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TYPE KR CARRIER RELAYING 

TRANSMITTER-RECEIVER 
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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 

3 

Internal Sch emati c . . . . . . . . . . . . . . . . . . . . . . .  . 

Relayin g Control Circuits 

References 

540D 753 
540D780 

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

(K-Dar)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3- 3 29C 704 

5 Relaying Control Circuits 

(GCX/GCY ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 

6 Compon ent Lo cation. . . . . . . . . . . . . . . . . . . . . . .  540D 781 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . . 407C 971 

9 Transmitter Output Fil ter 

Connections . . . .  . .  . .  . .  . . . .  . . . . . .  . . . .  . .  149A420 
10 Tran smitter Output Fil ter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
11 Reserve Signal Detector - Outline and 

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

1 2  Receiver Sel ectivity . . . . . . . . . . . . . . . . . . . .  . .  

1 3  Receiver Filter Limits . . . . . . . . . . . . . . . . . .  . 
1 4  Minimum, Channel Spacing . . . . . . . . . . . .  . . 

1 5  Test Harness 

C 377993 

C 377995 
C 3 77998 
756D 346 

C�l\ UTION The voltages encountered in thi s  equip­

ment ar e dan gerous to li fe . To be safe, di sconnect 
th e power source and clos e th e grounding switch 
when servicing th e equiPIJlent. 

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, Tel emetering, 
Supervisory Cont rol and Sl eet Detection. Facili ties 

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

basic design is for operation from 1 25-volt station 

batteri es. However, the apparatus may al so be oper ­
ated from 48-volt  or 2 5(}vol t station batteries by 
means of var ious internal connections .  Th ese various 
connections as wel l as most of  th e adjustments are 
made at the factory , a! though they can be changed in 

the field.  

Although desi gned primarily for operation with 
Westinghouse protective relay s, this appar atus may 
also be coordinated with other  typ es of directional­
distance relays and with mo st other contact keyed 
devic es.  

S P E C I F I C AT I O N S  
0 Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3 0-k Hz to 21 0kHz 

2 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(}db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt w ith a 1 25 V . D . C .  

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

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 4 6-db belo w  funda­
mental . 

Transmitter Output Impedance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6(}ohm coax. 
cab] e. (Sui tab! e for 5(} 70 ohm 
cable .) 

Transmitter Output Filter Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fi g. 1 0  

Transmitter and Receiver Oscil lator and Frequ ency Stabil ity . . . . ... . . . . . . . . . . . . . . .  From- 20° C t o  + 55o C w ith si­

multan eous voltage variations 

from 105 to 140 VDC , the fre­

quency remains within ±20 Hz.  
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TYPE KR CARRIER SET -------- ----------------- -1.-L_. 4_1_-94_1_ .1_K 

Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-Vz% 
Ambient Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 20o c to + 55o c. 

Receiver M aximum Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 0 25 volts for 10 rna. 
output. 

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 2  

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

Minimum Channel Spacing . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fi g. 1 4  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 H>·ma at 48  VDC, 20Q-ma 
at 1 25 VDC, 1 . 2 8  amperes 
at 250 VDC. 

Carrier On-Off Keying .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . . . .  . . . . . . . . . . . Requires one p air of  con­
tacts cap able of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

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

C AU T I O 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. 

D E S  C R I P T I 0 �� 

Mec h a n ical  

Thi s apparatus is supplied in a Flexitest case 
and m ay be either flush or proj ection mounted in 

order to match other switchboar d equipment. The out­
line dimensions and also the dril ling pl an for flush 
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 follows : 

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

2. Disconnect the receiver input coaxial cabl e 
connector. 

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

4. Loosen the two screws at the bottom of the 
boar d and pul l  them out as far as they wil l  extend. 

5. Pull board down to disengage the terminal s 
and lift 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 potentiometers, j ack, test points, crystal s, 
transistors , etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The num­
bered terminal s sho wn as s quares apply to the ex­
ternal terminals. 

Pr ovisions am made for plugging the Voice 
Adapter Unit in the r ear of the relaying equipment. 
Octal socket marked  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 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 j acks on the adapter and pro­
vides an extension to a conveniently located terminal 
board. 

The panel cutout info rmation necessar y for mount­
ing the R eserve Signal Detector is shown by Fig. 1 1 . 
This unit consists of a potentiometer and pushbutton 
switch mounted on a small panel , itsel f suitabl e for 
switchboard mounting. 

For 250-volt operation, separate auxil iar y resis­
tors are required, as shown in Fig. 8 .  

Electrical 

Transmitter 

The transmitter is made of four main stage s in -
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TYPE KR CARRIER SET ______ __ __________________________________ ____________ _ 

eluding an oscill ator, 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 the b ase of the other. The feedback is 
supplied through a capacitor from th e col l ector of the 
second transistor to the bas e of the first transi stor. 
The frequency is independent of voltage or tempera­
ture changes of the transistors. Thus the frequency 
stability is the stabil i ty of the crystal . 

The input to the driver stage Q- 10  is controll ed 
by potentiometer, R-42 which al so controls the trans­
mitter power output. In H ZM rei aying CARRIER STOP 
provides about + 40 volts for blocking. Thi s is ap­
pli ed to Q- 10 through T-6.  Diode CR- 5  prevents dam­
age to the transistor when this  positive vol tage is ap­
pl ied to the col lector. For CARRIER START (when 
in the blocked position) a smal l  positive voltage i s  
applied to the col lector o f  Q- 10 by means o f  bl eeder 
resistors R-67 and R-68.  

The power amplifier consists of two transistors 
Q- 12 and Q- 15, which are operated as class B ampli­
fiers in push-pul l .  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 line " resonances. 

Receiver 

The receiver is a superheterodyne in order to 
obtain constant sel ectivity regardless of the channel 
frequency. ( See Fig. 1 2) The m ajor stages include 
an input filter, attenuator, oscillator, mixer, IF 
filters, IF amplifiers, d etector and a D-C p ower 
output stage. 

The receiver s ensitivity is adjusted by m eans of 
the continuously variable input control R- 1 and by 

connecting or disconnecting resistors R-7 3  and R-7 4 
in the IF stages. 

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

4 

ally the same as the transmitter oscillator. The 
frequency i s  20-kHz above the i ncoming signal 
frequency. 

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

Mixing is accomplished by feeding the incoming 
signal to the emitter and the receiver oscillator signal 
to the base of the mixer Q- 1 .  Mixer oscillator re­
quirements are 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
jection is made into only a single element such as 
the base. 

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

are shown in Fig. 1 3 .  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 
1 700 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 shown 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 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 Adj ustments section. 

Output may be stopped ·in several ways. The 
me thod used with K-DAR relays is to remove the 
positive voltage applied to terminal 15 .  In the case 
of di stance relaying with Westinghouse H Z/HZM 
relays, application of a positive voltage to terminal 
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18 will stop the transmitter output. Output may also 
be stop,ped by removal of negative battery from 
terminal 18 . 

Reserve Signal Detector 

The Reserve Signal D etector is shown by Fig. 11. 
Effectively R- 1 is a remote transmitter output contro l .  
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 rel ay current at the far end of the 
channel, a rel ative measure of the channel attenuation 
may be obtained. This is discussed further in the 
section on Adjustments. 

Communications 

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

used. Relaying tak es preference,  and full output i s  
obtained when full voltage i s  supplied to terminal 
1 5 .  

Rel aying Control Circuits 

Fi gs. 3, 4 and 5 show simpl ified diagrams of the 
relaying control circuits. 

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 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 hol d  coil and alarm coil  
wil l  energize through transistor Q-7 in the receiver. 

When carrier start o peration occurs, the CARRIER 

START contact opens applying a positive vol tage 
(see Figs. 4 and 5 )  to t erminal 1 5  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 c arrier stop operation occurs, the 
CARRIER STOP contact closes, which removes Bt 
(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 (Fi g. 3) 

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 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 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 and communication, sho ul d  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 amplifi er. 

When a car rier stop operation occurs, the CAR­
RIER STOP contact opens. This applies a positive 
voltage (see Fig. 3) to terminal 18 which block s  th e 
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. 
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6 

In the case of the KR set for relaying 3-terminal 
line s ,  the transmitter frequencies (to a void this pos­
sibility of false trip) should be separated by 1 00 Hz.  
All receivers and one transmitter would be  at  the 
desired center frequency . One of the other trans­
mitters would be 1 00 Hz above , the other 1 00 Hz 
below this center frequency . 

I N S T A L LAT I O N 

General 
Upon receipt of a unit , whether shipped separately 

or in an assembly , an immediate inspection should 
be made .  Carefully check for damage or shortages.  

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

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

Connections 

External 

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

Terminals 1 1  . . . . . . . . . . . . . • . • • . .  Ground 
12 . . . . . . . . . . . .  Coaxial Cable 
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 ) 
1 7  , , . . .  , , , , . , . , . , , N e g .  DC 

OPERATION 

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

125-Volt K-DAR and GCY Relaying . 

18 . • . .  Carrier Stop for HZM Re laying 
1 9  . . . .  Pos . DC 
20 . . . . . • • • • • • • . . . •  Re lay Coil 

CAUTION 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 shou ld 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 cable to ground before changing taps on the 
Line Tuner or matching transformer .  

Internal 

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 below . 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 specified channel frequency before shipment . 
Final adjustments must be made in the field and are 
described 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 Re laying, Telemetering, and Supervisory . . • •  R-4 1, R-45, R-47 and R-48 

250-Volt K-DAR and GCY Relaying . . . • . . . . . . . . . . . . .  R-45, R-47 and R-48 

250-Volt HZM Relaying, Telemetering,  and Supervisory . . . .  R-3 9, R-4 0, R-4 1, R-45 , R-47 and R-48 
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0 Transmitter  

1 .  Disc onnect the coaxial cab le and re p lace with 
a 5 0, 6 0, or 70 ohm non-inductive resistor depe nd ing 
on the characteristic impedance of the cable used. 

2 .  Fig.  9 shows typical output filter connections 
for various frequency ranges . In s ome cases it may 
be necessary to use either a higher or lower range 
to tune the fi lter ro  res onance . 

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

4 .  C onnect an A-C Vacuum Tube Voltmeter. 
(VTVM) across the n on-inductive load . 

5 .  Unblock the transmitter by c l osing the 
CARRIER TEST SWITC H .  An alternative is to 
jumper tR ttery positive to termina l 1 5 .  

6 .  Be ginning with the output c ontrol R-42 at the 
maximum counterc lockw ise position ,  advance it 
c l ockwise until a reqding appears on the VTVM . 
Tune capacitor C - 1 9  for a maximum voltmeter reading.  

7 .  W-hile incre asing R-42 , tune the output filter 
for maximum output unti l  the output across the 
resistor is approximate ly 8 v o lt s .  ( Appr oximate ly 
5 . 5  volts when operating from 48-volt station battery .) 

8 .  Open the test switch and reconnect the c oaxial 
cable . 

Receiver 

1 .  The oscil lator output control R-4 is pre-set at 
the factory . However,  shou ld any of the osc i l lator 
components be changed (including the transistors 
and the crystal) R-4 will require adj ustment.  

a .  C onnect 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 250 m i llivolts (to produce 1 0  rna re lay current) 
with in put control R- 1 in maximum c lockwise posi­
tion . About 1 0-db additional gain or 80 millivolt 
sensitivity can be obtained by c lipping out res istor 
R-74 , which is connected to the base of Q-4 and the 
Pos supply for the IF . A furthe r 1 0-db gain or addi­
tional 25 millivolt sensitivity can be obtained by 
also c lipping out resistor R-73 . which is connected 
to the base of Q-5 and the Pos . sup p ly for the IF. 
Resistors R-7 1 and R-72 have been se lected at the 
factory to provide an overal l  gain of approximately 
25 mill ivolts with R-73 and R-74 removed, 

a. Sensitivity Adjustment for Noise 

If th e maximum o n- frequency noi se l evel is known 
or can be m easured, the recei v:er can be adj usted for 
this I eve!. Disconnect the coaxial cab! e and connect 
a 6()-ohm non-inductive resi stor and a VTVM acro ss 
terminal s  1 1  and 12.  Energi ze the transmitter .and 
output control R- 42 for the same output as th e max­
imum noise. Th en adjust the recei ver input control 
R- 1 to obtain 1-ma outpu t current. If i t  is impos sibl e 
to obtain 1-ma output current with control R- 1 i n  the 
maximum clockwise posi tion, then clip out resistor 
R- 74, which is connected to the base of Q- 4. If the 
gain is stil l  in suffici ent , clio out resi stor R- 73, 
which is connected to the base of Q-5 . Aft er com­
pleting the adjustm ent of R- 1 ,  restore the tran smitter 
to full output. 

b. Sensitivity Adju stment for Remote Si gnal 

'When the maximum o n-frequ ency noise is un ­
k nown and cannot be con veni entl y measured, th e re­
cei ver may be adj usted for the remote si gn al .  First 
determine the channel attenuation using a Sierra 
vol tmeter or some o ther con venient method . Dis­
conn ect the coaxi al cab! e an d connect a 6()-ohm 
non-inductive resi stor and a VTVM across terminal s 
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
This compen sates for average variations such as 
channel and vol tage vari ation s. For example, if the 
channel attenuation is 5-db, add thi s to the 15-db 
makin g a total of 2()-db. Tak i ng th is from 8 vol ts 
output of the tran smitter, th e recei ver should th en 
be set for a sensi tivity of 0.8 vol ts.  To do this,  ad­
j ust th e transmitter output co ntrol R-42 for 0 . 8  vol ts 
and then adjust the r ecei ver input control so as to 
obtain 1D-ma output current . If i t  is impossibl e to ob­
tain 1()-ma output cur rent with control R-1 in the 
maximum cl ockwise posi tio n ,  clip out resi stor R-74 , 
which is conn ected to the base of Q-4. If the gain 
is still insuf ficien t ,  clip out r esi stor R- 73, which is  
conn ected to t h e base of Q- 5. After com pi eting th e 
adju stment of R-1 ,  restore th e transmitter to ful l 
output. 

It must be k ept in mind that the two preceding 
adju stment procedures are to be used as a guide and 
will cover the majority of cases; ho wever, cases may 
arise where conditions change. For exampl e ,  if the 
adju stment is made per part a .. the noi se may in­
crease due to various reasons such as bad insulators , 
which would require adjusting the receiver to be less 
sensitive. In the adju stment of part b. ,  the attenua­
tion may increase due to sl eet or line switching, 
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which would n eces sitate increasing the sensitivity of 
the receiver. 

Reserve Signal Detector 

Due to different typ es of op eration and supply 
voltages,  it is not practical to have a calibrated dial 
for this unit. However, calibration may be made at 
installation by re cording transmitter output ( either in 
db or volts)  at various k nob settings of the detector 
unit. Then, by adjusting the knob so as to obtain 10 
mill i amperes relay current at a remote receiver, any 
increase or decrease in l ine att enuation may be noted 
as the difference between the original setting, and 
the setting required to obtain the given 10 milli­
amperes. 

25(}-Vol t Resistor Unit 

With the appar atus energized , adj ust R-4 i n  the 
250-volt  resi stor uni t  so as to obtai n  1 25-vol t s  at 

0 terminals 17 (ne g . )  and 1 9  (pos .) on the relaying s e t .  

Frequency Change 

If th e frequ ency is changed i n  the fi eld, i t  i s  
neces sar y to ch ange the i nput fil ter FL- 1 t0 th e d e­
sired channel frequency. Thi s  filter i s  of the: pl u g­
in type an d may be r emo ved by unsnapping the clamp 
and pul l i ng the f il t er out. Th e transmitter oscil lator 
crystal Y-2 m ust be chan ged to the desi red channel 
frequ ency. The receiver o scil lator crystal Y- 1 must 
be changerl to the desired channel frequency plus 20 
kHz. Figure 9 show s the connections for the trans­
mitter o utput filter. It i s  necessary to unsol der the 
exi sting conn ectio ns and mak e  the n ew conn ection s  
per the chart. After compl eting t h e p recedi n g, the 
tuning procedure as described und er Adjustm ents for 
transmitter and receiver should then b e  fol lowed. 

Note also that capacitors C2 and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively, may have t o  be changed. For fre-

quencies below 1 10 kHz,  the s e  capacitors are 270 
mmf. each. For frequencies of 1 10 kHz and above, 
the capacitors are 140 mmf. each. 

C AU T IO N  Turn power OFF before rem oving filters 
or transistors ,  as high t"ransient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Vol tage values sh ould be recorded after adjust­
ment in order to e stabl ish reference val ues which will  
be useful when checkin g  the apparatus.  The readings 

8 

will remain fairly constant over an indefinite period 
unless a failure occurs. However, if tran s istors are 
changed,  there may be cons iderable differenc e in 
thes e  readings without the overall  performance being 
affected. 

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

In the following paragraphs ,  the transmitter may 
be unblocked (transmitting) by clo sing 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 measurements with reference 
0 to neg. d .c . ,  refer  to Table 1 .  

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

3 .  For D-C bleeder measurem ents with reference 
0 to neg.  d .c . ,  refe r  to Tab le 3 .  

4. For typical RF signal m easurem ents 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 
Fl exitest Case. 

To remove the printed circuit board, unplug J- 1 5  
and J- 16 located near the outp ut filter. Loosen the 
two screws inside the case near the top. Loosen the 
slotted thumb screws at the lower P'1rl nf the board 
and pull these screws out as far as they will extend. 
Also :err1ove the rec eiv er coaxial ;:;abie J;. :i,�. 
Pull board down so as to disengage the terminal s ,  
and l ift out. 

7 .  Removal of the Output Filter 

After the printed board has been r emoved , re­
move the screws on the outside of the case at the 
bottom. L ift out filter and di sconnect the coaxial 
cable. 

8 .  Receiver Filters 

Fig. 13 shows typical receiver sel ectivity curves 
both RF and IF. If the filters are checked in a test 
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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 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 ( Se e  Fig. 1 5) 

A P P L I C A T I O N  

1 .  Receiver Selectivity ( Fi g .  12) 

Thi s  shows a typical curve of  the o veral 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 approxi mate 
bandwiths for k eying purposes can be determined for 
any carrier frequency b etween 30-kHz and 200-kHz. 

3. Minimum Channel Spacing (Fig. 14) 

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 measurements. 

For example ,  if the interfering transmitter volt­
age is measured ( at the rec eiver) 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 
locat ed on the left hand column. A line could then be 
drawn through the two points as shown by the dotted 
line. The intersection of this line with the center 
line indicates the minimum channel spacing. In this 
case if the interfering signal is being keyed on-off, at 
15 pps,  the minimum spacing would be 2. 5-kHz. 

4. Supervisory Control Connections (Fig. 7) 

Whe n supervisory control is used with relaying, 
the supervisory control relay coil is conne cted 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 . 

Th e recei ver RF filter and the I F  fil t er l imits 
are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are shown at the top of each curve. The IF fili.Pr is 
divided into two s epar ate sections. The sel ectivity 
shown is for each section,  and the pin connection s  
for each section ar e a! s o  shown i n  the test circuit 
sk etch. 
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TABLE 1 

D- C PI N JACK MEASUR E ME N T S  WI TH R E FE R E N C E  TO N E G. D C  0 
-

CONDI T ION A COND I T ION 8 CON DI T I O N  C 
Tx- B iocked tt T x- B iocked Tx-Unbl ocked 

Description Jack Rx-No S ign al Rx-With Signal  Rx-No S i gnal 

129 VDC 5 1  VDC 1 29  VDC 5 1  VDC 1 29  VDC 5 1  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 Bt J-4 2G V 20 v 20 v 20 v 

DC Rx Osc J-5 7V 7 v 7V 7 v 

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

B- J-7 

DC-P1-E J-8 llOV 32 v 110 v 32 v 110 v 32 v 

DC-Q-7 Base J-9 69 v 0 v 78 v 2.3 v 66 v 0.3 v 

DC Q-7 Erffi t J-10 70 v 1.0 v 78 v 1.4 v 66 v 1.0 v 

DC 1x Osc J-11 7 v 7 v 7 v 7 v 7 v 7V 

Bt J-12 129 v 51 v 129 v 51 v 129 v 51 v 
I 

DC Q-10 Base J-13 18 v 18 v 

DC Q-10 Emit J-14 18 v 18 v 

RF rna out J-15 130 ma 130 ma 

DC ma RRH 
and 

AL ARM 18 rna 18 rna 

tt Tx =transmitter, Rx =receiver 
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TABLE 2 

TYPICAL TRANSISTOR DC MEASUREMENTS WITH REFERENCE TO NEG. DC 0 

Condi t ion A Cond i t ion B Cond i t ion  C 
Tx- B i ocked Tx- B iocked Tx-Unblocked 

Rx-No S igna l  Rx-W i th S i gnal  Rx-No S i gnal 
Tran s i 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 

129 VDC 110 110 129 115 114 129 

51 VDC 32 32 51 32 32 51 

Q-7 

129 VDC 70 68 129 78 80 86 

51 VDC 1.0 0 51 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-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. 
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TABL E 3 
D- C BL E E D E R  MEASUR EMENTS WI TH R E F E R ENCE TO N EG. DC 0 

1 29 VDC 5 1  VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2 (J-8) l lOV l lOV l lOV 32V 3 2V 
Junction R-6 1 and R-2'7 ( J- 10) 70V 78V 66V l.OV 1 .4V 
Junction R-27 and R-60 (P 1-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 (P 1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J-14) - - 18V - -

Junction R-45 and R-47 (TP-9) - - 45V - -

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

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

1 2  

Check Point  

FL 1-5 to Gnd. 
T 1- 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 
TYPI CAL R F  SIGNAL MEASU R EMENTS FOR R ECEIVER 

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

25 MV 
Sen s i t i vi ty 

(Vo l ts) 

80 MV 
Sens i ti v i ty 

(Volts) 

With Recei ver Cry sta l 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 MY 
Sen sit i v i ty 

(Vo l ts) 

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 
5 1V 
5 1V 
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TAB L E  5 

TYP I CAL R F  S I GNAL M EASU R EM ENTS FOR T RANSMI T T E R  

CH ECK P O INT VOLTS 

T5- 1 to Gnd. 5.5 

T5-3 to Gnd. 1 .0  

J 13 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 1 2-C to Gnd. 38.0 

Q 15-C to Gnd. 38.0 

T7-5 to Gnd. 9 . 8  

Output to Gnd. 8.0  
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1 4  

0 
0 

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

CI RCUIT  
F UNCTI ON D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

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

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

C-3 Rcvr. O sc. 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 1-1f, ±5%, 330 VAC , Paper 

C-8 B- to GND 1 .0 1-lf, ±10% ,  3 3 0  VAC , Paper 

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

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

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

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

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

C- 14 P A Bas e  Bypass Same as C-12 

t Note:  140 Jl/Lf for o sc .  freq. 1 10-kH z and above. 
270 JlJl f  for osc.  freq. b elow 110-kHz. 

MANU FACTUR E R ' S 
D E S I GNAT ION 

3JOC567 H l l  

3 30C566H 4 3  
or 3 30C566H57 

3 30 C569 H47 

330C567 H09 

14C9400 H13 

1876 999 

330C567 H02 

330C567 H05 
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C I RCUIT 
FUNCT ION D ESCR I PT I ON 

MANU FACTU R E R 'S 
SYMBOL D ES IGNAT ION 

CAP ACITORS ( Concluded) 

C- 1 8  P A  Bleeder 0. 5 flf, ± 20o/c, P aper 330C567 H06 

C- 1 9  Output Filter Tuning 500 flflf, Vari able, Air 3 28C092 H0 1 

C-20 Output Filter 390 flflf, ± 5o/c, 2500 VDC, Mica 3 30C561  H 15 

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

C-22  Output Filter 1 200 flflf, ± 5o/c, 2500 VDC, 3 30C56 1  H27 

Mica 

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

C-25 Q-7  Emi tter 1 2  mfd ,  ± 20o/c, 200 VDC 1 87A1 77 H0 1 

C- 26 Q-7 Base Bypass . 0 1  mfd,  ± 1 0o/c, 100 VDC 76.3A2 19 H15  

D IOD E S  

CR- 1 Bridge Rectifier General Purpose, 1 N63 584C433 H02 

CR-2 Bridge Rectifier Same as CR- 1  

CR-.3 Bridge Rectifier Same as CR- 1 

CR-4 Bridge R ectifier Sam e as CR- 1 

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

CR-6 Q-7 Bas e-Emitter Type 1 N457 A 1 84A855 H07 

CR-7 Voltage Regulator Typ e 1 N 3686 185A 2 1 2  H06 

CR-8 Voltage Regulator Type 1 N 1 3 69 584C434 H05 

CR-9 Q- 7 Collector Type 1N38 1 1  185A08 9  HOB 

CR- 1 0  Q-10 Emitter Type 1N30 28 A 188A302 H 1 4  

CR-1 1 Voltage Regulator Type 1N3024B 188A30 2  H 1 2  
. 
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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 ESCR I P TION 

MANUFACTU R E R ' S  
SYMBOL DESIGNATI ON 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 584C27 1 H02 

F H-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. S1t330C69 1 H 1 2  

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-20 1  by customer 

F L-2 Rcvr. IF Bandpass 20-kHz Fixed Freq .  54 1D086 G0 1  

0 F L -3 Transmitter Output 3 0-200 kHz 4 07C772 G0 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 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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E L E C T R I C A L  P A R T S  L I ST 

CI RCU I T  
FUNCTION DESC R I P TION 

MANU F ACTU R ER'S 
SYMBOL DESIGNATION 

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 3 28C093 HO 1 

J- 16 Output Filter GND Banana Tip Black 3 28C09 3 H02 

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

INDUCTORS 

L- 1 Core and Coil 1 1  MH Total - 6 MH 3 29C450 
Assembly Tap (Part of FL-3) 

L-2 Core and Coil 2. 5 MH (Part of FL-3) 329C449 
Assem bly 

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixe r  'Type 2 N525 184A638H1 3  

Q-2 Rcvr. Osc. Tyne 2N4 14 1 84A638H 1 4  

! i 
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TYP E K R CARRI E R SET ________________________________________________________ _ 

CI RCUI T 
FUNCT ION 

SYMBOL 

Q-3 Rcvr. Osc .  

Q-4 Rcvr. IF 

Q-5 Rcvr. IF 

Q-6 Rcvr. IF 

Q-7 Rcvr. Output 

Q-8 Xmtr. Osc. 

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 12 Xmtr. PA 

Q- 15 Xmtr. PA 

R-1 Rec. Input 

R-2 Filter Matching 

R- 3 Filter Load 

R-4 Rcvr. Osc. 

R-5 Rcvr. Voltage 
Divider 

R-6 Q-2 Collector 

R-8 Rcvr . Voltage 
Divider 

R-9 Rcvr. Voltage 
Divider 

18 

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

D E SC R I PT ION 

TRA NSISTORS ( Concluded) 

Saml' as Q-2 

Same as Q- 1 

Same as Q- 1 

Type 2 N657 

Type 2N698 

Same as Q-2 

Same as Q-2 

Same as Q- 1 

Type 2 N657 

Same as Q- 12  

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 

15K ± 1%, 3W 

Same as R-8 

MAN U F ACTUR E R ' S  
D E SIGNATION 

1 84A638H 15 

76 2A585H02 

184A638H 1 5 

584C276 H 23 

330C595 H 37 

584C276 H 19 

330C666 H68 

330 C664 H 5 1  

763 .Al 26H08 
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TYP E KR CARRI ER SET _______________________________________________________ I . L_._4_1 ·_9_4 1_ 

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

CI RCUI T  
FUNCTION DESC R I P TI ON 

MANU FACTURER'S  
SYMBOL D ESIGNAT ION 

RESISTORS (Continued) 

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

R- 1 1  Q-2 Base 100 K, ±5%, 1/ 2 W 330C665 H05 

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 Sam e as R- 1 1  

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

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

R- 18 Rcvr. Osc. 9. 1 K, ±5%, 1/2 W 330C664 H72 

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

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

R-2 1  Q-5 Bias 150 Ohms, ± 5%. 1/2W 330C664 H29 

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

R-23 Q-6 Bias 330 Ohms, ± 5%, 1/2 W 330C66 4  H37 

R-24 Q-6 Bias Sam e 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 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 ER SET __________ ________________ ______________________________ __ 

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

CI RCU I T  FUNCT ION DESCRI PT ION MANU FACT U R ER'S  I 
SYMBOL DESIGN AT ION 

RESISTORS (Continued) 

R- 3 1  Q-8 B ase Sam e as R- 1 1  

R-32 Q-8 Base Sam e as R- 2 

R- 3 3  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 Sam e as R- 2 

R-37 Q-9 Collector Sam e as R-6 

R-38 Key Filter Same as R-23 

R-39 Buffer Voltage 36 K,  ±5%, 2 W 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 Bi as 33 K, ± 5%, 1 / 2  W 3 30C66 4 H85 

R-45 Buffer Voltage 15 K, ± 10%, 1 W 330C596 H 3 9  
Divider 

R-47 Buffer Voltage 6 . 8  K,  ± 5%, 1 / 2  W 3 30C664 H69 
Divider 

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

R-49 PA Bias 27 K,  ±5%, 2 W 3 30C668 H83 
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T Y P E  K R  CAR R I E R  SET ____ ______________________ :.;:I.L:.:.·....:. 4..:....1·.:..94:.:. 1.:..:.1.:..:K 

E L ECT R I CA L  P A R T S  L I S T  

CI R CUI T 
FUN CT ION D E SCRIP T ION 

MANUFACTUR E R'S 

SYMBOL D E S I GNATION 

R ESISTORS ( Concluded) 

R-50 Xmtr .  PA Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohms , ± 5%, 1/ 2 W 330C664 HO 1 

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

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

R-60 Recvr. Bl e ed e r  1 K ,  ±5%, 25 W 584C 4 1 6  H 6 2  

R-6 1 Recvr. Ble eder 600 Ohms, ±5%, 25 w 5 84C416 H 5 7  

R-6 2 Recvr. Bleeder 350 Ohms, ±5%, 25 W 584C4 16 H 5 2  

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

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 3 30C668 H 4 3  

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

R-68 Xmtr . Blocking 10 K ,  ±10%, 10 W 3 30C577 H 0 1  

R-69 Q- 10 Emitt er Same as R- 19 

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

R-7 1  Q-4 'Emitter D etermined in test 

R-72 Q-5 Emitter D etermined in test 

R-73 Q-5 Base 220 Ohms, ± 10o/c, 1/2  w 187 A641H l l  

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

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

R-76 Q-5 Collector Same as R-7 5  
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TYP E K R CAR R I E R SET ________________________________________ __ __ __ __ __ __ __  ___ 

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

CI RCU I T  
F UNCTI ON 

MAN U FACTURER'S 
SYMBOL 

DESCRI P TION DES IGNAT ION 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  7 14B677 G01 
10K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 2 05C 043G01  
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K :  205C04 3 G03 
300 ohms 

T-4 IF Output Impedance Ratio 4 K :  Sttl962693 , 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: Stt 196 2694, L· 6 33000 
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-4'1 Same as TP-1 
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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  Ll ST 

CI RCUI T 
F UNCT I ON SYMBOL 

D E SC R I PTION 

SOCKETS 

X-1 FL-1 Octal 

X-2 FL-2 Same as X- 1 

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

XY- 1 Rec. Y- 1 Crystal 

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

CRYSTALS 

Y-1 Rcvr. Osc. Specify Channel Freq. 
Plus 20-kHz. 

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

RESERVE SIGNAL DETECTOR 
(8#4 70D 167G02) 

R-1 Resistor, Level 200 K, 2 W, Pot. 
Control 

R- 2 Resistor , Limiting 2000 ohms , 2" tube. 

S-1 Test Switch SPST Normally Open 

MANU FACTU R E R 'S 
D ES I GNATION 

330C689 H0 1 

58 4C606 H0 1 

3 28C083 

328C083 

1 84A086H27 

1 267296 

3 27C854 HO 1 

I.L .  41·941 .1 
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TYP E KR CARRI ER SET __________________________________________________ _ 

8+1--jf 
l .., ., c o 

l3 l I 
I CARRIER. � p 8 
i TES T 

R X -/ CARRIER 
S WI T C H  

175 Jt. /  SI V 
600 A I / 2 9 V  

t2 50 .J:L / 2f8 v 

IK/St V 
4K. I t � 9 V  

! O K  1� :ev 

(' Sl.ll/.':t v 
/K(t � 't V  
I I( / 258 V 

_j_�L�' _ _ _ - - - _ _ _ .._ __ 

I< EQlJIR E MEN TS FOR_ 
5 UPPt- Y C4RRIER. 
VCJ L Tl!6 c  STII R T  

SJ v o c.  
I '2 ')  V DC. 

2 58 VDC 
+ .St V  7MA 

+ 1 2 9 V. 8MA 
+ 258 V8MA 

I-ll · 
/.1-fZ /'1  RE L 4 YING 

CA R R ie€. S TO P  S T�A P 
+28 V IN 

� 40 v II\/ 
+ 4tJ v o u r 

KR R£L A Y I AI G  TR A NSMIT TER / 
REC.V eX TE RNA L CO NNECTIOJJ S 

TER. MINA. L - CO AIAIFCIIO A./ 
I I  GRCJUA/D 

/2.  CtJAY.IAL CABt..E 
1.8 SUPER VISOR Y PREFER.ENC£ CONT4CT 

I 4. (A. RRt£R. 5 To P 8 Rc TURIJ 
15 CA RRIER S TART (POSI TI VE) 
16 A LARM CUTOFI=' FOR_ CtJMMtJA.JICATIOA.IS 
/ 7 8 /111/AJ U S  
18 CARRie I< STOP (Hl /H�M) 
1 9  8 PLUS 
2 0 RE L A Y  CO I L  

l._ l CARRI ER.. 

TAL A L A RM -. J  

� 
i ( O M  

NO TES 
;6 CO.V/'Jl£€1 !(X I {.9W6 �f lJ 5iitJS 

8 11{ 15�5�!1) � 9  s,.,·owAJ 
f FOR Sl � 129  V D C  S U PPL Y. 

t t FC!R 2S8 V D C  5 UPPL Y U S E  
3 3 0 C I 9 1 HO I  R ES I S TO R  U IJI T 

IU � D WG 2 '2 3 13 4 9 7 
0 FO I? S {1,0/TR VISO� y (.-<JN T�Ol. 

PRE Fe!<' cNC£ COM TAC T$ .  

Fig. 3 - Relaying Control Circuits - HZIHZM (Dwg. 1- 329C704) 
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I .L. 41·94 1 . 1 K  TYPE KR CAR RIE R SET ______________________________________________________ __ 
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0 Fig. 5. Relaying Control Ci rcuits -GCX!GCY (Dwg. 2-329C704) 
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TYPE K R CARRI ER SET ____________________________________________________ �I .L�-�4�1-���1�.1�K 

� � �---8 

I 
Kl I 

I 
I 
L _  

NOTES : 

8 

ADJUST FOR 
9 M A  AT J l  

!.REMOVE FOR K R  CARRIER PLUS SUPV. C ONTROL 
WITHOU T  RELAYI NG.  

2.  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 8 6 .  

..-- 5 W I D E  x � DEEP-TWO S LO TS - 8 1 6  

""' 

J 2 

I 2 3 4 - - -
5 6 7 8 

I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
:---

1 � 
v 

J 
t-- 2 2_�1 4 -lq) 

�l 
t .... 

629A552 

I() IN - �  
� u _j 

�l4L�--------------------------'e ,t_M_T_G_. c_E_N_�--------------------�� 292B991 

Fig. 7. Supervisory Control Auxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 991 ) .  
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TYPE K R  CAR RI E R SET __________________ __ __ ______ ____________ __ __ __ __ ________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I C E  AND 
SUPERVI SORY CONTROL APPL I CAT I ON 

(CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C , P I G. 2 ) 

250-VOLT OPERAl i ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOW. ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZ� OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·OAR REtAYIIG) . 

R E S I STOR UN I T  SCHE�AT I C :  

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

O UT 

I N  � I . I A M P. 

COM . 2.5 

R 8  R 7  R G  RS 

POWER CONSUMPT I ONS- 303 WATTS AT 258 V.  
390 WATTS AT 280 V .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY t q q  VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/HZ� OPERATI ON 
JUMPER TP-7 AND TP-8 I S  REMOVED . 

q s  VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN TP5 AND J 12  
BETWEEN TPl  AND  TP2 
BETWEEN TP3 AND Tpq 

I N  THE FT CASE�  JUMPERS ARE  CONNECTED ACROSS 
R60 AND R6q , AND THE CONNECT I ON 8£TWEEN  R6� 
AND D I ODE CR8 I S  REMOVED . 

I N  ADD I T I ON ,  FOR qS-VOLT SUPERV I SORY C ONTROL , 
R59 I S  CONNECTED I NTO THE C I RCU I T. 

Fig. 8. Connections, 48-250 Volts and Supervisory Control  (Dwg. 407C971)  
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T Y P E  KR CAR RI ER SET ____________________________ I .L_._4_1 ·_94_ 1_ .1_K 

T R ANSM I TT E R OUTPUT F l  LTE R F L-3 CO N N ECT I O N S  

CO I L  PA R A L L E L 

L I N E  F R E Q U E N C Y  R A N G E  CO I L  CO N N E CT I O N S  CAPAC I TO R  CON N ECTIONS b. 

1 27.7 K H Z -30.0 K HZ 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.� K H Z -39.0 K H Z  L - 1  ( 1 -5) ( 3-6) 6-8- 1 1 

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

6 �0.3 K H Z-�5.0 K H Z  L - 1  ( 1 -2) ( 3-6) 6 -8- 1 0- 1 1 

7 �3.0 K H Z-�9.0 K H Z  L - 1  ( 1 -2) (3-6) 6 -8-9- 1 1 

8 �7.7 K H Z -56.0 K H Z  L - 1  ( 1 -2)  (3-6) 6-8- 1 1 

9 �9.5 K H Z-58.5 K H Z  L - 1  ( 1 -2) (3 -6) 6-8-9- 1 0  

1 0  57.0 KHZ-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 -�) ( 6 - 7 )  6 -8-9- 1 1  

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

1 3  77 .5  K H Z -93.0 K H Z  L - 2  ( 1 -�)  (6-7)  6-8-9 - 1 0 

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

1 5  1 02.7 K H Z - 1 �7.0 K H Z  L -2 ( 1 -�)  (6-7)  6-8-9 

1 6  1 36.6 K H Z-21 0.0 K H Z  L - 2  ( 1 -�) ( 6 - 7 )  6-8 

b. = CO N N ECTION F R O M  6 TO 8 IS M A D E  B E N E ATH T E R M I N A L  P LATE O N  A L L  S ETS AT TH E F ACTO R Y .  

Fig. 9 .  Connection s - Output Fil ter (Dwg. 149A420) 
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TYPE K R  CAR R I E R  SET ____________________ _ 

1 0  
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Fig. 70, Tran smitter O utp ut Fi lter Sele ctivity (Dwg. 377996) 
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TYP E K R CARRI ER SET--------------------------------------------�---------

50 
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Fig. 1 2. Receiver Selectivity ( Curve #377993) 
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TY P E  K R  CA R RI E R  SET----------------------------

50 � 
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2 K U� 

! KHZ 

ZERO DB = cS VOL TS 

MINIMUM CHANNEL SPACING, 

FOR KE Y£0 CA RRIER IS PPS 

Fig. 1 4. M in imum Channel Sp acing (Cu rve li377998) 
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TY P E  K R CAR R I ER SET __________________________ I_:_:. L::.:_. _:_41.:__·9 4=--:....:.1 :..:..:..:. 1 K 

�r-------' . .  '-------otJ 

8£11(/( 

�--------------- a '�'--------------� 

Coaxial Lead . . .  7560346 G0 2 

�'" '<c-----.: B L A CK- I --------------- 8 'r----------------------�• 

Output Lead . . .  7 560346 G0 3 

+ 

�------------------- 8 ·�'-------------------.� 

Main Harness . . .  7 560346 G04 

Fig. 15 .  Test H arn ess - (Comp lete Set) 
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Westinghouse I. L .  41 -941 . 1  H 
I N ST A L L A TI O N  • OPERATION • M A I N TEN A N C E  

INSTRUCTIONS 
TYPE KR CARRIER RELAYING 

TRANSMITTER-RECEIVER 

Flexitest Case Mounted -with provision for rear -mounter Voice Adapter 
Accessories. 

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 

Style 

470Dl 67 G02 

250 Volt Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness (Complete Set )  . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D 346 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 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Specif ications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
250.. Volt Resistor Unit . . . . . . . . . . . . . . . . Page 8 

Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

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

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

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 14 
Electrical . . . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 4 L I S T O F  T A B L E S  
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Table 
Reserve Signal Detector . . . . . . . . . . . . . . . . . . . Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

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

2 Transistor DC Measurements with 
Refer ence to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 1  

Instal lation 
3 D-C Bl eed er Measurements with 

Refer ence to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 12 
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 

Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

SUPERSEDES I . L. 41 -941 . 1  G EFFECTIVE OCTOBER 1 972 
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T YP E KR CARR I E R S E T  ________________________________________________________ __ 

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

Figure References 
Ci\UTION The voltages encountered in  thi s  equip­

ment ar e dangerous to l i fe .  To be safe, di sconnect 
th e nower source and clos e th e grounding switch 
when servicing th e equinrJ1 ent. 

2 

1 Outl ine - Fl exitest Case 540D 753 
2 Internal Sch emati c . . . . . . . . . . . . . . . . .  . . . .  . .  . 540D 780 
3 Relayin g Control Circuits 

(HZ/HZM )  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1- 32 9C704 
4 Relaying Control Circuits 

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

5 Rel aying Control Circuits 
(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C 704 

6 Component Location . . . . . . . . . . . . . . . . . . . . . . .  540D 7 8 1  
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections,  4 8- 250 volts 

and Sup ervisory Control . . . . . . . . . . . .  4 07C 97 1 

9 Transmitter Output Fil ter 
Conne ctions . . . .  . .  . . . . . . . . . .  .. .. . . . .  . .  149A420 

10 Transmitter Output Fil ter 
Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 

1 1  Reserve Signal Detector - Outline and 
Schemati c . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  329C 703 

1 2  Receiver Sel ectivity . . . . . . . . . . . . . . . . . . . .  . .  

1 3  Receiver Fil ter Limits . . . . . . . . . . . . . . . . . .  . 

1 4  Minimum, Channel Spacing . . . . . . . . . . . .  . .  

1 5  Test Harn ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C 377993 

C 3 7 7995 
C 3 77998 
756D346 

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,  Tel emetering, 
Supervisory Cont rol and Sl e et Detection.  Facil iti es 

are provided for a pl ug-in t ype voi ce adapter. The 
basic design is for operation from 1 25-volt station 

batteries. However, the apparatu s may al so be o per ­
ated from 48-volt  or 25(}-vol t station batteries by 
means of var ious internal connections.  Th ese various 
connections as wel l as most of the adjustments are 

made at the factory , al though they c an be changed in 

the field .  

Al though desi gned primarily for operation with 

Westinghouse protective  relay s, this  appar atus may 
also be coordinated with other  types of directional ­
distance rel ays and with most oth er contact keyed 
devic es . 

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

Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-k Hz to 200kHz 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(}-db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt w ith a 1 25 V . D . C .  
sup p ly .  0 . 5  watt with a 
48-volt d-e supply .  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At  l east 4 6-db below funda­
mental . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6(}-ohm coax. 

cabl e .  (Suitabl e for 5 (}. 70 ohm 
cabl e . ) 

Transmitter Outp ut Filter Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig.  1 0  

Transmitter and Recei ver Oscil lator and Frequ ency Stabil ity . . . . . . . . . . . . . . . . . . . . . .  From - 20o c to + 55° C with si- * 
multan eou s voltage variations 

from 105 to 140 VDC , the fre­

quency remains within ±20 Hz. 
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TYPE KR CARRIER SET ---------------------------I ._L_. _4 J_.9_4_1 ._1 _H 

Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-Y2% 

Ambient Temperature Range . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . - 20o c to + 550 c. 

Receiver M aximum Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 25 volts for 10 rna. 
output. 

Receiver Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 2  

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

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

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

Carrier On-Off Keying . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  . . . .  . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . Requires one p air o f  con­

tacts c ap able 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 AU T I O 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. 

D E S C R I P T I O N  

Mec h an ical 

Thi s apparatus is supplied in a Flexitest case 
and may be either flush or proj ection mounted in 

order to match other s witchbo ar d equipment. The out­
line dimensions and al so the dril ling plan for flush 
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 fol lows : 

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 
boar d and pull them out as far as they will extend. 

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

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

Fi g. 6 .  shows the l ocation of major components 

such as potentiom eters, j ack , test points, crystal s, 
transistors, etc. External connections and the 
Schem atic Diagram are shown by Fig. 2 .  The num­
bered terminals shown as s quares apply to the ex­
ternal terminals. 

Pr ovisions are- made for pl ugging 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 plugged in. The normal projection 
for a rear mounted Voice Adapter is 3-inches  be­
yond that o f  the relaying equipment. When the KR 
Relaying Unit is supplied with the adapter, a patch 
cord is availabl e  on separ ate o rder. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently located terminal 
board. 

The panel cutout information necessary for mount­
ing the R eserve Signal Detector is shown by Fig. 1 1 . 
This unit consists of a potentiometer and pushbutton 
switch mounted on a small panel , itsel f suitable for 
s witch board mounting. 

For 250-volt operation , separate auxiliar y resis­
tors are required, as shown in Fig. 8 .  

Electrical 

Tran smitter 

The transmitter is made o f  four main stages in -
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eluding an oscil l ator,  driver, power amplifier, and an 
output fil ter. In the oscil lator, the crystal is op erated 
as a resonant circuit b etween the col lector of one 
transistor and the base of the other. The feedback is 
supplied through a capacitor from th e col lector of the 
second tran sistor to the bas e of the first transi stor. 
The frequency is indep endent 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
pl ied to the coll ector. For C ARRIER START (when 
in the blocked position) a smal l positive voltage is 
applied to the col lector of Q- 10 by means of bleeder 
resistors R-67 and R-68. 

The power ampl ifier consists of two transistors 
Q- 1 2  and Q- 1 5, which are operated as class B ampli­
fiers in push-pul l .  Resistors R- 52 and R-55 are for 
stabilization. 

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 fil ter consi sts 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 order to 
obtain constant selecti vity regardl ess 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 stage. 

The receiver s ensitivity is adjusted by m eans o f  
t h e  continuously variable input control R- 1 and by 

connecting or disconnecting resistors R-73 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 is 20-kH z  above the i ncoming signal 
frequency. 

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

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

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

are shown in Fig. 1 3 .  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 nece ssary 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 
1 700 ohms distance relay RRH coil and its associa­
ted 500 ohm alarm coil. It may also b e  used to drive 
other relay coils such as is shown 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 in no output. 

Po sitive 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 1 5 .  In the case 
of distance relaying with Westinghouse HZ/HZM 
relays, application of a positive voltage to terminal 
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18 will stop the transmitter output. Output may also 
b e  stopped by removal of negative battery from 
terminal 18 . 

Reserve Signal Detector 

The Reserve Signal D etector is shown by Fig. 1 1 .  
Effectively R- 1  i s  a remote transmitter output control .  
T hi s  control i s  obtained through varying the driver 
Stage (Q- 10) emitter bias, and is effective over a 25-
db range of tr ansmitter output. T he detector i s  
switched into service by & 1 .  By adjusting R , 1 for a 
given receiver relay current at the far end of the 
channel , a r el ative measur e  of the channel attenualion 
may be obtained. This is discussed fur ther in the 
section on Adjustments. 

Communications 

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

u sed. Relaying takes preference, and full output is 
obtained when full voltage is supplied to terminal 
1 5 .  

Rel aying Contr ol Cir cuits 

Figs. 3, 4 and 5 show simpl i fied diagrams of the 
r elaying control circuits. 

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 tran smission 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 
trans mi 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 anci keep it from being turned 

on by secondary functions such as r eserve 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 coi l  
will ener gize through tr ansistor Q-7 in the receiver . 

When carrier start operation occurs,  the CARRIER 

START contact opens applying a positive vol tage 
(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
pl ifier . 

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 i s  permanently connected to 
terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fig. 3) 

The control of the carrier set i s  effected by the 
CARRIER START and the CARRIER STOP contacts. 
These contacts are shown in their norm al standby 
condition. 

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

The control of the carrier set is such as to start 
the transmission of carrier when fault power on the 
transmission line is flowing out of the line section 
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 r eserve signal de­
tection and communication, should these functions be 
in use at the same time. Should carrier now be r e­
ceived from the r emote station, the hold coil and alarm 
coil will energize through tr ansistor 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 driv er stage in the transmitter 
and also applies proper bias for the power amplifier. 

When a car rier stop operation occurs, the CAR­
RIER STOP contact opens. This applies a positive 
voltage (see Fig. 3) to terminal 18 which blocks th e 
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 po ssible to have a fal se 
trip. 
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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 c enter frequency. One of the oth er 
transmitters would be 100 Hz above, the other 100 
H z  below thi s  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 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 

Reserve Signal D etector . . . . .  .. . . .  . . . Fig, 1 1  

C o n ne c t i on s 

External 

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

6 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial Cable 

OPERATION 

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

1 25-Volt K-DAR and GCY Rel aying 

1 25-Vol t HZM Relaying, Tel emetering, 
and Supervisory 

25Q-Volt K-DAR and GCY Relaying 

25Q-Volt HZM Relaying, Telemetering, 
and Sup ervisory 

Various com binations of the inductors and ca­
pacitors of the transmitter output fil ter are required 
depending on t h e  channel frequency. These are tab­
ulated in Fig. 9 .  

A d j u s t m e n t s  

This appar atus is generally tuned to  and tested 

13 and 19 . . . . . . .  Supervisory Preference 
Contacts 

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

carrier start contacts 
16 . . . . . . . . . . . . . .  Battery po sitive for alarm 

cutoff ( used with com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier stop for HZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bt 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

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 
coaxial cab! e to ground before changing taps on th e 
Line Tuner or matching transformer. 

Internal 

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

BL EEDER RESISTORS IN THE CIRCUIT 

at the specified channel frequency before shipment. 
Final adjustments must be made in the fiel d and are 
descri bed in th e fol lowing par agraphs. Fig. 6 shows 
the l ocations of t h e  various controls.  

Transmitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50 ,  60, or 70 ohm non-inductive resistor depending 
on the char acteristic impedance 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 fil ter to r esonance. 

3. Insert fuses F- 1 and F - 2 to apply power to 
the apparatus. 
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4. Connect an A-C Vacuum Tube· Voltmeter 
(VTVM) across the non-inductive load. 

R-47 and R-48 

R-45,  R-47 and R-48 

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

R-45,  R-47 and R-41:1 

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

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

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

7 .  Whi le  increasing R- 42, tune the output filter 
for maxim um output until the output across the re­

sistor i s  approximately 8 volts. ( Appro ximately 
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 250 millivolts ( to produce 10 rna relay current) 
with input control R- 1 in maximum clockwise posi­
tio�.  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. A further 10-db gain or addi­
tional 25 millivolt sensitivity c an be obtained by 
also 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  and R72 h ave been selected at the 
factory to provide an overall gain of approximately 
25 millivolts with R73 and R74 removed. 

a. Sensitivity Adj ustment for Noise 

If the maximum on-frequency noi se l evel is known 
or can be measured, the receiver can be adjusted for 
this I eve! . Disconnect the coaxial cabl e and connect 
a 6(}-ohm non-inductive resistor and a VT VM across 
terminal s  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-ma output current. If i t  is impos sibl e 
to obtain 1-ma output current with control R- 1 i n  the 
maximum clock wi se position , then clip out resistor 
R-74, which is connected to the base of Q-4. If the 
gain is sti l 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 Adju stment for Remote Signal 

When the maximum o n-frequency noise is un ­
k no wn and cannot be conveni ently measured, the re­
ceiver may be adjusted for the remote si gn al .  First 
determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxial cabl e and connect a 6(}-ohm 
non-inductive resi stor and a VT VM across terminal s 
1 1  and 1 2. Add 15-db to the channel attenuation. 
Thi s  compensates for average vari ations such as 
channel and vol tage variations. For example, if  the 
channel attenuation is 5-db, add thi s to the 15-db 
making a total of 2(}-db. Tak ing this from 8 vol ts 
output of the transmitter, the recei ver shoul d then 
be set for a sensitivity of 0 .8  vol ts. To do this, ad­
just the transmitter output control R-42 for 0. 8 vol ts 
and then adjust the r eceiver input control so as to 
obtain 1(}-ma output curr ent . If i t  is impossible to ob­
tain 1(}-ma output cur rent with control R- 1 in the 
maximum clockwi se position ,  clip out resistor R- 74 , 
which is connected to the base of Q-4. If the gain 
is still  i nsuf ficient, clip o ut r esistor R- 73 ,  which i s  
connected to t he base o f  Q- 5. After completing the 
adju stment 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 noi se 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, 
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which would n ecessitate 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 knob so as to obtain 10 
milliamp eres relay current at a remote receiver, any 
increase or decrease in l ine attenuation may be noted 
as the difference between the original setting, and 
the setting required to obtain the given 10 milli­
amperes. 

250-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 17 (B-) and 19 (B+) on the rei aying set. 

Frequency Change 

If the frequency is changed in the fiel d, it is 
necessar y to change the i nput fil ter FL- 1 to the de­
sired channel frequency. This fil ter is of th e pl ug­
in type and may be r emoved by unsnapping the clamp 
and pul ling the f il ter 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 
k Hz. Figure 9 sho w s  the connections for the trans­
mitter o utpu t  fi l ter. It is necessary to unsol der the 
existing connections and m ake the new connections 
per the chart. After campi eting t he preceding, the 
tuning procedure as described under Adjustments for 
transmitter and receiver shoul d then b e  fol lowed. 

Note also that capacitors C 2  and C9 in the 
transmitter and receiver crystal oscillator circuits, 
respectively , may have to be changed. For fre-

quencies below 1 10 kHz, these capacitors are 270 
mmf. each. For frequencies of 1 10 kHz and above, 
the capacitors are 140 mmf. each. 

C AU 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 

8 

will remain fairly constant over an indefinite period 
unless a failure occurs . However, if transistors are 
changed, there may be considerable difference in 
these readings without the overall performance being 
affected . 

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

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

1 .  For D-C pin 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 measurements for 
transmitter, refer to Table 5 .  

6. Removal of  Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board , unplug J-15  
and J- 16 located near the  output filter. Loosen the 
two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

Pull board down so as to 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. 13 shows typical receiver selectivity curves 
both RF and IF. If the filters are checked in a test 
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setup ,  it is necessar y to use an accurate signal gen­
erator or preferably a si gnal generator and a fre -
quency counter. 

9. Minimum Test Equipment for Installation 

a. Milliammeter 0-25 rna DC. 

b. 60-ohm 5-watt non-i nductive 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) 

Volta� e Range: 0 . 1 5  to 300 volts 
Input Impedance: 7. 5 megohms 

10. Desirable Test Equipment for Apparatus 
Maintenance 

a. All items listed in Sect ions 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 h arness ( See Fig. 1 5) 

A P P L I C A T I O N  

1 .  Receiver Selectivity ( Fig .  12)  

This shows a typical curve of the 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 

b andwiths  for k eying purposes can be determined for 
any carrier fre quency b et ween 3 0-kHz and 200-kHz. 

3 .  Minimum Channel Spacing (Fig. 1 4) 

This is a graph from which minimum channel 
spacing can be obtained provided the signal strength 
of the interfering transmitter and th e sensitivity set­
ting of the receiver are known. These can be obtained 
from c alculations 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. Supervisory Control Connection s  (Fig. 7) 

When supervisory control is used with relaying , 
the supervisory contro l re lay coi l  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 recei ver RF filter and the I F  fil ter l imits 

are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin  connections 
are shown at the top of each curve. The IF fil t t'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 al so shown in the test circuit 

sk etch. 
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TAB L E  l 

D-C PIN JACK M EASUR EMENTS W ITH R E F E R ENCE TO B-

Descr ipt ion Jack 

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 1-E J-8 

DC-Q-7 Bas e  J-9 

DC Q-7 Emi t J- 10 

DC Tx Osc I J- 1 1  

Bt I J- 1 2  

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 14 

RF rna out J- 1 5  

D C  rna RRH 
and 

AL ARM 

t t  Tx = transmitter, Rx = receiver 

1 0  

CON DI T ION A 
Tx- B iocked t t  
Rx-No Signal 

1 29  VDC 5 1 VDC 

0 0 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

1 10 v 3 2  v 

69 v o v  

70 v 1 . 0  v 

7 v 7 V  

1 29 v 5 1  v 

COND I T ION B 
T x- Biocked 

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 

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 
I 

18 rna 1 8  rna 

CONDITION C 
Tx-Unblock ed 
Rx-No Signal  

129 VDC 5 1  VDC 

1 10 v 32 v 

66 v 0. 3 v 

66 v 1 . 0  v 

7 V  7 V  

1 29 v 5 1  v 

18 v 18 v 

18 v 18 v 

130 rna 1 30 rna 
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TYP E K R CAR Rl E R  SET ---------------------------• ·_L_. _4 1_- 9_4_1 ._1 _H 

TABL E 2 

TYPICAL T RANSISTOR DC M EASU R EM ENTS WI TH R E F E R ENCE TO 8-

Condit ion  A Condit ion B Cond i t ion C 
Tx- Bi ocked Tx- B iocked T x-Unb locked 

Rx-No Si gnal  Rx-W i th S ignal  Rx-No S igna l  
Transi stor (Vo l ts) (Vo l ts) (Vol ts) 

Et Bt Ct Et Bt Ct Et Bt Ct 

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

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

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

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

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

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 129 
5 1  VDC 3 2  3 2  51  3 2  32 5 1  

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- IOtt 1 8  1 8  0 . 4  

Q- 12tt  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 CAR RI E R SET ________________________________________________________ __ 

TABL E 3 

D-C BL E EDER M EASU R EM ENTS WITH R E F ER EN C E  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 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 - -

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

1 2  

Check Point  

FL 1-5 to  Gnd. 
T1- 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) 

TABLE 4 
TYPICAL R F  SIGNAL MEASU R EMENTS FOR R EC EIVER 

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

25 MV 
Sen s i t i vi ty 

(Vo l ts) 

80 MV 
Sen s i ti v i ty 

( Vo l ts) 

With Receiver 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 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 
Sen s i ti vi ty 

(Vol ts) 

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 
5 1V 
5 1V 
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TYP E K R  CARRI E R  S ET __________________________ I_. L_._4_1 -_94_1_· 1_H 

TAB L E  5 

TYPICAL R F  SI GNAL M EASU R EM ENTS FOR TRANSMITTER 

CH ECK P O I N T  VOL TS 

TS- 1 to Gnd. 5.5 

T5-3 to Gnd. 1.0 

J 13 to Gnd. 0 .085 

Q l O-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 to  Gnd. 8.0 
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TYP E K R CAR RI ER SET ______________________________________________________ _ 

14  

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 E SCRI PTION 

SYMBOL 

CAPACITORS 

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

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

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

C-5 Q-6 Emitter Bypass 1 .0  pi, ±20%, 200 VDC 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, ±10%, 1000 VDC, Paper 

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

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

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

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

C-13 Q-10  Bleeder Bypass Sam.e as C- 1 2  

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

t Note: 140 /1/l f for osc .  freq. 1 10-kHz and above. 
270 p.p.f for osc. freq. below 1 10-kHz. 

MANU FACTUR E R 'S 
DES IGNAT ION 

330C567 H 1 1  

3.30C566H4.3 -If 
or 330C566H57 

330C569 H47 

330C567 H09 

14C9400 H 18 

14C9400 H 17 

3 30C567 H02 

330C567 H05 
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I.L. 4 1 -94 1 . 1  H 
TY P E K R CAR R I E R SET ________________ ____________________________________ ___ 

C I RCUIT 
FUNCT I ON D ESCR I PT I ON 

MAN U FACTUR E R ' S  
SYMBOL D E S I GNATION 

CAP ACITORS ( Concluded) 

C- 18 PA Bleeder 0. 5 11f, ± 20o/c, Pap er 330C567 H06 

C- 1 9  Output Filter Tuning 500 1111f, Vari able, Air 3 28 C092 HO I 

C-20 Output Filter 390 1111f. ± 5o/c, 2500 VDC, Mica 3 30C561  H 15 

C- 2 1  Output Filter 680 1111f, ± 5o/c, 2500 VDC , M ica 330C56 1 H 2 1  

C- 22  Output Filter 1 200 1111 f, ± 5o/c, 2 500 VDC, 3 30C5 6 1  H27 

Mica 

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

C-25 Q-7 Emitter 1 2  mfd, ± 20o/c, 200 VDC 1 87Al77 H0 1 

C-26 Q-7 Base Bypass . 0 1  mfd, ± lOo/c, 100 VDC 7 6.3A 2 19 H 1 5  

D I O D E S  

CR- 1 Bridge Rectifier Gen eral Purpose, 1 N6 3  584C433 H 0 2  

CR-2 Bridge Rectifier Same as CR- 1 

CR-.3 Bridge Rectifier Same as CR- 1 

CR-4 Bridge Rectifier Sam e as CR- 1 

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

CR-6 Q-7 Base-Emitter Type 1 N457A 184A855 H07 

CR-7 Voltage Regulator Typ e 1 N3686 185A 2 1 2  H06 

CR-8 Voltage Regulator Type 1 N 1 3 69 584C434 H05 

CR-9 Q- 7 Coll ector Type 1N38 1 1  1 8 5A089 HOB 

CR- 1 0  Q-10  Emitter Type 1N3028 A  1 88A30 2 H 14 

CR- 1 1 Voltage Regulator Type 1 N3024B 188A30 2 H 1 2  
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TYP E KR CARRI E R SET 
__________________________________________________ ___ 

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 RER'S  
SYMBOL DESIGNATI ON 

FUSE HOLDERS 

FH- 1  B- For Type 3AGC Fus es 584C27 1 H02 

FH - 2  B+ Same as FH- 1  

FUSES 

F- 1 B- 3AGC 3/4 amp. SII330C69 1 H 1 2  

F- 2 B+ Same as F-1 

FILTERS 

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

specifi ed by 

customer 

FL-2 Rcvr. IF Bandpass 20-kHz Fixed Freq. * 541D086G01 

CONNECTORS 

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

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

J-3 Rcvr.  Osc. Output Terminal Studs 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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TY P E  K R CAR Rl E R SET ----------------------------'-·L_._4_1 -_9_4 1_. 1_H 

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

C I RCU I T  
FUNCT ION DESC R I P TION 

MANU F ACTU R ER'S  
SYMBOL DESIGNATION 

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. Osc .  Output Same as J-3 

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

J- 1 5  Output Filter Banana Tip Red 328C09 3 HO 1 

J- 16 Output Filter GND Banana Tip Black 328C09 3 H02 

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

INDUCTORS 

L- 1 Core and Coil 1 1  MH Total - 6 MH 3 29C450 
Assembly Tap (Part of FL-3) 

L-2 Core and Coil 2. 5 MH (Part of FL-3) 329C449 
Assembly I 

I 
L-3 RF Chok e  1 . 0  MH , 300 rn a  R-300 

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixer 'Type 2N525 184A638H 1 3  

Q-2 Rcvr.  Osc. Tyoe 2N 4 14 1 84A638H 14 
' 
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T Y P 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 R CU I T  
F U N C T ION D E SC R I P T ION 

MAN U FAC TU R E R' S 

SYM BOL D E SIGN AT ION 

TRANSISTORS (Conclud e d) 

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

Q-4 Rcvr .  IF Same as Q- 1 

Q-5 Rcvr. IF Same as Q- 1 I 
Q-6 Rcvr. IF Type 2N657 1 84A638H 1 5  

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

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

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

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

Q- 1 2  Xmtr .  PA Type 2N498  or  1 8 4A638H07 
Typ e 2N 657 1 84A638H 1 5  

Q- 1 5  Xmtr.  PA Same as  Q- 1 2  

RESISTORS 

R- 1 Rec.  Input 25 K, ± 20%, 1/4 W,  Pot.  5 8 4C276 H 23 

R- 2 Filter  M atching l O K , ± lO%, 1 / 2  w 330C595 H 37 

R-3 Filter Load Same as R- 2 

R-4 Rc vr. Osc . 1 K, ± 20 %, 1/4 W, Pot. 584C276 H 1 9 

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 H5 1 

R-8 Rcvr . Voltage 15K ± 1%, 3W 7 6 3 A l 26H08 
Divider 

n-9 Rcvr. Voltage Same as R-8 

Divider 
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TYP E K R CAR RI ER SET _______________________________________________________ 1 ·_L_. _4 1_-9_4_1 ._1 H_ 

CI RCUI T 

SY MBOL 

R- 10 

R- 1 1  

R- 1 2  

R- 1 3  

R- 14  

R- 15 

R- 16 

R- 1 7  

R- 18 

R- 1 9  

R-20 

R-2 1 

R-22  

R- 23 

R-24 

R-25 

R-26 

R- 27 

R-28 

R-29 

R-30 

FUN C T I ON 

Q- 2 Base 

Q-2 Base 

Q-3 Collector 

Q-3 Emitter 

Q-3 Base 

Q-3 Base 

Rcvr . Osc. Bleeder 

Rcvr. Osc. Bleeder 

Rcvr. Osc. 

