in type voice adapt er. The 
basic design is for operation from 1 29 -volt station 
batteries. How ever, the apparatus may also be oper­
ated from 5 1-volt or 258-volt station batteries by 
m eans of various internal connections. These various 
connections as well as most of the adj u stm ents are 
made at the factory, although they can be changed in 
the field. 

Although de signed primarily for operation with 
Westinghouse protective relays, this apparatus may 
also be coordinated with other typ es of directional­
distance relays and with most other contact keyed 
devices. 

S P E C I F I C A T I O N S  

Frequency Range . . . . . .  . . . . . . . . .  . . . .  . .  . . . . . . . . .  . . . . . . . .  . . . .  . . .  . . . .  . . . .  . . . . . . .  . . . . . . . . . . . . . . . . . . . . 30-kc to 200-kc 

Channel Attenuation Rating . . . . . . . . . . . . . . .  .. . . . . . . .  . . .  .. .. .. .. . . . . . . . . . .  . . .  .. . . . . . . . . . . . . .  . . .  40"db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  o . . . . .  . .  . . . . . . . 1 .0 watt at standard condi-
tions ( see Figs. 10 and 18). 
0.5 watt with a 5 1-volt d-e 
supply. 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At least 46-db below funda­
m ental. 

Transmitter Output Impedance. 0 • • • • • • • •  • • • •  • • • •  • •  • •  • • • • •  • • • • • • • • •  • • • • •  • • • • •  • •  • • • • •  • • • • • •  • •  • • •  Matches one 60-ohm coax .  
cable. (Suitable for 50-70 ohm 
cable . )  

Transmitter Output Filter Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . See Fig . 8 .  

Transmitter and Receiver Oscillator and Frequency Stability . . . . . . . . . . . . . . . . . . . . . . . .  From- 20 oc to +50°C with si­
multaneous voltage variations 
from 100 to 140 VDC, the fre­
quency remains with 0 . 0 1%. 
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Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-Yz% 

Ambient Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -20°C to t50°C. 

Non-Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 0  -40°C to t70°C 

Receiver Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 
conditions ( see Figs.  10 and 
18). 

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 1 . 

Receiver Signal-to-Noise Ratio Requirement s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  12-db 

Minimum Channel Spacing . . . . . . . . . . . . . . . . . . . . . . . .  . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . See Fig. 1 3 .  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5-ma at 5 1  VDC, 200-ma 
at 129 VDC, 1 . 28 amperes 
at 258 VDC. 

Carrier On-Off Keying . . . . . . . . . . 0 0  . . . . . . . . . . .  0 0 . . . . . . . . .  . . . . . .  . . . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . Requires one pair of con-
tacts capable of keying 8-ma 
DC at an open circuit voltage 
of 129 VDC. 

Weight ( With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Approximately 16-lbs. 

CAUT ION Refer application to Westinghouse when 
other transmitters are to be connected to the same 
coax cable as certain conditions may result in damage 
to the output transistors. 

N 0 T E Standard conditions are taken as 129 -volts, 
120-kc and 25°C. 

D E SCR I PT I ON 

General 

This completely transistorized carrier-apparatus 
is a result of  extensive fi eld and laboratory t ests. 
From these test s, it was proven that transistors pro­
vide superior reliability over tubes. In addition,  the 
latest printed circuit and filter techniques have im­
proved performance and greatly decreased the size. 
The expected long life of transistors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low power requirements will produce impor­
t ant savings in battery and charger requirements. 

Transistors perform the same functions as vacuum 
tubes. However, tubes operate by the flow of elec­
trons in a vacuum betw een elements, while transis­
tors depend upon the movement of electrons in a 
solid. This leads to a more rugged type of construc­
tion. Most transistors  are m ade from either germanium 

or silicon semi-conductor materials.  The junction 
transistor consists of a thin slice of germanium or 
silicon with three different regions pro duced by in­
troducing specific amounts of impurities.  A thin wire 
is connected to each region. One outer region is 
called the emitter, the other the collector, and in­
serted between them is the base. These correspond 
roughly to the cathode, plate, and grid of a vacuum 
ttibe. 

The transistors in this equipment are of the 
junction type, and both NPN and PNP configurations 
are used. In the NPN transistor, the majority of  the 
current is carried by electrons. In the PNP transistor 
there is a deficiency of electrons. These deficien­
cies are known as "holes" . For practical purposes 
holes may be considered as po sitively charged 
"electrons", and these provide most of the current 
flow in PNP units. In order to obtain maximum effi­
ciency and reliability, both types are used in this 
equipment. 

Silicon transistors are used in the transmitter 
and receiver output circuit in order to stabilize 
critical circuit performance at elevated temperatures. 

Mechanical 

Thi s apparatus is supplied in a Flexitest cas e 
and may be either flush or projection mounted in 
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order to m atch other switchboard equipment. The out­
line dim ensions and also the drilling plan for flush 
and projection mounting are shown by Fig.  1. The 
m ajority of the parts are mounted on a printed circuit 
board. This board may be readily removed as follows: 

1.  Remove the two output plugs from the red and 
black j acks. 

2. Disconnect the receiver input coaxial cable 
connector. 

::1.  Loosen the two screws at the top of the board. 

4. Loosen the two screws at the bottom of the 
board and pull them out as far as they will extend. 

5. Pull board down to disengage the terminals 
and lift out. 

The transmitter output filter m ay be removed by 
removing four mounting screws from the bottom o f  the 
case and disconnecting the coaxial cable. 

Fig .  4 shows the lo cation of m aj or components 
such as potentiom eters, j acks, test p oints,  crystals ,  
transistors, etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The 
numbered terminals shown as squares apply to the 
external terminals. 

Provisions are m ade for plugging the Voice 
Adapter Unit in the front or the rear of the relaying 
equipment. When front mounting is utilized, it will be 
necessary to remove the cover of the KR case before 
plugging in the Adapter Unit. In the case of rear 
mounting, the Adapter Unit may be plugged into the 
relaying equipment directly without removal o f  the 
cover. Octal sockets m arked X-3 and X-4 (the latter 
for rear mounting) on the relaying equipment accom­
modate the adapter plug.  A buckle type strap on each 
side of the adapter holds the unit in place after it has 
been plugged in. The normal projection for a front or 
rear m ounted Voice Adapter is 3-inches beyond that 
of  the relaying equipment. When the KR Relaying Unit 
is supplied for rear mounting of the adapter, a patch 
cord is available on s eparate order. This patch cord 
plugs into the tel ephone jacks on the adapter and pro­
vides an ext ension to a conveniently located terminal 
board. The Wiring Diagram for rear mounting of the 
adapter is shown in Fig. 3. 

The panel cutout information necessary for 
mounting the Sleet Detector is shown by Fig. 9. This 
unit consists of  a potentiometer and pushbutton 
switch mounted on a small panel, itself suitable for 
switchboard mounting. 

4 

For 258-volt operation, separate auxiliary resis­
tors are required. 

Electrical 

Transmitter 

The transmitter is made of four m ain stages in­
cluding an oscillator, driver, power amplifier, and an 
output filter. In the oscillator, the crystal is operated 
as a resonant circuit between the collector of one 
transistor and the base of the other. The feedback is 
supplied through a capacitor from the collector o f  the 
second transistor to the base of the first transistor. 
The frequency is independent of voltage or tempera­
ture changes of the transistors . Thus the frequency 
stability is the stability of the crystal. 

The input to the driver stage Q- 10 is controlled 
by potentiometer, R-42  which also controls the trans­
mitter power output. In HZM relaying CARRIER STOP 
provides about +40 volts for blocking. This is ap­
plied to Q- 10 through T-6. Diode CR-5 prevents damage 
to the transistor when this positive voltage is ap­
plied to the collector. For CARRIER START ( when 
in the blocked po sition) a small positive voltage is 
applied to the collector of  Q- 10 by means of bleeder 
resistors R-67 and R-68 . 

