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TYP E KR CARRIER SET ______________________________________________________ _ 
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INTRODUCTION 
The Type KR Relaying Transmitter-Receiver is 

designed for Distance Relaying, Telemetering, 

Supervisory Control and Sleet Detection. Facilities 

are provided for a pi ug-in t ype voice adapter. The 

basic design is for operation from 125-volt station 

batteries. However, the apparatus may also be oper ­

ated from 48-volt or 25G-volt station batteries by 

means of var ious internal connections. These various 

connections as well as most of the adjustments are 

made at the factory, although they can be changed in 

the field. 

Although designed primarily for operation with 

Westinghouse protective relays, this appar atus may 

also be coordinated with other types of directional­

distance relays and with most other contact keyed 

devices. 

SPECIFICATIONS 
0 Frequency Range ................................................................................ 30-k Hz to 210kHz 

2 

Channel Attenuation Rating . . . ... .......................... . . . . . ............................. 4G-db 

Transmitter Power Output .................................................................... 1.0 watt w ith a 125 V.D.C. 

supply. 0.5 watt with a 

48-volt d-e supply. 

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

mental. 

Transmitter Output Impedance ................................................................ Matches one 6G-ohm coax. 

cable. (Suitable for 50.70 ohm 

cable.) 

Transmitter Output Filter Selectivity ...................................................... See Fig. 10 

Transmitter and Receiver Oscillator and Frequency Stability .... .................. From- 20o C to + 55o C with si­

multaneous voltage variations 

from 105 to 140 VDC, the fre­

quency remains within ±20Hz. 
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TYP E KR CARRI E R SET __________________________________________________ t._L_.4_1_-�_,_. , __ K 

Permissible Battery Voltage Ripple ........................................................ 7-'h% 

Ambient Temperature Range .................................................................. - 20o c to + 550 c. 
Receiver Maximum Sensitivity ............................................................... . 025 volts for 10 rna. 

output. 

Receiver Selectivity ............................................................................ See Fig. 12 

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

Minimum Channel Spacing . . .. .. .. . .. .. . . .. . . .. . .. . . .. .. .. .. .. .. . .. .. . .. .. .. .. . .. .. .. .. .. . . .. .. See Fig. 14 

Power Input ....................................................................................... 115-ma at 48 VDC, 20o-ma 

at 125 VDC, 1.28 amperes 

at 250 VDC. 

Carrier On- Off Keying .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .. .... .. .. ...... . Requires one pair of con­

tacts capable of keying 8-ma 

DC at an open c ircuit voltage 

of 125 VDC. 

Weight (With Flexitest Case) ................................................................. Appr oximately 16-lbs. 

C AUTION 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. 

D E S C R I PT I O N  

Mechanical 
This apparatus is supplied in a Flexitest case 

and may be either flush or projection mounted in 

order to match other switchboar d equipment. The out­

line dimensions and also the drilling plan for flush 

an:d projection mounting are shown by Fig. 1. The 
majority of the par ts ar e mounted on a pr inted circuit 

board. This board may be readily removed as follows: 

1. Remove the two output plugs from the red and 

black jacks. 

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. 6. shows the location of major components 

such as potentiometers, jack, test points, crystals, 

transistors, etc. External connections and the 

Schematic Diagram are shown by Fig. 2. The num­

bered terminals shown as squares apply to the ex­

ternal terminals. 

Pr ovisions are- made for plugging the Voice 

Adapter Unit in the r ear of the relaying equipment. 

Octal socket mar ked X-4 on t he r ear of the set 

accommodates the adapter plug. A buckle type strap 

on each side of t he adapter holds the unit in place 

after it has been plugged in. The normal projection 

for a rear mounted Voice Adapter is 3-inches be­

yond that of the relaying equipment. When the KR 

Relaying Unit is supplied with the adapter, a patch 

cord is available on separ ate order. This patch cord 

plugs into the telephone jacks on the adapter and pro­

vides an extension to a conveniently located terminal 

board. 

The panel cutout information necessar y for mount­

ing the Reserve Signal Detector is shown by Fig. 11. 

This unit consists of a potentiometer and pushbutton 

switch mounted on a small panel, itself suitable for 

switchboard mounting. 

For 250-volt operation, separate auxiliar y resis­

tors are required, as shown in Fig. 8. 

El ectrical 

Transmitter 

The transmitter is made of four main stages in -
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TYPE KR CARRI ER S ET ____________________________ ________________________ _ 

eluding an oscillator, driver, power amplifier, and an 
output fil ter. In the o scil lator, the crystal is op erated 
as a resonant circuit between the col lector of  one 
transistor and th e b ase of the other. The feedback: is 
supplied through a capacitor from th e col l ector of the 
s econd tran sistor to the bas e of the first transistor. 
The frequ ency 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 controll ed 
by potentiometer, R-4 2  which al so control s the trans­
mitter power output. In HZM rel aying CARRIER STOP 
provides about + 40 volts for blocking. Thi s is ap­
plied to Q- 10 through T- 6 .  Diode CR- 5 prevents dam­
age to the transistor when this positive vol tage is ap­
plied to th e coll ector. For CARRIER START (when 
in the blocked position) a smal l positive vol tage is 
applied to the col l e ctor of Q- 10 by means of bleeder 
resistors R-6 7  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-pul l .  Resistors R-52 and R-55 are for 
s tabilization .  

Th e output transformer, T-7, matches coaxial 
c abl es of 50 to 70 ohms.  

Resistor R-66 tends to k eep the  source impedence 
constant to permit proper tuning of the output fil ter. 

The output fil ter consists of coil s L- 1 and L- 2, 
capacitors C- 19 through C- 2 2. The filter is tunabl e,  
and is provided to attenuate harmonics and other 
spurious outputs. It shoul d be noted that the fil ter 
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 c on stant s electi vity regardless of the channel 
frequency . ( See Fig. 1 2) The major stages include 
an input filter, attenuator, oscillator, mixer, IF 
filters, IF amplifiers, detector and a D-C p ower 
output s tage. 

The receiver sensitivity is adjusted by means of 
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 b asic-

4 

ally the same as the transmitter oscillator. The 
frequency i s  20-kHz 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 b ase 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 2 0-kHz. 
The overall selectivity is determined primarily by the 
IF filter FL-2 .  Typical characteristics of this filt er 
are shown in Fig. 13 . The IF amplifier consists o f  
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 approximately 18 milliamperes to a standard 
1700 ohms distance relay RRH coil and its associa­
ted 500 ohm alarm coil. It may also b e  used to drive 
other relay c oils such as is s hown by Fig. 7, Super­
visory 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. 

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 Westinghou se HZ/HZM 
relays, application of a positive voltage to terminal 
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18 will stop the transmitter output. Output may also 
be  stopped by removal of negative battery from 
terminal 18. 

Reserve Signal Detector 

The Reserve Signal D etector is sho wn by Fig. 11. 

Effectively 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 25-
db range of transmitter output. The detector is 

switched into service by & 1.  By adjusting R, 1 for a 

given receiver relay current at the far end of the 

channel, a relative measure of the channel attenuation 

may be obtained. This is discussed further in the 
section on Adj ustments. 

Communications 

The transmitter output is reduced approximately 
6-db when the Type KR voice adapter attachment is 

used. Relaying takes preference , and ful l  output i s  
obtained when full voltage i s  supplied to terminal 
15 .  

Relaying Control Circuits 

Figs. 3, 4 and 5 show simplified diagrams of the 
relaying control circuits. 

1. K-DAR and GCY Relaying (Fig s. 4 and 5) 

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 th e 

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 
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 a s  reserve signal de­

tection 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. 4 and 5) to t erminal 15 of th e carrier set. 
Thi s  puts a potential on th e driver stag e in th e trans­
mitter and arso applies proper bias for the power am­
plifier. 

When a c arrier 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 c arrier set is p ermanently connected to 

terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fig. 3) 

The control of th e carrier set is effected by the 

CARRIER START and the CARRIER STOP contacts. 

These contacts are shown in their normal standby 
condition. 

The H Z-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 
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 reserve signal de­

tection a nd communication, should these functions be 

in use at the same time. Should carrier now be re­

ceived 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 stage in the transmitter 
and also applies proper bias for the power amplifier . 

When a car rier stop operation occurs, the CAR­

RIER STOP conta ct opens . Thi s  applies a positive 

voltage (see Fig. 3) to terminal 18 which blocks th e 
driver stage and the power amplifier stage 

It i s  possible under certain conditions th at th e 
signals from two transmitters, attempting to block a 

third receiver, would be 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. 
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6 

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 Hz.  
All  receivers and one transmitter would be at the 
desired center frequency. One of the other trans­
mitters would be 100 Hz above, the other 100 Hz 
below this center frequency. 

IN S T ALLA T I O N  

Ge nera l  
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: 

18 
19 
20 

. Carrier Stop for HZM Relaying 
. . . • . • . • • . • . .  Pos . DC 

. . . • . • . . • . • • •  Relay Coil 

CAUT ION If the transmitter output load is removed 
while the transmitter is energized , the transistors in 
the power amplifier will be permanently damaged. A 
dummy load should be connected to the trans mitter 
output if the coax is disconnected and the transmitter 
is to be energized . 

When tuning line coupling equipment, short the 
coaxial cable to ground before changing taps on the 
Line Tuner or matching transformer. 

Flexitest Case Mounting . • . • . . • .  Fig. 1 Internal 
Reserve Signal Detector . • . . • • . .  Fig. 11 

Connections 
External 

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

Terminals 11 . • . • • • . . . . . . . . . . . . .  Ground 
12 • . . • • . • • • • . • . .  Coaxial Cab le 
13 and 19 . . • Supervisory Preference 

Contacts 
14 . "CARRIER STOP" return 
15 . . • . • • • Battery positive through 

carrier start contacts 
16 Battery positive for alarm cutoff 

(used with communication) 
17 . . . . . . . . . . . . . . . . . .  Neg .  DC 

OPERATION 

48- Volt K-DAR , HZM, and GCY Relaying ,  
Telemetering ,  and Supervisory . . . . • . . . . •  

125-Volt K-DAR and GCY Relaying . . . • . . . .  

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

Various combinations of the inductors and capac­
itors of the transmitter output filter are required 
depending on the channel frequency. These are 
tabulated in Fig.  9 .  

Adjustments 
This apparatus is generally tuned to and tested 

at the s pecified channel frequency before shipment. 
Final adjustments must be made in the field and are 
des cribed in the following paragraphs .  Fig. 6 shows 
the locations of the various controls . 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45 , R-47 and R-48 

125-Volt HZM Relaying , Telemetering ,  and Supervisory • . . .  R-41,  R-4 5 ,  R-47 and R-48 

250-Volt K-DAR and GCY Relaying . . . • . . . . . . • . . . . . .  R-4 5 ,  R-47 and R-48 

250-Volt HZM Relaying ,  Telemetering ,  and Supervisory . . . .  R-3 9 ,  R-4 0 ,  R-41, R-45 , R-47 and R-48 

.·� 
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www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE KR CARRIER SET --------------------------'':.:..:· L:.:..· .;:.41.:...;·94=..:.1:..:.. l.:.:.K 

0 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. 9 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 ro resonance. 

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

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

5 .  Unblock the transmitter by closing the 
CARRIER TEST SWITCH.  An alternative is to 
jumper 1R ttery positive to terminal 1 5 .  

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

7 .  W-hile increasing R-42 , tune the output filter 
for maximum output until the output across the 
resistor is approximately 8 volts. (Approximately 
5 .5  volts when operating from 48-volt station battery. )  

8 .  Open the test switch and reconnect the 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
mately 2 50 millivolts (to produce 10 rna relay current) 
with input control R-1 in maximum clockwise posi­
tion . About 1 0-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-74, which is connected to the base of Q-4 and the 
Pos supply for the IF . A further 10-db gain or addi­
tional 25 millivolt sensitivity can be obtained by 
also clipping out resistor R-73 , which is connected 
to the base of Q-5 and the Pos . s upply for the IF . 
Resistors R-7 1 and R-72 have been selected at the 
factory to provide an overall gain of approximate ly 
2 5  millivolts with R-73 and R-74 removed. 

a. Sensitivity Adjustment for Noise 

If the maximum on-frequency noise level is known 
or can be measured, the recei'{er can be adjusted for 
this l eve]. Disconnect the coaxial cable and connect 
a 60-ohm non-inductive resistor and a VTVM across 
terminals 1 1  and 12 . Energize the transmitter .and 
output control R-42 for the same output as the max­
imum noise. Then adjust the receiver input control 
R- 1  to obtain 1-m a  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-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 Adjustment for R emote Signal 

When the maximum on-frequency noise is un ­
known and cannot be conveniently measured, the re­
ceiver may be adjusted for the remote signal . First 
determine the channel attenuation u sing a Sierra 
voltmeter or some other convenient method. Dis­
connect the coaxial cable and connect a 60-ohm 
non-inductive resistor and a VTVM across terminals 
1 1  and 12. Add 1 5-db to the channel attenuation. 
This compensates for average vari ations such as 
channel and voltage variations. For example, if the 
channel attenuation is 5-db, add thi s to the 15-db 
makin g  a total of 20-db. Taking this from 8 volts 
output of the tran smitter , the receiver should then 
be set for a sensitivity of 0 . 8  volts. To do this, ad­
just the transmitter output control R-42 for 0 . 8  volts 
and then adjust the r eceiver input control so as to 
obtain 10-ma output current. If it is impossible to ob­
tain lD-ma output cur rent 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 insuf ficient, clip out r esistor R-73, which is 
connected to t he 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 m ay 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 m ay increase due to sleet or line switching,  
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which would necessitate increasing the sensitivity of 
the receiver. 

Reserve Signal 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 k nob settings of the detector 

unit. Then, by adjusting the k nob so as to obtain 10 

milliamperes relay current at a remote receiver, any 

increase or decrease in line attenuation may be noted 

as the difference between thE� original setting, and 

the setting required to obtain the given 10 milli­

amperes. 

25G-Volt Resistor Unit 

With the appar atus energized, adjust R-4 in the 

250-volt resistor unit so as to obtain 125-volts at 

0 terminals 17 (ne g . )  and 1 9  (pas . )  on the re laying set .  

Frequency Change 

If the frequency is changed in the field, it is 

necessar y  to change the input filter FL-1 to the de­

sired channel frequency, This filter is of the plug­

in type and may be r emoved by unsnapping the clamp 

and pulling the f ilter 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 plus 20 

kHz. Figure 9 shows the connections for the trans­
mitter output filter. It is necessary to unsolder the 

existing connections and make the new connections 

per the chart. After com pi eting t he preceding, the 

tuning procedure as described under Adjustments for 

transmitter and receiver should then b e  followed. 

Note also that capacitors C2 and C9 in the 
transmitt er and receiver crystal oscillator circuits, 
respectively, may have to be changed. For fre-

quenci es below 110 kHz, these capacitors are 270 

mmf . each. For frequencies of 110 kHz and above, 
the capacitors are 140 mmf. each. 

C AUT 10 N Turn power OFF before removing filters 
or transistors, as high transient currents may cause 
perm anent damage to the transistors. 

M A I NT 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 

8 

will remain fairly constant over an indefinite period 

unless a failure occurs. However, if transistors are 

changed, there may be cons iderable difference in 

these 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 tile CARRIER START circuit in the case of 
K-DAR and GCY relaying. 