Q-4 Bias 

Q-4 Bias 

Q-5 Bias 

Q-5 Bias 

Q-6 Bias 

Q-6 Bias 

Q-6 Emitter 

Q-7 Base 

Q-7 Bias 

Xmtr .  Osc. Ble eder 

Xmtr. Osc. Ble eder 

Xmtr. Osc.  Ble eder 

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

D E SC R I P T I ON 
MANUFAC TUR E R' S  

D ES I GNAT ION 

RESISTORS (Continued) 

Same as R-2 

100 K, ± 5%, 1/2 W 330C665 H05 

Same as R-6 

390 Ohms,  ±5%, 1/2 W 330C664 H39 

Same as R- 2 

Sam e as R- 1 1  

2. 2 K ,  ± 10%, 1/ 2 W 330C595 H 4 1  

18  K ,  ± 10%, 2 W 330C597 H40 

9. 1 K ,  ± 5%, 1 / 2  W 330C664 H 7 2  

100 Ohm s ,  ± 5%, 1/2 W 330C664 H 25 

Sam e as R-2 

150 Ohm s ,  ± 5%. 1/2W 330C664 H 29 

Same as R-2 

330 Ohms ,  ± 5%, 1/2  w 330C66 4 H37  

Sam e as  R- 2 

Sam e as R- 19 

Same as R-6 

20 Ohm s ,  ±5%, 1/2  w 330C664 HOB 

Same as R- 18 

Same as R- 17 

Same a s  R- 16 
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T Y P E K R CAR RI E R S E T  ________________________________________________________ __ 

CI R CUI T 

SYMBOL 

R-3 1 

R-3 2  

R-33  

R-34 

R-35 

R-36 

R-37 

R-38 

R-39 

R-40 

R-4 1  

R-42 

R-43 

R-44 

R-45 

R-47 

R-48 

R-49 

20 

FUNCT I ON 

Q-8 Base 

Q-8 Base  

Q-8 Emitter 

Q-8 Collector 

Q-9 Base 

Q-9 Base 

Q-9 Collector 

Key Filt er  

Buffer Voltage 
Divider 

Buffer Voltage 
Divider 

Buffer Voltage 
Divider 

Xmtr . Osc. Output 

Q- 10 Bias 

Q- 10 Bi as 

Buffer Voltage 
Divider 

Buffer Voltage 

Divider 

Buffer Voltage 
Divider 

PA Bias 

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

D E SC R I P T ION MANUFACTUR E R ' S  

D E S I G NAT ION 
I 

RESISTORS (Continued) 

Sam e as R- 1 1  

Sam e as R- 2 

Same as R- 1 3  

Same a s  R-6 

Same as R- 1 1  

Sam e as R- 2 

Sam e as R-6 

Same as R-23 

36 K ,  ±5%, 2 W 3 30C668 H86 

Same as R-39 

Same as R- 2 

Sam e as R-4 

Same as R-23 

33  K,  ± 5%, 1/2 W 330C664 H 8 5  

15 K ,  ± 10%, 1 W 330C596 H 3 9  

6 . 8  K ,  ± 5%, 1 / 2  W 330C664  H69 

15 K ,  ±5%, 1/2 W 330C664 H77 

27 K ,  ±5%, 2 W 330C668 H83  
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T Y P E  K R  CAR R I E R  SET ----------------------------.:.:1-.=L!..:. 4�1�-9:..::4�1 -�1 H  

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

CI R CUI T 
FUN C T I ON D E SC R I P T ION 

MANUFACTUR E R ' S  

SYMBOL D E SI GNAT ION 

RESISTORS ( Concluded) 

R-50 Xmtr. P A  Same a s  R- 19 

R-5 2 Q- 1 2  Emitter 10 Ohms,  ± 5%, 1/ 2 W 330C664 HO 1 

R-55 Q- 1 5  Emitt er  Sam e as R- 5 2  

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

R-60 RP cvr. Bl ePrl er  1 K ,  ±5%,  25 W * 584C 4 1 6  H 6 2  

R-6 1 Recvr.  Bleeder 600 Ohms,  ± 5%, 25 w * 5 84C4 1 6  H 5 7  

R-6 2 Recvr. Bl e eder 350 Ohm s, ±5%, 25 w 584C4 16 H 5 2  

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

R-6 6  T-7 Load 560 Ohm s, ± 5%, 2 W 3 30C668 H 4 3  

R-67 Xm tr. Blocking 1 0  Ohms, ± 5%, 2 W 330C668 HO 1 

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

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

R-70 FL 2 De coupling 470 Ohms, ± 1 0%, 1/2 w 330 C595 H 2 1  

R-7 1  Q-4 "Em itter Determin e d  in  test  

R-7 2  Q-5 Emitter Determined i n  t e st 

R-73 Q-5 Base 220 Ohms, ± 10%.  1/2  w 1 8 7 A64 1 H l l  

R-74 Q-4 Base 1 K , ± 5o/c. 1/2 W 1 8 4A76 3 H 27 

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

R-76 Q-5 Collector  Same as R-7 5  
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TY P E K R CAR R I 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  MAN U FACTU R E R 'S 
SYM BOL F UNCTI ON DESC R I P TION DES IGNATION 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  * 7 14 B677G01 
1 0K 

T-2 Rcvr. Osc. Impedanc e Ratio 10 K: * 2 05C043G01 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K :  2 05C043G03 
300 ohms 

T-4 IF Output Impedance Ratio 4 K :  * S#1 9 6 2 6 93 , L-592289  

500 ohm s 

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

T-6 Xmtr. Buffer Impedance Ratio 10 K :  * 7 1 4B666G01 
400 ohm s CT 

T-7 Xmtr . Output Impedance Ratio 1930:  S ii 19 6 2694, L- 1}33000 
60 

TEST POINTS 

TP- 1  R-5 Terminal studs 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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TY P E  K R  CARRI ER SET I.L. 41-94 1 . 1 H  

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

C I RCU I T  
F U NCT I ON D E SC R I PT I ON 

MAN U FACTU R E R ' S  

SYMBOL D ES I GNATI ON 

SOCKETS 

X-1 FL- 1 Octal 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 584C606 H0 1 

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

CRYSTALS 

Y- 1 Rcvr . Osc. Specify Channel Freq. 3 28C083 
P lus 20-kHz. 

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

RESERVE SIGNAL DETECTOR 
(SJt4 70D 167G02) 

R-1 Resistor , Level 200 K ,  2 W, Pot. 1 84A086H27 
Control 

R- 2 Resi stor, Limiting 2000 ohms,  2" tube. 1 26 7 296 

S- 1 Test Switch SPST Normally Open 3 27C854 HO 1 
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TYP E K R CAR RI ER SET __________________________________________________ __ 

To l3 
(ARRIE/e � P8 

R X -/ 
CA/ti?IER 
S WI T C H  

17S .n. /  S! V 
eOlJA / 1�9V 

12 5o "'-/ usv 

B -

!K/SIV 

4K/ 1'29V  
IOK/ 2 5BV 

250./LISI V 
IK/I'.Z9V 
II( /258 V 

c o  

!<EQ{J!R.EMEN TS FOI{ 

5 UPPt..Y CAR.R.Icli!! 
VfJ I.. TAGE STA R T  

SI VD C.. + SI V .  7MA 
1 2'J VDC + 121V. 8MA 2 58 VDC + 2.58V.8MA 

C A R.ltiER. 
STO P 

+Z8 V 
+ 40 '1  
t- 44 v 

K� R£L A Y I W6 TR A WSMITTER / 
RcCY EX TERNAL CO IJNECTIOJ.J S 

TERMINAL - C"O AJAIECTIOI.I 

GINJUAID 

C<JA't114L CABLE 

r· 
I 

I 

S T�A P 

IN 
IAI 

o u r  

+ t  

IN 

II 
1'2. 
1.3. 

1 4· 
IS 
/6 
/7 
!B 
19 
2 0  

SUPEif VISOR Y P�EFERENC£. CONTACT 
CA ��IER S TOP B- RETURA/ 

CARRIER. S TART (POSI TI Ve) 
ALA�I'f CtiToF� �o�t. caMMI.IA/ICArtO!.IJ 
B MIJ.Jt.JS 

CI����E� STOP (I-ll /H�M) 
B PLUS 
R..ELAY CO IL 

f l UIRRI£/e.. IAL A L A RM 

__ J 

AIOTES 

f P:OR. Sf f 1 2. 9  V D C  S U PPL Y. 

'f 't  FCJR 2S8 VOC S UPPL Y l)SE 
3 :J 6 C I 91HOI R ESISTO �  U/.JI T 

/UF DWG 2 2 3 8 4 9 7. 
0 FO � SliPEit VISc� Y CoAt 'T'�()L 

P�EI"'£� ENCE CO AJ TACTS .  

Fig. 3 - Relaying Control Circuits - HZ/HZM (Dwg. 1-329C704) 
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� co 

CA 1? 1?1£11!. TE S T  
PB 115 §..i 

(0 co 

Y R3 e 
l oS 1:1 

r I Fl I 
K� : ..t'e l u 

� - o'� - ;. lt - &'.? 
L__ _____ � ' 

R E Q Ut � E /VTEIJ TS FCI!:. K DAI!:. *?c L A YIIJG 
� U PPL 'f' VC' L .,.-4 G F  

5 1  / o c  
CJ'. RRtE!<' S TA R T  

� 3 7  V 7MA 
-+ I C C  V ,: M4 I 2 9  1/ 0 C  

2 5 8  V D C  -1 I C O  V -- MA 

l•_� ;;c R E L A Y I N G  TRA t�.· S ;v' I T TF. Ii!:.  I 
R [CV EX IEKNA L ,··o :� f,' ': <� TIO N S  

T E R/'/1 1 / J A L  CO N N €. C T ' v /...1 

I I S R C U!V O  

CO A XIA L CA B L E 

CARRIER s -rop 
{ VO L T S  

C. VO L T$ 
C V O L TS 

5 UP E R VI 5 0 R. Y  PRE FE REAICE CO I-JTA C T 

.:Jj p ,?!ER STO P  8 - R E T URN 

NOT ES 

I.L. 4 1-94 1 . 1 H  

c l CA RR,££ [ J A L A � M  

�T7 � � r � '�--- r.-L. 

KR CA R..(!£R 4SSY 

- (OA XIAL 
C A  8 L E 

T O  L I N c  
TUDE/I!_ 

.t<'U lJ WCl :;c+O D 7!o_ � [ - - - - - - �� t + 

t FOR 5 ! !$ 1 2 'j V D C  ec U PP L Y  
2. 

1 3  

1 4  
I S 
l iS 
1 7  
1 8 
1 9  
2 0  

CA PR I ER ST.I, � T (.PoSir/ VAE )  
,..j !. � R M  cu TOFF FuR CO I--1/VIUNICATIOAI$ 

e !v7 / AJ U S  

C A R. Rt£R_ S TtJ P  (H r:/H Z. M) 
B PL U S  

f t FOR 258 V D C  SUPPLY U S E  
3 3 0 C I91 I-IO I R_ E S I S TO R.  UNI T 
RE F D of./6 2 23 .9 4 9 7 

RE L A Y  CO I L.  

fig. 4-Re/aying Contro l Circuits-K-Dar (Dwg. 3-329C704) 
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I.L. 4 1 -94 1 . 1  H TYPE KR CAR RIE R SET ______________________________________________________ __ 

B +  f t1 
I r:l t CARIUC./2.. 

A L A RM l T�f I< '*  c u roP� ALflRM 

CA RRIEJ?.. STA !t T  

sc. 
sc 

R X - 1  
· c.  

k F!.  
15 

I IIJ 

O U T  

f t  
0 

F/ 

R. C V R.  RELF\'f C O I L  

Q 7  ,f' ( V� 1 
�I_��- - - - "  01 (OMN! 

O U TPU T' I R F  G RO U ND 

-� 
Q IS- - � �  

-
I 

KR CA I?('IE/i!. A 5 5 Y  I 

COA X i A L  
CA B '- £  

ro L ! A.J £  
T U AJ£12.. 

KR ll..EF DW6 540 V 7 80 I 1 /3._-_ ____. ____
__

_____ ___. IJ _ _ _ _ _ _  � ---=-=-=-=- -_-�_r t K/2. 18 

RE Q U IREMENTS FOR. 5 C .:  /G C Y  IU! L A  Y'IN(i 

S lJ PP'L Y VfJ/..TAGf! CA RRIE� STA � T  C A ftltl�fl( STOP 

.SI VDC + 37 V ,  1M A {) VOLTS 

129 VDC + /OO V, 8 MA () VOLTS. 
2 SB VDC. + /OO V, 8MA 0 VO/..T.S 

I( R R EL A YIN G TRA I./5MI T T£� I 
RECV. EXTERNAL CONNcCTIO�S 

TERMI�AL- ctJIJN£C TIOIJ 

I I .  G�OUAID 

I Z . COA XIA L CABL E. 
1 !3. .SI.IPERVI SOR.Y �EFE�IXI!. COIJ7"AGT 

/ 4-. CAI?RI£� STIJ P 8- /fitETLI!aAI 

I S . CA RRIE'!!(. Sr"A.If T (1'65/TIVE) 
1 6 .  A 1.- A. �M CtJrDF!= FOR COMMUAIICATICAIS 

1 7 . B fv1 1/..JUS 
IS . CARRIER ST()P (H'l/NZM) 
/ 9 .  8 P L US 
2 0  REL A Y' CO!t.. 

� 
2 1(  

3. 75K 

/ 9. K. 

AJO TES 
-'1( �0� '�t • USE Of.I.NTITE VITI('FtJUS ENAMELED 

0/ VIDOHM AD.Jt.IS TA lJ L /!  4K OR 2tJK. 2S W 

RESISTtJ�, COIJIJeC.T ¢ ADJUST FOR. VAL UES 
SHo wN 

6. T Y PE ti\/ 30SI 
T FOie 51 � 1 2 9  V DC S U PPLY 

t r FOR.. f58 V O C  SUPPt.. Y' USE!£ 

3 3 0 C t 9 1 1-I O I  RESISTOR UIJI T R. E F  D W� 2 Z 3 B 49 7  

0 FOR. S UPER VISO�Y CONTROL 
PREFER ENCE CO N TA C TS 

Fig. 5. Relaying Control Ci rcuits -GCX/GCY (Dwg. 2-329C704) 
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TY P E K R CAR RI ER SET ______________________________________________________ ,_.L_. _4_1 ._94_1_. 1_H 

� . �. 8 

ADJUST FOR 
9 M A  AT J l  

NOTES : 

II 

!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT RELAYI N G .  

2.  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 El 6 .  

r- 5 W I D E  x 2... DEEP-TWO S LO TS - 8 1 6  

.../ 

J 2 

I 2 3 4 - - -
5 6 7 8 

I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
r--

l -1 
'¢" 

J 
l--- 2 ��� 

4 -ItO 

i'ill 
t .... 

629A552 

I{),C\1 - I')  
I') u _l 

��-�'· ___________________________ 181it_M_T_G_._cE_N_TERS 
_____________________ ::J 292B99J 

Fig. 7. Supervisory Control A uxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 991) .  
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TYPE K R  CAR RI E R SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I C E  AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FRON JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  P I G . 2 )  

250-VOLT OPERAl i ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C l 91 H0 1  IS 
USED AS SHOll ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·DAI RllAYI II) .  

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

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

OUT 

I N  � I . I A M P. 

COM . 2. 5  

R 8  R 7 R G  

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY ���  VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

125-VOLT HZ/ HZM OPERAT I ON 

JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8 VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS ARE  
CONNECTED AS  FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN TP5 AND J 12  
BETWEEN TPl  AND  TP2 
BETWEEN TP3 A ND T� 

I N  THE FT CASE , JUMPERS 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 SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE C I RCU I T. 

Fig. 8. Connections, 48-.250 Vo lts and Sup ervisory Control (Dwg. 40 7C971) 
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T Y P E  KR CARRI ER SET ____________________________ I._L_. _4 1_· 9_4_1_. 1_H 

T R ANSM I TTE R O UTPUT F I LTE R F L-3 CON 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  COI L  CO N N E C T I O N S  CAPACI TO R  CON N ECTIONS 6, 

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

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

6 .0.3 K H Z-•5.0 K H Z  L - 1  ( 1 -2) ( 3-6) 6 -8-1 0- 1 1  

7 .3.0 K H Z-•9.0 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 .9. 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 -·) ( 6 - 7 )  6 -8-9- 1 1  

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

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

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

1 5  1 02.7 K H Z - 1 .7.0 K H Z  L-2 ( 1 -·)  (6-7) 6-8-9 

1 6  1 36.6 K H Z-21 0.0 K H Z  L - 2  ( 1 -·)  (6-7)  6-8 

6, :. CO N N ECTION F R O M  6 TO 8 I S  MADE B E N E ATH TE R M I N A L  P LATE O N  ALL SETS AT TH E F ACTO R Y .  

Fig. 9. Connection s ·  Output  Fi l ter (Dwg. 149A420) 
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T Y P E  K R  C AR R I E R  S E T  _____________________ _ 

1 0  

9 

8 

7 

z 6 
0 -
1-..c 5 � 
LA.� 
..._ ..__ '+ <t 
co c 

3 

2 

1 

0 

34 

' \ I v \ I \ \ I I \ \ � v \ I \� � �  I I =! \ � ii I I ft' 

\ j \ I 
\ I 

\ IJ 
� J \: l. ... v 

-25 -20 -1 5 - 1 0  -5 f 5 1 0  1 5  2 0  2 5  
c 

f"REQUENCY (KHZ) 

F ig. 10. Transmjtter Output Filter Sele ctivity !Dwg. 377996) 
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TYP E K R CARRI ER SET 
______________________________________________________ _ 

50 

45 

4.0 

35 

� � j:::: 30 

� � 
liJ ..... 
..... 25 <:t 
� 
� 
II) 
:>... 2 0  
� 

� I' V) 
� IS 
� 

/0 

5 

0 \ lJ 
-2 - I  Fo + I  + 2  

FREQUENC Y (KI-f'&) 

Fig. 12.  Receiver Selectivity ( Curve #377993) 
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TY P E  K R CAR R I E R  SET---------------------------.:..:.'·L=•;_,4�1-...:.9.;;..41:.:...1�H 

, ,.. FILT£Q TE5T CIQCUI T  
SEC . I 

FOR BOTH CURVES 

Vl 
DB = 20 log y2 

RF FILTE R TE5T CIQCUIT 

-6 

20 

1 5  

1 0  

7 9  20 21  
f (ICH� 

Each section of FL-2 requirement with typical selectivity 
curve . Insertion los s  26 DB max.  i ncluding m atching 
resistor .  

DB 
�-y-- T�� 

r 
�"-j--t--""'++--- 30 __ ......,,__-+--""-'4 

I 

-Jf -2 +2 

FREQUENCY (K HZ) 
FL-1 requirement wit h  typical selectivity curve at 1 20 
KHZ. Insertion loss 22 DB max . including m atching 
resistor . 

* Fig.  13 .  R eceiver Filter L im i ts ( Curve 11377995) 
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TY P E  K. R CA R RI E R  SET -----------------------------

50 � 
(tJo Mv) 4 0  

� � 3 0  ).. 
I-. 
:;: ...... I-. ..... � - -
lij 20 - -
II) 
� 
� ..... '4J tJ � / 0  

(8Y) 0 

+ 1 0 

38 

-

s KHE 

4 KJI� 

3 KHl. 
- -

- -
- --

- -
- - -

2 K UZ 

! KHZ 

ZERO DB = <9 VOL TS 

MINIMUM CHANNEL SPACING, 

FOR K.E Y£0 CA RRIER IS PPS 

Fig, 1 4. M in imum Channel Sp acing (Cu rve fl377998) 

+ 10 

o {8v) 
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20 � " 
� 
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TY P E  K R  CAR R I ER SET I .L.  4 1 -94 1 . 1 H  
--------------------------------------------------

�� _ ________., �'------otJ 
1----------- 8 "...:.r _______ ----1 

Coaxi al Lead . . .  7 56D346 G0 2 

�-·�� �E. -� -lj ,-- - - .. �-----� 

R :�=-r----�--_j �"" '<�: 
� 

IIEP 
BliCK 

B L A C K ·  I --------- � "r ___________ �, 

Output Lead . . .  7 56D346 G0 3 

�--------- 8 I'�T _________ � 

Main Harness . . .  756D346 G04 

Fig. 1 5 . Test Harness - (Comp lete Set) 
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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  
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Westinghouse I. L .  41 -941 . 1 H  
I N ST A L L ATIO 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 

Flexitest' Case Mounted -with provision for rear-mounter Voice Adapter 
Accessories. 

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 

Styl e  

470D l67  G02 

250 Vol t  Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness (Compl ete Set )  . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G02 
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D346 G03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 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 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Specif i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25Q-Volt Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . .  Page 8 

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

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  
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L I S T O F  I L L U S T R A T I O N S  

Figure References 

1 Outline - Fl exitest Cas e . . . . . . . . . . . . . . .  540D 753 
2 Internal Schemati c . . . .  . . . .  .. . . . . . .  . . . . . . . .  540D780 
3 Relayin g Control Circuits 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 329C704 

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

6 Compon ent Lo cation . . . . . . . . . . . . . . . . . . . . . . .  540D 78 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections,  4 8- 250 volts 

and Sup ervisory Control . . . . . . . . . . . .  407C 9 7 1  

9 Transmitter Output Fil ter 

Connections . . . .  . .  . .  .. . . . .  . . . .  .. . . . . . .  149A420 
10 Tran smitter Output Fil ter 

Sel ecti vity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal D etector - Outl ine and 

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

12 Recei ver Sel ectivity . . . . . .  . . . . . . . . . . . . . . . .  C 377993 

1 3  
1 4  
1 5  

Receiver Fi lter L imits . . . . . . . . . . . . . . . . . .  . 

Minimum , Channel Spacing . . . . . . . . . . . .  . .  

Test Harness 

C 3 77995 
C 3 77998 
75 6 0 346 

C A UTION The voltages encountered in thi s equip­

ment ar e dangerous to l i fe. To he safe, di sconnect 
th e power source and clos e th e gro undi n g  switch 
when servi cing  th e equiPm ent. 

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, Tel em etering, 
Supervisory Cont rol and Sl eet Detection.  Faci l i ti es 

are provided for a plug-in t ype voi ce  adapter. The 
basic design is for operation from 125-volt station 

batteri es. However, th e apparatu s may al so be oper ­
ated from 48-volt or 25Q-vol t station batteri es by 
means of var ious internal connections.  Th ese various 

connections as wel l as most of th e adjustments are 

made at the factory , al though they c an be changed in 

the field.  

Al though desi gned primari ly  for operation with 
Westinghouse protective relay s, thi s  appar atus may 

al so be coordinated with other  typ es of directional­
distance relays and with mo st oth er contact keyed 
devic es .  

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

2 

Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-kHz to 200kHz 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Q-db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt w ith a 1 25 V . D . C .  
s upply.  0 . 5  watt with a 
4 8-volt d-e supply. 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 4 6-db bel o w  funda­
mental . 

Transmitter Output Im pedance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6()-ohm coax. 
cabl e .  (Suitabl e for 5 Q- 7 0  ohm 
cable . )  

Transmitter Outp ut Filter Se l ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See F i g .  1 0  

Transmitter and Recei ver Osci l lator and Frequ ency Stabil ity . . . . . . . . . . . . . . . . . . . . . .  From - 20° C t o  + 5 5 °  c with si- * 
multan eous voltage variations 

from 1 05 to 1 4 0  VDC , the fre­

quency remains within ±20 Hz.  
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Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-Yz% 

Ambient· Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . _ 20o c to + 550 c. 

Receiver M aximum Sensitivit:.Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 25 volts for 10 rna. 
output. 

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 2 

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

Minimum Channel Spacing . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . .. . . . . . . .  . . . . . . . See Fig. 1 4  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 15-ma at 48 VDC, 20Q-ma 
at 1 25 VDC, 1 .28  amperes 
at 250 VDC. 

Carrier On-Off Keying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . Requires one p air of con­

tacts capable of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

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

C AU T I O 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. 

D E S C R I P T I O N  

M ec h an i c al 

This appaiatus is supplied in a Flexitest case 
and may b e  either flush or proj ection mounted in 

order to match other s witch bo ar d  equipment. The out­
line dimensions and al so the dril ling plan for flush 
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 follows : 

1 .  Remove the two output p lugs 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 pul l  them out as far as they wil l  extend. 

5. Pull board down to disengage the terminal s 
and l ift 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 potentiometers, 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 s quares apply to the ex­
ternal terminals. 

Pr ovisions ars made for plugging the Voice 
Adapter Unit in the r ear of the relaying equipment.  
Octal socket mar k e d  X-4 on the r ear of the set 
accommodates the adapter pl ug. 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 o f  the relaying equipment. When the K R  
Relaying Unit is supplied with the adapter, a patch 
cord is available on separ ate order. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently located terminal 
board. 

The panel cutout information necessar y for mount­
ing the R eserve Signal Detector is shown by Fig. 1 1 . 
This unit consists of a potentiometer and p ushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation, separate auxil iar y resis­
tors are required, as shown in Fig. 8 .  

E l e c t r i c a l  

Transmitter 

The transmitter is m ade of four main stage s in -
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TYP E K R CARRI ER S ET ________________________________________________________ _ 

eluding an oscil l ator, driver, power amplifier, and an 
output fil ter. In th e o scil l ator, the crystal i s  op erated 
as a resonant circuit b etween the col l ector of one 
transistor and th e b ase of the other. The feedback is 
supplied through a capacitor from th e col l e ctor of the 
second tran sistor to th e bas e of the first transi stor. 
The frequency is independent of voltage or tempera­
ture chan ges of the tran sistors. Thus the frequency 
stability is the stabil ity of the crystal . 

The input to the driver stage Q- 10 is controll ed 
by potentiom eter, R-4 2  which al so controls  the trans­
mitter power output. In H ZM relaying CARRIER STOP 
provides about + 40 volts for blocking. Thi s is ap­
pl ied 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 C ARRIER START (when 
in the blocked position) a smal l positive voltage is 
applied to the col l e ctor of Q- 10 by means of bl eeder 
resistors R-6 7  and R- 68.  

The power ampl ifier consists of two transistors 
Q- 1 2 and Q- 1 5, which are op erated as class B ampli­
fiers in push-pul l .  Resi stors R- 52 and R- 55 are for 
stabil izatio n .  

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

Resistor R-6 6  tends to k eep the source impedence 
constant to p ermit proper tuning of the output filter. 

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

Receiver 

The receiver is a sup erheterodyn e in order to 
obtain constant s el ectivity regardl ess of the channel 
frequencY. ( See Fig. 1 2) The m ajor stages include 
an input filter, attenuator, oscillator, mixer, IF 
filters, IF amplifiers, d etector and a D- C  p ower 
output stage. 

The receiver s ensitivity is adjusted by m eans of 
the continuously variable input control R- 1 and by 

connecting or disconnecting re sistors R-73 and R-74 
in the IF stages. 

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

4 

ally the same as the transmitter oscillator. The 
frequency is 20-kHz above the i ncoming 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 o scillator signal 
to the b ase of the mixer Q- 1 . Mixer oscillator re­
quirements are m et through adjustment of potentio­
meter R-4. Inj ection into two separate element s,  base 
and emitter, provides a circuit capable of handling 
greater signal level variations than one in which in­
jection is made into only a single element such as 
the base. 

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

are shown in Fig. 13 .  The IF amplifier consists of  
tran sistors Q-4 , Q-5 and Q-6. 

The det ector i s  a full wave bridge rectifier. This 
re ctifier in conj unction with the IF amplifier Q-6, 
provides the nece ssary power to drive the D-C power 

output stage Q- 7. The final output stage Q-7 will 
supply approxim ately 18 milliamperes to a standard 
1 700 ohms distance relay RRH coil and its associa­
ted 500 ohm al arm coil. It may also be used to drive 
other relay coils such as is shown by Fig. 7, Super­
visory Control Conn ections. 

Transmitter Control Circuits 

In the standby condition, although the osci llator 
is running, the transmitter driver has no emitter bias 
which results in no output. 

Positive voltage appli ed to terminal 15 suppli es 
this bias through a voltage dividing network , and 
transmitter output result s. Th e actual configuration of 
the network is a function of supply voltage and ap­
plication ( Relaying, Telemetering, etc. ) and is 

di scuss ed in the Adjustm ent s section . 

Output may b e  stopped ·in several ways. The 
me thod used with K-DAR relays is to remove the 
po sitive 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 
b e  stopped by removal of negative battery from 
terminal 18 . 

Reserve Signal Detector 

The Reserve Signal Detector is sho wn by Fig. 1 L 
Effectively R- 1 is a remote tran smitter 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 rel ative measure of the channel attenuation 
may be obtained. This is discussed further in the 
section on Adjustments. 

Communications 

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

u s ed. Relaying takes preference ,  and full output is  
obtained when full voltage is  supplied to  terminal 
1 5 .  

Rel aying Control Circuits 

Fi gs. 3, 4 and 5 show simplifi ed diagrams of the 
relaying control circuits . 

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

The control o f  t h e  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 transmi ssion 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 
trans mi 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 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 vol tage 
(see Figs. 4 and 5) to t erminal 15 of the c arrier 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 c arrier stop op eration occurs, the 
CARRIER STOP contact closes,  which removes B+ 
(terminal 15) from the driver and the power amplifier 
stages in the transmitter. C ARRIER STOP , terminal 
18 ,  on the c arrier set is p ermanently connected to 
terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fi g. 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 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 keep it from b eing turned 
on by secondary functions such as reserve signal de­
tection and commun i cation , s hould 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 amplifi er .  

When a car rier stop operation occurs, the CAR­
RIER STOP contact opens . This applies a positive 
voltage (see Fig. 3) to terminal 18 which blocks th e 
driver stage and the power ampl ifier 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. 
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In the case of the KR set for relaying 3-terminal 
lines, the transmitter frequencies (to avoid this pos­
sibility of fal se trip) should be separated by 100 
Hz. All receivers and one transmitter would be 
at the desired center frequen cy .  One of the other 
tran smitters would be 100 Hz above, the other 100 
H z  below thi s  center fre qu ency. 

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 shipp ed 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 fo llowing illustrations: 

Flexitest case Mounting . . . . . . . . . . . . . .  Fig. 

Reserve Signal D etector . .  . .  .. . .  . . .  .. Fi g. 1 1  

C o n n e cti o n s 

External 

The external connections will vary slightly de­
p ending on the application,  but in gen eral will be as 
follows : (Refer to the Sch ematic Diagram , Fi g. 2 . )  

6 

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

OPERATION 

4 8- Volt K-DAR, HZM ,  and GCY Relaying, 
Tel em etering, and Supervi sory 

1 25-Vol t K-DAR and GCY Rel aying 

1 25- Vol t HZM Relaying, Tel emetering, 
and Supervisory 

25G-Volt K- DAR and GCY Rel aying 

25(}- Volt HZM Relaying, Tel emetering, 
and Sup ervisory 

Various com binations of the inductors and ca­
pacitors of the tran smitter output filter are required 
depending on t h e channel frequency . Th ese are tab­
ulated in Fig.  9 .  

Ad j u s tm e n t s  

This apparatus is  gen eral ly tuned to and tested 

13 and 19 . . . . . . .  Supervisory P re ference 
Contacts 

1 4 . . . . . . . . .  B- " C ARRIER STOP" return 
15 . . . . . . . . . . . . . . . .  Battery positive through 

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

cutoff (used with com­
munication) 

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

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 permanently 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 
coaxial cab! e to ground before changing taps on th e 
Line Tuner or matching tran sform er. 

Internal 

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

BLEEDER RESISTORS IN THE CIRCUIT 

at the specified channel frequ ency before shipment. 
Final adjustments must be made in the fiel d and are 
desert bed in the following par agraphs. Fig. 6 shows 
the locations of t h e  various controls .  

Transmitter 

1 .  Disconnect the coaxi al cabl e and replacd with 
a 50, 60, or 70 ohm non-inductive resistor depending 
on th e char acteristic impedance of the cable used. 

2. Fig. 9 shows typical output filter connections 
for var ious frequency ranges. In some cases it may 
be nec essar y to use either a high er or lower range to 
tune the fil ter to r esonance. 

3. Insert fu ses F - 1 and F - 2 to apply power to 
the apparatus. 
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4. Connect an A-C Vacuum Tube· Voltmeter 
(VTVM) across the non-inductive load. 

R-47 and R-48 

R-45,  R-47 and R-48 

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

R-45,  R-47 and R-4!l 

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

5. Unblock the transmitter by closing the 

CARRIER TEST SWITCH. An alternative is to jumper 
battery positive to terminal 15. 

6. Beginning with the output control R-42  at the 
maximum counterclockwise position, advance it clod · 

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 i s  approxim ately 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 j acks J-3 and J-4. 

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

2. The unit is shipped to have a gain of approxi­

mately 250 millivolts (to produce 10 rna relay current) 
with input control R- 1 in maximum clockwi se posi­
tio�. About 10-db additional gain or 80 millivolt 

sensitivity can be obtained by clipping out resistor 
R-74, which is connected to the b ase of Q-4 and the 
B+ supply for the IF. 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  B+ supply for the  IF. 
Resistor R-7 1 and R72 h ave b een selected at the 
factory to provide an overall gain of approximately 
25 millivolts with R73 and R74 removed. 

a. Sensitivity Adj ust rYJent for Noise 

If the maximum on-frequency noi se l evel is known 
or can be measured, the recei ver can be adjusted for 
this l evel . Disconnect the coaxial cab] e and connect 
a 6Q-ohm non-inductive resi stor and a VTVM across 
terminal s  1 1  and 12. Energize the transmitter and 
output control R- 42 for the same output as th e max­
imum noise. Then adjust the receiver input control 
R- 1 to obtain 1-ma output current. If it is impossibl e 
to obtain 1-ma output current with control R- 1 i n  the 
maximum clock wise position , then clip out resi stor 
R-74, which is connected to the base of Q-4. If the 
gain is stil l insuffici ent , clio out resi stor R- 73, 
which is connected to the base of Q-5 .  After com­
pl eting th e adjustment of R- 1 ,  restore the tran smitter 
to full 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 si gnal . First 
determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxi al cabl e and connect a 6Q-ohm 
non-inductive resi stor and a VTVM across terminal s  
1 1  and 1 2. Add 1 5-db to the channel attenuation. 
This compensates for average variations such as 
channel and voltage variations. For exampl e, i f  the 
channel attenuation i s  5-db, add thi s to the 1 5-db 
makin g a total of 2Q-db. Taking this from 8 volts 
output of the transmitter, the receiver shoul d  then 
be set for a sensiti vity of 0 . 8  vol ts. To do this, ad­
just the transmitter output control R-42 for 0. 8 vol ts 
and then adjust the r eceiver input control so as to 
obtain lQ-ma output current. lf it i s  impossibl e to ob­
tain lQ-ma output cur rent with control R- 1 in the 
maximum clockwi se position,  cli p out resistor R- 74 , 
which i s  connected to the base o f  Q- 4. If the gain 
is still insuf ficient, clip out r esistor R- 73,  which i s  
connected t o  t he base of Q- 5. After compl eting the 

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

It must be kept in mind that the two preceding 
adjustment procedures are to be used as a guide and 
will cover the majority of cases; however, cases may 
arise where conditions change. For exampl e, if the 
adjustment i s  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, 
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which would necessitate increasing the sensitivity of 
the receiver. 

Reserve Signal Detector 

Due to different types of op eration 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 knob so as to obtain 10 
milliamp eres relay current at a remote receiver, any 
increase or decrease in l ine attenuation may be noted 
as the differenc e  between the original setting, and 
the setting required to obtain the given 10 milli­
amperes. 

25�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 rel aying set.  

Frequency Change 

If the frequency is  changed in the field, it is 
necessar y to change the input fil ter FL- 1 to the de­
sired channel frequency. This filter is of th e plug­
in type and may be r emo ved by unsnapping the clamp 
and pul ling the f il ter 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 
k Hz. Figure 9 show s  the connections for the trans­
mitter o utpu t  fi l ter. It is necessary to unsol der the 

existing connections and mak e  the new connections 
per  the chart. After compl eting t he preceding, the 
tuning pro cedure as described under Adjustments for 
transmitter and receiver should then b e  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-

quencies below 1 10 kHz,  these capacitors are 270 
mmf. each. For frequencies of 1 10 kHz and above, 
the capacitors are 140 mmf. each. 

C A U T  10 N Turn power OFF before removing filters 
or transistors , as high t"ransient currents may c ause 
p ermanent damage to the transistors. 

M A I N T E N A N C E  

Vol tage 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 considerable difference in 
these readings without the overall performance being 
affected . 

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

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

1. For D-C pin 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 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. L oosen the 
two screws inside the case near the top.  Loosen the 

slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

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

7 . Removal of the Output Filter 

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

B. Receiver Filters 

Fig. 13 shows typical receiver selecti vity curves 
both RF and IF. If the filters are checked in a test 
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setuo,  it is necessar y to use an accurate signal gen­
erator or preferably a si gnal 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, fre quency range 60 Hz­
to 230-kHz, input impedance 7 . 5  megohms. 

d. D-C Vacuum Tube Voltmeter ( VTVM) 

Volta� e Range: 0 . 1 5  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 Gen erator 

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

c .  Oscillo scope 

d. Ohmmeter 

e. Capacitor ch ecker 

f. Test harness ( See Fig.  1 5) 

A P P L I C A T I O N  

1 .  Receiver Sel ectivity ( Fig .  12)  

This shows a typical curve of the 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 keying purposes can be determined for 
any carrier fre quency b et ween 30-kHz and 200-kHz. 

3 .  Minimum Channel Spacing (Fig. 14) 

This i s  a graph from which minimum channel 
spacing can be obtained provided the sign al strength 
of the interfering transmitter and th e sensitivity set­
ting of the receiver are k nown. The se c an 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 w ould be 10-db down from 8 volt s.  This 
point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity w ere set to 
operate on 0 .8  volts or 20-db, this point would be 
locat ed on the left hand column. A line could then be 
drawn through the two point s  as s hown 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 k eyed on-off, at 
1 5  pps,  the minimum spacing would be 2 . 5-kHz. 

4. Supervisory Control Connections (Fig. 7) 

When supervisory control  is used with relaying , 
the supervisory control re lay coil is conne cted 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 j umper across R3 . as s hown 
in Fig. 7. In order to maintain proper mark space 
ratio,  the relay bias current is adj usted for 9 milli­
amperes as indicated. 

The receiver RF filter and the I F fil ter limits 
are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are shown at the top of each curve. The IF filt<->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 a! s o  shown i n  the t e s t  circuit 

sk etch. 
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TABL E l 

D-C PIN JACK MEASU R EMENTS WI TH R E F E R ENCE TO B-

-

Descri p t ion Jack 

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 1-E J-8 

DC-Q-7 Base J-9 

DC Q-7 Emit J-10 

DC Tx Osc I J- 1 1  

Bt I J- 1 2  

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 14 

RF rna out J- 1 5  

D C  rna RRH 

and 
AL ARM 

t t  Tx = transmitter, Rx = receiver 

1 0  

CON DIT ION A 
Tx- Biocked t t  
Rx-No Si gnal 

129 VDC 

0 

20 v 

2G V 

7 V  

20 v 

1 10 v 

69 v 

70 v 

7 v 

1 29 v 

5 1 VDC 

0 

20 v 

20 v 

7 V  

20 v 

3 2  v 

o v  

1.0 v 

7 v 

5 1  v 

COND I TION 8 
Tx- Biocked 

Rx-Wi th 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 3 2  v 

78 v 2. 3 v 

78 v 1 . 4  v 

7 v 7 V  

1 29 v 5 1  v 
I 

18 rna 18  rna 

CON DI TION C 
Tx-Unblock 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 18 v 

18 v 18 v 

130 rna 130 m.a 
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TABL E 2 

TYPICAL TRANSISTO R DC M EASU R EMENTS WI TH R E F E R ENCE TO 8-

Con dit ion  A Condit ion B Cond i t ion C 
Tx- Bi ocked Tx-B iocked T x-Unblocked 

Rx-No Si gna l  Rx-With S i gnal  Rx-No Signal  
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 1 29 

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

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

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

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

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

Q- 10tt 18 18 0 . 4  

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

Q- 15tt  0 . 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 
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TABL E 3 

D-C BL E EDER M EASU REMENTS WITH R E F E R EN C E  TO 8-

1 29 VDC 5 1 VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2  (J-8) l lOV 1 10V l lOV 3 2V 3 2V 
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 - -

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

1 2  

Check Point 

FL 1-5 to Gnd. 
T 1- 1  to Gnd. 
Q1-E to Gnd. 
Q 1-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) 

TABLE 4 
TYPICAL R F  SIGNAL M EASU R EMENTS FO R R EC EIVER 

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

25 MV 
Sen s i t i v i ty 

(Vo l ts) 

80 MV 
Sens i ti v ity 

(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 Cry stal  I n  

0 . 5  0 . 5  
0. 1 5  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 ti vi ty 

(Vol ts) 

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 

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 

CH ECK P O I N T  VOLTS 

TS- 1 to Gnd. 5 . 5  

T5-3 to Gnd. 1 .0  

J 13 to Gnd. 0.085 

QlO-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 1 2-C to  Gnd. 38.0 

Q 15-C to Gnd. 38.0 

T7-5 to Gnd. 9 .8  

Output to  Gnd. 8.0 
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14  

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

CI RCU I T  
F UNCTION D E SCRI PTION 

SYMBOL 

CAPACITORS 

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

tc-2 Rcvr. Osc. Feedback 140/ 270 ppi, ±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 11f, ±10%, 1 000 VDC, 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  pi, ±20%, 200 VDC, Paper 

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

C-1 3  Q-10  Bleeder Bypass Sam.e as C- 1 2  

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

t Note : 140 111Lf for o sc.  fre q. 1 10-kH z and above. 
270 1111 f for osc. fre q. b elow 1 10-kHz. 

MANU FACTUR E R ' S 
DESIGNAT ION 

3JOC567 H l l  

330C566H43 If 
or 330C566H57 

330C569 H47 

330C567 H09 

14C9400 H 18 

14C9400 H 17 

3 30C567 H02 

330C567 H05 
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C I RCUIT  
FUNCT ION D ESC R I P T I ON 

MANUFACTU R E R ' S  
SYMBOL D ESIGNAT ION 

CAP ACI TORS ( Con cluded) 

C- 18 P A  Bleeder 0 .  5 flf, ± 20o/c , Paper 330C567 H06 

C- 1 9  Output Filter Tuning 500 flflf, Vari able, Air 3 28 C09 2 H0 1 

C-20 Output Filter 390 flflf, ± 5o/c, 2500 VDC, Mica 3 30C561 H 1 5  

C- 2 1  Output F ilter 680 flflf, ± 5o/c , 2500 VDC, Mica 330C5 6 1  H 2 1  

C- 22 Output Filter 1 200 flflf, ± 5o/c, 2 500 VDC, 330C561 H27 

Mica 

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

C-25 Q-7 Emitter 1 2  mfd, ± 20o/c, 200 VDC 1 87 A 1 77 H0 1 

C- 26 Q-7 Base Bypass . 0 1  mfd, ± 10o/c, 100 VDC 7 6.3A219 H 1 5  

D I O D E S  

CR- 1 Bridge R ectifi er General Purpose,  1 N6.3 584G433 H02 

CR- 2 Bridge R ectifier Same as CR- 1  

CR-3 Bridge R ectifier Sam e as CR- 1 

CR- 4 Bri dge R ectifi er Sam e as CR- 1 

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

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

CR-7 Voltage Regulator Typ e  1N3686 185 A 2 1 2  H06 

CR-8 Voltage Regulator Type 1 N 1 3 69 584C4.34 H05 

CR-9 Q- 7 Coll ector Typ e  1N38 1 1  1 8 5A089 H08 

GR- 1 0  Q-10 Emitter Type 1N3028 A  1 88A302 H 14 

CR- 1 1 Voltage Regulator Type 1N3024B 188A30 2 H 1 2  
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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 ESCR I P T ION 

MANU FACTU RER'S  
SYMBOL DESI GNATION 

FUSE HOL DERS 

F'H- 1 B- For Type 3AGC Fuses 584C 27 1 H0 2 

F'H-2 Bt Same as F'H- 1 

FUSES 

F'- 1 B- 3AGC 3/ 4 amp. S�t330C69 1 H 1 2 

F'- 2 Bt Same as F'- 1 

FILTERS 

F'L- 1 Rcvr. RF' Bandpass 30 to 200 kHz 
F'req.  to be 
specified by 
customer 

F'L-2 Rcvr. IF' Bandpass 20-kH z  Fixed Fre q. * 541D086G01 

CONNECTORS 

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

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

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

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

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

J-6 Q-5 Bas e Sam e 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  

C I RCU I T  
FUNCTION DESC R I P TION 

MANU F ACTU R ER'S  
SYMBOL 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- 1 2  B+ Same as J-3 

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

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

J- 1 5  Output Filter Banana Tip Red 328C09 3 HO 1 

J-16 Output Filter GND Banana Tip Black 3 28C09 3 H02 

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

IN DUCTORS 

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

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

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

L-4 RF Choke Sam e as L-3 

TRANSISTORS 

Q- 1 Rcvr . Mixer .:Type 2N525 184A638H 1 3  

Q-2 Rcvr. Osc. Tyo e 2N 4 14 1 84A638H l 4  
' 

' 
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T Y P E K R CARRI E R  SET
------------------------------

C I R CUI T 
FUN C T I ON 

SY MBOL 

Q- 3 Rc vr.  Osc.  

Q-4 Rcv r .  IF' 

Q-5 Rcvr. IF 

Q-6 Rcvr. IF' 

Q-7 Rcvr. O utput 

Q-8 Xmt r .  O sc.  

Q-9 Xmtr. Osc.  

Q- 10 Xmtr.  Amp. 

Q- 1 2  Xmtr . P A  

Q- 1 5  Xm tr .  P A  

R-1 Rec. Input 

R- 2 Filter M atching 

R- 3 Filter Load 

R-4 Rcvr. Osc.  

R-5 Rcvr. Voltage 
Divider 

R-6 Q- 2 Collector 

R-8 Rcvr . Voltage 
Divider 

n-9 Rcvr. Voltage 
Divider 

1 8  

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

D E SC RI P TION 

TRA NSISTORS (Concl ud e d) 

Same as Q-2 

Same as Q- 1 

Same as Q- 1 

Type 2N657 

Type 2N698 

Same as Q- 2 

Same as Q- 2 

Same as Q- 1 

Type 2N 498 or 
T yp e  2N657 

Same as Q- 1 2  

RESISTORS 

25 K, ± 20%, 1/4 W, Pot. 

1 0  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 

15K ± 1%, 3\V 

Same as R-8 

I 

MANUFAC TUR E R ' S  l D E SIGNAT ION 

1 84A6 38H 1 5  

762A585H02 

I 

1 8 4A 6 38H07 
1 84A638H 1 5  

584C276 H23 

3 30C595 H37 

584C 276 H 1 9 

330C666 H68 

330C664 H 5 1  

7 6 3 A l 26H08 
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TYP E K R CAR R I E R  SET _______________________________________________________ 1 ·_L_. _4 1_· 9_4_1 ·_1 H_ 

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

CI RCU I T  
FUNCT ION D E SC R I P T ION 

MANU FACT U R E R' S  

SY M BOL D E S I GNAT ION 

RESISTORS (Continued) 

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

R- 1 1  Q-2 Base 100 K, ±5%, 1/ 2 W 330C665 H05  

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 Sam e 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 330C597 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 Sam e 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 H 3 7  

R-24 Q-6 Bias Sam e 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 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 S E T  ________________________________________________________ __ 

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

C I RCUIT 
F U N CTION D E SCRI P T ION MANU FACT U R E R ' S  I 

SYMBOL D E SIGNAT ION 

RESISTORS (Continued) 

R-3 1  Q-8 Base Sam e as R- 1 1  

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

R- 33 Q-8 Emitter Same as R- 1 3  

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

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

R-36 Q-9 Bas e Sam e as R-2 

R- 37 Q-9 Collector Sam e as R-6 

R-38 Key Filter Same as R-23 

R- 39 Buffer Voltage 36 K,  ±5%, 2 W 3 30C668 H86 
Divider 

R-40 Buffer Voltage Same as R-39 
Divider 

R-4 1 Buffer Voltage Sam e as R-2 
Divider 

R-42 Xmtr.  Osc.  Output Sam e 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 H 39 
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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T Y P E  K R  CAR R l  E R  SET ---------------------------!!I.!::::!L.:....:4:.!1·:!9=.41!.!..!!!1H 

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

C I R CUIT 
FUN C T I ON D E SC R I P T ION 

MANUFACTUR E R' S  

SYMBOL D E S I GNAT I ON 

RESISTORS ( Concluded) 

R-50 Xmtr . PA Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohm s ,  ± 5%, 1/ 2 W 330C664 HO 1 

R-55 Q- 1 5  Emitt er Same as R- 5 2  

R-59 Xmtr. Bleeder 47 Ohm s, ± 10%, 1/2 W 330C59 5  H09 

R-60 Recvr. Bl e ed e r  1 K ,  ±5%, 25 W * 584C 4 1 6  H 6 2  

R-6 1 Recvr.  Bl eeder 600 Ohms,  ± 5%, 25 w * 5 84C4 16 H 5 7  

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

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

R-6 6  T-7 Load 560 Ohm s, ±5%, 2 W 3 30C668 H43 

R-67 Xm tr. Blocking 10 Oh ms,  ± 5%, 2 W 330C668 HO 1 

R-68 Xmtr. Blocking 10 K ,  ± 10%, 10 W 330C577 H 0 1  

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

R-70 FL 2 Decoupling 470 Ohms, ± 1 0%, 1/ 2 w 330C595 H 2 1  

R- 7 1  Q-4 Emitter Determined in test 

R-7 2  Q-5 Emitter D etermined in test 

R-73 Q-5 Base 220 O hm s ,  ± 1 0o/c ,  1/2  w 1 8 7 A64 1 H l l  

R-74 Q-4 Base 1K, ± 5o/c, 1/2 W 184A76 3H 27 

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

R-76 Q-5 Collector Same as R-7 5  
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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 1  ST  

CI RCU I T  MANU FACTU R E R ' S 
SYM BOL F UNCT I ON DESC R I P TION DES IGNATION 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K ;  * 7 1 4 B 677G01 
1 0K 

T-2 Rcvr. Osc. Impedanc e Ratio 10 K: * 2 05C 043G 01 
400 ohms 

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

T-4 IF Output Impedance Ratio 4 K :  * S#1 962693 , L-5 92289 
500 ohms 

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

T-6 Xmtr . Buffer Impedanc e Ratio 10 K:  * 714B666G01 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930: S ;, 19 6 2694,  L - !3 33000 
60 

TEST POINTS 

TP- 1 R-5 Terminal studs 330C5 9 2  H02 

TP-2 R-8 Same as TP- 1 

TP-3 R- 1 7  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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TYP E  K R  CARRI ER SET 
I.L. 41-94 1 . 1 H  

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

CI RCUI T 
FUNCT I ON 

MANU FACTU R E R 'S 
SYMBOL 

D E SC R I P T ION D ES I GNATI ON 

SOCKETS 

X- 1 FL-1 Octal 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 584C606 H0 1 

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

CRYSTALS 

Y-1 Rcvr. Osc. Specify Channel Freq. 3 28C083 
Plus 20-kHz. 

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

RESERVE SIGNAL DETECTOR 
(SJt4 70D 167G02) 

R-1 Resistor , Level 200 K, 2 W, Pot. 1 84A086H27 
Control 

R- 2 Resi star, Limiti n g  2000 ohms , 2" tube. 1 26 7 296 

S-1 Test Switch SPST Normally Open 3 27C854 HO 1 
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TYP E K R CAR RI ER SET __________________________________________________ __ 

To l3 

175 .n. / 51 V  
eCO A J /�9'1 

l'l 50 A / 2!sv 

R X -I 

J K/St v  

CARRIE� � P8 y, 
I 

I CA /tRIEf;!. 
$ WI T C H  

4K/ 1 ?9V  I(R 
IOK/ 2 5B V  14-

'ZSOA/St V 
IK/12 9 V  
1 1( / 258 '1 

B - c o  

R EQUIREMEN TS Fole_ 

5 Uf'PL- Y CARRieR 
VtJ I. rAGE START 

{A R�IE/l.. 
STOP 

.SI V D C.  + $I V ,  7MA 
1 2.'J VDC. + 12 , '1. 8MA 

2 58 VDC + 2.5BV.8MA 
+28 V 

+ 40 V  
+ 4� v 

KR R£L A Y I A16 TR A NSMITTeR / 

R£'C.V EX TERNAL C'O IJNECTIOJJ S  

TERMINAL - CO IJ/..IECTUJA.J 

/1 . GRouwo 
/2 .  CtJA'iiAL CABLE 

S T�A P 

IN 
lA/ 

(J U T  

t t  

IN 

1.3. SVPERVISORY P�EFEIUNC£. C()NTACT 
/ 4.. CA RIUER S TOP 8 - RETVRA/ 
IS CARRIER S TART (POSITi ve) 
16 A/.1.�1"( CfJTOFF" /&"()� CIJMMUIJICA.IIOIJJ 
17 8 MOJt.JS 
/B CA�ItiE� STOP (I-ll /J.I�M) 
19 8 PLUS 
2 0  RE LAY CO I L  

[ 1 CARRIE/C.. T�LJ A L A RM 

I ( OM 

$WITCH 
PRO TECTa!? UN t T 

_/ 
A/O TES 

f trOR Sf f 12.9 V D C  S U PPL Y. 

"t 'f  FOR 2$'8 V O C  S UPPL Y US E 
3 3 6 C t 9 1 HO I  RPSIS'rO II!  U IJi r 

/UF D WG 2 'l3  8497 

0 FO � SUPE� VISo� Y C'()N T�OL 
P!t£'1'"£� ENCe COIJ TAC rS .  

Fig. 3- Relaying Control Circuits - HZ/HZM (Dwg. 1·329Cl04) 
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I .L.  4 1-94 1 . 1 H 
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CO CO STA R T  
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[ csp 

r- ­
I 
I 
I 

f TSG � 

A LARM ,----41 CUTOFF 

� U PPL 'f"' VC' L 'T4 G F  
5 1  / D C 

C-' RRIER S TA R T 
+ 37 V 7 M A  

-+ I C C  V .� M4 
CARRIER s �op 

{ VOL T S  

I 2 9  II O C  
2 5 8  V D C  � I C o  V .- MA 

;.� ;;; R E L A V IIV G TR A I\· S N' ! T TE: �  I 
R [( V  EXTERNA L ,�0 /, f,· � <' TicJ N S  

T E P f' /1 / t J A L  CO IJ IJ E C T ' u l./  

/ I :5 1C C UN O  
2- CO A XIAL CA 8 L  E 

G VO L TS 
C V O L TS 

1 3  5 UP E R >It 5 0 R. r'  PR E FE RE/JCE CO !J TA C T  
1 4  {, /J f< .·<I ER STo P 13 - R E T U R N  

1 5  CA P R I EI!e ST,., R T (!>05tT/V-«) 

; i?J  � !_ ,J, RM CU TO FF FOR CO M MUAJICATIOIJS 

/ 7  
1 8  
1 9  

2 0  

e /V1 / AJ U S  

C A R. RIER.. STOP (H l /H Z. M) 
B P L U S  
RE L A Y  ( O I L  

NOT ES 

t FOR 5 1 $ 1 2 9  V D C  ':., U PP L Y  

f t FOR 258 V D C  S UPPLY U S E  
3 3 0 C / 91 Ht! l  R. E ':oiSTO R. UNI T 
RE F C 'IVG 2 23 .9 � 9 7 

F ig. 4-Relaying Contro l Circuits-K- Dar (Dwg. 3-329C704) 
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I.L. 4 1 -94 1 . 1  H TYPE KR CARRI E R SET ______________________________________________________ __ 

B +  

__,. ') 

A L A RM 
C IJ TO F!= 

1 R A l CARRIE.te. T J AL ARM 

CA R.RIE/i!!.. STA R T 

sc.  

B -
I:EQ U IREMEJJTS "OR. G C >t:  /G C 'f'  l<'e L. A Y'IN(j 

$ fN'PL Y VDL7AGE C A R RIE� STA it T  C A �IU£1'( ST(If' 

.SI VDC + 37 V ,  1M A D VOLTS 

129 VDC + IOO V, 8 MA () VOLTS 
Z SB VOC. + /OO V. 8MA 0 VOLTS 

K. R  R EL A YIN G 7RA i./5 M I T TE� I 
.RECV. EXTERNA L CONNECTIOIJS 

TERMIIJAL- COJ.JNEC TIOIJ 

I I .  tSitOUAIO 

1 2. . COA XIA L CA/31.. £ 
1 !3 .  .SUPERV! SOI'l.Y' �EFE�IJCI!! CO�rACT 

/ 4-. CAI?RI£/i! STDP 8- l'rETI.J!iZJ.I 
1 � . CA RRIE'I( SiAR. i {PdStTIVe) 
1 6 .  A L A _.()M CtiTtJ!=!= FOR a>MMUAIICATIOAIS 

1 7 . B M/I..JUS 
18 . CA RI?tER ST()P (Hi:/NZ:M) 
; 9 .  B P L US 
2 0 REL A Y'  COIL. 

� 
2 1(  

3 . 75K 

/ 9. K. 

I� 
R. C V R.  RELP\'i C O I L  

AI() TES 
� �0� ·� ·· USE 01-11'11/TE VIT�E'DUS EA14MELEO 

D/VIJJOH/11 AD.J i.I S TA !JL E  4K OR 2(JK ?S W 

RESISTtJR.., CONi./eGT ¢ ADJUST FOR VAL UES 
SHo WJJ 6. T Y PE 11\1 .3 0 5 / 

-t FOR. 51 t; 1 2 9  V DC S U PPLY 

t r  POR. zse v o c  SUPPt... Y' u s� 

33 0 C I'J I I-I O f  RESISTOR. UIJI T R E F  D WG 2 2 3 8 4 9 7  

0 !=OR, SUPER VISORY' CONTROL 
PR.EFER ENCE CO N TA C TS 

Fig. 5. Relaying Control Ci rcuits -GCX/GCY (Dwg. 2·329C704) 
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T Y P E K R CAR R I ER SET ______________________________________________________ 

,_.L_._4_1 ·_94_1_. 1_H 

� , 2. 8 

ADJUST FOR 
9 M A  AT J l  

Kl 

NOT E S :  

II 

l REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITH OUT RELAYI N G .  

Z. POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 6 6 .  

5 W I D E  x 2 DEEP-TWO S LO TS � 16  8 

_, 

J 2  

I 2 3 4 - - -
5 6 7 B 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
c---

' 

1 -j 
<t 

J 
J- z 2�� 4 - leo 

;;;j� 
t .... 

629A552 

I{') IN - !'(')  
!'(') u _l 

����----------------------------' e ,i:_M_r_G_. c_E_N_�---------------------·��1 292B99J 

Fig. 7. Supervisory Control Auxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 292899 1).  
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TYPE K R  CAR R I ER SET ________________________________________________ ________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  P I G .2 ) 

250-VOLT OPERAl i ON 

FOR A 2 50 VOLT SUPPLY , RES I STOR UN I T  330C191 H0 1  I S  
USED AS SHOWI ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON , THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·DAR REtAY I IG) . 

RES I STOR UN I T  SCHEMAT I C :  

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

OUT 

I N  � I . I A M P. 

COM . 2. 5  

R 8  R 7  R <O  

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL B E  APPROX I MATE LY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/HZN OPERAT I ON 
JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8 VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN  TPS AND J 12  
BETWEEN TPl  AND  TP2 
BETWEEN TP3 AND T� 

I N  THE FT CASE,  JUMPERS 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 SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE C I RC U I T .  

Fig. 8. Connections, 48-"250 Vo lts and Sup ervisory Control  (Dwg. 40 7C971) 
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T Y P E  K R  CAR R I E R  SET ____________________________ 
I ._

L
_. _

4 1
_-_

94
_

l
_
. l

_
H 

T R A N S M I TTE R OUTPUT F l  LTE R F L-3 CON N E CT I O N S  

CO I L  PA R A L L E L  

LI N E  F R E Q U E N CY R A N G E  COI L  CO N N E C T I O N S  CAPACI TO R  C O N N ECTI ONS 1::::. 

27.7 K H Z -30.0 K HZ 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 

o4 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 - 2 1 0. 0  K H Z  L - 2  ( 1 --4) (6-7)  6-8 

!::::. = CO N N E CTI O N  F R O M  6 TO 8 IS M A D E  B E N E ATH TE R M I N A L  P LATE O N  A L L  SETS AT TH E F ACTO R Y .  

Fig. 9 .  Connection s - Output  Fil ter (Dwg. 149A420) 
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Fig. 10.  Transmitter Output Fi lter Sel e ct ivity fDwg. 377996) 
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Fig. 12 .  R e ceiver Selectivity ( Cu rve #377993) 
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TY P E  K R CAR R I ER SET ___________________________ .:.:.I.L::·�4�1 -:.::9.:.41:.:.. 1!!.!.H 

1 ,.  FILTER TE5T CIRCUI T  
SEC . I 

FOR BOTH CURVES 

Vl 
DB = 2 0 log y2 

RF FILTE R TE:ST CIRCUIT 

-6 

20 

1 5  

1 0  

0 7 9  10 2 1  
f (ICH� 

Each section of FL- 2 requirement with typical selectivity 
curve . Insertion los s 26 DB max . i ncluding m atching 
resistor .  

DB 

T ---r------r-r-T7""7'""1 

h'74-�--+-- y 
""""''+--+--�+--- 30 --...f--l,__--+-�""""-'4 

I 

-2 +2 

F"REQUENCY (K ��) 
FL-1 r equirement wit h typical sele ctivity curve at 120 
KHZ. Insertion loss 22 DB max . including m atching 
resistor . 

* F i g. 1 3. Receiver Fi l ter L im i ts (Curve tt377995) 
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TY P E K R CAR R I ER SET _____________________________________________________ 
I._

L_. 4_1_-9_4_
1 ._

1 H
_ 

��--___)· 'L---------iotJ 
f----�-�---- 8 "....:'--------4 

Coaxi al Lead . . .  7560346 G0 2 

L-----w " '<-: 
B L A CK< I -------- 8 "7....:, -----------�· 

Output Lead . . .  7560346 G0 3 

Main Harness . . .  7560346 G04 

Fig. 1 5. Test Harness - ( Complete Set) 

39 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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 NT D IV I 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 LL . 41 -941 . 1  G 
I N S T A L L ATI O N  • OPE R A T I O N  • M A I N T E N A N C E  

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

TRANSMITTER-RECEIVER 

Flexitest Case Mounted -with provision for rear-mounter Voice Adapter 
Accessories. 