The power amplifier consists o f  two transistors 
Q- 1 2  and Q- 15,  which are operated as class B ampli­
fiers in push-pull. Resistors R-5 2  and R-5 5 are for 
stabilization. 

The output transformer. T-7 . m atches coaxial 
cables of 50 to 70 ohms. 

Resistor R-66 tends to keep the source impedance 
constant to p ermit proper tuning of the output filter. 

The output filter consists of  coils L- 1 and L-2, 
capacitors C- 19 through C- 22. The filter is tunabl e, 
and i s  provided to atklnu ate harmonics and other 
spurious outputs. It should be noted that the filter 
contains no shunt element s ,  resulting in a reverse 
impedance free of "across the line" resonances. 

Receiver 

The receiver is a superheterodyne in order to 
obtain constant selectivity regardless of the channel 
frequ ency. (See Fig. 1 1. )  The m ajor stages include 
an input filter, attenuator, oscillator, mixer, IF filters, 
IF amplifiers, detector and a D-C power output stage.  
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The input filter prevents undesired signals from 
producing the IF frequency. 

The receiver s ensitivity is adjusted by m eans o f  
the continuously variable input control R- 1 and by 
connecting or disconnecting resistors R-7 3  and R-74 
in the IF stages. 

The receiver oscillator ( Q-2 and Q•3)  is basic­
ally the same as the transmitter oscillator. The 
fre quency is 20-kc above the incoming signal 
frequency. 

The receiver channel frequency is determined by 
the input filter and the oscillator crystal. The fre­
quency m ay be changed readily since both the filter 
and the crystal are plug-in components. 

Mixing is  accomplished by feeding the incoming 
signal to the emitter and the receiver o scillator signal 
to the base of the mixer Q- 1 .  Mixer o scillator re­
quirements are m et through adjustment of potentio­
m eter R-4. Injection into two separate elements,  base 
and emitter, provides a circuit cap abl e  of handling 
greater signal level v ariations than one in which in­
jection is made into only a single element such as 
the base. 

This receiver uses an IF frequency of 20-kc. The 
overall selectivity is determined primarily by the IF 
filter FL-2. Typical characteristics of this filter are 
shown by Fig. 1 2. 

The IF amplifier consists of transistors Q-4 , Q-5 
and Q-6. 

The d etector is a full wave bridge rectifier. This 
rectifier in conj unction with the IF amplifier Q-6 , 
provides the necessary power to drive the D-C power 
output stage Q-7 . 

The final output stage Q-7 will supply approxi­
m ately 18 milliamperes to a standard 1700 ohm dis­
tance relay RRH coil and its associated 500 ohm 
alarm coil. It m ay also be u sed to drive other relay 
coils such as is shown by Fig. 5, Supervisory Control 
Connections. 

Transmitter Control Circuits 

In the standby condition, although the oscillator 
is running , the transmitter driver has no emitter bias 
which results i.n no output. 

Po sitive voltage applied to terminal 15 supplies 
this bias through a voltage dividing network, and 
transmitter output results. The actual configuration o f  
the network is a function of supply voltage and ap­
plication ( Relaying, Telemetering, etc. ) and is 
discussed in the Adjustments s ection. 

Output may be stopped ·in several ways. The 
method used with K-DAR relays is  to remove the 
positive voltage applied to terminal 15. In the case 
of distance relaying with Westinghouse HZ/HZM 
relays, application of a positive voltage to terminal 
18 will stop the transmitter output. Output m ay also 
be stopped by removal of negative battery from 
terminal 18 . 

Sleet Detector 

The Sleet Detector is  shown by Fig. 9. Effec­
tively R- 1 is a remote transmitter output control. This 
control is obtained through varying the driver stage 
( Q-10) emitter bias, and is e ffective over a 40-db 
range of transmitter output. The Sleet D etector is  
switched into service by S·l .  By adjusting R- 1 for a 
given receiver relay current at the far end of the 
channel, a relative m easure of the channel attenua­
tion m ay be obt ained. This is discussed further in the 
section on Adjustments. 

Communications 

The transmitter output is reduced approximately 
6-db when the Type KR voice adapter att achment is  
us ed. Relaying takes preference, and full output i s  
obtained since full voltage is  supplied to terminal 1 5. 

Relaying Control Circuits 

Figs. 15 ,  1 6 and 17 show simplified diagrams of 
the relaying control circuits. 

1.  K-DAR and GCY Relaying ( Figs. 16 and 17) 

The control of the carrier set is obtained through 
the CARRIER START and CARRIER STOP contacts. 
These contacts are shown in their normal standby 
condition. 

The K-DAR or GCY relays operating from the 
voltage and current on the transmission line, detect 
and determine the direction of a line fault and there­
by control the carrier transmitter and receiver. 

The control of the carrier set is such as to start 
the transmission of carrier when fault power on the 
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transmi ssion line is flowing out of the line section 
being protected. Conversely, when fault power is 
flowing into this line section,  the control is such as 
to block the transmitter and keep it from being turned 
on by secondary functions such as sleet detection 
and communication, should these functions be in use 
at the same time. Should carrier be received from the 
remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start operation occurs, the CARRIER 
START contact opens applying a positive voltage 
( see Figs.  16 and 17) to t erminal 15 of the carrier set. 
This puts a potential on the driver stage in the trans­
mitter and also appli es proper bias for the power 
amplifier. 

When a carrier stop operation occurs,  the 
CARRIER STOP contact closes,  which removes B+ 
(terminal 15) from the driver and the power amplifier 
stages in the transmitter. CARRIER STOP , terminal 
18, on the carrier set is p ermanently connected to 
terminal 14, for K-DAR and GCY relaying. 

2. HZM Relaying ( Fig. 15) 

The control of  the carrier set is effected by the 
C ARRIER START and the CARRIER STOP contacts. 
These contacts are shown in their normal standby 
condition. 

The HZ-HZM relays operating from the voltage 
and current on the transmission line, detect and 
determine the direction of a line fault and thereby 
control the carrier transmitter and receiver. 

The control of  the carrier set is such as to start 
the transmission of catrier when fault power on the 
transmission line is  flowing ou� of the line section 
being protected. Conversely, when fault power is 
flowing into this line section, the control is such as 
to block the transmitter and keep it from being turned 
on by s econdary functions such as sleet detection 
and communication, should these functions be  in use 
at the same time. Should carrier now be received from 
the remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrie.r start operation occurs ,  the CARRIER 
START contact closes applying the full b attery 
supply voltage to terminal 15 of the carrier set. This 
puts a potential on the driver stage in the transmitter 
and also applies proper bias for the power amplifier .  

6 

When a carrier stop operation occurs, the 
CARRIER STOP contact opens. This applies a 
positive voltage ( see  Fig. 15) to terminal 18 which 
blocks the driver stage and the power amplifier stage. 

It is  possible under certain conditions that the 
signals from two transmitters, attempting to block a 
third receiver, would b e  of such amplitude, phase and 
frequency as to .cause the RRH coil current to 
"pulsate".  It would then be possible to have a false 
trip. 

In the case of the KR set for relaying 3-terminal 
lines, the transmitter frequencies ( to avoid this pos­
sibility of false  trip) should be separated by 100 
cycles. All receivers and one transmitter would be  
for the  desired center frequency. One of  the  other 
transmitters would be  100 cycles above, the other 
100 cycles b elow this center frequency. 

I N S T A L L A T I  O N  

General 

Upon receipt of a unit, whether shipped sep arately 
or in an assembly, an immediate insp ection should be 
made. Carefully check for damage or shortages.  

For necessary clearances and mounting dimen­
sions, see the following illustrations: 

Flexitest Case Mounting . . . . . . . . . . . . . .  Fig .  1 
Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fig. 9 

Connections 

External 

The external connections will vary slightly de­
pending on the application, but in g eneral will be 
along the lines described as follows : ( Refer to the 
Schematic Diagram, Fig. 2. ) 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial Cable 
13 and 19 . . . . . . .  Supervisory Preference 

Contacts 
14 . . . . . . . . .  B- "CARRIER STOP" return 
15 . . . . . . . . . . . . . . . .  Battery positive through 

carrier start contacts 
16 . . . . . . . . . . . . . .  BatterY positive for alarm 

cutoff ( used with com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier Stop for HZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 
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C AU T I O N  If the transmitter output load is removed 
while the transmitter is energized , the transistors in 
the power amplifier will be p ermanently damaged. A 
dummy load should be conn ected to the transmitter 
output if the coax is disconnected and the transmitter 
is to be energized. 