1. For D-C pin j ack m easurements with reference 
0 to neg, d .c ., refer to Table 1. 

2. For transistor D-C measurements with reference 
0 to neg, d.c., refer to Table 2 .  

3 .  For D-C bleeder measurements with reference 
0 to neg. d.c., refer to Table 3 .  

4 .  For typical RF signal m easurements for re­
ceiver , 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. Loo sen the 
two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower P'lrl of the board 

and pull these screws out as far as th&s will extend. 
Also r e rr,ove th e receiver coaxial ::atle !2<i,�. 
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. 

B. Receiver Filters 

Fig. 13 shows typic al receiver sel ectivity curves 
both RF and IF. If the filters are checked in a test 

·-""". 
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setun, it is necessar y to use an accurate si gnal gen­

erator or preferably a signal generator and a fre ­

quency counter. 

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 Hz­

to 230-kHz, input impedance 7 . 5  megohms. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Voltage 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-kHz. to 230-kHz. 

c.  Oscilloscope 

d. Ohmmeter 

e. Capacitor checker 

f. Test harness (See Fig. 1 5) 

A P P L I C A T I O N  

1 .  Receiver Sel ectivity ( Fi g. 12) 

This shows a typical curve of the overall sel ec­

tivity of t h e  r eceiver under steady state condi ­

tions. 

2. Transmitter Output Sel ectivity ( Fig. 10) 

Typical curves ar e shown so that approximate 

bandwiths for k eying purposes can be determi ned for 

any carrier frequency between 30-kHz and 200-kHz. 

3. Minimum Channel Spacing (Fig. 14) 

This is a graph from which minimum channel 

spacing can be obtained pr ovided 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 measurements. 

For example, if the interfering transmitter volt­

age is measured (at the receiver) and found to be 2. 5 

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-kHz. 

4 .  Sup ervisory Control Connections (Fig. 7) 

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 1 200-ohm 
resistor R3 is connected in series with the control 
relay coil by removing the jumper across R3, as shown 
in Fig. 7. In order to maintain proper mark space 
ratio, the relay bias current is adjusted for 9 milli­
amperes as indicated . 

The receiver RF filter and the I F  filter limits 

are shown on Fig. 1 5 .  Both filters are of th e plug­
in type and the test circuits with pin connections 

are shown at the top of each curve. The IF fili.<'r is  
divided into two separ ate sections. The sel ectivity 

shown is for each section, and the pin connections 

for each section ar e also shown in the test circuit 

sk etch. 
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TABLE 1 

D- C PIN JA CK MEA SUREMEN T S  WI T H REFEREN CE T O  N EG. DC 0 
-

CONDITION A CONDITION B CONDITION C 
Tx-Biocked tt T x-Biocked T x-Unblock ed 

Description Jock Rx-No Signal Rx-With Signal Rx-No Signal 

129 VDC 51VDC 129 VDC 51 VDC 129 VDC 51 VDC 
--· 

RF Input J-2 0 0 0. 3 v 0 . 3  v 
DC Q- 1 Base J-3 20 v 20 v 20 v 20 v 
DC Rx B+ J-4 20 v 20 v 20 v 20 v 
DC Rx Osc J-5 7 V  7 v 7 V  7 v 
DC Q-5 Base J-6 20 v 20 v 20 v 20 v 
B- J-7 

DC-P 1-E J-8 1 10 v 3 2  v 1 10 v 3 2  v 1 10 v 3 2  v 
DC-Q-7 Base J-9 69 v 0 v 78 v 2.3  v 66 v 0 . 3  v 
DC Q-7 Emit J- 10 70 v 1.0 v 78 v 1.4 v 66 v 1.0 v 
DC 1x Osc J- 1 1  7 v 7 v 7 v 7 v 7 V  7 V  

Bt J-12 129 v 5 1  v 129 v 51 v 129 v 5 1  v I 
DC Q- 10 Base J- 13 18 v 18 v 
DC Q- 10 Emit J- 14 18 v 18 " 

RF rna out J- 15 130 rna 130 rna 

DC rn a  RRH 
and 

ALARM 18 rna 18 rna 

tt Tx =transmitter, Rx =receiver 
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TABLE 2 

TYPICAL TRANSISTOR DC MEASU R EMENTS WITH R E F E R ENC E TO NEG. DC 0 

Condition A Condition B Condition C 

Tx-Biocked Tx-Biocked T x-Unblocked 

Rx-No Signal Rx-With Signal Rx-No Signal 
Transistor (Volts) (Volts) (Volts) 

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 14 129 

51 VDC 3 2  3 2  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 8 2 6.2 8 2 

Q-9 7 7.2 1.8 7 7.2 1.8 7 7.2 1.8 

Q-lOtt  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 KR CAR RIER SET ____________ ____________________ ______________________ __ 

TABL E 3 
D- C B L E E D E R  MEASUREMENTS WITH R E FER ENCE TO N EG. DC 0 

1 29 VDC 51 VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2  (J-8) l lOV l lOV l lOV 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 51V 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. 

12 

Check Point 

FL 1-5 to Gnd. 
T1- 1 to Gnd. 
Q1-E to Gnd. 
Q1-C to Gnd. 
T3- 1 to Gnd. 
Q4-C to Gnd. 

Q4-C to Gnd. 
J6 to Gnd. 
Q5-C to Gnd. 
Q6-B to Gnd. 
Q6-C to Gnd. 
T4- 1 to Gnd. 
T4-3 to T4-4 
J9 to J 10 ( DC) 

TABL E 4 
TYPICAL R F  SIGNAL MEASU R EMENTS FOR R ECEIVER 

(Made with 0. 1 Volt at Terminal 5 of FL 1) 

25 MV 
Sens i t ivi ty 

(Vo lts) 

80 MV 
Sen siti v ity 

(Volts) 

With Recei ver Crystal Out 

0.1  0. 1 
0 . 1  0. 1 
0.05 0.05 
0.07 0 . 07 
0.0 7 0.07 
0.07 0 . 07 

With Receiver Crystal In  

0.5  0.5 
0. 15 0. 1 
7.0 1 .7  
2.0 0.5 

13.0 10. 0  
13.0 10.0 
4;5 3.5 
0.74 0 . 75 

250 MV 
Sens i ti vi ty 

(Volts) 

0. 1 
0. 1 
0 .05 
0 .07 
0 .07 
0 .07 

0.25 
0.08 
0.8 
0 . 4  
8 . 0  
8 . 0  
2.5 
0 . 65 

Ct 

32V 
l .OV 
0 

5 1V 
18V 
51V 
5 1V 
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TAB L E  5 

TYP ICAL R F  SIGNAL MEASU R EMENTS FOR TRANSMITTER 

CHECK P OIN T VOL TS 

T5- 1  to Gnd. 5 .5  

T5-3 to Gnd. 1 .0 

J l3 to Gnd. 0.085 

Q lO-C to Gnd. 6. 0 

T6- 2  to Gnd. 6 .0  

Q 1 2-B to Gnd. 0 .8  

Q 1 5-B to  Gnd. 0 . 8  

Q l 2-C t o  Gnd. 38 .0  

Q 15-C to  Gnd. 38 .0 

T7-5 to Gnd. 9 . 8  

Output t o  Gnd. 8 .0  
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14 

0 

0 

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

CIRCUIT 
F UNCTION DE SCRIPTION 

SYMBOL 

CAPACITORS 

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

tc-2 Rcvr. Osc. Feedback 140/270 fl¢, ±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 P aper 

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

C-7 B- to B+ Bypass 2 1-lf, ±5%, 330 VAC , Paper 

C-8 B- to GND 1 .0 1-lf. ± 10% ,  330 VAC , Paper 

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

C-1 0  Xmtr . Osc.  Same as C-3 

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

C-1 2  Q-10 Emitter Bypass 0.25 pi, ±20%, 200 VDC, Paper 

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

C-14 PA Base Bypass Same as C-1 2  

t Note: 140 flld for osc. freq. 1 10- kHz and above. 
270 1111f for osc. freq. below 1 10- kHz. 

MANUFACTURER'S 
DE S IGNATION 

330C567 Hll 

3 30C566H43 
or 330C566H57 

330C569 H47 

330C567 H09 

1 4C9400 H 1 3  

1 876999 

3 30C567 H02 

330C567 H05 
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CIRCUIT 
FUNCTION DE SC RIPTION 

MANUFACTURE R'S 
SYMBOL DESIGNATION 

CAPACI TORS (Concluded) 

C-I8 PA Bleeder 0. 5 flf, ± 20o/c, Paper 330C567 H06 

C-I9 Output Filter Tuning 500 flflf, Variable, Air 3 28C092 HOI 

C-20 Output Filter 390 flflf, ± 5%, 2500 VDC, Mica 3 30C56I HI5 

C-2I Output F ilter 680 flflf, ± 5o/c, 2500 VDC, Mica 330C56I H2I 

C-22 Output Filter I 200 flflf, ±5o/c, 2 500 VDC, 3 30C56I H27 

M ica 

C- 24 FL- 2 Decouplin g Same as G-I2 

C-25 Q-7 Emitter I2 mfd, ± 20o/c, 200 VDC I87A 1 77 HOI 

C- 26 Q-7 Base Bypass . OI mfd, ± IOo/c, IOO VDC 763A 2I9 HI5 

D I O DE S  

CR-I Bridge Rectifier General Purpose, IN63 584C433 H02 

CR- 2 Bridge Rectifier Same as CR-I 

CR- 3 Bridge Rectifier Sam e as CR-I 

CR-4 Bri dg e R ectifier Sam e as CR-I 

CR- 5 Q-IO Collector Sam e as CR-I 

CR- 6 Q-7 Base-Emitter Type 1N457 A 184A855 H07 

CR-7 Voltage Regulator Typ e IN3686 I85 A 2I2 H06 

CR-8 Voltage Regulator Type INI369 584C434 H05 

CR-9 Q-7 Collector Type IN3811 I85A089 H08 

CR-IO Q-IO Emitter Type IN3028A I88A30 2 HI4 

CR-II Voltage Regulator Typ e  IN3024B I88A30 2 HI2 
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E L E C T R I C A L  P A R T S  L I S T 

CI RCUI T 
FUNCTION DESC R I P T ION 

MANUFACTU R ER'S 
SYMBOL DESI GNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 584C 27 1  H0 2 

FH-2 B+ Same as FH- 1  

FUSES 

F- 1 B- 3AGC 3/4 amp. S�t330C69 1 H 12  

F-2 B+ Same as F- 1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 30 to 200 kHz 
0 or Freq. to be specified 

F'L-201  by customer 

F'L-2 Rcv r .  lF' Bandpass 20-kHz Fixed Freq. 54 1 D086G0 1 

0 t<'L-3 Trans mitte r Output 30- 200 kHz 407C772G0 1 

CONNECTORS 

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

J-2 RF Input UG-185-U 584C292 H07 

J-3 Rcvr. Osc. Output Terminal Studs 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 as J-3 

J-7 B- Same as J-3 

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

I CI RCUI T 
FUNCTION DESC RIPTION 

MANUFACTU RE R' S  I SYMBOL DESIGNATION 

CON NECTORS (Concluded) 

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

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

J-11 Xmtr. Osc. Supply Same as J-3 

J-12 Bt Same as J-3 

J-13 Xmtr. Osc. Output Same as J-3 

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

J-15 Output Filter Banana Tip Red 328C09 3 HO 1 

J-16 Output Filter GND Banana Tip Black 3 28C09 3 H0 2 

I P-1 Printed Circuit Printed Circuit Male 54-B-7126 H0 3 

I Plug 

I 
IN DUCTORS 

L-1 Core and Coil 11 MH Total - 6 MH 329C450 

Ass embly Tap (Part of FL-3) 

L-2 Core and Coil 2.5 MH (Part of FL-3) 3 29C449 

Assembly 

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

L-4 RF Choke Same as L-3 

TRANSI STORS 

Q-1 Rcvr. Mixer ;Type 2 N525 184A638H13 

Q-2 Rcvr. Osc. Tyne 2N414 184A638H14 ! I 
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E L E C T R I C A L  P A R T S  L I S T  

CIRCUIT 
FUNCTION DESCRIPTION 

MANUFACTU RER'S 
SYMBOL DESIGNATION 

TRANSISTORS (Co ncluded) 

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

Q-4 Rcvr. IF Same as Q- 1 

Q-5 Rcvr. IF Same as Q-1 

Q-6 Rcvr. IF Type 2N657 184A638H 15 

Q-7 Rcvr. Output Type 2N698 76 2A585H02 

Q-8 Xmtr. O sc. Same as Q-2 

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

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

Q- 12 Xmtr. PA Type 2N657 184A638H1 5  

Q- 15  Xmtr. PA Same as Q- 12 

RESISTORS 

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

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

R-3 Filter Load Same as R-2 

R-4 Rcvr. Osc. 1 K, ±20%, 1/4 W, Pot. 584C276 H 19 

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

R-6 Q-2 Collector 1 .2  K, ±5%, 1/2 W 330C664 H51  

R-8 Rcvr. Voltage 15K ± 1%, 3W 763Al26H08 
Divider 

R-9 Rcvr. Voltage Same as R-8 
Divider 
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E L E C T R I C A L  P A R T S  L I ST 

CI RCUIT 
FUNCTION DESCRIPTION 

MANUFACTURER'S 
SYMBOL DESIGNATION 

RESISTORS (Continued) 

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

R- 1 1  Q-2 Base 100 K, ±5%, 1/2 W 330C665 H0 5 

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

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

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

R- 15 Q-3 Base Same as R- 1 1  

R- 16 Rcvr. Osc. Bleeder 2. 2 K,  ± 10%, 1/ 2 W 3 30C595 H 4 1  

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

R-18 Rcvr. Osc. 9. 1 K,  ±5%, 1/2 W 330C664 H 7 2  

R- 19 Q-4 Bias 100 Ohms, ± 5%, 1/2 W 330C664 H 25 

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

R-2 1 Q-5 Bias 150 Ohms, ± 5%, 1/2W 330C664 H 29 

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

R-23 Q-6 Bias 330 Ohms, ± 5%, 1/2 w 330C664 H37 

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 Ohms, ±5%, 1/2 W 330C664 HOB 

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

CIRCUIT FUNCTION DESCRIPTION MANUFACTURER'S 
SYMBOL DESIGNATION 

RESISTORS (Continued) 

R-31 Q-8 Base Sam e as R-11 

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-11 

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 330C668 H86 
Divider 

R-40 Buffer Voltage Same as R-39 
Divider 

R-41 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, ± 5%, 1/2 W 330C664 H85 

R-45 Buffer Voltage 15 K, ± 10%, 1 W 330C596 H39 
Divider 

R-47 Buffer Voltage 6.8 K, ±5%, 1/2 W 330C664 H69 
Divider 

R-48 Buffer Voltage 15 K, ±5%, 1/2 W 330C664 H77 
Divider 

R-49 PA Bias 27 K, ±5%, 2 W 330C668 H83 
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ELE C TRI C A L  PA R T S  LI S T  

CIRCUIT FUNCTION DESCRIPTION MANUFACTURER'S 
SYMBOL DESIGNATION 

RESISTORS (Concluded) 

R-50 Xmtr. PA Same as R-19 

R-52 Q-12 Emitter 10 Ohms, ± 5%, 1/2W 330C664 HO 1 
R-55 Q-15 Emitter Same as R-52 

R-59 Xmtr. Bleeder 47 Ohms, ±10%, 1/2 w 330C595 H09 

R-60 RPcvr. Bl eerier 1 K, ±5%, 25 W 584C 4 1 6  H62 

R-61 Recvr. Bleeder 600 Ohms, ±5%, 25 W 584C4 16 H57 

R-62 Recvr. Bleeder 350 Ohms, ±5%, 25 W 584C416 H52 

R-64 Xmtr. Bleeder 1200 Ohms, ±5%, 25 W 584C416 H64 

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

R-67 Xmtr. Blocking 10 Ohms, ± 5%, 2 W 330C668 HO 1 

R-68 Xmtr. Blocking 10 K, ±10%, 10 W 330C577 H01 

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

R-70 FL 2 De coupling 470 Ohms, ±10%, 1/2 w 330C595 H21 

R-71 Q-4 Emitter Determined in test 

R-72 Q-5 Emitter Determined in test 

R-73 Q-5 Base 220 Ohms, ±lOSt 1/2 w 187 A641H ll 

R-74 Q-4 Base lK, ± 5o/c, 1/2 W 184A763H27 

R-75 Q-4 Collector 22 K, ±10%, 1/2 W 330C595 H41 

R-76 Q-5 Collector Same as R-75 
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E L E C T R I C A L  P A R T S  L l  ST 

C I RCUIT  MAN UFACTURER'S 
SYMBOL F UNCTION DESCR I P TION DES I GNAT ION 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K; 7 1 4 B677G01 

1 0K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 205C 043G 0 1  
400 ohms 

T-3 Rcvr . Mixer Impedance Ratio 25 K: 205C043G03 
300 ohms 

T-4 IF Output Impedance Ratio 4 K: Stt 1 962693 , L-592289 

500 ohms 

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

T-6 Xmtr. Buffer Impedance Ratio 10 K: '265C864G01 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930: Sltl9 62694, L-633000 

60 

TEST POINTS 

TP- 1 R-5 Terminal studs 330C592 H02 

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 KR CARRI ER SET 

( l 
' I \ .  