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 
Style  

470D 1 6 7  G02 

250 Vol t  Resi stor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H01  

Test Harness ( Compl ete Set )  . . . . . . . . . . . . . . . . . . .  756D 346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . .  , 756D346 G 0 2  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . .  756D346 G04 

T A B L E  O F  C O N T E N T S  Adj ustments 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

I ntroduction . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  Page 2 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Specif i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25D-Volt Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

Des cription Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 9 

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

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  
Ele ctrical . . . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 
Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Commun ications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Rel aying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 10 
2 Transistor DC Measurements with 

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

Instal lation 
3 D-C Bl eed er Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . . Page 1 2  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  
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TYP E KR 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 References 
1 Outline - Fl exitest Case . . . . .  . .  . . .  . .  . . . 540D 753 
2 Internal Schematic . . . . . . . . . . . .  . . . . . . . . . . . .  540D 780 
3 Relaying Control Circuits 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Lo cation . . . . . . . . . . . . . . . . . . . . . . . 540D 78 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 48- 250 volts 

and Sup ervisory Control . . . . . . . . . . . . 407C 97 1  
9 Transmitter Output Filter 

Connections . .  . .  . . . . . .  . . . .  . . . .  . .  . . . .  . .  149A420 
10 Tran smitter Output Filter 

Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  329C 703 

1 2  Receiver Sel ectivity . . . . . . . . . . . . . . . . . . . . . .  C 3 77993 

1.3 Receiver Filter Limits . . . . . . . . . . . . . . . . . . .  C 3 77995 
l4 
1 5  

Minimum, Channel Spacing . . . . . . . . . . . .  . .  
Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C 3 77998 
756D346 

C_I\UTION The voltages encountered in this equip­
ment ar e dangerous to life. To be safe, disconnect 
the power source and close th e groundin g  switch 
when servicing th e equioment. 

I N T R O D U C T I O N  
The Type KR Relaying Tran smitter-Receiver i s  

designed for Distance Relaying, Telem etering, 
Supervisory Control and Sl e et Detection. 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 also be oper ­
ated from 48-volt or 2 5(}-vol t station batteries by 
means of var ious internal connections.  These various 
connections as wel l as most of the adjustments are 
made at th e factory , al though 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 mo st oth er contact keyed 
devic es. 

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

2 

Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-kHz to 200kHz 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4(}db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt w ith a 1 25 V . D . C .  * 
supplY. 0 . 5  watt with a 
48-volt d-e supply. 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . At l east 46-db below funda­
mental . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6(}ohm coax. 
cabl e .  (Suitabl e for 5 (} 70 ohm 
cable . )  

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

Transmitter and Receiver Oscillator and Frequ ency Stability . . . . . . . . . . . .  , . . . . . . . . .  From - 20° C to + 55° c with si- * 

multaneous voltage variations 
from 105 to 140 VDC, the fre­
quency rem ains with 0 . 0 1%. 
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TYP E  KR CARRIER SET __________________________ 
I ._L_. 4_1_•9_41_._

1 G  

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

Ambient. Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 20° c to + 55o c. 

* Receiver M aximum Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 025 volts for 10 rna. 
output. 

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 2  

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

Minimum Channel Spacing . . . .  . . . . . . . . .  . . .  . .  . . .  . . . .  . . .  . .  . . .  . . .  . .  . . .  . .  . . .  . . .. . . .  .. . .  . .  . . . .  . .  . .  . . See Fig. 1 4  

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 p air o f  con­

tacts c ap abl e of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

Weight ( With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr o ximately 16-lbs.  

C AU T I O 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. 

D E S C R l  P T I  O N  

M e c h an i c al 

Thi s app aratus is supplied in a Flexitest cas e 
and m ay b e  either flush or proj ection mounted in 

order to match other switchbo ar d equipment. The out­
l ine dimensions and also th e drilling pl an for flush 
an:d proj ection mounting are shown by Fig. 1. The 
majority of the par ts ar e mounte d 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 cabl e 
connector. 

3.  Loosen th e 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 termin al s 
and l ift out. 

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

Fi g. 6.  shows the l o cation of major components 

such as potentiometers, j ack, test points, crystal s, 
transistors, etc. External connections and the 
Sch em atic Di agram are shown by Fig. 2. Th e num­
b ered terminal s sh0\\'11. as squares apply to th e ex­
ternal terminals. 

Pr ovisions 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 s et 
accommodates the adapter pl ug. A buckle type strap 
on each side of t h e  adapter holds the unit in place 
after i t  has been plugge d  in. The normal projection 
for a rear mounted Voice Adapter is  3-inch e s  b e­
yond that o f  the relaying equipment. When th e KR 
Relaying Unit is suppl ied with the adapter, a patch 
cord i s  avai l able on separ ate order. This patch cord 

plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout information necessar y  for mount­
ing the Reserve Signal Detector is shown by Fi g. 1 1 . 
This unit consists of a potentiometer and pushbutton 
switch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation, separate auxiliar y resis­
tors are required, as shown in Fig. 8 .  

E l e c t r i c a l  

Tran smitter 

The transmitter is made of four main stage s in -
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TYPE K R CARRI ER S ET ____________________________________________________ __ 

eluding an oscill ator, driver, power amplifier, and an 
output fil ter. In the oscillator, the crystal is op erated 
as a resonant circuit between the col l ector of one 
transistor and the base of the other. The feedback is 
supplied through a capacitor from the col i ector of the 
second 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 
stabil ity is the stability of the crystal . 

The input to the driver stage Q- 10 is controll ed 
by potentiometer, R-42 which al so controls the trans­
mitter power output. In HZM rei aying CARRIER STOP 
provides about + 40 volts for blocking. Thi s is ap­
pl ied to Q- 10 through T- 6.  Diode CR- 5 prevents dam­
age to the transistor when this positive voltage is ap­
plied to the coll ector. For CARRIER START (when 
in the blocked position) a smal l positive voltage is 
applied to the col lector of Q- 10 by means of bl eeder 
resistors R-6 7  and R-68.  

The power ampl ifier 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 tabil izatio n.  

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

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

The output fil ter 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 fil ter 
contains no shunt elements, resulting in a reverse 
impedance free of "across the lin e "  resonances. 

Receiver 

The receiver is a superheterodyn e in order to 
obtain constant selectivity regardless of the channel 

* frequency . ( See Fig. 1 2) The m ajor stages include 
an input filter, attenuator, oscillator, mixer, IF 
filters, IF amplifiers, detector and a D-C power 
output stage. 

The receiver sensitivity is adjusted by m eans of  
the  continuously variable input control R- 1 and by 

connecting or disconnecting resistors R-7 3  and R-7 4 
in the IF stages. 

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

4 

ally the same as the transmitter oscillator. The 
frequency is 20-kHz above the i ncoming 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 oscillator signal 
to the b ase of the mixer Q- 1 .  Mixer oscillator re­
quirements are m et through adjustment of potentio­
meter R-4. Inj ection into two separate elements, base 
and emitter, provides a circuit capable of handling 
greater signal level variations than one in which in­
jection is made into only a single element such as 
the base. 

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

* are shown in Fig. 1 3 .  The IF amplifier consists of 
transistors Q-4 , Q-5 and Q-6. 

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

* output stage Q-7 .  The final output stage Q-7 will 
supply approxim ately 18 milliamperes to a standard 
1 700 ohms distance relay RRH coil and its associa­
ted 500 ohm alarm coil. It may al so b e  used to drive 
other relay coils such as i s  shown 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 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 relays is to remove the 
positive voltage applied to terminal 15 .  In the case 
of distance relaying with Westinghouse HZ/HZM 
relays, application of a positive voltage to terminal 
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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 D etector 

The Reserve Signal D etector is s ho wn by Fig. 1 1 .  
Effectivel y R- 1 i s  a remote tran smitter output contro l .  
Thi s control i s  obtained through varying the driver 
Stage (Q-10)  emitter bias, and is effective over a 25-

db range of transmitter output. The detector i s  
switched i nto service b y  & 1. B y  adjusting R 0 1  for a 
given receiver relay current at the far end of the 
channel, a rel ative measure of the channel attenuation 
may be obtained. Thi s is discussed further in the 
section on Adj ustments. 

Communications 

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

u s ed. Relaying takes preferenc e ,  and ful l  output i s  
* obtained when full voltage i s  suppli ed t o  terminal 

1 5 .  

Rei aying Control Circuits 

Fi gs. 3, 4 and 5 sho w simpl ifi ed diagram s 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 reserve signal d e­

tection and communication ,  should these functions be 
i n  use at the same time. Should carrier be received 
from the remote station , the hol d  coil and alarm coi l  
will energize through transistor Q-7 i n  the recei ver. 

When carrier start o peration occurs, the CARRIER 

START contact opens applying a positive vol tage 
(see Figs. 4 and 5) to t erminal 15 of th e carri er set. 
This puts a potential on th e driver stage in th e trans­
mitter and arso applies proper bias for the power am­
plifi er. 

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. C ARRIER STOP , terminal 
18, on the c arrier set is p ermanently connected to 
terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fi g, 3) 

The control of the carrier set is effected by the 
CARRIER START and the CARRIER STOP contacts. 
These contacts are shown in their norm al 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 carrier when fault power on the 
transmission line is flowing out of the line section 
being protected. Conversely , when fault power is 
flowing into thi s  lin e section, the control is such as 
to block the transmitter and keep it from being turned 
on by secondary functions such as reserve signal d e­
tection and commun i cation , should the se functions be 
in use at the same time .  Should carri er now be re­
c eived from the remote station, the hold coil and al arm 
coil will energize through transi stor Q-7 i n  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 contact opens. This applies a positive 
voltage (see Fig. 3)  to terminal 18 which bl ock s th e 
driver stage and th e power ampl i fier stage 

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

* a t  the desired cen ter frequ en cy .  One o f  the other 
transmitters would be 100 Hz above, the o ther 100 
Hz below 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 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 
Reserve Signal D etector . . . . . . . . . . . . . Fig. 1 1  

C o n n e c t i on s 

External 

The external connections will vary slightly de­

* p ending on the application , but in general will be as 
follows : (Refer to the Schematic Diagram, Fig. 2. ) 

6 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cabl e 

OPERATION 

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

125-Vol t K-DAR and GCY Rel aying 

1 25-Vol t HZM Rei aying, Tel emetering, 
and Supervisory 

25(}-Volt K-DAR and GCY Rel aying 

25(}-Vo lt HZM Relaying, Telemetering, 
and Sup ervisory 

Various combinations of the inductors and ca­
pacitors of the transmitter output fil ter are required 
depending on t h e  channel frequency . These are tab­
ulated in Fig. 9.  

A d j u s t m e n t s  

This appar atus is general ly tuned t o  and tested 

13 and 19 . . . . . . .  Supervisory Preference 
Contacts 

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

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

cutoff ( used with com­
munication) 

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

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 permanently 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 
coaxial cab! e to ground before changing tans on the 
Line Tuner or matching transfonner. 

Internal 

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

BL EEDER RESISTORS IN THE CIRCUIT 

at the specified channel frequency before shipment. 
Final adjustments must be made in the fiel d and are 
described in the following par agraphs. Fig. 6 shows 
the l ocations of t h e  various controls .  

Transmitter 

1. Disconnect the coaxial cabl e and replacd with 
a 50, 60, or 70 ohm non-inductive resistor depending 
on the char acteristic impedance 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 high er or lower range to 
tune the fil ter to r esonance. 

3. Insert fuses F- 1 and F- 2 to apply power to 
the apparatus. 
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4. Connect an A-C vacuum Tube Voltmeter 
(VTVM) across the non-inductive load. 

R-47 and R-48 

R-4 5 ,  R-47 and R-48 

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

R-45,  R-47 and R-41j 

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

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

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

7. Whil e  increasing R- 42, tune the output filter 
for maximum output until the output across the re­

* sistor i s  approxim ately 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  j acks J-3 and J-4. 

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

2. The unit is  shipped to have a gain of approxi­

mately 250 millivolts ( to produce 10 rna relay current) 
with input control R- 1 in maximum clockwise posi­
tio:-�.  About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 

* R-74,  which is connected to the b ase of Q-4 and the 
B+ supply for the IF. A further 10-db gain or addi­
tional 25 millivolt sensitivity c an be obtained by 
also 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 and R72 have b een selected at the 
factory to provide an overall gain of approximately 
25 millivolts with R73 and R74 removed. 

a. Sensitivity Adj ust rYJent for Noise 

If the maximum on-frequency noi se l evel is known 
or can be measured, the recei ver can be adjusted for 
this I eve! . Disconnect the coaxial cab! e and connect 
a 6Q-ohm non-inductive resistor and a VTVM across 
terminal s 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-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 stil l insuffici ent , clio 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 transmitter 
to full  o utput. 

b. Sensitivity Adjustment for Remote Signal 

'Wh en the maximum o n-frequency noise is un ­
k nown and cannot be conveni ently measured, the re­
ceiver may be adjusted for the remote si gn al .  First 
determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxi al cabl e and connect a 6Q-ohm 
non-inductive resistor and a VTVM across terminal s  
1 1  and 1 2. Add 1 5-db t o  the channel attenuation. 
This compensates for average variations such as 
channel and voltage variations. For example,  if the 
channel attenuation i s  5-db, add thi s to the 1 5-db 
makin g  a total of 2Q-db. Taking this from 8 vol ts 
output of the transmitter, the receiver shoul d then 
be set for a sensitivity of 0 . 8  vol ts. To do this, ad­
just the transmitter output control R-42 for 0 . 8  vol ts 
and then adjust the r ecei ver 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 resistor R- 74 , 
which is connected to the base of Q- 4. If the gain 
is sti l l  insuf ficient ,  cl ip out r esistor R- 73, which is 
connected to t he base of Q- 5. After compl eting the 
adjustment of R- 1 ,  restore the transmitter to ful l 
output. 

It must be kept in mind that the two preceding 
adj ustment 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 
adj ustment 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 
sensitiv e. In the adjustment of part b . ,  the attenua­
tion may increase du e to sleet or line switching , 
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which would n ece ssitate 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, c alibration may be made at 
installation by recording transmitter output ( either in 

db or volts) at various knob settings of the detector 
unit. Then, by adjusting the knob 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 apparatus energi zed , adjust R-4 in the 
250-volt resistor unit so as to obtain 1 25-volts at 
terminals 1 7  (B-) and 19 (B+) on the rel aying set .  

Frequency Change 

If the frequency is changed in the field, it is 
necessar y to change the i nput fil ter FL- 1 to the de­
sired channel frequency. This fil ter is of the pl ug­
in type and may be r emo ved by unsnapping the clamp 
and pul ling the f il ter out. The transmitter oscillator 
crystal Y- 2 must be changed to the desired channel 
frequ ency .  The receiver oscil lator crystal Y- 1 must 
be changed to the desired channel frequency plus 20 
k Hz. Figure 9 sho w s  the connections 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 h e  preceding, the 
tuning procedure as described under Adjustments for 
transmitter and receiver should then b e  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-

quencies below 1 10 kHz, these capacitors are 270 
mmf. each. For frequencies of 1 10 kHz and above, 
the capacitors are 140 mmf. each. 

C AU T IO N  Turn power OFF before removing filters 
or transistors,  as high t"ransient currents may c ause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­
ment in order to 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 considerable 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 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 measurements 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 referenc:: 
to B-, refer to Table 3. 

4. For typical RF signal m easurements for re­
ceiver, refer to Table 4. 

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

6. Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board , unplug J- 1 5  

and J - 1 6  located near the output filter. Loosen the 
two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

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

7. Removal of the Output Filter 

After the printed board has b een removed, re­
move the screws on the outside 0f the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable. 

8 . Receiver Filters 

* Fig. 13 shows typical receiver selectivity curves 
both RF and IF. If the filters are checked in a test 
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setup, 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 Equip m ent for In stallation 

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, fre quency range 60 H z­
to 230-kHz, 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 items li sted in Sections 8 and 9 .  

b. Signal Gen erator 

Output Voltage: up to 8 volts 
Frequency Rang e :  20-kHz. to 230-kHz. 

c .  Oscillo scop e  

d .  Ohmmeter 

e .  Capacitor c h ecker 

* f. Test h arn ess ( See Fig. 1 5) 

A P P L I C A T I O N  

1 .  Receiver Sel ectivity ( Fi g. 12) 

Th is shows a typical curve o f  the 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 sho wn so that appro ximate 
b andwiths for k eying purpo ses can be determi n ed for 
any carrier fre quency b etween 30-kHz and 200-kHz. 

3 .  Minimum Channel Spacing (Fig. 14) 

This is a graph from which m1mmum channel 
spacing can be obtained provided the signal strength 
of the interfering transmitter and th e se nsitivity set­
ting of the receiver are k nown. These can be obtained 
from c alculations or by m easurem ents. 

For example ,  if the interfering transmitter volt­
age is measured (at the rec eiver) 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 
15  pp s ,  the minimum spac ing would be 2 . 5-kHz. 

4.  Supervisory Control Connections (Fig. 7) 

Whe n 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 i n  series wit h the control 
relay coi l  by removing the j umper across R3 , as s hown 
in Fig . 7 .  In order to maintain proper mark space 
ratio, the re lay bias current is adj usted for 9 milli­
amperes as indicated . 

Th e receiver RF fil ter and th e I F  fil t er l imits 
are shown on Fig. 15. Both filters are of the plug­
in type and the test circuits with pin connections 
are shown at the top of each curve. The IF fil t t'r is 
divided into two separ ate sections.  Th e sel ectivity 
shown is fo r each section,  and the pin connection s  
for each section ar e al so shown i n  th e test circuit 
sk etch. 
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TABLE 1 

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

-

CON DIT ION A COND I TION B CON DI TION C 
Tx- Biocked t t  Tx- Biocked Tx-Unblock ed 

Description Jack Rx-No Sign al Rx-With Si gnal Rx-No Signa l  

129 VDC 5 1 VDC 129 VDC 5 1  VDC 129 VDC 5 1  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 Bt J-4 2G 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 l lO V 3 2  v 1 10 v 3 2  v 

DC-Q-7 Base J-9 69 v o 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 Tx Osc I J- 1 1  7 v 7 V  7 V  7 V  7 v 7 V  

Bt I J- 12  1 29 v 5 1  v 1 29 v 5 1  v 129 v 5 1  v 
I 

DC Q- 10 Base J- 1 3  1 8  v 18 v 

DC Q- 10 Emit J-14 18 v 18 v 

RF rna out J- 15  130  rna 130 rna 

DC rna RRH 
and 

AL ARM 18 rn a  18  rna 

tt  Tx = transmitter, Rx = receiver 
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TABL E 2 

TYPICAL TRANSISTOR DC M EASU R EMENTS WITH R E F ERENCE TO 8-

Con di t ion  A Condit ion B Condi t ion C 
Tx- B iock ed Tx-B iocked T x-Unb locked 

Rx-No Si gnal  Rx-With S i gnal  Rx-No Si gnal 
Tran si stor (Vo l t s) (Vo l ts) (Vol ts) 

Et Bt Ct Et Bt Ct Et Bt Ct 

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

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

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

Q-4 20 .0 20 .0  2. 6 20 .0 20 .0  2 .8  

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

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 1 29 
5 1  VDC 32  32  5 1  32  32  51  

Q-'1 
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- 1 2tt  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 CAR RI E R SET ______________________________________________________ __ 

TABL E 3 

D-C BL E EDER M EASU R EMENTS WI TH R E F E R 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 3 2V 3 2V 
Junction R-6 1 ancl 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·Unblocked, 
Rx-No Signal. 

1 2  

Check Point 

F L  1-5 to Gnd. 
T 1- 1  to Gnd. 
Q1-E to Gnd. 
Q 1-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 RF SIGNAL M EASU R EMENTS FOR R EC EIVER 

(Made with 0. 1 Volt  at  Term i nal 5 of FL 1 )  

25 MV 
Sens i t iv i ty 

(Vo l ts) 

80 MV 
Sen s i ti v i ty 

(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 Cry stal  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 
Sen s i ti v i ty 

(Vo l ts) 

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 

3 2V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 
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TYP E  K R  CARRI E R  S ET __________________________ 

t . L_._4_1 -_94_1_· 1_G 

TAB L E S 

TYPICAL R F  SIGNAL M EASUREM ENTS FO R TRAN SMI TTER 

CH ECK P O I N 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 l 2-B to Gnd. 0 .8  

Q 1 5-B to Gnd. 0 .8  

Q 1 2-C to Gnd. 38.0 

Q 15-C to Gnd. 38.0 

T7-5 to Gnd. 9 .8  

Output to Gnd. 8 .0  
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TYP E K R CAR RI ER SET ______________________________________________________ _ 

1 4  

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

CI RCU I T  
FUNCTI ON DESCRI PT ION 

SYMBOL 

CAP ACITORS 

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

tc-2 Rcvr. Osc. Feedback 140/270 flpi, ±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 Paper 

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

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

C-8 B- to GND 1.0 flf, ± 1 0%, 1000 VDC, Paper 

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

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

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

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

C-1 3  Q-10  Bleeder Bypass Sam.e as C-1 2  

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

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

MANU FACTU R E R ' S 
DES IGNAT I ON 

330C567 H l l  

3.30C566H43 'If 
or 330C566H57 

330C569 H47 

330C567 H09 

14C9400 H 18 

14C9400 H 17 

330C567 H02 

330C567 H05 
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TY P E K R CHR I ER SET ___________________________ 1 ·_L ._4_1 _�_41_·1_G 

C I RCUIT  
FUNCT I ON D ESCR I PT I ON 

MANUFACTU R E R 'S 
SYMBOL D ES I GNAT ION 

CAP ACITORS ( Concluded) 

C- 18 PA Bleeder 0 .  5 11f, ± 20o/c, Paper 330C567 H06 

C- 1 9  Output Filter Tuning 500 1111f, Vari able ,  Air 328C092 H0 1 

C-20 Output Filter 390 1111f. ± 5o/c, 2500 VDC, Mica 330C561 H 15 

C- 2 1  Output Filter 680 1111f. ± 5o/c, 2500 VDC , Mica 330C56 1 H21 

C- 22 Output Filter 1 200 1111f, ± 5o/c, 2 500 VDC, 330C56 1  H27 

Mica 

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

C-25 Q-7 Emitter 1 2  mfd, ± 20o/c, 200 VDC 1 87A1 77 H0 1 

C-26 Q-7 Base Bypass . 0 1  mfd, ± 10o/c, 100 VDC 763A219 H 1 5  

D I O D E S  

CR- 1 Bridge Rectifi er General Purpose, 1 N63 584C433 H0 2 

CR- 2 Bridge Rectifier Same as CR- 1  

CR-.3 Bridge Rectifier Same as CR- 1 

CR-4 Bridg e  Rectifi er Sam e as CR- 1 

CR-5 Q- 1 0 Collector Same as CR- 1 

CR-6 Q-7 B as e-Emitter Type 1 N457A 184A8 55 H07 

CR-7 Voltage Regulator Typ e 1N3686 185A212 H06 

CR-8 Voltage  Regulator Type 1 N 1 3 69 584C434 H05 

CR-9 Q-7 Coll ector Type 1N38 1 1  1 8 5A089 H08 

CR- 1 0  Q-10 Emitter Type 1N3028A 1 88A302 H 1 4  

CR- 1 1 Voltage Regulator Typ e  1N3024B 188A30 2  H 1 2  
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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 I S T  

CI RCUI T 
FUNCTION DESC R I P T ION 

MANUFACTU RER'S  
SYMBOL DESIGNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 584C27 1  H02 

FH-2 Bt Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/ 4 amp. S�t330C69 1 H 1 2  

F-2 Bt Same as F-1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 30 to 200 kHz 
Freq. to be 
specified by 
customer 

FL-2 Rcvr. IF Bandpass 20-kHz Fixed Freq. 

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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TY P E  K R  CAR R I E R  SET ______________________________ L_L_. _41_.9_4_1 _. 1 G 

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

C I RCUI T 
FUNCTI ON DESC R I P TION 

MANU F ACTU R ER'S  
SYMBOL 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- 1 2  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 328C09 3 H0 1 

J- 16 Output Filter GND Banana Tip Black 3 28C09 3 H02 

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

INDUCTORS 

L- 1 Core and Coil 1 1  MH Tot al - 6 MH 329C450 
Ass embly Tap (Part of FL-3) 

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

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1  Rcvr.  Mixer .:Typ e 2N5 25 1 84A638 H 1 3  

Q-2 Rcvr. Osc. Tyoe 2N 4 14 1 84A638H 1 4  
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TYP E K R CAR RI E R SET ________________________________________________________ __ 

CI RCUI T 
FUNCT ION 

SYM BOL 

Q-3 Rcvr. Osc . 

Q-4 Rcvr. IF 

Q-5 Rcvr. IF 

Q-6 Rcvr. IF 

Q-7 Rcvr. Output 

Q-8 Xmtr . Osc. 

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 1 2  Xmtr. P A  

Q- 15 Xmtr. PA 

R- 1 Rec. Input 

R-2 Filter M atching 

R-3 Filter Load 

R-4 Rcvr. Osc.  

R-5 Rcvr. Voltage 
Divider 

R-6 Q-2 Collector 

R-8 Rcvr. Voltage 
Divider 

R-9 Rcvr. Voltage 
Divider 

1 8  

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

D ESC R I P T ION 

TRANSISTORS (Concluded) 

Same as Q-2 

Same as Q- 1 

Same as Q- 1 
Type 2N498 or 
Type 2N657 

Type 2N698 

Same as Q-2 

Same as Q- 2 

Same as Q- 1 

Type 2N498 or 
Type 2N 657 

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 

15K ± 1%, 3W * 

Same as R-8 

MANU FAC TUR ER 'S  
D E SI GNATION 

184A638H l 5  
1 84A638H l 5  

762A585H02 

184A638H07 
1 84A638H l 5  

584C276 H23 

330C595 H 37 

584C 276 H 19 

330C666 H68 

330C664 H 5 1  

763Al 26H08 * 
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TYP E K R CAR RI E R SET ________________________________________________________ I ._L ._4_1 _-9_41_. 1_G 

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

CI RCUIT 
FUNCT ION DESC R I P T I ON 

MANU FACT U R E R ' S  
SYMBOL D ES IGN AT ION 

RESISTORS (Continued) 

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

R- 1 1  Q-2 Base 100 K, ±5%, 1/ 2 W 330C665 H05 

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

R- 13  Q-3 Emitter 390 Ohms, ±5%, 1/2 w 330C664 H 39 

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 330C595 H 4 1  

R- 17  Rcvr. Osc. Bleeder 18 K, ± 10%, 2 W 330C597 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 330C66 4  H 3 7  

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 H08 

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

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

R-30 Xmtr. Osc. Ble eder Same as R- 16 
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TY P E K R CAR RI E R SET ______________________________________________________ __ 

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

CI R CUI T 
FUN C T I O N  D E SC R I P T ION MANUFACTUR E R ' S  

SYMBOL D E S I G N AT ION 

RESISTORS (Continued) 

R-3 1 Q-8 Base Sam e as R- 1 1  

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

R-33 Q-8 Emitter Same as R- 1 3  

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 Sam e as R-6 

R-38 Key Filte r  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- 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, ± 5%, 1/2 W 330C664 H85 

R-45 Buffer Vol tage 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 H 77 
Divider 

R-49 PA Bias 27 K ,  ±5%,  2 W 330C668 H8 3 
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T Y P E  K R  CAR R I E R  SET ________________ _______________ L_L ._4 __ 1_- 9_41_. 1 G 

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

C I R CUIT 
FUN CT ION D E SCR I P T ION 

MANUFACTUR E R ' S  

SYMBOL D ESI GNATION 

R ESISTORS ( Concluded) 

R-50 Xmtr. PA Same as R- 19  

R-5 2  Q- 1 2  Emitt er 10 Ohm s ,  ± 5%, 1 / 2 W 330C 6 6 4  HO 1 

R-5 5  Q- 1 5  Em itt er  Sam e as R- 5 2  

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

R-60 R e cvr .  Bl e erl er 1 K, ±5%, 2 5  W 5 8 4C4 1 6  H57 

R-6 1 R e c vr. Bl P e rler 600 Ohm s, ± 5% ,  25 w 5 8 4C4 16 H47 

R-6 2 R e c vr. Bl e erl e r  350 Ohm s, ±5%, 25  W 58 4C4 1 6  H 5 2  

R-64 Xmtr. Ble eder 1 200 Ohm s, ± 5%, 2 5  W 584C4 1 6  H64 

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 3 30C668 H 4 3  

R-67 Xmtr. Blocking 10  Ohm s, ± 5%, 2 \\' 330C668 HO 1 

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

R- 69 Q- 10 Emitter Sa me as R- 19  

R-70 FL 2 De coupling 470 Ohms, ± 1 0%, 1 / 2  w 330 C595 H 2 1  

R- 7 1  Q-4 Emitter Determin ed in test * 

R-7 2  Q-5 Emitter D etermined in test * 

R-73 Q-5 Base 220 Ohms,  ± 10o/c, 1/2 W * 1 8 7  A64 1H l l  

R-74 Q-4 Base 1K , ± 5o/c .  1/ 2  W * 1 84A76 3 H 27 

R-75 Q-4 Collector 2 2  K, ± 1 0%, 1 / 2  W 3 30 C 5 9 5  H 4 1  

R-76 Q-5 Collector Sam e as R-7 5 
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TYP E K R CAR R I 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  MAN UFACTU R E R 'S 
SYMBOL F UNCTION DESCRI PTION DES IGNATI ON 

-
TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  S#1962798, L- 63300 5 
10K 

T-2 Rcvr. Osc. Impedanc e Ratio 10 K:  S#196 2797,  L-63300 3 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K :  S#1962697,  L- 59 2 17 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K: S# 1962693, L-5 9 2 289 
500 ohms 

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

T-6 Xmtr. Buffer Impedance Ratio 10 K:  8# 1962698, L-59 2 1 70 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930: S# 196 2694, L- 633000 
60 

TEST POINTS 

TP-1 R-5 Terminal studs 330C59 2 H02 

TP-2 R-8 Same as TP- 1 

TP-3 R-1 7  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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T Y P E  K R  CAR R I ER SET I . L .  41 -941 .1 G 

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

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

MANUFACTU R E R 'S 
SYMBOL D ES I GNATI ON 

SOCKETS 

X-1 FL-1 Octal 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 584C606 H0 1 

XY-2 Xmtr. Y-2 Sam e  as XY- 1 

CRYSTALS 

Y- 1 Rcvr. Osc. Specify Channel Freq. 3 28C083 

Plus 20-kHz. 

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

RESERVE SIGNAL DETECTOR 
(Stt4 70D 1 67G02 ) 

R-1 Resistor, Level 200 K, 2 W, Pot, 1 84A086H27 
Control 

R- 2  Resi stor, Limitin g  2000 ohms, 2 " tube. 1 26 7296 

S- 1 Test Switch SPST Normally Open 3 27C854 H0 1 
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TYP E K R CAR RI E R SET ____________________________________________________ ___ 

To 23 
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Fig. 3 - Relaying Contro l Circuits - HZIHZM (Dwg. 1-329C704) 
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I .L .  41 -941 . 1  G TYPE KR CAR R I E R SET ______________________________________________________ __ 
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2 58 VDC. + /OO V, 8MA 0 VOLTS 

K R R. EL A Y I JJ G  TRA JJSM!TTEI'f: / 
!<ECV, EXTERNAL CONN.ECTIO�S 

TERMIIJAL- COI.INEC TIOIJ 
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/9.  B P L IJS 
2 0 REL A Y'  COlt... 

� 
2 K 

3 . 75K 

/ 9. K. 

AJO ieS 
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D/ VIIJOHM AD..JUS iA !! L e  4K OJ? 20K. ?S W 

RESISTtJR., COio/AJEC.T ( ADJUST FO� VI!,L UES 
51-/0 WIJ 

6. T Y f'£ !1>1 3 0 5 1  

-t FO!e_ 51 !J 1 2 9  V DC S U PPLY 

t r  roR. ese v o c  SUPPt.. Y' u s c  

33 0 C I91 HOI RESISTOR UIJI T R. E F  D WG 2 23 8 4 9 7  

0 !=O R., SUPER VISO�Y' CONTROL 
PR.EFER EAICE CO N TA C TS 

Fig. 5. Relaying Contro l Ci rcuits -GCX!GCY (Dwg. 2-329C704) 
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T Y P E  K R  CAR R I E R  SET 

� � �· 

Kl 

ADJUST FOR 
9 M A  AT J l  

NOT E S :  

II 

!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITH OUT R ELAYI NG . 

2. POLAR ITY SHOWN CLOSES CONTACT BETW EEN 
TERMINALS 4 6 6 .  

r- 5 W I D E x 2- DEEP-TWO SLO TS T6 8 

,../ u 

J 2 

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
c--

I . L. 41 -941 . 1 G  

629A552 

1 -l 
'<t 

J 
1-- 2 2__r1 4 -leu 

.... 

itij;1; 
� I()IC\1 _ ...., 

...., _j 
��:�--------------------------181t_M_T_G_. c_E_N_� ____________________ ·��� 292B99J 

Fig. 7. Supervisory Control A uxiliary Relay Connections (Dwg. 629AS52) and Outline (Dwg. 2928 991) .  
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TYP E K R  CARRI E R SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I C E  AND 
SUPER V I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C , F I G .2 ) 

250-VOLT OPERAT I ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOll ON APPL I CAT I ON DRAW I NG 329C70ij 

FOR HZ/HZM OPERAT I ON , THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·OAR REtAYIIG) .  

RES I STOR UN I T  SCHEMAT I C :  

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

O UT 

I N  t I .  I A M P. 

COM . 2. 5  
R 8  R 7  
POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  

390 WATTS A T  280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY l ijij VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/HZM OPERAT I ON 

JUMPER TP-7 AND TP-8 I S  REMOVED . 

ij8 VOLT O PERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL  JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN  TP8 AND TP9 
BETWEEN  TP5 AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 AND Tfq 

I N  THE FT CASE , JUMPERS ARE CONNECTED ACROSS 
R60 AND R6ij , 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 SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE  C I RC U I T .  

Fig. 8. Connections, 48-250 Vo lts and Supervisory Contr o l  (Dwg. 40 7C97 1) 
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T Y P E  KR CAR R I E R  SET ___________________________ 
I ._L_. _41_·9_4_1 .

_
1 G 

T R ANSM I TTE R OUTPUT F I LT E R F L-3 CON 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 N CY R A N G E  CO I L  CON N E CT I O N S  CAPAC I TO R  CON N E CT I O N S  � 

27.7 K H Z -30.0 K HZ 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 

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

� = CO N N E C T I O N  F R O M  6 TO 8 IS M A D E  B E N E ATH T E R M I N A L  P LATE ON A L L  S ETS AT T H E  F ACTO R Y .  

Fig. 9 .  Connection s ·  Output  Fi l ter (Owg. 149A420) 
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TYPE KR CAR R I E R  SET ____________________ _ 

1 0  

9 

8 

7 

z 6 
0 -
1-oo( 5 � u.. 
..._ t- 4 4: 
(!) Q 

3 

2 

1 

0 

34 

' \ I v � / 
\ \ I I 

' \ 1/ v 1\ J 
\� , �  � I / 
\ � " I 1/ 
� / 
\ I 
\ I 

' I 
� I � rJ u 

-25 -20 -1 5 -1 0 -5 F 5 1 0  1 5  2 0  2 5  
c 

F"REQUENCY (KHZ) 

Fig. 10.  Tran smitter Outp ut Filter Sel e ctivity !Dwg. 377996) 
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TYP E K R CARRI ER SET 
______________________________________________________ _ 

50 

45 

4.0 

35 

<: 1::) j:::: 30 

� � 
li.J ...... 
..... 25 <:t 
� 
� 
U) 
).. 2. 0  
� 

� I' II) 
� 15 
� 

/ 0  

5 

0 \ IJ 
-2 - I  Fo + I +2. 

FREQUENC Y (KHJl) 

Fig. 12. Receiver Selectivity ( Curve #377993) 
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TY P E K R CAR R I ER SET ___________________________________________________ , ._L ._4_1 _·94_l_.l_G 

I F  FILTE R TE S T  C I RC U I T  
..,.. SEC I 

FOR BOTH CURVES 

Vl DB = 20 log y2 

RF FI LTE R TEST CIRCU IT 

-6 

20 

1 5  

1 0  

5 

0 1 9  20 2 1  
F (KH7} 

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

08 
�----.......--- T ------..------.-� 

y 
�4----t--�-- 30 --+-.j�-+----t.,£.y.'-f 

I 

-� -2 +Z 

FREQUENCY (K J-1!) 
FL- 1  Requirement with typical selectivity 
curve at 120 KHl3-. Insertion loss 18 DB 
max. Including matching resistor. 

F ig. 13 .  Receiver Filter L im i ts ( Curve #377995) 
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T Y P E  P:: R CA R RI E R  SET--
--------------------------

50 � 
(80 MV) 40 

3 0  

20 --- --- --- ....... 

1 0  

(B Y) 0 

+ 1 0  

38  

5 KH2. 

3 KHl. 
- -

- -
- -

- - - - - -

2 K UZ 

! KHZ 

0 

ZERO DB = 8 VOL TS 

MINIMUM CHANNEL SPACING 

FOR KE Y£0 CA RRIER IS PPs 

Fig. 1 4. M in imum Channel Spacing (Curve #377998) 

+ 10 

o (a v) 

- - - /0 

20 

3 0  

4 0  (�OMV) 
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TY P E K R CAR R I ER SET _____________________________________________________ I_. L_._4_1 -�94�l �. l�G 

1-------�--- 8 F _r _______ --1 

Coaxial Lead . . .  7 56D346 G0 2 

b �- 1]r �=j.� - -- f-----� 

�� � i l=_:·----------__j 

'-----
w " '<,.------: 

r- B L A C K ·  I · -------- 8 Fr ____________ _ 

Output Lead . . .  7 56D346 G0 3 

Main Harness . . .  756D346 G04 

Fig. 15. Test H arness - ( Comp lete Set) 
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Westinghouse I. L . 41 -941 . 1 G  

I N ST A L L A TI O N  • OPE R AT I O N  • M A I N TEN A N C E 

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

TRANSMITTER-RECEIVER 

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

Accessories. 

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 
Styl e 

470D 1 67 G02 

250 Volt Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness (Compl ete Set )  . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . .  756D 346 G04 

T A B L E  O F  C O N T E N T S  Adjustm ents 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Introduction ... ........................•............. Page 2 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Speci f ications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
250. Volt Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

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

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

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  
Electrical . . . . .. . . . .. . . . . . ..... . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 

Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 

Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Referenc e to B- . . . . . . . . . . . . . . . . . . . . . . . Page 10 
2 Transistor DC Measurements Vl'ith 

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

Instal lation 
3 D-C Bl eeder Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  
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TYP E KR 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 References 

1 Outline - Fl exitest Case . . . . . . . . . . . . . . . 540D 753 
2 Internal Schematic . . . . . . . . . . . . . . . . . . .  .. .. . 540D780 
3 Relaying Control Circuits 

(HZ/HZM) · · · · · · · · · · · · · · · · · · · · · · · • · · · ·  1- 329C704 
4 Relaying Control Circuits 

(K-Dar) · · · · · · · · ·  · · · · · · · · · · ·  . . . .  · · · · · · · . 3- 329C704 

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

6 Component Location . • • . . . . . . . . . . . . . . . . . . . . 

7 Supervisory Control Receiver 
Connection . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

8 Connections, 4 8- 250 volts 
and Supervisory Control . .  . . . . . . . . . . 

9 Transmitter Output Filter 

Connections . . . . . . . . . . . . . . . . . . . . . . . . .  . 
10 Transmitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 1  Reserve Signal Detector - Outline and 
Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

1 2  Receiver Selectivity . . . . . . . . . . . . . . . . . . . . .  . 

1.3 Receiver Filter Limits . . . . . . . . . . . . . . . . . .  . 

14 Minimum, Channel Spacing . . . . . . . . . . . . .  . 

1 5  Test Harness 
· · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  

540D 78 1 

223B498 

407C 97 1  

149A420 

C 377996 

329C703 

C 377993 

C 3 77995 
C 3 77998 
756D346 

Ci\UTION The voltages encountered in this equip­

ment ar e dangerous to life . To be safe, disconnect 
the power source and clos e th e grounding switch 
when servicing the equipment. 

I N T R O D U C T I O N  
The Type KR Relaying Tran smitter-Receiver i s  

designed for Distance Rel aying, Tel emetering, 
Supervisory Cont rol and Sl e et Detection. Facilities 
are provided for a plug-in t ype voice adapter. The 
basic design is for operation from 125-volt station 
batteri es. However, the apparatus may al so be oper ­
ated from 48-volt or 25Q-vol t station batteries by 
means of var ious internal connections. Th ese various 
connections as wel l as most of the adjustments are 
made at the factory , al though they c an be changed in 
the field. 

A1 though designed primarily for operation with 
Westinghouse protective relays, this appar atus may 
also be coordinated with other types of directional­
distance relays and with mo st other contact keyed 
devices . 

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

2 

Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  30-kHz to 200kHz 

Channel Attenuation Rating . . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4Q-db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt w ith a 1 25 v . D . C .  * 
supply, 0 . 5  watt with a 
48-volt d-e supply. 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 4 6-db below funda­
mental . 

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

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

Transmitter and Receiver Oscillator and Frequency Stability . . . . . . . . . . . .  , . . . . . . . . .  From - 20° C to + 55° c with si- * 

multaneous voltage variations 

from 105 to 140 VDC , the fre­
quency rem ains with 0 . 0 1% 
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Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-%% 

Ambient. Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  _ 20o c t o  + 550 c. 

if Receiver M aximum Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 25 volts for 10 rna. 
output. 

Receiver Select.ivity . .  .. . . . . . . . . . . . . . . . . . .. . . . . . .. .. . .. .. . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . .. . .. . . .  See Fig. 1 2  

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

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

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1�ma at 48 VDC, 20Q-ma 
at 1 25 VDC, 1 .28  amperes 
at 250 VDC. 

Carrier On-Off Keying .. . .  . .  . .  . . .  .. . . .  .. . .. . .  . .  . .  . .  . .  . .  .. . .  . .  . . . .  .. . .  .. .. .. .. . .  .. .. . .  . .  . .  .. .. . .  Requires one p air of c on­

tacts cap able of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

Weight ( With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr oximately 1 6-l bs. 

C AU T I O N  Refer application to Westinghouse when 
other transmitters are to be connected to the same 
coax cable as certain conditions may result in d amage 
to the output transistors. 

D E S C R I P T I O N  

M e c h a n i c al 

Thi s apparatus is supplied in a Flexitest case 
and may be  either flush or projection mounted in 

order to match other switchboar d equipment. The o ut­
line dimensions and al so the drilling plan for flush 
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 follows : 

1 .  Remove the two output p lugs from the red and 
black jacks. 

2 .  Disconnect the receiver input coaxial cable 
connector. 

3. Loos en the two s crews at the top of the board. 

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

5 .  Pull board down to disengage the terminal s  
and l ift out. 

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

Fig. 6.  sho ws the location af major components 

such as potentiometers , i ack, test points, crystal s ,  
transistors, etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The num­
bered terminal s sho wn as s quares apply to the ex­
ternal terminals.  

Pr ovisions am 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 
o n  each side of t h e  adapter holds  the unit in place 
after i t  has been plugged in. The normal projection 
for a rear mounted Voi ce Adapter is 3-inches be­
yond that o f  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 j acks 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. 1 1 .  
This unit consists o f  a p otentiometer and p ushbutton 
switch mounted on a small panel , itsel f suitabl e for 
switchboard mounting. 

For 250-volt operation, separate auxiliar y resis­
tors are required , as shown in Fig. 8 .  

E l e c t r i c a l  

Transmitter 

The transmitter is made of four main stage s in -
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eluding an oscill ator,  driver, power amplifier, and an 

output fil ter. In the o scillator, the crystal i s  op erated 
as a resonant circuit b etween the col lector of  one 

transistor and the b ase of the other. The feedback is 
supplied through a capacitor from th e col l e ctor 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 controls 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 voltage is ap­
plied to the coll ector. For CARRIER START (when 
in the blocked position) a smal l  positive voltage is 
appl ied to the col lector of Q- 10 by means of bleeder 

resistors R-67 and R-68. 

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

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 filter. 

The output fil ter consists of coils L- 1 and L- 2, 

capacitors C- 19 through C- 22. The f ilter is tunabl e ,  

and i s  provided to attenuate harmonics and other 
spurious outputs. It shoul d be noted that the filter 
contains no shunt el ements, resulting in a reverse 
impedance free of "across the lin e "  resonances. 

Receiver 

The receiver is a superheterodyne in order to 
obtain constant s el ectivity regardless of the channel 

* frequency . ( See Fig. 1 2) The m ajor stages include 

an input filter, attenuator, oscillator, mixer, IF 

filters, IF amplifiers, d etector and a D-C power 
output stage. 

The receiver s ensitivity 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 basic-

4 

ally the same as the transmitter oscillator. The 
frequency is 20-kHz above the i ncoming 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 o scillator re­
quirements are m et through adjustment of potentio­
meter R-4. Inj ection into two separate elements ,  base 
and emitter, provides a circuit capable of handling 
greater signal level variations than one in which in­
jection is made into only a single element such as 
the base. 

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

* are shown in Fig. 1 3 .  The IF amplifier consist s  of  
transistors Q-4 , Q-5 and Q-6.  

The detector is a full wave bridge rectifier. This 
rectifier in conj unction with the IF amplifier Q-6 ,  
provides the nece ssary 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 distan ce relay RRH coil an d  its associa­

ted 500 ohm alarm coil. It may also b e  used to drive 
other relay c oils such as i s  shown 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 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, Tel emetering, etc. ) and is 

discussed in the Adjustments section. 

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

Reserve Signal Detector 

The Reserve Signal D etector is sho wn by Fig. 1 1 .  

Effectively R- 1 i s  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 rel ative 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 tak es  preference , and full output is  
* obtained w hen full voltage i s  supplied to  terminal 

1 5 .  

Rel aying Control Circuits 

Fi gs. 3, 4 and 5 sho w simpl ifi ed diagrams of the 
relaying control circuits . 

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

The control of the carrier set is obtained through 
the C ARRIER START and C ARRIER 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 anci keep it from being turned 

on by secondary functions such as reserve signal de­

tection and communication, should these functions b e  

in u s e  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 recei ver. 

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 c arrier set. 
This puts a potential on the driver stage in the trans­

mitter and arso applies proper bias for the power am­
pl ifier. 

When a c arrier stop operation occurs, the 
C ARRIER STOP contact closes, which removes B+ 
(terminal 15) from the driver and the power amplifier 
stages in the transmitter. C ARRIER STOP , terminal 
18 , on the c arrier set is permanently 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 
CARRIER START and the C ARRIER STOP contacts. 
These contacts are shown in their norm al 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 keep it from being turned 
on by secondary functions such as reserve signal d e­

tection and communication , s hould these functions be 

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

c eived 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 C ARRIER 
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 contact opens . This applies a positive 

voltage (see Fig. 3) to terminal 18 which blocks th e 
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 b e  possible to have a fal se 
trip. 
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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 c enter frequency. One of the other 
transmitters would be 100 Hz above, the other 100 
Hz below thi s  center frequency. 

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

Gen e r a 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: 

Flexitest Case Mounting . . . . . . . . .  , . . . . Fig. 1 

Reserve Signal Detector . . . . . . . . . . . . .  Fig. 1 1  

C a n n e c t i  on s 

External 

The external connections will vary slightly de­
* p ending on the application ,  but in general will b e  as 

follows : ( Refer to the Schematic Diagram, Fig. 2. ) 

6 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 

OPERATION 

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

1 2frVolt K-DAR and GCY Rel aying 

1 2fr Vol t HZM Relaying, Tel emetering, 
and Supervisory 

25D-Volt K-DAR and GCY Relaying 

25()-Volt HZM Relaying,  Telemetering, 
and Sup ervisory 

Various combinations of the inductors and ca­
pacitors of the transmitter output filter are required 
depending on t h e  channel frequency . These are tab­
ulated in Fig .  9 .  

Ad i u s t m e n t  s 

This appar atus is general ly tuned to and tested 

13 and 19 . . . . . . .  Supervisory Preference 
Contacts 

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

carrier start contacts 
16 . . . . . . . . . . . . . .  Battery po sitive for alarm 

cutoff ( used with com­
munication) 

1 7 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . . Carrier stop for HZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

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 
coaxial cabl e to ground before changing tans on the 
Line Tuner or matching transformer. 

Internal 

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

BL EEDER RESISTORS IN THE CIRCUIT 

at the specified channel frequency before shipment. 
Final adjustments must be made in the fiel d and are 
described in the following par agraphs. Fig. 6 shows 
the l ocations of t h e  various controls .  

Transmitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50,  60,  or 70 ohm non-inductive resistor depending 
on the char acteristic impedance of the cable used. 

2. Fig. 9 shows typical output fil ter 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 fil ter to r esonance.  

3. Insert fuses F- 1 and F- 2 to apply power to 
the apparatus. 
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4. Connect an A-C Vacuum Tube Voltmeter 
(VTVM) across the non-inductive load. 

R-47 and R-48 

R-45 ,  R-47 and R-48 

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

R-45,  R-47 and R-41:1 

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 jump er 
battery positive to terminal 15 .  

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

7. While  increasing R- 42, tune th e output filter 
for maximum output until the output across the re­

* s is tor i s  appro xim ately 8 volts. ( Approximately 
5. 5-volts when operatin g  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 j acks J- 3  and J-4. 

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

2. The unit is shipped to have a gain of approxi­

mately 250 millivolts ( to produce 10 rna relay current) 
with input control R- 1 in maximum clock wise posi­
tio:J. . About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resi stor 

* R-74,  which i s  connected to the b as e  of Q-4 and the 
B+ s upply for the IF. A further 10-db gain or addi­
tion al 25 millivolt s ensitivity c an be obtained by 
also clipping out resi stor R- 73, which is connected 
to the base of Q-5 and the B+ supply for the IF. 
Resistor R-7 1 and R72 h ave been selected at the 
factory to provide an o verall gain of  approximately 
25 mil li volts with R73 an d R74 removed. 

a. Sensitivity Adj u::;t rrJ ent for Noise 

If th e maximum on-fre quency no i se l evel is known 
or can be measured, th e recei ver can be adjusted for 
thi s l evel . Disconnect the coaxial cabl e and connect 
a 6(}-ohm non-inductive resi stor and a VTVM acro s s  
termi n al s  1 1  and 12.  Energi ze the transmitter and 
output control R- 42 for the same output as th e max­
imum no ise. Th en adj u st the receiver input control 
R- 1 to obtain 1-ma output current. If it is impos sible 
to obtain 1-ma output current with control R- 1 i n  the 
maximum clock wise position ,  then clip out resi stor 
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 bas e of Q-5. Aft er com­
pl eting the adjustment of R- 1 ,  restore the tran smitter 
to ful l  output. 

b .  Sensitivity Adju stment for Remote Signal 

When th e maximum o n- frequency noise is un ­
k nown and cannot be conven i ently measured, the re­
cei ver may be adj usted for the remote sign al . First 
d etermine the channel attenuation u sing a Sierra 
vol tmeter or some other con venient method . Dis­
connect the coaxi al cabl e and connect a 6(}-ohm 
non-inductive resi stor and a VTVM acros s  terminal s 
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
Thi s  compen sate s for average vari ations such as 
channel and voltage variations. For exampl e ,  if th e 
chann el attenuation i s  5-db,  ad d thi s to the 15-db 
making a total of 2(}-db. Tak ing thi s  from 8 vol ts 
output of  the tran smitter, th e receiver shoul d then 
be set for a sensitivity of 0 .8  vol ts.  To do thi s ,  ad­
just th e transmitter output co ntrol R- 42 for 0 .8  vol ts 
and th en adju st th e r ecei ver input control so as to 
obtain 1 (}-ma output current. If it i s  impossibl e to ob­
tain 1 (}-ma output cur rent with control R- 1 in the 
maximum clockwi se position,  clip out resi stor R- 74 , 
which is connected to th e base of Q- 4. If the gain 
is stil l  insuf ficient, clip out r esi stor R- 73,  which i s  
connected to t he base of  Q- 5. After compl eting th e 

adju stment of R- 1 ,  restore th e transmitter to ful l 
output. 

It must be k ept in mind that the two preceding 
adjustment procedures are to be u sed as a guide and 
will cover the majority of cases;  howev er, cases may 
ar i se where conditions change. For example,  if the 
adj ustment is made per part a. , the noi se may in­
crease due to various reasons such as bad insulators , 
which would require adjusting the receiver to be less 
sensitive. In the adjustm ent of part b. , the attenua­
tion may increase due to sleet or line switching , 
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TYP E K R CAR RI ER SET ______________________________________________________ ___ 

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 knob settings of the detector 
unit. Then, by adjusting the knob 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. 

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 17 (B-) and 19 (B+) on the relaying set .  

Frequ ency Change 

If the frequency is changed in the field,  it is 

necessar y to change the input fil ter FL- 1 to the de­
sired channel frequency. This fil ter is of the pl ug­
in type and may be r emoved by unsnapping the clamp 
and pulling the f il ter out.  The transmitter oscillator 
crystal Y- 2 m ust be changed to the desired channel 
frequency. The receiver oscil l ator crystal Y- 1 must 
be changed to the desired channel frequency plus 20 
kHz. Figure 9 shows the connections for the trans­
mitter o utput fi lter. It is necessary to unsolder the 
existing connections and m ake the new connections 
per the chart. After completing t he preceding, the 
tuning procedure as described under Adjustments for 
transmitter and receiver should then b e  fol lowed. 

Note also that capacitors C 2  and C9 in the 
transmitter and receiver crystal oscillator circuits, 
respectively , may have to be changed. For fre-

quencies below 1 10 kHz, these capacitors are 270 
mmf. each. For frequencies of 1 10 kHz and above, 
the capacitors are 140 mmf. each. 

C AU T IO N  Turn power OFF before removing filters 
or transistors, as high t"ransient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Vol tage values should be recorded after adjust­
ment in order to establish reference values which wil l  
b e  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 considerable difference in 
these readings without the overall performance being 
affected . 

Typical voltage and current values are given as 
follows. Voltages should be measured with VTVM. 
Readings may 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 HZM 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 referenc;) 
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 o f  Printed Circuit Board from 
Flexitest Case. 

To remove the print ed circuit board , unplug J- 1 5  

and J-16 located near the  output filter. Loosen the 
two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

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

7 .  Removal of the Output Filter 

After the printed board has been removed, re­
move the screws on the outside 0f the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable. 

8. Receiver Filters 

* Fig. 13 shows typical receiver sel ectivity curves 
both RF and IF. If the filters are checked in a test 
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I . L_._4_1 -_94_1_. 1 __ G 

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, fre quency range 60 Hz­
to 230-kHz, input impedance 7 . 5  megohms. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Volta�e Range: 0 . 1 5  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 Gen erator 

Output Voltage: up to 8 volts 

Frequency Range:  20-kHz. to 230-kHz. 

c .  Oscilloscope 

d. Ohmmeter 

e.  Capacitor ch ecker 

* f. Test harn ess ( 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 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 carrier frequency b et ween 30-kHz and 200-kHz. 

* 3. Minimum Channel Spacing (Fig. 14)  

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  c an 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 t he 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 k eyed on-off, at 
1 5  pps ,  the minimum spacing would be 2. 5-kHz. 

4.  Supervisory Control Connections (Fig. 7) 

When superv i so ry control  is u s e d  with  relaying,  

the sup ervi sory control  r e l ay coil  i s  co nnected in  

series with the RRH coil  in place of t he alarm relay. 
When supervisory control is used alone , a 1200-ohm 
resistor R3 is connected in series with the control 
relay coi l  by removing the j umper 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  fil i.er l imits 

are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are shown at the top of each curve. The IF fil t .-or is 
divided into two separ ate sections. The sel ectivity 
shown is for each section, and the pin connections 

for each section ar e al so shown in the test circuit 

sk etch. 
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TAB L E  1 

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

-

Descr ip tion J ock 

RF Input J-2 

DC Q- 1 Base J-3 

DC Rx B+ J-4 

DC Rx Osc J-5 

DC Q-5 Base J-6 

B- J-7 

DC-P 1-E J-8 

DC-Q-7 Bas e J-9 

DC Q-7 Emit J- 10 

DC Tx Osc I J- 1 1  

Bt I J- 1 2  

DC Q- 10 Base J- 1 3  

D C  Q- 10 Emit J-14 

RF ma out J- 15  

DC rna RRH 
and 

AL ARM 

t t  Tx = transmitter, Rx = receiver 

1 0 

CON DI TION A 
Tx-B iocked t t  
Rx-No Signal 

129 VDC 

0 

20 v 

20 v 

7 V  

20 v 

l lO V 

69 v 

70 v 

7 v 

1 29 v 

5 1 VDC 

0 

20 v 

20 v 

7 v 

20 v 

3 2  v 

O V  

1.0 v 

7 v 

5 1  v 

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 3 2  v 

78 v 2. 3 v 

78 v 1 .4  v 

7 V  7 V  

1 29 v 5 1  v 
I 

18 rn a  18  rn a  

CON DI TION C 
Tx-Unblock 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  

129 v 5 1  v 

18 v 18 v 

18 v 18 v 

130 rna 130 rn a  
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TYPE K R  CAR RI ER SET ---------------------------• ·_L ._4_1_-9_41_._1 G 

TABL E 2 

TYPICAL TRANSI STO R DC M EASU R EMENTS WITH R E F ERENCE TO 8-

Con d i t ion A Cond i t ion B Con di t ion C 
Tx- B iocked T x-B iocked Tx-Unb locked 

Rx-No S igna l  Rx-Wi th S ignal  Rx-No Si gnal 
Tran s i stor (Vo l t s) (Volts) (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  5 1  

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

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

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

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

Q- 10tt  18 18 0 . 4  

Q- 1 2tt  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 CAR RI ER SET ________________________________________________________ __ 

TABL E 3 

D-C BL E EDER M EASU R EMENTS WITH 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-6 2  (J-8) 1 10V 1 10V 1 10V 3 2V 3 2V 
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 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 - -

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

1 2  

Check Po int  

FL 1-5  to Gnd. 
T 1- 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 EC EIVER 

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

25 MY 
Sens i t i v i ty 

(Vo l ts) 

80 MY 
Sen s i ti v i ty 

(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 MY 
Sen s i t iv i ty 

(Vo l ts) 

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 . 6 5  

Ct 

3 2V 
l.OV 
0 

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

TYPICAL R F  SIGNAL M EASUREM ENTS FO R TRANSMI TTER 

CH ECK POINT VOL TS 

T5- l to Gnd. 5 .5  

TS-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 12-B to Gnd. 0 . 8  

Q 1 5-B to Gnd. 0. 8 

Q1 2-C to Gnd. 38 .0 

Q 15-c to Gnd. 38.0 

T7-5 to Gnd. 9 . 8  

Output to Gnd. 8 .0  
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TYP E K R CAR RI ER SET ________ __ ______ ______________________________________ _ 

1 4  

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

CI RCU I T  
F UNCTI ON D E SCRI PTION 

SYMBOL 

CAPACITORS 

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

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

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

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

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

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

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

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

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

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

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

C-1 3  Q-10  Bleeder Bypass Sam.e as C- 1 2  

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

t Note : 140 flfd for o sc .  freq. 1 10-kHz and above. 
270 flflf for osc. freq. below 1 10- kHz. 

MANU FACTUR E R 'S 
DES IGNAT I ON 

330C567 H 1 1  

3 30C566H43 If 
or 330C566H57 

330C569 H47 

330C567 H09 

14C9400 H 18 

14C9400 H 17 

330C567 H02 

3 3 0C567 H05 
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TY P E  K R  CAR R I E R  SET __________________________ L_L ._4_1 -_94_1_· 1_G 

C I RCUIT  
FUNCT ION D E SC R I P T I ON 

MANU FACTU R E R 'S 
SYMBOL D ES IGNATION 

CAP ACITORS ( Concluded) 

C- 18 P A  Bleed er 0. 5 11f, ± 20o/c, Pap er 330C567 H06 

C- 19  Output Filter Tuning 500 1111f, Variable, Air 328C092 H0 1 

C-20 Output Filter 390 11/lf, ± 5o/c, 2500 VDC, Mica 3 30C561 H 1 5  

C- 21  Output F ilter 680 1111f. ± 5o/c, 2500 VDC ,  Mica 330C56 1 H21 

C-22 Output Filter 1 200 !1f1f, ± 5o/c, 2 500 VDC, 330C561  H27 

Mica 

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

C-25 Q-7 Emitter 1 2  mfd, ± 20o/c, 200 VDC 1 87 A 1 77 H0 1 

C-26 Q-7 Base Bypass . 0 1  mfd, ± 10o/c, 100 VDC 76.3A2 19 H 1 5  

D I O D E S  

CR- 1 Bridge Rectifier General Purpose,  1N63 584C433 H02 

CR- 2 Bridge R ectifier Same as CR- 1 

CR-3 Bridge Rectifier Same as CR- 1 

CR-4 Bridg e  R ectifi er Sam e as CR- 1 

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

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

CR-7 Voltage Regulator Typ e 1N368 6 185A212 H06 

CR-8 Voltage Regulator Type 1 N 1 3 69 584C434 H05 

CR-9 Q- 7 Coll ector Typ e  1N38 1 1  1 85A089 H08 

CR- 10  Q-10 Emitter Type 1N3028 A  1 88A302 H14  

CR- 1 1 Voltage Regulator Type 1N3024B 188A30 2 H 1 2  
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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 I S T 

CI RCUI T 
FUNCTION D ESC R I P T ION 

MANUFACTU R E R ' S  
SYMBOL D ESI GNATION 

FUSE HOL DERS 

FH- 1 B- For Type 3AGC Fuses 584C 27 1 H02 

F H- 2  B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. S#330C69 1 H 1 2  

F-2 B+ Same as F- 1 

FILTERS 

FL- 1  Rcvr. RF Bandpass 30 to 200 kHz 
Freq. to be 
specified by 
customer 

FL-2 Rcvr. IF Bandpass 20-kHz Fixed Freq. 

CONNECTORS 

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

J-2 RF Input UG- 185-U 584C 29 2 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  

CI RCU I T  
FUNCT ION DESC R I P TION 

M ANU F ACTU R ER'S  
SYMBOL 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- 1 2  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 328C09 3 HO 1 

J- 16 Output Filter GND Banana Tip Black 3 28 C09 3 H02 

P-1 Printed Circuit Printed Circuit Male 54-B-7 1 26 H0 3 
Plug 

INDUCTORS 

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

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

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixer .:Type 2N525 1 84A638H 1 3  

Q- 2 Rc vr. Osc. T y n e  2N 4 14 1 84A638H 1 4  
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CI RCUI T 
FUNCTION 

SYM BOL 

Q-3 Rcvr. Osc. 

Q-4 Rcvr. IF 

Q-5 Rcvr. IF 

Q-6 Rcvr. IF 

Q-7 Rcvr. Output 

Q-8 Xmtr. Osc. 

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 12  Xmtr. PA 

Q- 15  Xmtr. PA 

R-1 Rec. Input 

R- 2 Filter M atching 

R-3 Filter Load 

R-4 Rcvr. Osc. 