When tuning line coupling equipment, short the 
coax cable to ground before changing taps on the Line 

OPERATION 

5 1-Volt K-DAR, HZM, and GCY Relaying, 
Telemetering, and Supervisory 

1 29-Volt K-DAR and GCY Relaying 

1 29-Volt HZM Relaying ,  Telemetering,  
and Supervisory 

258-Volt K-DAR and GCY Relaying 

258-Volt HZM Relaying, Telemetering, 
and Supervisory 

Various combinations of the inductors and 
capacitors of the transmitter output filter are re­
quired depending on the channel frequency. These are 
tabulated in Fig. 7 .  

A d j u s t m e n t s  

This apparatus is generally tuned to and tested 
at the specified channel frequency before shipment. 
Final adjustments must be made in the field and are 
described in the following paragraphs. Fig .  4 shows 
the locations of the various controls. 

Transmitter 

1.  Disconnect the coaxial cable and replace with 
a 50 , 60 , or 70 ohm non-inductive resistor depending 
on the characteristic impedance of the cable used. 

2.  Fig. 7 shows typical output filter connections 
for various frequency ranges. In some cases it may be 
necessary to use either a higher or lower range to 
tune the filter to resonance. 

3. Insert fuses FL- 1 and FL- 2 to apply power to 
the apparatus. 

4.  Connect an A-C Vacuum Tube Voltmeter 
(VTVM) across the non-inductive load. 

Tuner or m atching transformer. 

Internal 

Necessary internal connections are generally 
made at the factory, to customer order, before appara­
tus shipment. For reference purposes, these are 
outlined in the following tabulation. Check the proper 
bleeder resistors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45,  R-47 and R-48 

R-4 1 ,  R-45 ,  R-4 7 and R-48 

R-39,  R-40 , R-45,  R-47 and R-48 

R-39,  R-40 , R-4 1, R-45,  R-47 and 
R-48 

5. Unblock the transmitter by closing the 
CARRIER TEST SWITCH. An alternative is to jumper 
b attery positive to terminal 15 .  

6. Beginning with the  output control R-42 at the 
maximum counterclockwise position, advance it clock­
wise until a reading appears on the VTVM. · Tune 
capacitor C- 19 for a m aximum voltmeter reading. 

7. While increasing R-42,  tune the output filter 
for maximum output until the output across the re­
sistor is approxim ately 8 volts.  (See Figs. 10 and 
18 . )  ( Approximately 5. 5-volts when operating from 
5 1-volt station b attery . )  

8 .  Open t h e  test switch and reconnect t h e  coaxial 
cable. 

Receiver 

1. The oscillator output control R-4 is pre-set at 
the factory. However,  should any of the oscillator 
components be changed (including the transistors and 
the crystal) R-4 will require adjustment. 

a. Connect an A-C VTVM to jacks J-3 and J-4. 

b. Adjust R-4 for a 0 . 3  volt reading on the meter. 

2. The unit is  shipped to have a gain of approxi-
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mately 250 millivolts ( to produce 10 rna relay current) 
with input control R- 1 in maximum clockwise posi­
tion. About 10-db additional gain  or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-74,  which is connected to the b ase of Q-4 and the 
B+ supply for the IF. Approximately 10-db gain or 
25 millivolt sensitivity can be obtained by clipping 
out resistor R-7�.  which is connected to the base of 
Q-5 and the B+ supply for the IF. Resistor R-7 1 has 
been selected at the factory to provide an ov erall 
gain of approximately 25 millivolts. 

a. Sensitivity Adj ustment for Noise 

If the maximum on-frequency noise level is known 
or can be m easured, the receiver can be adjusted for 
this level. Disconnect the coaxial cable and connect 
a 60-ohm non-inductive resistor and a VTVM (HP 
400C or equivalent) across terminals 11 and 12. 
Energize the transmitter and adjust the transmitter 
output control R-42  for the same output as the m ax­
imum noise. Then adjust the receiver input control 
R- 1 to obtain 1-ma output current. If it is impossible 
to obtain 1-ma output current with control R- 1 in the 
maximum clockwise position, then clip out resistor 
R-74,  which is connected to the base of Q-4. If the 
gain is still insufficient, clip out resistor R-7 3,  
which is connected to the base of Q-5. After com­
pleting the adjustment of  R- 1 ,  restore the transmitter 
to full output. 

b. Sensitivity Adjustment for Remote Signal 

When the maximum on-frequency noise is unknown 
and cannot be conveniently m easured , the receiver 
may be  adjusted for the remote signal. First deter­
mine the channel attenuation usirig a Sierra voltmeter 
or some other convenient m ethod. Disconnect the 
coaxial cable and connect a 60-ohm non-inductive 
resistor and a VTVM ( HP 400C or equivalent) across 
terminal s  1 1  and 1 2. Add 15-db to the channel atten­
uation. This compensates for average variations such 
as channel and voltage variations. For example, if 
the channel attenuation is 5-db, add this to the 15-db 
making a tot al of  20-db . Taking this from 8 volts 
output of the transmitter, the receiver should then be  
set for a sensitivity of 0 . 8  volts. To do this, adjust 
the transmitter output control R-42  for 0 . 8  volts and 
then adjust the receiver input control so as to obtain 
10-ma output current. If it is impossible to obtain 
10-ma output current with control R- 1 in the maximum 
clockwise position,  clip out resistor R-74,  which is 
connected to the base of Q-4. If the gain is  still in­
sufficient , clip out resistor R-7 3,  which is connected 

8 

to the base of Q-5. After completing the adjustment 
of R- 1 ,  restore the transmitter to full output. 

It must be kept in mind that the two preceding 
adjustment procedures are to be  used as a guide and 
will cover the majority of cases; however, cases m ay 
arise where conditions change. For example ,  if the 
adjustment is made per part a. , the noise may in­
crease due to various reasons such as bad insulators , 
which would require adjusting the receiver to b e  less 
sensitive. In the adjustment of  part b. , the attenua­
tion may increase due to sleet or line switching, 
which would n ecessitate increasing the sensitivity of 
the receiver. 

Sleet Detector 

Due to different types of operation and supply 
voltages, it is not practical to have a calibrated dial 
for this unit. However, calibration m ay be m ade at 
installation by recording transmitter output ( either in 
db or volts)  at various knob settings of the sleet 
detector unit. Then , by adjusting the sleet detector 
so as to obtain 10 milliamperes relay current at a re­
mote receiver, any increase or  decrease in line at­
tenuation may be noted as the difference between the 
original setting, and the setting required to obtain the 
given 10 milliamperes. 

258-Volt Resistor Unit 

With the apparatus energized , adjust R-4 in the 
258-volt resistor unit so as to obtain 1 29-volt at 
terminals 17 ( B-) and 19 ( Bt) on the relaying set. 

Frequency Change 

If the frequency is changed in the field, it is 
necessary to change the input filter FL- 1 to the de­
sired channel frequency. This filter is  of  the plug-in 
type and may be removed by unsnapping the clamp 
and pulling the filter out. The transmitter oscillator 
crystal Y-2 must be changed to the desired channel 
frequency, The receiver oscil lator crystal Y- 1 must 
be changed to the desired channel frequency +20 kc. 
Figure 7 shows the connections for the transmitter 
output filter. It is necessary to unsolder the existing 
connections and make the new connections per the 
chart. After completing the prec eding, the tuning pro­
cedure as described under Adjustments for trans­
mitter and receiver should then be fol lowed. 