/ 

C I RCUIT 
SYMBOL 

X-1 

X-2 

X-4 

XY- 1 

XY-2 

., . 

Y-1 

Y-2 

R-1 

FUNCT I ON 

FL-1 

FL-2 

Rear Mounted 
Voice Adaptor 

Rec. Y- 1 

Xmtr. Y-2 

Rcvr. Osc. 

Xmtr. Osc. 

Resistor, Level 

Control 

EL E C T R I C AL P A R T S  L I ST 

DESC R IPT ION 

SOCKETS 

Octal 

Same as X-1 

Same as X- 1 

Crystal 

Same as XY-1 

CRYSTALS 

Specify Channel Freq. 
Plus 20-kHz. 

Specify Freq. Same as 
Channel Frequency 

RESERVE SIGNAL DETECTOR 
(S#4 70D 1 67G02) 

200 K, 2 W ,  Pot. 

R- 2 Resi stor, Limiting 2000 ohms , 2" tube. 

S-1 Test Switch SPST Normally Open 

MANUFACTURE R ' S 
DES I GNAT I ON 

330C689 H0 1 

584C60 6  H0 1 

328C083 

328C083 

184A0 8 6H27 

1267296 

327C854 HO 1 

I . L .  41 ·941 . 1  K 
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TYP E K R  CAR RI ER SET--�--

B+[ �� �-------1- �; � �  t t t 
I CARRIER � P /3  I - t IN 

-· --.1---R X -I 

C SA 

1 TES T r 
··--11 -
CA RR 1£ R. 5 WI T C H  

16 20 
KR- - kR _ _ _ _  l Q7 R C VR. 1 ·-, OU TPU T I 

� ! ( O M  
175 .L'C / SI V  iJOO .tt / 1�9V  12 So J:L I 2.f5 v  

-- · T R A NSISTOR. J3 I I ..., - -� 

:c£ ADAPTE�I c., tz -Jrl li i��: : : �' j;,::��D 
O C TA l.. S O CKE T , 

J 

L IN£ TUN£!? 
� � I  
� 

II  
IK/ St V 

4 .<; / l c 9 v  
/OK/ � !:8 '1  

f{tS - 7" : I -=- RF GROUNDING Fl KR CARRIER ASSY I ! SWt TCH I( R.  I< R.  _ _  R_E!:_ _? ��5j-<J_D_?Q'O_j PRO T£C TO R UNt T 

ZSC.it/<t v ! K J! � 't V  1 1( / 258 '1 

14 1 7  

�(��-- --- -----
R EQl!fR. EMEN TS FOR_ 

5 UPPL Y C4 RRIER. V(J L Tl!6c 5T/I R T S! II O C.  1 29 VDC 2 58 voc 
+ St V ,  7MA + 1 2 � V. 8MA 

-t 258 VBMA 

Ill ' (!-fZ /"1  RE L A YING 
CA RRieR.. S To P  S T�A P 
+28 V IN -f 40 v //1/ f 4tJ V O U T  

KR REL A YING TR A N SMITTER / 
R'EC.V EX TE RNA L CO NNECTION S 

TER. MI N4 L  - CO !JAIFCT!t:l!.i 
II GRCJUA/D 

/ (! .  CtJA Y.IAL CABLE 
1.3_ SUPER VISOR Y PREfERENCE. CtJNT4CT I 4. (IU?RI£R 5 TO P  8 RETUR/.J 15 CA RRIER S 7ART (PtJStTi ve) 10 A LARM {'UTOFF �Ole. COMMUNICATI�NS 
/ 7  8 MIA/US /8 C4RRicte STOP (Hl /H�M) 1 9  B PLUS 2 0  R£ L A Y  (O I L  

_ __ _  __ [ 

NO TES 
6 COiv'MCCT /(;K I (DW6 1?f B _M,S 

5 I( 15�:5d !I) :o1l !i S .. '0 liVIO 
f FOR Sl f/ 12 9 V D C  S U PPL Y. 

t t  FOR. 2S8 I/ D C  5 UPPJ.. Y USE 
3 3 tJ C I 91HOI R ESIS TO R U AI I  T P?E f: D WG 2 2 3 8 4 9 7  

0 f'O R S{IPER VISO� Y to N T�OL PREFER eNCe COAl r,.qc rS .  

Fig. 3 - Relaying Control Circuits - HZ/HZM (Dwg. 1-329C704) 
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.8�/ c o 
-- - H -

CA R RIER. T,E S T 
P B 

1- ----- --ill - --
8 5  85 co ca  

T 

Z 3  r" �) I 

f'i.·- DA R RE L A  Y/A.i '-7 

REQ UI REf\·1EAI TS rO� K- DA R !?£ L A YING 

___________________ _:_:L,:L.:._. 4.:_1:_:-9:4:,:1�. 1:_:K:_ 

A L ARiv1 ----­CUTOFF 

CA .RRt£/Z. 
A L A � M  

S UPPL Y VO L TA G '-"  51 v o c CA RRIER S TA .e  T 
-+ 3 7 V, 7 M4 CARRIER S TO P  { VO L T S 1:!-2 /c:: 3 . 7SI<. I 2 9  V O C  2 S 8  V .D C  -+ I  D O  V 8 MA 

-1 I 0 0  V 0 M4 

K R  R E L A Y IN G  TRA N SM I T TE!I!! I 
R£CV. EXTER NA L CO N '- ' !o. C T/CJ N .S 

TE Rf\/f i N A L- CO NN E C TI O  1-/ 
/ I  G R O UN D  I 2.. CO A XIA L CA B L E 

G VO L TS 0 V O L TS 

1 3  5 UPERI/t S ORY PRE FE REIJCE CO NTA C T  
I 4 C A R RIER STO P  B - RETURN 1 5  CA R R / CR. STA R T (POSir/VE) 
t 6 1l L ARM CU 70FF FOR CO M/V'IUNICATIOJIS 
1 1  13 tv1 / AJ U $  
1 8  C A R RIER. STtJ P  (;a/H:ZM) 
/ 9 .  8 P L U S  
2 0  RE L A Y  (O I L 

1 9 1< 

NOTES 
.;( ftJR "R ' '  USE�'F-E- V'TR€CJUS E,"I.4MELEO 

lNWB81{�1 ABtlUSTABLE 4K OR 2�K 25 W R:£5 15 TOR: , COM�·'€CT � A  INIJST FlJf( �1A LlJ€5 SliO \'v"l --tr-c· •' I< A PEL ,C, Y' 
WI TY?£ /#3051 IN C/17?7::U:K. Al/X. �ELAY 
t FOR 5 1 4 1 2 9  V D C  S U PP L Y  

f t FOR 258 V D C  SUPPLY US£ 
3 3 0 CI91 1-/lJ I  RESISTO R.  UNI T I?/3 F D WG 2 23 8 4- 9 7  

F i g. 4-Relayi ng Control C i rcuits - K- Dar (Dwg. 3-329(704) 
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I .L. 41-94 1 . 1 K  
TYPE KR C ARRI E R SET ______________________________ �------------------------

F I G 2 
GC x j G c y· R£L A YtN � 

--- ----- �- --

RE Q U IR£ 1//E N TS �:c: R. G C -< /G C Y  RE L ,C Y IN <j  

R F  c7 ;:c u �v o  , S vV I TC H  
( () J:. X .1 _ 

ro 
1.. / A.J £  
T IJ AJ£12-

5 () I"PL Y -ltLI.tGE C A R RIER S T14 R T  C4 R!f iER. S TO P  R. 
Sl VDC + 3 7 V ,  1 M A  0 VOLTS 2 K  
/29 VDC 

2 58 V D C.  
+ /CC V f- MA 
-t / C O  V. -:'; I.,< A 

0 VOLTI; 
0 VOLT.S 

K R R EL � Y I IJ G  TR A N5 M; T �c.-R I 
!<ECV, EXTE Rt-.:rl L CC/.JI-d.C T/ 0 /J S 

TER II// 1/JA L - CCJJIJEC TIC IJ  
I I .  i Z . I 3 .. 

/ 4-, 1 5 , 
1 6 .  
t 7 . 1 8  
; 9  2 0  

G �O U,..I D  CC,4 Xt /. L  L��.AL E. .S U PC::R� ; S CR'' P!f:?F FFRENCi': CCJNTA G  T 
(A '?RI£.( S.Tu P 6 - f<. E  TUI<::J.../ CA R R IER. ST,1� T (o,• s ; T, v �) 

A t.. L. RM Ct.JrO FF FOR COPT MUI./IC,C TICJ �'S B M ! IJ US ( ;:, RRIER STOP {fll/kZM) 
8 P L U S  R £  L A Y"  COIL 

..3. 75K 
I 9- l< 

N O TE S 
� FCR 'R ' USE 01-1/Yl! TE VITRt:OUS ENJJMEL£0 D! VI D C -4'/V1 !-1 D J U 5 T� B L E.  4K 'JR 20k ?S N 

RESISitJR., COIJNECT f A CdU ST FuR !,C L UES SHO I• /IJ 
6 - I  P E  I v .:' r_, ::- I  

I FC. R. 51 ¢ 1 29  V D C  S U PP L Y  
t -t  F()R_ Z58 V D C.  s u r,-:. '- y- U S E  

3 3 0 C I9 1 HOI  R E S I STOR. U/..J t T  
R. E !=  D WG 2 2 3 8 4 9 7  

0 !=O R_ 5 U P £R V15 0 R Y  CO N TRO L PR_ E F E R. ENCE CO N TA C T S  

0 Fig. 5. Relaying Contro l Circuits -GCX/GCY (Dwg. 2-329C704) 
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TYPE KR CARRI ER SET ________________________________________________ �--'�- L�·�41�-��1�.1 K  

� � �--8 

ADJUST FOR 
9 M A  AT J l  

Kl 

N O T E S : 

II 

I. REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT R E LAYI N G .  

2. POLAR I T 'f  SHOWN CLOSES CONTA CT BETW EEN 

T E RMINALS 4 6 6 .  

5 WI D E x 2- DEEP-TWO SLO T S  ....- 16 8 

J 

J 2  
I 2 3 4 

- - -5 6 7 B 

I I I I 

AS VIEWED FROM REAR OF PANEL 

� 1 -i "¢ 

' J 
2 2.�1 l- 4 -leo 

�� 
t 

629A552 

I{)IC\1 - J()  
J() u _j 

���·------------------------- •e
,
1:_M_r_G_. c_E_N_� 

_____________________ ·��� 
Fig. 7. Supervisory Control A uxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 991). 

292B99: 
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TYPE KR CARRIER SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 V OLT SER V I C E  AND 
S U PER V I SOR Y CONTROL A PPL I CAT I ON 

( CHANGES FRO� J UMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  P I G . 2 )  

250-VOLT O PERAl i ON 

FOR A 2 50 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOWN ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZ� OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM T P-6 TO T P-7. ( NOT R EMOVED FOR K-DAR RElAYi aG) . 

R E S I STOR UN I T  SCHEMAT I C :  

0. 1 5  a... STA N D BY 

OUT Q 
r 0.  2. a.,, TRA N S M I TT I NG 

I 
I N  2t ' � I . I A M P. 

COM . 2. 5  
R 8  R 7  R <O  
POWER CONSU�PT I ONS- 303 WATTS AT 258 v .  390 WATTS AT 2 80  v .  

NOTE : KR SU PPLY VOLTAGE W I LL BE A PPROX I MATE LY � � �  VOLTS 
UNDER STANDBY COND I T I ON WHE N BATTER Y  VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ / HZ� OPERAT I ON 
J UM PE R  T P-7 AND T P-8 I S  REMOVED . 

�8 VOLT O PERATI ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL J UMPERS ARE 
CON NECTED AS FOLLOWS : 

BETWEEN T P8 AND T P9 
BETWEEN TP5 AND J 1 2  
BETWEEN T P l  A N D  TP2 
BETWE EN TP3 A ND T �  

I N  THE F T  CASE , J UMPE R S  ARE CON NECTED ACROSS 
R60 AND R 6ij ,  AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CR8 I S  REMOVED . 

I N  ADD I T I ON ,  FOR ij8-VOLT S U PERV I SORY C ONTROL,  
R59 I S  CONNECTED I NTO THE C I RCU I T .  

Fig. 8. Connections, 48-"250 Vo lts and Supervisory Contr ol (Dwg. 407C97 1) 
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TYPE KR CARRIER SET ______________________________________________________ I_.L_._4 _1 - 9_4_1_.1_K 

T R ANSM I TTE R OUTPUT F I LT E R  F L-3 CO N N E CT I O N S  

CO I L  PA R A L L E L 

L I N E  F R E Q U E NCY R A N G E  CO I L  CO N N E CT I O N S  CAPAC ITOR CON N E CTIONS !:::. 