R-5 Rcvr. Voltage 
Divider 

R-6 Q- 2 Collector 

R-8 Rcvr. Voltage 
Divider 

R-9 Rcvr. Voltage 
Divider 

1 8  

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

D ESC R I P T ION 

TRANSISTORS (Concluded) 

Same as Q-2 

Same as Q- 1 

Same as Q- 1 
Typ e  2N498 or 
Type 2N657 

Type 2N698 

Same as Q-2 

Same as Q- 2 

Same as , Q- 1  

Type 2N498 or 
Typ e  2N657 

Same as Q- 12  

RESISTORS 

25 K, ±20%, 1/4 W, Pot. 

1 0  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 

15K ± 1%, 3W * 

Same as R-8 

MANU FACTU R ER'S  
DESIGNATION 

1 84A638H 15 
1 84A638H l5 

762A585H02 

184A638H07 
1 84A638H l5 

584C276 H 23 

3 30C595 H 37 

584C 276 H 19 

330C666 H68 

330C664 H 5 1  

7 63 A l 26H08 * 
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E L E C T R I C A L  P A R T S  L I S T  

CI RCUIT  
FUNCTION DESC R I P T ION 

MANU F ACTU R E R'S  
SYMBOL D ES IGNAT ION 

RESISTORS (Continued) 

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

R- 1 1  Q- 2 Base 100 K, ±5%, 1/ 2 W 330C665 H05 

R- 12  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 330C595 H4 1 

R- 17 Rcvr. Osc. Ble eder 18 K , ± 10%, 2 W 330C597 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 330C66 4  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 

1 9  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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 I S T  

CI RCU I T  FUNCT ION D ESC R I P T ION MANU FACT U R E R ' S  I 
SYMBOL D E SIGNAT ION 

RESISTORS ( Continued) 

R-3 1 Q-8 Base Sam e as R- 1 1  

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

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

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

R- 35 Q-9 Base Sam e as R- 1 1  

R-36 Q-9 Base Sam e as R- 2 

R- 37 Q-9 Collector Sam e as R-6 

R-38 Key Filt e r  Same a s  R-23 

R-39 Buffer V oltage 36 K,  ±5%, 2 W 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 Sam e as R-4 

R-43 Q- 10 Bias Sam e 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 330C5 9 6  H 3 9  

Divider 

R-47 Buffer Voltage 6 . 8  K ,  ±5%, 1 / 2  W 3 30C664 H69 

Divi der 

R-48 Buffer Voltage 15 K, ±5%, 1 / 2  W 330C664 H 77 

Divider 

R-49 PA Bias 27 K ,  ±5%, 2 W 330C668 H 8 3  
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T Y P E  K R CAR R I E R  SET---------------- _____________ I_. L_._4 __ 1 -_9_4 1_. 1 G 

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

C I RC U I T  
FUNCT ION D E SC R I P T ION 

MANU FACTU R E R' S  
SYM BOL D E SI GN AT ION 

R ESISTORS ( Concluded) 

R- 50 Xmtr . P A  Same a s  R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohm s ,  ± 5%, 1 / 2 W 330C664 H O I 

R-5 5  Q- 15  Em itt e r  Sam e a s  R- 5 2  

R-59 Xmtr. Ble eder 47 Ohm s, ± 10%, 1/ 2 w 330C 5 9 5  H09 

R-60 R e cvr . Bl eeri e r  1 K ,  ± 5 % ,  25 W 5 8 4C4 1 6  H 5 7  

R-6 1  R e c vr. Bl e erier 600 Ohms, ± 5% ,  25 w 584C4 1 6  H47 

R-6 2  Recvr.  B l  e eri e r  350 Ohms,  ±5%, 25 W 584C4 16 H 5 2  

R-64 Xmtr. Ble eder 1 200 O h m s ,  ± 5% ,  2 5  W 5 8 4 C 4 1 6  H64 

R-6 6  T - 7  Load 560 Ohm s, ±5%, 2 W 3 30C668 H 4 3  

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

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

R-69 Q- 10 Emitter Same as R- 1 9  

R-70 FL 2 De coupling 470 Ohms, ± 1 0%, 1 / 2 W 330C595 H 2 1  

R-7 1  Q-4 Emitter D etermin ed in test * 

R-7 2  Q-5 Emitter D etermined in test * 

R- 73 Q-5 Base 220 Ohms, ± 10o/c,  1/2 W * 187 A 64 1 H l l  

R-74 Q-4 B ase lK , ± 5o/c, 1/2  W * 1 84 A76 3 H 27 

R-75 Q-4 Collector 22 K ,  ± 1 0%, 1 / 2  W 3 30 C 5 9 5  H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R CAR R I E R SET ______________________________________________________ ___ 

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

CI RCUI T  MAN UFACTU R E R 'S 
SYM BOL F UNCTI ON DESC R I P TION DES IGNAT ION 

-

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K ;  S tt  1 9 6  2798, L-63300 5 
1 0K 

T-2 Rcvr. Osc. Impedance Ratio 10 K :  Stt 196 2797,  L-63300 3 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K :  Stt1962697,  L- 59 2 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K :  Stt 196269� L-59 2289 
500 ohms 

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

T-6 Xmtr . Buffer Impedance Ratio 10 K :  Stt 1962698, L-59 2 170 

400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930:  Stt 196 2694, L- 633000 
60 

TEST POINTS 

TP- 1 R-5 Terminal studs 330C592 H02 

TP-2 R-8 Same as TP- 1 

TP-3 R- 1 7  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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T Y P E  K R  CARR I ER SET I . L . 41 -941 . 1 G  

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

C I RCUI T 
F U NCTI ON 

MANU FACTU R E R 'S 
SYMBOL D E SCR I PT ION D ES I GNATI ON 

SOCKETS 

X- 1 FL-1 Octal 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 584C606 HO 1 

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

CRYSTALS 

Y-1 Rcvr . Osc. Specify Channel Freq. 3 28C083 
Plus 20-kHz. 

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

RESERVE SIGNAL DETECTOR 
(SJt4 70D 167G02)  

R-1 Resistor , Level 200 K ,  2 W, Pot. 1 84A086H27 
Control 

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

S-1 Test Switch SPST Normally Open 3 27C854 H0 1 
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TYP E K R CAR RI ER SET ____________________________________________________ ___ 

To l3 

17S.Ll. / 5t V 
i!OOA I I'Z 9 V  

t7. 5o "'- l 2!8 v  

B -

R. X -I 

!K/SIV 

4K/ 1 29 V  
IOK/ Z S6V 

c5C.11./SI V 
IK I/'.2 9 V  
/l( { f58 V 

c o  

(A RINER � P8 t' 
I 

I CA /liUE/e. 
S wt T C H  

liZ/ 
!<EQV!REME� TS FO�f:, IHZ/'1 RELA YIWG 

5 UPPL. Y CARRic/i! 
VtJ I.. rAGE START 

.SJ V O C.  + .SI V .  7MA 
1 2') VDC. + 12,1'. 8MA 

2 58 VDC + 25S V.8MA 

CA R it iEii!.. 
STOP 

+28 V 
of 4tJ v 
f 4d v 

KR R£L A YI�G TR A NSMITTER / 
.RE'C.V EX TERNAL C'O JJNECTION S 

IE� MINA L - CO AI�EC'i'ltJ/..1 

II GIMLIAIO 
1'2. C <JM .IA.L CABl-E 

S T!('A f' 

IN 
IN 

our 

t t  

IN 

1.3. SLIPE!f VISORY PRIHERENC£ OJNTACT 
I 4. CA I?I(IER 5 TtJP B- RETIJRI../ 

IS CARRIER. S TART (POSI Ti ve) 
16 A I.ANM ('OTOF� I!'{Jif!. COMMI.I/..IICA.TitJAIJ 
17 8 MIMUS 
!B CA,f,f/E� STOP (1-ll /HZM) 
19 8 PLUS 
2 0  RE LAY CO I L  

[ 1 CARRieR.. T�LJ A L A RM 

I ( O M  
I 

� f t  

NO TES 

f /&()If! .SI � 12.9 VDC S U PPL Y. 

t t  FOR. 2S8 II D C  S UPPL Y IJ S E  
3 3 6 C 1 9/ HO/ R ES / S TO II!  U IJ / T 

/ U F  D WG 2 '2 3 8 4 97 

0 FO R S(IP�It VISO� Y CtJ N TII!OL 
PRErEII! ENCe COAl rAC rS .  

Fig. 3- Relaying Control Circuits - HZ/HZM (Dwg. 1- 329C70 4) 
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TYPE KR CAR RIE R SET ________________________ __...;::__:_:_1 ·_L ._4_1 ....:.·9..:....41_· 1_G 

B +  

A L A RM 
C U 70F!= 

Cl T�f 
CA RI?IC.te. 

AL ARM 

sc.  

B -

sc 

BCA I 
I 
I 
I 
I _ _  - -

RE Q U t�EMEJJ7S FOR 15C v: /G C Y  l!f'E L A Y'IN<i 

5 lJ PPL Y VDL7AGE C A R RIE� STA � T C A ��I£1( STaP 

.SI VDC + 3 7 V ,  7MA D VOLTS 

129 VDC + IOO V, 8 MA 0 VOLT5 
2 58 VOC. -t / OO V, 8MA. 0 VOLT.S 

I( R R. EL A Y I IV G  TRA IVSMI T T£111! / 
.RECV. EXTERNA L CONNECTIOJ.I S 

TERMIIJAL· COA.JNEC TIOIJ 

1 1 .  G�ou,.;o 
I Z .  COA XIAl. CABL E 

1 3 .  .SI.IPERv; soRY" Pfi!!E FE�f.ICI! Col.lrAc T 

/ 4-. CA�RI£11! STD P 8- �ET()f!alo.l 

I S . CA RRIE"� STA� T (P6S!TIVE) 
1 6 .  A t.Mfl-1 Cvro,:;: FD/1?. �MMI.IAIICATIOAIS 

1 7 .  8 MIIJUS 
IB . CA RI?IER SToP (H'l/NZM) 
/ 9 .  6 P L  /J S  
2 0 REL A Y'  COIL 

� 
2 1(  

3 . 75K 
I 9.!<. 

R C V R  REL"'-'f C O I L  

AJO TES 

� �OR "R '' USE OIIMIT£ VITIC'E'DI.IS ENAMELED 

D/ VIIJOHM AD.J U S TA � L e  4K 01(' 20K. ZS W 
f(ESISTtJR.., COAIN£GT f ADJUST FOR VALUES 
Sllo WJJ 

b. ; y ,c£ IN 3 0 5 1  

"f FOil?. 51 f/ 1 2 9  VDC S U PPLY 

t r  f:"OR. eSS V O C  SUPPL Y' USEE' 

33 0 C I'JI HOI RESISTOR. /JIJI T R. l! !=  D WG 2 2. 3 8 4 9 7  

0 FOR. SUPER VISORY CON TROL 
PR.EFER EAICE CO N TA C TS 

Fig. 5. Relaying Control Circuits -GCX/GCY (Dwg. 2-329C704) 
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TYPE K R  CARRI ER SET 

� � �  .. 8 

Kl 

ADJUST FOR 
9 M A  AT J l  

NOTES : 

II 

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

2 .  POLAR ITY SHOWN CLOSES CONTACT BETW EEN 
TERM INALS 4 6 6 .  

....- 5 W I D E  x 2- DEEP·TWO S LO TS -
8 1 6  

f-" u 

J 2 

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
-

I . L. 41 -941 .1 G 

629A552 

1 -l 
v 

J 
� 2 2--JI 4 

;;;Jl 
t I{)IC\.1 - f()  

f() _j ��-�L ___________________________ ' e ,t_M_T_G_._cE_N_� ____________________ �·� 292B99J 

Fig. 7. Supervisory Control Auxiliary Relay Connections (Dwg. 629AS52) and Outline (Dwg. 2928 991) .  
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TYP E K R  CARRI E R SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE  AND 
SUPER V I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUNPERS SHOWN ON I NTERNAL SCHEMAT I C ,  F I G .2 ) 

250-VOLT OPERAl i OM 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOWI OM  APPL I CAT I ON DRAW I NG 329C70ij 

FOR HZ/HZM OPERAT I ON , THE JUNPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K-DAR REtAYIIG ) .  

RES I STOR UN I T  SCHEMAT I C :  

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

O UT 

I N  t I .  I A M P. 

COM . 2. 5  

R 8  R 7 R G  
POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  

390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/ HZM OPERAT I ON 

JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8 VOLT OPERATI ON 

ON PR I NTED C I RCU I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN  TPS AND J 12  
BETWEEN TPl AND  TP2 
BETWEEN TP3 AND Tpq 

I N  THE FT  CASE , JUMPERS ARE CONNECTED ACROSS 
R60 AND R6� ,  AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CR8 I S  REMOVED.  

IN  ADD I T I ON ,  FOR ij8-VOLT SUPERV I SORY C ONTROL, 
R59 I S CONNECTED I NTO THE C I RC U I T .  

Fig. 8. Connections, 48-.250 Vo lts and Supervisory Control (Dwg. 40 7C9 7 1) 
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T Y P E  K R  CARRI ER SET ___________________________ r ._L_. 4_1_·9_4_t ._t G 

T R ANSM ITTE R OUTPUT F I LTE R F L-3 CON N ECTIONS 

CO I L  PARA L L E L  

L I N E  F R EQUE NCY R A N G E  COI L  CON N E CT I ONS CAPACITOR CONN ECTIONS � 

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  

-4 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 KHZ-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 - 2 ( 1 --4 )  {6-7)  6-8 

� = CONN ECTION F ROM 6 TO 8 IS MADE B E N E ATH TE R M I N A L  P LATE ON A L L  SETS AT THE FACTORY.  

Fig. 9 .  Connection s ·  Output  Fil ter (Dwg. 749A420) 
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TYPE KR CAR R I E R  SE T ______________________ _ 

1 0  

9 

8 

7 

z 6 
0 -
t-...: 5 � 
w 
.... .... 4 <t 
CD Q 

3 

2 

1 

0 

34 

' \ I [/ 1\ I 
\ \ I I 

' \ � l 
r\ J 
\� � 'S  � I I 
\ � � � I v 
� I 
\ I 
\ 7 

\ II 
� I � 1/ 1u 

-25 -20 -1 5 -1 0 - 5  F' 5 1 0  1 5  2 0  2 5  
c 

FREQUENCY (KHZ) 

Fig. 70. Transmitter Output Filter Sel e ctivity (Dwg. 377996) 
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Fig. 12.  Receiver Selecti vity (Curve #377993) 
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FL-1 Requirement with typical selectivity 
curve at 120 KH!D. Insertion loss 18 DB 
max. Including matching resistor. 

Fig. 1 3. R eceiver Filter L im i ts ( Curve #377995) 
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Fig. 15. Test Harness - ( Complete Set) 
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I N S T A L L A TI O N  • OPE R A T I O N  • M A I N TEN A N CE 

I N S T R U C T I O N S  
TYPE KR CARRI ER RELAYING 

TRANSMITTER-RECEIVER 

Fl exitest Case Mounted -with provi sion for rear-mounter Voice Adapter 
Accessories. 

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 

Styl e 

470D l 67 G02 

250 Volt Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness (Complete Set )  . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G02  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D 346 G03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 56D 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 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Specif ications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25(} Volt Resistor Unit . . . . . . . . . . . . . . . .  P age 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . .  Page 8 

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

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 14  
Electrical . . . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  P age 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Table 
Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

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

2 Transistor DC Measurements with 
Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 1  

Installation 
3 D-C Bleeder Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . . Page 12  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

S U P E R SE DES I . L. 4 1 -94 1 . 1 E  E F F ECTIV E JAN UARY 1 969. 
*Denotes change from superseded i ssue . www . 
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TYP E KR CAR RI ER SET __________ ______________________________________________ _ 

L I S T O F  I L L U S T R A T I O N S  15 Recei ver Fil ter Limits . . . . . . . . . . . . . . . . . . .  C 377995 

Figure References 

540D 753 

16 Minimum, Channel Spacing . . . . . . . . . . . . .  . 

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

C 3 77998 
756D 346 

2 

1 Outl ine - Fl exitest Case 
2 Internal Schematic . . . . .  . . . . . . . . . . . . . .  . .  . .  . 540D 780 
3 Relayin g Control Circuits 

(HZ/HZM) · · · · · · ·  · · · · · · ·  · ·  · · · · · · · · · · · ·  1- 329C704 
4 Relaying Control Circuits 

(K-Dar)  · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · .  3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 

6 Component Location . . . . . . . . . . . . . . . . . . . . . . .  540D 78 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections,  48- 25 0  volts 

and Supervisory Contro l . .  . . . . . . . . . .  407C 97 1  
9 Transmitter Output Fil ter 

Connections . . . . . . . . . . . . . . . . . . . . . . . . . .  149A420 
10 Transmitter Output Fil ter 

Sel ecti vity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal D etector - Outline and 

Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  329C 703 
1 2  Transmitter output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 3 77999 

1 3  Transmitter Output and Receiver 
Sensitivity Variations with Frequency. C 3 78000 

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

C A UTION The voltages encountered in this equip­

m ent ar e dangerous to l i fe. To be safe, di sconnect 
th e power source and clos e th e grounding switch 
when servi cing th e e quiPm ent. 

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 Rei aying, Tel emetering, 
Supervisory Control  and Sl eet Detection. Facil ities 
are provided for a plug-in t ype voi ce  adapter. The 
basic design is for operation from 125-volt station 

batteri es. However, the apparatu s may al so be oper ­
ated from 48-volt  o r  2 50..vol t station batteries by 
means of  var ious internal connections.  Th ese various 

connections as wel l as most of  th e adjustm ents are 
made at the factory, al though they can be changed in 

the field .  

Although designed primarily for operation with 

Westinghouse protective relay s, this appar atus may 
al so be coordinated with other typ es of directional ­
distance relays and with mo st other contact key ed 
devic es . 

SP E C I F I C AT I O N S  
Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-kHz to 200kHz 

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

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt at standar d condi­
tions (see Figs.  1 2  and 1 3 ). 
0. 5 watt with a 4 8-volt d-e 
supply .  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At  l east 4 6-db below funda­
mental . 

Transmitter Output Impedance  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 60..ohm coax. 
cab! e .  (Suitabl e for 5 0. 70 ohm 
cabl e . ) 

Transmitter Output Filter Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . .  See Fig. 10  

Transmitter and Receiver Oscil lator and Frequ ency Stabil ity . . . . . . . . . . . . . . . . . . . . . .  From- 20 ° C  to  + 50 ° C  with si­
multan eou s  voltage var iations 
from 100 to 1 40 VDC, th e fre­
quency remains with 0 . 0 1o/c .  
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T Y P E  KR CAR R I E R  SET I . L .  4 1 ·94 1 . 1 F 

Perrn i s s i b l P  Bat t ery V u l t  age Ripple  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 - 1 2r,-;-

Ambient  Tempe rature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 20°C t o  + 50 ° C .  

� o n-Operat i ng Tempe rature Ran ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ·-40°C to  +70°C 

R e c e i v e r  Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 

c o n d i t i o n s  ( s e e  Pig s .  1 0  an d 

] ()  ' ·  

R e c e i v er Select ivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S e e  Fi g .  1 4  

R e c e i v er Signal-to-Noise  Rat io Requir ements  . . . . . . . .  . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2- db 

l\li n i rnurn Cha n n e l  Spac ing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Sf" e Fig.  1 6  

P o w er I n p ut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5- m a  at 48 VDC , 20(}- m a  

a t  1 � 5  VDC, 1 . � 8  amp eres 

at �50 V D C .  

Carrier  On-Off K eying . .  . . . .  . .  . . . . . . . .  . . . . . .  . .  . . .  . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . .  . . .  . . . . . . . . . . . . R e quires  o n e  p air o f  c o n­

t act s c ap abl e o f  k e yi n g  8-m a  

D C  at a n  o pen c ircuit voltage 

o f  125 VDC .  

W e i g ht ( With Pl exit est Cas e )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ap or o xim atPly 1 6- l b s .  

C A U T I 0 N Refer  application  t o  W e st i nghouse w h e n  

o t h e r  transmitters a r e  to b e  c o n n e c t e d  t o  t h e  same 

c o ax c ab l e  as c e rt ai n  condit i o n s  m ay re sult  in d am a g e  

t o  t h e  output  t ransistors .  

NOTE Standard condit i o n s  are t ak e n  as 1 29-vo l t s , 

* 1 20-kHz and 25°C. 

D E S C R I P T I O N 

G e n e r a l  

T h i s  c o m pl e t e ly transi stori z e d  c arri er-app arat u s  

i s  a r es u lt o f  e x t e n s i v e  fi eld  a n d  l aborat o ry t es t s .  

P r o m  t h e s e  t e st s ,  i t  w a s  p r o v e n  t h at t ransistors p ro­

vide s u p erior  rel i abil i ty o v er t u b e s .  In  addi t i o n ,  t h e  

l at es t  pr inted circuit  an d fil t e r  t ec h n i q u e s  h a v e  im­

p ro v ed p e rfo r m ance an d g r e at l y  d e c r e a s e d  t h e  s i z e. 

The e x p e c t e d  l o n g  life o f  transi stors  as com pared 

wi th v acuum t u b e s  w i l l  reduce maint e n an c e  c o s t s ,  

and t h e  low p o w er requirements w i l l  p r o d u c e  impor­

t ant  savings in b at t e ry an d c h arger  req uirements.  

Transi stors p e rform t h e  same fun ct i o n s  as v ac u u m  

tubes .  H o w e v e r ,  tub es o p erat e  by t h e  flo w  o f  el e c­

trons i n  a vacuum b e t w een el em ent s ,  w h i l e  transis­

t o r s  d e p e n d  u p o n  t h e  m ov em ent of el ectrons i n  a 

s o l i d. This l e ad s to a m ore  rugged ty p e  of c o n struc­

t i o n . Most  t r an si s to r s  ar e m ad e  from ei t h e r  g ermanium 

or si l i con semi-con du ctor  m at e r i al s .  T h e  j un ction 

transi stor c o n si st s  o f  a thin  sl i c e  of germ anium or 

s i l i co n  with  three d i fferent regi o n s  produced by i n­

troducing sp ecifi c  am o u n t s  o f  impuri t i e s .  A thin  w i r e  

i s  c o n n ec t e d  to each region . O n e  o u t e r  r e g i o n  i s  

c al l e d  t h e  e m i t t e r ,  t h e  o t h e r  t h e  col l e c to r ,  an d i n ­

sert ed b e t w e en t h em i s  t h e  b as e .  T h e s e  corresp o n d  

roug hly to t h e  c atho d e ,  p l at e ,  an d g r i d  of  a v ac u u m  

tube.  

The transi stors i n  this equipm ent are of  the 

j u n ction typ e ,  and bo t h  NPN an d PNP c o n figurat i o n s  

a r e  u s e d. In t h e  N P N  transistor ,  t h e  m aj o rity o f  t h e  

c ur r ent i s  c arri e d  by e l e ctrons .  I n  t h e  P N P  transistor  

t h ere i s  a defi c i ency of el e ct r o n s. These deficien­

c i e s  are known as " h o l e s " . For p r acti cal purp o s e s  

h o l e s  m ay b e  c o n si d e red a s  p o si t i v el y  c h ar g e d  

" el e c tron s " , a n d  t h e s e  p ro v i d e  m o st o f  t h e  c u rr e n t  

flo w  i n  P N P  units .  I n  o r d e r  to  obtain m aximum e ffi­

ci e n cy and rel iab i l ity , b o th typ e s  are u s e d  in t h i s  

equi p m ent .  

Sil i c o n  transi sto rs are used i n  the transm i t t e r  

ana r e c eiver  o u t p u t  circuit  i n  o r d e r  to stabi l i z e  

c ri t i c al circuit  p e rfo rmance at e l e v at ed t e m p e ratures.  

M e c h a n i c al 

Thi s app ar atu s  i s  s u p p l i e d  i n  a P l e x it e st c a s e  

and m ay b e  eith er fl u s h  o r  proj ection mounted i n  
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TYPE K R CARRI ER S ET ________________________________________________________ _ 

order to match oth er s witchbo ar d  equipment. The out­
l ine dimensions and al so the dril l ing 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 t?e readily remo ved as fol l ows : 

1 .  Remove th e two output p lugs from the red and 
black jacks. 

2. Disconnect the recei ver input coaxial cabl e 
connector. 

3.  Loos en the two s crews at the too of the board. 

4 .  Loo sen the two screws at the bottom of the 
boar d and pull them out as far as they wil l  extend.  

5 .  Pul l  board down to  disen gage the terminal s 
and l i ft out. 

Th e transmitter output filter may be removed by 
removing four mounting screws from the bottom of the 

c ase and disconnecting the coaxial cabl e.  

Fig. 6 .  shows the l ocation of major components 

such as potentiometers , j ack , test points , crystal s ,  
transistors, etc. External connections and the 
Schematic Diagram are shown by Fig. 2. The num­
bered terminal s  sho wn as s quares apply to th e ex­
ternal terminals .  

P r ovisions am made for p l ugging the Voice  

Adapter Unit in the r ear of  the relaying equipment .  
Octal socket mar k e d  X- 4 on  t he r ear o f  the set 

accommod ates the adapter pl u g. A buck l e  type strap 
on each side of t h e  adapter hol ds the unit in place 
after i t  ha s been p lugged in.  The normal projection 
for a rear mounted Voi ce Adapter is 3-inch e s  be­
yond that o f  the relaying equipment. When the KR 

Relaying Unit i s  suppl ied with the adapter, a patch 
cord is avail abl e  on separ ate order. This patch cord 
pl ugs into the telep hone  j acks on the adapter and pro­
vides an exten sion to a con veniently located terminal 
board. 

The panel cutout information necessar y for mount­
ing the R eserve Signal D etector is shown by Fig. 1 1 . 

* This unit consi sts of a potentiometer and p ushbutton 

switch mounted on a small panel , itsel f suitabl e for 

switchboard mounting. 

For 250-volt operation , separate auxil iar y resis­

tors are required, as shown in Fig.  8 .  

E I e c t r  i c a l  

Tran smitter 

The transmitter is made of four main stage s in -

4 

eluding an oscil l ator, driver, power amplifier, and an 

output fil ter. In th e oscil l ator, th e cry stal is on erate d 
as a resonant circuit between the col l ector of one 

transi stor and th e base of the other. The feedback is 
suppli ed through a capacitor from th e col i ector of the 

second tran sistor to th e bas e of the first tran si stor. 
The frequ ency is indep endent of voltage or t emnera­

ture chan ges of th e tran si stors. Thus the frequency 
stability is  the stability of the crystal . 

The input to the driver stage Q- 10  is control! ed 
by potentiom eter, R-42  which al so control s the trans­
mitter power output. In H ZM rel aying CARRIER STOP 

provides about + 40 volts for blocking.  Thi s is ap­
pl ied to Q- 10 through T- 6 .  Diode CR- 5  prevents dam­
age to the transistor when this po sitive val tage is ap­

pl ied to th e coll ector. For CARRIER START (when 
in the blocked position) a smal l positi ve voltage is 
appl ied  to the col l ector of Q- 10 by means of bl eeder 

resistors R-6 7  and R-68 .  

The power ampl ifier consists of two transistors 
Q- 1 2  and Q- 15 ,  which are op erated as class B ampli­

fiers in push-pul l .  Resi stors R- 52 and R- 55  are for 
stabil izatio n. 

Th e output transformer, T-7, matches coaxial 

cabl es of 50 to 70 ohm s .  

Resistor R-6 6  tends t o  k eep the sourc e imp edence 

constant to p ermit proper tuning of the output fil ter. 

The output fil ter consi sts of coi l s  L- 1 and L- 2, 

capacitors C- 19 through C- 22. The f ilter is tunabl e,  
and is provid ed to attenuate harmonics and other 
spurious outputs. It shoul d be noted that the fil ter 
contains no shunt el ements, resul ting in a reverse 
impedance free of "across the l in e "  resonances . 

Receiver 

Th e receiver is  a superheterodyne in order to 
obtain constant sel ectivity regar dl ess of  the channel 
frequ ency. (See Fig.  1 4 . )  The major stages incl ude 

an input filter, at tenuator, osci l lator, mi xer ,  IF 
filters, IF ampl ifiers , 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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T Y P E  K R  CARRI ER SET 

con n ecting or disc onnecting resistors R- 7 3  and R-74 

in the  IF stag e s .  

The receiver oscillator ( Q- 2  a n d  Q- 3 )  i s  basic­

ally the  sam e  as the  transmitter oscillator. The 
* fre qu e n cy i s  20-kHz above the i ncoming s ig nal 

frequency. 

The receiver chan n el fr equency is determined by 

the input filter and the  oscillator crystal. The fre­

quency m ay be changed readily since both the fi lter 

and the crystal are p lug-in components.  

Mixing i s  accompli shed by fe eding the  incoming 

signal to th e e m itter and the receiver  o scillator signal 

to the b as e  of the  mixer Q- 1 .  Mixer o s c il lator r e­

quir e m ents are m et through adj u stm e nt o f  potentio­

m et e r  R-4 .  Inj ection i nto two separat e  e l em ents,  base 

and emitter ,  provides a circuit c ap ab l e  of  han dlin g 

gr eat er sign al level  v ariations  t han o n e  i n  whi,ch in­

j e ction i s  made i nto only a single  el ement such as 

the b ase. 

This receiver uses an IF fre quency o f  20-kHz.  

The overall s el e cti vity is determin ed primarily by th e 

* IF filter  FL-2 .  Typical characteri stics of this  filter 

are shown in Fig. 1 5 .  

Th e I F  am pl ifier consists of  tran si stors Q- 4, c:;- 5 

and Q- 6. 

The d et ector i s  a full  w av e  bridge r ectifier.  This 

r e ctifie r  i n  c onj unction with the IF aw n lifi Pr Q-fl,  
provides the  n ece ssary p o w er t o  drive l h to �' l' p o v  d 
o utput st ag e  Q-7 .  

Th e final output stage Q- 7  wil l  s upnly appro xi­

m ately 18 mil l iamperes to a s tandard 1 700 ohm dis­
tan ce rel ay RRH coil and i ts a sso ciated 5 00 ohm 

al arm coi l .  It m ay a lso be u s ed to driv e  oth er r el ay 

coil s such as is shown by Fi g. 7, Sup ervi sory Co n­

trol Con n ections.  

Transmitter Control Circuits 

In  the  standby condition, although the  oscillator 

i s  running , the tr ansmitter  driv er has no emitter bias 

which r esults  in no output. 

Po sitive voltage applied to t erminal 15 supplies  

this bias through a v oltage div i di n g  n etwork , and 

transmitter output r esults. The actual configuration o f  

t h e  n et w ork i s  a function of  supply voltage and ap­

plication ( Relaying,  Tel emetering,  etc. ! and is 

* 

I . L .  4 1 -94 1 . 1 F  

discussed i n  the Adj ustments section.  

Output may b e  stopped ·in several w ays. The 

m e thod used with K - D AR relay s  i s  to remove the 

po sitive voltage applied to termin
"
al 15 .  In the  c ase 

of  di stance relaying with Westinghou s e  H Z/HZM 

relays, application of a p o sit ive  voltag e  to terminal 

18 will stop the tran smitter output.  Output may also 

be stop ped by removal of ne gativ e  battery from 

t erminal 18 . 

Thl� ResPn P Si g n al D d l ' l' l o r  i s  s ho wn hv F i g . 1 1 .  

Efflecti vel y R- 1 i s  a rt •mu te transm i lt 1 T  o utput co ntro l . 

Thi s control i s  1 1  htai rwd thro u g h  V <try i n g  thP dri  n·r  

Stage (Q-10) emitter bias, and i s  effective over a 25-

db range o f  trans m i ttPr o u t p u t .  Tlw c l i - l i •ctor i s  

switched i
.
n to sPrvi c e  b y  S 1 .  By ad j u sl ! ng R - 1 for a 

given rec: P iver rd ay currr• nt  at Uw far I'!Hl u f  th l ' 

c hanne l ,  a r rel ati vl ' m1 •asurP o f  th1 •  c hamwl attPnual i o n  

m a y  be o b tainl'cl. T h i s  i s  d i sc u s s p d  furUwr i ll  tb1•  
s ection o n  Adj u s tm P nts.  

Communications 

The transmitter output i s  reduc�d appro ximately 

6-db when the  Type KR voice adapter att achm ent is 

us ed. Relaying takes p reference ,  and full output i s  

obtained since full voltag e i s  supplied to terminal 1 5. 

Rei ayi n  g Control Circuits 

Fi gs,  3, 4 and 5 sho w s im pl i fi ed di agram s of the 

relay i n g  control circuits . 

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

The c ontrol o f  t h e  c arrier set is  obtained through 

the C ARRIER START and C ARRI E R  STO P cont acts.  

These contacts ar e sho w n  i n  t heir  normal standby 

condition. 

The K-DAR or GCY r elay s  o p erating from the 

v oltage and current o n  the t ran smission line, detect 

and determine the direction of  a line fault and th ere­

by control the c arri er transmitter and r eceiver.  

The c ontrol of the  c arrier set  is such as to start 

the  transmission of c arrier when fault power on the 

t ransmi s sion line i s  flo w i n g  out of the l ine section 

bei n g  protected. Conv e r sely ,  when fault power is 

flo
.
wing into this l ine section,  the  control is such as 

to block the transmitter anrj k eep it from being turned 

* o n  by secondary function s  such as reserve signal d e-
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tection and communication,  should these fun ctions be 

i n  use at  the same timt' Should carrier be received 
from the remote station , the hold coil and alarm c oi l  

will energize through transistor Q-7  in  the  recei veL 

Wh en carri er start o peration occurs , the CARRIER 

START contact opens applying a positive vol tage 
(see Figs. 4 and 5) to t erminal 1 5  of the carri er set. 
This puts a potential on  the driver stage in th e trans­

mitter and arso applies proper bias for the power am­
plifi er. 

When a carrier stop operation occurs ,  the 
C ARRIER STOP contact close s ,  which removes B+ 
( terminal 15 )  from the driver and the power amplifier 

stages in the transmitter. C ARRIER STOP , terminal 
18, on the carri er s et is p ermanently connected to 

terminal 14 ,  for K-DAR and GCY relaying. 

2. HZM Relaying (Fi g. 3 )  

The con trol of  t h e  carrier s et is effected b y  the 

CARRIER START and the C ARRIER STOP contacts . 

These contacts are shown in their  normal standby 
condition. 

The HZ-HZM relays o perating 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 prot ected.  Conversely,  when fault power i s  
flow ing into this line section, t h e  control i s  such as 
to block the  transmitter and keep it from b eing turned 
on by s e condary functions such as reserve signal de­

tection and commun i cation , s ho ul d  these functions be 
* in use at the same time. Should carrier now be re­

c eived from the remote station ,  the hold coil and alarm 
coil will energize through transistor Q-7 in the 
receiver. 

When carrier start operation occur s ,  the CARR IER 

START contact closes applying the full battery 
supply voltage to termin al 1 5  of the carrier set. This 
puts a potential on the driv er stage in the transmitter 

and also appli e s  p ro p er bias for the power amplifi er. 

When a car ri er stop o peration o ccurs, the CAR­
RIER STOP contact opens . Thi s  applies a positive 
voltage (see Fig. 3 )  to terminal 18 which block s th e 
driver stage and the power ampl i fier stage 

6 

It i s  possible under certain conditions that the 
signals from two transmitters ,  attem pting to block a 
third receiver, would be of such amplitude, phase and 

frequency as to c ause the RRH coil current to 
"pulsat e " .  It would then be possible to have a fal se 
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 b e  separated by 100 

Hz .  All receivers and one transmitter would be  
* for the desired center frequency. One of the  other 

transmitters would be 100 Hz above, the other 1 00 H z  

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 dim en­
sions, see the following illustrations: 

Flexitest Case  Mounting . . . . . . . . . . . . . .  Fig. 1 
* Reserve Signal D etector . .  . .  . .  . .  . . . . .  Fig. 1 1  

C o n n e c t i o n s 

External 

The external connections will vary slightly de­

p ending on the appli cation,  but in general will be  
along the  l ines  described as  follows : ( Refer to  the  
Schematic Diagram, Fig. 2 . )  

Terminals  1 1  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 
13  and 19  . . . . . . .  Supervisory Preferenc e 

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

carrier start contacts 

16  . . . . . . . . . . . . . .  B attery positive for alarm 
cutoff ( used with com­
munication) 

17  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier stop for HZM Relaying 

19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C A U T I O N  If the transmitter output load is  removed 

whi le  the transmitter is energized,  the transistors in 
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the power amplifier will b e  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 

coaxial cabl e to ground before changing taps on the 
Line Tuner or matching transformer. 

OPERATION 

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

1 2 5-Volt  K-DAR and GCY Rel aying 

1 25-Volt  HZM Rel aying, Tel emetering, 

and Sup ervi sory 

25G-Volt K-DAR and GCY Relaying 

25(}-Vo lt HZM Relaying, Telemetering, 

and Sup ervisory 

Various combinations of the inductors and ca­
pacitors of the transmitter output filter are required 
depen ding on t he channel frequency . These are tab­

ulated in Fig. 9 .  

Ad j u s tm e n t s  

Thi s  appar atus i s  general ly tuned t o  and tested 

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

descri bed in th e foll owing p ar agraphs. Fig. 6 shows 

the l ocations  of t he various  control s .  

Transmitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 5 0 , 60 ,  or 70 ohm non-inductive resi stor dep ending 

on the char acteristic impedan c e  of the cable used. 

2. Fig.  9 shows typical output fil ter connections 
for var ious frequency ran ge s. In some cases  i t  may 
be necessar y to use either a h i gh er or l ower range to 
tune the filter to r esonance.  

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

the apparatus. 

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

Internal 

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

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45 ,  R-47 and R-48 

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

R-45, R-47 and R-4H 

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

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

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

7. While  increasing R- 4 2, tune the output filter 
for m aximum output until the output across the re­
sistor is  appro ximatel y  8 volts.  (See Figs. 12 and 

1 3. )  (Appro ximately _ 5 . 5-volts  when operating from 
5 1-volt station bat tery . )  

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

Receiver 

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

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

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

2. The unit is  shipped to have a gain of approxi-
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mately 250 millivolts ( to produ ce 10 rna rel ay current) 
with input control R- 1 in  maximum clockwise posi­
tio � .  About 10-db additional gain or 80 mi llivolt 
sensitivity c an be obtained by clipping out resistor 
R-74 , which is  connected to the b ase of Q-4 and the 
B+ supply fo r the  IF. Approximately 10-db gain or 
25 mil l ivolt sen sitivity can be obtained by clipping 
out resi stor R-7 3 ,  which is connected to the base of 

Q-5 and the B+ supply for the IF. Resistor R-7 1  has 

been s e l ected at the factory to provide an ov erall 
gain of ap proxi mately 25 millivolts .  

a .  Sen sitivity Adj ust rq ent fo r Noise 

If th e m aximum on- frequ ency no i se l evel is known 

or  can be m easured, the recei ver can be ad j usted for 

thi s  I eve! . Disconnect the co axi al cab! e and connect 

a 6 0-ohm non-i ndu ctive resi stor and a VTVM acro s s  

termi nal s  1 1  a n d  1 2 .  Energi ze th e transmitter and 

output contro l R- 42 for the sam e output as th e max­

imum no i s e .  Then adjust the recei ver input control 

R- 1 to o btain 1-m a  output current. If it is impos sibl e 

to obtain 1-ma output current with co ntrol R- 1 i n  the 

m aximum clockwise posi tion , then c l ip  out resi stor 

R- 74, whi ch is connecte d to the base of Q- 4. If the 

gain is stil l insu ffici ent , clio out resi stor R- 7 3, 

which is connected to the base of Q-5 .  Aft er com­

pl eting th e adj ustm ent of R- 1 ,  restore the tran smitter 

to ful l  o utput. 

b .  Sensitivity Adju stment for Remote Signal 

When th e maxi m um on-frequency noise is un ­

k nown and cannot be conveni entl y me asured, th e re­

cei ver m ay be adj usted for the remote si gn al .  First 

d etermine the channel  attenuation using a Sierra 

vol tmeter or som e  other convenient method.  Dis­

conn ect the coaxi al cab! e an d connect a 60-ohm 

non-inductive resi stor and a VTVM acro s s  terminal s 

1 1  and 1 2. Add 1 5-db to th e channel attenuation . 

Thi s  com p en sate s  for average vari ations such as 

channel and vol ta ge variations.  For exampl e, if th e 

chann el attenuation i s  5-db ,  ad d thi s  to the 15-db 

makin g a total of 20-db. Tak ing th i s  from 8 vol ts 

output of  th e tran smitter, th e rec ei ver shoul d th en 

be s et for a se nsiti vity of  0 . 8  volts.  To do thi s ,  ad­

just th e transmitter output co ntrol R- 42 for 0 . 8  vol ts 

and th en adjust th e r ecei ver input control so as to 

obtain 1 0- ma output current . If it i s  impossibl e to ob­

tain 1 0-ma output cur rent with control R- 1 in the 

maxi mum clockwi se positi o n ,  cli p out resi stor R- 74 , 

whi ch is conne cte d to the base o f  Q- 4. If the gai n 

is sti l l  insuf fi cient,  c l ip  out r esi stor R- 7 3 ,  which i s  

connected t o  t he base o f  Q- 5.  After compl eting th e 

8 

adju stment of R- 1 ,  restore th e transmitter to ful l 

output. 

It must be k ept in mind that the two preceding 
adj ustment procedures are to b e  used as a guide and 
will cover the maj ority of cases;  howev er,  cases m ay 
ar i se where conditi ons change. For exampl e,  if the 
adj ustment is made per p art a. , the noi se may in­
crease due to various reasons such as bad insulators ,  
which would requ ire adj usting the r eceiver to  be less 
se nsitive. In the adjustment of part b . ,  the attenua­
tion may i ncrease due to sleet or line switching , 
which would n ece ssitate increasing the s ensiti vity o f  
t he receiver.  

Re serve Sign al Detector 

Due to different types of op eration and supply 
voltages,  it is not practical to h ave a calibrated dial 
for this unit.  However,  c ali bration may b e  made at 
instal latio n by re cording transmitter output ( either in  

db or volts) at  various knob settings of  the detector 

unit. Then, by adj usting the knob so as to obtain 10 

m i l l i amp eres relay current at a remote receiver,  any 

increase or decrease in l ine attenu ation m ay be noted 

as the differen c e  between the original setting, and 

the setting required to obtain the given 10 m illi­

amp ere s .  

250-Vol t Resi stor Unit 

With the appar atus en ergi zed , adj ust R- 4 in  the 

250-vo l t  resi stor uni t  so as to obtain 1 25-volts at 

terminal s 17 (B-) and 19  (B+)  on the rei ayi n g  s et .  

Frequency Change 

If the frequ ency is changed in the fi eld ,  it i s  

n ec es sar y to chan g e  th e i nput fil ter FL- 1 to th e d e­

s ired ch annel frequ ency. Thi s  fil ter i s  of th e pl ug­

in type an d may be r emoved by u nsn appi ng t h e  c l am p  

and pul l i n g  the f il ter o u t .  The tran smitter o s ci l l ator 

crystal Y- 2 m u st be chan ged to the desi red channel 

frequ ency . The recei ver o scil lator crystal Y- 1 must 

be ch an ged to the d esired channel freque n cy plus 20 

* kHz. Figure 9 sho w s  the connections for the trans­

m itter o utput fi l ter. It i s  n e cessary to unsol d er the 

exi stin g connectio ns and m ak e  the new connection s  

per th e chart. After com p i  etin g t h e preceding,  the 

tunin g  pro cedure as described und er Adj ustm ents for 

transm itter and receiver shoul d then b e  fol l o wed. 

Note also that c apacitors C2 and C9 in the 
transmitter and re ceiver cryst al o scillator circuit s ,  
respectively , may have t o  be changed. For fre-
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quenci e s  below 1 10 kHz,  these capacitors are 270 
* 

mm f. e ach. For frequencies of 1 10 kHz and abo ve ,  

the capacitors are 1 4 0  mmf. each . 

C A U T  10 N Turn power OFF before removing filters 
or transistors ,  as high transient currents may cause 
p erm an ent damage to the transistors.  

M A I N T E N A N C E  

Vol tage values should be recorded after adjust­
ment in order to e stabl ish reference val ue s  which will  
be us eful  when checking the app aratus .  The readi ngs 
will  remain fairly constant over an i ndefinite period 
unless a fai lure occurs . However , if  trans istors are 
chang ed,  there may be cons iderabl e difference in 
the s e  readings without the overal l  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- , r efer to Table 1 .  

2 .  For transistor D-C measurements wi • h refcc r • · nce 
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
ceiver , refer to Table 4 . 

5. For typical RF signal m easurements for 

transmitter ,  refer to Table 5. 

6. Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board,  unplug J- 1 5  
and J- 1 6  located near the output filter. Loosen the 

two screws inside the case near the top.  Loosen the 

slotted  thumb screw s  at the lo wer end o f  the board 

and pull  these screws out as far as they will extend. 

Also remove the receiver co ax i al cab.le p ) J,; .  

Pull board down s o  as t o  disengag e  t h e  terminals ,  
and lift out. 

7 . Removal of the Output Filter  

After the printed board has b e en r emoved, re­
move the screws on the outside of the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable . 

8. Receiver Filters 

Fi g. 15 shows typical receiver sel ectivity cur ves 
both RF and IF. If  th e fi lters ar e check e d  in a test 
s etup, i t  is necessar y to u s e  an accurate si gnal gen­
erator or preferably a si gnal gen erator and a fre -
quency counter. 

9. Minimum Test Equipm ent for In stallation 

a. Milliammeter 0-25 rna DC. 

b.  60-ohm 5-watt non-inductive re sistor. 

c .  A-C Vacuum Tube Voltmeter (VTVM). Voltage 

* range 0 .003  to 30 volts ,  fre que ncy range 60 H z­
to 230-kHz, input impedance 7 .  5 megohms. 

d.  D-C Vacuum Tube Voltmeter (VTVM) 

Voltage Range: 0 . 1 5 to 300 volts 
Input Impedance : 7. 5 megohms 

10. Desirable Test Equipm ent for App aratus 
Maintenance 

a. All item s listed in Sect i ons 8 and 9 .  

b. Signal Gen erator 

Output Voltage: up to 8 volts 

* Frequency Rang e :  20-kHz.  to 230-kHz. 

c .  Oscilloscop e  

d .  Ohmmeter 

e .  Capacitor checker 

f. Test har n ess (See Fig. 1 7 )  
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T Y P E K R CAR R I E R SET ________________________________________________________ __ 

TABLE 1 

D-C PIN JACK M EASUR EM ENTS WITH R E F E R ENCE TO B-

-

CON DIT ION A COND I T ION B CON DI T ION C 
T x-B iocked t t  T x- B iocked Tx-Un bl ock ed 

Descrip tion Jack Rx-No S i gnal Rx-Wi th S igna l  Rx-No S i gna l  

1 29  VDC 5 1 VDC 129 VDC 5 1  VDC 129 VDC 5 1  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 Bt 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 l lO V 3 2  v 1 10 v 3 2  v l lO V 3 2  v 

DC-Q-7 Base J-9 69 v O V  78 v 2. 3 v 66 v 0. 3 v 

DC Q-7 Emi t  J- 10 70 v 1 .0 v 78 v 1 .4  v 66 v 1 .0  v 

DC Tx Osc I J- 1 1  7 v 7 v 7 v 7 V  7 V  7 V  

Bt I J- 1 2  1 29 v 5 1  v 1 29 v 5 1  v 129 v 5 1  v 
I 

DC Q- 10 Base J- 1 3  1 8  v 1 8  v 

DC Q- 10 Emit J- 14 18 v 18 v 

RF rna out J- 15  130  rna 130 rna 

DC rna RRH 
and * 

ALARM 18 rna 1 8  rna 

t t  Tx = transmitter, Rx = receiver 
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TABL E 2 

TYPI CAL T RANSI STOR DC M EASU R EM ENTS WI TH R E F E R ENCE TO 8-

Con d i t i on A Cond it ion B Cond i t ion C 
Tx- B i ocked T x- B iocked T x-Unb locked 

Rx-No S igna l  Rx-W i th S i gna l  Rx- No Si gnal 
Tran s i stor (Vo l ts) (Vo l ts) (Vol ts) 

Et Bt Ct Et Bt Ct Et  Bt Ct 

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

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

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

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

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

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 129 

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

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  

I 
Q-8 6 . 2 8 I 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- 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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TYP E K R CAR RI E R SET ________________________________________________________ __ 

TAB L E  3 

D-C BL E EDER M EASU R EMENTS WI TH R E F E R EN C E  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. 

TABL E 4 
TY PICAL R F  SIGNAL MEASU R EMENTS FO R R EC EIVER 

(Made with 0. 1 Volt  at  Term i nal 5 of FL  1) 

25 MV 80 MV 250 MV 
Check Point Sen s it i v ity Sen s i ti vi ty Sen s i tiVi ty 

(Vo l ts) (Vo l ts) (Vo l ts) 

With Receiver Cry stal .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 .05  
Q 1-C to  Gnd. 0 .07 0 .07  0 .07 
T3- 1 to Gnd. 0 .07 0 .07 0 .07 
Q4-C to Gnd. 0 .07  0 .07 0.07 

Wi th Recei ver Cry stal In 

f 
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 to  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 t o  T4-4 4 .5  3. 5 2. 5 
J9 to J 10 ( DC) 0 .74 0 .75 0 .65  

1 2  

Ct 

32V 
l .OV 
0 

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

TYPI CAL R F  SI GNAL M EASU R EM ENTS FOR T RANSMI TTER 

CH ECK POINT 

T5- 1 to  God. 

T5-3 to God. 

J 13 to God. 

Q lO-C to Gnd. 

T6- 2  to God. 

Q l 2-B to God. 

Q l 5-B to God. 

Q 1 2-C to God. 

Q 15-C to God. 

T7-5 to Gnd. 

Output to Gnd. 

A P P L I C A T I O N  

1 .  Receiver Selectivity ( Fig. 1 4 )  

This shows a typical curve of the overall sel ec­
tivity of t h e  r eceiver under steady sta�e condi ­
tions .  

2 .  Transmitter Output Sel ectivity (Fig.  10 )  

Typical curves ar e shown so that appro ximate 
b andwiths for k eying purposes can be determined for 

* any carrier frequency b et ween 3 0-kHz and 200-kHz. 

3 .  Minimum Channel Spacing (Fig . 16)  
• 

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

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

VOLTS 

5.5 

1 .0 

0 .085 

6.0 

6.0 

0.8 

0.8 

38 .0 

38.0 

9 . 8  

8 .0  

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

* 15 pps ,  the minimum spacing would be 2 . 5-kHz. 

4 .  Transmitter Output and Receiver Sensitivity 
variat ions with Voltage (Fig. 1 2) 

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

* voltage , at 1 20-kHz 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 m illivolts can similarly be 
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TY P E K R CAR RI ER SET ______________________________________________________ _ 

obtained i n  db from the receiver c urve. 40 millivolts 
sensitivity represents the i nput signal requir ed for 
proper operation.  

series with the RRH coil i n  place of the alarm relay .  
When supervisory control i s  used alone , a 1 200-ohm 
resistor R3 is connected in series with the control 
relay coil by removi ng the jumper across R3 , as s hown 
in Fig. 7.  In order to maintai n  proper mark s p ace 
ratio ,  the re lay bias current is adj usted for 9 milli­
amperes as i ndicated . 

5. Tran smi tter Output and Receiver Sen si tivi ty 
Variations with Frequency (Fig .  1 3) 

Th ese curves show the var iation of t ransmi tter 
output and r ecei ver s en si tivity with vari ation in 
frequ ency, at a supply vol tage of  1 29 VDC, and 
25 ° C. Th ey may be used in t h e  sam e m anner as 
Fi g. 1 2 .  

Th e recei ver R F  fil ter and th e I F  fil t er limits 
are sho wn on Fi g.  1 5 .  Both fil ters are of  th e p lug­
in ty p e  and the test circuits with pin  connections 
are shown at th e top of  each curve. The IF filter is 
divided into two s epar ate s ections. Th e sel ectivity 
shown is for each sectio n, an d the pin conne ctio n s  
fo r each section ar e al so shown i n  the test  ci rcuit 
sk etch. 

6 .  Supervisory Control Conn e ctions ( Fig.  7) 

When supervisory control is u s ed with r e l aying,  

the supervisory co ntro l r e l ay coil  is  c o n ne cted in 

1 4  

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

CI RCUI T  
FUNCTI ON D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

C- 1 Rcvr. B leeder 2.0 pi, ±20%, 200 VD C, P ap er 

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

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

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

C-6 Rcvr. Rectifier Same as C-5 
Byp as s  

C-7 B- to B+ Byp ass 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.  F eedback Same as c-2 

C- 1 0  Xmt r . Osc.  Same as C-3 

C-1 1 Key Filter 0 . 1  pi, ±20%, 200 VDC, P ap er 

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

C-13  Q- 1 0  Bleeder Byp ass Same as C- 1 2  

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

tNote :  1 40 1111f for  o s c .  freq. 1 10-kc and above.  
270 1111f for  osc.  freq. below 1 10-kc. 

MANU FACTU R E R ' S 
D E S IGNAT I ON 

3;30C567 H 1 1  

330C566 H43 
or 33 0C5 6 6  

H57 

3 30C569 H47 

330C567 H09 

1 4C9400 H 18 

14C9400 H 17 

330C567 H02 

3 3 0C5 67 H05 
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CI RCU I T  FUNCTION 
SYMBOL 

C- 18 PA Bleeder 

C- 19 Output Filter Tuning 

C-20 Output Filter 

C-2 1  Output Filter 

C-22 Output Filter 

C-24 FL- 2  Decoupling 

C-25 Q-7 Emitter 

CR- 1  Bridge Rectifier 

CR-2 Bridge Rectifier 

CR-3 Bridge Rectifier 

CR-4 Bridge Rectifier 

CR-5 Q- 10 Collector 

CR-6 Q-7 B ase-Emitter 

CR-7 Voltage Regulator 

CR-8 Voltage Regulator 

CR-9 Q-7 Collector 

CR-10 QlO Emitter 

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

D E SC R I P T ION 

CAPACITORS (Concluded) 

0 . 5  p.f, ± 20%, Paper 

500 pp.f, Variable, Air 

390 pp.f, ±5%, 2500 VDC, Mic a 

680 JlJlf, ±5%, 2500 VDC , Mica 

1 200 JlJlf, ±5%, 2500 VDC, 
Mica 

Same as C- 1 2  

1 2  111fd, ±20%, 200 VDC 

CRYSTAL DIODES 

General Purpose, 1 N63 

Same as CR- 1 

Same as CR- 1  

Same as CR- 1 

Same as CR- 1  

Type 1N457A 

Typ e  1N768, 

Type 1N 1 369 

. Type 1N38 1 1  
Type 1N30 28A 

MANU F ACTU R E R ' S  
DES I GNATION 

330C567 H06 

328C092 H0 1 

330C56 1 H 15 

330C5 6 1  H 2 1  

330C5 6 1  H 27 

187A 177 H0 1 

584C433 H0 2 

184A855H0 7 

584C434 H0 2 

584C434 H05 

185A089H08 
188A30 2H 14 
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TYP E K R CAR RI E R SET ______________________________________________________ ___ 

CI RCUI T 
SYM BOL 

FH- 1 

F H - 2  

F- 1 

F- 2 

FL- 1  

FL- 2 

J- 1  

J-2 

J-3 

J-4 

J-5 

J-6 

J-7 

J-8 

16 

FUNCTION 

B-

Bt 

B-

B+ 

Rcvr. RF Bandpass 

Rcvr .  IF Bandpass 

Printed Circuit 

RF Input 

Rcvr. Osc. Output 

Rcvr .  Mixer-Amp 
Supply 

Rcvr. O sc. Supply 

Q-5 Bas e 

B-

Q-6 Supply 

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

DESCR I P T ION 
MANU FACTU R E R ' S  

DES IGNAT ION 

FUSE HOL DERS 

For Typ e 3AGC Fuses 584C 27 1 H 0 2  

Same a s  FH- 1  

FUSES 

3AGC 3/4 amp. S �t330C69 1 H 1 2 

Same as F - 1  

FILTERS 

* 
30 to 200 kHz 
Freq. to be 
specified by 
customer 

* 
20-kH z Fixed Freq. 

CON NECTORS 

Printed Circuit Femal e  54-B-7 1 25 H0 3 
Plug 

UG- 185-U 584C292 H07 

Term inal Studs 330C59 2 HO l 

Same as J-3 

Same as J-3 

Sam e as J-3 

Same as J-3 

Same as J-3 
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E L E C T R I C A L  P A R T S  L l  S T  

CI RCU I T  
FUNCTION DESCRI P TION 

MANU F ACTU R ER'S  
SYMBOL D ESIGNATION 

CONNECTORS (Concluded) 

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

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

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

J- 1 2  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 328C09 3 H0 1 

J- 16 Output Filter GND Banana Tip Black 328C09 3 H02 

P- 1 Printed Circuit Printed Circuit Male 54-B-7 126 H03 
Plug 

IN DUCTORS 

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

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

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixer Type 2N525 1 84A638H 1 3  

Q-2 Rc vr .  Osc. Tyne 2N 4 14 1 8 4 A638H 1 4  
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TYP E K R CAR R I E R SET ________________________________________________________ _ 

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

CI RCU I T  
FUNCT ION D E SC R I P T ION 

MANU FAC TU R E R ' S  
SYM BOL D E SI GNAT ION 

TRANSISTORS (Conclud e d) 

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

Q-4 Rcvr.  IF' Same as Q- 1 

Q-5 Rcvr. IF' Same as Q- 1 
Typ e 2N498 or 1 84A6 38H l 5  

Q-6 Rc vr. IF Type 2N657 1 84A638H l 5  

Q-7 Rcvr. Output Type 2N698 76 2A585H0 2 

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

Q-9 Xmtr. O sc.  Same as Q- 2 

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

Q- 1 2  Xmtr . P A  Type 2N498 or 184A 6 38H07 
Type 2N657 1 84A638H l 5  

Q- 1 5  Xmtr. PA Sam e as Q- 1 2  

RESISTORS 

R-1 Rec. Input 25 K ,  ± 20%, 1/4 W, Pot.  584C 276 H23 

R-2 Filte r  M atching 10 K ,  ± 10%, 1 / 2 W 3 30C595 H37 

R- 3 Filter Load Same as R- 2 

R-4 Rcvr. Osc.  1 K ,  ± 20%, 1/4  W,  Pot. 584C 276 H 1 9 

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

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

R-8 Rcvr. Voltage 30 K, ± 5%, 2 W 3 30 C668 H84 
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 l  S T  

CI RCUIT 
FUNCT ION DESCR IP T ION 

MANU FACTU R E R ' S  
SYM BOL D ES I GNAT ION 

RESISTORS (Continued) 

R- 10 Q- 2 Base Sam e as R-2 

R- 1 1  Q-2 Base 100 K, ±5%, 1/2 W 330C665 H05 

R- 1 2  Q- 3 Collector Sam e as R-6 

R- 13 Q-3 Emitter 390 Ohms,  ±5%, 1 / 2 W 3 30C664 H39 

R- 1 4  Q-3 Base Same as R- 2 

R- 1 5 Q-3 Bas e  Sam e as R- 1 1  

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

R- 1 7  Rcvr. Osc.  Ble eder 18 K ,  ± 1 0%, 2 W 3 30C597 H40 

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

R- 1 9  Q-4 Bias 100 Ohms, ± 5%, 1 / 2  w 330C664 H 25 

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

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

R- 2 2  Q-5 Bias Sam e as R- 2 

R- 23 Q-6 Bias 330 Ohms, ± 5%, 1 / 2  w 330C66 4  H 3 7  

R- 24 Q-6 Bias Sam e as R- 2 

R- 25 Q-6 Emitt er 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 330C664 H08 

R-28 Xmtr .  Osc. Bleeder Sam e as R- 18 

R-29 Xmtr. Osc.  Ble eder Sam e as R- 17 

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

I I I -

CI RCU I T  FUNCT ION D E SC R I P T ION MANU FACT U R E R ' S  
SYMBOL D ES IGNAT ION 

RESI STORS ( Continued)  

R- 3 1  Q-8 Rase Sam e as R- 1 1  

R- 3 2  Q-8 Rase Sam e as R- 2 

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

R- 34 Q-8 Col l e ctor Same as R-6 

R-35 Q-9 Rase Sam e as R- 1 1  

R-36 Q-9 Base Sam e as R- 2 

R- 37 Q-9 Coll ector Sam e as R-6 

R-38 K ey Filter  Sam e as R- 23 

R-39 Ruffer V o ltage 36 K,  ±5%,  2 W 3 30 C6 6 8  H86 

Divider  

R-40 Buffer V o l t age Same as R- 39 

Divider  

R-4 1 Buffer Voltage Sam e as R- 2 

Divider  

R-4 2  Xmtr . O s c .  Output Sam e as R-4 

R-43 Q- 1 0  Bias Same as R-23 

R-44 Q- 1 0  Bias 3 3  K ,  ± 5%, 1 / 2  W 3 3 0 C 6 6 4  H 8 5  

R-45 Buffer Voltage 1 5  K,  ± 1 0%, 1 W 3 30 C 5 9 6  H 3 9  

Divider  

R-47 Buffer V o ltage 6 . 8  K,  ± 5% ,  1 / 2  W 3 30 C 6 6 4  H69 

Divider  

R-48 Buffer Voltage 1 5  K ,  ±5%,  1/2  W 3 3 0 C 6 6 4  H 77 

Di v id e r  

R-49 PA Bias 27 K,  ±5%, 2 W 330C668 H 8 3  
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T Y P E  K R  CAR R I E R  S ET __________________________ ___:I.:.:. L:.:.· ..:::4;_1 ·:..:.94:.:.l :.:., l.:.;.F 

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

C I RC U I T  
FUNCTION DESC R I P T ION 

MANU FACTU R E R ' S  
SYM BOL D E S I GN AT ION 

R ESISTORS ( Concluded) 

R- 50 Xmtr. P A  Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohm s ,  ± 5%, 1 / 2  w 330C664 H O  1 

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

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

R-60 Re cvr. Bl eed er 1 K ,  ±5%, 25 W 5 8 4C4 1 6  H 5 7  

R-6 1 Recvr.  Bl e eder 600 Ohms, ± 5%, 25 w 584C4 16 H47 

R-6 2 Recvr. Bl e er!er 350 Ohm s,  ± 5%, 25 W 584C4 1 6  H 5 2  

R-64 Xmtr.  B l e eder 1 200 Ohm s,  ±5%, 25 W 584C4 16 H64 

R-6 6  T-7 Load 560 Ohm s, ±5%, 2 W 3 30C668 H 4 3  

R-67 Xmtr. B locking 10 Ohms, ± 5%, 2 W 3 30C6 68 HO 1 

R-68 Xmtr. B locking 10 K, ± 10%, 10 W 3 30C577 H0 1 

R-69 Q- 10 Em itt er Same as R- 19 

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

R-7 1  Q-4 Emitter 150 Ohms , ± 10%, 1 / 2  w 3 30C595 H 1 5  

R-7 2  Q-5 Emitter 68 Ohm s, ± 10%, 1/ 2 W 330C595 H 1 1 

R-73 Q-5 Base 180 Ohm s ,  ± 10%, 1 / 2  W 3 30C595 H 16 

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

R-7 5 Q-4 Colle c tor 22 K ,  ± 10%, 1 / 2  W 330C595 H 4 1  

R-76 Q-5 Collector Same as R-7 5  
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TY P E K R CARR I ER SE T ______________________________________________________ __ 

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

CI RCU I T  MAN UFACTU R E R 'S 
SYM BOL F UNCTI ON DESCRI P TION DES IGNATION 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K ;  Sn 1 9 6 27 9 8 , L- 6 3300 5 
1 0K 

T-2 Rcvr. Osc . Impedanc e Ratio 10 K :  Sn 196 27 9 7, L - 6 3 300 3 
400 ohm s  

T-3 Rcvr. Mixer Impedance Ratio 25 K: S ll 1 9 6 2697,  L- 59 2 1 7 1  

300 ohms 

T-4 IF Output Impedance Ratio 4 K :  Slt 19 6 2693, L- 5 9 2 289 
5 00 ohms 

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

T-6 Xmtr . Buffer Impedance Ratio 10 K :  Sn 1 9 62698,  L - 5 9  2 1 70 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1 930:  S � 19 6 2694 , L- 833000 
60 

TEST P OINTS 

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

TP-2 R-8 Same as TP- 1 

TP-3 R- 1 7  Same a s  TP- 1 

TP-4 R- 1 8  Same as TP- 1 

TP-5 R- 28 Sam e as TP- 1 

TP-6 R-39 & R-40 Sam e as TP- 1 

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

TP-8 R-4 5  Same a s  TP- 1 

TP-9 R-47 Same as TP- 1 
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T Y P E  K R  CARRI ER SET I .  L .  4 1  -94 1 . 1 F 

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

CI RCU I T  
F UNCT I O N  D E SC R I PT I ON 

MANU FACT U R E R 'S 
SYMBOL D ES I GNATION 

SOCKETS 

X-1 FL-1  Octal 3 30C689 H0 1 

X-2 FL-2 Same as X- 1 

X-4 Rear Mount ed Same as X- 1 
Voice Adaptor 

XY- 1 Rec. Y- 1 Crystal 584C606 HO 1 

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

CRYSTALS 

Y-1 Rcvr. Osc. Specify Channel Freq. 3 28C083 
* Plus 20-kHz. 