Note also that capacitors C2 and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively, may have t o  be  changed. For fre-
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TYP E K R C�RI E R SET ___________________________ 1_· L_. _4_1·9_4_1A 

quencies below 1 10 kc,  these C!lpacitors are 270 
m mf. each. For frequencies of 1 10 kc and above, the 
capacitors are 140 mmf. each. 

C AU T IO N  Turn power OFF before removing filters 
or transistors, as high fransient currents m ay c ause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­
ment in order to e stablish reference values which will 
be useful when checking the apparatus. The readings 
will remain fairly constant over an indefinite period 
unless a failure occurs . However, if transistors are 
changed, there may be considerable difference in 
these readings without the overall performance being 
affected. 

Typical voltage and current values are given as 
follow s. Voltages should be m e asured with VTVM. 
Readings m ay vary as much as ± 20%. 

In the following paragraphs, the transmitter may 
be unblocked ( transmitting) by closing the CARRIER 
START circuit in the case of HZM relaying,  and by 
opening the C ARRIER START circuit in the case of 
K-DAR and GCY relaying. 

1. For D-C pin j ack m easurements with reference 
to B-, refer to Table 1 .  

2 .  For transistor D-C measurements with reference 
to B-, refer to Table 2. 

3.  For D-C bleeder measurements with reference 
to B-, refer to Table 3. 

4.  For typical RF signal m easurements for re­
ceiv·er, refer to Table 4 .  

5 .  For typical RF signal m easurements for 
transmitter, refer to Table 5.  

6 .  Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board, unplug J- 15  
and J- 16  located near the  output filter. Loosen the 
two screws inside the case near the top. Loosen the 
slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

Pull board down so as to disengage the terminals ,  
and lift out. 

7. Removal of the Output Filter 

After the printed board has been removed, re­
move the screws on the outside of the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable.  

8 .  Receiver Filters 

Fig. 12 shows typical receiver selectivity curves 
both RF and IF. If the filters are checked in a test 
setup, it is necessary to use an accurate signal gen­
erator or preferably a signal generator and a frequency 
counter. Hewlett-Packard Type 400C or equivalent 
should be used. 

9. Minimum Test Equipment for Installation 

a. Milliammeter 0-25 rna DC. 

b.  60-ohm 5-watt non-inductive resistor. 

c. A-C Vacuum Tube Voltmeter (VTVM). Voltage 
range 0 .003 to 30 volts ,  frequency range 60 cycles/ 
sec to 230-kc, input impedance 7 .5  megohms. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Volta�e Range:  0 . 15 to 300 volts 
Input Impedance: 7. 5 megohms 

10. Desirable Test Equipment for Apparatus 
Maintenance 

a. All items listed in Sections 8 and 9.  

b .  Signal Generator 

Output Voltage: up to 8 volts 
Frequency Range:  20-kc to 230-kc 

c. Oscilloscope 

d. Ohmmeter 

e .  Capacitor checker 

f. Test harness (S ee Fi.g . 19) 
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TYP E K R CAR R I E R SET ____________________________________________________ __ 

TABL E 1 

D-C PIN J ACK M E ASU R EM ENTS WI TH R E F E R EN C E  TO B -

Description J ack 

RF Input J-2 

DC Q- 1 Base J-3 

DC Rx B+ J-4 

DC Rx Osc J-5 

DC Q-5 Base J-6 

B- J-7 

DC-P 1-E J-8 

DC-Q-7 Base J-9 

DC Q-7 Emit J- 10 

DC Tx Osc J- 1 1  

B+ J- 1 2  

D C  Q- 10 Base J- 13 

DC Q- 10 Emit J- 14 

RF rna out J- 15  

DC rna RRH 
and 

AL ARM 

CON D I T ION A 
T x- Biocked t t  
Rx-No S ign al 

129 VDC S l VDC 

0 0 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

l lO V 3 2  v 

69 v o v  

70 v 1.0 v 

7 V  7 V  

1 29 v 5 1  v 

t With 2000 ohm resistor and Sigma relay. 
tt Tx = transmitter, Rx = receiver 

1 0  

CONDI TION B 
T x- Biock ed 

Rx-With Si gnal 

129 VDC S l VDC 

0 . 3  v 0 . 3  v 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

1 10 v 3 2  v 

78 v 2. 3 v 

78 v 1 . 4  v 

7 V  7 V  

1 29 v 5 1  v 

18 rn a  1 3  mat 

CONDI T ION C 
Tx-Unblock ed 
Rx-No S ignal 

129 VDC 5 1  VDC 

1 10 v 32 v 

66 v 0. 3 v 

66 v 1 .0  v 

7 v 7 V  

1 29 v 5 1  v 

18 v 18 v 

18 v 18 v 

130 rna 130  rna 
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TYP E K R  CAR R I E R  S ET --------------------------...:..•·.::.L;_. 4.:...:1:....:- 9..:.4�1 A 

TAB L E  2 

TY P I CAL T RANSISTO R DC M EASU R EMENTS WITH R E F E R ENCE TO 8-

Condi t ion A Condit ion B Condit ion C 
Tx-Biocked Tx-Biocked T x-Unblocked 

Rx-No Signal Rx-Wi th S ign al Rx-No Signal  
Tran s i stor (Vo l t s) (Vo l ts) (Vol ts) 

Et Bt ct Et Bt Ct Et Bt Ct 

Q- 1 20 .0 20 .0  0 . 38 20.0  20 .0  0 .4  

Q-2  7 7 . 2  1 . 8  7 7. 2 1 . 8  

Q-3 6 . 2  8 . 0  2 6 . 2  8 2.0 

Q-4 20 .0 20. 0  2. 6 20 .0  20 .0  2.8 

Q-5 20 .0  20 . 0  2. 6 20 .0 20 . 0  2. 8 

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 1 29 

5 1  VDC 3 2  32  5 1  3 2  3 2  5 1  

Q-7 
1 29 VDC 70 68 1 29 78 80 86 

51 VDC 1.0 0 5 1  1 . 4  2. 2 7 .0  

Q-8 6. 2 8 2 6. 2 3 2 6 . 2  8 2 

Q-9 7 7. 2 1. 8 7 7. 2 1. 8 7 7 . 2 1 . 8  

Q- 10tt  18 18 0 . 4  

Q- 1 2tt  0 . 27 0 . 20 50 

Q- 15tt  0 . 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 
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TYP E K R CARRI E R SET ____________________________________________________ __ 

TABL E 3 

D-C BL E EDER M EASU R EM ENTS WI TH R E F E R EN C E  TO B-

129 VDC 5 1 VDC 

Measurement 

At Bt ct At Bt 

Junction R-6 1 and R-62  (J-8) l lOV l lOV l lOV 32V 32V 
Junction R-6 1 anQ.-R�2'7 (J- 10) 70V 78V 66V l .OV 1 .4V 
Junction R-27 and R-60 ( P l-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 (P 1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J- 14) - - 18V - -

Junction R-45 and R-47 (TP-9) - - 45V - -
Junction R-45 and R-4 1  (TP-8) - - 98V - -

tConditions: A - Tx-Blocked, Rx-No Signal; B - Tx-Blocked, Rx-With Signal; C - Tx-Unblocked, 
Rx-No Signal. 