1 27.7 K H Z -30.0 K H Z  L - 1  ( 1 -5) ( 3-6) 6-8-9-1 0- 1 1  

2 29.8 K H Z-33. 1 K H Z  L - 1  ( 1 -5) ( 3 -6) 6 -8- 1 0- 1 1 

3 3 1 .8 K H Z -36.0 K H Z  L - 1  ( 1 -5) (3-6) 6-8-9- 1 1 

.. 35.-4 K H Z-39.0 K H Z  L - 1  ( 1 -5) (3-6) 6-8- 1 1 

5 38.0 K H Z--4 1 .0 K H Z  L - 1  ( 1 -2) (3-6) 6-8-9- 1 0- 1 1 

6 -40.3 K H Z --45.0 K H Z  L - 1  ( 1 -2 )  ( 3 -6) 6 -8- 1 0- 1 1 

7 -43.0 K H Z --49.0 K H Z  L-1 ( 1 -2) (3-6) 6-8-9- 1 1  

8 -47.7 K H Z -56.0 K H Z  L - 1  ( 1 -2) ( 3-6) 6-8-1 1 

9 -49.5 K H Z -58.5 K H Z  L - 1  ( 1 -2) ( 3-6) 6-8-9 - 1 0  

1 0  57.0 KH Z-72 . .3 K H Z  L - 1  ( 1 -2) (3-6) 6-8- 1 0  

1 1  67.0 K H Z -76.0 K H Z  L - 2  ( 1 --4) (6-7) 6-8-9- 1 1  

1 2  75.0 K H Z -88.0 K H Z  L-2 ( 1 --4) (6-7)  6-8- 1 1  

1 3  77.5 K H Z -93.0 K H Z  L-2 ( 1 --4) ( 6 -7) 6-8-9 - 1 0  

1 -4  89.3 K H Z - 1 1 -4. 5  K H Z  L - 2  ( 1 --4) (6-7)  6-8- 1 0  

1 5  1 02.7 K H Z - 1 -47.0 K H Z  L-2 ( 1 --4) (6-7)  6-8-9 

1 6  1 36.6 K H Z-21 0.0 K H Z  L - Z ( 1 --4) (6-7) 6-8 

!:::. = CO N N E CT I O N  F ROM 6 TO 8 IS MADE B E N E ATH T E R M I N A L  P LATE ON A L L  SETS AT T H E  F ACTO R Y .  

Fig. 9 .  Connection s - Output Filter (Dwg. 149A420) 
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TYPE KR CARRI E R  SET _____________________ _ 

1 0  

9 

8 

7 

z 6 
0 -t-oo( 5 � u.. )-)- 4 <t 
CD 0 

3 

2 

1 

0 

3 4  

' \ I v 
[\ I 
\ \ I I 

' 
\ � I � J 

\� � 'S  I I � 

\ � iL I I 
\ I 

\ I 
\ I 

' If 
� J \J l.J v 

-25 -20 -1 5 -1 0 -5 f 5 1 0  1 5  2 0  2 5  c 
FREQUENCY (KHZ) 

Fig. 10. Tran smitter Output Filter Selectivity (Dwg. 377996) 
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0 � '!J 
"" N '0 n -..J 0 � 

w Ut 

-I� 

- IN 
..,. 

0 

5 

� 
L 
f-\ 

@ 
0 1 0  

;;;MAX. Tx 0 '<LJ OUTPUT 

4 I 

2 

0 

I 

lC1] 

- -�� 
D I A G R A M  WI R I N G 

OF PA N E L REAR VIEW 

�PAN E L  t R EF. l  

. 2 1 9 DI A .  ( 4 HOLE S ) 

(ly T 
I 

R2 r I (8 

CON N ECT TO TRANSMITTER 
CAR R I E R  START TERM I N A L  

, l �· _..,_ 
R l  ' I 

200 1< I · J f (') 
'! A P P LY B+ 

S C H E M AT I C  

(8 = 8000 OH M S  FOR 2 5 0  VOLT 
TC C A R R I E R  O NLY 

� = 2000 OHMS FOR 48 OR 125 VOLT TC OR 
KR CARR IER 

-=]I-
"'lv 

3 1 N .  M IN . CUTOUT 

3 � 4 4 

....j -< ., m 
� ;:a 
n >­;:a ;:a 
m ;:a 
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TYPE KR CARRIER SET ____________________________________________________ ___ 

l 

50 

45 

4.0 

35 

� 1::) i::: 30 
� � � ..... 25 � 
� � U) ).. 2 0  � 
� " II) 
� 15 

/0 

5 

0 \ I) 
-2 - I  Fo + I  +2 

FREQUENC Y (KH.:) 
Fig. 12. Receiver Selectivity ( Curve #377993) 
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w ...... 

0 
� 'P 
;:;:: 
;:o 
ID n !!. 
< ID .. 
� 
� r-
3' .. .. 
'() c: .. < ID 
l � co � 

If" FILTER TE$T CIRCUIT .. 8 0°�1=-R�) 
20 

l S  
(t) a 1 0  

5 

0 1 9  10 21 F (ICHZJ 

Each s e c t �on FL-2 requi rement 
with typical s el ect i v i ty curv e .  
Insert i on l o 3 s  26 DB max. 
Including �tching resistor .  

I NPUT FILTER TEST CIRCUIT 

- - - - - ,  
� I :t: I 1 

I 
I 
I I L - - - - -

�-K:E��H�:E 
FOR BOTH FILTE RS, LEADS SHORT 
DB • ·2 0 LOG � V2 

35 i W I I I W * 
DB 

15 r/71 I I I I I �'74 

to �44 I I !;����"/A I I VA 

5 '0"1 '{I r,'>?Z,�I II I:,L.J 

-2 - I  Fo + I  
T YPICAL SELECTIVITY 3o-2 1 0kHZ 

INSE RTION LOSS 12-18 DB, 
R I S itro WITH FR E QUENC Y.  

-t -< '"tJ m 
� ;:a 
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�f-------__.' ''------�rn 1---------- 8 F_:_r _______ --1 

Coaxial Lead . . . 756D346 G0 2 

L_ ________ w_"�"��-� � I 
B LA CK' I --------8 n_. -----------•-1 

Output Lead . . . 756D346 G03 

Main Harness . . . 756D346 G04 

Fig. 15. Test Harness - ( Comp lete Set) 
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I N ST A L L A TI O N  • OPE R A T I O N  • M A I N TE N A N C E  

INSTRUCTIONS 
TYPE KR CARRIER RELAYING 

TRANSMITTER-RECEIVER 

Fl exitest Case Mounted -with provision for rear -mounter Voice Adapter 

Accessories. 
Styl e 

KR Sl eet Detector . . . . . . . . . . . . . . . . . . . . . . . . .  470D 167 G01  

250 Volt  Resi stor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 191  H01  

Test Harness (Complete Set) . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  

Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G03 

Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . 756D 346 G04 

T A B L E  O F  C O N T E N T S  Adjustments 

Transmitter . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  Page 2 Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 8 
25Q-Volt Resi stor Unit .... ...... . . . . . . Page 8 

Specifi cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
Frequency Change .. . . . . . . . .... . . . . . . . .  Page 8 

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

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . .. . . . . . . . . . . . . . ...... .... . . . .  Page 13 

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 14 
Ele ctrical . . . . . . . . . . . . . . . . . .. . .  . 

Transmitter . . . . . . .. . . . . .. ..... . . . . . . . . . . . . . . . .  Page 4 L I S T O F  T A B L E S  
Receiver . . . . . . ............ ..... . . . . . . . . . . . . . . . .  Page 4 

Transmitter Control Circuits . . .. . . . . . . . . . .  Page 5 Table 

Sl eet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , Page 5 
1 D-C Pin Jack Measurements with 

Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Rel aying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

Reference to B- .. . . . . . . . . . . . . . . . . . . . .. Page 10 

2 Transistor DC Measurements �'ith 

Reference to B- .... . . . . . . . . . . . . . . . . . . . .  Page 1 1  

Installation 
3 D-C Bl eeder Measurements with 

Referenc e to B- .. . . . . . . . . . . . . . . . . . . . . .. Page 1 2  

General . . . . . . . . . .. . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .. , . .  Page 6 4 Typical RF Signal Measurements 

Connections for Recei ver . . . . . . . . . . . . . . .. . . . . .. . . . . . .  Page 1 2  

External . . . . .. . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 

Internal .... . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  
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TYP EKR CAR RI E R SET ______________________________________________________ __ 

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

Figure 

1 Outline  - Fl exitest Case 

2 Internal Schematic . . . . . . . . . . . . . . . . . . . . . . .  . 

3 Relayin g Co ntrol Circuits 

References 

540D753 

540D780 

(HZ/HZM) · · · · · · · · · · · · · · · · · · · · · · · · · · · · 1- 329C 704 
4 Relaying Control Circuits 

(K-Dar) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · . 3- 329C 704 

5 Relaying Co ntrol Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2-329C 704 

6 Component Lo cation . . . . . . . . . . . . . . . . . . . . . . . 540D 781 

7 Supervisory Control Receiver 

Co nnectio n . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 23B498 

8 Co nnectio ns, 4&- 25 0  vol ts 

and Supervisory Co ntrol . . . . . . . . . . . .  407C 97 1 

9 Transmitter Output Filter 

Co n nectio ns . . . . . . . • . .  . . . . . . . . . . . . .  . . .  149A420 

10 Transmitter Output Fil ter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377 996 
1 1  Sl eet Det ector - Outl ine and 

Schemati c . . . . . . . .  .. . . . . . . .  .. . . . . .  . . . . .  329C 703 

1 2  Transmitter Output and Receiver 

Sensitivity Var iations with 

D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377999 

1 3  Transmitter Output a n d  Receiver 
Sensitivity Variation s  with Frequency. C 378000 

14 Receiver Sel ectivity . . .  . . . . . . . .  . . .  . .  .. . . . . C 377993 

15 Receiver Filter Limits . . . . . . . . . . . . . . . . . .  . 

1 6  Minimum, Channel Spaci ng . . . . . . . . . . . . .  . 

17 Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C 377995 

C 3 77 998 
756D 346 

CAUTION The voltages encountered in this equip­

ment ar e dangerous to l ife . To be safe, di sconnect 
the power source and clos e th e grounding swi tch 

when servi cing the equipme nt. 

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

The Type KR Relaying Tran smitter-Recei ver i s  

designed for Distance Rel aying, Telemetering, 

Supervisory Control and Sl eet Detectio n .  Facilities 

are provided for a plug-in t ype voi ce adapter. The 

basic design is for op eration from 1 25-volt station 

batteri es. However, the apparatu s may al so be oper ­

ated from 48-volt  o r  2 5Q-vol t station batteries by 

means of var ious in ternal co n nectio ns.  Th ese various 

connectio ns as wel l as most of th e adjustm e nts are 

made at the factory , al though they can be changed i n  

the field. 

Although designed primarily for operation with 

Westinghouse protective relay s, this appar atus m ay 

al so be coordinated with other types of directional­

distance relays and wi th most other contact keyed 

devices . 

S P E C I F I C AT I O N S  

2 

Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3Q-kc to 2 0Q-kc 

Chan nel Attenuation Rating  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  4Q-db 

Transmitter Power output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt at standar d condi-

tio n s  (see Fi gs. 1 2  and 1 3 ). 

0 . 5  watt with a 48-volt d-e 

supply.  

Transmitter Harmonic output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 46-db below funda­

me ntal . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one  6Q-ohm coax. 
cabl e. (Suitabl e for 5 Q- 70 ohm 

cabl e . ) 

Transmitter Outp ut Filter Sel ectivity • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . .  See Fig. 10 

Transmitter and Receiver Oscillator and Frequ e ncy Stability . . . . . . . . . . . .  , . . . . . . . . .  From- 20 o c  to + 50 o c  with si­

multaneous voltage var iations 
from 100 to 1 40 VDC, th e fre­

quency remains with 0 . 0 1%. 
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T YPE KR CARRI ER SET ___________________________ ....:.I ·;...=L:..:... • ...:.4.:..1·9:..:...4;.;;1 ·;.;.1 

Permissible Battery Voltage Ripple . . . .. . .. ..... . . . . . . . . . . . . .... . . . . . .... . . . . . .. . . . . . . . ... . 7-Yz% 

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

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

Receiver Sensitivity . . . .. .. . . . .... . . ... . . . .. . .. . . . . . . . . . .. . . . . .. . . . . . . . . . . . ... .. . . . . . .. .. .... . . .  0 .04  volts at standard 
conditions (see Figs. 10 and 
18).  

Receiver Selectivity . . . ....... . . .. . . ... .. . . ... . . .. . . ... . . . ... ...... . . ... . . . . . . . . . . . . . . . . . . . . . . . .  See Fig.  14 

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

Minimum Channel Spacing . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . See Fig. 16 

Power Input .. . . . . . . . . . .. . . . .... .. . . . . .. . . . .. .. ... .. . . . . ......... . . . . .. . .. . . . ...... . . . . .. . . . . . . . . . .  1 15-ma at 48 VDC, 20(}ma 
at 125 VDC, 1 . 2 8  amperes 
at 250 VDC. 

Carrier On-Off Keying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . Requires one pair of  con­
tacts capable of keying 8-ma 
DC at an open c ircuit voltage 
of  125 VDC. 

Weight ( With Flexitest Case) .. ................. . . . . . . ... . . . . . . ............ .. .. . . . . . . ... . . . ... Appr o ximately 1 6-lbs. 

C AUTION 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. 

NOTE Standard conditions are taken as 1 29-volts , 
1 2(}kc and 2 5° C. 

D E S C R I P T I O N  

G e n e r a l  

This completely transistorized carrier-apparatus 
is a result of extensive field and laboratory tests. 
From these tests, 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 th e 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 elements, while transis­
tors depend upon th e 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. Th e 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 th e collector, and in­
serted between them is the base. These correspond 
roughly to th e cathode, plate, and grid of a vacuum 
tube. 

Th e transistors in this equipment are of the 
junction type, and both NPN and PNP configurations 
are used. In th e 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 ch arged 
"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. 

M e c h a n i c al 

This apparatus is supplied in a Flexitest case 
and may be either flush or projection mounted in 
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TYPE K R CARRI ER SET ____________________________________________________ ___ 

order to match other s witchboar d equipment. The out­
line dimensions and al so the dril ling plan for fl ush 
and projection mounting are shown by Fig. 1. The 

majority of the par ts ar e mounted on a pr inted circuit 
board. This board may be readily removed as foll ows : 

1 .  Remove the two output plugs from the red and 
black jacks. 

2. Disconnect the receiver input coaxial cable 
connector. 

3. Loosen the two s crews at the top of the board. 

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

5. Pull board down to disengage the terminal s 
and 1 i ft out. 

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

Fig.  6.  shows the l ocation of major components 

such as p otentiometers, j ack,  test points, crystal s, 
transistors , etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The num­
bered terminal s  shown as squares apply to the ex­
ternal terminals. 

Pr ovi sions are- made for plugging the Voice 

Adapter Unit in the r ear of the relaying equipment. 
octal socket mar k e d  X- 4 on t h e  r ear of the set 
accommodates the adapter pl ug. A buckle type strap 
on each side of t h e  adapter holds the unit in place 
after it  has been p lugged in. The normal projection 
for a rear mounted Voice Adapter is 3-inch e s  be­
yond that of the relaying equipment. When the K R  

Relaying Unit is  supplied with the adapter, a patch 
cord i s  available on s epar ate order. This patch cord 
plugs into the telephone jacks on the adapter and pro­
vides an extension to a convenientl y located terminal 
board. 

The panel cutout information necessar y for mount­

ing the Sl eet Detector is shown by Fig. 1 1. This 
unit c onsists of a potentiometer and pushbutton 
s witch mounted on a small panel , itself  suitabl e for 

s witchboard mounting. 