Y-2 Xmtr.  Osc. Sp e cify Freq . Same as 3 28C083 
Chann el Frequency 

RESERVE SIGNAL DETECTOR 
(Sif4 70D 1 6 7G02) 

R- 1 Resi stor , Level * 200 K ,  2 W ,  Pot. * 1 84A086H27 
Control 

R- 2 Resi stor, Limitin g  2 000 ohms , 2" tube. 1 26 7 29 6  

S- 1 Test Switch SPST Norm ally Open 3 27C854 HO 1 
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TVP E K R CAR RI E R SET __________________________________________________ __ 

T� 0 

23 

/75.C.. / SI V  
6oo LL / 129 v 

1250 A /  2!8V 

B-

R X -I  

!K/SI V 

4K/ 129 V  
IOK/ 2 5B v  

(50./LISI V 
IK/12 9 V  
I I( /258 V 

c o  

CARRIER � P8 t' 
I 

I CARR IER. 
S WI T C H  

���/ 
I< E(!l/IR.EME'N TS !COif:. /HZ /"1  RELA 'IIWG 

5 UPPL-Y C4RRic/ii! 
V(J L rAGE START 

51 v o c.  + 51 V .  7MA 
1 2.'} VOC. + 12 ,V. 8MA 

2 58 VDC + 25B V.8MA 

CA R�IIi!i!. 
STOP 

+Z8 '1 
+ 4t> V 
+ 44 v 

KR R£L A YIAIG TR AAISMITTER / 
/?cCY eX T£RN,6,L CONNECTION S 

TER. MIAIA L - CO AIAIECTitU.I 

II GRouwo 

12. OJA 'iiAL CABLE 

S T�AP 

IN 
lA/ 

our 

f t  

IN 

1.3. SUPEil VISORY P�E�ERENC� CONTACT 
1 4· CA R/tiER 5 TtJP B- RETIJR/..1 
15 CARRIER. S TART (POSI TI Ve) 
16 AI.A�M CUTOFF" F"()te., COMMI.IAIICATIOIJJ 
11  8 MIMUS 
!B CA����� STOP ('"'Z /H�M) 
19 8 PLUS 
2 0  R.E L A Y  ('() IL 

r l CARRIE/C. TAL A L A RM 

__ J 

I ( OM 
I 

� f t  

A/O TES 

f JrOR Sl � 12.9 V D C  S U PPL y, 

t t  FC!R 2�8 V O C  5 UPPL Y IJSE 
3 3 6 C I91HOI R ESIS TO R  UIJI T 

/ U F  D wG 2 2 3  8 4 9 7  
0 !'O R SI.IPE� VI�c� y CoNT�OL 

PR£'r£� E/v'CE CO N TAC TS .  

Fig. 3 - Relaying Control  Circuits - HZ/HZM (Dwg. 1-329C704) 
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_ U PPL r' VI' L r4 G F  C� RRIER S TA R T  CARRIER s rop 12-
5 1  / O C + 3 7 v 7 /VfA { VOL T S  

I 2 9 II O C  -+ I  C 0 V ,: M4 ( VO L TS 
2 5 8  V D C  _, I C O  V ,- Nt,£1 G V O L TS 

,,, ;;; R E L A V IN G  TR/i!\' S N' ! T TF �  I 
i< [( V  EXTE t< NA L -0 ,\- t,' "J TIO N S  

T E R fV/I t J A L  CO tJ N E C T ' C /..,1 

I I 
2 

1 3  

1 4  
I S 
I �  

I 7 
1 8 
1 9  
2 0  

S R C UN O  
CO A XIAL CA 8 L  E 

5 UPER>Ii 5 0 R f  PR E FE RE/.JCE CO IJ TA C T  

,: fJ �< -< • ER STO P  13 - R E T U R N  

CA PI V EI< ST, � T (�OStr/ V� )  
ri L !. RM cU7t)FF FOR CO M/VIUNICATIO IJS 

E tv1 1 AJ U S  

C A R R!ER_ S TtJ P  (;n:/H Z M) 
B PL U S  
RE L A Y  C O I L  

2 1<:-
3 75 1( 
1 9 K  

N O !  ES 
.,. '(J "' "' "SE�:r-e. 111T/?€Q'''" EM'I '4ELfD 

[;U>'ID810 1 ADvUSTA BLE 4K elil. <?�K 2S W 
- RES15 TeR , ce,•,o 'ECT f; A IN�cJ5T F�!i! >'A HJES 

� ����---------
� � "" -::.£ 1113 :;_;1 Jt; _ .,C�JE/TZ _.4{.//. �E�AY 

t !COR S i tf 1 2 9  V D C  2 U PP L Y  

f t FOR 258 V D C  SUPPLY U S E  
3 3 0 C I 91 i-liJ I R_ E � IS TO R.  UNI T 
R£ F C KIG 2 23 !3 <1 9 7  

* Fig. 4-Relaying Control Circuits - K- Dar (Dwg. 3-329C704) 
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. 

4 1 -94 1 . 1  F T Y P E KR CAR R I E R SET ______________________________________________________ __ 

B +  

� "  

A L A RM 
C U TOF!= 

1 R A l CARRIC:.IZ.. T J AL ARM 
I� 

R C V R  RELF\'Y C O I L  

O U T  

t t  
0 

CA RRJE/Z.. STA IC T 

1: Efr� cl (O M N1  

3 - -��?/iui- - :  R F  G RO U ND -J� -: ,  
I 

TRA NStSTO: : I?-\ S IAI I TCCH 
� Q IZ ' �  I . O A X I A L  

sc 

sc. 1 O to 

- (���1_/-f'-L--�-'r-�-�-�E---,'�f-' ]lr 1�} ::7;: 
q ;s I 

F( 
I 

1(1'{ CA F!F!IER A S S Y  I 
KR REF OWG. 540 !1 7 80 I 1 

B__:-:____._ ___________ � IJ - - - - - - � ---=--=-=--=--_-'_r t 
RE Q U IREMENTS �OR. 6C >t: /G C Y  l?e L A YIN(i 

S u PPL Y VfJLTAGe CA RR/Elf! STA !f r  CA!r�l£11( STO,. 

51 VDC -1- 3 7 V ,  1M A D VOLTS 

129 VOC + IOO V, 8 MA () VOLT5 
2 58 VOC. + /OOV, 8MA 0 VOLTS 

I( R R EL A Y I N G  7RA )J5 Nf / T TE� I 
,RECV, E)(TE�NA L CONNeCTJOIJ S 

TERMIAIAL- COJJNEC TIOIJ 

I I .  G�OUAID 

1 '2. .  COA XIAL CASJ. I!! 

1 3 .  .SUPERVI SOIIl.Y' Plf!E FE�Nee. COI.IrAGT 

I 4-. CAl!J(!I£/i! ST� P 8- RETU,aiJ 

1 5 . CA RR/Elf!. SiAit i (P6S!TIVE) 
1 6 ,  A LtiRM Cil'r'DF!= FO!e. COM/VfUAIICATIOAI$ 

1 7 .  B MIIJU5 
18 . CA RRIER ST()P {H'l/NZM) 
/ 9. 6 P L US 
2 0  ReL A Y' COit.. 

..<( 
2 1(  

..3 . 7SK 
/ 9. K. 

NO res 
� FOI<' '��! " USE 01-tMtT£ VIT�t'OUS ENAMELED 

0/ VID()H/VI AO.JUS rA S L e  4K OR 2�1( 2S W 

RES ISitJR., COIJ)JE'C.i f ADJUST FOR. VALUES 
SHo wN 

6. T Y PE 11\1 3 0 5' 1  

t' FOil!. 51 � 1 2 9  V OC S U PPLY 

t t- POR eSB V D C  SUPPL Y" USc 

33 0 C I'JI HOI RESISTOR. UIJI T  R E I=  O WG 2 ?.3 8 49 7  

0 FO R, SUPER VISO�Y' CONTI'fOL 
PR.EFE R. EAICE CO N TA C TS 

Fig. 5. Relaying Contro l Circuits -GCX/GCY (Dwg. 2-329C704) 
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TYPE K R  CAR RI ER SET ___________________________ ,_.
L

_. _4 1_-9_4_1 ._1 F 

� , �  .. 8 

ADJUST FOR 
9 M A  AT J l  

NOTES : 

II 

!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT R ELAYI NG . 

2. POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 8 6 .  

,....- 5 W I D E  X � DEEP-TWO SLO T S  16 8 

_, 

J 2  

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
-

1 -1 
'¢" 

J t----- 2 �----fl 4 - leu 

;;;!� 
t 

629A552 

L{)l(\1 - !()  
!() u _j 

��L�---------------------------1811:_M_T_G_. c_E_N_� 
____________________ �� 

Fig. 7. Supervisory Control Auxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 991) .  

292B99J 
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TYP E K R  CAR RI ER SET ______________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I C E  AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  F I G .2 ) 

250-YOLT OPERAl i OM 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS  SHOWJ OM APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·DAR REtAYIIG ) .  

RES I STOR UN I T  SCHEMAT I C :  

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

OUT 

I N  t I .  I A M P. 

COM . c 5  
R 8  R 7  R G  

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W i ll BE APPROX I MATELY ��� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-YOlT HZ/ HZM OPERAT I ON 
J UM PER T P-7 AND T P-8 I S  R EMOVED . 

�8 VOLT OPERAT I ON 

OM PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOllOWS : 

BETWEEN  TP8 AND TP9 
BETWEEN  TP5 AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 A ND Tfq 

I N  THE FT CASE,  JUMPERS 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-YOLT SUPERV I SORY C ONTROL, 
R59 I S  CONNECTED I NTO THE C I RC U I T .  

Fig. 8. Connections, 48-"250 Vo lts and Sup ervisory Control  (Dwg. 40 7C97 1)  
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TYPE KR CAR RI E R  SET ____________________________ r . L_._4_T _-9_4 T_. l...:....F 

TRANS M I TT E R  OUTPUT Fl L TE R F L-3 CON N ECT IONS 

CO I L  PA R A L L E L 
L I N E  F R E QU E N CY RANGE COI L  CON N ECTIONS CAPACITOR CONN ECTI ONS f::. 

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

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

-4 35.-4 KH 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 HZ--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 HZ-58.5 K H Z  L - 1  ( 1 -2) (3-6) 6-8-9 - 1 0  

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

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

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

1 3  77.5 K HZ-93.0 K H Z  L-2 ( 1 -4)  (6-7) 6-8-9-10  

1 4  89.3 KHZ-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 - 2 ( 1 -4) (6-7) 6-8 

f::. = CONN E CTION F ROM 6 TO 8 IS MADE B E N E ATH TE R M I N A L  PLATE ON A L L  SETS AT T H E  FACTO R Y .  

* 
Fig. 9. Connection s - Output Fil ter (Dwg. 749A420) 
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TYPE KR CAR R I E R  SET ____________________ _ 

1 0  

9 

8 

7 

3 

2 

1 

0 

34 

\ \ \ ' 
1\ \ 

I I !/ I v J 
\� I 7 

I v 
I 7 

\ I 
' 

��---+---+---+--�� ����' --+---+---�--�� �JJ 
-25 -20 -1 5 -1 0 -5 F 5 1 0  1 5  2 0  2 5  

c 

F'REQUfNCY (KHZ) 

* Fig. 10. Transmitter O utp ut Filter Sel e ctivity (Dwg. 377996) 
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TYP E KR CA RRI ER SET ____________________________________________________ __ 
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* F ig.  12 .  Tran smitter Output and R e ceiver Sensitivity Variation s w ith V o l t a g e (Curve It 3 7 7999) 
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TY P E K R CARRI ER SET 
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Fig. 14 .  R eceiver Selectivity (C urve# 3 7 7993) 
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TY P E K R CARR I E R SET __________________________________________________ �L�L .�4�1 -�94�l�. l�F 

I F  FI LTE R TE S T  C I RC U I T 
-#" SEC I 

FOR BOTH CURVES 

V1 
DB = 20 log y2 

RF F I LTE R TE S T  CIR C U I T  

-6 

20 

) 5 

1 0  

5 

0 7 9  ?0 2 1  
F (KHZ) 

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

08 

���---�---- � --��--��� 

·r 
�4------��-�--- 30 ---�:__-+-----b-'-,.oq 

I 

-2 + 2  

F R E QUENCY (K H.!) 
FL- 1 Requirement with typical selectivity 
curve at 120  KH�. Insertion loss 18 DB 
max. Inc luding matching resistor. 

* F ig. 1 5 .  R eceiver F i lter Limits (Curve:! 377995) 

39 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  P:: R CA R RI E R  SET-----------------------------

50 � 
(tJO MV) 40 

� � 
).. 3 0  
j... 
� ...... ""' ...... � � 20 - -
II) 
fl.:: 
� ...... '4J u � 1 0  

(BY) 0 

+ 1 0 

40 

- -

5 KH2. 

4 HH� 

- -
- -- --

- -- -- -
2 K UZ 

! KHZ 

ZERO DB := cS VOL TS 

MINIMUM CHANNEL SPACING 

FOR KE Y£0 CA RRIER IS PPS 

Fig.  1 6 .  M inimum Channel Spa cing (Curvetl 3 77998) 

- -

+ 10 

O (BV) 
........... � � 
� 10  � 
1-.. ...... � II) 
� 

20 � K 
i) 
� � � 

3 0  Q( � 
� 

40 (80MV) 

so 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E  K R  CAR R I E R  SET __________________________ r ._L_. 4_1_- 9_:_41.:.:..· .:..:..1 F  
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Fig. 1 7. Test Har nes s  - (Complete Set) 
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Westinghouse I . L .  4 1-941 . 1  F 

I N S T A L L ATI O N  • OPE R A T I O N  • M A I N TE N A N C E  

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

TRANSMITTER -RECEIVER 

Fl exite st Case Mounted -with provision for rear -mounter Voice Adapter 
Accessorie s.  

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 

Style 

4 70D167 G0 2 

250 Volt Resi stor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 19 1  H 0 1  

T e st Harness ( Compl ete Set ) . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 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 Adjustm ents 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Introductio n . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . Page 2 R eserve Signal D etector . . . . . . . . . . . . . .  Page 8 
25(}-Volt Resi stor Unit . . . . . . . . . . . . . . . .  Page 8 

Specif i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

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

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  
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 Tabl e 

Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
R el aying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 1 0  
2 Transistor D C  M easurements with 

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

Installation 3 D-C Bl eed er Measurements with 
R eferenc e to B- . . . . . . . . . . . . . . . . . . . . . . . . Page 1 2  

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typi cal RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

SUPERSE DES I . L. 4 1 -94 1 . 1 E  E F FECTIVE JAN UARY 1 969. 
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TYP E KR CAR R I E R  SET _______________________________ _ 

L I S T O F  I L L U S T R A T I O N S 15  Receiver Filter Limits . .  . . . . . . . . .  . . . . . . . . C 3779 9 5  

Figure References 
1 6  Minimum , Ch annel Spacing . . . . . . . . . . . . .  . 
17 Test Harn ess . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C 3 77998 
756D 346 

2 

1 Outl ine - Fl exitest Cas e  540D 753 
2 I nt ernal Sch emati c . . . . .  . . .  . .  . . . . . . .  . .  . .  . .  . 540D 780 
3 Relayin g Control Circuits 

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

(K-Dar) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  3- 329C 704 
5 Relayin g Control Circuits 

(GCX/GCY ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Compon ent Location. . . . . . . . . . . . . . . . . . . . . . .  540D 7 8 1  
7 Supervisory Control Receiver 

Conne ction . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections,  4 8- 25 0  volts 

and Sup ervi sory Control . . . . . . . . . . . .  407C 97 1  
9 Transmitter Output Fil ter 

Connections . . .  . . . . . . .  .. . .  . . . .  . .  . . . . . . 149A420 
10 Tran smitter Output Fil ter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C 377996 
1 1  R eserve Si gnal D etector - Outline and 

Sch emati c . . .  . . . . .  .. .. . . . . .  .. .. . . .  .. .. . 329C 703 
12 Tran smitter Output and Receiver 

Sensiti vity Var iations with 
D-C Voltage . . .  . . .  . . . .  . . .  . . .  . .  . . . . . . . .  C 377999 

1 3  Transmitter Output and Receiver 
Sensitivity V ari atio n s  with Frequency. C 378000 

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

C_AUTION The vol tages encountered in thi s equip­
m ent ar e dangerous to l ife .  To be s afe, disconn e ct 
th e power source and cl os e th e groundi n g  swi tch 
when servi cing th e equiof11 ent. 

I N T R O D U C T I O N  
The Type KR Relayi ng Tran smitter-Recei ver i s  

desi gned for Di stan ce Rel aying,  Telem etering, 
Sup ervisory Cont rol and Sl e et Detection. Faciliti es 
are provided for a pl ug-in t ype voi c e  adapter. The 
basic design is for op eration from 1 25-volt station 
batteri es. Ho wever, th e apparatu s may al so be oper­
ated from 48-vol t  or 25G-vol t station batterie s  by 
mean s  of var ious internal connections.  Th ese various 
conn ections as wel l as mo st o f  the adjustm ents are 
m ade at the factory, al th ough they c an be ch anged in 
the fiel d .  

Although desi gn ed primarily for operation with 
Westin ghouse protective relay s, thi s  app ar atus m ay 
also be coordinated wi th other typ es of directional­
distance relays and with mo st oth er contact keyed 
devices.  

SP E C I F I C AT I O N S  
Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  30-kHz to 200kHz 

Channel  Attenuation Rati n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4G-db 

Transmitter Power output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  w att at standar d condi­
tions ( s e e  Fi gs. 1 2  and 1 3 ). 
0 . 5  w att with a 4 &-volt d-e 
supp l y .  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  A t  l east 4 6-db b e l o w  funda­
m e ntal . 

Transmitter output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Match e s  one 6G-ohm coax. 
cabl e .  (Suitabl e for 5G-70 ohm 
c abl e . ) 

Transmitter Output Filter Se l e ctivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fi g.  1 0  

Transmitter a n d  Receiver Oscil lator and Frequ ency Stabil ity . . . . . . . . . . . . . . . . . . . . . .  From- 20 o c  to + 50 o C  with si­
m ultaneous voltage var iations 
from 1 00 to 1 40 VDC, th e fre­
quency remains with 0 . 0 1o/c .  
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T Y P E  K R  CAR R I E R  SET r . L .  4 1 -94 1 . 1 F  

P e r rn i s s i b l P  Battery V u l t age Ri p p l e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 - 1 2�� 

Ambient Tem perature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 20°C to + 50 ° C .  

:'-!on-Operating T e m p e rature Ran ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -- 40°C to  + 7 0 ° C  

R e c e i v e r  S e n s i t i v i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  v o l t s  a t  standard 

conditions ( s e e  Fig s.  1 0  and 

j () I .  

R e c e i v er S e l e c t i v i t y  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S e e  Fi g .  1 4  

Receiver Signal-t o - N o i s e  R at i o  R e q u i r e m en t s  . . . .  . . . .  . . . . . . .  . .  . . . . . . . .  . . . .  . . . . . . . . . . . . . .  1 2-dh 

tlli n i rn u rn  Chann el  Sp ac i n g  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S e P  F i g .  16  

P o w er Inrut . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5- m a  at 48 VDC , 20(}- m a  

at 125 VDC, 1 . 2 8 amperes 

at 250 VDC.  

Carrier On-Off K eying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . RequirPs one r air o f  c o n­

tact s c ap abl e o f  k eyin g 8-m a 

DC at an o r en c ircuit voltage 

o f  125 VDC. 

Weig ht ( With Fl exit  est Case J . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • Ar nr oximately 1 6- 1  h s .  

C A U T I 0 N Refer app l i c ation t o  W e st i n g h o u s e  w h e n  

o t h er trans mitters  are to b e  c o nn e c t ed t o  t h e  sam e  

c o ax cable  a s  c e rtain c o nditions m ay r e s u lt i n  d am a g e  

t o  t h e  o u t p u t  transistors.  

NOTE Stan dard conditi o n s  are tak e n  a s  1 29-vo l t s , 

* 1 20-kH z  and 2 5°C . 

D E S C R I P T I O N  

G e n e r a l  

T h i s  c o m p l et e ly transi storized carri er-ap p arat u s  

i s  a r es u lt o f  e x t e n si v e  fi e l d  a n d  l aborato ry t ests .  

From t h e s e  t e st s ,  i t  was p r o v e n  t h at t ransistors  p ro ­

v i d e  superior  rel iability o v er t u b e s .  In ad diti o n ,  t h e  

l atest  printed circuit  an d fi l t e r  t e c hniques have im­

p ro v ed p e rfo rmance an d g r e at l y  d e c r e a s e d  the s i z e. 

The e x p ec t e d  l o n g  l ife  o f  transi stors  as com pared 

with v acuum tubes w i l l  re duce maintenance c o s t s ,  

a n d  t h e  l o w  p o w er r e quirements wil l  produce impor­

t ant savings in b attery an d c h ar g e r  requirements_  

Transistors  p e rform t h e  same fu n ctions as v ac u u m  

tubes .  H o w e v e r ,  t u b es o p erat e  by t h e  n o w  o f  el ec­

trons in  a vacuum b e t w een e l em en t s ,  w h i l e transis­

tors depend u p o n  the m ov em ent o f  e l ec trons in  a 

solid_  T h i s  l e ads to a m ore rugged type o f  con struc­

t i o n .  M o st t r an si stors  ar e m ad e  from either g e r m anium 

or  sil icon semi-conductor  m ateri al s . T h e  j un ction 

transistor c o n s i s t s  of  a thin s l i c e  of  germanium or 

silicon with three d i fferent regi o n s  produced by in­

troducing sp eci fic  am ounts o f  i m p u ri t i e s .  A thin  wire  

i s  c o n n ected to each r e g i o n .  O n e  o u t e r  region i s  

c a l l e d  t h e  emitter ,  t h e  o t h e r  t h e  c o l l e ctor ,  an d in­

serted betw een them is the base. T h e s e  c o rr e s p o n d  

roug hly to t h e  catho d e ,  p l at e ,  an d grid o f  a v ac u u m  

tube.  

T h e  transistors in  this equip m ent are o f  the  

j u n cti on typ e ,  an d both N P N  an d P N P  c o n figuratio n s  

a r e  u s ed. In t h e  N P N  transistor,  t h e  m aj o rity o f  the  

current  i s  carri e d  by el ectron s. In t h e  PNP transistor 

there i s  a deficiency o f  el ectron s. These deficien­

cies are known as " ho l e s " .  For p r actical  purp o s es 

h o l e s  m ay b e  co n si d e red as p o sitively  char g e d  

" e l ectrons " ,  an d t h e s e  p ro v i d e  m o st o f  t h e  cu rr en t  

f low in  P N P  units.  In o r d e r  to obtain  m aximum e ffi­

c i e n cy and rel iabili ty ,  both typ e s  are u s e d  in  this  

equipment .  

Sil ic o n  transi sto rs  are used in  t h e  transmitter  

an d receiver  output circuit  in  order to stabil i z e  

critical circuit p e rformance a t  e l e v at e d  t emperatu res .  

M e c h an i c a l 

Thi s appar atus is s u p p l i e d  i n  a F l exitest case 

and m ay be eith er nush o r  p roj ection mounted in  
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TYP E K R CARRI ER S ET ________________________________________________________ _ 

order to match oth er switchbo ar d equipment. Th e o ut­
l ine  dimension s and al so th e dril l ing plan for fl ush 
arid projection mounti n g  are shown by Fi g. 1. The 
majori ty of the par ts ar e mounted on a pr inted circuit 
board. This board may l?e readily remo ved as foll ows : 

1 .  Remo ve th e two output plugs from the red and 
black j acks.  

2 .  Dis connect th e recei ver input coaxial cable 
connector. 

3 .  Loo s en the two s crews at the too of th e board. 

4. Loo s en the two screws at the bottom of the 
boar d and pull them out as far as th ey will exten d .  

5 .  Pull board down t o  disen gage th e terminal s 
and l i ft out. 

Th e transmitter output filter may be removed by 
removin g  four mountin g  s crews from the bottom of the 
c ase and disconn ecti n g  th e coaxial cabl e.  

Fi g.  6 .  sho ws the l oc ation of major compon ent s 
such a s  potentiom eters , i ack , test points, crystal s, 
transi stors, etc. External  con n ections an d the 
Sch ematic Di agram are shown by Fi g. 2 .  The num­
b ered termin al s  sho wn as s quares app ly to th e ex­
ternal terminal s.  

P r ovisions are. mad e  for pi ugging th e Voi c e  
Adapter Unit i n  the r ear o f  th e relaying e quipment. 
Octal socket mar k e d  X- 4 on t h e  r ear o f  the s et 
accom mod ate s the adapter pi ug.  A b uck l e  typ e  strap 
on each side of t h e  adapter hol d s  the unit in p l ace 
after i t  ha s been plu gged i n .  The normal proj ection 
for a rear mounted Voi ce Adapter i s  3-in ch e s  b e­
yond that o f  the relayi n g  e quipment. Wh en th e K R  
Relaying U nit  i s  suppl ied with t h e  adapter, a patch 
cord is avail ab l e  on s epar ate order. This patch cord 
pl u gs into the telep ho n e  j acks on the adapter and pro­
vid e s  an extensi o n  to a con veniently l ocated terminal 
board. 

The pan el c utout i nfo rmation necessar y for mount­
ing the R eserve Signal Detector is shown by F i g. 1 L 

* This unit consi sts of a p otentiometer and pushbutton 
s witch mounted on a small panel , it s el f suitabl e for 
s witchboard mounting. 

For 250-volt operation ,  s eparate auxil iar y resis­
tors are requ ired, as sho w n  i n  Fig. 8 .  

E I e c t r  i c a l  

Tran smitter 

The transmitter is made of four main stage s in -

4 

eludi n g  an oscill ator, dri ver, power ampl ifier, and an 
output filter. In th e o scil lator, the cry stal i s  on erated 
as a resonant circuit  b et ween the col l e ctor of one 
tran si stor and th e b ase of the oth er. The feedback is 
suppli ed through a capacitor from th e col I ector of the 
s econd tran sistor to th e bas e of th e first tran si stor. 
The frequ ency is indep end ent of voltage or temp era­
ture chan ges of th e tran si stors. Thus the frequency 
stability is the stabil ity of th e crystal . 

The input to th e dri ver stage Q- 1 0  is controll ed 
by potentiometer, R- 4 2  which al so contro l s  the trans­
mitter power output. In H ZM rei aying CARRIER STOP 
provides about + 40 volts for bl ocking.  Thi s is ap­
pl i ed to Q- 10 through T- 6.  Diode CR- 5 prev ents dam­
age to the tran si stor whe n  this po sitive vol tage is ap­
plied to th e coll ector. For C ARRI ER START ( when 
in th e bl ocked position) a smal l  positive voltage is 
appl i e d  to the col l ector of Q- 10 by mean s  of bl eed er 
resistors R-67 and R- 6 8 .  

T h e  power amplifi er consists of two transi stors 
(;'- 1 2  and Q- 1 5, which are op erated as class B ampli­
fiers in push-pul l .  Resi stors R- 52 and R- 5 5  are for 
s tabil izatio n.  

Th e o utput trans form er, T- 7, matches coaxial 
c abl e s  of 50 to 70 ohm s.  

Re sistor R- 6 6  tends to k eep the sourc e imp ed ence 
constant to p ermit prop er tuning of the output filter. 

The output fil ter consists of coi ls  L- 1 and L- 2, 
capaci tors C- 19 through C- 22. The f il ter is tunabl e ,  
and i s  provided to attenuate harmo ni c s  and other 
spurious outputs. It shoul d be no ted that the filter 
contains no shunt el ements, resul ting in  a reverse 
i mpedan c e  fre e  of "across the lin e "  reso nan ces.  

R eceiver 

Th e rec eiver i s  a sup erheterodyne in ord er to 
o btain constant s el ectivity regar dless of th e channel 
frequ ency. (See Fi g.  1 4 . )  The major stage s incl ude 
an input fil ter, at tenuator, osci l l ator, mixer ,  IF 
filters, IF amplifi ers,  detector and a D- C po wer out­
p ut stage. 

The input filter prevents undesired signals from 
producing the IF frequency. 

The receiver sensitivity is adjusted by m eans of 
the continuously variable input control R- 1 and by 
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T Y P E  K R  C A R R I ER S E T 

connecting or di sconnecting resistors R- 7 3  and R-7 4  
i n  the  I F  stag e s .  

The receiver osc illator ( Q- 2  and Q- 3 )  is  b asic­
ally the sam e  as the transmitter oscillator. Th e 

* frequency i s  20-kHz abo ve the i ncoming signal 
fre quency. 

The receiver channel frequency i s  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 i s  accomplished by feeding the incoming 
signal to the  em itt er and the receiver o scill ator signal 
to the b ase of the mixer Q- 1 .  Mixer o scillator re­
quirem ents are m et through adj u stment of potentio­
meter R-4.  Inj ection into two separat e  elem ent s ,  base 
and emitter,  provid es a circuit cap able of h an dl in g 
greater sig n al level v ariations t han one in whi,ch in­
j ection i s  made i nto only a single el ement suc h as 
the b ase. 

This receiver uses an I F  fre quency of 20-kHz.  
The overal l  selectivity i s  determined primarily by the 

* IF filter FL-2.  Typical characteristics of thi s filter 
are shown in Fig. l !J .  

Th e I F  am pl ifi er con s i sts o f  tran si stors Q- 4, c.:;- 5 
and Q- 6.  

The d et ector i s  a full wave bridge r ectifier.  This 
re ctifier  i n  conj unction with the IF amnli fi"r Q- 6 .  

provides  the  n ec e ssary power t o  drivP t : J t' I•-C pov. o::r 
output stage Q-7.  

Th e final output stage Q-7 wil l  supp ly approxi­

mately 18 mil l i amperes to a s tan dard 1700 ohm dis­

tan ce rel ay RRH coil and i t s  a sso c i at e d  500 oh m 
al arm coi l .  It m ay al so be used to dri v e  other r elay 
coil s such as is shown by Fi g.  7, Sup ervi sory Con­
trol Connections.  

Tran smitter Control Circuits 

In the  st andby condition, although the osci l l ator 
i s  running , the tran smitter driver has no emitter bias 
w hich r esul t s  in no output. 

Positive voltage applied to t erminal 15  supplies 
this bias through a voltage dividi ng n etwork , and 
tran smitter  output r esults. The actual configuration o f  
t h e  n et work i s  a function o f  supply voltage and ap­
plication ( Relaying,  Tel emet erin g ,  etc. ) and is 

I .  L .  4 1  -94 1 . 1 F 

discuss ed in the Adjustments s ection .  

Output may be stopp ed · in  several ways. The 
meLhod used with K-DAR relay s  i s  to remove the  
positiv e  voltage appl ied  to termin�l 1 5 .  In the  case 
of di stance rel aying with Westing hou se HZ/HZM 
rElays ,  application of a positive voltage to terminal 
18 will stop the transmitter output. Output may al so 
be stopped by remo val of ne gati ve battery from 
t erminal 18 . 

HPsen l' Si gnal  D <'t l•c · tor 

The R e sen l• Si g nal D et ector i s  s ho wn by F i g .  l i  
Effec t i v e l y  R · l i s  a r t 'nl l l t e  tran sm i tt 1 •r  o u t p ut contro l .  

T h i s control i s  obtai  n e d  thro u g h  v ary i n g  thP d r i \  er  

* Stage ( Q- 1 0 )  emitter bias , and i s  effe ctive over a 25-

d b  range o f  transmi tter o utp ut.  Tlw lh 'l l 'clor  i s  

s w i tched 
_
i
_
nto S l � r v i n· b y  S 1 .  B y  ad j u s t i n g  R - 1  fm a 

given rE'c: Piv er rel ay current at Uw far l'lld o f  th1 •  

channel , a rPl ali v P  measure of tlw c hanrwl at. tenual i u n  

may be o b t a i n e d .  Thi s i s  d i s c u s sPcl  furthl '!' i P  t h e  

s ection on Adj u stm1•nts.  

Communications 

The transmitt er output i s  reduced approximat ely 
6-db when the Type KR voice ad apt er att achment is 

us ed. Relaying t akes preference ,  and full output i s  
obt ain ed since full voltag e is supplied to terminal 1 5 .  

Rel ayi n g Control Circuits 

Fi gs.  3, 4 and 5 sh o w simpl i fi ed di agram s of th e 
r e l ay i ng control circuits.  

1 .  K- D A R  and GCY Rel ay i n g (Figs.  4 and 5 )  

The control of the carrier s e t  i s  obtained through 
the CARRIER START and C ARRIER STOP cont act s. 
These contacts ar e shown in t heir normal standby 
condition. 

The K-DAR or  GCY r el ay s  op erating from the 
v oltage and current on the  tran smission l ine ,  detect 
and det ermine the direction of a lin e fault and th ere­
by cont rol the carrier t ransmitter and r eceiver. 

The control of the carrier s et is such as to st art 
the transmission o f  c arrier when faul t power on the 
t rans mi s sion line i s  flo wing out of the line section 
bei n g  protected. Conversely ,  when fault power is 
flo.wing into this line section ,  the  control is such as 
to block the transmitter anri keep it from being turned 

* on by secondary functions such as reserve signal d e-
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tection  and communication , should these fun ctions be 
in use at the same time Sho uld carrier be recei ved 
from the remote station , the hold coil and alarm c oil  
will energi ze through transi stor Q-7 i n  the receiver. 

Wh en carri er start o peratio n  occurs, the CARRIER 
START contact opens applying a positive vol tage 
(see Figs.  4 and 5) to t erminal 1 5  of th e c arri er set. 
Thi s puts a po tenti al o n  th e dri ver stage in th e trans­
mitt er and arso applies proper bi as for the po wer am­
plifier.  

When a c arri er stop op eration occurs ,  the 
CARRIER STOP contact closes, which removes B+ 
( terminal 15) from the driver and the power amplifi er 
stages in the tran smitter. C ARRIER STOP , terminal 
1 8 ,  on the c arrier s et is perm an ently connected to 
t erminal 1 4 ,  for K-DAR and GCY relaying. 

2 .  HZM Relaying ( Fig .  3 )  

The control of  t h e  carrier s et is effected b y  the 
CAR RIER START and the C ARRIER STOP contacts.  
These contacts are shown in th eir normal standby 
co ndition. 

The H Z-HZM relays operating from the voltage 
and curr ent on the transmission line ,  detect and 
determine the direction of a l ine fault and ther eby 
control the c arrier transmitter and receiver. 

The control of the carrier set i s  such as to start 
the transmission of c arrier  when fault power on the 
transmission lin e  is flo wing o ut of  the line section 
being protected. Conversely,  when fault power i s  
flowing i nto thi s line section, the control is such as 
to block the transm itter and k e ep it from b eing turned 
on by s e condary functions such as reserve signal d e­
te ction and comm un i cation , s ho ul d  these functions b e  

* i n  use a t  t h e  same time .  Shoul d carri er now be re­
c eived from the remote station ,  the hold coil and alarm 
coil will energize through transi stor Q- 7 in the 
receiver. 

When c arrier start op eratio n  occur s ,  the CARRIER 
START contact clo s e s  applying the full battery 
supply voltage to term in al 15 of  the carrier  set. This 
puts a potential o n  the dri v er stag e i n  the transmitter 
and also applies p roper bias for the power amplifi er .  

When a car ri er stop operation o ccurs, th e CAR­
RIER STOP contact opens.  Thi s applies a positive 
vol tage (see Fig.  3 )  to t erm i n al 18 which bl ock s th e 
driver stage and th e power am pl i fier stage 

6 

It is possible under cert ai n  conditions that th e 
signal s  from two tran smitters ,  attempting to block a 
third receiv er, would b e  of such amplitude, phase and 
frequency as to cause the RRH coil current to 
"pulsat e " .  It would then be possible to hav e  a fal se 
trip. 

In the case of  the K R  set for relaying 3-terminal 
lines,  the transmitter frequencies ( to avoid this pos­
sibility o f  fal s e  trip) should be separ ated by 100 

Hz. All receiv ers and one transmitter would be 
* for the desired center frequency. One of the other 

transmitters woul d b e  100 Hz above, the other 100 H z  
b elow this center fre quency. 

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 shipp ed separately 
or in an assembly , an imm ediate insp ection should be 
made. Carefully check for dam age or  shortages .  

For  necessary clearances and mounting di men­
sions, see the fo llo wing illustrations: 

Flexitest Case Mounting . . . . . . . . . . . . . .  Fig . 1 
* R eserve Signal D etector . . . . . . . . . . . . .  Fig. 1 1  

C o n n e c t i o n s 

External 

The external connections w ill v ary sli ghtly de­
pend ing on the application,  but in general will be 
along the lines described as follows :  ( Refer to the 
Sche m at i c  D i agram, Fig . 2. ) 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 
13 and 1 9  . . . . . . .  Supervisory Preference 

Contacts 
1 4  . . . . . . . . .  B- " C ARRIER STOP" return 
15 . . . . . . . . . . . . . . . .  Batt ery positi v e  through 

carrier st art contact s 
16 . . . . . . . . . . . . . .  B attery positive for alarm 

cutoff ( used with com­
munication) 

1 7  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier stop for H ZM Rel aying 
1 9  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C AUT 10 N If the transmitter output load is removed 
while the transmitter i s  e nergized, the transistors i n  
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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. 

Wh en tunin g line coupling  e quipment, short the 
coaxial cab] e to ground before changing tan s o n  th e 
Line Tuner or matchin g  transformer. 

OPERATION 

48- Volt  K-DAR, HZM, and GCY Relaying,  
Telem eterin g, and Supervisory 

1 2 5-Vo l t  K-DAR and GCY Rel aying 

1 25- Volt  HZM Rel aying, Tel emeteri n g, 
and Sup ervisorY 

250-Volt K-DAR and GCY Relaying 

250- Vo lt HZM Relaying, Telemetering, 
and Sup ervisorY 

Various combination s  o f  the inductors and ca­
pacitors o f  th e transmitter output filter are required 
depen ding on t h e  channel frequency . Th ese are tab­
ulated in Fig.  9. 

Ad j u s tm e n t s  

This appar atu s i s  gen eral l y  tuned t o  and tested 
at the specified channel freque ncy before shipment. 
Fin al adju stments must be made in  th e fie l d  an d are 
descri bed in th e foll owing p ar agraphs. Fig. 6 shows 
the l ocations of t h e  variou s  control s .  

Tran smitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50,  60,  or 70 ohm non-inductive resi stor dependin g 
on the char acteristic impedan c e  of the cable used. 

2. Fig.  9 shows typical output fil ter connections 
for var ious frequency ran g e s. In some cases it may 
be n ecessar y  to u s e  either a hi gher or l o wer 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 

Necessary 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. 

BL EEDER 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-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 j umper 
battery positive to terminal 15 .  

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

7 .  Whil e increasing R- 4 2, tune the output filter 
for maximum output until th e output across the re­
sistor is approximately 8 volts.  (See Figs. 1 2  and 
1 3. )  (Appro ximately _ 5 . 5-volts when operating from 
5 1-volt station bat tery . )  

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

Receiver 

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

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

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

2. The unit is shipped to have a gain of approxi-
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mately 250 millivolts ( to produce 10 rna relay current ) 
with i nput control R- 1 in maximum clockwise posi­
tirJ:J . About 10-db additional g ain or 80 millivolt 
sensitivity can b e  obtained by clipping out resistor 
R-74 , which is  connected to  the b ase of Q-4 and the 

Bt supply fo r the IF. Approximately 10-db gain or 
25 mil livolt sen sitivity can be obtained by c lipping 

out resi stor R- 7 3 ,  which i s  c onn ected to the base of 
Q- 5  and the B+ supply for the IF.  Resistor R-7 1 has 

been se lected at the factory to provide an ov erall 
g ain of approx i m ately 25 mil l ivolts .  

a.  Sensitivity Adj ust rr1 ent fo r Noise 

If th e maximum o n- frequency no i se l evel is known 

or can b e  m easured, th e recei ver can be ad j usted for 

thi s  I eve! . Disconnect the co axial cab! e and connect 

a 60-ohm non-indu cti ve resi stor and a VTVM acro s s  

termi n al s  1 1  a n d  1 2 .  Energize th e transmi tter and 

output contro l R- 42 for the sam e output as th e m ax­

imum no ise .  Then adjust the recei ver input control 

R- 1 to o btain 1-ma output current. If it is impossi b l e  

t o  obtain 1-ma output current with control R- 1 i n  the 

m aximum clock wi se nosi tion , then c l i p  out resi stor 

R- 74, whi ch is connected to th e base of Q-4. If the 

gain is sti l l  insu ffici ent , clin out resi stor R- 73,  

which i s  connected to th e base of Q-5 .  Aft er com­

pl etin g th e adjustm ent of R- 1 ,  restore the tran smitter 

to ful l o utput. 

b .  Sensitivity Adju stm ent for Remote Si gnal 

When th e maximum o n- frequency noise is un ­

k no wn and cannot be conven i e ntl y m e asured, th e re­

ceiver may be adj usted for the remote si gn al .  First 

d etermine the channel  attenuation using a Sierra 

vol tmeter or som e  other con venient method. Dis­

connect the coaxi al cab! e an d connect a 60-ohm 

non-inductive resi stor and a VTVM across terminal s 

1 1  and 1 2. Add 1 5- db to th e channel attenuation. 

Thi s  com p en s ates for average vari ations such as 

channel and vol tage vari atio n s. For exampl e, if  the 

chann el attenuation is 5-d b ,  add thi s to th e 1 5-db 

mak in g  a total of 20-rlb.  Tak ing th is from 8 vol ts 

output of  th e tran smitter, th e recei ver shoul d th en 

b e  s et for a sensi ti vity of  0 .  8 volts.  To do this, ad­

just th e transmitter output co ntrol R- 42 for 0 . 8  vol ts 

and then adj ust th e r ecei ver input control so as to 

obtain 1 0-ma output current. If it i s  impossibl e to ob­

tain 10-ma output cur rent with control R- 1 in the 

maxi mum cl ock wi se position , cl ip  out resi stor R- 74 , 

which i s  conn e cted to the base o f  Q- 4. If the gai n 

is sti l l  insuf fi cient,  clip o ut r esi stor R- 7 3 ,  which i s  

conn ected t o  t he base o f  Q- 5 .  After compl eting th e 
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adju stment of R- 1 ,  restore th e tran smitter tu ful l 

output. 

It must be k ept in mind that the two preceding 
adj ustment pro c e dures are to b e  used as a guide and 
wi l l  cover the maj o rity of c ases;  however, cases m ay 
ari se where con diti ons ch ang e. For exampl e ,  if the 
adjustment is made per part a. , the noi se may in­
crease due to v arious reasons such as bad insulators,  
which would requ ire adju sting the receiver to b e  l e ss 
se nsitiv e. In the adj ustm ent of part b . ,  the attenua­
tion may i ncrease du e to sleet or line switching,  
which would n ecessitate incr easi ng the sensitivity of 

the receiver. 

Re serve Sign al Detector 

Due to different types o f  operation and supply 
voltages,  it i s  not practical to h av e  a calibrated dial 
for this unit . However, calibration may be m ade at 
install atio n by recording transmitter output ( either in  

db or volts) at  various k nob settings of  the detector 

unit. Then, by adj usting the knob so as to obtai n  10 

mil l i amperes relay current at a remote receiver, any 

increase or decrease in l ine attenuation m ay be noted 

as the differen c e  between the original setting, and 

the setting r e quired to obtain the given 10 milli­

amp eres. 

250-Vol t Resi sto r Unit 

With th e appar atus en ergi zed , adjust R- 4 in the 

250-vo l t  resi stor uni t  so a s  to obtai n  1 25-volts at 

terminal s 17 (B-) and 19  (B+) on the rei ayi n g  s et .  

Frequ ency Chan ge 

If the frequ ency i s  changed in  the fi e ld ,  i t  is 

n ec es sar y to chan g e  the i nput fil ter FL- 1 tn th e d e­

sired chann el frequency. Thi s  fil ter is of th e: p lug­

in type and may be r emoved by unsnapping the clam p  

and pul l ing the f il ter o u t .  The transmitter os cil l ator 

crystal Y- 2 m u st be chan ged to the desi red chan nel 

frequ ency . The recei ver o scil l ator crystal Y- 1 must 

be ch anged to th e d esired channel frequ ency plus  20 
* k Hz. F igure 9 sho w s the connections for the trans­

m itter output fi l ter. It i s  n e cessary to unsol d er the 

exi sting conn ectio ns and m ak e  the n e w  conn ection s  

p e r  th e chart. After campi etin g t h e preceding,  the 

tunin g  procedure as described und er Adj ustm ents for 

transm itter and receiver shoul d then b e  fol lo wed. 

Note also that capacit ors C2 and C9 in the 
transmitt er and receiver crystal oscill ator circuits ,  
respectively,  may have t o  b e  changed. F o r  fre-
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quenci e s  below 1 10 kHz,  the s e  capacito r s  are 270 
* mmf. each. For frequencies of 1 1 0  kHz and above,  

the capacitors are 140 mmf.  each.  

C A U T  1 0  N Turn power OFF befor e  removing filters 
or tran sistors, as high transient c urrents m ay c ause 
p erm an ent damage to the tran sistors. 

M A I N T E N A N C E  

Vol tage values should be recorded after adj ust­

ment in ord er to e stablish re ference val ue s  which w i l l  

b e  usefu l  when checking th e apparatus. The readi ngs 

wil l  remain fairly con stant over an indefinite period 

unless a fa ilure occurs.  However, if  trans istors are 

chan g e d ,  there may be cons iderable  difference in 

the s e  readings without the overal l  performanc e being 

affected. 

Typic al voltage and current values  are given as 
follows. Voltages should be m easured with VTVM. 
Readings m ay vary as m u ch 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 easure m ents with reference 
to B-,  refer to Table 1 .  

2 .  For transistor D-C m easur e m elit s 1\ 1 !  h refer. 1ce  
to B- , refer to  Table 2. 

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

4. For typical RF signal m easurements for r e­
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 remove the printe d  circuit board , u nplug J- 1 5  
and J- 1 6  located near the output filter. Loosen the 
two scr ews inside the case near the  top.  Loosen the 

slotted  thumb scre w s  at the lower end o f  the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable r ) :l c; .  

Pull board d o w n  so a s  to disengag e  the t erminal s ,  
and lift out. 

7 .  Removal o f  the Output Filter 

After the printed bo ard h as b e en removed,  re­
move the screws on the outside o f  the case at the 
bottom. Lift out filter and di sconnect the coaxial 
cable. 

8 . Receiver Filters 

Fi g. 15  shows typical recei ver s e l ectivity cur v e s  

both RF and IF. I f  th e fi lter s  ar e che ck ed in a test 

s etuo, i t  i s  necessar y to use an accurate si gnal gen­

erator or  preferably a si gnal gen erator and a fre ­

quency counter. 

9. Minimum Te st E quipm ent for In stallation 

a. Milliammeter 0 - 25 rna DC. 

b.  60-ohm 5- watt non-inductive resi stor. 

c .  A-C Vacuum Tub e Voltmeter ( VTVM). Voltage 

* range 0 . 00 3  to 30 volts, fre quency range 60 H z­

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

d. D-C Vacuum Tube Voltm eter ( VTVM) 

Voltage Range: 0 . 1 5  to 300 volts 
Input Impedance :  7 .  5 megohms 

10.  Desirable Test Equipm ent for Apparatus 
Maintenance 

a. All item s listed in Sect i o n s  8 and 9. 

b.  Signal Gen erator 

Output Voltage: up to 8 volts 

* Frequency Rang e:  20-kHz. to 230-kHz. 

c. Oscillo scop e  

d.  Ohmm eter 

e .  Capacitor ch ecker 

f. Test h ar ness (See Fi g.  1 7 )  
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TAB L E  1 

D-C P I N  JACK M EASU R EMENTS WITH R E F E R ENCE TO B-

-

Descrip t ion Jack 

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 1-E J-8 

DC-Q-7 Base J-9 

DC Q-7 Emit J- 10 

DC Tx Osc I J- 1 1  

Bt I J - 1 2  

D C  Q- 10 Base J- 1 3  

D C  Q- 10 Emit J- 1 4  

RF rna out J- 1 5  

DC rna RRH 
and 

ALARM 

t t  Tx = transmitter, Rx = receiver 

1 0  

CON DIT ION A 
T x- B iocked t t  
Rx-No Si gnal 

129 VDC 

0 

20 v 

20 v 

7 v 

20 v 

1 10 v 

69 v 

70 v 

7 v 

1 29 v 

5 1 VDC 

0 

20 v 

20 v 

7 V  

20 v 

3 2  v 

o v  

1 . 0  v 

7 v 

5 1  v 

COND I T ION B 
T x- B iocked 

Rx-Wi th Si gnal 

1 29 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 32 v 

78 v 2. 3 v 

78 v 1 . 4  v 

7 v 7 V  

1 29 v 5 1  v 
I 

18 rna 
* 

1 8  rna 

CON DI T ION C 
Tx-Unblock ed 
Rx-No Signal  

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 130 rna 
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TAB L E  2 

TYPICAL TRANSI STO R DC M EASU R EM ENTS WITH R E F ER ENCE TO 8-

Con d i t i on A Cond i t ion B Cond i t ion C 
Tx- B i ocked Tx- B iocked T x-Unb locked 

Rx-No S igna l  Rx-Wi th S i gna l  Rx-No S igna l  
Tran s 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 32 3 2  5 1  32 3 2  5 1  

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- 10tt  18 18  0 .4  

Q- 1 2tt  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 M EASU R EMENTS WITH R E F ER EN C E  TO B-

1 29 VDC 5 1  VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2  (J-8) l lOV l lOV l lOV 3 2V 3 2V 
Junction R-6 1 an<i -R�2'7 (J- 10) 70V 78V 66V l .OV 1 . 4V 
Junction R-27 and R-60 (P 1-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 (P 1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J-14) - - 18V - -

Junction R-45 and R-47 (TP-9) - - 45V - -

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

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

1 2  

Check Point  

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

Q4-C to God . 
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) 

TABLE 4 
TY PICAL R F  SIGNAL MEASU R EMENTS FOR R EC EIVER 

(Made with 0. 1 Vo lt at  Term i nal 5 of FL 1 )  

25  MY 
Sens i t i vi ty 

(Vo l ts) 

80 MY 
Sen s i ti vi ty 

(Vo l t s) 

Wi th Recei ver Cry stal .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 Cry stal 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. 7 5  

250 M Y  
Sen s i tivi ty 

(Vo l ts) 

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 

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 MEASU R EM ENTS FOR TRANSMITTER 

CH ECK PO INT 

TS- 1 t o  Gnd. 

TS-3 to Gnd. 

J 13 to Gnd. 

Q 1 0-C to Gnd. 

T6-2 to Gnd. 

Q l 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 ( Fi g .  1 4 )  

Thi s  shows a typical curve o f  th e o veral l sel ec­
tivity of t h e  r eceiver und er steady state condi ­
tion s .  

2.  Transmitter Output Sel ecti vity ( Fi g .  1 0 )  

Typic al curves ar e shown so that appro ximate 
b an dwiths for k eying purposes can b e  d etermi ned for 

* any c arrier frequency b et ween 30-kHz and 200-kHz. 

3 .  Minimum Channel Spacing ( Fig . 1 6 )  

This i s  a g raph fro m which mi nimum channel 
sp acing can be obtain ed provided the sign al strength 
of the i nterf ering t ransmitter and the s ensitivity set­
ting of the receiver are k nown. The s e  can be obtained 
from calculations or by m easurem ents. 

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

VOL TS 

5.5  

1 .0  

0 .085 

6 .0  

6 . 0  

0 . 8  

0 . 8  

38 . 0  

38.0 

9 . 8  

8 .0  

volt s ,  this would be 10-db down from 8 volts.  This 
point c an be located on the right hand column o f  the 
graph. Then , if  the receiver sensitivity w ere set to 
operate on 0 . 8  volt s or 20-db,  this point would be 
lo cat ed on the l e ft hand c olumn . A line could then be 
draw n through the two points as shown by the dotted 
line.  The inters ection of  this line with the c enter 
line i ndicates the minimum chan nel spacing.  In this 
case if the i nterfering signal is being k eyed on-off, at 

* 1 5  pps,  the m inimum spacing would be 2 . 5-kHz. 

4 .  Tran smitter Output and Rec eiver Sen sitivi ty 
vari at ions wi th Vo ltage ( Fig.  1 2) 

The se curves s how the v ariation of transmitter 
output and receiver sensitivity with changes in supply 

* voltage , at 1 20-kHz and 25°C. The i ncrease and d e­
crease in transmitter output above or below 1 . 0  watt s 
m ay be obtained in db from the transmitter curv e. 
1. 0 watt s is about 8 . 0  volts with a 60-ohm load. 

The increase and d ecrease i n  receiver sensi­
tivity above or b elow 40 m ill ivolts c an similarly be 
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TYP E K R CAR RI ER SET ______________________________________________________ _ 

obtained in db from the receiver curve. 40 millivolts 
sensitiv ity represents the i nput signal required for 
proper operation. 

series with t he RRH coil  in  place of the alarm relay.  
When supervisory control i s  used alon e ,  a 1 2 00-ohm 
resistor R3 is connected in series with the control 
relay coil by removi ng the j umper across R3 , as s hown 
in  Fig. 7. I n  order t o  maintai n  proper mark space 
ratio , the re lay b i as current is adjuste d for 9 milli­
amperes as indicated . 

5. Tran smitter Output and Rec eiver Sen sitivity 
Variations with Frequency (Fig. 1 3) 

Th ese curves show the var iation of tran smi tter 
output and r eceiver s en sitivity wi th vari ation in 
frequency, at a sup ply vol tage of  1 29 VDC, and 
2 5 ° C. Th ey may be used in t h e  same m anner as 
Fi g. 1 2 .  

Th e receiver R F  filter and the I F  fil ter l imits 
are sho wn on Fig. 1 5 .  Both filters are of th e plug­
in type and the test circuits with pin  connections 
are sho wn at the top of each curve. The IF filler i s  
divided into two s epar ate sectio ns. The sel ecti vity 
shown is for each s ection,  an d the pin conne ctio n s  
fo r each section ar e al so shown in the test circuit 
sk etch. 

6. Sup ervi sory Control Connections ( Fig.  7 )  

When supervisory control i s  used w i t h  r e l ay i n g ,  

t h e  supervisory co ntro l re lay coi l is c o n n e c t e d  i n  

14  

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

CI RCU I T  
F UNCTI ON D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

C- 1 Rcvr. B leeder 2 . 0  p.f, ± 20%, 200 VDC, P ap er 

tc-2 Rcvr. Osc.  Feedback 1 40/ 270 1111f. ±20%, 500 VDC, 
Mica 

C-3 Rcvr. O sc .  Ble eder 0 . 0 2  p.f, MRC, 600 VDC, 
Bypass Disc 

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

C-6 Rcvr. Rectifier Same as C-5 
Byp ass 

C-7 B- to B+ Byp ass 2 p.f, ± 10%, 600 VDC, Paper 

C-8 B- to GND 1 . 0  llf. ± 1 0%, 1 000 VDC, P aper 

t c-9 Xmtr. Osc . Feedback Same as C-2 

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

C- 1 1  Key Filter 0 . 1  p.f,  ±20%, 200 VDC, P aper 

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

C-13  Q- 1 0  Bleeder Byp ass Same as C- 1 2  

C- 1 4  P A Base Bypass Same as C- 1 2  

tNote: 1 40 1111f for o s c .  freq. 1 10-kc and above. 
270 1111f for osc.  freq. b elow 1 10-kc. 

MANU FACTU R E R ' S 
D E S I GNAT I ON 

3;30C567 H 1 1  

330C566 H43 
or 330C566 

H57 

330C569 H47 

330C567 H09 

1 4C9400 H 18 

14C9400 H 17  

3 30C567 H 0 2  

3 3 0C5 67 H05 
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CI RCUI T FUNCTION 
SYMBOL 

C- 18 P A  Bleeder 

C- 19 Output Filter Tuning 

C-20 Output Filter 

C-2 1  Output Filter 

C-22 Output Filter 

C-24 FL-2 Decoupling 

C- 25 Q-7 Emitter 

C R- 1  Bridge Rectifier 

CR-2 Bridge Rectifier 

CR-3 Bridge Rectifi er 

CR-4 Bridge Rectifier 

CR-5 Q- 1 0  Collector 

CR-6 Q-7 Base- Emitter 

CR-7 Voltage Regul ator 

CR-8 Voltage Regulator 

CR-9 Q-7 Collector 
CR-10 QlO Emitter 

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

DESCR IPT ION 

C APACITORS (Concluded) 

0 . 5  11f. ± 20%, Paper 

500 11/lf. Variable,  Air 

390 1111f. ± 5%, 2500 VDC, Mica 

680 11/lf, ±5%, 2500 VDC, Mica 

1 200 1111f. ±5%, 2500 VDC, 
Mica 

Same as C- 1 2  

1 2  lllfd, ± 20%, 200 VDC 

CRYST AL DIODES 

General Purpose,  1 N63 

Sam e as CR- 1 

Same as CR- 1 

Sam e as CR- 1 

Same as CR- 1 

Typ e 1N457A 

Type 1N768, 

Type 1N 1 369 

. Type 1N38 1 1  
Typ e 1N30 28 A  

MANU F ACT U R E R ' S  
D ESIGNATION 

3 30C567 H06 

328C0 9 2  HO 1 

3 30C56 1 H 15 

3 30C5 6 1  H 2 1  

330C56 1 H 27 

187A 177 H0 1 

584C433 H0 2 

1 84A85 5H0 7 

584C434 H0 2 

584C434 H05 

1 8 5 A089H08 
188A30 2 H 1 4  
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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 E SC R I P T ION 

MANUFACTU R E R ' S  
SYM BOL DE S IGNAT ION 

FUSE HOL DERS 

FH- 1 B- For Typ e 3AGC Fuses 584C27 1 H 0 2  

FH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3 AGC 3/ 4 amp. S II 330C69 1 H 1 2  

F- 2 B+ Same as F-1  

FILTERS 

* 
30 to 200 kHz FL- 1 Rcvr. RF Bandpass 
Freq.  to be 
sp ecifi ed by 
customer 

* 
FL- 2 Rcvr. IF Bandpass 20-kHz Fixed Fre q. 

CONNECTORS 

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

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

J-3 Rcvr.  Osc. Output Term inal Studs 330C59 2 H 0 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 Sam e 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 l  S T  

CI RCU I T  
FUNCTION DESC R I P TION M ANU F ACTU R ER'S  

SYMBOL 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 3 28C09 3 H0 1 

J- 16 Output Filter GND Banana Tip Black 3 28C09 3 H02 

P- 1 Printed Circuit Printed Circuit Male 54-B-7 126 H03 
Plug 

INDUCTORS 

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

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

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1  Rcvr. Mixer Type 2N5 25 184A638H 1 3  

Q-2 Rcvr .  Osc. Tyne 2N 4 14 1 84A638H l 4  
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CI RCU IT  
FUNCT ION 

SY M BOL 

Q- 3  Rcvr. Osc. 

Q-4 Rcvr .  IF 

Q-5 Rcvr. IF 

Q-6 Rc vr. IF 

Q-7 Rcvr. Output 

Q-8 Xmtr .  Osc.  

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 1 2  Xmtr. P A  

Q- 1 5  Xmtr. P A  

R-1 Rec . Input 

R-2 Filt e r  Matching 

R- 3 Filter Load 

R-4 Rcvr. Osc. 

R-5 Rcvr. Voltage 
Divider 

R-6 Q-2 Collector 

R-8 Rcvr. Voltage 
Divider 

n-9 Rcvr. Voltage 
Divider 

1 8  

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

D E SC R I P TION 

TRANSISTORS (Concluded) 

Samt- as Q- 2 

Same as Q- 1 

Same as Q- 1 
Typ e 2N498 or 
Type 2N65 7  

Type 2N698 

Same as Q-2 

Same as Q-2 

Same as Q- 1 

Type 2N498 or 
Typ e  2N 6 5 7  

Same as Q- 1 2  

RESISTORS 

25 K ,  ± 20%, 1/4 W, Pot. 

l O K , ± lO%, 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 

--

MAN U F AC TU R E R ' S  
D E SI GNAT ION 

1 84A638H l 5  
1 84A638H 1 5  

762A585H02 

184A638H07 
1 84A638H 1 5  

584C 276 H 2 3  

330C595 H 3 7  

584C276 H 19 

330C666 H68 

330C664 H 5 1 

330C668 H84 
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TYP E KR CAR RI E R  SET ___________________________ _.:..:.' ·::.:L ·:...:.4:...:.1 ...:.·9
..:..
4 1...:.· .:..:..1 F 

CI RCU I T  
SYMBOL 

R- 10 

R- 1 1  

R- 1 2  

R- 13 

R- 14 

R- 15 

R- 16 

R- 1 7  

R- 18 

R- 19 

R-20 

R- 2 1  

R- 22 

R-23 

R-24 

R- 25 

R-26 

R-27 

R-28 

R-29 

R-30 

FUNCT ION 

Q- 2 Base 

Q-2 Base 

Q- 3 Collector 

Q-3 Emitter 

Q-3 Base 

Q- 3 Base 

Rcvr . Osc. Bleeder 

Rcvr. Osc. Ble eder 

Rcvr. Osc. 