TABL E 4 
TYPI CAL R F  SIGNAL M EASU R EMENTS FOR R EC EIVER 

(Made with 0. 1 Volt at  Term inal  5 of F L  1)  

25 MY 80 MY 250 MY 
Check Point  Sen s i t i vi ty Sen s i ti vity Sen s i t i v i ty 

(Vo lts) (Vo l t s) (Vo l ts) 

W i th Recei ver Cry sta l Out 

FL 1-5 to Gnd. 0 .  1 0. 1 0. 1 
T1- 1  to Gnd. 0. 1 0. 1 0 . 1 
Q1-E to Gnd. 0 .05  0 .05  0 . 0 5  
Q 1-C to Gnd. 0 .07 0 .07  0 .07 
T3- 1 to  Gnd. 0 .07  0 .07 0 .07 
Q4-C to Gnd. 0 .07  0 .07 0 .07 

Wi th Recei ver Cry stal In  

Q4-C to Gnd. 0 . 5  0 . 5  0 . 25 
J6 to Gnd. 0. 15 0 . 1 0 .08 
Q5-C to Gnd. 7 . 0  1 . 7  0 . 8  
Q6-B t o  Gnd. 2.0 0 . 5  0 . 4  
Q6-C t o  Gnd. 13.0 10 .0 8 . 0  
T4- 1 t o  Gnd. 13.0 10 .0  8 .0  
T4-3 to  T4-4 4 ,5  3 .5  2. 5 
J9 to J 10 ( DC) 0 .74  0 . 7 5  0 .65  

12 

Ct 

3 2V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 

·"'' 
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J.L. 4 1-94 1A TYPE K R CARRI E R SET--------------------------------------------��-----

TABL E S 

TYPICAL RF SI GNAL M EASU R EMENTS FOR T RAN SMITTER 

CHECK P O I N T  

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J 1 3  to Gnd. 

Q lO-C to Gnd. 

T6- 2  to Gnd. 

Q 1 2-B to Gnd. 

Q 15-B to Gnd. 

Q 1 2-C to Gnd. 

Q 15-C to Gnd. 

T7-5 to Gnd. 

Output to Gnd. 

A P P L I C A T I O N  

1 .  Receiver Selectivity (Fig . 1 1) 

This shows a typical curve of the overall 
selectiyity of the receiver under steady state 
conditions. 

2.  Transmitter Output Selectivity ( Fig. 8)  

Typical curves are shown so that approximate 
bandwidths for keying p urpos es can be determined for 
any c arrier frequency between 30-kc and 200-kc. 

3 .  Minimum Channel Spacing ( Fig. 13) 

This is  a graph from which minimum channel 
spacing can be obtained provided the signal strength 
of the interfering transmitter and the sensitivity set­
ting of the receiver are known. These can be obtained 
from calculations or by m easurements. 

For example ,  if the interfering transmitter volt­
age is measured ( at the r ec eiver) and found to be 2. 5 

VOLTS 

5.5  

1 .0  

0 .085 

6.0 

6 .0  

0 . 8  

0 . 8  

38.0 

38. 0  

9 . 8  

8.0 

volts ,  this would be 10-db down from 8 volts.  This 
point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity were set to 
operate on 0 . 8  volts or 20-db , this point would be 
located on the left hand column. A line could then be  
drawn through the  two points as  shown by the  dotted 
line.  The intersection .of this line with the center 
line indicates the minimum channel spacing. In this 
case if the interfering signal is being keyed on-off, at 
1 5  pps,  the minimum spacing would be  2. 5-kc. 

4. Transmitter Output and Receiver Sensitivity 
Variations with Voltage (Fig . 10) 

The se curves show the variation of transmitter 
output and receiver sensitivity with changes in supply 
voltage, at 1 20-kc and 25°C. The increase and de­
crease in transmitter output above or below 1 . 0  watt s 
m ay be obtained in db from the transmitter curve. 
1 . 0  watts is about 8.0 volts with a 60-ohm load. 

The increase and decrease in receiver sensi­
tivity above or below 40 millivolts can similarly be 
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TYP E K R CAR RI E R SET ________________________________________________________ _ 

obtained in db from the receiver curve. 40 millivolts 
sensitivity represents the input signal required for 
proper operation. 

5 .  Transmitter Output and Receiver Sensitivity 
Variations with Frequency ( Fig . 18) 

These curves show the variation of transmitter 
output and receiver sensitivity with variation in 
frequency, at a supply voltage of 1 29 VDC, and 
25°C. They may be used in the same manner as 
Fig. 10.  

6 .  Supervisory Control Connections (Fig. 5)  

When supervisory control is used with relaying, 
the supervisory control relay coil is connected in 

series with the RRH coil in place of the alarm relay. 
When supervisory control is used alone, a 2000-ohm 
5-watt resistor is to be connected in series with the 
control relay coil. In order to m aintain proper m ark 
space ratio, the relay bias current is adjusted for 9 
milliamperes as indicated. 

7. Receiver Filter Limits  ( Fig. 12) 

The receiver RF filter and the IF filter limits 
are shown on Fig. 1 2. Both filters are of the plug-in 
type and the test circuits with pin connections  are 
shown at the top of each curve. The IF filter is  
divided into two separate s ections. The s electivity 
shown is for each s ection, and the pin connections 
for each section are also shown in the test circuit 
sketch. 

E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  F UNCTI ON D E SCRI P T I O N  SYMBOL 

CAPACITORS 

C-1 Rcvr. Bleeder 2.0 pi, ±20%, 200 VDC, Paper 

tc-2 Rcvr. Osc, Feedback 140/ 270 flflf, ±20%, 500 VDC, 
Mica 

C-3 Rcvr. Osc.  Bleeder 0 .02  pi, MRC, 600 VDC,  
Bypass Disc 

C-5 Q-6 Emitter Bypass 1 . 0  pi, ±20%, 200 VDC Paper 

C-6 Rcvr. Rectifier Same as C-5 
Bypass 

C-7 B- to B+ Bypass 2 pi, ± 10%, 600 VDC, Paper 

C-8 B- to GND 1 . 0  flf, ±10%, 1 000 VDC, Paper 

tc-9 Xmtr. Osc. Feedback Same as C-2 

C-10 Xmtr . Osc. Same as C-3 

C-1 1 Key Filter 0 . 1  pi, ±20%, 200 VDC, Paper 

C-1 2  Q- 10 Emitter Bypass 0. 25 pi, ±20%, 200 VDC ,  Paper 

C-13 Q-1 0  Bleeder Bypass Same as C-1 2  

C- 14 P A Base Bypass Same as C-12 

tNote: 140 flflf for osc. freq. 1 10-kc and above. 
270 flflf for osc.  freq. below 1 10-kc. 

1 4  

M F R .  MANU FACTU R E R 'S 
CODE D E S I GNAT I ON 

1 330C567 H 1 1  

1 330C566 H43 
or 330C5 66 

H57 
1 330C569 H47 

1 330C567 H09 

1 330C573 H07 

1 330C573 H 2 1  

1 330 C567 H02 

1 330C567 H05 
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TYP E K R  CARRI E R  SET ___________________________ I ._L_. 4_1_- 9_4_1 A 

E L E CT R I C A L  P A R T S  L l  S T  

CI RCU I T  FUNCTION D E SC R I P T ION M F R .  MANU F ACT U R E R ' S  
SYMBOL CO DE D ESI GNATION 

CAPACITORS (Concluded) 

C- 18 PA Bleeder 0 . 5  p.f, ± 20%, Paper 1 330C567 H06 

C-19 Output Filter Tuning 500 ppf, Variable, Air 1 328C09 2 H0 1 

C-20 Output Filter 390 pp.f, ±5%, 2500 VDC, Mica 1 330C56 1 H 15 

C-2 1  Output Filter 680 flflf, ±5%, 2500 VDC, Mica 1 330C56 1 H 2 1  

C-22 Output Filter 1 200 flflf, ±5%, 2500 VDC, 1 330C56 1 H 27 
Mica 

C-24 FL- 2 Decoupling Same as C- 1 2  

C-25 Q-7 Emitter 2.0 mfd, ± 20%, 200 VDC 1 330C567 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General P urpose,  IN63 1 584C433 H0 2 

CR-2 Bridge Rectifier Same as CR- 1 

CR-3 Bridge Rectifier Same as CR- 1  

CR-4 Bridge Rectifier Same as CR- 1 

CR-5 Q- 10 Collector Same as CR- 1  

CR-6 Q-7 Collector Same as CR- 1  

CR-7 Voltage Regulator Typ e SV 18 , General P urpose 1 584C434 H02 

CR-8 Voltage Regulator Type 1N 1 369 1 584C434 H05 

CR-9 Q-7 Collector Type 1N 1789 1 584C434 H08 
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TYP E K R CAR RI E R SET ____________________________________________________ __ 