For 250-volt operation, s eparate auxiliar y resis­

tors are required, as shown in Fig. 8 .  

E l ec t r i c a l  

Transmitter 

The transmitter is m ade of four main stage s in -

4 

eluding an oscill ator, driver, power amplifier, and an 

output filter. In th e oscillator, the cry stal is op erate d 
as a resonant circuit b etween the collector of one 

transistor and the base of the other. The feedback is 
supplied through a capacitor from the collector of the 
s econd tran sistor to the bas e of the first transi stor. 
The frequency is independent of voltage or tempera­

ture changes of th e transistors. Thus the frequency 
stability is the stability of the crystal . 

The input to the driver stage Q- 10 is controll ed 

by potentiometer, R-42 which al so control s the trans­
mitter power output. In H ZM relaying CARRIER STOP 

provides about + 40 volts  for blocking. Thi s is ap­
plied to Q- 10 through T-6. Diode CR- 5  prevents dam­
age to the transistor when this positive vol tage is ap­
plied to the coll ector. For CARRIER START (when 
in the blocked position) a small positive voltage i s  
applied t o  the collector of Q- 10 b y  means of bleeder 

resistors R-67 and R-68.  

The p ower amplifier consists of two transistors 
Q- 12 and Q- 15, which are operated as class B ampli­
fiers in push-pull . Resistors R-52 and R- 55 are for 
stabil ization. 

Th e output transformer, T-7, matches coaxial 
cabl es of 50 to 70 ohms.  

Resistor R-66 tends to k eep the source impedence 

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 f ilter is tunabl e,  
and is provided to attenuate harmonics  and other 
spurious outputs. It shoul d be noted that the filter 
contains no shunt elements, resulting in a reverse 
impedance free of "across the lin e "  resonances. 

Receiver 

The receiver is a superheterodyne in ord er to 
obtain constant sel ectivity regar dl ess of the channel 

frequency. (See Fig. 14 . )  The major stages include 
an input filter, at tenuator, oscillator, mixer,  IF 

filters, IF amplifiers, detector and a D-C power out­

p ut stage. 

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 
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TYPE KR CARRI ER SET ______________________________________________________ I._L_4_1_-9_4 __ 1. 1 

connecting or disconnecting resistors R-7 3  and R-74 
in the I F 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 i s  accomplished by feeding the incoming 
signal to the emitter and the receiver o scillator 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 us es an IF frequency of 20-kc. The 

overall selectivity is determi ned primarily by the IF 

filter FL- 2. Typical characteri stics of this fi lter are 

shown in Fig. 15. 

Th e IF ampl ifier consists of transi stors Q-4, Q-5 

and Q- 6. 

The detector i s  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. 

Th e final output stage Q- 7  will supply approxi­

mately 1 8  milli amperes to a s tandard 1700 ohm dis­
tance relay RRH coil and its a ssociated 5 00 ohm 
alarm coi l .  It may al so be used to dri v e  oth er r el ay 

coil s such as is shown by Fi g. 7, Supervi sory Con­

trol 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 
po sitive 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 . 

Sl eet Detector 

The Sleet Detector i s  shown by Fig. 1 1. Effe c­

tiv ely R- 1 is a remote transmi tter output control . This 

control is obtained through var ying th e dri v er stage 

(Q- 10) emitter bi as, and is effective  ov er a 40- db 

range of tr ansmitter output. The Sleet Detector is 
switched into service by S- 1. BY adjusting R- 1 for a 

giv en receiver rel ay current at the far end of the 

channel , a relativ e measure of th e channel attenua ­

tion may be obtained. Thi s  is discu s sed 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 i s  
obtained since full voltage is supplied to terminal 1 5 .  

Rel aying Control Circuits 

Fi gs. 3, 4 and 5 show simpl ifi ed diagrams of the 

relaying control circui ts. 

1. K-DAR and GCY Relaying (Figs. 4 and 5) 

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 

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 
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and communication, should these functions be in use 
at the sam e  time. Should carrier be recei;yed from the 
remote station, the hold coil and alarm coil will 
energize through transi st or Q-7 in the receiver. 

When carrier start operation occurs, the CARRIER 

START contact opens applying a positive voltage 
(see Figs. 4 and 5) to t erminal 15 of the carrier set. 
This puts a potential on the driver stage in th e trans­

mitter and arso applies proper bias for the power am­
plifier. 

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 c arrier set is p ermanently connected to 

terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fig. 3) 

The control of the carrier set is effected by the 

CAR RIER START and the CARRIER STOP contacts.  

These contacts are shown in their normal standby 
condition. 

The H Z-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 out of the line section 
being protected. Conversely, when fault power is  
flowing into this l ine  section, the control is such as 
to block the transmitter and k eep 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 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 stage in the transmitter 

and also applies proper bias for the power amplifier.  

When a car ri er stop operation occurs, the CAR­

RIER STOP contact opens . This applies a positive 

voltage (see Fig. 3) to terminal 18 which bl ocks th e 
driver stage and the power amplifier stage 

6 

It is possible under certain conditions that the 
signals from two transmitters, attempting to biock a 

third receiver, would be of such amplitude, phase and 

frequency as to cause the RRH coil current to 
"pulsat e " .  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  

G e n e r a l  

Upon receipt of  a unit , whether shipped separately 
or in an assembly, an imm ediate 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 

Sl eet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fig. 1 1  

Conne c t i on s 

External 

The external connections will vary slightly de­
p ending on the application, but in general will be 

along the lines described as follows: ( Refer to the 
Schematic Diagram, Fig. 2. ) 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial Cable 

1 3  and 19 . . . . . . .  Supervis ory Preference 
Contacts 

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

carrier start contacts 

16 . . . . . • . . . . . . . .  BattE:)ry positive for alarm 
cutoff (used wit h com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier stop for H ZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C A UT 10 N If the transmitter output load is removed 

while the transmitter is energized, the transistors in 
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the power amplifier will be p ermanently damag ed. 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 

coaxial cabl e to ground before changing taps on th e 

Line Tuner or matching transform er. 

OPERATION 

48-Volt K-DAR, HZM, and GCY Relaying, 
Tel emetering, and Supervi sory 

125-Volt K-DAR and GCY Relaying 

1 2 5-Vol t HZM Relaying, 'l'elemetering, 

and Supervisory 

25D-Volt K-DAR and GCY Rel aying 

25().. Volt HZM Relaying, Telemetering, 

and Sup ervisory 

Various combinations of the inductors and ca­

pacitors of the tran smitter output filter are required 

depending on t h e  channel frequency. These are tab­

ulated in Fig. 9. 

Ad j u stmen t s  

This appar atu s i s  general l y  tuned t o  and tested 

at the specified channel frequ ency before shipment. 
Final adjustments must be made in the fiel d and are 

descri bed in the following p ar agraphs. Fig. 6 shows 

the l ocations of t h e variou s  control s .  

Tran smitter 

1. Disconnect the coaxial cabl e and replacd with 
a 50 , 60 , or 70 ohm non-inductive resi stor depending 

on the char acteristic imp edance of the cable used. 

2. Fig. 9 shows typical output filter connections 

for var ious frequency ranges. In some cases it may 
be necessar y to use either a higher or lower range to 

tune the filter to r esonance. 

3. Insert fu ses F - 1 and F- 2 to apply power to 

the apparatus. 

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

Internal 

Neces sary internal connections are generally 

made at the factory , to customer order, before app ara­
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 
battery positive to terminal 15 .  

6. Beginning with the  output control R-42 at the 
m aximum 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. (See Fi gs. 1 2 and 
1 3.)  (Appro ximately _ 5 . 5-volts when operating from 
5 1-volt station bat tery . )  

8 .  Open the test switch and reconnect the 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
tio!l. About 10-db additi onal gain or 80 millivolt 

sensitivity can be obtained by clipping out resistor 
R-74,  which is connected to the base 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-73 ,  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 l evel is known 
or can be measured, the receiver can be adjusted for 
this l evel . Disconnect the coaxial cabl e and connect 
a 6Q-ohm non-indu ctive resistor and a VTVM across  
terminal s  1 1  and 1 2. Energize the transmitter and 
output control R- 42 for the same output as the max­
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 clock wise position , then clip out resistor 
R-74, which is connected to the base of Q- 4. If the 
gain is stil l insuffici ent , clip out resi stor R- 73, 
which is connected to the base of Q-5 .  After com­
pl eting the adjustment of R- 1 ,  restore the tran smitter 
to ful l  output. 

b. Sensitivity Adjustment for Remote Signal 

When the maximum on-frequency noise is un ­
known and cannot be conveniently measured, the re­
ceiver may be adjusted for the remote signal .  First 
determine the channel attenuation u sing a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxial cab! e and connect a 6Q-ohm 
non-inductive resistor and a VTVM across terminal s 
1 1  and 1 2. Add 15-db to the channel attenuation. 
This  compensates for average variations such as 
channel and voltage variations. For example, if the 
channel attenuation is 5-db, add thi s to the 15-db 
making a total of 2Q-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, a(} 

just the transmitter output control R-42 for 0.  8 volts 
and then adjust the r eceiver input control so as to 
obtain 1Q-ma output current. If it is impossibl e to ob­

tain 1Q-ma output cur rent with control R- 1 in the 
maximum clockwise position , clip out resi stor R- 74 , 

which is connected to the base of Q- 4. If the gain 

is still insuf ficient, clip out r esistor R- 73,  which is  
connected to  t he base of  Q- 5 .  After compl eting the 

8 

adjustment of R- 1 .  restore the transmitter to ful l 
output. 

It must be k ept 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 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 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 milliamperes. 

25Q-Volt Resistor Unit 

With the appar atus energized , adjust R- 4  in the 

250-volt resistor unit so as to obtain  1 25-volts at 
terminal s  1 7  (B-) and 19 (B+) on the rei aying set. 

Frequ ency Change 

If the frequency i s  changed in the field, i t  is  

necessar y to  change the input fil ter FL- 1 to  the de­
sired channel frequency. This fil ter is of the plug­
in type and may be r emoved by unsnapping the clamp 
and pull ing the f ilter out. The transmitter oscil lator 
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 plus 20 
kc. Fi gure 9 shows the connection s for the trans­
mitter output fi lter. It i s  necessary to unsol der the 
existing connections and make the new connections 

per the chart. After compl eting t he preceding, the 
tuning procedure as described under Adjustments for 

transmitter and receiver should then b e  fol l owed. 

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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quencies below 1 10 kc, these c;:tpacitors are 270 
mmf. each. For frequencies of 1 10 kc and above, the 
capacitors are 140 mmf. each. 

C AU T 10 N Turn power OFF before removing filters 
or transist ors , as high t"ransient currents may cause 
perm anent 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 differenc e in 
thes e  readings without the overall performanc e being 

affected. 

Typical voltage and current values are given as 
follows. Voltages should be m easured 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 H ZM relaying, and by 
opening the CARRIER 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.  Rem oval of Printed Circuit Board from 
Flexitest Case. 

To rem ove 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 screw s  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 
b ottom. Lift out filter and disconnect the coaxial 
cable. 

8. Receiver Filters 

Fi g. 15 shows typical recei ver sel ectivity cur ves 

both RF and IF. If the filters ar e che ck ed in a test 

setup, it is necessar y to use an accurate si gnal gen­

erator or preferably a si gnal gen erator and a fre -

quency counter. 

9. Minimum Test Equipment for Installati on 

a. Milliammeter 0-25 rn a  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 har ness (See Fi g. 1 7) 
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TAB L E  1 

D-C PIN JACK MEASUREMENT S WIT H REF ERENCE T O  B-

CON DIT ION A 
Tx- B iocked t t  

Descr ipt ion Jack Rx-No Si gnal 

129 VDC 5 1 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 

DC Rx Osc J-5 7 V 7 V 

DC Q-5 Base J-6 20 v 20 v 

B- J-7 

DC-P 1-E J-8 l lO V 3 2  v 

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

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

DC Tx Osc J- 1 1  7 V 7 V  

B+ J- 1 2  1 29 v 5 1  v 

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 14 

RF rna out J- 15 

DC rna RRH 
and 

AL ARM 

t With 2000 ohm resistor and Sigma relay .  

t t  Tx = transmitter, Rx = receiver 

1 0  

COND I TION B 
T x- B iocked 

Rx-With Si gnal 

129 VDC 5 1  VDC 

0 . 3  v 0 . 3  v 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

l lO V 32 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 

CON DI T ION C 
T x-Unblock ed 
Rx-No Si gna l  

1 29  VDC 5 1  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 rna 
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TABL E 2 

T YPI CAL T RANSIST O R  DC M EASU R EM ENT S WIT H R E F ER ENCE T O  8-

Con dit ion A Condit ion B Con dit ion C 
Tx- Biock ed Tx-B iocked Tx-Un blocked 

Rx-No Si gnal  Rx-With S igna l  Rx-No Si gnal 
Tran si stor (Vo l t s) (Vo l ts) (Vo l 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 14 129 

5 1  VDC 3 2  3 2  5 1  32 32 51  

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

5 1  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- lOtt  18 18 0 . 4  

Q- 12t t  0 . 27 0 . 20 50 

Q- 15t t  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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TABL E 3 

D-C BL E EDER MEASU R EMENTS WI TH R E FERENCE TO B-

1 29 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 3 2V 
Junction R-6 1 and R�2'1 (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-Unbl ocked, 
Rx-No Signal. 

TABLE 4 
TYPICAL R F  SI GNAL MEASU REMENTS FO R RECEIVER 

(Made with 0. 1 Volt at  T erm inal 5 of FL 1) 

25 MY 80 MY 250 MY 
Check Point Sens i t ivi ty Sens i t i vity Sen si ti v i ty 

(Vol ts) (Volts) (Vol ts) 

With Recei ver Crystal Out 

FL 1-5 to Gnd. 0.  1 0. 1 0 . 1 

T 1- 1  to Gnd. 0 . 1 0 . 1 0 . 1 

Q1-E to Gnd. 0 .05  0 .05  0 . 0 5  

Q 1-C t o  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 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  

1 2  

Ct 

3 2V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 

#·' 

� 
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TAB L E  5 

TYPICAL R F  SI GNAL M EASU R EM ENTS FOR TRANSMI TTER 

CHECK P OI N T  

TS- 1 t o  Gnd. 

T5-3 to Gnd. 

J 13 to Gnd. 

Q10-C to Gnd. 

T6- 2  to Gnd. 

Q 1 2-B to Gnd. 

Q 1 5-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 Sel ectivity (Fig. 14) 

This shows a typical curve of th e overal l sel ec­

tivity of t h e  r eceiver under steady state condi ­

tions. 

2. Transmitter Output Sel ectivity (Fig. 10)  

Typical curves ar e shown so that approximate 

bandwiths for k eying purposes can be determi ned for 
any carri er frequency between 30..kc and 200..kc. 

3 .  Minimum Channel Spacing (Fig. 16)  

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. Thes e  can be obtained 
from calculations or by measurements. 

For example ,  if the interfering transmitter volt­

age is measured ( at the receiver) 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 
1 5  pps,  the minimum spacing would be  2. 5-kc. 