Q-4 Bias 

Q-4 Bias 

Q-5 Bias 

Q-5 Bias 

Q-6 Bias 

Q-6 Bias 

Q-6 Emitter 

Q-7 Base 

Q-7 Bias 

Xmtr .  Osc. Bleeder 

Xmtr . Osc. Ble eder 

Xmtr . Osc. Ble eder 

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

D E SC R I P T ION 
MANU FAC T U R E R ' S  

D ESI GN AT ION 

RESISTORS (Continu ed) 

Sam e as R- 2 

100 K ,  ± 5%, 1/2 W 3 30C665 H05 

Same as R-6 

390 Ohm s ,  ± 5%, 1/2 W 3 30C664 H 39 

Same as R- 2 

Sam e as R- 1 1  

2. 2 K ,  ± 10%, 1/2 W 3 30 C 595 H 4 1  

1 8  K ,  ± 1 0%, 2 W 3 30C597 H40 

9. 1 K, ± 5%, 1/2  W 330C664 H 7 2  

100 Ohm s ,  ± 5%, 1/2 W 330C664 H 25 

Sam e as R- 2 

150 Ohms,  ± 5%, 1/2W 3 3 0C664 H 29 

Sam e as R-2 

330 Oh ms,  ± 5%, 1/2 W 3 3 0C66 4  H 3 7  

Sam e as R- 2 

Sam e as R- 19 

Same as R-6 

20 Ohm s, ±5%, 1/2 w 330C664 H08 

Same as R- 18 

Same as R- 17 

Same as R- 16 
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TY P E K R CAR RI ER SET 
________________________________________________________ __ 

� I RCU I T  
SY MBOL I 

R- 3 1  

R-32 

R- 3 3  

R-34 

R- 35 

R-36 

R-37 

R-38 

R-39 

R- 40 

R- 4 1  

R- 4 2  

R-4 3  

R-44 

R-45 

R-47 

R-48 

R-49 

20 

FUNCT ION 

Q-8 Rase 

Q-8 Rase 

Q-8 Emitter  

Q-8 C o l l e ctor  

Q-9 B a s e  

Q-9 Base 

Q-9 Co l l e ctor 

K ey F'ilter 

Ruffer Voltage 

Divider 

Buffer V u ltage 

Divider  

Buffer Voltage 

Divider  

Xmtr . O s c .  Output 

Q- 1 0  B i a s  

Q- 1 0  B i a s  

Bu ffer V o l t a g e  

Div ider  

B uffer V ol t ag e  

Divider  

B uffer Volt age 

Divider  

PA Bias 

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

I D E SCR I P T ION MANU FACT U R E R ' S  
D E SI GN AT ION 

R ESISTORS ( Continued)  

Sam e as R- 1 1  

Sam e as R- 2 

Same as R- 1 3  

Same a s  R-6 

Sam e as R- 1 1  

Sam e as R- 2 

Sam e as R-6 

Same as R- 23 

36  K,  ±5%, 2 W 3 30 C 6 6 8  H 8 6  

Same a s  R-39 

Same as R- 2 

Sam e as R-4 

Same as R-23 

3 3  K,  ± 5%, 1/2  W 3 3 0 C 6 6 4  H 8 5  

1 5  K ,  ± 1 0%, 1 W 3 30 C 5 9 6  H 39 

6 . 8  K ,  ± 5% ,  1 / 2  W 3 30 C6 6 4  H 6 9  

1 5  K ,  ±5%,  1 / 2  W 3 3 0 C 6 6 4  H 77 

27 K ,  ±5%, 2 W 3 30 C668 H 8 3  
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TYPE K R CAR R l  E R  S ET -----------------------------''�· L:..:.-...:4�1 -�94:.:1.:..:0 1..:_F 

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

C I R C U I T  
FUNCTION D E SC R I P T ION 

MANU FACTU R E R' S  
SYMBOL D E SI GN AT ION 

R ESISTORS ( Concluded) 

R-50 Xmtr . P A  Same as R- 19 

R-5 2 Q- 1 2  Emitter 10 Ohms,  ± 5%, 1 / 2 W 330C664 H O  1 

R-55 Q- 1 5  Emitter Same as R-52 

R-59 Xmtr. Bleeder 47 Ohm s, ± 10%, 1/ 2 w 3 30C595 H09 

R-60 Recvr. Bl e ed e r  1 K ,  ±5%,  25 W 58 4C4 1 6  H57 

R-6 1 Recvr. Bl e eder 600 Ohms,  ± 5%, 25 W 584C4 16 H47 

R-6 2 Recvr. Bl e eder 350 Ohm s, ± 5%, 25 W 584C4 1 6  H 5 2  

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

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 3 30C668 H 4 3  

R-67 Xmtr. Blocking 10  Ohms, ± 5%, 2 W 3 30C668 HO 1 

R-68 Xmtr . Blocking 10 K,  ± 10%, 10  W 3 30C577 H0 1 

R-69 Q- 10 Emitter Same as R- 1 9  

R-70 FL 2 Decoupling 470 Ohms, ± 1 0%, 1 / 2  w 330C595 H 2 1  

R-7 1 Q-4 Emitter 150 Ohms , ± 10%, 1 / 2 W 3 30C595 H 1 5  

R-7 2 Q-5 Emitter 68 Ohms,  ± 10%, 1/2 W 3 30C595 H 1 1  

R-7 3  Q-5 Base 180 Ohm s ,  ± 10%, 1 / 2  W 3 30C595 H 16 

R-74 Q-4 Base 2. 7 K, ± 5%, 1 / 2  W 3 30C664 H59 

R-75 Q-4 Collector 22 K,  ± 10%, 1 / 2  W 3 30C595 H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R CAR R I 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  MAN UFACT U R E R 'S 
SYM BOL F UNCTI ON DESCRI P TION DES IGNATION 

TRANSFORMERS 

T- 1 Rcvr. Input Impedance Ratio 10 K;  S# 1 9 6 27 9 8 , L- 6 33005 
1 0K 

T-2 Rcvr. Osc. Impedance Ratio 1 0  K :  S# 196 2797 ,  L-63300 3  
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: S ll 1 9 6 26 9 7 ,  L- 59 2 1 7 1  
300 ohms 

T-4 IF Output Impedanc e Ratio 4 K:  Stt 1 9 6 2693, L-59 2 289 
500 ohms 

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

T-6 Xmtr . Buffer Impedance Ratio 10 K:  511 1 9 6 2698, L-59 2 1 70 
400 ohms CT 

T-7 Xmtr.  Output Impedance Ratio 1 9 3 0 :  S tt 196 2694, L- 13 33000 
60 

TEST POINTS 

TP- 1  R-5 Terminal studs 330C5 9 2  H0 2 

TP-2 R-8 Same as TP- 1  

TP-3 R- 17 Same as TP- 1  

TP-4 R- 1 8  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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T Y P E  K R  CARRI ER SET I . L .  41 -94 1 . 1  F 

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

C I RCUI T 
F U NCTI ON D E SCR I PT ION 

MANU FACT U R E R 'S 
SYMBOL D ES IGNATI ON 

SOCKETS 

X- 1 FL-1 Octal 330C689 HO 1 

X-2 FL-2 Same as X- 1 

X-4 Rear Mounted Same as X- 1 
Voi ce Adaptor 

XY- 1 Rec. Y- 1 Crystal 584C606 HO 1 

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

CRYSTALS 

Y- 1 Rcvr. Osc. Speci fy C hannel Freq. 3 28C083 
* P lus 20-kHz. 

Y-2 Xmtr.  Osc. Spe cify Freq. Sam e as 328C083 
Chann e l  Frequency 

RESERVE SIGNAL DETECTOR 
(Stt4 70D 1 6 7G 0 2 )  

R- 1 Resi stor , Level * 200 K ,  2 W ,  Pot. * 184A0 8 6H 27 
Control 

R- 2 Resi stor,  Limitin g  2000 ohms, 2 "  tube. 1 26 7 29 6  

S-1 Test Switch SPST Normally Open 3 2 7C854 HO 1 
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TYP E K R CAR RI ER SET __________________________________________________ __ 

B+I� co 

l3 

17S .n. t  S! V 
bOa A / 129V 

12 5 a  .A I 2!8v 

B-

R >< -! 

I K/51 V  

4K/ 129 V 
IDK/2 S8 v  

(50JI./S! V 
I K  !129V 
11( { 258 V 

c o  

I 

CARINE� � PB y, 
I 

I CA/lR IE/1!. 
S WI T C H  

Ill/ 
I< EQl/IR. EMEN TS !=Of( IHZM .RE L A YIWG 

5 UPPLY C4RRicli! 
VtJ I.. T46E STA R T  

.S/ V D C.  + SI V .  7MA 
1 2') VDC. + 12 , V. 8MA 

2 58 VDC + 258V8MA 

{A R !t lt:R.. 
STOP 

+28 V 
+ 4() v 
f 4, v 

KR R£L A YIWG TR A IISMIT'UR / 

RECV EX TEI'V.JAL CO N.NECTIOJJ S 

TER. MIJJA L - CO IJAIECI!()A./ 

II GROUWD 
12. CtJAliiAL CABLE 

S T.('AP 

IN 
IN 

o u r  

f t  

IN 

1.3. SUPE!q VISOR Y P�EI=ER.ENC£ Ct>NT;tfCT 
/ 4. CA �I(IER. 5 TI>P B· RETIJRJ./ 

IS CARRieR S TART (PtJSJ r! ve) 
!6 A /.A�/<( ('()TOF� F(Jie_ CCJMM(IIJICATIOIJ.S 
/7 B MOJt.JS 
/8 CA����� STOP (l-IZ /HV1) 
19 8 PLUS 
2 0  RE L A Y  ('O IL 

r l CARRIE/C. TAL A L A RM _. j  

A/O TES 

f !"OR Sl � 129 V D C  S U PI'L Y. 

f t  !=OR 258 VDC 5 UPPL Y IJ S E  
3 3 0 C I 91 HOI R l!S I S TO R  UIJI T  

I U F  D WG 2 2 3 8 4 9 7  
0 !'O R StiP�!t VISC� Y C()NT�()L 

PifEr£� E A.ICE CO IJ TAC TS . 

Fig. 3- Relaying Contro l Circ uits - HZ/HZM (Dwg. 1-329C70 4) 
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* f ig. 4-Relaying Control Circuits-K-Dar (Dwg. 3-329C704) 
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TYPE KR CAR RI E R  SET __________________________ 
1
_.

L
_. _

41
_

·9
_

4
_
L_1 F 

B +  

A L A RM 
C IJ TOF!= 

,� l j_ R A  T�J CARR!C.Ii!.. 

AL ARM 

CA R.ItiE/il. STA JtT 

ll ' 
Q II/ I.  lij ::,  sc � v  

sc.  � "  � 0  ... 
"! 

!?E Q U IR.EMEJJTS FOR. GC >t: /G C Y  IU! L A Y IN(i 

5 liPPL Y VCLTA&e CAR R/Elf! S T.tl � T C A itiNEI( Siap 
Sl voc + 37 V . 7MA lJ VOLTS 
129 VOC. + IOO V, 8 MA () Vt>LT5 

2 58 VDC. + /OO V, 8MA 0 VOLTS 

K. R R EL A Y I N G  TRA J./5M I T T£� I 
!<ECV. EXTERNAL COIJIJcCT/tJJ../ 5 

TERMIIJAL- COJ.JIJEC TIOJJ 

/ 1 .  GROUNCJ 

I Z .  COA 'I<IAL CABL E 

1 3 .  .SUPERV! SOI't.Y �E FE�IJ!CI! CONiAG T 

1 4-. CAI?!t!l£1#! 5Tt> P B- �ETUta.V 

I S" . CA RRIE'If! 57'A�7' (PtJ$17/VE) 
1 6 .  A I..A �M cvrOF!= FO� ct>M/VfUI./ICATIOAIS 
1 7 .  B M!IJUS 
18 . CA RRIER STOP (Hl/IIZM) 
/ 9. 6 PL I.JS 
2 0  REL A Y' C0/1... 

R 
2 1(  

.3 .  7SK 
1 9· K. 

R. C V R  REL"'-'t C O I L  

AJO res 
� FOI? '�" USE OWM!TE VIT�E'OUS EN4MELEO 

D/VIIJ()H/11 AO..J U S TA � L e  4K OR 2(Jk: 2S W 

RESISTlJR., COI./J.IEC.i ¢ ADJUST FOR VAL UES 
S/-lo WJJ 

.6. T Y f'E 11\/ 3 0 5' 1  

"f FDI!e. 51 $ 129 V DC S U PPLY 

t r  roR. zse v o c  SUPPt.. Y' us= 

3 3 0 C I<JI HOf RESISTOR UIJI T 
R. !! F  O WG 2 2 3 8  4 9 7  

0 !=OR SUPERVISO�Y CONTIItOL 
PR.EFER EAICE. CON TA C T S  

Fig. 5. Relaying Control Circuits -GCX/GCY (Dwg. 2-329C704) 

29 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



w 0 

""11 
<?" 
9' 
n 0 
-5 0 
::l � 
r-0 n 
!l. 
a· ::l 
0 � 'fl 
l.n 
� 0 
CXl -� 

© u, "' @ @ 
lt. "' @ @ @ 
' " 

c:::l 

@
@ @ @ @  � 0}'0 � 

<D m 

n o 
"' 

" 

"" ® d'" 

' "' 

• 

�� ® 

-" n 

: ! 
<lD <D � <::l� ,,. <ID 

0 D � 

' � " 

''" m c::J ® " "' "'" ¥ m 

;a 

' " ' 

,_ . m 0 Q• <ID 

m 

' - � - - - � - ,v 
I I 
I I I I I I I IL 
I l

r= I I I L � - - - - - _ JI 
I, 

r- - - - - - - 11 
I IL l

r.: h 1: 
1 1r 
I 1 1 l l 
L _ _ _ _ _ _ _  jL J 

" " '  

"' 

0'• & < 
M 

= 

0 
"' 

Ill\ <Jl) \JJ) S X Y I  

m 

"" J /2 J / 1  ,..---., c:::l I 
"' �j ,.---, , 

... 

Q8 � TZ 0 
,---., , ' "' '"'"" ' 

' , "  

Gi' Z  

,.- ' 

-, 

X 4  

O{R•o R ,_ l  R a.2 R H  

} 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



... 

TYP E K R CH RI E R SET ____________________________ 

,
_
. L

_. _
4 1

_·_
�

_
1

_.
1 F  

� � �. 8 

Kl 

ADJUST FOR 
9 M A  AT J l  

NOTES : 

II 

!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT RELAYI NG.  

2.  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 8 6 .  

� 5 W I D E  x 2 oEEP-TWO S L O T S  -
8 1 6  

""' 

J 2 

I 2 3 4 - - -
5 6 7 B 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
-

1 -1 
'¢' 

J 
l--- 2 ��� 4 - I(() 

;;;Jl 
r t 

629A552 

101(\J - I')  
I") u _l 

��-L�-------------------------'ejt_M_T_G_. c_E_N_� 
__________________ �·�� 

Fig. 7. Supervisory Control Auxiliary Relay Connection s (Dwg. 629A552) ancl O utline (Dwg. 2928 991) .  

292B99J 
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TYP E K R  CAR RI E R SET ______________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE  AND 
SUPER V I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM J UNPERS SHOWN OM I NTERNAL SCHEMAT I C ,  P I G .2 ) 

250-VOLT OPERAT I ON 

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

FOR HZ/HZN OPERAT I ON , THE JUNPER HAS BEEN REMOVED 
FRON TP-6 TO TP-7. ( MOT RENOVED FOR K·DAR lllAYIIG) .  

RES I STOR UN I T  SCHEMAT I C :  

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

O UT 

I N  � I . I A M P. 

COM . 2. 5  

R 8  R 7  R G  

POWER CONSUMPT I ONS- 303 WATTS AT 258 V .  
390 WATTS AT  2 80  V .  

MOTE : KR SUPPLY VOLTAGE W I LL B E  APPROX I MATE LY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/ HZN OPERAT I ON 
JUMPER TP-7 AND T P- 8  I S  REMOVED . 

�8 VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUNPERS ARE  
CONNECTED AS  FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN TP5 AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 AND T� 

I N  THE FT CASE , JUMPERS ARE CONNECTED ACROSS 
R60 AND R6� , AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CRS I S  RENOYED.  

IN  ADD I T I ON , FOR �8-VOLT SUPERV I SORY C ONTROL,  
R59 I S  CONNECTED I NTO THE C I RC U I T .  

Fig. 8. Connections, 48-"250 Vo lts and Supervisory Control  (Dwg. 407C971)  
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TYPE K R  CAR RI ER SET ____________________________ 
L

_L ._
4
:...:..

1
_-

9
:...:..
4 l

:...:...
l
:..:_

F 

T R ANSM I TTE R OUTPUT Fl L TE R F L-3 CON N ECTIONS 

CO I L  PARA L L E L  

L I N E  F R E QU E NCY RANGE COI L CON N E CTIONS CAPACI TO R CONN ECTI ONS l:!. 

1 27 .7  K H Z -30.0 K HZ L-1  ( 1 -5) (3-6) 6-8-9-1 0- 1 1  

2 29.8 KHZ-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 KHZ L-1 ( 1 -5) ( 3 -6)  6-8-9- 1 1  

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

5 38.0 K HZ-� 1 .0 KHZ L-1  ( 1 -2) (3-6) 6-8-9- 1 0- 1 1 

6 �0.3 K H Z -�5.0 KHZ L - 1  ( 1 -2) (3-6) 6-8-1 0-1 1  

7 �3.0 K H Z -�9.0 K H Z  L - 1  ( 1 -2) (3-6) 6-8-9- 1 1  

8 �7.7 K H Z -56.0 K H Z  L-1  ( 1 -2) (3-6) 6-8- 1 1 

9 �9.5 K H Z -58.5 K H Z  L- 1 ( 1 -2) (3-6) 6-8-9 - 1 0  

1 0  57.0 K HZ-72.3 K H Z  L - 1  ( 1 -2) (3-6) 6-8 - 1 0  

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

1 2  75.0 K HZ-88.0 KHZ L -2 ( 1 -�) (6-7) 6-8- 1 1  

1 3  77.5 KH Z-93.0 KHZ L-2 ( 1 -�) (6-7) 6-8-9-1 0  

1 -4  89.3 KHZ-1 1 4. 5  KHZ L-2 ( 1 --4) (6-7) 6-8- 1 0  

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

1 6  1 36.6 K HZ-21 0.0 KHZ L - 2 ( 1 --4) (6-7) 6-8 

L:!. = CO N N E CTION F RO M  6 TO 8 IS MADE B E N E ATH TE R M I N A L  PLATE ON A L L  SETS AT TH E F ACTO RY.  

* 
Fig. 9. Connection s - Output Filter (Dwg. l49A420) 
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T Y P E  KR CAR R I E R  SET _____________________ _ 

1 0  

9 

8 

7 

z 6 
0 -
t-...: 5 � 
w 
)-)- 4 <( 
ID 0 

3 

2 

1 

0 

34  

' \ I I � I \ \ I I ' \ I I � I \'% \� I I 
\ � ii I v � 
� I 
\ I \ I 

' I 
\ I \! l/ 1.lJ 

-25 -20 -1 5 -1 0 - 5  f 5 1 0  1 5  2 0  2 5  
c 

F"REQUENCY (KHZ) 

* Fig. 10. Transmitter Output Filter Selectivity (Dwg. 377996) 
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TYP E KR CARRI E R S E T  ____________________________________________________ __ 

36 

+ 2 

+ I 

OB 0 

- I 

- 2 

- 3 

- 4 

r- �� 
INCREASING OU TPU T 

INCREA S ING SENSITIVI T Y  

r-

/ 

v 
\.)'\' o5? 

1'€-� 
tft'1' 

flfltl� �4./ 1 �\ 
�\ 

/ rf' v/ 
v 

/ \ � r,'</ 
�q. ,� 

v� 
�f; 

/ 
RECEIVER S£N51T/ V/TY = 40 M V  A T  12 9 VOC 

TRANSMITTER OUTPUT = 1. 2  W A T  /2 9 VDC 

r-- (I. 2 W = 8 . 5  VOLTS A T  CDO OHM5 ) 
FREQUENC Y =  12 0 KHZ 

TEMPERA TURE - 2 5°C 
I I I I I 

/00 /10 120 1.30 

SUPPL Y VOLTA GE 

/ v/ 
v 

140 

* Fig .  1 2 .  Tran smitter Output and R e ce iver Sens itivity Variations w ith V o l t a g e (Curve ti 377999) 
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TYP E K R CARRI ER SET ____________________________________________________ 
_ 

50 

45 

4.0 

35 

� 1::) t:::: 30 

� � 
1!: 
" 25 � 
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� 
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).. 2 0  
� 
� "' V) 
� 15 
� 
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5 

0 \ IJ 
-2 - I  Fo + I  + 2  

FREQUENC Y (KH-.) 
* 

Fig.  14 .  R e ceiver Selectivity (Curve# 3 7 7993) 
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TY P E K R CAR RI ER SET __________________________________________________ �I .�L .�4�1 -�94�l�. l�F 

I F  FI LTE R TE S T  C I R C U I T  
.,. 5EC I 

FOR BOTH CURVES 

V1 
DB = 20 log y2 

RF F I LTE R TE S T  C I RC U I T  

-6 

20 

) 5 

1 0  

5 

0 1 9  ?0 2 1  
F (KHZ) 

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

08 
r-r-r�..,-------r-- r ----..--_,...-,,......,....,,......,...., 

y 
io'7'+-----jf---+-i-- 30 --+-+--+------�� 

I 

-2 + 2  

F R EQUENCY (K I-ll) 
FL- 1  Requirement with typical selectivity 
curve at 120  KH23-. Insertion loss 18  DB 
max. Including matching resistor. 

* F ig. 15 .  R ecei ver Fi lter Lim its (Curvell 377995) 
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TY P E  lt R  CA R RI E R  SET----------------------------
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0 1 
( 80 AfV) 4 0  
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II) 
� 
� ...... � � 1 0  
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40 
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3 KHZ. 
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- - -

2 K HZ 

t KHZ 

ZERO DB = cS VOL TS 

MINIMUM CHANNEL SPACING 
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Fig.  1 6 .  M in imum C h anne l Spacing (C urve# 377998) 
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TY P E  K R  CAR R I E R  SET 
__________________________ 

I ._
L

_. 
4
_

1
_-

9
....:..
4 1

....:..·�
1 F  

��----_____J' �-------1rn 
�--------------- 8 ��r--------------� 

Coaxial L ead . . . 7 56D346 G0 2 

L_______l
w " "<�: 

�------------------------ 8 �r_. ___________ B_LA_C_K_/------�· I 
Output L ead . . .  7 56D346 G0 3 

FT 

Main Harness . . . 7 56D346 G04 

Fig. 1 7. Test Har ness - (Complete Set) 
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Westinghouse I . L .  4 1 -941 . 1  E 

I N ST A L L A TI O N  • OPE R A T I O N  • M A I N T E N A N C E  

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

TRANSMITTER-RECEIVER 

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

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 
Sty l e  

4 70D l 67 G02 

250 Vol t  Resi stor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness ( Compl ete Set ) . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 346 G 03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 56D 346 G04 

T A B L E  O F  C O N T E N T S  Adjustments 
Transm itter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

I ntroductio n . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 Reserve Signal D etector . . . . . . . . . . . . . .  Page 8 

Specif i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25()-Vol t  Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

Description Maintenan c e  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 9 

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

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  

Ele ctric al . . . . . . . . . . . . . . . . . . . .  . . 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 
Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communication s  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Rel aying Con trol Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Referen c e  to B- . . . . . . . . . . . . . . . . . . . . . . . Page 10 
2 Transi stor DC Measurements with 

Referen c e  to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 1  

Instal l ation 
3 D-C B l eed er Measurements with 

Referenc e to B- . . . . . . . . . . . . . . . . . . . . . . . . Page 1 2  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Con nections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typi cal RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

SUP ERSEDES I . L .  4 1 -94 1 . 1 0 E F F ECTIVE MAY 1 968 
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TYP E KR CARRI E R SET ________________________________________________
______ __ 

L I S T  O F  I L L U S T R A T I O N S  15 Receiver Filter Limits . . . . . . . . . . . . . . . . . . .  C 377995 

Figure References 
16 Minimum, Channel Spacing . . . . . . . . . . . .  . .  
17  Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

C 3 77998 
756D 346 

1 Outline - Fl exitest Case 
2 Internal Schematic . . . . . . . . . . . . . . . . . . . . . . .  . 
3 Relaying Control Circuits 

540D 753 
540D780 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Lo cation . . . . . . . . . . . . . . . . . . . . . . .  540D 7 8 1  
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . .  407C 9 7 1  
9 Transmitter Output Filter 

CAUTION The voltages encountered in this equip­
ment ar e dangerous to l ife .  To be safe, disconnect 
the power source and clos e th e grounding switch 
when servicing th e equioment. 

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

Connections . . . .  . . . . . .  . . . . . . . . . .  . . . . . .  149A420 
10 Transmitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

The Type KR Relaying Tran smitter-Receiver is  
designed for Distance Rel aying, Tel emetering, 
Supervisory Control and Sl eet Detection. Facilities 
are provided for a plug-in t ype voice adapter. The 
basic design is for operation from 1 25-volt station 
batteries. However, the apparatus may al so be oper ­
ated from 48-volt or 25()-vol t station batteries by 
means of var ious internal connections. These various 
connections as wel l as most of the adjustments are 
made at the factory , although they c an be changed in 
the field. Schemati c . . . . . . . . . .  . . . . . . . . . . . . . . . . . . .  329C 703 

12 Transmitter Output and Receiver 
Sensitivity Var iations with 
D-C Voltage . . . . . .  . . . .  . . . . . . . . . . . . . . . .  C 377999 

1 3  Transmitter Output and Receiver 

Although designed primarily for operation with 
Westinghouse protective relays, this appar atus may 
al so be coordinated with other types of directional­
distance relays and with mo st other contact keyed 
devices .  

Sensitivity Variations with Frequency, C 378000 

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

2 

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

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

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

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  w att at standar d condi­
tions (see Figs. 12 and 13 ). 
0 . 5  watt with a 4 8-volt  d-e 
supply .  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 4 6-db below funda­
mental . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6Q-ohm coax. 
cabl e. (Suitable for 5 D- 70 ohm 
cable . )  

Transmitter Output Filter Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 0  

Transmitter and Receiver Oscil lator and Frequ ency Stabil ity . . . . . . . . . . . .  , . . . . . . . . .  From-2 0  o C to + 50 o C with si­
multaneou s  voltage var iations 
from 1 00 to 1 40 VDC, th e fre­
quency remains with 0 . 0 1o/c .  
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TYP E KR CAR R I E R  SET ---------------------------1 -_L_. 4_1_-9_4_1 ._1 E_ 

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

Ambient Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -20°C to +50°C. 

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

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

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

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

Minimum Channel Spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .. . .  . .  . . . .  . . .  . . . .. . .  . .. . . . .  . .. . . . . .  . . See Fig. 1 6  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 15-ma at 48 VDC, 20D-ma 
at 125 VDC, 1 . 28  amperes 
at 250 VDC. 

Carrier On-Off K eying . .  . . . . . .  . .  . .  . .  . . . .  . . .  . .  . . . .  . .  . .  . .  . . . . . .  . . .  . .  . . . . . . . . . . . .  . . .  . . . . . .  . . . . . . .  . Requires one p air of  con­

tacts capable of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

Weight ( With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr oximately 1 6-l bs.  

C AU T I O 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. 

NOTE Standard conditions are taken as 1 29-volts , 
1 2D-kc and 25° C. 

D E S C R I P T I O N  

G e n e r a  I 

This completely transistorized carrier-apparatus 
is a result of extensive fi eld and laboratory t ests. 
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 transi stors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low power requirements will produce impor­
tant savings in b attery and charger requirements. 

Transi stors perform the same functions as vacuum 
tubes. However, tub es operate by the flow of elec­
trons in a vacuum between elem ents, while transis­
tors depend upon the movem ent 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-condu ctor materials.  The junction 
transistor consists of a thin slice of germ anium or 
silicon with three different regions p roduced by in­
troducing specific amounts of impuriti es. 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 th e 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 used. 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 positiv ely charged 
"electrons" , and these provide most of the current 
flow in PNP units. In order to obtain m aximum 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 may be either flush or proj ection mounted in 
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order to match other switchbo ar d equipment. The out­
l ine dimensions and al so the drilling plan for fl ush 
an:d proj ection 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 fol lows : 

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 l ift 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 potentiom eters, 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 s quares apply to the ex­
ternal terminals.  

Pr ovisions ars 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 he r ear of the set 
accommodates the adapter pl u g. A buckle type strap 
on each side of t h e  adapter holds the unit in place 
after it h a s  been p l u g ged in. The normal projection 

for a rear mounted Voice Adapter is 3-inches be­
yond that o f  the relaying equipment. When the KR 
Relaying Unit is supplied with the adapter, a patch 
cord is avail abl e  on separ ate order. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout information necessary for mount­
ing the Sleet Detector is shown by Fi g. 1 1. This 
unit consists of a potentiometer and pushbutton 
switch mounted on a small panel , itsel f suitabl e for 
switchboard mounting. 

For 250-volt operation, separate auxil iar y resis­
tors are required , as shown in Fig. 8 .  

E I e c t r  i c o l  

Tran smitter 

The transmitter is m ade of four main stages in -

4 

eluding an oscill ator, driver, power amplifier, and an 
output filter. In th e oscil lator, the crystal is op erated 
as a resonant circuit between the col lector of  one 
transistor and the b ase of the other. The feedback is 
suppli ed through a capacitor from th e col l ector of the 
second tran sistor to the bas e of the first transi stor. 
The frequency is indep endent of voltage or tempera­
ture changes of th e transistors. Thus the frequency 
stability is the stabil ity 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
pli ed 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 col l ector. For CARRIER START (when 
in the blocked position) a smal l positive voltage is 
applied to the col l ector of Q- 10 by means of bl eeder 
resistors R-67 and R- 68. 

The power ampl ifier 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 
stabil ization. 

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

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

The output filter consists of coil s  L- 1 and L- 2, 
capacitors C- 19 through C- 22. The f ilter is tunabl e ,  
and i s  provided to attenuate harmonics and other 
spurious outputs. It shoul d be noted that the filter 
contains no shunt el ements, resulting in a reverse 
impedance free of "across the l in e "  resonances . 

Receiver 

Th e receiver is a superheterodyne in order to 
obtain constant sel ectivity regar dl ess of the channel 
frequency . (See Fig. 14 . )  The major stages incl ude 
an input filter, at tertuator, oscil lator, 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 s ensitivity is adjusted by m eans of 
the continuously variable input control R- 1 and by 
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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 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 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 m et through adjustment of potentio­
meter R-4. Inj ection 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 2Q-kc.  The 
overal l selecti vi ty is  determined primarily by the IF 
filter FL- 2. Typical characteri stics of thi s  fi lter are 

shown i n  Fig. 15. 

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

and Q- 6.  

The detector is a full wave bridge rectifier. This 
rectifier in conjunction with the IF amplifier Q-6 ,  
provides the nece ssary power t o  drive t h e  D-C power 
output stage Q-7. 

Th e final output stage Q- 7  wil l supply approxi­
mately 1 8  mil l iamperes to a s tandard 1 700 ohm dis­
tance  relay RRH coil and its associated 500 ohm 
alarm coi l .  It may al so be used to drive  other r el ay 
coil s such as is shown by Fi g. 7, Supervi sory Con­

trol Conn ections.  

Transmitter Control Circuits 

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

Po sitive 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, Tel emetering, etc. ) and is 

discussed in the Adjustments section. 

Output may be 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 di stance relaying with Westinghouse H Z/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 . 

Reserve Signal Detector 

The Reserve Signal Detector i s  sho wn by Fig. 1 L 
Effective ly  R� 1 i s  a remote transmitter output contro l .  

This control i s  obtained through varying the driver 

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

db range of transmitter o utput. The detector i s  

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

given receiver relay current at the far end of the 

channel ,  a rel ative measure of  the channel attenuation 

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

Communications 

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

used. Relaying takes preference , and full output is  
obtained since full voltage is supplied to terminal 1 5. 

Rel aying Control Circuits 

Figs . 3, 4 and 5 show simpl i fi ed diagrams of the 
relaying control circuits . 

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

The control o f  the carrier set i s  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 anci 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 same time. Should carrier be recei'Ved from the 
remote station,  the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start o peration o ccurs, the CARRIER 
START contact opens applying a positive vol tage 
(see Figs. 4 and 5) to t erminal 15 of the c arrier set. 
This puts a potential on the driver stage in th e trans­
mitter and arso applies proper bias for the power am­
pl ifier. 

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 1 4 ,  for K-DAR and GCY relaying. 

2 .  HZM Relaying (Fig. 3) 

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 c arrier 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 sleet detection 
and communication ,  should these functions be in use 
at the same time. 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 term inal 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 contact opens. This applies a positive 
voltage (see Fig. 3) to t erminal 18 which blocks th e 
driver stage and the power amplifier stage 

6 

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

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

C o n n e ct i o n s 

External 

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

Terminals 1 1. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cabl e 
1 3  and 19 . . . . . . .  Supervisory Preference 

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

carrier start contacts 
16 . . . . . . . . . . . . . .  Battery po sitive for alarm 

cutoff ( used wit h com­
munication) 

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

C A U T I O N  If the transmitter output load is removed 
while the transmitter is energized, the transistors in 
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the power amplifier will b e  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 

coaxial cab] e to ground before changing taps on  the 
Line Tuner or matchin g  transformer. 

OPERATION 

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

1 2 5-Vol t K-DAR and GCY Relaying 

1 25-Vol t HZM Relaying, Tel emetering,  

and Sup ervisory 

25(}-Volt K-DAR and GCY Relaying 

25(}-Volt HZM Relaying, Telemetering, 

and Sup ervisory 

Various combination s  of the inductors and ca­
pacitors of the transmitter output filter are required 
depending on t h e  channel frequency . These are tab­

ulated in Fig. 9. 

Ad j u s t m e n t s  

This appar atus i s  general ly  tuned t o  and tested 

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

descri bed in the fol lowing p ar agraphs. Fig. 6 shows 

the l ocations  of t he various  controls .  

Transmitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50 ,  60 ,  or 70 ohm non-inductive resi stor dep ending 
on the char acteristic impedance of the cable used. 

2. Fig. 9 shows typical output filter connections 
for var ious frequency ranges. In some cases i t  may 
be necessar y  to use either a h i gh er or lower range to 
tune the filter to r esonance. 

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. 

Internal 

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

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45 ,  R-47 and R-48 

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

R-45 , R-47 and R-4!5 

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

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

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

7. While  increasing R- 42, tune the output fil ter 
for maximum output until the output across the re­
sistor is  approximately 8 volts. (See Figs. 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 transi stors 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 o n  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-7 4 ,  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-7 3 ,  which is connected to the base of 

Q-5 and the B+ supply for the IF.  Resistor R-7 1 has 

been se lected at the factory to provide an overall 

gain of approximately 25 millivolts. 

a. Sensitivity Adj ustm ent for Noise 

If the maximum o n-frequency noi se l evel is known 
or can be m easured, the recei ver can be adjusted for 
thi s  1 evel . Disconnect the coaxial cabl e and connect 
a 6 Q-ohm non-inductive resi stor and a VTVM across 
termin al s  11 and 12 .  Energi ze 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 i n  the 

maximum clockwise position , then cl ip  out resi stor 
R-74, which is connected to the base of Q- 4. If the 

gain is  sti l l  insuffici ent , clip out resi stor R- 7 3, 
which is connected to the base of Q-5 .  Aft er com­
pleting the adjustment of R- 1 ,  restore the tran smitter 
to ful l  output. 

b .  Sensitivity Adjustment for Remote Signal 

When the maximum o n-frequency noise is un ­
k nown and cannot be con veni ently measured, the re­
ceiver may be adjusted for the remote si gnal .  First 
determine the channel attenuation using a Sierra 
vol tmeter or some other con venient method .  Dis­
connect the coaxi al cabl e and connect a 6Q-ohm 
non-inductive resi stor and a VTVM across terminal s 

1 1  and 1 2. Add 1 5-db to th e channel attenuation.  
This compensates for average variations such as 

channel and vol tage variations.  For example, if the 
channel attenuation i s  5-db,  add thi s to the 1 5-db 

making a total of 2Q-db. Taki ng this from 8 volts 

output of  the transmitter, the recei ver shou l d  then 

b e  set for a sensiti vity of 0 . 8  volts.  To do this,  ad­

just the transmitter output control R-4 2  for 0 .  8 vol ts 

and then adjust the r eceiver input control so as to 
obtain 1Q-ma output current. If i t  i s  impossible to ob­

tain 1Q-ma output cur rent with control R- 1 in the 

maximum clockwi se positio n ,  clip out resi stor R- 74 , 

which is conn e cted to the base o f  Q- 4. If the gain 

is stil l  insuf fici ent,  clip out r esistor R- 73,  which i s  

connected t o  t he base of Q- 5 .  After completing the 

8 

adjustment of R- 1 ,  restore the transmitter to full 
output. 

It must be k ept in mind that the two preceding 

adjustment procedures are to b e  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 re asons 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 ece ssitate 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 knob 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. 

25D-Volt Resi stor Unit 

With the appar atus energized , adj ust R-4 in the 

250-volt  resi stor unit  so as to obtai n  1 25-volts at 
terminal s  17 (B-) and 19 (B+) on the relaying set .  

Frequ ency Change 

If  the frequency i s  changed i n  the  fiel d, it is  

n ecessar y to  change th e i nput fil ter FL- 1 to the de­
sired channel frequency. This filter is of th e pl ug­
in type and may be r emoved by unsnapping the c lam p  

and pulling the f ilter out. The transmitter oscil l ator 
crystal Y- 2 must be changed to the desired channel 

frequ ency. The receiver oscil l ator 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 o utput filter. It i s  necessary to unso l d er the 

exi sting connections and mak e  the n e w  connection s  

per the chart. After compl eting t h e  p recedi n g, the 
tuning procedure as described under Adjustm ents for 

transmitter and receiver shoul d then b e  fol lowed. 

Note also that capacitors C 2  and C9 in the 
transmitter  and receiver crystal oscillator circuits ,  

resp ectively , may have t o  b e  changed. For fre-
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quencies below 1 10 kc,  these C!lpacitors 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 transistors, as high ttansient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­

ment in order to e stablish reference values  which wi l l  

be useful when checking the apparatus. The readings 
wil l  remain fairly constant over an indefinite period 
unless a failure occurs . However, if trans istors are 
changed,  there may be considerable difference in 
these  readings without the overal l  performance being 
affected. 

Typical voltage and current values are given as 
follows. Voltages should be measured 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 jack 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 R F  signal m easurements for re­
ceiv·er, refer to Table 4 .  

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

6. Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board , unplug J- 1 5  
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 remov e the receiver coaxial cable plug. 

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

7 . Removal of the Output Filter 

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

8 .  Receiver Filters 

Fig. 15 shows typical recei ver selectivity cur ves 
both RF and IF. If the filters ar e check ed in a test 
setup, it i s  necessar y to use an accurate si gnal gen­

erator or preferably a si gnal generator and a fre ­
quency counter. 

9. Minimum Test Equipment for Installation 

a. Milliammeter 0-25 rn a  DC. 

b. 60-ohm 5-watt non-·inducti ve re sistor. 

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 . 1 5  to 300 volts 
Input Impedance: 7. 5 megohms 

10. Desirable Test Equipm ent for Apparatus 
Maintenance 

a. All items 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 har ness (See Fig. 1 7 )  
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TYP E K R CAR RI E R SET ________________________________________________________ __ 

TABL E 1 

D-C PIN JACK M EASUR EM ENTS WITH R E F E R ENCE TO B-

CON D I T ION A COND I TION B CON DI T ION C 
T x- B iocked t t  T x- B iocked T x-Unblock ed 

Descr ip t ion  J ock Rx-No S i gn ol Rx-Wi th S ignal  Rx-No Si gnal  

1 29 VDC 5 1 VDC 1 29 VDC 5 1  VDC 129 VDC 5 1  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 Bt 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 Bas e J-9 69 v O V 78 v 2. 3 v 66 v 0. 3 v 

DC Q-7 Emi t J- 10 70 v 1 .0 v 78 v 1 .4  v 66 v 1 .0  v 

DC Tx Osc I J- 1 1  7 v 7 v 7 V  7 V  7 v 7 V  

Bt I J- 12  1 29 v 5 1  v 1 29 v 5 1  v 1 29 v 5 1  v 
I 

DC Q- 10 Base J- 1 3  1 8  v 18 v 

DC Q- 10 Emit J- 1 4  1 8  v 18 v 

RF rna out J- 15  130 rn a  1 3 0  rn a  

D C  rna RRH 
and 

AL ARM 18 rn a  
* 

1 8  rna 

tt Tx = transmitter , Rx = rec eiver 
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TABL E 2 

TYP I CAL T RANSI STO R DC M EASU R EMENTS WI TH R E F E R ENCE TO 8-

Con d i t ion  A Cond it ion B Con d i t ion C 
Tx- B i ocked Tx-B iocked Tx-Unblocked 

Rx-No S igna l  Rx-With S i gnal  Rx-No Si gnal 
Trans i stor (Vo l t s) (Vo l ts) (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 1 4  129 

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

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- 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 CAR RI E R SET ______________________________________________________ __ 

TABL E 3 

D-C BL E EDER M EASU R EMENTS 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-6 2 (J-8) l lOV l lOV l lOV 32V 3 2V 
Junction R-6 1 and -R�2'7 (J- 10) 70V 78V 66V l .OV 1 . 4V 
Junction R-27 and R-60 ( P 1-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 (P 1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J- 14) - - 18V - -

Junction R-45 and R-47 ( TP-9) - - 45V - -

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

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

1 2  

Check Point  

FL 1-5 to Gnd. 
Tl- 1  to Gnd. 
Ql-E to Gnd. 
Q 1-C to Gnd. 
T3- 1 to Gnd. 
Q4-C to Gnd. 

Q4-C to Gud. 
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) 

TABLE 4 
TYPICAL R F  SIGNAL MEASU R EMENTS FOR R EC EIVER 

{Made with 0. 1 Vo lt at  Term inal  5 of FL  1) 

25 MY 
Sens i t iv i ty 

(Vo l ts) 

80 MY 
Sen s i ti v ity 

( Vo l t s) 

With Recei ver Cry sta l 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 In  

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

1 3.0 10. 0  
13 .0 10.0 
4 . 5  3 . 5  
0 .74 0 .75  

250 MY 
Sen s i ti vi ty 

(Vo l ts) 

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 

3 2V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 
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TABL E S 

TYPICAL R F  SIGNAL MEASUR EMENTS FOR TRANSMITTER 

CH ECK P O I N T  

T5- l t o  Gnd. 

T5-3 to Gnd. 

:J l3 to Gnd. 

Q lO-C to Gnd. 

T6-2 to Gnd. 

Q 1 2-B to Gnd. 

Q l 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 (Fi g. 1 4 )  

This shows a typical curve of the o veral 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 
b andwiths for k eying purposes can be determined for 
any carri er frequency between 3(}-kc and 20(}-kc. 

3. Minimum Channel Spacing ( Fi g . 1 6 )  

This is a graph from which minimum channel 
spacing can b e  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 measurements. 

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

VOLTS 

5.5 

1.0 

0 .085 

6 .0 

6.0 

0.8 

0 . 8  

38 .0 

38.0 

9 . 8  

8 . 0  

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

4. Transmitter Output and Receiver Sensitivity 
Variat ions with Voltage (Fig.  1 2) 

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

The increase and decrease in receiver sensi­
tivity above or b elow 40 millivolts can similarly be 
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TY P E K R CAR RI ER SET ______________________________________________________ __ 

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

series with the RRH coil  in p lace of the alarm relay. 
When supervisory control is used alone , a 1 2 00-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 s p ace 

ratio , the re lay bias current is adj usted for 9 milli­
amperes as indicated.  

5. Tran smitter Output and Rec eiver Sensitivity 

Variations with Frequen cy (Fig.  13 )  

Th ese curves show the  var iation of  transmi tter 

output and r e ceiver sen sitivity with variation in 

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

Fi g. 1 2 . 

Th e receiver RF filter and the I F  fil ter l imits 

are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are shown at the top of each curve. The IF fil t er is  

divided into two sep ar ate sections. The sel ectivity 
shown is for each section, and the pin connections  

for each section ar e al so shown in  the test circuit 

sketch. 

6.  Supervisory Control Connections (Fig. 7) 

When s upervisory control  is used with relaying , 

the supervisory control  r e l ay coil  is c o n ne ct e d  i n  

1 4  

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

CI RCU I T  
F UNCTI ON D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

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

tc-2 Rcvr. Osc .  Feedback 1 40/270 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  pf, ±20%, 200 VDC P aper 

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

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

C-8 B- to GND 1.0 flf, ± 10%, 1 000 VDC, P aper 

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

C-1 0  Xmtr . Osc .  Same a s  C-3 

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

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

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

C- 1 4  P A Base Bypass Same as C- 1 2  

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

MANU FACTU R E R ' S 
DES IGNAT I ON 

3JOC567 H 1 1  

330C566 H43 
or 330C5 66 

H57 

330C569 H47 

330C567 H09 

14C9400 H 18 

14C9400 H 17 

330C567 H02 

3 3 0C567 H05 
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CI RCU I T  FUNCTION 
SYMBOL 

C- 18 PA Bleeder 

C- 19 Output Filter Tuning 

C-20 Output Filter 

C-2 1  Output Filter 

C-22 Output Filter 

C-24 FL- 2  Decoupling 

C- 25 Q-7 Emitter 

C R- 1  Bridge Rectifier 

CR- 2  Bridge Rectifier 

CR-3 Bridge Rectifier 

CR-4 Bridge Rectifier 

CR-5 Q- 10 Collector 

CR-6 Q-7 B ase-Emitter 

CR-7 Voltage Regulator 

CR-8 Voltage Regulator 

CR-9 Q-7 Collector 

CR-10 * Q lO Emitter * 

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

DESCR I PT ION 

CAPACITORS (Concluded) 

0 . 5  11f. ± 20%, Paper 

500 1111f. Variable, Air 

390 1111f. ±5%, 2500 VDC, Mica 

680 1111f. ±5%, 2500 VDC , Mica 

1 200 1111f. ±5%, 2500 VDC, 
Mica 

Same as C- 1 2  

1 2  r11fd , ± 20%, 200 VDC 

CRYSTAL DIODES 

General Purpose,  1 N63 *' 

Same as CR- 1  

Same a s  CR- 1  

Same as CR- 1 

Same as CR- 1  

*'fyp e 1N457A 

Type 1N768, 

Type 1N 1 369 

*Type 1N3 8 1 1 
Typ e 1N3028A * 

MANU FACTUR E R ' S  
DES I GNATION 

330C567 H06 

328C092  H0 1 

330C56 1 H 15 

330C56 1 H 2 1  

330C56 1 H 27 

187A 177 H0 1 

584C433 H0 2 

184A855H07 * 

584C434 H0 2 

584C434 H05 

185A089H08 
188A30 2H14 * 
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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 RCUI T 
FUNCTION D ESC R I P T ION 

MANU F ACTU R E R ' S  
SYM BOL D E SI GNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 584C 27 1 H02 

FH-2 Bt Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/ 4 amp. S1t330C69 1 H 12  

F-2 B+ Same as F- 1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 30 to 200 kc 
Freq. to be 
specified by 
customer 

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

CONNECTORS 

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

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

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

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

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

J-6 Q-5 Bas e Same 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 

C I RCU I T  
FUNCTION DESC R I P TION 

MANU F ACTU R ER'S  
SYMBOL 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. Osc .  Output Same as J-3 

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

J- 15  Output Filter Banana Tip Red 328C09 3 H0 1 

J- 16 Output Filter GND Banana Tip Black 328C09 3 H02 

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

IN DUCTORS 

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

L-2 Core and Coil 2. 5 MH (Part of FL-3) 3 29 C449 
Assembly 

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

Q- 1 Rcvr. Mixer Type 2N525 184A638Hl3  

Q-2 Rcvr . Osc. Tyne 2N 4 14 1 84A638H l 4  
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CI RCU I T  
FUNCT ION 

SY M BOL 

Q- 3 Rcvr . Osc . 

Q-4 Rcvr .  IF 

Q-5 Rcvr . IF' 

Q-6 Rcvr. IF'  

Q-7 Rcvr. Output 

Q-8 Xmtr .  Osc.  

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 1 2  Xmtr. P A  

Q- 1 5  Xmtr.  PA 

R- 1 Rec. Input 

R-2 Filte r M atching 

R- 3 Filter Load 

R-4 Rcvr. Osc. 

R-5 Rcvr .  Voltage 
Divider 

R-6 Q- 2 Collector 

R-8 Rcvr.  Voltage 
Divider 

n-9 Rev;. Voltage 
Divider 

1 8  

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

D E SC R I P T ION 

TRANSISTORS (Concluded) 

SamP as Q- 2 

Same as Q- 1 

Same as Q- 1 

Type 2N498 or 
* Type 2N657 

* 

Type 2N698 

Same as Q-2 

Same as Q- 2 

Same as Q- 1 

Type 2N498 or 
Typ e  2N 657 

Sam e as Q- 1 2  

RESISTORS 

25 K ,  ± 20%, 1/4 W, Pot.  

lO K , ± lO%, 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 

MAN U F AC TU R E R ' S  
D E S I GNATION 

184A638H l 5  
* 1 84A638 H 1 5  

76 2A585H0 2 

* 184A 638H07 
1 84A638H 1 5  

584C 276 H 23 

3 30 C 59 5  H 37 

584C276 H 19 

330C666 H68 

330C664 H 5 1  

330C668 H84 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K R CAR RI ER SET------------------------------------------------------�I.L�·�4�1�-9�4l�.l�E 

CI RCU I T  

SYMBOL 

R- 10 

R- 1 1  

R- 1 2  

R- 13  

R- 14  

R- 15 

R- 16 

R- 17  

R- 18 

R- 19  

R- 20 

R-2 1 

R-22  

R- 23 

R-24 

R- 25 

R-26 

R- 27 

R- 28 

R-29 

R-30 

FUNCT ION 

Q- 2 Base 

Q-2 Base 

Q-3 Collector 

Q-3 Emitter 

Q-3 Base 

Q-3 Base 

Rcvr . Osc. Bleeder 

Rcvr. Osc.  Ble eder 

Rcvr . Osc. 

Q-4 Bias 

Q-4 Bias 

Q-5 Bias 

Q-5 Bias 

Q-6 Bias 

Q-6 Bias 

Q-6 Emitt er . 

Q-7 Base 

Q-7 Bias 

Xmtr .  Osc .  Bleeder 

Xmtr. Osc. Ble eder 

Xmtr. Osc. Ble eder 

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

D E SC R I P T ION 
MANU FAC T U R E R ' S  

D ESI GNAT I O N  

RESISTORS (Continued) 

Sam e as R- 2 

100 K ,  ±5%, 1/ 2 W 330C665 H05 

Same as R-6 

390 Ohms, ±5%, 1 / 2 W 3 30C664 H39 

Same as R- 2 

Sam e as R- 1 1  

2 .  2 K ,  ± 10%, 1/ 2 W 3 30C595 H 4 1  

1 8  K ,  ± 10%, 2 W 330C597 H40 

9 . 1 K ,  ± 5%, 1/ 2 W 330C664 H 7 2  

100 Ohms,  ± 5%, 1 / 2 W 330C664 H 25 

Sam e as R-2 

150 Ohm s, ± 5%, 1 / 2W 330C664 H 29 

Sam e as R- 2 

330 Oh ms, ± 5%, 1 / 2  w 33 0C66 4 H37 

Sam e as R- 2 

Sam e as R- 19 

Same as R-6 

20 Ohm s ,  ±5%,  1 / 2 W 330C664 H08 

Sam e as R- 18 

Same as R- 17 

Sam e as R- 16 
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CI RCU I T  
SYMBOL 

R- 3 1  

R - 3 2  

R- 3 3  

R- 34 

R- 3 5  

R- 36 

R-37 

R-38 

R-39 

R-40 

R- 4 1  

R-42 

R-4 3  

R-44 

R-45 

R-47 

R-48 

R-49 

20 

FUNCT ION 

Q-8 Rase 

Q-8 Ras e  

Q-8 Emitter  

Q-8 C o l l e ctor 

Q-9 B a s e  

Q-9 B a s e  

Q-9 C o l l ector  

K e y  F'ilt e r  

Ruffer V o ltage 

Divider  

Buffer V o l t age 

Divider  

Buffer V o ltage 

Divider  

Xmtr .  Osc.  Output 

Q- 10 B i a s  

Q- 10 Bias 

Buffer Voltage 

D i v ider  

Buffer Voltage 

Divider  

Buffer Voltage 

Divider  

PA Bias 

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

D E SCR I PT ION MANU FACT U R E R ' S  
D ESIGN AT ION 

RESISTORS ( Continued)  

Sam e as R- 1 1  

Sam e as R- 2 

Same as R- 1 3  

Same a s  R-6 

Same as R- 1 1  

Sam e as R- 2 

Sam e as R-6 

Same as R- 2 3  

36 K ,  ±5%, 2 W 3 30 C668 H 8 6  

Same as R- 39 

Sam e as R-2 

Same as R-4 

Same as R- 23 

3 3  K ,  ± 5%, 1 / 2  W 330C664 H 8 5  

1 5  K ,  ± 1 0% ,  1 W 3 30 C 5 9 6  H 3 9  

' 

6 . 8  K , ± 5% ,  1 / 2  W 3 30C664 H69 

15  K ,  ± 5% ,  1 / 2  W 330C664 H77 

27 K, ±5%, 2 W 330C668 H 8 3  
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C I RC U I T  
FUNCT ION 

SYM BOL 

R-50 Xmtr. PA 

R-5 2  Q- 1 2  Emitter 

R-55 Q- 15  Emitter 

R-59 Xmtr. Bleeder 

R-60 Recvr. Bl eeder 

R-6 1  Recvr .  Bl eeder 

R-6 2  Recvr. Bl eerle i  

R-64 Xmtr. Bleeder 

R-66  T-7 Load 

R-67 Xmtr. Blocking 

R-68 Xmtr. Blocking 

R-69 Q- 10 Emitter 

R-70 FL 2 Decoupling 

R-7 1  Q-4 Emitter 

R-7 2  Q-5 Emitter 

R-73 Q-5 Base 

R-74 Q-4 Base 

R-75  Q-4 Collector 

R-76 Q-5 Collector 

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

D E SC R I P T ION 

RESISTORS ( Concluded) 

Same as R- 19 

10 Ohms , ± 5%, 1/ 2 w 

Same as R-5 2  

4 7  Ohm s, ± 10%, 1/ 2 W 

1 K ,  ±5%, 25 W 

600 Ohm s, ± 5%, 25 w 

350 Ohms, ±5%, 25 W 

1 200 Ohm s, ± 5%, 25 W 

560 Ohm s, ±5%, 2 W 

10 Ohms, ± 5%, 2 W 

10 K, ± 10%, 10 W 

Same as R- 19 

470 Ohms, ± 10%, 1 / 2  w 

150 Ohms , ± 10%, 1 / 2  w 

68 Ohm s ,  ± 10%, 1 / 2  W 

180 Ohm s ,  ± 10%, 1 / 2  W 

2. 7 K ,  ± 5%, 1/ 2 W 

22 K ,  ± 10%, 1 / 2  W 

Same as R-75  

MANU FACTU R E R' S  
D ESI GN AT ION 

330C664 H O  1 

330C595 H09 

584C4 16 H 5 7  

584C4 16 H47 

584C4 16 H 5 2  

584C4 16 H64 

3 30C668 H43 

330C668 HO 1 

330C:�77 HO 1 

330C595 H 2 1  

330C595 H 1 5  

330C595 H 1 1  

3 30 C 5 9 5  H 16 

330C664 H59 

330C595 H 4 1  
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TYP E K R CAR RI E R SET __________________________________________________ ___ 

Lio r3 

17S .n. / SI V  
6tJtJA /l'i9V 

1'l5tJ A / 2!8 v  

B -

R X -I 

!K/SIV 

4K/ 129 V  
IOK/2SBV  

ZSC..fl/SI V 
I K /t29 V 
II(/ 258 V 

c o  

{ARRIE/e � PB r, 
I 

I CA leR IE /e. 
S WI T C H  

Ill/ 
,R EQ(I!R.EMEN TS FO�f:. IHZ /'1  RELA YIAIG 

5 UPPL.Y C41V�IE� 
VC I.. rAGe STA R T  

S/ V O C.  + .St V .  7MA 
1 2') VDC. + IZ , V. 8MA 2 58 VDC + 258V.8MA 

C A R lt lt:li!.. 
STOP 

+28 V 
+ 40 V  
f 4� v 

KR R£L A YIA1G TR A NSMITTER / 

RcCV EX rERNAL CONNECTIOJJ S 

TER MINA L - C:O AI/<.IECTI()�J 

GI?OUIJD 
C<JA 'iiAL CABl-E 

IN 
II\/ 

our 

f t  

IN 

II 
/2. 
I .3, 

1 4-
IS 
!IJ 
17 
!B 
19 
2 0  

SUPE� VISOR Y PREFER.ENC£ CONTACT 
CA �ItiER S TOP B - RETIJI?J./ 

CARRIER S TAI?T (POSITi ve) 
AI.AtfM {'/ITOFI"' I"'Oif!.. (()M/ttf{IAJICATI"AIJ 
B MWUS 

CAtf!ll�� STOP (l-ll /HV4) 
8 Pl-US 
RE LAY CO IL 

[ l C.LIRRIEte.. TAL > A L A RM _. j  

NO TES 

f P:O� Sf ft 1 2 9  V D C  S U PPL Y. 

1- t  Ft:JR 2$'8 V D C  S UPPL Y IJSE 

3 '3 0 C t 9 1 HO I  !f? ES I S TO I?  UIJI T 

I U F  D WG 2 2 3 8 4 9 7  
0 FO � SIIPE� VISC� Y C.:M.! TA'OL 

PREr£A' E.AICE CO AJ TAC TS .  

* Fig. 3- Relaying Control Circuits - HZ/HZM (Dwg. J.JJ9C704) 
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' m  ALARM �--· 

C) CA RR/Of!.. [ 4 L A�M 
CUTOI"F 

OU T 
ft 

/( II!  /(/i!_ 1')_ g_ -

Fl I 
KR CA Rl(!£� 4SSY I 
I?EF D W<? S40 D 78 0  I ,  - - - �- -

- -_1 _ _tft 
SUPPL Y' 'IO L nA G!! 

51 v o c 
CAIUVER STA !l T  
-+ 37 V ,  7MA 

CA�IUE_Ii? STOP 
C VOJ.TS 

12-
2 K-

3 . 7$1( I 2 9  VIJC -+ I  o o  V 8 M4 
2 5 8  VD C. + I  o o  V 8 MA 

K. R  RE L A Y IAI(i 7�ANSAI11 TTI!!IC I 
R�C\1. EXTE�NA. L CO AJNI!CT/tJ NS 

TE R/VliNAL- COIJN I!! CTI 0 /.1  
I I 6 /fi!!O UNO 
I Z. COA XIAL CA BL E. 

0 VOLTS 
0 VOLTS 

1 3  S V,..Eit'IISO,._Y' PREFE itEI-IC/! C'OIJT'A C T  

1 "'/- CARRIER STO P �- lfETUflllN 
IS CAitltiEit. STAifT�DSITW•) 
I� A I.. A�M CU7CFf' FOfil. CO#'f/IIIUAIICATIOAIS 

17 8 MJIJUS 
18 CA IUY�IIl. STIJf' {Nr/H:ZM) 
/ 9  8 PL U S  
2 0  �e L A. Y  COIL. 

19K. 

NOTES 

t ,COR 5 1 �  1 29  VDC S UPP L Y  

i t  FOR 258 V D C.  SUPPLY USE 

3 3 0 CI91 1-16 t R.ESISTOR. UNI T 
RJ:F D'N'G 2 '23 8 4-9 7  

. C t I ( i rcui ts- K-Dar (Dwg. 3-329C704) 

* F ig. 4-Relaymg on ro 

I . L . 4 1 -941 . 1  E 
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TYPE KR CAR RIE R SET __________________________ 1_. L_. _4_1 -9_4_1 ·_1 E 

A L A RM 
C U TOFF' 

Cl T�f 
CARR!£.!!.. 

R C V I<.  RELI\"Y C O I L  

O U T  

�-�t-· �+ c kR I<� I<R. �: T �� I CO M M  
CA RitiEIZ. STA it T 

!§ _ _  dJ� - - I!_ _ _  - �- �Jri� - :  � F  G RO U ND fZ 3 TitA N S  S TOR. I S IN I TC H  

� � �:Pus_:[_To TA�K �� 1 1 ,J_ j � " 4";.:-....__,--1-L(���-�-CA ..... ·, ��1;i�f-' , ,, Jr I�} ;;�;:" sc. 

F/ 

Q IS I 
I 

Kl( CA Rl.'IE!e A � S Y  I 
KR REF OW6 5 40 V 7 80 I 1 

B

_-_ ___... ___________ __. IJ _ _ _ _ _ _ � ---=-=-=--=- -_-' _ _rt 
I(E Q U IREMENTS FOR. G C 'i  /G C Y  �E L A  YIN<; 

S UPPL Y V()L7tA.&E CA RR/Elf! S TA if T  CA ir�IEI( SiOf' 
51 voc + 3 7 V ,  7MA D 'IOLTS 

129 VDC + /OO V, 8 MA CJ Vt>LT5 

2 58 VDC. -t / OOV, 8MA. 0 VOLTS 

K. R  R EL A YIN G TRA IJ5 /tf11 T TE/'f! I 
.RECV. EXTERNA L  CONNECTIO� S 

TERM/MAL- COI..INIEC TIOIJ 

I I .  G�OUJJO 

IZ . COA '1</AL CABL E 
1 8 .  SUPERVI SOR.Y �EFE�M:I!. COf.ITAGT 1 4--. CAI!!Ii!l£/i! ST� P 8- R�TI.J/taAJ 

I !S .  CA RRIE"� 5iAR T (PdStT!Ve) 
1 6 .  A L A. �/olf CllrDF!= FD/1?. COMMUAIICATIOAIS 

1 7 . B MIAJUS 
18 . CA RRIER STOP (Hl/IIZM) 
/ 9. S P L US 
2 0 R£L A  '(' COIL 

� 
2 K 

.3 .  75K 
I r;. K. 

NO res 
� �OR 'It '' USE OIIMIT£ VITI('£DlJS EI./4/VTELED 

0/VID()HM ADo.IUS TA !J L t:.  4K 01(' 2(}1( ZS W 
RES IS7tJR., COJ.I/o.I£Gi ( ADJUST FOR. VAL UES 
SIIO WIJ 

� T 'I' Pc il-./ 3 0 5 1 

't FO!e 51 <; 1 2 9  V DC S U PPLY 

t r  f:DR. ese v o c  SUPPt.. Y' use-

33 o C t 9 t H o t  RESI$TOR.. UIJI T 

R. !! !=  D W<S 2 2 3 8 4 9 7  

0 F0 /1?.. SUPERVISO�Y' CONTROL 
PREFE R ENCE CO N TA C TS 

Fig. 5. Relaying Contro l  Circuits -GCX!GCY (Dwg. 2-329(704) 
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TYPE K R CAR RI ER SET ----------------------------'-· L_. _4 1_- 9_4_1 ._1 E 

� I f• 

ADJUST FOR 
9 M A  AT J l  

Kl 

NOTES : 

II 

!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT R ELAYI N G .  

2.  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 8 6 .  

5 W I D E  x 2 oEEP-TWO S LO TS ,..- 16 8 

J 

J 2  

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 
- 1 -1 

v 

J 
J.- 2 2.�1 4 

i<ll� 
t 

629A552 

LOIN - r<)  
r<) u _j 

��-�L ___________________________ ' e ,it_M_T_G_. c_E_N_TERS 
____________________ ::J 292B991 

Fig. 7. Supervisory Control A uxiliary Relay Connections (Dwg. 629A552) ancl Outline (Dwg. 2928 991). 
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TYP E K R  CAR RI ER SE T ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE  AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C , F I G .2 ) 

250-VOLT OPERAl i ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS  SHOWI ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZN OPERAT I ON , THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7.  ( NOT REMOVED FOR K·DAR REtAYI IG) . 

RES I STOR UN I T  SCHEMAT I C :  

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

OUT 

I N  t I .  I A M P. 

COM . 2. 5  

R 8  R 7  R G  

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY 1 �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/HZM OPERAT I ON 
JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8 VOLT O PERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I CNAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN  TP8 AND TP9 
BETWEEN  TP5 AND J 12  
BETWEEN TPl  AND TP2 
BETWEEN TP3 A ND T� 

I N  THE FT CASE,  JUMPERS 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 SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE  C I RC U I T .  

Fig. B. Connections, 48-250 Volts and Supervisory Control  (Dwg. 40 7C97 1) 
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TYPE K R CAR RI E R SET ___________________________________________________ r_. L_. _4_1 -9_4_1 ._1 E 

TRANSMITTER OUTPUT F ILTER FL-3 CONNECTIONS 

L I N E  FREQUENCY RANGE 

I - 27 . 7  KC-30 . 0  KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 31 . 8  KC-36 . 0  KC 
4 - 35 . 4  KC-39 . 0  K C  
5 - 38. 0  KC-41 . 0  KC 
� -- 40 . 3  KC-45 . 0  KC 
7 - 43 . 0  KC-4 9 . 0  KC 
B - 47 . 7  KC-56 . 0  KC 
9 -- 49 . 5  KC-58 . 5  KC 
10 - 57 . 0  KC-7 2 . 3  KC 

I I  - 67 . 0  KC-76 . 0  KC 
1 2. - 7 5 . 0  KC-88 . 0  KC 
13 -- 77 . 5  KC-93 . 0 KC 
14 - 89 . 3  KC-ll4. 5KC 
1 5 - 102. 7KC-147 . 0KC 
IG - 1 3 6 . 6KC- 210 . 0KC 

COIL 

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

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

COIL 
CONNECTIONS 

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

l-4 
1-4 
1-4 
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- 1 0- 1 1  
6-8-10- 1 1  
6-8-9- 1 1  
6-8- 1 1  
6-8-9-10-11 
6-8- 1 0- 1 1  
6-8-9-1 1  
6-8- 1 1  
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 IS MADE BENEATH TERM I NAL PLATE OM ALL SETS AT THE FACTORY .  