E L E C T R I C A L  P A R T S  L l  ST 

CI RCUI T FUNCTION D ESCR I P T ION 
M F R .  MAN U F ACTU R E R ' S  

SYMBOL CODE DESI G NATION 

FUSE HOLDERS 

FH- 1  B- For Type 3AGC Fus es 1 54-B-6903 H0 3 

GH-2 B+ Same as FH-1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S#147499 3 

F-2 B+ Same as F- 1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 
Freq. to be 30-kc to  60-kc 1 468D339 
specified by 60-kc to  1 10-kc 1 468D340 
customer 1 10-kc to 200-kc 1 468D341 

FL-2 Rcvr. IF Bandpass 20-kc Fixed Freq. 1 468D338 

CONNECTORS 

J- 1 Printed Circuit Printed Circuit Female 1 54-B-7 1 25 H03 
• 

Plug 

J-2 RF Input UG- 185-U 1 584C29 2 H07 

J-3 Rcvr. Osc. Output Terminal Studs 1 330C592 HO l 

J-4 Rcvr. Mixer-Amp Same as J-3 
Supply 

J-5 Rcvr. Osc.  Supply Same as J-3 

J-6 Q-5 Bas e  Same a s  J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 
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E LECT R I C A L  P A R T S  L l  ST 

CI RCU I T  F UNCTION DESC R I P TION M F R .  MANU F ACTU R ER ' S  
SYMBOL COD E  DESI GNATION 

CONNECTORS ( Concluded) 

J-9 Q-7 Base Same as J-3 

J- 10 Q-7 Emitter Same as J-3 

J-1 1  Xmtr. Osc. Supply Same as J-3 

J- 12  B+ Same as J-3 

J- 1 3  Xmtr. Osc .  Output Same as J-3 

J- 14 Q- 10 Supply Same as J-3 

J- 1 5  Output Filter Banana Tip Red 1 328 C093 HO l 

J- 16 Output Filter GND Banana Tip Black 1 328 C09 3 H0 2 

P-1  Printed Circuit Printed Circuit Male 1 54-B-7 1 26 H03 
Plug 

INDUCTORS 

L- 1 Core and Coil 1 1  MH Total - 6 MH 1 329C450 
Assembly Tap (Part of FL-3) 

L-2 Core and Coil 2. 5 MH ( P art of FL-3) 1 329C449 
Assembly 

L-3 RF Choke 1 . 0  MH , 300  rna 2 R-300 

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr.  Mixer Type 2N43 or Type 1 330C587 H07 
2N525 

Q-2 Rcvr. Osc. Type 2N 1 12 or Type 1 330C587 H09 
2N4 14 
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TYP E K R CARRI E R SET 
____________________________________________________ __ 

CI RCUI T 
SYM BOL 

Q-3 

Q-4 

Q-5 

Q-6 

Q-7 

Q-8 

Q-9 

Q- 10 

Q- 12 

Q- 15 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-8 

FUNCT ION 

Rcvr . Osc . 

Rcvr.  IF 

Rcvr . IF 

Rcvr. IF 

Rcvr. Output 

Xmtr.  Osc. 

Xmtr. Osc. 

Xmtr. Amp. 

Xmtr. PA 

Xmtr. PA 

Rec.  Input 

Filter Matching 

Filter Load 

Rcvr. Osc. 

Rcvr. Voltage 
Divider 

Q-2 Collector 

Rcvr . Voltage 

E L E C T R I C A L  P A R T S  L l  S T  

DESC R I PTION 

TRANSISTORS (Concluded) 

Same as Q-2 

Same as Q- 1 

Same as Q- 1 

Type 90 3 ,  2N 332,  or 
2N 1 149 

Type 2N l 156 

Same as Q-2 

Same as Q-2 

Same as Q- 1 

Typ e 2N498 

Same as Q- 1 2  

RESISTORS 

25 K, ± 20%, 1/4 W, Pot. 

10 K, ± 10%, 1/2 W 

Same as R-2 

1 K, ± 20%, 1/4 W, Pot. 

6 . 2  K, ±5%, 1 W 

1 . 2  K ,  ±5%, 1/2 W 

30 K, ±5%, 2 W 

MFR.  
COD E  

1 

1 

1 

1 

2 

1 

1 

1 

1 

MANU F ACTU R E R ' S  
DESI GNAT I O N  

330C587 H04 

330C587 HO l 

330C587 H 1 2  

584C276 H23 

330C595 H37 

584C 276 H 19 

330C666 H68 

330C664 H 5 1  

330C668 H84 l Divider 

--�-:-_I _ -R-�-�-�1_. ;_e
o

_/_

ta

_

g

_

e 

___ .,L_ __ s_

a

_

m
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_

s
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R
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E L E C T R I C A L  P A R T S  L I S T  

CI RCU IT FUNCTION DESC R I P T I ON 
M F R .  MANU F ACTU R ER ' S  

SYM BOL CODE D ESI GN AT ION 

RESISTORS (Continued) 

R- 10 Q-2 Base Same as R-2 

R- 1 1  Q-2 Base 100 K, ± 10%, 1/2 W 1 330C595 H49 

R- 12 Q-3 Collector Same as R-6 

R- 13 Q-3 Emitter 390 Ohms, ±5%, 1/2 W 1 330C664 H39 

R- 14 Q-3 Base Same as R-2 

R- 15 Q-3 Base Sam e as R- 1 1  

R- 16 Rcvr. Osc. Bleeder 2. 2 K, ± 10%, 1/ 2 W 1 330C595 H 4 1  

R- 17 Rcvr. Osc. Bleeder 18 K, ± 10%, 2 W 1 330C597 H40 

R- 18 Rcvr. Osc. 9 . 1 K ,  ±5%, 1/2 W 1 330C664 H74 

R- 19 Q-4 Bias 100 Ohm s, ± 10%, 1/2 W 1 330C595 H 13 

R-20 Q-4 Bias Sam e as R-2 

R-2 1 Q-5 Bias 150 Ohm s, ± 10%, 1/ 2 w 1 330C595 H 15 

R-22 Q-5 Bias Same as R-2 

R-23 Q-6 Bias 330 Ohms, ± 10%, 1/2 W 1 330C595 H 19 

R-24 Q-6 Bias Same as R- 2 

R-25 Q-6 Emitter Sam e as R- 19 

R-26 Q-7 Base Same as R-6 

R-27 Q-7 Bias 20 Ohm s,  ±5%, l/2 W 1 330C664 H08 

R-28 Xmtr. Osc. Bleeder Same as R- 18 

R-29 Xmtr. Osc. Ble eder Same as R- 17 

R-30 Xmtr. Osc. Ble eder Same as R- 16 
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TY P E K R CARRI ER SET ____________________________ ________________________ ___ 

E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  FUNCTION DESCRI P T ION M F R .  MANU FACT U R E R' S  
SYMBOL CODE D ESIGNAT ION 

RESISTORS ( Continued) 

R-3 1  Q-8 Base Same as R- 1 1  

R-32 Q-8 Base Same as R- 2 

R-33 Q-8 Emitter Same as R- 13 

R-34 Q-8 Collector Same as R-6 

R-35 Q-9 Base Same as R- 1 1  

R-36 Q-9 Base Same as R-2 

R-37 Q-9 Collector Same as R-6 

R-38 Key Filter Same as R-23 

R-39 Buffer Voltage 36 K,  ±5%, 2 W 1 330C668 H86 
Divider 

R-40 Buffer Voltage Same as R-39 
Divider 

R-4 1  Buffer Voltage Same as R-2 
Divider 

R-42 Xmtr. Osc. Output Same as R-4 

R-43 Q- 10 Bias Same as R-23 

R-44 Q- 10 Bias 33 K, ± 10%, 1/2 W 1 330C595 H43 

R-45 Buffer Voltage 15 K, ±5%, 1 W 1 330C6 6 6 H77 
Divider 

R-47 Buffer Voltage 6 . 8  K, ±5%, 1/ 2 W 1 330C664 H69 
Divider 

R-48 Buffer Voltage Same as R-46 
Divider 

R-49 PA Bias 27 K, ±5%, 2 W 1 330C668 H83 

20 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  K R  CARRI E R  SET __________________________ ,:..:..:. L:.:.·.....:"..:..1·..:..9".:....:..:..:1 A  