4.  Tran smitter Output and Receiver Sensitivity 

Vari at ions with Voltage (Fig. 1 2) 

The se curves show the variation of transmitter 
output and receiver sensitivity with changes in supply 

voltage,  at 120-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-watt resistor is to be connected in series with the 
control relay coil. In order to maintain proper mark 
space ratio , the relay bias current is adjusted for 9 
milliamperes as indicated. 

5. Transmitter Output and Receiver Sensitivity 

Variations with Frequency (Fig .  13) 

These curves show the var iation of transmitter 

output and r eceiver s ensitivity with variation in 

frequency, at  a supply voltage of 1 29 VDC, and 
25 ° C. They may be used in t h e  same manner as 

Fig. 1 2. 

7. Receiver Filter Limits (Fig .  1 5) 

The receiver RF filter and the I F  filter limits 

are shown on Fig. 15 .  Both fil ters 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 s epar ate sections. The sel ectivity 
shown is for each section, and the pin connections 
for each section ar e also shown in the test circuit 

sk etch. 

6. Supervisory Control Connections ( Fig. 7 )  

W h e n  s upervisory control is u s ed with relaying , 

the supervisory control relay coil is connected in 
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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  
F U NCTI O N  D E SCRI PTION 

SYMBOL 

CAPACITORS 

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

tc-2 Rcvr. Osc, Feedback 140/ 270 pp.f, ±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 P aper 

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, ± 1 0%, 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,  P aper 

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

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

C- 14 PA Bas e  Bypass Same as C-1 2  

tNote: 140 11pi for osc. freq. 1 10-kc and above. 

270 /1/lf for osc. freq. below 1 10-kc. 

MF R.  MANU FACTUR E R 'S 
CODE DES IGNAT 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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TY P E  KR CAR R I E R  S ET ___________________________ :..:..:I . L=-:·....;4:...:..1·...:.94..;.;1::...;.... 1  

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

CI RCU I T  FUNCTION DESCR I PT ION M F R .  MANUFACT U R E R'S  
SYMBOL COD E  D ESIGNAT ION 

CAPACITORS (Concluded) 

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

C- 19 Output Filter Tuning 500 Wf. Variable, Air 1 3 28C09 2 H0 1 

C-20 Output Filter 390 1111f. ±5%, 2500 VDC, Mica 1 3 30C56 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 330C561  H27 
Mica 

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

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

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 Same as CR- 1  

CR-7 Voltage Regulator Type 1N768, 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 HOB 
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TYP E KR C A R RI E R S ET ______________________________________________________ _ 

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

CI RCUI T 
FUNCTION D ESC R I P T ION 

M F R .  MANUFACTU RER'S  
SYMBOL CODE D ESI GNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fus es 1 54-B-690 3 H03 

GH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S#1474993 

F-2 B+ Same as F- 1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 
Freq. to be 30-kc to 60-kc 1 4680339 
specified by 60-kc to 1 10-kc 1 4680340 

customer 1 10-kc to 200-kc 1 4680341 

FL-2 Rcvr. IF Bandpass 20-kc Fixed Freq. 1 4680338 

CONNECTORS 

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

J- 2  R F  Input UG- 185-U 1 584C 29 2 H07 

J-3 Rcvr. Osc. Output Terminal Studs 1 330C59 2 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 as 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...:.4.:.:.:.1. 1 

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

CI RCU I T  
FUNCTION D ESCRI P TION 

MFR.  MANU FACTU 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- 15 Output Filter Banana Tip Red 1 328C093 H0 1 

J- 16 Output Filter GND Banana Tip Black 1 328C093 H02 

P-1 Printed Circuit Printed Circuit Male 1 54-B-7 126 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 4 14 1 330C587 H09 
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T YP EKR CARRI E R SET ______________________________________________________ __ 

CI RCU I T  
SYMBOL 

Q-3 

Q-4 

Q-5 

Q-6 

Q-7 

Q-8 

Q-9 

Q- 10 

Q- 1 2  

Q- 15 

R-1 

R-2 

R-3 

R-4 

R-5 

R-6 

R-8 

FUNCTION 

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  

D ESC R I P T ION 

TRANSISTORS ( Concluded) 

Same as Q-2 

Same as Q- 1 

Same as Q- 1 

Type 2N 3 3 2, or 
2N l 149 

Type 2N 1 156 

Same as Q-2 

Same as Q-2 

Same as Q- 1 

Type 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 

Same as R-8 

MFR.  
CODE 

1 

1 

1 

1 

1 

1 

1 

1 

1 

MAN U F ACTU R ER'S  
D ESIGNATION 

330C587 H04 

330C587 H0 1 

330C587 H 1 2  

584C 276 H23 

330C595 H 37 

584C 276 H 19 

330C666 H68 

330C664 H5 1 

330C668 H84 l Divider 

--

R

_

-

_

9 __ 1. _
_ 

Rcvr. Voltage 
Divider -----------------L------------------------L-----�------------------� 
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TYP E KR CAR Rl ER SET----------------------------.:.::'·L=-=·�4:..:1·....:.9.:.:..41::..:....1 

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

CI RCUIT FUNCTION DESC R I P T ION 
MFR.  MANU FACTUR ER'S  

SYMBOL CODt D ESIGNAT 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- 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 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 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 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 1 50 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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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  S T  

CI RCU IT  FUNCT ION DESCRIPT ION MF R .  MANU FACTU R ER ' S  
SYMBOL CODE D ESIGNAT ION 

RESISTORS ( Continued) 

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

R-3 2  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 3 30C668 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- 45 
Divider 

R-49 P A  Bias 27 K, ±5%, 2 W 1 330C668 H83 
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TYPE K R  CAR R I ER SET _________________________ _;L::..::L::..· ...:.4;_1·9::.....:4:.:.:1.:..:....1 

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

CIRCUIT 
FUNCT ION D ESC R I P T ION 

M FR.  MANU FACTU R ER'S  
SYMBOL COD E  D ESI GNAT ION 

RESISTORS ( Concluded) 

R-50 Xmtr. PA Same as R- 19 

R-52  Q- 12 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 Recvr. Bleeder 1 K, ±5%, 25 W 1 584C4 16 H62 

R-6 1 Recvr. Bleeder 600 Ohm s, ±5%, 25 W 1 584C416 H47 

R-62 Recvr. Bleeder 350 Ohm s, ±5%, 25 W 1 584C416 H 5 2  

R-64 Xmtr. Bleeder 1 200 Ohm s, ±5%, 25 W 1 584C416 H64 

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 1 3 30C668 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 Decoupling 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 Ohms,  ± 10%, 1/2 W 1 330C595 H l6 

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 l  S T  

CI RCU I T  MFR.  MAN UFACTURE R 'S 
SYMBOL F UNCTI ON DESC R I P TION COD E  DES IGNAT I ON 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  1 L-633005 
1 0K 

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 
5 00 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 ohms CT 

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

TEST POINTS 

TP- 1 R-5 Terminal studs 1 330C592 H02 

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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TYPE KR CARRI ER SET ______________________________________________________ I_. L�· -4_1-_94_1_. 1  

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

CI RCUIT  
F UNCT I ON D E SC R I PT ION 

M F R. MANUFACTU R E R 'S 
SYMBOL CODE D ES I GNATION 

SOCKETS 

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

X-2 FL-2 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 3 280083 

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- 1 976 H 1 7  

Control (S#1475074) 

R- 2 Resistor, Limiting 2000 ohms , 2" tube. 1 1 26 7296 

S-1 Switch Sleet Test SPST Normally Open 1 3 27C854 H0 1 

LIST OF MANUFACTURERS 

1. Westinghouse Electric Corporation 

2. National Co. , Inc . ,  Malden, Mass. 
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TYP E K R CAR RI ER SET __________________________________________________ ___ 
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Fig. 5 .  Relaying Contro l Circuits -GCX!GCY (Dwg. 2-329C704) 
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� � q  
� �  
Dl o  
Iii " 
:> �  u "  

C O N N ECTI ON FOR 
UPE�V.ISO RY CO 

, � 
• •  - w  m . ._ 

OR � K  S 
RE5 l 5TOR 

)o. fl)  
� ::l  � "')  A S  T RANS - REC. UN tT W 0 
� <(  100�/S CONTRO L __9 

3.3 K 
2 W  C O M PON E NTS 

2 - l M O U N T& D ' N  
v-4>• SU PERVISORY � 

. 7 CA B I N ET 
L - - - - -

- - -
.....1 .,_ ___ s 

ALA R M  COI L 
E H NOT t N  CI RCU I T  

SfqMA RELAV - T Y PE 
7AO Z T - I OOOT - TC ,_  
OR E�t/11/AI.. EA/T. 

Fig. 7. Supervisory Control Connectio ns (Dwg. 2238498) 
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3 2  

CONNECT I ONS FOR �8-250 V OLT S ER V I C E  AND 
S U PE R V I SORY CONTROL A PPL I CAT I ON 

( CHANGES FROM J UM PERS S HOWN ON I NTERNAL SC HEMAT I C ,  F I G . 2 )  

2 50-VOLT O PERAT I ON 

FOR A 2 50 VOLT SU P PLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOWI O N  APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON , THE J UM PER HAS BEEN R6NOVED 
FROM T P-6 TO T P- 7 .  ( NOT R EMOVED FOR K·DAR REtAY IIG) . 

R E S I STOR UN I T  SCHEMAT I C :  

OUT 

I N  

COM. 

0. 1 5"  a.,. STA N D BY 
0. 2.. o.... . TRA N S M I TT I NG 

J-----i 2. 5  
R 8  R 7  

t I .  I A M P. 

POWER CONS UMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS AT 2 80  v .  

MOTE : KR SUP PLY VOLTAGE W I LL BE A PPROX I MATE LY � �� VOLTS 
U NDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 2 5-VOLT HZ/ HZM OPERAT I ON 
J UM PE R  T P-7 AND T P-8 I S  REMOVED . 

ij8 VOLT O PERAT I ON 

ON PR I NTED C I RCU I T  BOARD ADD I T I ONAL J UMPE R S  ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TP8 A ND T P9 
BETWEEN T PS AND J 1 2  
BETWE EN TPl AND TP2 
BETWE EN TP3 A ND T �  

I N  THE F T  CAS E ,  JUMPE RS ARE CONNECTED ACROSS 
R60 AND R6�, AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CR8 I S  REMOVED . 

I N  ADD I T I ON ,  FOR �8-VOLT S U PE R V I SORY C ONTROL,  
R59 IS  C ONNECTED I NTO THE C I RC U I T . 

Fig. 8. Connections, 48-"250 Volts and Supervisory Control (Dwg. 407C97 1) 
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TYPEKR CA RRIER SET __________________________________________________ �··�L�. 4�1-�9�4 1�. 1 

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-3 6 . 0  KC 
4 - 35 . 4  KC-39 . 0  KC 
5 - 38. 0  K C-41 . 0  K C  � -- 40 .3 KC-45 . 0  KC 7 - 43 . 0  KC-49 . 0  KC 
8 - 47 . 7  KC-56 . 0  KC 
9 - 49 . 5  KC-58 . 5 KC 
10 - 57 . 0  KC-72 . 3 KC 

I t - 67 . 0  KC-76 . 0  KC 
I Z - 75 . 0  KC-88 . 0  KC 
13 -- 77 . 5  KC-93 . 0  KC 
14 - 89 . 3  KC- 1 1 4 . 5KC 
1 5 - 102. 7KC- 147 . 0KC l{i - 136 . 6KC- 210 . 0KC 

COIL 

L-1 
L-1 
L-1 
L-1 
L-1 
L-1 
L-1 
L-1 
L-1 
L- l 

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

COIL 
CONNECTIONS 

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

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

! �=� j 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 A 

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

6-8-9- 11 
6-8-11 
6-8-9-10 
6-8-10 
6-8-9 
6-8 

� CONNECT I ON FROM 6 TO 8 I S  MADE BENEATH TERM I NAL PLATE ON ALL SETS AT THE FACTORY . 

Fig. 9. Conne ction s ·  Output Fil ter (Dwg. 149A420) 
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7 

! 6 

... -< � 5 
... ... 1- ' � 
8 
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2 

1 

0 

34 

' \ I I( 
i\ I 

\ \ I I 
' ' I If � I 
\� \ �  I I � 

� " I . 

� I 

\ I 
\ l ' , 

\ J 
\J l v 

-25 -20 -15 -10 -s F 5 c 10 15 20 zs 

FREQUENCY (KC) 

Fig. 10. Transmitter Outp ut Filter Selectivity (Dwg. 377996) 
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TYP E  KR CAR R I E R  S ET __________________________ .:.:.I. L=-=·�4:.:.1·..:..9.:..;.41�. 1  

0 
WE STING-HOVS E 

TY PE K R $ L EET D£iE CTOR 
STYLE 470DIC07<i01 

0 
PUSH FOR SLEET TEST 

5 0 

0 

�ll� @ 0���T� 
L______-� t-j.,__ ____ 4 L 2 

MAX.. C C W  PoSITION 
PE�MIS 5 1 5lE CONTI'tOL VARIATION ' 
0 d b ( l  WATT C> <OO OHMS) 
TO -40 d b (O.t M".LIWATT) 

SCH EMATI C 

t-
' 

I � I 

� �  I ! '"'> � I � I I 
I L _L I 
L �J__ 

- - - -j ¢,' --1 i L _ _ _ s_ '" ""'N. cuTo u T  

f-� � � - .3 i - --·� � � 

Fig. 1 1. Sleet Detector Out/ ine (Dwg. 329C703) 
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36 

+ 2 

+ I 

OB 0 

- I 

- 2 

- 3 

- 4  

f- J� 
INCI?E.ASING OU TPU T 

INC/lEA .S ING SENSITIVI T Y  
I-

/ 

/ I' 

tt1 � 
1'�(L �,1 

���� ��� 1' �\ 
�\ \ 

� e,(l 
�4-

(,,� 
f.I(J � 

/ v/ 
v 

/ � 
� 

RECEIVER SENSITI VITY = 4 0  M V  A T  12 9 VDC 
TRANSMIT TER OLITPUT =- /. 0  W A T  /2 9 VDC 

r-- ( 1.0 W a  S . O  VOLT.S A T  CoO OHM.S ) 
F'REQli£.NC Y :a /2 0 KC 
TEMPERA Tl/R£ "* 2 5°C 

I I I I I 

/ v/ 
v 

100 1/0 120 /.30 140 

SUPPL Y VOL TAG£ 
Fig. 1 2. Transmitter Output and Receiver Sensitivity Variations with Voltage (Dwg. 377999) 
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' 

R.£C£1V£R S£N.str!VITY = 40 M V A T  120 KC I" � 
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40 "0 
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5o 

46 .. 

a5 

� � 50 � � 25 � 
� 
� V) ).. 20 
� 

� 

� IS 

/0 

6 

0 \ I) 
-2 - I  Fo � I  �2 

FREQUENCY (Kc) 

Fig.· 14. Receiver Sel ectivity (Dwg. 377993) 
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TYPE KR CARRIER S ET _______________________________________________________ I._L_. _4 1_- 9_4_1 ._1 

I F  FlLTEil TEST ClllCUJT 
#r SEC . I 

sEc•z 

20 

l S  

co a 1 0  

5 

0 1 9  20 2 1  
F ( KC )  

E ach s ection FL-2 requirement 
with typical selectivity curve 
Insertio n  lo s s  26 DB max . 
Incl uding mat c hing r esistor. 