Fig. 9. Connection s - Output Filter (Dwg. 149A420) 
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TYPE K R  CAR R I E R  SET ____________________ _ 

10 

9 

8 

7 

! 6 
.... 
c � 5 
.., 
... 
... -� 

! 
3 

2 

1 

0 

34 

' \ I v � I 
\ \ I I 

' ' ' I 
� I 
\� � 'S  I I � 

� . v ; 

� I 
\ I 
\ l 

' , 

\ J � l v 
-25 -20 -15 -10 -s F 5 c 10 15 20 ZS' 

Fig. 10. Transmitter Outp ut Filter Selectivity (Dwg. 377996) 
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TYPE K R  CARR IE R S ET __________________________ 
I
_.

L
:_. _4 1_-9_4_1 .__::_1 E 

0 5 0 

�ll� @ 0����� 
�o ________________ o� 
�---- 4- L  -------• t? 

MA�. C C W ?O�ITION 
li:J.Ifl�'.f•r)Rl  PE�MIS�l!ILE CONTI'tOL VARlATION t 

0 db( I WATT • CDO OlotMS) � _..,,.,. , """""" Sl p r - me. � 

SCHEMATI C 

t-
' I 

Fi g. 1 1 . Reserve Si gnal Detector O utl i ne (D wg. 329 C703) 
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TYP E KR CAR RI E R S E T  __________________________________________________ __ 

3 6 

I- I 

08 0 

- I 

- 2 

- 3 

- 4  

- Jl 
INCI?E.ASING OU TPU T 

INCNEA .S ING S£NS I TII/I T Y  

-

/ 

/ 
If' 

o1' � it-� 
t-ftf{ 

ft�'tl� �J./ 1 �\ 
�\ \ � e}/ 

v4-,� 
"(, 

q.� 

/ 

// / 

/ 
v 

v 

REC£/VEF<: SENSITI VITY == 4 0  M V  A T  12 9 VOC 

TRANSMIT TER OUTPUT - /. 0  W A T  /2 9 VDC 

- ( 1.0 W a  8 . 0  VOLT.S AT wO OHMS ) 
FREQUENC Y ::a /2 0 KC 
TEMPERA TURE • 2 5°C 

I I I I I 

I 
<./ 7 

/00 1/0 120 140 140 

:!J UPPL Y VOL TAG£ 
Fig. 1 2. Transmitter O utput and Re ceiver Sensitivity Variations with Voltage (Dwg. 377999) 
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TRANSMITTER OUTPUT ¢ RECEIVER SENSITIVITY 
VARIA TIONS WITH FR£QU£NCY 

INCREASING SENSITIVITY 

INcREASING OUTPUT I � 
TP.AN51..-1/TT£R � 

I 
. I ' ! 

I I 

40 (;,0 

·� I l l  L .  �J , 

R£C£/V£R S£N.S /7!VITY = 40 M V  A T  120 KC 

TRANSMITTER OUTPUT = l O W A T  / 2 0 KC (!.O W =  8. 0 VOLTS A T  fiJ O  OHM.S. 

Sl/PPL Y VOLTA GE - 12 9  VOC 
TEMPERA TURE = 2S ° C  

ao /00 /20" 

FREQU£NCY' (Kc) 

140 

N--l 

/fiiO 

1-t-. 
180 200 

.-.4 
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TY P E K R CARRI ER SET ______________________________________________________ _ 

· -

50 

46 

4.0 

35 

� � �0 

� � 25 � 
� 
� ·  � 
V) 
).. 20 
� � 
� 15 

10 

6 

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

FREQUENCY (Kc) 

Fig.· 74. Receiver Sel ectivity (Dwg. 377993) 
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T Y P E K R CARRI E R SET 
___________________________________________________ ___ I ._L_. 4_1_-9_4_1 ._1 E_ 

I F  FJLTE� TE:)T CIRCUIT 
• 5EC . I 

RF FILTER TE5T CII2CUIT 

-6 

20 

1 5  

co 
0 1 0  

5 

0 1 9  20 2 1  
F ( KC )  

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

DB 

rT"''T'T"'......-�---r--- y ---r----.-,..........,.....,.� 
F-7''7"'1--�t----+--- ll O --+---+--+---il'?"-,.1 I 
j,L.,L.-1--+----\--+--- 30 ---+-+--�f----+:......,.'-i 

-4 

I 

-2 +Z 

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

Fig. 15. Receiver Filter L imits (Dwg. 377995) 
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T Y P E K R CA R RI E R SET ______________________________________________________ ___ 
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Main Harness . . .  7 56D346 G04 

Fig. 1 7. Test Har nes s  - (Complete Set) 
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Westinghouse I . L .  4 1 -941 . 1 D  

I N ST A L L A TI O N  • OPE R A T I O N  • M A I N TEN A N C E 

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

TRANSMITTER-RECEIVER 

Fl exite st Case Mounted -with provision for rear-mounter Voice Adapter 

Accessories.  

KR Reserve Signal Detector . . . . . . . . . . . . . . . . .  . 

Styl e  

4 70Dl67  G02 

250 Vol t  Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  3 3 0C 19 1  H 0 1  

Test Harness (Compl ete Set) . . . . . . . . . . . . . . . . . . .  756D346 G O l  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 346 G03 
Main Harness . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 56D 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 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Speci f i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
2 5G-Volt Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . .  Page 8 

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

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List. .  . . . . . . . . . . . . . . . . . . . . . . . . .  Page 14 
Electrical . . . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 L I S T O F  T A B L E S  
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 

Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Rel aying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 1 0  
2 Transistor DC Measurements with 

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

Instal lation 
3 D-C Bl eed er Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 

Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
E xternal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

*SU P E R S E D E S  I . L . 41 -941 . 1 C  E F F ECTI V E  M ARCH 1 967 
Denotes cha n ge from superseded i ssue .  www . 
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TYP E KR CAR RI E R SET __________________ �----------------------------------

L I S T O F  I L L U S T R A T I O N S  15 Receiver Filter Limits . . . . . . . . . . . . . . . . . . .  C 3779 9 5  

Figure References 
540D753 
540D780 

16 Minimum, Channel Spacing . . . . . . . . . . . . .  . 

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

C 3 77998 
756D346 

2 

1 Outline - Fl exitest Case . . . . . . . . . . . . . .  . 
2 Internal Schematic . . . . . . . . . . . . . . . . . . . . . . .  . 
3 Relaying Control Circuits 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Lo cation. . . . . . . . . . . . . . . . . . . . . . .  540D 7 8 1  
7 Supervi sory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . . 407C 9 7 1  
9 Transmitter Output Filter 

Connections . . . . . . . . . .  . . . . . . . . . .  . . . . . .  149A420 
10 Transmitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

Schemati c . . .  . . . . .  .. .. . . . . .  . . . . . . .  . . . . .  329C 703 
12 Transmitter Output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 3 77999 

1 3  Transmitter Output and Receiver 
Sensitivity Variations with Frequency. C 378000 

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

CAUTION The voltages encountered in this equip­
m ent ar e dangerous to life . To be safe, disconnect 
the power source and clos e th e grounding switch 
when servicing th e equioment. 

I N T R O D U CT I O N  

The Type KR Relaying Transmitter-Receiver i s  
designed for Distance Rel aying, Tel emetering, 
Supervisory Cont rol and Sl eet Detection. Facilities 
are provided for a plug-in t ype voice adapter. The 
basic design is for operation from 125-volt station 
batteries. However, the apparatus may al so be oper ­
ated from 48-volt o r  2 5D-vol t station batteries by 
means of var ious internal connections. Th ese various 
connections as wel l as most of the adjustments are 
made at the factory, al though 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 mo st other contact keyed 
devic es . 

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

Frequency Ran ge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  3Q-kc to 2 0Q-kc 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . .  · . . .  · · · · · · · · ·  · ·  · · ·  · ·  · ·  · ·  · ·  · · ·  · · · ·  · ·· · · ·  4D-db 

1 0 w att at standar d condi-Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ti
�

n s  ( s ee Figs. 12 and 13 ). 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . 5  watt with a 4 8-volt d-e 
supply . 

At l east 4 6-db below funda-
mental . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · · · · · · · · · · · · · · · · ·  Matches one 6 D-ohm coax. 
cabl e.  (Suitable for 5 D- 70 ohm 
cable . )  

Transmitter Output Filter Sel ectivity • . . . . . . . . . . . . . . . . . . • . • . • . . . . .  · · • · ·  · · · · · • · · • · · ·  · · · · · · · · See Fig. 10  

b" l " t  From 20  o C to + 50 o C with si-Transmitter and Receiver Oscillator and Frequency Sta 1 1 Y . . . . . . . . . . . .  , . . . . . . . . .  -
. . 

multaneous voltage vanatwns 
from 1 00 to 1 40 VDC, the fre­
quency remains with 0 . 0 1o/c. 
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TYP E KR CAR R I E R  SET ___________________________ 
I_. L_. _4_1 -_94_1_. 1_D 

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

Ambient Temperature Range . .  . .  . . .  . .  . .  . .  . . .  . .  . .  . .  . .  . . . . .  . .  . .  . .  . .  . . .  . .  . .  . .  . . .  . . . . .  . .  . .  . . .  . . .  . .  -20°C to +50°C. 

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

Receiver Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 .04  volts at standard 
conditions ( see Figs. 10 and 
1 8 ) .  

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

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

Minimum Channel Spacing . . .. . . .  . . .  . .. . . .  . .  . .. .. . .  . .. . .  . .  . .  . .  .. . .. .. . . .  . . .. . .  . .. . . . .  . . . .  . . .. . .  See Fig. 1 6  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 15-ma at 48 VDC, 20Q-ma 
at 125 VDC, 1 . 28  amperes 
at 250 VDC. 

Carrier On-Off Keying .. . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . .  . . . . .  . .  Requires one p air o f  con­

tacts capable of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

Weight ( With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr o ximately 16-lbs .  

C AU T I O 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. 

NOTE Standard conditions are taken as 1 29-volts , 
1 2Q-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 transi storize d carri er-apparatus 
is a result of extensive fi eld 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 the low power requirements will produce impor­
tant savings in battery and charger requirements. 

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

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

The transistors in this equipment are of the 
junction type ,  and both NPN and PNP configurations 
are u s e d. In the NPN transistor, the majority of the 
current is carried by electrons. In the PNP transistor 
there is a deficiency of electrons. These deficien­
cies are known as "holes" . For practical purposes 
holes may be considered as positively charged 
"electrons" ,  and these p rovide most of the current 
flow in PNP units. In order to obtain m aximum 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 an i c al 

Thi s apparatus is supplied in a Flexitest case 
and m ay be either flush or proj ection mounted in 
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TYPE K R CARRI E R S ET ____________________________________________________ __ 

order to match other s witchboar d  equipment. The out­
l ine 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 screws 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 l i ft out. 

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

Fig. 6 .  shows the l ocation of m ajor components 
such as potentiom eters , 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 ovisions ar& made for plugging the Voice 
Adapter Unit in the r ear of the relaying equipment. 
Octal socket mark 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 i t  has been plugged in.  The normal projection 
for a rear mounted Voi ce Adapter is 3-inches  be­
yond that o f  the relaying equipment. When the KR 
Relaying Unit is supplied with the adapter, a patch 
cord is avail able on separ ate order. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout info rmation necessar y  for mount­

ing the Sl eet Detector is shown by Fi g. 1 1. This 
unit consists of a potentiometer and pushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation,  separate auxil iar y resis­
tors are required, as shown in Fig. 8 .  

E l ectrical 

Transmitter 

The transmitter is made of four main stage s in -

4 

eluding an oscil l ator, driver, power amplifier, and an. 
output filter. In th e oscillator, the crystal is op erated 
as a resonant circuit between the col lector of one 
transistor and the base of the other. The feedback is 
supplied through a capacitor from the col l ector of the 
second tran sistor to the bas e of the first transi stor. 
The frequency is independent of voltage or tempera­
ture changes of the transi stors. Thus the frequency 
stabil ity is the stabil ity 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
pl ied to Q- 10 through T- 6. Diode CR- 5 prevents dam­
age to the transistor when this positive voltage is ap­
plied to the coll ector. For CARRIER START (when 
in the blocked position) a smal l  positive voltage is 
applied to the col lector of Q- 10 by means of bleeder 
resistors R-67 and R-68.  

The power ampl ifier consists of two transistors 
Q- 12 and Q- 15,  which are operated as class B ampli­
fiers in push-pul l .  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 h armonics 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 l ine" resonances. 

Receiver 

The receiver is a superheterodyne in order to 
obtain constant selectivity regar dless of  the channel 
frequency. (See Fig. 14 . )  The major stages incl ude 
an input fil ter, at tenuator, oscil lator, mixer, IF 
filters, IF amplifiers, detector and a D-C power out­
put stage, 

The input filter prevents undesired signals from 

producing the IF frequency. 

The receiver s ensitivity is adjust ed by m eans of 

the continuously variable input control R- 1 and by 
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TY P E K R CAR RI ER SET _____________________________________________________ I_. L_._4_1 -_94_1 
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connecting or disconnecting resistors R-7 3  and R-74 
in the IF stages. 

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

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

Mixing is accomplished by feeding the incoming 
signal to the emitter and the receiver oscillator signal 
to the b ase of the mixer Q- 1 .  Mixer o scillator re­
quirements are m et through adjustment of potentio­
meter R-4 .  Inj ection into two separate element s, 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 us es an IF frequency of 2Q-kc. The 

overall selectivity is determined primarily by the I F  
filter FL- 2 .  Typi cal characteristics of  thi s  fi lter are 

shown i n  Fig. 15.  

The IF amplifier consists of transi stors Q- 4, Q- 5 

and Q- 6.  

The detector is a full w ave bridge rectifier. This 
rectifier in conjunction with the IF amplifier Q-6 ,  
provides the  nece ssary power to  drive the  D-C power 
output stage Q-7. 

The final output stage Q- 7  wil l supply approxi­
mately 1 8  mill iamperes to a standard 1700 ohm dis­
tance relay RRH coil and its associated 500 ohm 
alarm coil .  It may also b e  used to drive  other r el ay 
coil s such as is shown by Fi g.  7, Supervi sory Con­

trol Conn ections.  

Transmitter Control Circuits 

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

Po sitive 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, Tel emet ering, etc. ) and is 

discussed in the Adjustments section. 

Output may be stopped ·in several ways, The 
method used with K-DAR relays i s  to remove the 
positive voltage applied to terminal 15. In the case 
of di stance relaying with Westinghou se 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 . 

Reserve Signal Detector 

The Reserve Signal D etector is sho wn by Fig. 1 1 .  

Effectivel y R- 1 i s  a remote transmitter output contro l .  

This control i s  obtained through varying the driver 

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

db range of transmitter output. The detector i s  

switched into service  by & 1 .  B y  adjusting R · 1  for a 

given receiver relay current at the far end of the 

channel, a rel ative measure of the c hannel 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 i s  

used. Relaying t akes preference, and full output i s  
obtained since full voltage is supplied to terminal 15 .  

Rel aying Control Circuits 

Figs. 3, 4 and 5 show simpl ifi ed diagrams of the 
relaying control circuits. 

1 .  K-DAR and GCY Rel aying (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 
trans mi 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'Ved from the 
remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start o peration occurs, the CARRIER 
START contact opens applying a positive vol tage 
(see Figs. 4 and 5 )  to t erminal 15 of the c arrier set. 
This puts a potential on the driver stage in the 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 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 c arrier 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 b eing turned 
on by secondary functions such as sleet detection 
and communication, should these functions be in use 
at the same time. 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 c arrier 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 driv er stage in the transmitter 
and also applies proper bias for the power amplifier .  

When a carrier stop operation occurs, the CAR­
RIER STOP contact opens . This applies a positive 
voltage (see Fig. 3) to terminal 18 which blocks th e 
driver stage and the power amplifier stage 

6 

It is possible under certain conditions that the 
signals from two transmitters, attempting to bfock a 
third receiver, would b e  of such amplitude, phase and 
frequency as to c ause the RRH coil current to 
"pulsate".  It would then be possible to h ave 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 cent er frequency, One of the other 
transmitters would be 100 cycles above, the other 
100 cycles b elow this center frequency. 

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

General  

Upon receipt of a unit , whether shipped separately 
or in an assembly, an imm ediate insp ection should be 
made. carefully check for damage or shortages. 

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

Flexitest Case Mounting . . . . . . . . . . . . . .  Fig. 1 

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

C o n n e c t i on s 

External 

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

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 
1 3  and 19 . . . . . . .  Supervisory Preference 

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

carrier start contacts 
16 . . . . . . . . . . . . . .  Battery po sitive for alarm 

cutoff ( used with com­
munication) 

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

C A U T I O 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 damaged. A 
dummy load should be connected to the transmitter 
output if the coax is disconnected and the transmitter 
is to be energized. 

Wh en tuning line coupling equipment, short the 
coaxial cab! e to ground before changing taps on the 
Line Tuner or matching transformer. 

OPERATION 

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

1 2 5-Volt  K-D AR and GCY Rel aying 

1 25-Volt HZM Relaying, Tel emetering, 

and Supervisory 

25Q-Volt K-DAR and GCY Relaying 

25Q-Volt HZM Relaying, Telemetering, 

and Sup ervisory 

Various combinations o f  the inductors and ca­
pacitors of the transmitter output filter are required 
depending on t he channel frequency. These are tab­

ulated in Fig. 9 .  

Ad j u s tm e n t s  

This appar atus i s  general ly tuned t o  and tested 
at the specified channel frequency before shipment. 
Final adjustments must be made in the fiel d and are 

descri bed in the foll o wi ng p ar agraphs. Fig. 6 shows 

the l ocations  of t he various  control s .  

Tran smitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50 , 60, or 70 ohm non-inductive resistor dep ending 

on the char acteristic impedan c e  of the cable used. 

2. Fig. 9 shows typical output fil ter connections 
for var ious frequency range s. In some cases i t  may 
be necessar y to use either a high er or lower range to 
tune the filter to r esonance.  

3. Insert fuses F- 1 and F- 2 to appl y  power to 

the apparatus. 

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

Internal 

Necessary 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-47 and R-48 

R-45, R-47 and R-41:! 

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- 1 9  for a maximum voltmeter reading. 

7. Whil e  increasing R- 4 2, tune the output filter 

for m aximum output until the output across the re­
sistor is  appro ximately 8 volts.  (See Figs. 12 and 

1 3. )  (Appro ximately _ 5 . 5-volts  when operatin g  from 
5 1-volt station bat tery . )  

8.  Open t h e  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 additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-7 4 ,  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 resi stor R-7 3 ,  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 ap proximately 25 millivolts. 

a. Sensitivity Adj ustment for Noise 

If th e maximum on- frequency noi se l evel is known 
or can b e  measured, the receiver can be adjusted for 
this 1 evel . Disconnect the coaxial cabl e and connect 
a 6 �ohm non-inductive resi stor and a VTVM acro s s  
termin al s  1 1  and 12.  Energize th e transmitter and 
output control R-42 for the same output as the max­
imum noise.  Then adj ust the receiver input control 
R- 1 to o btain 1-ma output current. If it is impos sibl e 
to obtain 1-ma output current with control R- 1 in the 
maximum clock wi se position , then clip out resi stor 
R- 74, which is connected to the base of Q- 4. If the 
gain is stil l insuffici ent , clip out resi stor R- 7 3, 
which is connected to the bas e of Q-5 .  Aft er com­
pl eting th e adjustment of R- 1 ,  restore the tran smitter 
to ful l output. 

b. Sensitivity Adjustment for Remote Si gnal 

When the maximum o n-frequency noise is un ­
k no wn and cannot be conveni ently measured, th e re­

ceiver may be adj usted for the remote si gnal . First 
determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxial cab! e and connect a 6�ohm 
non-inductive resi stor and a VTVM across terminals 
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
Thi s  compen sates for average vari ations such as 
channel and voltage vari ations. For exampl e, if  the 
channel attenuation is 5-db, add thi s to the 15-db 
makin g a total of 2�db. Taking this from 8 volts 
output of the transmitter ,  the receiver should th en 
be set for a sensiti vity of 0 . 8  vol ts. To do this ,  afr 
just th e transmitter output control R- 42 for 0 . 8  vol ts 
and then adjust the r ecei ver input control so as to 
obtain 1 �ma output current. If it i s  impossibl e to ob­
tain 1 �ma output cur ren t with control R- 1 in the 
maximulll clockwi se position,  clip out resi stor R- 74 , 
which is connected to th e base of Q-4. If the gain 
is still  insuf ficient, clip out r esi stor R- 73,  which i s  
connected t o  t he base o f  Q- 5. After compl eting th e 

8 

adjustm ent of R- 1 ,  restore the transmitter to ful l 
output. 

It must be kept in mind that the two p receding 
adjustment p rocedures 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 
adj ustment is made per  part a. , the noi se 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 du e to sleet or line switching, 
which would n ecessitate increasing the sensitivity of 
the receiver. 

Reserve Sign al Detector 

Due to different typ es of op eration 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 adj usting the knob so as to obtain 10 
milliamperes relay current at a remote receiver, any 
increase or decrease in l ine attenuation may be noted 
as the difference between the original setting, and 
the setting required to obtain the given 10 milli­
amperes. 

25� Vol t Resi stor Unit 

With the appar atus energi zed , adj ust R-4 in the 
250-vo lt  resistor unit so as to obtain 1 25-volts at 
terminal s 17 (B-) and 19 (B+) on th e rel aying set. 

Frequ ency Change 

If the frequency i s  changed in the fi el d, it  i s  
n eces sar y t o  change the input filter FL- 1  to the de­
sired channel frequency. This fil ter is of the pl ug­
in type and may be r emo ved by unsnapping the clam p  
and pul ling the f il ter out. The transmitter oscil l ator 
crystal Y- 2 must be changed to the desired channel 
frequency. The receiver oscil l ator crystal Y- 1 must 
be changed to the desired channel frequency plus 20 
k c .  Fi gure 9 shows the connection s for the trans­
mitter output fi lter. It i s  n ecessary to un sol d er the 
existing connections and m ake the n e w  connections 
per th e chart. After compl eting t he p receding, the 
tuning procedure as described under Adjustments for 
transmitter and receiver shoul d then b e  fol l owed. 

Note also that capacitors C 2  and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively , may have t o  b e  changed. For fre-
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quencies below 1 10 kc ,  these C!lpacitors are 270 
m mf. each. For frequencies of 1 10 k c  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 m ay c ause 
p ermanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values sh ould be recorded after adjust­
ment in order to e stablish reference value s which will 
be useful when checking the apparatus. The readings 
will remain fairly constant over an indefinite p eriod 
unless a failure occurs. However, if trans istors are 
changed,  there may be cons iderable  difference in 
thes e  readings without the overall  performanc e being 
affected. 

Typical voltage and current values are given as 
follows. Voltages should be measured 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 measurem ents with reference 
to B-, 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- 1 5  
and J- 16  located near the output filter. Loosen the 
two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower end of the board 
and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug . 

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

7. Removal of the Output Filter 

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

8.  Receiver Filters 

Fig. 15  shows typical recei ver selectivity cur ves 
both RF and IF. If the filters ar e che ck ed in a test 
setuo, it is necessar y to use an accurate si gnal gen­
erator or preferably a E?i gnal 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 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 Rang e: 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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TA B L E  1 

D-C P IN  JACK MEASU R EMENTS WITH R E F E R ENCE TO B-

--

CON D I T ION A CONDI T ION B CON DI T ION C 
T x- B iocked t t  T x- B iocked Tx-Unbl ock ed 

Descr ip t i on Jack Rx-No S i gnal  Rx-With S i gnal Rx-No S i gnal  

129 VDC 5 1 VDC 1 29 VDC 5 1  VDC 129 VDC 5 1  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 Bt 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 Bas e J-9 69 v o v  78 v 2. 3 v 66 v 0. 3 v 

DC Q-7 Emi t J- 10 70 v 1 .0  v 78 v 1 . 4  v 66 v 1 . 0  v 

DC Tx Osc I J- 1 1  7 v 7 V  7 v 7 V  7 V  7 V  

Bt I J- 1 2  1 29 v 5 1  v 1 29 v 5 1  v 1 29 v 5 1  v 
I 

DC Q- 10 Base J- 1 3  18 v 18 v 

DC Q- 10 Emit J- 1 4  18 v 18 v 

RF' rna out J- 1 5  1 3 0  rna 1 30 rn a  

D C  rn a  RRH 
and * 

AL ARM 18 rn a  1 8  rn a  

t t  T x  = transmitter, R x  = receiver 
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TAB L E  2 

TYPICAL T RANSI STO R DC M EASU R EMENTS WITH R E F E R ENCE TO 8-

Con d i t ion  A Condit ion B Cond it ion C 
Tx- B i ocked T x-B iocked T x-Unblocked 

Rx-No Si gnal  Rx-With S i gna l  Rx-No Si gnal 
Tran s i stor (Vo l t s) (Vo l ts) (Vol ts) 

Et Bt ct Et Bt Ct Et Bt Ct 

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

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

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

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

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

Q-6 
1 29 VDC 1 10 1 10 1 29 1 15 1 14 1 29 
5 1  VDC 3 2  3 2  5 1  32  32  5 1  

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

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

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

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

Q- lOtt 18 18 0 . 4 

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

Q- 15tt  0 . 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 
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TABL E 3 

D-C BL E EDER MEASU REM EN TS WI TH R E F E R ENCE TO B-

1 29 VDC 5 1  VDC 

Measurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2  (J-8) l lOV l lOV l lOV 3 2V 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 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-Unblocked, 
Rx-No Signal. 

TABL E 4 
TYPICAL R F  SI GNAL MEASU REMENTS FOR R EC EIVER 

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

25 MV 80 MV 250 MV 
Check Po int Sen s i t iv i ty Sen s i ti vity Sen s i t iv i ty 

(Vo l ts) (Vo l ts) (Vo l ts) 

With Recei ver Cry sta l 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 to  Gnd. 0 .07 0 .07  0 .07 
T3- 1 to Gnd. 0 .07  0 .07  0 .07  
Q4-C to  Gnd. 0 .07 0 .07 0 .07 

Wi th Recei ver Cry stal In  

Q4-C to Gnd. 0 . 5  0 . 5  0. 25 
J6 to Gnd. 0 . 1 5  0. 1 0.08 
Q5-C to Gnd. 7 .0  1 .7  0 .8  
Q6-B to  Gnd. 2.0 0 . 5  0 . 4  
Q6-C t o  Gnd. 13.0 10. 0  8 . 0  
T4- 1 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 .75  0 .65  

1 2  

Ct 

3 2V 
l .OV 
0 

5 1V 
18V 
5 1V 
5 1V 

""'"'"' 
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TABL E S 

TYPICAL R F  SI GNAL MEASU R EMENTS FOR TRANSMI TTER 

CH ECK POINT 

TS- 1 to Gnd. 

TS-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 Sel ectivity ( Fig. 1 4 )  

This shows a typical curve of the 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 keying purposes can be determined for 
any carrier frequency between 3�kc and 20�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 the sensitivity set­
ting of the receiver are known. These c an be obtained 
from calculations or by measurements. 

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

VOLTS 

5 .5  

1 .0  

0 .085  

6 .0  

6 .0  

0. 8 

0 . 8  

38.0 

38.0 

9 . 8  

8 . 0  

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

4 .  Transmitter Output and Receiver Sensitivity 
Variat ions with Voltage (Fig. 1 2) 

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

The increase and decrease in receiver sensi­
tivity above or b elow 40 millivolts c an similarly be 
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TYP E K R CAR RI ER SET ____________________________________________________ __ 

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 1 200-ohm 
resistor R3 is  connected i n  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 re lay bias current is adjusted for 9 milli­

amperes as indicated . 

5. Tran smitter Output and Receiver Sen sitivity 
Variations with Frequency (Fig. 1 3) 

Th ese curves show th e var iation of transmitter 
output and r eceiver sensi ti vi ty with variation in 
frequency, at a sup pl y  vol tage of 1 29 VDC, and 
25 o C. They may be u sed in t h e  same manner as 
Fig. 1 2. 

The receiver RF filter and the I F  fil ter l imits 
are shown on Fi g. 1 5 .  Both filters are of th e plug­
in type and the test circuits wi th pin connections 
are shown at the top of each curve. The IF filt<-'r is 
divided into two separ ate sections. The sel ectivity 
shown is for each section, an d the pin connections 
for each section ar e al so shown in the test circuit 
sk etch. 

6.  Supervisory Control Connections ( Fig. 7)  

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

14  

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

CI RCU I T  
F UNCTI ON D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

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

tc-2 Rcvr. Osc. Feedback 140/ 270 11¢. ±20%, 500 VDC, 
Mica 

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

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

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

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

C-8 B- to GND 1 .0 11f, ± 1 0%, 1 000 VDC, 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  f.Lf, ±20%, 200 VDC, Paper 

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

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

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

tNote: 1 40 1111f for osc. freq. 1 10-kc and above. 
270 1111f for osc. freq. below 1 10-kc. 

MFR.  MANU FACT U R E R ' S 
CODE DES IGNAT ION 

1 3;30C567 H l l  

1 330C566 H43 
or 3 30C5 6 6  

H57 

1 3 30C569 H47 

1 330C567 H09 

1 14C9400 H 18 

1 14C9400 H 17 

1 3 30 C567 H02 

1 3 3 0C567 H05 
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TY P E  K R  CAR R I E R  SET ___________________________ I_.L_._4_1 -_94_l_. l_o 

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 PT ION MFR .  MANU F ACTU R E R' S  
SYMBOL CODE DESIGNAT ION 

CAPACITORS (Concluded) 

C- 18 P A  Bleeder 0 . 5  JLf, ± 20%, Paper 1 3 30C567 H06 

C- 19 Output Filter Tuning 500 JLJlf, Variable, Air 1 3 28C0 9 2  H0 1 

C-20 Output Filter 390 JLJlf, ±5%, 2500 VDC, Mica 1 3 30C56 1 H 15 

C-2 1  Output Filter 680 JLJlf, ±5%, 2500 VDC , Mica 1 3 30C56 1 H 2 1  

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

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

C- 25 Q-7 Emitter 12 tllfd , ± 20%, 200 VDC 1 187A 177 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General Purpose, IN6 3 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 B ase-Emitter *'fyp e IN4574 

CR-7 Voltage Regulator Type 1N768, 1 584C434 H0 2 

CR-8 Voltage Regulator Type 1N 1 369 1 584C434 H0 5 

CR-9 Q-7 Collector *Type IN3 8 1 1  1 *185A089H08 
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TYP E KR CAR RI E R SET ______________________________________________________ _ 

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

CI RCUI T 
FUNCT I ON DESC R I P T ION 

MFR.  MANU FACTU R E R ' S  
SYMBOL CODE DESI G NATI ON 

FUSE HOLDERS 

FH- 1  B- For Type 3AGC Fuses 1 584C 27 1  H0 2 
4, 

FH-2 B+ Same as FH-1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S�t330C69 1 H 1 2  

F-2 B+ Same as F- 1 

FILTERS 

* 
FL- 1 Rcvr. RF Bandpass 30 to 200 kc 

Freq. to be 1 
specified by 1 
customer 1 

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

CONNECTORS 

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

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

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

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

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

J-6 Q-5 Base Same as J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 
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TY P E  K R CAR R I E R  SET ___________________________ I_. L_. _41_-9_4_1 ._1 D 

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

CI RCU I T  
FUNCTION DESCRI P TION 

MFR.  MANU FACTU R ER'S  
SYMBOL CODE 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 HO 1 

J- 16 Output Filter GND Banana Tip Black 1 3 28C09 3 H02 

P- 1 Printed Circuit Printed Circuit Male 1 54-B-7 126 H0 3 
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 (Part 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 2N525 1 * 184A638H 1 3  

Q-2 Rcvr. Osc. Tyne 2N4 14 1 * 1 84A638H 1 4  
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TYP E K R CARRI E R SET ____________________________________________________ ___ 

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

CI RCU I T  
FUNCTION D ESC R I P T ION 

MFR .  MAN U F AC TU R E R ' S  
SYM BOL CODE D E SIGN ATION 

TRANSISTORS (Concluded) 

Q- 3 Rcvr . Osc .  Saml' 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 1 * 1 84A638H 1 5  

Q-7 Rcvr. Output * Type 2N698 1 * 7 6 2A585H02 

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 1 2  

Q- 1 5  Xmtr. PA Same as Q- 1 2  

RESISTORS 

R-1 Rec. Input 25 K ,  ± 20%, 1/4 W, Pot. 1 5 84C276 H 2 3  

R- 2 Filte r Matching 1 0 K , ± 10%, 1/2 w 1 3 30C59 5 H 37 

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. Voltag e 6 . 2  K ,  ± 5%, 1 W 1 330C666 H68 
Divider 

R-6 Q- 2 Collector 1 . 2  K,  ± 5%, 1 / 2  W 1 3 30C664 H 5 1  

R-8 Rcvr . Voltage 30 K ,  ± 5%, 2 W 1 3 30C668 H84 
Divider 

R-9 Rcv r.  Voltage Same as R-8 
Divider 
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TYP E K R  CAR RI ER SET I . L.  41 -94 1 . 1 0  

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

CI RCU IT 
FUNCTION DESC R I P TION 

M F R .  MANU FACTU R E R ' S  
SYM BOL CODE D ES IGN AT ION 

RESISTORS (Continued) 

R- 10 Q- 2 Base Sam e as R-2 

R- 1 1  Q-2 Base 100 K, ±5%, 1/ 2 W 1 330C665 H05 

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

R- 1 3  Q-3 Emitter 390 Ohms, ±5%, 1/2 W 1 3 30C664 H39 

R- 1 4  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 3 30C 595 H 4 1  

R- 17 Rcvr. Osc. Bleeder 18 K, ± 10%, 2 W 1 3 30C597 H40 

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

R- 19 Q-4 Bias 100 Ohm s,  ± 5%, 1/2  w 1 330C664 H 25 

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

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

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

R-23 Q-6 Bias 330 Ohms, ± 5%, 1 / 2  w 1 330C66 4 H37 

R-24 Q-6 Bias Sam e as R- 2 

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

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

R-27 Q-7 Bias 20 Ohms,  ±5%, 1/2 w 1 3 30C664 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 I S T  

C l  RCU I T  FUNCTION D E SC R I P T ION M F R .  MANU FACT U R E R ' S  l 
SYMBOL CODE D ES IGNAT ION 

RESISTORS (Continued) 

R- 3 1  Q-8 Base Sam e as R- 1 1  

R-3 2  Q-8 Bas e Sam e as R- 2 

R- 33 Q-8 Emitter Same as R- 1 3  

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

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

R-36 Q-9 Base Sam e as R- 2 

R-37 Q-9 Collector Sam e 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 B uffer Voltage Same as R-39 
Divider 

R-4 1 B uffer Voltage Same as R-2 
Divider 

R-4 2  Xmtr. Osc.  Output Sam e as R-4 

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

R-44 Q- 10 Bi as 33 K, ± 5%, 1 / 2  W 1 330C66 4 H85 

R-45 Buffer Voltage 15 K, ± 10%, 1 W 1 330C59 6 H39 
Divider 

R-47 Buffer Voltage 6 . 8  K, ± 5%, 1/ 2 W 1 330C66 4 H69 
Divider 

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

R-49 P A  Bias 27 K ,  ±5%, 2 W 1 3 30C668 H83 
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E L E C T R I C A L  P A R T S  L l  S T  

CIRCU IT  
FUNCTION D E SC R I P T ION 

MFR .  MANU FACTU R E R ' S  
SYMBOL COD E  D ES IGN AT ION 

RESISTORS (Concluded) 

R-50 Xmtr. PA Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohms,  ± 5%, 1/ 2 W 1 330C664 HO 1 

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

R-59 Xmtr. Ble eder 47 Ohm s, ± 10%, 1/ 2 w 1 330C59 5 H09 

R-60 Recvr . Bl eeder 1 K, ±5%, 25 W 1 584C4 1 6  H 5 7  

R-6 1  Recvr. Bl eeder 600 Ohm s, ± 5%, 25 W 1 584C4 16 H47 

R-6 2 Recvr. Bl eeder 350 Ohms, ±5%, 25 W 1 584C416 H 5 2  

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

R-6 6  T-7 Load 560 Ohm s, ± 5%,  2 W 1 3 30C668 H43 

R-67 Xmtr. Blocking 10 Ohms, ± 5%, 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 3 30C59 5 H 15 

R-7 2  Q-5 Emitter 68 Ohm s ,  ± 10%, 1/ 2 W 1 3 30C595 H 1 1  

R-73 Q-5 Base 180 Ohm s ,  ± 10%. 1 / 2  W 1 3 30C595 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 3 30C595 H 4 1  

R-76 Q-5 Collector Same as R-7 5  
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TYP E  K R  CAR R I E R  SET 

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

CI RCU I T  MFR.  MAN UFACT U R E R 'S 
SYMBOL F UNCTI ON DESC R I P TION CODE DES IGNATI ON 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K ;  1 Sn 1 9 6 27 9 8, L- 6 33005 
10K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 1 Sn 196 279 7,  L-63300 3 
400 ohms 

T-3 Rcvr. Mixer Impedanc e Ratio 25 K :  1 Sn1962697 ,  L- 59 2 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K: 1 Sn 1962693, L- 59 2 289 
500 ohm s 

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

T-6 Xmtr . Buffer Impedance Ratio 10 K :  1 S# 1962698, L-59 2 1 7 0  
4 0 0  ohms CT 

T-7 Xmtr . Output Impedance Ratio 1930:  1 S n 1 9 6 2694, L - 6 3300 0  
6 0  

TEST POINTS 

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

TP-2 R-8 Same as TP- 1 

TP-3 R- 17 Same as TP- 1  

TP-4 R- 1 8  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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T Y P E K R CARRI ER SET ______________________________________________________ I ._L ._4_1_-9_41_._1 D  

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 SCR I P T ION 

M F R .  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-4 Rear Mounted Same as X-1 
Voice Adaptor 

XY- 1 Rec. Y- 1 Crystal 1 584C606 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 

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

R- 1 Resistor, Level 100 K, 2 W ,  P ot.  1 5 1-D- 1 976 H 1 7  
Control (Si'/:1 475074) 

R- 2 Resi star, Limiting 2 000 ohms , 2" tube. 1 1 26 7296 

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

LIST OF M ANUFACTURERS 

1. Westinghouse Electric Corporation 

2. National Co. , Inc. , Malden, Mass. 
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* Fig. 3 - R elaying Control Circuits - HZIHZM (Dwg. 1-329C704) 
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K R  R EL A YI N G  TRA #SMJ T TE� I 
.RECV. EXTERNA L CO��t£CTIDJJ S 

TER MIAIAL- C"OU�EC TIOIJ 

I I ,  l!iROUIJO 

IZ . COA '1</A L CABL E 

1 8. .SUPERVI SOR.'(' �EFE�IJCI! CONTACT 

1 4--. CAR!i!I£A! 5Tt>P 8- RETU!aJ../ 
I !S .  CA R�IEA! STA�T (PdSJTIVe) 

I � .  A L A �M C'VTIJFI" FOil!!. COMMUI./ICATIOAIS 

1 7 . B MIAJUS 
18 . CA RRIER ST()P {Hx/NZM) 
; 9. S P L IJS 
2 0  REL A Y'  COIL 

� 
2 1(  

3 . 7SK 
/ 9. K. 

I� 
R. C V R  REL"'i C O I L  

tVO TES 
-1( FOR '�t_ • U.SE OWMtTE VIT�E'OLIS Eloi4MELED 

OJVIJJOHM AO.JUS TA /!J L C.  4K OR 20J( eS W 

RES ISitJR., CO/.,.OJEC.T ¢ ADJUST FOR VALUES 
SHo WN 

� T Y PE t!V .3 0 5 !  

"f FO il!!, 51 � 1 2 9  VDC S U PPLY 

t f' t:"OR Z5B V D C.  SUPPt.. Y'" U S� 
3 3 0  C I'Ji i-101 RESISTOI( UIJI T 

R. I! F  D WG 2 ?. 3 8 4 9 7  

0 FO A!_ S U P ER VISORY CONT�OL 
PREFER ENCE CON TA C TS 

Fig. 5. Relaying Control Circuits -GCX!GCY (Dwg. 2-329C704) 
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TYPE K R CARRI ER SET ______________________________________________________ 

,
_. L

_._
4
_

1 ·_
94_

l
_. l_o 

� I f• 

ADJUST FOR 
9 M A  AT J l  

NOTE S :  

II 

! .REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT R ELAYI N G .  

Z .  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 6 6 .  

,...... 5 W I D E x 2- DEEP-TWO S LO T S  16 8 

1-' 

J 2  

I 2 3 4 - - - -
5 6 7 8 
I I 1 .  I 

AS VIEWED FROM REAR OF PANEL 

� l 
1---- -j 

'¢" 

J 
j_ 2 2__jl 

4 -I� 

�� 
t 

629A552 

I()IC\1 - f(')  
f(') u _l �l4�L ___________________________ 

� e ,t_M_r_G_._cE_N_� _____________________ ·��� 292B99l 

Fig. 7. Supervisory Control A uxiliary Relay Connection s (Dwg. 629A552) ancl Outline (Dwg. 2928 991). 

3 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K R  CAR RI ER SET ______________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V ICE  AND 
SUPERVI SORY CONTROL APPL I CAT I ON 

( CHANGES FROM J UMPERS SHOWN OM I NTERNAL SCHEMAT I C ,  P I G .2 ) 

250-VOLT OPERAl i ON 

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

FOR HZ/HZN OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·DAR lEtAYI It) . 

RES I STOR UN I T  SCHEMAT I C :  

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

O UT 

I N  � I . I A M P. 

COM . 2. 5  

R 8  R 7  
POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  

390 WATTS AT 2 80  v .  

NOTE : KR SUPPLY VOLTAGE W i ll B E  A PPROX I MATE LY 1 �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

125-VOLT HZ/ HZM OPERAT I ON 

JUMPER T P-7 AND TP-8 I S  REMOVED . 

�8  VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS  ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TPB AND TP9 
BETWEEN TP5 AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 A ND T� 

I N  THE FT CASE�  JUMPERS ARE  CONNECTED ACROSS 
R60 AND R6�, A ND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CR8 I S  REMOVED. 

I N  ADD I T I ON ,  FOR �8-VOLT SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE C I RC U I T .  

Fig. 8. Connections, 48-250 Volts and Supervisory Control (Dwg. 40 7C97 1) 
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TYPE K R CAR RI E R SET ___________________________________________________ 
,
_.

L
_-�

41
_·9

�
4
�
1 .�

1 0  

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

L I N E  FREQUENCY R ANGE 

I - 27 . 7  KC-30 . 0  KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 3 1 . 8  KC-36 . 0  KC 
4 - 35 . 4  KC-39 . 0  K C  
5 - 38.0 KC-41 . 0  K C  
� -- 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 
10 - 57 . 0  KC-7 2 .  3 K C  

I I - 67 . 0  KC-76 . 0  KC 
1 2. - 75 . 0  KC-88 . 0  KC 
13 -- 77 . 5  KC-93 . 0 K C  
1 4 - 89 . 3  KC- l l 4 . 5KC 
15 - 102.  7KC-147 . OKC 
I� - 1 3 6 . 6KC- 210 . 0KC 

COIL 

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

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

COIL 
CONNECTIONS 

!t� j 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 

� §=� j p-6 

�=il 
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- 1 0-ll 
6-8- 10-ll 
6-8-9-ll 
6-8- 1 1  
6-8-9-10-ll 
6-8- 10-ll 
6-8- 9- l l  
6-8- l l  
6-8- 9-10 
6-8- 10 

6-8-9-ll 
6-8- l l  
6-8-9-10 
6-8- 10 
6-8-9 
6-8 

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

Fig. 9. Connection s ·  Output Filter (Dwg. 149A420) 
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TYPE K R  CAR R I E R  SET ____________________ _ 

10 

9 

8 

7 

! 6 
-� � s 
... 
... 
... ' � 

! 
3 

2 

1 

0 

34  

' \ I I i\ 1 
\ \ I I 

' ' I I 
� I 
\� � I I 0 

1l 

� � I 
\ I 
\ I 
\ I 

' , 
\ J 
\l v 

-25 -20 -15 -10 -s F 5 10 15 20 ZS' c 

Fig. 10. Transmitter Outp ut Filter Selectivity (Dwg. 377996) 
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CAR R I E R  S E T  TYPE K R  

@ 

- -n 

Fig, 1L 

DIA<ORAM WIRINCii 
PAN�\.. REA,_ VIEW OF 

329 C703) 0 t l ine  (Dwg . . nal Detector u Reserve S • g  

I . L . 41 -941 . 1 0 

SCHEMATI C 
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TYP E K R CAR RI ER S E T  __________________________________________________ __ 

36 

+ 2 

+ I 

OB 0 

- I 

- 2 

- 3  

- 4  

- �� 
INCii'E:.ASING OU TPU T 

INC I?£ A .S ING SENS I TIVI T Y  

f-

/ 

/ ., 

t)i � � ·{1't:-"'' ./ tt�'�'�� 
{� 1' �\ 

�\ \ � e}/ 
vq. 

(,� 
�(J � 

/ v/ 
v 

/ 

V" 
v 

RECEIVER SENSITI VITY = 4 0  M V  A T  12 9 VOC 

IRANSM/T TER OUTPUT - 1.0 W A T  /2 9 VDC 

- ( /.0 W a S . O  VOLT.S A T  CDO OHM.S ) 
FREQUE:NC Y ::a /2 0 KC 
TEMPERA TURE ... 2 5°C 

I I I I I 

I 
7/ 7 

/00 /10 120 I.!JO 140 

SUPPL Y VOLTAGE 
Fig. 1 2. Transmitter Output and Receiver Sensitivity Variations with Voltage (Dwg. 377999) 
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VARIA TIONS WITH FR£QU£NCY 

r--...... 

'�� �ii v-�� 
I .s�-1!. . �/)'": /v/?--

INCREASING S.£N51TIVITY 
y 
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TYP E K R CARR I ER SET 
______________________________________________________ _ 

·-

50 

46 

.to 

35 

� J::l 50 � � 25 'It 
� � 
II) 
).. 20 
� � 
� IS 

/0 

6 

0 \ I) 
-2 - I  Fo .,. , 

FREQUENCY {Kc) 

Fig.· 14. Receiver Sel ectivity (Dwg. 377993) 
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TYP E  K R  CARRI E R  SET ____________________________ I ._L_. 4_1_-9_4 1_._1 0  

I F  FJLTE'l TE5T CIRCUIT 
#r SEC - I 

RF FILTER TE5T CIQCUIT 

20 

l S  

a) 
0 1 0  

5 

0 7 9  20 2 1  
F ( KC }  

Each sectio n FL- 2 requirement 
with typi cal sel ectivity curve 
Insertion lo ss 26 DB max . 
Including matching r esistor .  

DB 
r'"r"'T'T"".,--r-----r---- r ---r----r-'7"""11""7""� 

-6 

T 
r,.c..,.�-+----\--+--- 30 ---+-1----+--b-'� 

-4 

I 

-2 +2 

FREQUENCY ( KC) 
FL- 1 Requirem ent with typical selectivity 
curve at 1 20 KC. Insertion loss 18 DB 
max. Including mat ching r e sistor. 

Fig. 15. Receiver Filter L imits (Dwg. 377995) 
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TYP E K R CA R RI E R SET ______________________________________________________ ___ 

50 

(80 MV) 40 

� � 
).. .s o  
... 
� � 
' � - -� 20 - -

� :s 
� � .' 0 ('( 

(BY) 0 

+ 1 0 

40 

--

- -
- -- -

- - - -

ZERO 08 = c9 VOl T.S 

'vi/NIMUM CHANNEL SPACIN(;f 
FOR K£ Y£0 CARRIER IS PPS 

Fig. 1 6. Min imum Channel Spacing (Dwg. 377998) 

- - -
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TY P E  K R CAR R I E R  SET __________________________ I_. L_. _41
_-9_:4_

1 ._::1 D 

• 

�f----__.i �L_ ____ otJ 
1---------- 8 �"·__:T�---------< 

Coaxial L ead . . . 756D346 G0 2 

�"""��: 
1--------------- 8 ":..._· ------13-LA_C_K_/-----i• l 

K£1 
BLIICK 

Output Lead . . . 756D346 G03 

�----------------- 8 I"�T�·----------------� 

Main Harness . . .  756D346 G04 

Fig. 1 7. Test Har ness - (Compl ete Set) 
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Westinghouse I . L. 4 1 -9 4 1 . 1 0  

I N ST A L L A TI O N  • OPE R A TI O N  • M A I N T E N A N CE 

I N S T R U C T I O N S  
TYPE KR CARR IER RELAYING 

TRANSMITTER -RECEIVER 

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

KR Reserve Signal Detector 

Styl e 

470Dl67 G02 

250 Volt  Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H O l  

Test Harness (Compl ete Set) . . . . . . . . . . . . . . . . . . .  756D346 G O l  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G02  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 346 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 Reserve Signal Detector . . . . . . . . . . . . . .  Page 8 

Specifications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25Q-Volt Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . .  Page 8 

Description Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Page g 

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

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 
Electrical . . . . . . . . . . . . . . . . . . . . .  . 

Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 14  

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 
Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 

Rel aying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 10  
2 Transistor DC M easurements with 

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

Installation 3 D-C Bl eed er Measurements with 

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 
Connections 

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
4 Typical RF Signal Measurements 

for Rec ei ver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 �  
5 Typical R F  Signal Measurements 

for Transmitter . . . . . . . . . . . . . . . . . . . . . . . . Page 1 '  

*SU PERSEDES I . L .  4 1 -941 . 1 C 
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TYP E K R CARR I E R S E T  __________________ �----------------------------------

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 Schemati c . . . . . . . . . . . . . . . . . . . . . . . . 

3 Relaying Control Circuits 

References 
540D753 
540D780 

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

(K-Dar)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3- 329C704 
5 Relaying Control Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Location . . . . . . . . . . . . . . . . . . . . . . . 540D 78 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . . 407C 97 1  
9 Transmitter Output Filter 

Connections . . .  . . .  . . . .  .. . .  . .  .. . .  . . . .  . .  149A420 
10 Transmitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

Schematic . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  329C703 
12 Transmitter Output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 37 7999 

1 3  Transmitter Output and Receiver 
Sensitivity Variations with Frequency, C 378000 

14  Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . C377993 

15 Receiver Filter Limits . . . .  . . . . .  . .  . .  . . . .  . .  C 377995 
16  Minimum, Channel Spacing . . . . . . . . . . . . . .  C 3 77998 
17 Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756D346 

CAUTION The voltages encountered in this equip­
m ent ar e dangerous to l i fe.  To be safe, disconnect 
the power source and clos e th e  grounding switch 
when servicing the equioment. 

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

The Type KR Relaying Transmitter-Receiver i s  
designed for Distance Relaying, Telemetering, 
Supervisory Control and Sl eet Detection. Faciliti es 
are provided for a plug-in t ype voice adapter. The 
basic design is for operation from 1 25-volt station 
batteries. However, the apparatus may al so be oper ­
ated from 48-vol t  or 2 50-volt station batteries by 
means of var ious internal connections .  These various 
connections as wel l as most of  the adjustments are 
made at the factory, although they can be changed in 
the field. 

AI though designed primarily for operation with 
Westinghouse protective relays, this appar atus may 
also be coordinated with other types of directional­
distance relays and with mo st other contact keyed 
devices. 

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

Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . .  30-kc to 200-kc 

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

. 
1 . 0  w att at standar d condl-

Transmitter Power Output · · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . · ·  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . · · · ·  

tions (see Figs. 1 2  and 13) .  

Transmitter Harmonic Output · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 

0 . 5  w att with a 48-volt d-e 

supply.  

At least 46-db below funda-
mental . 

Matches one 60-ohm coax. 
Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

cabl e. (Suitable for 50-7 0  ohm 

cable. )  

1 t
. • t  . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 10  

Transmitter Output Filter Se ec lVl Y . . .  . . . .  . .  . . . . . . . . .  . . .  . . . . . .  • 

. • 
· · From- 20 ° C  to + 50 ° C  w1th Sl-. 0 ·11 tor and Frequency Stabil ity . . . .  · , .  . . . . . · . . . . . . . . . 

Transmitter and Receiver s cl a . . . 
multaneou s  voltage var iations 
from 1 00 to 140 VDC, the fre­

quency remains with O . O lo/c.  
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Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7-Yz% 

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

Non-Operating Temp erature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -40°C to +70°C 

Receiver Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 
conditions ( s ee Figs. 10 and 
1 8 ) .  

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S e e  Fig .  14 

Receiver Signal-to-Noise Ratio Requirement s . . . .  . . . .  . . . .  . . . .  . . . .  . . . .  . . . . . . . . . .  . . . .  . . . . .  1 2-db 

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

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

Carrier On-Off K eying . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  .. . .  . .  . .  . .  . .  . .  . .  . .  . . . .  . .  . .  . . . .  . .  . Requires one p air of con­

tacts cap abl e of k eyin g  8-ma 
DC at an open c ircuit vol tage 
of 125 VDC. 

Weig ht ( With Flexit est Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr oximately 16-l b s .  

C AU T I O 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. 

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

D E S C R I P T I O N  

Gen era I 

This completely transi storized carrier-apparatus 
is a result of extensive fi eld and laboratory t ests. 
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  transi stors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low power requirements will produce impor­
tant savings in b attery and charger requir ements. 

Transistors perform the same functions as vacuum 
tubes. However, tub es op erate by the flow of elec­
trons in a vacuum between el em ents, while transis­
tors depend upon the movem ent 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 j unction 
transistor consi sts of  a thin slice of germanium or 
silicon with three different regi ons produced by in­
troducing sp ecific amounts of impurities. A thin wire 
i s  connected to each region . One outer region is 
called the emitter, the other the coll ector,  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 typ e ,  and both NPN and PNP configurations 
are u sed. In the NPN transistor, the maj o rity 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 b e  considered as positively char ged 
"electrons" , and these p rovide most of the current 
flow in PNP units. In order to obtain maximum effi­
ciency and reliability, both typ es 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 ec h a n i c al 

Thi s apparatus is supplied in a Flexitest case 
and may be either flush or  proj ection mounted in 
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order to match other s witchboar d equipment. The out­
line dimensions and al so th e drilling plan for fl ush 
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 foll ows : 

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

2. Disconnect the receiver input coaxial cabl e 
connector. 

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

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

5 .  Pull  board down to disengage the terminal s  
and l ift out. 

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

Fig. 6. shows th e l ocation of m ajor components 
such as potentiom eters , j ack,  test points, crystal s ,  
transistors, etc. External connections and the 
Schematic Diagram are shown by Fig. 2 .  The num­
bered terminal s sho wn as s quares apply to the ex­
ternal terminals. 

P r ovisions am 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 plugged in. The normal projection 
for a rear mounted Voice Adapter is 3-inch es be­
yond that o f  the relaying equipment. When th e KR 
Relaying Unit is supplied with the adapter, a patch 
cord is avail abl e  on separ ate order. This patch cord 
plugs into the telephone jacks on the adapter and pro­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout information necessar y for mount­
ing the Sl eet Detector is shown by Fig. 1 1. This 
unit consists of a potentiometer and pushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation ,  separate auxil iar y resis­
tors are required , as shown in Fig.  8 .  

E l e c t r i c a l 

Transmitter 

The transmitter is made of four main stage s in -

4 

eluding an oscil l ator ,  driver, power amplifier, and an 
output fil ter. In the oscil lator, the crystal is op erated 
as a resonant circuit between the col lector of one 
transistor and th e base of the other. The feedback is 
supplied through a capacitor from th e col l ector of the 
second tran sistor to the bas e of the first transi stor. 
The frequency is independent of voltage or tempera­
ture changes of the transistors. Thus the frequency 
stability is the stabil ity 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 rel aying CARRIER STOP 
provides about + 40 volts for blocking. Thi s is ap­
pl ied 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 voltage is  
applied to  the  col lector of Q- 10 by means of  bleeder 
resistors R-6 7  and R-68. 

The power ampl ifier consists of two transistors 
G- 12 and Q- 1 5, which are operated as class B ampli­
fiers in push-pul l .  Resistors R- 52 and R-55  are for 
stabi l ization .  

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

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

The output fil ter consists of coi ls  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 

Th e receiver is a superheterodyne in  order to 
obtain constant sel ectivity regar dl ess of the channel 
frequency. (See Fig. 14 . )  The major stages incl ude 
an input filter , at tenuator, oscill ator, mi xer, 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 s ensitivity is adju st ed by m eans o f  
t h e  continuously variable input control R- 1 and by 
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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 same as the transmitter oscillator. The 
frequency is 20-kc above the incoming signal 
frequency. 

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

Mixing is accomplished by feeding the incoming 
signal to the emitter and the receiver oscillator signal 
to the b ase of the mixer Q- 1 . Mixer o scillator re­
quirements are m et through adjustment of potentio­
meter R-4. Inj ection into two separate element s, 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 2Q-kc. The 
overal l selectivity is determi ned primarily by the IF 
fil ter FL- 2. Typical characteristics of thi s  filter are 

shown i n  Fig. 15. 

Th e IF amplifier cons ists of transi stors Q- 4, Q- 5  

and Q- 6.  

The detector i s  a full w ave bridge rectifier. This 
rectifier in conjunction with the IF amplifier Q-6 , 
provides the nece ssary power to drive the D-C power 
output stage Q-7 .  

The final output stage Q- 7  wil l supply approxi­
mately 1 8  milliamperes to a s tandard 1 700 ohm dis­
tance relay RRH coil and its a ssociated 500 ohm 
alarm coi l .  It may also be used to drive other 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. 

Po sitive 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 w ays. The 
me thod used with K-DAR relays is to remove the 
positive voltage applied to terminal 1 5 .  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 . 

Reserve Signal Detector 

The Reserve Signal D etector is shown by Fig. 1 1 . 

Effectivel y R� 1 i s  a remote transmitter output control .  

This  control is  obtained through varying the driver 

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

db range of transmitter output. The detector i s  

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

given receiver relay current at the far end of the 

channel , a rel ative 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 t akes preference, and full output i s  
obtained since full voltage is supplied t o  terminal 1 5. 

Rel aying Control Circuits 

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

relaying control circuits.  

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 
trans mi 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 

5 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E K R CARRI E R SET ______________________________________________________ _ 

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. 

Wh en carrier start o peration o ccurs, the CARRIER 
START contact opens applying a positive vol tage 
(see Figs. 4 and 5) to t erminal 15 of the c arrier set. 
This puts a potenti al on the driver stage in the trans­
mitter and arso applies proper bias for the power am­
pl ifier. 

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. 3) 

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 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 c arrier transmitter and receiver. 

The control of the carrier set is such as to start 
the transmission of c atrier 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 b eing turned 
on by secondary functions such as sleet detection 
and communication, should these functions be in use 
at the sam e  time. 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 .  

When a carrier stop operation o ccurs, the CAR­
RIER STOP contact opens . This applies a positive 
voltage (see Fig. 3) to termin al 18 which blocks th e 
driver stage and the power amplifier stage 

6 

It is possible under certain conditions that the 
signals from t wo transmitters, attempting to bfock a 
third receiver, would be of such amplitude, phase and 
frequency as to c ause the RRH coil current to 
"pulsate".  It would then be possible to have a false 
trip. 

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

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

Upon receipt of a unit , whether shipped 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 

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

C a n n e c t i  on s 

External 

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

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 
13 and 19 . . . . . . .  Supervisory Preference 

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

carrier start contacts 
16 . . . . . . . . . . . . . .  Battery po sitive for alarm 

cutoff (used with com­
munication) 

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

C A U T I O 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 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 co upling equipment, short the 
coaxial cabl e to ground before changing taps on the 
Line Tuner or matching transformer. 

OPERATION 

48-Vol t K-DAR, HZM, and GCY Relaying,  
Tel em etering, and Supervi sory 

1 25-Volt  K-DAR and GCY Rel aying 

1 25- Vol t HZM Relaying, 'l'el emetering, 
and Supervisory 

25()-Volt K-DAR and GCY Relaying 

25()-Volt HZM Relaying, Telem etering, 
and Sup ervisory 

Various combinations of the inductors and ca­
pacitors of the tran smitter output fil ter are required 
depending on t h e channel frequency. These are tab­
ulated in Fig. 9. 

Ad j u s tm e n t s  

This appar atu s is gen eral ly 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 th e following p ar agraphs .  Fi g. 6 shows 
the locations of t h e various controls.  

Transmitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50,  60 ,  or 70 ohm non-inductive resi stor depending 
on the char acteristic impedance 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 high er or lower range to 
tune the fil ter to r esonance. 

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. 

Internal 

Necessary internal connections are generally 

made at the factory , to customer order ,  before appara­
tus shipment. For reference purposes , these are 

outlined in the following tabulation. Check the proper 

bleeder resistors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45,  R-47 and R-48 

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

R-45,  R-47 and R-41! 

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 1 5 .  

6 .  Beginning with the output control R-42 at the 
maximum counterclockwise position , advance it cloek· 
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 m aximum output until the output across the re­
sistor is approximately 8 volts. (See Fi gs. 1 2  and 
1 3. )  (Appro ximately _ 5 . 5-vol ts when operating from 
5 1-volt station bat tery . )  

8 .  Open t h e  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 millivolt s (to  produce 10 rna relay current ) 
with inp ut control R- 1 in maximum clockwise posi­
tio�.  About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resi stor 
R-74 ,  which is connected to the base of Q-4 and the 
B+ supply fo r the IF. Approximately 10-db gain or 
25 millivolt sensitivity can be obtain ed by clipping 
out resi stor 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 ustm ent for Noise 

If the maximum o n- frequ ency noi se level is known 
or can be m easured, th e receiver can be adj usted for 
this l eve] . Disconnect th e coaxial cab] e and connect 
a 6(}-ohm non-inductive resistor and a VTVM acro s s  
termin al s  1 1  and 12.  Energize t h e  transmitter and 
output control R- 42 for the same output as the max­
imum noise.  Then adjust the recei ver input control 
R- 1 to obtain 1-ma output current. If it is impos sibl e  
t o  obtain 1-ma output current with control R- 1 i n  the 
maximum clock wise position , then clip out resi stor 
R- 74, which is connecte d to the base of Q-4. If the 
gain is  still insuffici ent , clip out resi stor R- 7 3, 
which is connected to the bas e of Q-5 .  Aft er com­
pleting the adj ustment of R- 1 ,  restore the tran smitter 
to full output. 

b. Sensitivity Adjustment for Remote Signal 

When the maximum o n-frequency noise is un ­
k nown and cannot be conveniently measured, th e 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 coaxi al eabl e and connect a 6(}-ohm 
non-inductive resi stor and a VTVM across terminal s  
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
This comp ensates for average vari ations such as 
channel and vol tage vari ations. For example, if the 
channel attenuation is 5-db, add thi s to the 1 5-db 
makin g a total of 2(}-db. Taking this from 8 vol ts 
output of th e tran smitter, the receiver should then 
b e  s et for a sensi ti vity of 0 . 8  volts. To do this, ad­
just th e transmitter output control R- 42 for 0 . 8  val ts 
and then adjust the r ecei ver input control so as to 
obtain 1 (}-ma output eun·ent. If it is  impossible to ob­
tain 1 (}-ma output cur ren t with control R- 1  in the 
maximum clockwi se position ,  cli p out resi stor R- 74 , 
which is conn e cted to th e base of Q- 4. If the gain 
is still insuf ficient, cl ip out r esistor R- 73,  which i s  
connected t o  t he base o f  Q- 5.  After compl eting the 

8 

adjustm ent of R- 1 , restore the transmitter to full 
output. 