E L E C T R I C A L  P A R T S  Ll  S T  

C I RC U I T  
FUNCTION D ESC R I P T ION M FR .  MANU FACTU R E R ' S  

SYMBOL COD E D ESI GN ATIO N  

RESISTORS ( Concluded) 

R-50 Xmtr. PA Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohms,  ± 10%, 1/ 2 W 1 330C595 H0 1 

R-55 Q- 15 Emitter Same as R-5 2  

R-59 Xmtr. Ble eder 47 Ohm s, ± 10%, 1/ 2 W 1 330C595 H09 

R-60 Revr. Bleeder 1 K, ±5%, 25 W 1 584C4 16 H62 

R-6 1 Revr. Bleeder 600 Ohm s, ±5%, 25 W 1 584C4 16 H47 

R-62 Revr. Bleeder 350 Ohm s, ±5%, 25 W 1 584C4 16 H52 

R-64 Xmtr. Bleeder 1 200 Ohm s, ±5%, 25 W 1 584C4 16 H64 

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 1 330C668 H43 

R-67 Xmtr. Blocking 10 Ohm s, ± 10%, 2 W 1 330C668 H0 1 

R-68 Xmtr. Blocking 10 K, ± 10%, 10 W 1 330C577 H0 1 

R-69 Q- 10 Emitter Same as R- 19 

R-70 FL 2 De coupling 470 Ohms, ± 10%, 1/2 W 1 330C595 H 2 1  

R-7 1  Q-4 Emitter 150 Ohms , ± 10%, 1 / 2  W 1 330C595 H 15 

R-72 Q-5 Emitter 68 Ohms, ± 10%, 1/ 2 W 1 330C595 H l l  

R-73 Q-5 Base 180 Ohm s ,  ± 10%, 1/ 2 W 1 330C595 H 16 

R-74 Q-4 Base 2. 7 K, ±5%, 1/2 W 1 330C664 H59 

R-75 Q-4 Collector 22 K, ± 10%, 1/2 W 1 330C595 H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R CARRI E R SET ____________________________________________________ __ 

E L E C T R I C A L  P A R T S  L I S T 

CI RCU I T  
F UN CTI ON DESC R I P TION 

M F R .  MAN U FACT U R E R 'S 
SYMBOL COD E  DESI GNATI ON 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  1 L-633005 
10K 

T-2 Rcvr. Osc. Impedance Ratio 10 K:  1 L-633003 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: 1 L-5 9 2 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K:  1 L-59 2289 
500 ohms 

T-5 Xmtr. Osc. Same as T-2 

T-6 Xmtr. Buffer Impedance Ratio 10 K:  1 L-5 9 2 1 70 
400 ohm s  CT 

T-7 Xmtr. Output Impedance Ratio 1930: 1 L-633000 
60 

TEST POINTS 

TP- 1 R-5 Terminal studs 1 330C592 H0 2 

TP-2 R-8 Same as TP- 1 

TP-3 R-17  Same as  TP- 1  

TP-4 R-18 Same as TP- 1 

TP-5 R-28 Same as TP- 1 

TP-6 R-39 & R-40 Same as TP- 1 

TP-7 R-4 1 Same as TP- 1 

TP-8 R-45 Same as TP- 1 

TP-9 R-4'7 Same as TP- 1 
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TYPE K R  CARR I E R  SET ___________________________ ,_. L_. _4 1_-9_4_1 A  

E L E C T R I C A L P A R T S  L 1  S T  

CI RCUI T 
F U NCTI ON D E SC R I PT ION 

M F R .  MANUFACTU R E R 'S 
SYMBOL CODE D E S I GNATI ON 

SOCKETS 

X-1 FL-1 Octal 1 330C689 H0 1 

X-2 FL-2 Same as X-1 

X-3 Voice Adaptor Same as X-1 

X-4 Rear Mounted Same as X- 1 
Voice Adaptor 

XY-1 Rec. Y- 1 Crystal 1 50-D-9790 H0 1 

XY-2 Xmtr. Y-2 Same as XY-1 

CRYSTALS 

Y-1 Rcvr. Osc. Specify Channel Freq. 1 328C083 
Plus 20-kc 

Y-2 Xmtr. Osc.  Specify Freq. Same as 1 328C083 
Channel Frequency 

SLEET DETECTOR 

R-1 Resistor, Level 100 K, 2 W, Pot. 1 5 1-D-1976 H 1 7  
Control (S#1475074) 

S-1 Switch Sleet Test SPST Normally Open 1 327C854 H0 1 

LIST OF MANUFACTURERS 

1 .  Westinghouse Electric Corporation 

2. National Co. , Inc . ,  Malden, Mass. 
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30 

Q-7 
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OR Z K  S 
RES I STOR 
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5- �O N N ECT TO S A M E 
BAT T E R Y  S UP PLY 

A S  T RANS - P. E C . UN IT 100�/5 CO NTRO L  

3.3 K 
2 W  CO M PO N E NTS 

2 - l M O U N T E D  1 1'4  
1 1000 OHtviS v---4+ SU P ERV I SORY 

<D . 7 CA B i ti tT 
L - - - - - -- - - -'  

.,_ _ ___. 5 
A L A R M  COI L 

8 +  NOT I N  Cl  RCU IT 
'SI � MA RELA'{ - T Y P E 

7AO Z T - I OOOT - TC P  
OR EQt/11/AL E#T. 

Fig. 5. Supervisory Control Connections (Dwg. 2238498 - Sub. C) 
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TY P E  K R  CAR R I E R  SET I . L. 4 1-94 TA 

258 Vc9L T OPcRA TICJN 
/?.PP� y ,?..>8 Y ReS IS TOR t/NI T EA/C.Ct:>S URt;" 

(330 C/ 9/ f.IO I )  AS SHO)r/# CJ N  -'?.PP(. ICAT/tJ 

ZJ#t; S Z 9 C 7D4 
ro-e #Z/h'ZM 2 5#Y <:'Pc.RA T/(JA/ A<.. SCJ 
RcMO I/c t/t/MPt:R rRi!lM TP·7 To TP- 6 . 

"J? e S I.S Tt:lR t/#! T 
0. !5 ,¢MPS (8< 0C�6o"!J) 
0- 2 /IMPS (t/tii8L OCKc:lJ) 

OUT 
IN 

COM 

A/dJrtr . .  

2. 0:.  
.!0.3 )ri/ITTS @ t!S8 V 
3 'o HATTS @ 280 Y 

KR .rii?Pt.. y ro.: TAGtr /VI.:�. ,rz ;.stT "TtJ APPeot<­
. ;�� Y'Ot. TS Jt/#5111 a q ll; PM5NT IS 8 t.. oc:K li 7J  
¢" .St/P.Pl.. '( Vilt.. TA61i IS £80 1/. 

5"1 J/OL T OPERA T/atV 
TRANSM! T Te£ 

/, .AlJZJ dt/HPER S FRO/I1 TP- 7 Tt:l TP- 8 f' TP· 8 TO TP- 9. 
Z. AZJZJ dt/HPcRS .-:"RtJM 7?- 5 TO J -12 . 
.!. AZ>lJ JUHPa.le A CROSS R 6� 
4. .I?�MtWa t.ft/#.P�-,rz AC.l?OSS .1? 5 9  Ft!lR St/Pt>RWS O.-fi! '>' Cc?AIT A.PPt. IC..t/ TitJIYS, 
.S. REMOVE THE SHOIZ T /!.ITERCOAIAIEC r;Nt; <itiMI"I:A!! SETI<IEE.AI RESIS TO,e.. R... - <l>4- AN'O iit. EA!E£ DIODE CE. -8 K'tiCEIYER 
/ . .,t7J)l) t/t/M.PcR r.ROM T.P.I TO TP-�. 
2. AlJ.tJ JI/H.PcR rRCM TP-� TO TP- 4. 
3. 19:0-ZJ t/VMPal .-9C.E't7S.s"' R 6 o . 