DB 

1""7""'7'"T'""....---� i 
Fr-?1---+�--+-- 40 --+---+--I---+'-:,.L,1 

RF FILTER TEST CU2CUIT 
I 

-6 

J,L.,.Y...-+----\--+--- 30 ---+-1----+-�� 

-4 

I 

-2 +Z 

FREQUENCY (KC) 
FL-1 Requirement with typical sel ectivity 
curve at 120 KC. Insertion loss 18 DB 
max. Including matching r e si stor. 

Fig. 7 5. Receiver Filter L imits (Dwg. 377995) 
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50 

(80 NV) 40 

90 

20 
- -

- -

.' 0  

(BY) 0 

+ 1 0 

40 

- -

- -
- -

- -

- - - -

ZERO DB = �  VOl TS 
�IN/MUM CHANNEL SPACIN"i 

FOR KEYED CARRIER IS PPS 

Fig. 1 6. Minimum Channel Spacing (Dwg. 377998) 

+ 10 

0 (BV) 
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�f--------.Jn'------DtJ 
�----------------- 8 ��r--------------� 

Coaxial Lead . . .  7 56D346 G0 2 

�·""<-----,: 
�------------------------ 8 �_. -----------B-LA_C_K_/ ------�- 1 

Output Lead . . .  7 56D346 G03 

BUICK 

1------------- 8 

Main Harness . . .  756D346 G04 

Fig. 1 7. Test Har ness - (Complete Set) 

4 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E N T  D I VI S I O N  N EWAR K, N .  J.  

Printed i n  U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse 1 .  L. 4 1 -941A 

I N S T A L LA TI O N  • OPE R A T I O N  • M A I N TE N A N CE 

I N S T R U C T I O N S  
TYPE KR CARRIER RELAYING 

TRANSMITTER -RECEIVER 

EQU IPMENT STYLE NUMB E R S  

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

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

258- Volt Resistor Unit • • • • • • • • • • • • . • • • • • • • • • • • • •  330C 19 1 HO 1 

Test Harness (Complete Set) • • • . • . • • • • • • • • • • • • • • • •  756D346 GO 1 
Coaxial Lead . • . • • • . • . • • . . • • . • . • • • • . . • • . • • •  756D346 G0 2 
Output Lead • • • . • • . . • . • • • • • • • • • • • • . . . • . . • .  756D346 G03 
Main Harness • • • . • . • • . . • • • • • • • • • • • • • . • • • . •  756D346 G04 

Voice Adapter Extensions 
4-ft • . • . • • • • • • • . • • . • • • • • • . • . . • • • • • • • • • • • .  757D650 G0 2 
6-ft • • • • • . • • • • • • • • • • • • • • • . • • • • • • • • • • • • • . •  757D650 G0 3 
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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 . . . . . . . . . . . . . . . . . . . .  C37799 3 
1 2  Receiver Filter Limits . . . . . . . . . . . . . . . . .  C377995 

1 3  Minimum Channel Spacing . . . . . . . . . . . . .  C377998 

14 Wiring Diagram . . . . . . . . . . . . . . . . . . . . . . . . . . .  470D596 
15 Relaying Control Circuits 

(HZ/HZM) . . . . . . . . . . . . . . . . . . . . . . . . . . .  1-329C704 
16 Relaying Control Circuits 

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

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

18 

19 
20 

Transmitter Output and Receiver 
Sensitivity Variations with 
Frequency . . . . . . . . . . . . . . . . . . . . . . . . . . . C378000 

Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Voice Adapter Extensions . . . . . . . . . . . .  . 

756D346 
757D650 

* C AU TI O N  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, 

Sup ervisory 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 adjustm ents are 
made at the factory, although they can be ch anged 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

di stance 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 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  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 coax. 
cable. (Suitable for 50-70 ohm 

cabl e . )  

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

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

quency remains with 0 . 0 1%. 
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TYPE KR CARRI E R  S ET ---------------------------•_. L_._-'_1-9_4_1 " 

Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-Yz% 

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

Non-Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -40°C to +70°C 

Receiver Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 
conditions ( see Fig s. 10 and 
18). 

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig . 11. 

Receiver Signal-to-Noise Ratio Requirements . . . . .  . . .  . . .  . . . .  . . . .  . .  .. . .  . . . . .. . . .  . . .  . . .  . . .  1 2-db 

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

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  115-ma at 51 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.  

C AU T 1 0  N 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 S C R I PT I O N  

G e n e r a l  

This completely transi storized carrier-apparatus 
is a result of extensive field and laboratory tests. 
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
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 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 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 equipment are of the 
junction type, and both NPN and PNP configurations 
are u sed. In the NPN transistor,  the maj ority 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. 

M e c h a n i c al 

Thi s apparatus is supplied in a Flexitest case 
and m ay be either flush or projection mounted in 
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TYP E K R CARRI E R SET ____________________________________________________ ___ 

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 p arts are m ounted 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. 

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 terminal s  
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, 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 made for plugging the 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 equipment directly without removal of 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 i s 3-inches beyond that 
of the relaying equipm ent. When the KR Relaying Unit 

is supplied for rear mounting of the adapter, a p atch 

cord is available on separate order. This p atch cord 
plugs into the t el ephone j acks 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 p anel 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. 

E l ectrical 
Transmitter 

The tran smitter 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 resonant circuit between the collector of one 

transistor and the base of the other. The feedback i s  

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 is controlled 

by potentiometer, R-4 2  which also controls the trans­
mitter power output. In H ZM 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 , m atches coaxial 
cables of 50 to 70 ohm s. 

Resistor R-66 tends to k eep the source impedance 

constant to p ermit p roper 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 att-muate harmonics and other 
spurious outputs. It should be noted that the filter 

contains no shunt elem ent 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 

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 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 b asic­

ally the sam e  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 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 capable of handling 
greater signal level variations than one in which in­
j ection 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 d etector is a full w ave bridge r ectifier. This 
rectifier in conjunction with the IF amplifier Q-6, 
provides the n ece ssary power to drive the D-C power 
output stage Q-7. 

The final output stag e  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 used to drive other relay 
coils such as i s  shown by Fig. 5, Superviso ry 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 b e  stopped ·in several ways. The 

method used with K-DAR relay s  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 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 r elative 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 t akes 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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trans mission 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 s ame 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 c ontact 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 appli es proper bias for the power 
amplifier. 

When a c arrier 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 c arrier set is permanently 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 
CARRIER 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 c arrier 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 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 k eep it from being turned 
on by s econdary functions such as sleet detection 
and communication ,  should these functions be in use 
at the same tim e. Should c arrier 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 stage in the transmitter 
and also applies proper bias for the power amplifier.  

6 

When a c arrier 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 be 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  

G e n e r a  I 

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 

C o n ne c t i on s 

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 . . . . . . . . . . . . . .  BattE)ry 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 A U 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 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 

129-Volt K-DAR and GCY Relaying 

1 29-Volt HZM Relaying , Telemetering ,  
and Supervisory 

258-Volt K-D AR 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 ustments  
'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) across the non-inductive load. 

Tuner or m atching transformer. 

Internal 

Neces sary internal connections are generally 
made at the factory , to customer order,  before app ara­
tus shipment. For reference purposes,  these are 

outlined in the following tabulation. Check the proper 

bleeder resi stors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45 ,  R-4 7 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 
battery positive to terminal 15.  

6. Beginning with the output control R-4 2  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 

1 8 . )  ( Approximately 5. 5-volts when operating from 
5 1-volt station battery.)  

8 .  Open the test  switch and reconnect the 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 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 base of Q-4 and the 

B+ supply for the IF. Approximately 10-db g ain 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 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 1 1  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 insuffi cient , 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 using 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 
terminals 1 1  and 12. Add 1 5-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 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 be 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 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 s etting, 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 
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 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 fol lowed. 

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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TYP E K R  CARRI E R  SET ___________________________ I ._L_. _4 1_· 9_4_1 A 

quencies below 1 10 kc, these C!J.pacitors are 270 
mmf. 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 
p ermanent 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 differ ence in 
these readings without the overal l performance being 
affected. 

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

In the following paragraphs, the transmitter m ay 

be unblocked ( transmitting) by closing the CARRIER 
START circuit in the case of H ZM relaying, and by 
opening the CARRIER 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 measurem ents 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 
Flexite st 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 disengag e  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. 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 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 Equipm ent for Apparatus 

Maintenance 

a. All item s listed in Sect ions 8 and 9. 

b.  Signal Generator 

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

c. Oscilloscop e 

d. Ohmmeter 

e. Capacitor checker 

f. Test harness (S ee Fig .  19) 
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TYP E K R CARRI E R SET ____________________________________________________ __ 

TAB L E  1 

D-C PIN JACK M EASU R EMENTS WiTH R E F E R ENCE TO 8-

Description J ack 

RF Input J-2 

DC Q- 1 Base J-3 

DC Rx Bt J-4 

DC Rx Osc J-5 

DC Q-5 Base J-6 

B- J-7 

DC-P l-E J-8 

DC-Q-7 Base J-9 

DC Q-7 Emit J- 10 

DC Tx Osc J- 1 1  

Bt J- 1 2  

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 14  

RF rna out J- 15  

DC rna RRH 
and 

ALARM 

CON DITION A 
T x- B iocked t t  
Rx-No Si gn al 

129 VDC 5 1 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 resi stor and Sigma relay . 

t t  Tx = transmitter, Rx = receiver 

1 0  

COND I TION 8 
Tx- B iocked 

Rx-With Signal 

129 VDC 5 1 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 

CON DI TION C 
Tx-Unbl ock ed 
Rx-No Si gna l 

129 VDC 5 1  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 1 8  v 

18 v 18 v 

1 30 rna 130 rn a  
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TABLE 2 

TY PICAL T RANSISTO R DC M EASU R EM ENTS WITH R E F ER ENCE TO 8-

Con di t ion A Condi t ion B Cond i t ion C 
Tx- B iock ed Tx-B iocked T x-Unblocked 

Rx-No Signal  Rx-With S i gnal  Rx-No Si gnal 
Trans i stor (Vo l ts) (Vo l ts) (Vo l 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  3 2  5 1  32 32 51  

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- 1ott  18 18 0 . 4  

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

Q- 15t t  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 ER ENCE TO B-

1 29 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 and- R�27 (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 - -

t conditions: A - Tx-Blocked, Rx-No Signal; B - Tx-Blocked, Rx-With Signal; C - Tx-Unbl ocked, 
Rx-No Signal. 

12  

Check Point  

FL 1-5 to Gnd. 
T 1- 1  to Gnd. 
Q1-E to Gnd. 
Q l-C to Gnd. 
T3- 1 to Gnd. 
Q4-C to Gnd. 

Q4-C to Gnd. 
J6 to Gnd. 
Q5-C to Gnd. 
Q6-B to Gnd. 

Q6-C to Gnd. 
T4- 1 to Gnd. 
T4-3 to T4-4 
J9 to J 10 ( DC) 

TAB L E  4 
TYPICAL R F  SI GNAL M EASU R EMENTS FOR R ECEIVER 

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

25 MV 
Sens i t iv i ty 

(Vo l ts) 

80 MV 
Sen s i ti vity 

(Vo l ts) 

With Recei ver Crystal Out 

0 .  1 0. 1 
0 . 1 0 . 1 
0 .05  0 .05  
0 . 07 0 .07  
0 .07  0 .07 
0 . 07 0 . 07 

Wi th Recei ver Crystal I n  

0 . 5  0 . 5  
0 . 15  0. 1 
7 .0  1 . 7  
2.0 0 . 5  

13.0 10.0 
13.0 10.0  
4 . 5 3. 5 
0 .74  0 .75  

250 MV 
Sen s i t iv i ty 

(Vol ts) 

0. 1 
0 . 1 
0 . 0 5  
0 . 07 
0.07 
0 . 07 

0 . 25 
0 .08 
0 . 8  
0 . 4  
8 . 0  
8 . 0  
2. 5 
0 . 65 

ct 

32V 
l .OV 
0 

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

TYPICAL RF SIGNAL M EASU R EM ENTS FOR TRANSMI TTER 

CHECK PO INT 

T5- 1 to 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 1 5-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 of the overall 

selecti.vity of the receiver under steady state 
conditions. 

2. Transmitter Output Selectivity ( Fig. 8) 

Typical curv es are shown so that approximate 
bandwidths for keying purposes can be determined for 
any carrier frequency b etween 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 c alculations or by m easurements. 

For example, if the interfering transmitter volt­

age is measured ( at the receiver) 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 m inimum 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 120-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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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 s upervisory control is used with relaying, 

the supervisory co ntrol relay coil is c o n n e cted 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 limit s 
are shown on Fig . 12 .  Both filters are of the plug-in 
type and the test circuits with pin connections are 
show n at the top of each curve. The IF filter i s  
divided into two separate sections. The s electivity 
shown is for each section ,  and the pin c onnections 
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 I S T  

1 4  

CI RCU I T  
F U NCTI ON D E SCRI PT ION 

SYMBOL 

CAPACITORS 

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

tc-2 Rcvr. Osc.  Feedback 140/270 1111f, ±20%, 500 VDC, 
Mica 

C-3 Rcvr. Osc.  Bleeder 0. 0 2  pi, MRC, 600 VDC,  
Bypass Disc 

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

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 !lf. ± 1 0%, 1 000 VDC, P aper 

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

C-1 0  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-10  Bleeder Bypass Sam e as C- 1 2  

C- 14  P A Base Bypass Same as C- 1 2  

t Note: 1 4 0  11pi for osc .  freq. 1 10-kc and above. 
270 1111f for osc. freq. below 1 10-kc.  

MFR.  MANU FACTUR E R 'S 
CODE DES IGNAT I O N  

1 330C567 H l l  

1 330C566 H43 
or 330C56 6  

H57 

1 330C569 H47 

1 330C567 H09 

1 330C573 H07 

1 330C573 H2 1  

1 330C567 H02 

1 330C567 H05 
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TYP E K R  CARRI E R  SET ___________________________ J ._L ._4_1-_9_4 1A 

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

CI RCU I T  FUNCTION DESC R I P T ION M F R. MANUFACT U R E R ' S  
SYMBOL COD E  D ES IGNATION 

CAPACITORS (Concluded) 

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

C- 19 Output Filter Tuning 500 JlJlf, Variable, Air 1 3 28C09 2 H0 1 

C-20 Output Filter 390 JlJlf, ±5%, 2500 VDC, Mic a 1 330C56 1 H 15 

C-2 1  Output Filter 680 1111f. ±5%, 2500 VDC,  Mica 1 330C5 6 1  H � 1  

C-22 Output Filter 1 200 1111f. ±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 H01  

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 Same as CR- 1  

CR-7 Voltage Regulator Type SV 18 , General P urpose 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 I S T  

CI RCUI T 
FUNCTION D ESC R I P TION 

M F R. MANU F ACTU RER'S  
SYMBOL CODE DESIGNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 54-B-690 3 H03 

GH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S1t147499 3 

F-2 B+ Same as F-1 

FILTERS 

FL- 1  Rcvr. RF Bandpass 
Freq. to be 30-kc to 60-kc 1 4680339 
specified by 60-kc to 1 10-kc 1 4680340 
customer 1 10-kc to 200-kc 1 468034 1 

FL-2 Rcvr. IF Bandpass 20-kc Fix ed Freq. 1 4680338 

CONNECTORS 

J- 1 PJinted Circuit Printed Circuit Female 1 54-B-7 1 25 H03 
Plug 

J-2 RF Input UG- 185-U 1 584C292 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 as J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 
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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 I T  
FUNCTION D ESC R I P TION 

MFR . MANU F ACTU R ER'S 
SYMBOL COD E  D ESI 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- 1 2  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 H0 1 

J- 16 Output Filter GND Banana Tip Black 1 328C093 H0 2 

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

INDUCTORS 

L- 1 Core and Coil 1 1  MH Tot al - 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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E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  
FUNCT ION D ESCR I P T ION 

MFR.  MANU FACTU R ER'S  
SYM BOL COD E  D E SI GNATION 

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, 2N332, or 1 330C587 H04 
2N l 149 

Q-7 Rcvr. Output Type 2N 1 156 1 330C587 H0 1 

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. P A  Type 2N498 1 330C587 H 12 

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

RESISTORS 

R- 1 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 

I 
Rcvr. Voltage Same as R-8 

Divider 
'-- -- - --
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TYP E K R  CARRI E R  SET ___________________________ I.=L-� .. :...:.1-...:..9 .. �1:..:...:14. 

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

CI RCU IT  
FUNCTION DESCR IP T I ON 

MFR.  MANUFACTUR ER'S 

SYMBOL CODE D ESIGNATION 

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 Base Same as R- 2 

R- 15 Q-3 Base Same 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 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 Ohms, ± 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 HOB 

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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TYP 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 MFR.  MANU FACT U R ER'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 P A  Bias 27 K, ±5%, 2 W 1 330C668 H83 
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TYPE K R  CARRI E R  SET __________________________ ,:....:.L::..:.·_".;...l-.;_94�1A 

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

CI RCU IT  
FUNCTION DESC R I P T ION 

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

R ESISTORS ( 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 Ohms, ±5%, 25 W 1 584C416 H47 

R-62 Revr. Ble eder 350 Ohms,  ±5%, 25 W 1 584C4 16 H 5 2  

R-64 Xmtr. Bleeder 1 200 Ohm s, ±5%, 25 W 1 584C416 H64 

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 1 3 30C668 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 H4 1 

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

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

C I RCUIT  
F UNCTI ON DESC R I P T ION 

M F R. MAN U FACT U R E R 'S 
SYMBOL COD E  DES IGNATION 

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-5 9 2 289 
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 ohms CT 

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

TEST P OINTS 

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

TP-2 R-8 Same as TP- 1 

TP-3 R-1 7  Same a s  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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TYP E  K R  CARRI E R  SET ___________________________ I ._L_. -4_1_- 9_4_1 A 

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

CI RCUI T 
F UNCT I ON D E SC R I PT I ON 

MFR.  MANUFACT U R E R 'S 
SYMBOL CODE D ES I GNATION 

SOCKETS 

X-1 FL- 1 Octal 1 3 30C689 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 3 28C083 

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 3 27C854 H0 1 

LIST OF MANUFACTURERS 

1. Westinghouse Electric Corporation 

2. National Co. ,  Inc. , Malden, Mass. 
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TYPE K R CARRI E R SET ____________________________________________________ __ 
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TYP E K R  CARR I E R  SET ______________________ _ 
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� � q  2 "  w �  
Dl o  
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C O N N ECTI ON FOR 
SUPERVISO RY C O N T R O L  

::> "  v o  
cn li  
C Q  - w  m ._  

Q-7 
953 

r - - - ­
I 

5- :--<:O N N ECT TO S A M E 
BAT T E RY S UPPLY 

)- (I)  
q: :>  ...l 'j A S  T RANS - �EC. tJN IT w 0 
IL' q:  100�/5 CONTRO L  __s..> 

3.3 K 
2 W  CO M PO N E NTS 

2 - I M O U N T S D I N  

I 1000 0Hlv1S rl+ SU PERV I SORY <D 
. 7 CA ! I ti tT 

L _ _ _ - - -- - - � 

._,__.....J 5 
AL A R M  COI L 

8 +  NOT I N  CI R C U I T  
"SI � MA RELA'( · T Y P E 

7A O Z T · I OOOT - TC P  
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Fig. 5. Superviso ry Control Connections (Dwg. 2238498 - Sub. C) 
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TYP E K R  CARRI ER SET l . L. 4 1-94 TA 

/l.PP� 'T Z.f8 V ReS /$ TOR t/A/1 T ENCi<!>S URc (330 C/ 9/ �0I ) .4.5 SH'O#A/ O N  /7.PP� IC/IT/t! ZJ#(f j Z 9 C 7D4 
ro-e H'c/h'ZM 2 5# Y  <J?cA'A T/OA/ /7<'.. .51!1 

R�MtJ I/c t/t/MPt:R /'"R�M TP·7 To TP- 6  . 
� e S /.S TtJR t/#I T 0. 15 ,fM?S (8L OCJCI:."ZJ) 0- 2 ,4MPS (ti#Bt. OCKcZJ) 

OVT 

IN 

COM 

Nt:Jri.-

a o:.  
.]0.3 JY'I9TTS @ !.5$ V 3 90 NllTTS @ 280 Y 

K'R .J't/I'Pt.. Y /"Ot. T19Gt." /VIt. t.. IZI.SIT /() 191'P�I!JI(. o l�<f i/OLTS NH't!iJI/ IE t; i/; PMt!i,</T IS 4 L. O&; K /i lJ  <;"' .St/PPt. y VOL 1"1966 /S .ZBO 1/. 

Sl J/OL T 0/"ERA T/atV 
TRANSMI T TeR I • .IIZJZJ Jt/#PERS FRaM T.P- 7 TO TP- 8 I" TP. 8 70 TP- 9. ,f. Al)l) Jt/t'-fPt!iRS .<:"ROM 7?- 5 TO J -IZ . .J. AZJZJ JIIHPt!iR ,; CROSS R 6-' 4. R£'Mt7Vc tft/N.Pe:� /7c.eoss ,es9 /'"&R .>t!Pt>RWs o-e ">' C&A/T /I.P?t. ;c.4TitJIVs . 

.S. REMOVE THE SHoAZ. T /AJTERCONAIE'C TMJt; <it.IMPEA!. !3ETH/E£N RESIS TO.e.. le,_ - �4- AN'O i!. EA/Eif!. DIODE C.E. -8 R6CE/YER /. /l-7)ZJ c/VHPI>R rA'OM T?-/ TO T,P-1?. 2. I'IZJ.V .ft/HPcN F,/?OM T,P- � TO 'TP- 4. 3, ,ll-7)-ZJ c/VMPcl /?C£'05.0 R 6 o . 

K- ZJ ctr � G C Y  RELA YING 
OPERATION 

/. .4lJ.D JtiMPER FROM TP- 7 To T.A- 8 .  2, .4� � JIIMPt!i.c' rROM 7�RH !.f TO T�RM. /8, 

F ig. 6. Connections 5 1 V·258V HZM, K·DAR or  GCY Operation (Dwg. 2238497 - Sub. H) 
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TYP E K R CARRI E R SET ____________________________________________________ __ 

3 2  

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

LINE FREQUENCY RANGE 

I - 27 . 7  KC·30 . 0  KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 31 . 8  KC- 3 6 .  0 KC 
4 - 35 . 4  KC-3 9 . 0  KC 
S - 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- 11 4 . 5KC 
15 - 102 . 7KC- 147 . OKC I� � 136 . 6KC- 210 .  OKC 

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  
1 - 2  
1 - 2  
1- 2 
1 - 2  

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

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

6-8- 9- 11 
6-8- 11 
6-8-9-1 0  
6-8-1 0  
6-8-9 
6-8 

Fig. 7. Connections-Output Filter (Dwgo 1 49A420 - Sub. 4) 
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TYP E K R  CARR I E R  SET ____________________ r ._L_4_1- 9_4 1A 
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F ig. 8. Transmitter Output F ilter Select ivity (Dwg. 377996) 
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TYP E K R CAR RI ER S E T  ____________________________________________________ ___ 

34 

0 
WE S T I N«HOUS E 

TY PE K R 
S L EET 

DEi ECTOR STYLE 470DI<07GOI 

�� @ 
SLEET TEST 

5 0 

L PUSH FOR 

0 
!------------------: ... 1.�---4f 

0 

Fig. 9. Sleet Detector Outline (Dwg. 329 C703 - Sub. 2)  

CONNitCT To TRANS ·  
M I T T E R  CAR. Ril!R 
STAR.T TERMINA'=.-.==-

---------------
_1 __ MAX.. C t: W  POSIT ION 

PE::'RMIS5 1 6L E  CONTROL VARIATI ON ! 
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TYPE K R CARRI E R SET _______________________________________________ I . L_. _4_1- 9_4 _1 A 

+ 2 

+ I 

08 0 

- I 

- 2 

- 3 

- 4  

f- Jl 
INCI?E.ASING OU TPU T 

INCI?EA ..S ING S£N5 1TII/I T Y  
f-

/ � 
tti � 

it-¢. �f1 
���� �4� 1 �\ 

�\ 

/ ? v/ 
v 

/ 

\ 
'l r,f/ 

(!� 
,� "� 

�'<I 

/ 
f--

RECEIVER SENSITI VITY = 40 M V  A T  /2 9 VOC 
TRANSMIT TER OUTPUT - 1. 0  W A T  12 9 VDC 
( /.0 W a  8 . 0  VOLT.S A T  coo OHM.S ) 
FREQUENC Y = /2 0 KC 
TEMPERA TURE • 2 5°C 

I I I I I 

L 

[7/ v 

100 110 120 1.40 140 

SUPPL Y VOL TA G£ 
Fig. 10. Transmitter Output and Receiver Sens itivity Variations with Vo ltage (Dwg. C377999) 
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TYP E K R CARRI E R SET ______________________________________________________ __ 

50 

46 

40 

35 

� � 50 
� � 25 � 
� 
� V) ').. 20 
� 

� 

� IS 

/0 

6 

0 \ IJ 
-2 - I  Fo + I  +2 

FREQUENCY (Kc) 

Fig. 7 7 .  Rece i ver Selectivity (Dwg. 377993) 
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TYP E K R  CARRI ER SET ___________________________ I ._L._4_1_-9_4 1_A 

I F  FJLTEI:z TEST ClllCUJT .. 5EC . I 

RF FILTER TE5T CIQCUIT 

20 

1 5  

en 0 1 0  

5 

0 7 9  20 2 1  
F' ( KC )  

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

DB 

<1'""7""--.....-..----......--- y --....-----r-r-r�.., F-.,..c-,4--�to--+--- -40 ---t----+--+---il'?"'?"' 

-6 

I 
I.L7'-2--+---\-+--- 30 --�'----t--t�'-i 

-4 

I 

-2 +2 

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

* Fig. 12. Receiver Filter L imits (Dwg. C377995) 
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TYP E K R CARRI ER SET ____________________________________________________ ___ 
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(80 MV) 4 0  

- - - -

.' 0 

(BY) 0 

+ 1 0 

38 

- -
- -

- -

- -
- -

- -

ZERO OB = � VOl T.S 
'vi/NIMUM CHANNEL SPACINfq 

FOR KEY£0 CARRIER IS PPS 

Fig. 13. Min imum Channel Spacing (Dwg. 3 77998) 
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TYP E  K R  CARRI ER SET ----------------------------'---,--I ._L._4_1-_9_4 t_A 

co 

CA lllr!EX! TES T  PS 

CA ��IU! S TO P  

( 
[ 

CA RRI£/t!.. 
A L A.(' M  

COMflf 
.- - -

I R F G �O tiNO S WI TCH 

I l _  VtJIC� A O A I' TE!e- --i O C TA l- SO C I: I! T  
I 

I 
Fl I 

KR CA RRIER. 4SSY I 

- COA XIAL CA B L E  TO l iNE TUJJE/1!!. 
I?EF DWq 4 7tJ DS93 I I 

co 
1�----� 1�----------------------�-----

- - -_1__t ft 
R£Q UIIeEMEAJTS F{)� K- DA� R£ i. A YI/</G 

S UPPL 'I' VO L TA Ge CA RRIER S TA R "Y CAiel?l�_ STOP 12-'2. K.  .3 . 7SI< 
19 K 

51 V O C  4- 3 7  V 7MA 0 1/0J.. TS 
I 2 9  V D C  + / 0 0  V" 8 MA 0 VOLTS 2 .5 S VD C. -I I O O V (3 MA O VOLTS 

K. R  I<.EL A YIAIG TRA N SMITTI!� I 
R/!"CV. EXTE!tNA L CO �/I.J£CTitJ I-IS 

TE R/VliNAL- CONN E. CTi tJ  1-/ 
I I  � R O UNO / 2  CO A XIAL CA BL E 

1 3  S UI"E,>/ISO�Y f>RE FE NEAIC/!! CO�TA CT 
l .tf  CA RRIER S/()P 13- �ETUIC.N IS CA �IV Eit. STA�T�()SITIV•) 
I S  A I.. AilM CU7tJFfl" F()lfl.. COMMUNICAT/O#S 1 7  8 M/4/U S 
1 8  C A R. I?/Eil.. s'rtJ1' (Hf:/HZM) 
1 9  B PL U S  
2 0 RE L A Y  COIL 

NOTES 
i( FtJ R.. " R.. " USE Ol-l"'ftTE VI TR EO US ENANJELED 

D I VIDO HM ADvUS TA BL E  4 K  OR 26K.. 2S W 
R E S IS TOR. , COIJI·./�CT � A DJUST FtJIC VA L UES SHO W A./ 

ll CO MNcCT R. 't-1 (DWG 2 2 8 5"05" 
$"* IS9S821) A S  S HO WIJ 

t FOR.. 51 4 1 2 '7  V D C  S U PP L Y  
f t FOR 258 VD C.. SUPPLY USE 

3 3 0 C/91J.Id ! R.£SIS70R. UNI T RE F DIV'G '223 8 �9 7  

Fig. 1 7 .  Relaying Control Circuits - K- DAR (Dwg. 3-329C704-Sub. L) 
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TRANSMITTER OUTPUT ¢ RECEIVER SENSITIVITY 
VARIA TIONS WITH FR£QU£NCY 
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TYP E KR CARRI ER SET ___________________________ I .L=-·-4�1-..;..9..;..4 t..;..A 

�---------------- 8 ��r------------�� 

Coaxial L ead . . .  756D346 G0 2 

L_______
w " ·��: 
B L A CK' I �---------------------- 8 �r�· --------------------�· 

Output Lead . . .  756D346 G03 

Main Harness . . .  756D346 G04 

Fig. 1 9. Test Harnes s - (Complete Set) . . • . . . . . . . .  756D346 GO l  
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TYP E  K R  CARRI E R  S ET 

c-------1---.SL.AT£ 
COAX 

0-f----cf---� - - YELLOW---- . 0--,£---l---GR£EN----____:::::5!!lil '-----+--8/.UE-----

/ '  ' ,, 
= -=-�l_-"- - - - - - _t 

4H------� 

· 1  I ITQQ]i (  ' , ,  _j n -- -, ;-<, ! 
1 '11 1 u - - LL! 

p - l 
� .J -� 

• Fig, 20, Vo ice Adapter Extens ion - Mount ing A s sembly (Owg. 7570650 - Sub, 3) 
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