K- ]) qr � G C Y  RELA YING 
OPERATION 

f. /JlJZJ r/t/MPER .CROM Tl"- 7  TO TI"L 8 .  
Z, lflJZJ JVMPER rROM TERM 1¢ To rct<'M. /8, 

Fig. 6. Connections 5 1 V·258V HZM, K·DAR or  GCY Operation (Dwg. 2238497 - S ub. H) 
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TYP E K R CARRI E R SET ____________________________________________________ ___ 

3 2  

TRANSMITTER OUTPUT F ILTER FL-3 CONNECTI ONS 

LI N E  FREQUENCY RANGE 

I - 27 . 7  KC-30 . 0  KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 3 1 . 8  KC-36 . 0 KC 
4 - 35 . 4  KC-39 . 0  KC 
5 - 3 8 . 0  KC-41 . 0  KC G -- 40 . 3  KC-45 . 0  KG 
7 - 43 . 0  KC- 4 9 . 0  KC 
B - 47 . 7  KC-56 . 0  KC 
9 - 49 . 5  KC- 58 . 5  KC 
I0 - 57 . 0  KC-7 2 . 3 KG 

I I - 67 . 0  KC-76 . 0  KC 
1 2 - 7 5 . 0  KC-88 . 0  KC 
1.3 - 77 . 5  KC- 93 . 0  KC 
14 - 89 . 3  KC- 1 1 4 . 5KC 
I S - 102. 7KC- 147 . OKC 
I� - l36 . 6KC- 210 . 0KC 

COIL 

L- 1 
L-1 
L-1 
L-1 
L-1 
L- 1 
L-1 
L- 1 
L- 1 
L- 1 

L- 2 
L- 2 
L-2 
L- 2 
L- 2 
L- 2 

COIL 
CONNECTIONS 

! i:§ l 1-5 
1-5 
1-2 
1-2 
l-2 
l-2 
l-2 
1-2 

l-4 
1-4 
l-4 
l-4 
l-4 
1-4 

! §:� l 3-6 
3-6 
3 -6 
3-6 
3-6 
3-6 
3-6 
3-6 

6-7 
6-7 
6-7 
6-7 
6-7 
6-7 

PARALLEL 
CAPACITOR CONNECTIONS 

6-8- 9- 10-11 
6-8- 1 0-11 
6-8-9-11 
6-8- 11 
6 -8-9-10 -11 
6-8-10- 1 1  
6-8-9- ll 
6-8- 1 1  
6-8-9-10 
6-8-1 0  

6-8- 9-ll 
6-8- 11 
6-8-9-10 
6-8-1 0  
6-8-9 
6-8 

Fig. 7. Connections-O utput Filter (Dwg. 149A420 - Sub. 4) 
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Fig. 8. Transmitter Output Filter Selectivity (Dwg. 3 77996) 
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TYP E K R CAR RI E R SET ____________________________________________________ ___ 

34 

' '"' 
"' 

L 

0 
WE S T I NGHOUS E 

TY PE K R 

S L EET 
DETECTOR 

STYLE 
470DI<o7GO I 

5 

@ 0 1 0  LMAX. Tx 0 OUTPUT0 

0 
PUSH FOR 

SLEET TE ST 

0 

0 

�!-----------------: 1-->------ 4 L 2 

CONNttCT TO Tiii!.ANS­

MITTER CAiil R.I E R  

-� 
MAX.. C t: W  ?OSI T I O N  

PER:MI S S I SL E  CONTROL 
VA R I A T I ON ! 

0 d b ( l  WATT I!' COO O'lMS) 
TO -40 d b (O.\ MILLIWATT) 

S C H E MATI C 

� f
-. 

� t I L :  -
1_1' E l:----3-�"-M-,�.--c--:-r_o_u_T --j__J ? 

f---- - -----3l-- - - ..-1 

Fig. 9. Sleet Detector Outline (Dwg. 329C703 - Sub. 2)  
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TYPE K R CARRI E R SET _______________________________________________ I . _L ._4_1- 9_4 __ 1 A  

+ I 

08 0 

- I 

- 2 

- 3  

- 4  

� J-
INC!?£ ASING OU TPU T 
INCNEA .S ING SENS I T/1/I T Y  

1-

/ � 
t)1' � it:-\1 

tft'i 

���� ��� 1 �\ 
�\ 

/ [? v/ 
v 

/ \ � e}/ 
(!q. ,� 

(J(, 
q.'</ 

/ 
I--

RECEI VER SENSITI VITY = 40 M V  A T  12 9 1/0C 
TRANSMI T TER OUTPUT - 1. 0  W A T  /2 9 IIDC 
( 1.0 W a  8 . 0  VOLT.S A T  CoO OHM.S ) 
FREQU£NC Y = /2 0 KC 
TEMPERA TURE ... 2 5°C 

I I I I I 

I 
[7/ 
v 

/00 1/0 120 /.fJO 140 
SUPPL Y VOLTAGE 

Fig" 10. Transmi tter Output and Receiver Sens itivity Variations with Vo ltage (Owgo C377999) 
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TYP E K R CARRI E R SET ____________________________________________________ __ 

50 

46 

4.0 

$5 
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� 25 � 
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U) 
).. 20 
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/0 
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0 \ IJ 
-a -I Fo + I  +2 
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Fig. 7 7. Rece iver Selectivity (Dwg. 377993) 
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TYP E K R  CARRI E R  SET ___________________________ L_L_. _4 1_-9_4_1 A  

I F  FILTEt:l TE5T CIRCUJT .. SEC . I 

RF FILTER TEST CU2CUIT 

20 

l S  

cO 0 1 0  

5 

0 1 9  20 2 1  
F (KC) 

Each section FL- 2  requirement 
with typical selectivity curve 
Insertion loss 26 DB max. 
Including matching resistor.  

FREQUENCY (KC) 
FL- 1 Requirement with typical selectivity 
curve at 120 KC . Insertion lo ss 18 DB 
max. Including matching resistor. 

* Fig. 12. Rece iver Filter L imits (Dwg. C377995) 

3 7  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K R CARRI E R SET ______________________________________________________ _ 
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Fig. 1 3. M in imum Channel Spacing (Dwg. 377998) 
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TYP E K R CARRI E R S ET 
________________________________ __ 

, 1-941A 

Fl 

'- - -
ca 

( [ 
CARRIE£ 
A .L A..t M  

1� 
- - - - - - , t!J. 7  �CV/e.. I 

OI)T!"Li r I TRANSISTCJe I 
QIZ k.R 

- ]�7- - - -�� KR.. 
- - II QIS I 

f 

COM/'1 

I RF G KOUND 
S WI TCH 

I 

KR CA ��I£/e. 45SY I 
�EF D W4 4 7tJD593 I I 

- COA XIAl 
CA S L l  

TO l iNE 
TU/JE� 

l----� 1--+---------------l�--
- - - - - - -_ JJ f t 

REQUI�EMeAI-TS rtJAt:. K- D� R£1.. ,4 YtloiG 
S. UPPL Y VO LTA GE CA R�IER 5TAIIl r' CA�Iet�R- STOP .e. 

2 ;.c  
.3 . 7.SJ< 
19 1< 
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Fig. 1 7. Relaying Control Circuits - K-DAR (Dwg. 3-329C704- Svb. U www . 
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TRANSMITTER OUTPUT ¢ RECEIVER SENSITIVITY 

VARIA TIONS WITH FREQUENCY 
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RECEIVER SENSITIVITY = 40 M V A T  120 KC !" 
TRANSMITTER 0/JTPVT = l O W  A T  1 2 0 KC (t.O W = 8. 0 VOLTS A T  fb O  OHMS. 
SlJPPL Y VOLTA GE = /2 S  VOC 
TEMPERA TURE ..,. 2 5 ° C  
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