It must be k ept in mind that the two preceding 
adjustment p rocedures are to be used as a guid e and 
will cover the majority of cases;  however, cases may 
arise where conditions change. For exampl e ,  if the 
adjustment i s  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 du e to sleet or line switching , 
which would n ecessitat e increasing the sensitivity of 
the receiver. 

Re serve Sign al Detector 

Due to different typ es of op eration 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 adj usting the knob so as to obtain 10 
milliamp eres relay current at a remote receiver, any 
increase or decrease in line attenuation may be noted 
as the differenc e  between the original setting, and 
the setting required to obtain the given 10 milli­
amperes. 

25(}-Volt Resistor Unit 

With th e appar atus energi zed , 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 rel aying s et .  

Frequ ency Change 

If the frequency is changed in the fi eld, it is 
neces sar y to ch ange the i nput fil ter FL- 1 to the d e­
sired channel frequency. This fil ter is of the pl u g­
in type and may be r emoved by unsnapping the clamp 
and pulling the f ilter out. Th e transmitter oscillator 
crystal Y- 2 must be changed to the desired channel 
frequ ency. The receiver oscillator crystal Y- 1 must 
be ch anged to the desired channel frequency plus 20 
kc. Fi gure 9 shows the connection s for the trans­
mitter output fi lter. It is necessary to unsol d er the 
existin g connections and m ak e  the new connections 
per the chart. After compl eting t he preceding, the 
tuning procedure as described und er Adjustments for 
transmitter and receiver should then b e  followed. 

Note also that capacitors C2 and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively, may have t o  b e  changed. For fre-
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quencies below 1 10 kc ,  these C!lpacitors are 270 
mmf. each. For frequencies of 1 10 kc and above, the 
capacitors are 1 40 mmf. each. 

C AU T 10 N Turn power OFF before removing filters 
or transistors, as high t"ransient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­
ment in order to 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 
these readings without the overall  performanc e being 
affected. 

Typical voltage and current values are given as 
follows. Voltages should be measured 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 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 T able 3. 

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

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

6. Removal of Printed Circuit Board from 
Flexitest Case. 

To remove the printed circuit board, unplug J- 1 5  
and J- 16 located near the output filter. L oosen 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 remov e 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 b een removed, re­
move the screws on the outside of the c ase at the 
bottom. Lift out filter and disconnect the coaxial 
cable. 

8 .  Receiver Filters 

Fi g. 15 shows typical receiver sel ectivity cur ves 
both RF and IF. If th e fi l ters ar e ch ecked in a test 
setup, i t  is necessar y to use an accurate si gnal gen­
erator or preferably a si gnal 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 .00 3  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 l isted in Sections 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 har ness (See Fi g. 1 7 )  
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TYP E K R CAR R I E R SET ________________________________________________________ __ 

TAB L E  l 

D-C PIN JACK M EASU R EMENTS WITH R E F E R ENCE TO B-

,_ -

CON DIT ION A COND I T ION 8 CON DI T IO N  C 
Tx- B iocked t t  T x- B iocked Tx-Unblock ed 

Descr ipt ion Jack Rx-No S ign al Rx-Wi th Si gnal  Rx-No Si gnal  

1 29 VDC 5 1  VDC 1 29 VDC 5 1  VDC 129 VDC 5 1  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 Bt 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 l lO 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 Tx Osc I J- 1 1  7 v 7 v 7 V  7 V  7 v 7 v 

Bt I J- 1 2  1 29 v 5 1  v 1 29 v 5 1  v 1 29 v 5 1  v I 
DC Q- 10 Base J- 1 3  1 8  v 18  v 

DC Q- 10 Emit J- 1 4  1 8  v 18 v 

RF rna out J- 15 130 rna 1 30 rna 

DC rn a  RRH 
and * 

ALARM 18 rn a  18 rn a  
-

t t  Tx = transmitter, Rx = receiver 
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TABL E 2 

TYPI CAL T RANSISTO R DC M EASU R EMENTS WITH R E F E R ENCE TO 8-

Con d i t i on A Cond i t ion  B Cond i t ion C 
Tx- B i ock ed Tx-B iocked T x-Unb locked 

Rx-No S igna l  Rx-With S i gna l  Rx-No Signal  
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 1 29 

5 1  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 

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- lOt t 18 1 8  0 . 4  

Q- 1 2t t  0 . 27 0. 20 5 0  

Q- 15tt  0. 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 
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TYP E K R CAR RI 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 

MecJsurement 

At Bt Ct At Bt 

Junction R-6 1 and R-6 2 (J-8) l lOV l lOV l lOV 32V 3 2V 
Junction R-6 1 and R�2'7 (J- 10) 70V 78V 66V l .OV 1 . 4V 
Junction R-27 and R-60 (P 1-P) 69V 77V 65V 0 0 
Junction CR-8 and R-64 ( P  1-K) 58V 58V 58V 5 1V 5 1V 
Junction R-48 and R-47 (J- 14) - - 18V - -
Junction R-45 and R-47 (TP-9) - - 45V - -

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

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

1 2  

Check Po int 

FL 1-5 to Gnd. 
T1-1  to Gnd. 
Q 1-E to Gnd. 
Q 1-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 
TYP I CAL R F  SI GNAL M EASU R EMENTS FOR R ECEIVER 

(Made with 0. 1 Volt at Term i nal 5 of FL  1) 

25 MY 
Sen s i ti vi ty 

(Vo l ts) 

80 MY 
Sen s i ti vity 

(Vol t s) 

With Receiver Cry sta l 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  

With 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 . 7 5  

250 MY 
Sen s it i v i ty 

(Vo l ts) 

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 
5 1V 
5 1V 
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TAB L E  5 

TYPICAL R F  SI GNAL MEASU R EM ENTS FOR TRANSMI TTER 

CH ECK PO INT 

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J 13 to Gnd. 

Q 1 0-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 o f  the o veral l sel ec­
tivity of t h e  r eceiver under steady state condi ­
tions. 

2. Transmitter Output Sel ectivity (Fig. 1 0 )  

Typical curves ar e shown so that appro ximate 
b andwiths for k eying purposes can be determined for 
any carrier frequency between 3Q-kc and 2 00-kc. 

3. Minimum Channel Spacing (Fig . 1 6 )  

This i s  a graph from which minimum channel 

spacing can be obtained provided the signal strength 

of the interfering transmitter and th e sensitivity set­
ting of the receiver are known. These can be obtained 
from 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 w ould be 10-db down from 8 volts.  This 

point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity were set to 

operate on 0 . 8  volts or 20-db, this point would be 

located on the left hand column. A line could then be 

drawn through the two points as shown by the dotted 

line. The intersection of this line with the center 
line indicates the minimum channel spacing. In this 
case if the interfering signal is being keyed on-off, at 
15 pps, the minimum spacing would be  2. 5-kc. 

4. 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 trans mitter output above or below 1. 0 watts 

may be obtained in db from the transmitter curv e. 

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. 

5.  Tran smitter Output and Receiver Sen sitivity 
Variations with Frequency (Fig. 1 3 )  

Th ese curves show the var iation o f  transmi tter 
output and r eceiver sensitivity with vari ation in 
frequency, at  a supply voltage of 1 29 VDC, and 
25 o C. They may be used in t h e  same manner as 
Fig. 1 2 .  

6 .  Supervi sory Contro l Connections ( Fig. 7 )  

When supervisory control is  used wi th  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 wit h the control 
relay coil by removing the jumper across R3 . as s hown 
in Fig.  7 .  In order to maintain proper mark space 
ratio,  the re lay bias current is adjusted for 9 milli­
amperes as indicated . 

The receiver RF filter and the I F  fil ter l imits 
are sho wn on Fi g. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are sho wn at the top of each curve. The IF fiHt>r i s  
divided into two separ ate sections. The sel ectivity 
shown is for each section, an d the pin connection s  
for each section ar e al so shown i n  the test circuit 
sk etch. 

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

14  

CI RCU I T  
F UNCTI ON D E SCRI PT ION 

SYMBOL 

CAPACITORS 

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

tc-2 Rcvr. Osc.  Feedback 140/270 ppi, ±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, ± 1 0%, 600 VDC, Paper 

C-8 B- to GND 1.0 p.f, ±10%, 1 000 VDC, Paper 

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

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

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

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

C-1 3  Q-1 0  B leeder Bypass Same as C- 1 2  

C- 14  P A B ase Bypass Same as C-1 2  

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

MFR.  MANU FACTU R E R 'S 
CODE D E S I GNAT ION 

1 330C567 H 1 1  

1 330C566 H43 
or 330C566 

H57 

1 3 30 C569 H47 

1 330C567 H09 

1 14C9400 H 18 

1 14C9400 H 17 

1 3 30C567 H02 

1 3 3 0C567 H05 
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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 MFR.  MANU F ACTUR ER'S  
SYMBOL CO DE DESIGNAT ION 

CAPACITORS (Concluded) 

C- 18 PA Bleeder 0 . 5  p.f, ± 20%, Paper 1 3 30 C567 H06 

C- 19 Output Filter Tuning 500 p.p.f, Variable, Air 1 3 28C0 9 2  H0 1 

C-20 Output Filter 390 p.p.f, ± 5%, 2500 VDC, Mic a 1 3 30C56 1 H 15 

C- 2 1  Output Filter 680 p.f.Lf, ±5%, 2500 VDC, Mica 1 3 30C56 1 H 2 1  

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

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

C- 25 Q-7 Emitter 12 tllfd, ± 20%, 200 VDC 1 187A 177 H0 1 

CRYST AL 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 B ase-Emitter *'fyp e IN4574 

CR-7 Voltage Regulator Typ e 1N768, 1 584C434 H0 2 

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

CR-9 Q-7 Collector *Type IN38 1 1  1 *185A089H08 
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E L E C T R I C A L  P A R T S  L l  S T  

CI RCUI T 
FUNCTION D ESCRI P T ION 

MF R.  MANUFACTU R E R ' S  
SYMBOL CODE DESIG NATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 584C27 1 H0 2 

FH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/ 4 amp. 1 Stt330C 69 1 H 1 2  

F-2 B+ Same as F- 1 

FILTERS 

* 
FL- 1 Rcvr. RF' Bandpass 30 to 200 kc 

Freq. to be 1 

specified by 1 

customer 1 

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

CONNECTORS 

J- 1 Printed 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 HO l 

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

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

J-6 Q-5 Bas e Same 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 ST 

CI RCU I T  
FUNCT ION DESC R I 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 Bt 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 HO l 

J- 16 Output Filter GND Banana Tip Black 1 3 28C09 3 H02 

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

INDUCTORS 

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

L-2 Core and Coil 2. 5 MH (Part 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 2N525 1 * 184A638H 1 3  

Q-2 Rcvr. Osc. Tyne 2N 4 14 1 * 1 84A638H14 
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CI RCUI T 
FUNCTION 

SYMBOL 

Q- 3 Rcvr. Osc. 

Q-4 Rcvr. IF 

Q-5 Rcvr . IF 

Q-6 Rcvr. IF 

Q-7 Rcvr. Output 

Q-8 Xmtr .  Osc. 

Q-9 Xmtr. Osc. 

Q- 10 Xmtr. Amp. 

Q- 1 2  Xmtr. P A  

Q- 1 5  Xmtr. PA 

R- 1 Rec. Input 

R-2 Filte r  M atching 

R-3 Filter Load 

R-4 Rcvr. Osc. 

R-5 Rcvr. Voltag e 
Divider 

R-6 Q-2 Collector 

R-8 Rcvr . Voltage 
Div ider 

R-9 Rcvr. Voltage 
Divider 

1 8  

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

DESC R I PT ION 

TRANSISTORS (Concluded) 

Sam(' as Q- 2 

Same as Q- 1 

Same as Q- 1 

* Typ e 2N657 

* Type 2N698 

Same as Q-2 

Same as Q- 2 

Same as Q- 1 

Typ e 2N 498 

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 

M F R .  MAN U FACTU R ER'S 
CODE DES IGNATION 

1 * 184A638H 1 5 

1 * 7 6 2A585H02 

1 330C587 H 1 2  

1 584C276 H 2 3  

1 3 30C595 H 37 

1 584C 276 H 1 9 

1 330C666 H68 

1 330C664 H 5 1  

1 330C668 H84 
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CI RCU I T  
SYMBOL 

R-10 

R- 1 1  

R- 1 2  

R- 13 

R- 14 

R- 1 5  

R- 16 

R- 17 

R- 18 

R- 19 

R- 20 

R- 2 1  

R- 22 

R-23 

R-24 

R- 25 

R-26 

R-27 

R-28 

R-29 

R-30 

FUNCT ION 

Q- 2 Base 

Q-2 Base 

Q-3 Collector 

Q-3 Emitter 

Q-3 Base 

Q-3 Base 

Rcvr. Osc. Bleeder 

Rcvr. Osc . Ble eder 

Rcvr. Osc. 

Q-4 Bias 

Q-4 Bias 

Q-5 Bias 

Q-5 Bias 

Q-6 Bias 

Q-6 Bias 

Q-6 Emitter 

Q-7 Base 

Q-7 Bias 

Xmtr. Osc. Bleeder 

Xmtr. Osc. Ble eder 

Xmtr. Osc. Ble eder 

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

DESC R I P TION 
M F R .  MANU FACTU R ER 'S  
CODE D ES IGN AT ION 

RESISTORS (Continued) 

Sam e as R- 2 

100 K ,  ±5%, 1/ 2 W 1 330C665 H 0 5  

Same as R-6 

390 Ohms, ± 5%, 1/2 W 1 3 30C664 H39 

Same as R- 2 

Sam e as R- 1 1  

2 . 2 K ,  ± 10%, 1/ 2 W 1 3 30C595 H 4 1  

1 8  K ,  ± 10%, 2 W 1 3 30C597 H40 

9. 1 K, ± 5%, 1/2 W 1 330C664 H 7 2  

1 0 0  Ohm s ,  ± 5%, 1/2 W 1 330C664 H 25 

Sam e as R-2 

150 Ohm s ,  ± 5%, 1/2W 1 330C66 4 H 29 

Sam e as R-2 

330 Ohms, ± 5%, 1/2  w 1 330C66 4 H37 

Sam e as R- 2 

Sam e as R- 19 

Sam e as R-6 

20 Ohm s, ± 5%, 1/2 W 1 330C664 HOB 

Same as R- 18 

Same as R- 17 

Sam e 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 I S T  

CI RCU I T  FUNCTION D E SC R I PT ION M F R .  MANU FACTUR E R' S  I 
SYMBOL CO DE DES I GNAT ION 

RESISTORS ( Continued) 

R-3 1 Q-8 B ase 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 B ase Same as R- 1 1  

R-36 Q-9 Base Sam e as R- 2 

R-37 Q-9 Collector Sam e as R-6 

R-38 Key Filt er 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 Xrntr. Ose. Output Sam e as R-4 

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

R-44 Q- 10 Bias 33 K, ± 5%, 1/2 W 1 330C66 4 H85 

R-45 Buffer Voltage 15  K, ± 1 0%, 1 W 1 330C596 H39 
Divider 

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

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

R-49 PA Bias 27 K ,  ± 5%, 2 W 1 330C668 H8 3 

20 
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TYPE K R  CAR R I E R  SET __________________________ __:I.:..:. L:.....· ....:.41:.....·.:...:94:.....1 .:..:. 1.::....D 

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

C I RC U I T  
FUNCTION DESCR I P T ION 

M F R .  MANU FACTU R E R' S 
SYMBOL COD E DES IGN ATION 

RESISTORS (Concluded) 

R-50 Xmtr. PA Same as R- I9 

R-5 2 Q- I 2  Emitter 10 Ohms,  ± 5%, I/ 2 w I 330C664 HO 1 

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

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

R-60 Recvr. Bl eeder I K ,  ±5%, 25 W I 58 4C4 1 6  H57 

R-6 I Recvr. Bl e eder 600 Ohm s, ± 5%, 25 W I 584C4 I6 H47 

R-6 2  Recvr. Bl eeder 350 Ohm s, ± 5%, 25 W I 584C4I6  H 5 2  

R-64 Xmtr. Ble eder I 200 Ohm s, ±5%, 25 W I 584C4 I6 H64 

R-6 6  T-7 Load 560 Ohm s, ± 5%, 2 W I 3 30C668 H43 

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

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

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

R-70 FL 2 Decoupling 470 Ohms, ± 10%, I / 2  w I 330C595 H 2 1  

R-7 I  Q-4 Emitter I 50 Ohms , ± IO%, 1 / 2  w I 3 30C59 5 H I 5 

R-7 2  Q-5 Emitter 68 Ohm s, ± 10%, 1/ 2 W 1 330C595 H I 1 

R-73 Q-5 Base I80 Ohm s ,  ± 10%, I / 2  W I 3 30C595 H 16 

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

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

R-76 Q-5 Collector Same as R-7 5  
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TYP E  K R  CAR R I E R  SET ---------------------------

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

C I RCUI T  
F UNCTI ON 

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

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K ;  1 S# 1 9 6 27 9 8 , L- 6 33005 
10K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 1 S# 196 279 7,  L- 6 3 300 3 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: 1 S # 1 9 6 2697 ,  L- 59 2 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K: 1 8# 196 269 3, L- 5 9 2 289 
500 ohms 

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

T-6 Xmtr . Buffer Impedance Ratio 10 K :  1 S# 1962698,  L-59 2 1 70 
400 ohms CT 

T-7 Xmtr . Output Impedance Ratio 1930:  1 S #  196 2694, L- 6 3300 0  
6 0  

TEST POINTS 

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

TP-2 R-8 Same as TP- 1 

TP-3 R-17  Same as TP- 1 

TP-4 R-18 Same as TP- 1 

TP-5 R-28 Same as TP- 1 

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

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

TP-8 R-45 Same as TP- 1 

TP-9 R-4'7 Same as TP- 1 
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TYP E K R CARRI ER SET ______________________________________________________ I ._L_. 4_1_-9_41_._1 D  

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

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

MFR.  MANUFACTU R E R 'S 
SYMBOL CODE D ES IGNATION 

SOCKETS 

X-1 FL- 1 Octal 1 3 30C689 HO l 

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 584C606 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 

RESERVE SIGNAL DETECTOR 
(Stt470D 167G02) 

R- 1 Resistor, Level 1 0 0  K, 2 W, Pot. 1 5 1-D-1 976 H 1 7  
Control (Stt14 75074) 

R- 2 Resi stor, Limiting 2 000 ohms , 2" tube. 1 1 26 7 29 6  

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

LIST OF M ANUFACTURERS 

1 . Westinghouse Electric Corporation 

2. National Co. , Inc . ,  Malden, Mass. 
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TYP E K R CAR RI ER SET __________________________________________________ ___ 

To 
�3 

175 J�. / 51 V  
iJOOA f /�9 V 

1 2 5o A /  2!8v 

B-

R X -1 

! K/ 51 V  

4K/ 1 29 V  
IDK/ 2SBV  

(. SO.Il/S! V 
IK/1 2 9 V  
l l( / f58 V 

c o  

' 

CARRIE� � Pf3 tt 
I 

I CA!!RIEA! 
S WI TC H  

�-��/ 
!< EQVIA!EMEN TS FOie_ IHZM RELA YIJ.IG 

5 UPPL.Y CARR/eli! 
VtJ L TAGI!: 5TA� T 

.SI v o c.  + 51 V .  7MA 
1 2') VDC. + 12,11. 8MA 

z sa voc + 2SBV8MA 

C A RltiEIG. 
S TO P  

+Z8 V 

of 40 '1 
f 41J v 

KR R£L A YOIG 7R A IISM17r£R / 
fi?E"CY EX TERNAL CO NNECTI0/.1 5 

TE..I'O�INAL - CO IJI-IECTI(U.J 

II . GIUJiJIJD 

/'2. OJA 'tiA.L CABLE 

S T�.4P 

IN 
IN 

our 

t t  

IN 

1.3. SI.JPE�VISORY P�EFEIUNC£ C()NT.4CT 

1 4· CA. ��IER S TOP 8 - RETI.IRA/ 

IS CARRI�R S TART (POS/Ti v�) 
!6 AI.A�M ('iJTOF� 11"0/t.. COMMtiAIICArtOA/.3 
17 B MOJIJS 
IB 01����� STOP (l-ll/J.IZM) 
19 8 PL.US 
2 0  RE LAY CO I L  

f l C4RRI£1e. 

IAL A L A RM _. j  

� t t  

AIOTES 

f FOR Sf � 129 V l> C  S U PPL Y. 

t t FOR Z.$'8 VOC S UPPL Y U S E  
3 3 0 C I 91 HOI RPS I S TO A!  U /o,Ji r  

�EF l> WG 2 � 3 8 4 9 7  

0 I"O R S(IPIF/t YISQR Y CdN T.c'()l.. 
P�tp-£/r ENCE CON T/4C TS .  

* Fig. 3 - Relaying Control Circuits - HZ/HZM (Dwg. 1-329C704) 
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� co 

ALARM ....---� c.uraFF 

REQUI��MEJITS FO� K· DAft R£L A YII<IG 

I . L .  41 -941 . 1 0  

Cl CA RRIC� [ A L A..eM 

COM/1 

�F G �OUAID S WITCH 

- I 
• COA XIAL CA B L E  

TO L tNt:: 
TUIJE� 

S UP�L 'f' VD L TA Ge CA il�IEit S TAR T CAiliU� STOP 
51 V D C  + 37 V ,  7MA C VOLTS 

1 2 9 VDC + 1 0 0  V 8 MA 0 VOLTS 
2 .5 6  V D C.  -1 / 0 0 V 8 MA 0 VOLTS 

I( R  I<EL A 'f' IAI(i TRANSMITTI!IC I 
R/!'C\1. EXTE�NA L COAINECTI(J AJS 

TE RMINAL· COAIAII! C Ti tJ I-/  

I I  
/ 2.  
13 

, ..,.  
IS 
, ,  
/7 
1 8  
! 9  
2 0  

6 1t 0 lJNO 
COA)(.IAL CA BL E 

S U,.E�VIS�Y' PRE FE �EIJC� C"OIJTACT 
CARRIER sro P 13- �ETU�N 
CAitllt/1/t. STA.ItT�tJSITIV•) 
A I. A�M CU7CFfl'" FtJR.. COMMIJAIICATIOIJS 

8 ;.;'1/AJUS 
CAif./YI!It_ STIJ� {Nr./H�M) 
B PL U S  
!ei! L A Y  CO IL 

NOTES 

t ,COR.. 5 1 �  1 '29  VDC S UPP L Y  

f f FOR 258 V D C  SUPPLY USE 

3 3 0 CI90 I() I R_ESISTOR... UNI T 
R� F DKIG 2 2.3 8 4 9 7  

* fie;. 4-Relaying Contro l C i rcuits - K-Dar (Dwg. 3-329C704) 
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TYPE KR CAR RIE R SET ___________________________ I . L_._;4_1 ·_94_1_· 1  D 

B +  f t1 
I Cl t CARRIC.te. 

l A L A RM T�f !? '*  C. U TOF!= AL I/RI-1 

CA RR/Eli!. S TA !t T 

s c.  

I /I.J 

O U T  

t t  
0 

F/ 

R. C V R  REL"'-'Y C O I L  

@+ 
Q 7  ,f { V� ' 

�: T �� 01 CO M NI  

O U TPU t R F  G RO U N D  

-=� 
<:; IS-

- "' 1 -
I 

/(!( CA N.'IE� A S S Y  I 

C O A X I A L  
CA 8 � £  

ro L ! !..I E: 
T U A.J££. 

KR REF DW6 540 V 7 80 i 1 

s._-_ ____. ___________ ___, �- - - - - - � ---=-=-=-=- -_-J t 
RE Q U IREMEI-ITS I"OR. 5C >t: /fS C Y  �e L A  YIN(i 

S UI'F'L Y 'IDL714GE CA RRIE!(! S TA it T  C A RRI£11( STOI' 

.SI VDC + 3 7 V , 7MA D VOLTS 
129 VDC. + IOO V, 8 MA () VOLT5 

2 58 VDC. t- /OOV, 8MA. 0 VOLTS 

K R  R EL A Y I N G  TRA �5 M I T TEI't I 
R.ECV. EXTERNA L CONNECTIOIJ S 

TERMIAIAL- C"OI..IAJEC TIOIJ 

I I .  t!i�OliiJO 
J 'l. .  COA XIA L CABL E  
I ES .  .SUPERVI SO-"lY Pfi!E FE�#Ce. CO�TAC. T 

/ 4-. CAl?RI£/Ii! 5T6 P 8- RETUttZJ.J 

I S . CA RRie!( STA..t T (P65!TIVE) 
1 6 .  A I.. A.If#f CtlrDF� rOll!. COMMUAIICATIOAIS 

1 7 . B MIAJUS 
18 . CA RI?IER ST�P {Hx/NZM) 
; 9 .  8 P L US 
2 0 REL A '(' COIL 

� 
2 1(  

.3. 75K 
/ 9. K. 

AJO TES 

-'1( �0� "It " USE 0#/VTITE VITI('t:OUS EN4MELEO 

0/ VIDOHM AD.J U S TA t5 L e  4K OR 2tJJ( 2S W 

RESISTtJR., C'OIJAIE'LT ¢ ADJUST FOR VALUES 
SHeW/./ 

-6. T Y PE IN 3 0 S / 

t- FO!t, S/ f. 129 VOC S U PPLY 

f -t  rOR Z58 V O C  SUPP L Y'  USc 

33 0 C I91 HOI RESISTOR. U/.JI T R. E t=  O W<5 2 2 3 8 49 7  
0 FOR. SUPERVISORY' CONTROL 

PR.EFER EAICE CON TA C TS 

Fig. 5. Relaying Contro l Circuits -GCX/GCY (Dwg. 2-329C704) 
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TY P E K R CAR R I ER SET _______________________________________________________ r.
L
_._

4
_J ._

94�l�. l�
D 

� , � ... 8 

I 
Kl I 

I 
I 
L _  

8 

ADJUST FOR 
9 M A  AT J l  

NOTE S :  

I I  

!.REMOVE FOR K R  CARRIER PLUS SUPV. C ONTROL 
WITHOUT RELAYI NG.  

2. POLAR ITY SHOWN CLOSES CONTACT BETW EEN 
TERMINALS 4 & 6 .  

,...- 5 W I D E  X � DEEP-TWO S LO TS 16 8 

f-" 

J 2  

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 

' 

1 -i 
¢ 

J 
t--- 2 2_�1 4 - It() 

i'il 
t 

629A552 

I{')IC\1 - r<l  
r<l u _l 

�I.:L=======================�--'e1f_M_T_G_. c_E_N_� ____________________ ��� 292B991 

Fig. 7. Supervisory Control A uxiliary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 99 1).  
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TYPE K R  CARRI E R SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  F I G .2 ) 

250-VOLT OPERAT I ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED A S  SHOWM O N  APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZN OPERAT I ON ,  THE JUN PER HAS BEEN R EMOVED 
FROM TP-6 TO TP-7.  ( NOT REMOVED FOR K·DAR REtAY III) .  

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

0 . 1 5"  a.,. STA N D BY 
0.  2.. ()., .  TRAN S M I TT I NG 

O UT 

I N  � I . I A M P. 

COM. 2. 5  

R 8  R 7  
POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  

390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL B E  APPROX I MATELY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/HZM OPERAT I ON 

JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8  VOLT OPERAT I ON 

ON PR I NTED C I RCU I T  BOARD ADD I T I ONAL JUMPERS ARE  
CONNECTED AS  FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN  TP5 AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 AND Tpij 

I N  THE FT  CASE , JUMPERS 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 SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE  C I RCU I T. 

Fig. 8. Connections, 48-"250 Vo l ts and Sup ervisory Control  (Dwg. 407C971)  
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TYPE K R CAR RI ER SET ___________________________________________________ ,_.L_. _41_-9_4_t ._t o 

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

LI N E  FREQUENCY RANGE 

I - 27 . 7  KC-30 . 0  KC 
2 - 29 . 8 KC-33 . 1 KC 
3 - 31 . 8  KC-36 . 0  KC 
4 - 35 . 4  KC-3 9 . 0  KC 
5 - 38. 0  KC-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 . o  KC-7 2 . 3  KC 

I t - 67 . 0  KC-76 . 0  KC 
1 2 - 75 . 0  KC-88 . 0 KC 
1.3 - 77 . 5  KC-93 . 0 KC 
14 - 89 . 3  KC- 1 1 4 . 5KC 
1 5 - 102 . 7KC- 147 . 0KC 
IG - 136 . 6KC- 210 . 0KC 

COIL 

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

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

COIL 
CONNECTIONS 

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

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

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

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

Fig. 9, Conne ction s ·  Output  Filter (Dwg. 149A420) 
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Fig. 1 l. Reserve Si gnal Detector Outl ine (Dwg. 329 C703) 
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Fig.· 14. Receiver Selectivity (Dwg. 377993) 
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'*' SEC . I 

RF FILTER TE5T CIQCUIT 

-6 

20 

1 5  

cO 
0 1 0  

5 

0 7 9  20 2 1  
F ( KC )  

Each section FL- 2 requirement 
with typical sel ectivity curv e 
Insertion loss 26 DB max . 
Including matching r esisto r .  

08 
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J,L,4---+---\-+---- 30 ---H�---+---!:H'1 

-4 

I 

-2 +Z 
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FL- 1 Requirem ent with typical selectivity 
curve at 1 20 KC. Insertion loss 18 DB 
max. Including matching re sistor. 

Fig. 15. Receiver Filter L imits (Dwg. 377995) 
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• 

�--_____."L---------�otJ 
f---------- 8 -"_:r _______ ---1 

Coaxial Lead . . .  7560346 G0 2 

�·""<-: B LA C K/ I �---------------------� .t'r�· -----------�· 

Output Lead . . .  7560346 G0 3 

Main Harness . . .  7560346 G04 

Fig. 1 7. Test Har n es s  - (Complete Set) 
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I N ST A L L ATI O N  • OPE R A T I O N  • M A I N TEN A N CE 

I N S T R U C T I O N S  
TYPE KR CARRI ER RELAYING 

TRANSMITTER-RECEIVER 

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

KR Reserve Signal Detector . . . . . . . . . . . . . . . . . . 

Sty l e  

470D 1 67 G02 

250 Vol t  Resi stor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 19 1  H 0 1  

Test Harness (Compl ete Set) . . . . . . . . . . . . . . . . . . .  756D 346 G 0 1  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 346 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 
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L I S T  O F  I L L U S T R A T I O N S  15 Receiver Filter Limits . . . . . . . . . . . . . . . . . . .  C 3 77995 

Figure References 
1 6  Minimum , Channel Spacing . . . . . . . . . . . . . .  C 3 77 998 
1 7  Test Harnes s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  756D 346 

2 

1 Outline - Fl exitest Case 540D 753 
2 Internal Schematic . . . .  . .  . .  . . . . . .  . .  . .  . . .  . .  . 540D 780 
3 Relayin g Control Circuits 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · 3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Lo cation. . . . . . . . . . . . . . . . . . . . . . .  540D 7 8 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . .  407C 9 7 1 
9 Transmitter Output Filter 

Connections . . . .  . . . . . .  . . . . . . . . . . . . . . . .  149A420 
10 Transmitter Output Filter 

Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

Schemati c . . . . . . . .  . .  . . . . . . . . .  . . . . .  . . . .  . 329C 703 
12 Transmitter Output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . .  . . . . . . . .  C 377999 

1 3  Transmitter Output and Receiver 
Sensitivity Variations with Frequency, C 378000 

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

C_I\UTION The voltages encountered in this equip­
ment ar e dan gerous to life .  To be s afe, disconnect 
the power source and clos e th e grounding switch 
when servi cing th e e quiPm ent. 

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

The Type KR Relaying Tran smitter-Receiver i s  
designed for Distance Rei aying, Tel emetering, 
Supervisory Control and Sl e et Detection. Facilities 
are provided for a plug-in t ype voice adapter. The 
basic design is for op eration from 1 25-volt station 
batteri es. However, the apparatus may al so be oper ­
ated from 48-volt o r  2 5()- vol t station batteries by 
means of var ious internal connections. Th ese various 
connections as wel l as most of the adjustments are 
made at the factory , although they c an be changed in 
the field.  

Although designed primarily for operation with 
Westinghouse protective relay s, th is appar atus m ay 
al so be coordinated with other typ es of directional­
distance relays and with mo st other contact keyed 
devic es . 

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

Frequ ency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 3Q-k c  to 2 0()-kc 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · · · · · . . .  · · · · · . . . .  · · . . . .  · . .  · . .  · . . .  · .. 4()-db 

1 0 watt at standar d condi-Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ti

.
ons (see  Fi gs.  12 and 1 3 ). 

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

0 . 5  watt with a 4 8-volt d-e 
supply.  

At  l east 4 6-db below funda-
mental . 

Matches one 6 ()-ohm coax. Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · ·  . . . . . .  · · · ·  
. 

cabl e.  (Smtabl e for 5 ()- 70 ohm 
cable. )  

' It  Sel t· ' t  See Fig. 10 Transmitter Output F1 er ec 1v1 Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
· t b' l 't From- 20 ° C  to + 50 o c  with si-Transmitter and Receiver Osc1llator and Frequ ency S a 1 1 Y . . . . . . . . . . .  · , . .  . . . . . . .  

. . 
m ul taneou s  voltage vanat10ns 
from 100 to 1 40 VDC, th e fre­
quency remains with 0 . 0 1o/c .  
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I . L
_._
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_
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_
94

_
1
_. 1

_
c 

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

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

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

Receiv er Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 
conditions ( see Figs. 10 and 
1 8 ) .  

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  S e e  Fig .  1 4  

Receiver Signal-to-Noise Ratio Requirement s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2-db 

Minimum Channel Spacing . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  . . See Fig. 1 6  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 15-ma at 48 VDC, 20Q-ma 
at 1 25 VDC, 1 . 2 8  amperes 
at 250 VDC. 

Carrier On-Off Keying . . . .  .. . .  . . . . .  .. . . . .  . . . . .  . . .  . .  . . .  . . . . . . . .  . .  . . . .  . .  . . . .  . . . . .  . . . . . .  . . . . . .  . . . .  Requires one p air o f  con­
tacts cap abl e of k eying 8-ma 
DC a t  an open c ircuit vol tage 
of  125 VDC. 

Weig ht ( With Flexit est Cas e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr oximately 1 6-lbs. 

C AU T I O N  Refer application to We stinghouse 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-volt s , 
1 2D-kc an d 25°C.  

D E S C R I P T I O N  

G e n e r a l  

This compl etely transi storized c arrier-apparatus 
is a r esult of  extensive fi eld and l aborato ry t ests. 
From thes e tests, it was proven that transistors pro­
vide superior reliability over tubes. In addition, the 
latest printed circuit and filter techniques have im­
proved perform ance and greatly decreased the size. 
The expected long life of transi stors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low po wer requirements wil l  produce impor­
tant savings in battery and charger requirements. 

Transistors perform the same functions as vacuum 
tubes. How ever, tub es op erate by the flow of elec­
trons in a vacuum between elements, while transis­
tors depend upon the movement of electrons in a 
solid. This l eads to a more rugged type of con struc­
tion. Most transi stors are m ade from either germanium 

or silicon semi-conductor materi al s .  The junction 
transistor consists of a thin slice of germ anium or 
silicon with three different regi ons produced by in­
troducing sp ecific amounts of impuriti es. A thin wire 
is connected to each region. One outer region is 
called the emitter, the other the coll ector, and in­
serted between them is the base. These correspond 
roughly to the cathod e, plate,  and grid of a vacuum 
tube. 

The transistors in this equipment are of the 
junction type ,  and both NPN and PNP configurations 
are used. In the NPN transistor, the majority of the 
current is carried by electrons. In the PNP transistor 
there is a deficiency of el ectrons. These deficien­
cies are known as " ho les" . For practical purposes 
holes may b e  consid ered as positively charged 
"electrons" , and these p rovide most of the current 
flow in PNP unit s. In order to obtain m aximum effi­
ciency and reliability, both typ es are used in this 
equipment. 

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

M ec h an i c al 

Thi s app aratus is supplied in a Flexitest case 
and m ay be either flu sh or proj ection mounted in 
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TYP E K R CARRI E R S ET ____________________________________________________ ___ 

order to match oth er s witchboar d equipment. The out­
line dimensions and al so the dril ling plan for fl ush 
an:d proj ection mounting are shown by Fig. 1. The 
majori ty of the par ts ar e mounted on a pr inted circuit 
board. This board may be readily removed as fol lows : 

1 .  Remove the two output p lugs from th e 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 .  Loo s en the two screws at the bottom of the 
boar d and pul l  them out as far as they will extend. 

5. Pull board down to dis engage th e termin al s 
and l i ft out. 

Th e transmitter output filter may be removed by 
removing four mounting s crews from the bottom of the 
case and disconnectin g the coaxial cabl e. 

Fi g. 6 .  shows the l ocation of major components 
such as potentiometers, i ack ,  test points, crystal s,  
transi stors, etc. External connections and the 
Sch em atic Di agram are shown by Fig. 2. The num­
bered terminal s sho wn as s quares apply to the ex­
ternal terminals.  

P r ovisions 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 he r ear o f  the s et 
accommodates the adapter pl ug. A buckle type strap 
on each sid e  of t he adapter hol d s  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  b e­
yond that o f  the relaying equipment. When the K R  
Relaying Unit is suppl ied with the adapter, a patch 
cord is avail abl e  on separ ate order. This patch cord 
plugs into the telephone j acks on the adapter and pr o­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout information necessar y  for mount­
ing the Sleet Detector is shown by Fi g. 1 1. This 
unit consists of a potentiometer and pushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
switchboard mounting. 

For 250-volt operation ,  separate auxil iar y resis­
tors are required, as shown in Fig .  8 .  

E l e c t r i c a l  

Tran smitter 

The transmitter is  made of four main stages in -

4 

eluding an oscill ator, driver, power ampl ifier, and an 
output fil ter. In th e o scil lator, the cry stal is op erate d 
as a resonant circuit b etween the col l e ctor of one 
transistor and th e b ase of the other. The feedback is 
suppli ed through a capacitor from th e col l ector of the 
second tran sistor to th e bas e o f  th e first transi stor. 
The frequency is indep endent of voltage or t em pera­
ture chan ges of th e transi stors. Thus the frequency 
stabil ity is the stabil i ty of the crystal . 

The input to the driver stage Q- 1 0  i s  controll ed 
by potentiometer, R-4 2  which al so control s the trans­
mitter power output. In H ZM rel aying CARRIER STOP 
provides about + 40 volts  for blocking. Thi s is ap­
pl i ed 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 col l ector. For C ARRIER START (when 
in the blocked position) a smal l positive voltage is 
appl ied to the col l e ctor of Q- 10 by means of bl eed er 
resistors R-6 7  and R- 6 8 .  

The power ampl ifier consists o f  two transistors 
Q- 1 2 and Q- 1 5, which are op erated as class B ampli­
fiers in push-pul l .  Resi stors R- 52 and R- 5 5  are for 
s tabil izatio n.  

Th e output tran s former, T-7, matches coaxial 
cabl es of 50 to 70 ohm s. 

Resistor R-6 6  tends to k eep the source imp edence 
constant to p ermit proper tuning of the output filt er. 

The output fil ter consists of coi ls  L - 1 and L- 2, 
capaci tors C- 1 9  through C- 2 2. The f ilter is tunabl e ,  
and i s  provided t o  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 l in e "  resonances . 

Receiver 

The receiver is a sup erheterodyne in order to 
obtain constant sel ectivity regar dl ess of the channel 
frequ ency. (See Fi g. 1 4 . )  The major stage s incl ude 
an input fil ter , at tenuator, oscill ator, mi xer, I F  
filters, IF amplifiers,  detector and a D- C power out­
p ut stage. 

The input filter  prevents undesired signals from 

producing the IF fr equency. 

The receiver s ensitivity is adjusted by m eans of 

the continuously variable input control R- 1 and by 
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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 same as the transmitter oscillator. The 

frequency is 20-kc above the incoming signal 
frequency. 

The receiver channel frequency is determined by 

the input filter and the oscillator crystal.  The fre­

quency may be changed readily since both the filter 

and the crystal are plug-in components.  

Mixing is accomplished by feeding the incoming 
signal to the emitter and the receiver o scillator signal 
to the base of the mixer Q- 1 . Mixer oscillator re­

quirements are m et through adjustment of potentio­

m eter R-4. Inj ection 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 o f  2()-kc. The 
overall selectivity is determined primarily by the I F  
fil ter FL- 2. Typical ch aracteri stics of thi s filter are 
shown i n  Fig. 1 5. 

Th e IF ampl ifier consists of tran sistors Q- 4, Q- 5  
and Q- 6. 

The detector is  a full wave bridge rectifier. This 
rectifier  in conj unction with the IF amplifier Q-6 , 

provides the n ece ssary power to drive the D-C power 
output stage Q-7. 

Th e final output stage Q- 7 wil l  supply approxi­
mately 1 8  milliamperes to a standard 1 700 ohm dis­
tance relay RRH coil and its associated 500 ohm 
alarm coil .  It may also be used to drive other r elay 
coil s such as is shown by Fi g. 7, Supervi sory Co n­
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 s everal ways. The 
method used with K-DAR relays is to remove the 

positive voltage applied to terminal 15. In the case 

of distance relaying with Westinghouse HZ/HZM 
relays, application of a positive voltage to terminal 
18 will stop the transmitter output. Output may also 

be stopped by removal of negative battery from 
terminal 18 . 

Reserve Signal Detector 

The Reserve Signal D etector is sho wn by Fig. 1 1 . 
Effectively R- 1 is a remote transmitter output control.  
This control i s  obtained through varying the driver 
stage ( Q- 10 ) emitter bias, and is effective over a 40� 
db range of transmitter output. The detector i s  
switched into service by & 1. By adjusting R ,  1 for a 
given receiver relay current at the far end of the 
channel , a rel ative me asure of the channel attenuation 
may be obtained. This is discussed further in the 
s ection on Adj ustments. 

Communications 

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

us ed. Relaying t akes preference, and full output i s 

obtained since full voltage is supplied to terminal 1 5. 

Rel ayin g  Control Circuits 

Fi gs. 3, 4 and 5 sho w  simpl ifi ed diagram s of the 
relaying control circuits . 

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

The control o f  the carrier set i s  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 

trans mi 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 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 the c arrier set. 
This puts a potential on the driver stage in the 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 Bt 
(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 th e CARRIER STOP contacts. 

These contacts are shown in their normal standby 
condition. 

The HZ-HZM relays operating from the voltage 

and current on the transmission line, detect and 
determine the direction of a line fault and thereby 

control the carrier transmitter and receiver. 

The control of the carrier set is  such as to start 
the transmission of catrier when fault power on the 
transmission line is flowing out of the line section 

being protected. Conversely, when fault power is 

flowing into thi s  lin e section, the control is such as 
to block the transmitter and keep it from being turned 

on by s econdary functions such as sleet detection 
and communication,  should these functions be in use 
at the same time. Should carrier now be received from 
the remote station, the hold coil and alarm coil will 

energize through transistor Q-7 in the receiver. 

When carrier start operation occurs ,  the CARRIER 

START contact closes applying the full b attery 
supply voltage to terminal 15 of the carrier set. This 

puts a potential on the driver stage  in the transmitter 

and also applies proper bias for the power amplifier .  

When a car rier stop operation o ccurs, the CAR­

RIER STOP contact opens . This applies a positive 

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

6 

It i s  possible under cert ain 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 
"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 below 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 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 

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

C o n n e c t i on s 

External 

The external connections will vary slightly de­

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

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Coaxial Cable 

13  and 19 . . . . . . .  Supervisory Preference 
Contacts 

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

carrier start contacts 

16 . . . . . . . . . . . . . .  BatterY po sitive for alarm 

cutoff ( used with com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-

18 . . . . . . .  carrier stop for HZM Relaying 

19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bt 

20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C A U T I O N  If the transmitter output load is removed 

while the transmitter is energized, the transistors in 
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the power amplifier will b e  permanently damaged. A 
dummy load should be connected to the transmitter 
output if the coax is disconnected and the transmitter 
is to be energized. 

Wh en tuning line coupling equipment, short the 
coaxial cab! e to ground before changing taps on the 
Line Tuner or matching transform er. 

OPERATION 

48-Volt K-DAR, HZM , and GCY Relayin g, 
Tel emetering, and Supervisory 

125-Vo l t  K-DAR and GCY Rel aying 

1 25- Vol t HZM Relaying, Tel emetering, 
and Supervisory 

25Q-Volt K-DAR and GCY Relaying 

25Q-Volt HZM Relaying, Telemetering, 
and Sup ervisory 

Various combinations of the inductors and ca­
pacitors of the transmitter output fil ter are required 
depending on t he channel frequency . These are tab­
ulated in Fi g. 9 .  

Ad j u s tm e n t s  

This appar atus is 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 
described in th e following p ar agraphs. Fig. 6 shows 
the l ocations of t h e  various controls.  

Tran smitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 50,  6 0 ,  or 70 ohm non-inductive resistor depending 
on the char acteristic impedan c e  of the cabl e used. 

2. Fig. 9 shows typical output filter connections 
for var ious frequency ranges. In some cases it may 
be nec essar y to use either a high er 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 

Necessary internal connections are generally 
made at the factory , to customer order, before appara­
tus shipment. For reference purposes,  these are 

outlined in the following tabulation. Check the proper 

bleeder resistors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45 ,  R-47 and R-48 

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

R-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 1 5 .  

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

7 .  While  increasing R- 42, tune the output filter 
for maximum output until the output across the re­
sistor is approximately 8 volts. (See Fi gs. 12 and 
1 3. )  (Approximately _ 5 . 5-vol ts when operating from 
5 1- volt station bat tery . )  

B .  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 j acks J-3 and J-4. 

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

2. The unit is  shipped to have a gain of approxi-
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mately 250 millivolts (to produce 10 rna relay current) 
with inp ut control R- 1 in maximum clockwise posi­
tio!l. About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-7 4 ,  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 resi stor R-7 � .  which is connected to the base of 
Q-5 and the B+ supply for the IF. Resistor R-7 1 has 
been se lected at the factory to provide an overall 
gain of approximately 25 millivolts. 

a. Sensitivity Adj ustm ent for Noise 

If the maximum on- frequency no ise l evel is known 
or can be m easured, the recei ver can be adjusted for 
this I eve! . Disconnect the coaxial cab! e and connect 
a 6 Q-ohm non-inductive resistor and a VTVM acro s s  
termin al s  1 1  and 12.  Energize t h e  transmitter and 
output control R- 42 for the sam e output as the max­
imum noise. Then adjust the receiver input control 
R- 1 to obtain 1-ma output current. If it is impossibl e 
to obtain 1-ma output current with control R- 1 in the 
maximum clockwise position , then clip out resi stor 
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 bas e of Q-5.  After com­
pl eting the adj ustment of R- 1 ,  restore the tran smitter 
to ful l output. 

b.  Sensitivity Adjustment for Remote Signal 

When the maximum o n-frequency noise is un ­
k nown and cannot be conveniently measured, th e re­

ceiver may be adj usted for the remote si gn al .  First 
determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxi al cab! e and connect a 6Q-ohm 
non-inductive resistor and a VTVM across terminal s 
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
Thi s  comp ensates for average vari ations such as 
channel and voltage variations. For exampl e, if the 
chann el attenuation is 5-db, add thi s to the 15-db 
makin g a total of 2Q-db. Taking this from 8 volts 
output of the tran smitter, the receiver should then 
be s et for a sensi ti vity of 0.8  volts. To do this,  ad­
just th e transmitter output control R-4 2  for 0.8  vol ts 
and then adjust the r ecei ver input control so as to 
obtain 1Q-ma output current. If it is impossibl e to ob­
tain 1 Q-ma output cur rent with control R- 1 in the 
maximum cl ock wi se posi tion ,  clip out resistor R- 74 , 
which is conn ected to th e base of Q-4. If the gain 
is still insuf ficient, clip out r esistor R- 73,  which i s  
connected to t he base of Q- 5 .  After compl eting th e 
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adju stment of R- 1 ,  restore the transmitter to ful l 
output. 

It must be k ept in mind that the two p receding 
adj ustment procedures are to be u sed as a guide and 
will cover the majority of cases;  however, cases may 
arise where conditions ch ang e. For exampl e,  if the 
adj ustment is made per part a. , the noi se m ay in­
crease due to various reasons such as bad insulators ,  
which would require adjusting t h e  receiver t o  b e  less 
sensitive. In the adjustment of part b. ,  the attenua­
tion may increase due to sleet or line switching, 
which would n eces sitate increasing the sensitivity of 
the receiver. 

Reserve Sign al Detector 

Due to different typ es of operation and supply 
voltages, it is not practical to h ave a calibrated dial 
for this unit. However, calibration may be made at 
installation by re cording transmitter output ( either in 

db or volts) at various k no b  settings of the detector 
unit. Then, by adj usting the knob 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
amp eres. 

25Q-Volt Resistor Unit 

With th e appar atus energi zed, adjust R- 4 in the 
250-volt  resistor unit so as to obtain 1 25-volts at 
terminals 1 7  (B-) and 19 (B+) on the rei aying s et .  

Frequ ency Change 

If the frequency i s  changed in the fi eld, it is 
n ec es sar y to change the i nput fil ter FL- 1 to the d e­
sired channel frequency. This fil ter is of th e pl u g­
in type and may be r emo ved by unsnapping the clam p  
and pul ling the f il ter out. Th e transmitter oscil l ator 
crystal Y- 2 must be changed to the desired channel 
frequency. The receiver o scil 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 d er the 
existing connections and m ak e  the new connections 
p er the chart. After compl eting t he p re ceding, the 
tuning procedure as describe d und er Adjustments for 
transmitter and receiver shoul d then b e  fol lowed. 

Note also that capacitors C2 and C9 in the 
transmitter and receiver crystal oscillator circuits ,  
respectively, may have to b e  changed. For fre-
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quencies below 1 10 kc, these C!J.pacitors are 270 
mmf. each. For frequencies of 1 10 kc and above, the 
capacitors are 1 40 mmf. each. 

C A U T  10 N Turn power OFF before removing filters 

or transistors, as high ttansient currents may cause 
permanent damage to the transistors. 

M A l  N T E N A N C E  

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

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

In the following paragraphs, the transmitter may 

be unblocked (transmitting) by closing the CARRIER 

START circuit in the case of 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 R F  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- 1 5  
and J- 1 6  located near the output filter. Loosen the 

two screws inside the case near the top. Loosen the 

slotted thumb screws at the lower end of the board 

and pull these screws out as far as they will extend. 
Also remove the receiver coaxial cable plug. 

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

7.  Removal of  the Output Filter 

After the printed board has been removed, re­

move the screws on the outside of the case at the 
bottom. Lift out filter and disconnect the coaxial 
cable. 

8 .  Receiver Filters 

Fi g. 15 shows typical recei ver sel ectivity cur ves 
both RF and IF. If th e 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 generator and a fre ­
quency counter. 

9. Minimum Test Equipment for Installation 

a. Milliammeter 0-25 rna DC. 

b. 60-ohm 5-watt non··inducti ve resistor. 

c. A-C Vacuum Tube Voltmeter (VTVM). Voltage 
range 0 . 0 0 3  to 30 volts , fr equency range 60 cycl es/ 
sec to 230-kc, input impedance 7 .  5 megohms. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Voltag e Range: 0 . 1 5  to 300 volts 
Input Impedance : 7 .  5 megohms 

10. Desirable Test Equip ment for App aratus 
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 h ar ness (See Fi g. 1 7 )  
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TAB L E  1 

D-C PIN JACK M E ASUR EM ENTS WITH R E F E R ENCE TO B-

CON DIT ION A 
T x-B iock ed t t  

Descrip tion  J ack Rx-No Si gn al 

129 VDC 5 1 VDC 

RF Input J-2 0 0 

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

DC Rx Bt 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 1 10 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  

Bt J- 1 2  1 29 v 5 1  v 

DC Q- 10 Base J- 13  

DC 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, R x  = receiver 

1 0  

COND I TION B 
T x- B iock ed 

Rx-With S igna l  

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 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 
Tx-Un block ed 
Rx-No S i 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  

129 v 5 1  v 

18 v 18 v 

18 v 18 v 

130 rna 130 rna 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  K R  CAR RI ER S E T  __________________________ 1 ·_L_. 4_1_·9_41_· 1_c 

TABLE 2 

TYPICAL T RANSISTO R DC M EASU R EM ENTS WI TH R E F E R ENCE TO 8-

Con d i t ion A Cond i t ion B Cond i t ion C 
Tx- B i ocked Tx-B iocked T x-Unblocked 

Rx-No Si gnal  Rx-W i th 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 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- 10t t 1 8  18 0 . 4  

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

Q- 1 5t t  0 . 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
t t With respect to term F on printed board. 
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TYP E K R CAR RI E R SET 
______________________________________________________ __ 

TAB L E  3 

D-C BL E EDER MEASU R EMENTS 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-6 2 (J-8) l lOV l lOV l lOV 32V 32V 
Junction R-6 1 ruHi 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 - -

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

1 2  

Check Point  

FL 1-5 to Gnd. 
T 1 - 1  to Gnd. 
Q 1-E to Gnd. 
Q 1-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) 

TABLE 4 
TY PICAL R F  SIGNAL M EASU R EMENTS FOR R ECEIVER 

(Made with 0. 1 Volt a t  Term inal 5 of FL  1) 

25 MY 
Sen s i t i v i ty 

(Vo l ts) 

80 MY 
Sens i t iv i ty 

(Vo l t s) 

With Receiver Cry sta l 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 

With Recei ver Cry stal I n  

0 . 5  0 . 5  
0 . 1 5  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. 7 5  

250 MY 
Sen s i t i v i ty 

(Vol ts) 

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 
5 1V 

5 1V 
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TYP E  K R  CARRI ER S ET ___________________________ I_. L_._4_1 ·_94_1_. 1_c 

TAB L E  5 

TYPICAL R F  SI GNAL MEASU R EM ENTS FOR TRANSMI TTER 

CH ECK PO INT 

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J 13 to Gnd. 

Q 10-C to Gnd. 

T6-2 to Gnd. 

Q 1 2-B to Gnd. 

Q 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 the overall sel  ec­
ti vity 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 determined for 
any carri er frequency between 3()-kc and 20()-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 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 

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 w ould be 10-db down from 8 volts. This 
point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity were set to 
operate on 0.8 volts or 20-db, this point would be 

located on the left hand column. A line could then be 

drawn through the two points as shown by the dotted 

line. The intersection of this line with the center 
line indicates the minimum channel spacing. In this 

case if the interfering signal is being keyed on-off, at 
15 pps, the minimum spacing would be  2. 5-kc. 

4. Transmitter Output and Receiver Sensitivity 
Vari at ions with Voltage (Fig. 1 2) 

The se curves s how the variation of transmitter 

output and receiver sensitivity with changes in supply 

voltage,  at 1 20-kc and 25°C. The increase and de­

crease in transmitter output above or below 1 . 0  watts 
m ay be obtained in db from the transmitter curv e. 

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 CARRI ER SET ______________________________________________________ __ 

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

5. Tran smitter Output and Receiver Sensitivity 
Variations with Frequency (Fig. 1 3) 

Th ese curves show the var iation of t ransmitter 
output and r eceiver s en si tivity with variation in 
frequency, at a supply vol tage of 1 29 VDC, and 
25 ° C. They may be used in t h e  same manner as 
Fi g. 1 2. 

6. Supervi sory Control Connections ( Fig. 7 )  

When supervisory control i s  used with relaying , 
the supervisory control re lay coil is connected in 

series with t he RRH coil  in place of t he alarm relay. 
When supervisory control is used alone , a 1 20 0-ohm 
resistor R3 is connected in series wit h t he control 
relay coil by removing t he jumper across R3 , as s hown 
in Fig.  7 .  In order to maintain proper mark space 
ratio,  the relay bias current is adj usted for 9 milli­
amperes as indicated . 

The receiver RF filter and the I F  fil t er l imits 
are shown on Fi g. 1 5 .  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 filt..->r is 
divided into two separ ate sections. Th e sel ectivity 
sho wn is for each section, an d the pin connection s  
for each section ar e al so shown i n  the test circuit 
sk etch. 

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

1 4  

CI RCUI T  
F U NCTION D E SCRI PT ION 

SYMBOL 

CAP ACITORS 

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

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

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

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

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

C-7 B- to B+ Bypass 2 pi, ± 1 0%, 600 VDC, Paper 

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

tC-9 Xmtr.  Osc. F eedback 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- 1 0  Emitter Bypass 0. 25 pi, ±20%, 200 VDC, Paper 

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

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

t Note: 140 f.Lf.lf for osc.  freq. 1 10-kc and above. 
270 f.Lpi for osc.  freq. below 1 10-kc. 

MFR.  MANU FACTUR E R 'S 
CODE D E S I GNAT I ON 

1 330C567 H l l  

1 330C566 H43 
or 3 30C5 6 6  

H 5 7  

1 330C569 H47 

1 330C567 H09 

1 14C9400 H 18 

1 14C9400 H 17 

1 3 30C567 H02 

1 3 3 0C567 H 0 5  
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E L E CT R I CA L  P A R T S  L l  ST 

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

CAPACITORS (Concluded) 

C- 18 PA B leeder 0 . 5  pJ, ± 20%, Paper 1 3 30C567 H06 

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

C-20 Output Filter 390 ppJ, ± 5%, 2500 VDC, Mica 1 3 30C56 1 H 15 

C-2 1  Output Filter 680 fl!lf, ±5%, 2500 VDC , Mica 1 3 30C56 1 H 2 1  

C-22 Output Filter 1 200 11/lf. ± 5%, 2500 VDC, 1 330C56 1 H 27 
Mica 

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

C-25 Q-7 Emitter 12 lllfd, ± 20%, 200 VDC 1 187A177 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General Purpo se,  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- 1 0  Collector Same as CR- 1 

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

CR-7 Voltage Regulator Typ e 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 H08 

1 5  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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 I S T 

CI RCUI T 
FUNCTION DESC R I P TION 

M F R. MANUFACTU R E R ' S  
SYMBOL CODE DES IGNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 584C27 1 H02 

FH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/ 4 amp. 1 S1t330C69 1 H 12  

F-2 B+ Same as F-1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 

Freq. to be 30-kc to 60-kc 1 

specified by 60-kc to 1 10-kc 1 

customer 1 10-kc to 200-kc 1 

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

CONNECTORS 

J- 1 Printed 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 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 a s  J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 

1 6  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  K R CAR R I E R  SET ___________________________ I_.L_._4_1 ·_94_1_. 1_c 

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

CI RCU I T  
FUNCTION D ESC R I P TION 

MFR.  MANU F ACTU R ER'S  
SYMBOL COD E  DESI GNATION 

CONNECTORS (Concluded) 

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

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

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

J- 1 2  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 328C09 3 HO I 

J- 16 Output Filter GND Banana Tip Black 1 328C09 3 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 ( Part of FL-3) 1 329C449 

Assembly 

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

L-4 RF Choke Same as L-3 

TRANSISTORS 

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

Q-2 Rcvr. Osc. Type 2N 4 1 4  1 330C587 H09 
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TYPE K R CARRI E R SET ____________________________________________________ ___ 

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

CI RCU I T  
FUNCT ION DESC R I P T ION 

MFR.  MAN U F ACTU R ER' S 
SYM BOL COD E  DESIGN ATION 

TRANSISTORS (Concluded) 

Q-3 Rcvr. O sc .  Same a s  Q-2 

Q-4 Rcvr. IF Same as Q- 1 

Q-5 Rcvr. IF Same as Q- 1 

Q-6 Rcvr. IF Typ e  2N3 3 2, 1 3 30C587 H06 

Q-7 Rcvr. Output Typ e 2N 1 1 56 1 3 30C587 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  Typ e 2N498 1 3 30C587 H 1 2 

Q- 1 5  Xmtr. P A  Same as Q- 1 2  

RESISTORS 

R-1 Rec. Input 25 K, ± 20%, 1/4 W, Pot. 1 584C276 H 23 

R- 2 Filter Matching 10 K, ± 10%, 1 / 2  W 1 3 30C595 H 37 

R-3 Filter L oad 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 3 30 C664 H 5 1  

R-8 Rcvr. Voltage 30 K, ± 5%, 2 W 1 3 30 C668 H84 
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 S T  

CI RCU I T  
FUNCTION DESC R I P T I ON 

MFR .  MANU FACT U R E R 'S 
SYMBOL CODE D ESI GNAT ION 

RESISTORS (Continued) 

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

R- 1 1  Q- 2 Base 100 K, ± 5%, 1/ 2 W 1 330C665 H05 

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

R- 13 Q-3 Emitter 390 Ohms, ± 5%, 1/2 w 1 3 30C664 H 39 

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

R- 1 5  Q-3 Base Same as R- 1 1  

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

R- 1 7  Rcvr. O s c .  Bleeder 18 K, ± 10%, 2 W 1 3 30C597 H40 

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

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

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

R-2 1  Q-5 Bias 150 Ohms,  ± 5%. 1/2W 1 33 0C66 4 H 29 

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

R-23 Q-6 Bias 330 Ohm s ,  ± 5%, 1 / 2  w 1 330C66 4 H 3 7  

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. Ble eder 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 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 D E SC R I P T ION M F R .  MANU FACT U R E R ' S  
SYMBOL CODE D ES IGNAT ION 

RESISTORS (Continued) 

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

R-3 2  Q-8 Base Sam e 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 B ase Same as R- 1 1  

R-36 Q-9 Base Sam e as R- 2 

R-37 Q-9 Collector Sam e as R-6 

R-38 Key Filt er 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-4 2  Xmtr. Osc.  Output Sam e as R-4 

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

R-44 Q- 10 Bias 33 K, ± 5%, 1 / 2  W 1 330C664 H85 

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

R-47 Buffer Voltage 6 . 8  K, ± 5%, 1 / 2  W 1 3 30C664 H69 
Divi der 

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

R-49 P A  Bias 27 K ,  ±5%, 2 W 1 330C668 H83 
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TYPE K R  CAR R I E R  SET __________________________ I_. L_._4_1 ·_94_1_. 1_c 

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

CIRCUIT  
FUNCT ION D E SCR I P T ION 

M F R .  MANU F ACTU R E R ' S  
SYM BOL COD E  D ESI GN AT ION 

R ESISTORS (Concluded) 

R-50 Xmtr. P A  Same as R- 19 

R-5 2  Q- 1 2  Emitter 10 Ohms,  ± 5%, 1/ 2 w 1 330C664 H0 1 

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

R-59 Xmtr. Bleeder 47 Ohm s, ± 10%, 1/ 2 w 1 330C59 5 H09 

R-60 Re cvr. Bl eed er 1 K, ±5%, 25 W 1 584C4 1 6  H57 

R-6 1 Recvr. Bl e eder 600 Ohms,  ± 5%, 25 W 1 584C4 16 H47 

R-6 2 Recvr. Bl e eder 350 Ohms, ± 5%, 25 W 1 584C416  H 5 2  

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

R-6 6  T-7 Load 560 Ohms, ±5%, 2 W 1 3 30 C668 H43 

R-67 Xmtr. Blocking 10 Ohms, ± 5%, 2 W 1 330C668 H0 1 

R-68 Xmtr. Blocking 10 K, ± 10%, 10 W 1 3 30C577 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 3 30C59 5 H 15 

R-7 2  Q-5 Emitter 68 Ohms,  ± 10%, 1/ 2 W 1 3 30C595 H 1 1  

R-73 Q-5 Base 180 Ohm s ,  ± 10%, 1 / 2  W 1 3 30C595 H 16 

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

R-75 Q-4 Colle ctor 22 K, ± 10%, 1 / 2  W 1 3 30C59 5 H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R  CAR R I E R  SET 

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

CI RCU I T  M F R. MAN UFACTU R E R' S 
SYMBOL F UNCTI ON DESC R I P TION CODE DES IGNAT I ON 

TRANSFORMERS 

T-1 Rcvr. Input Impedance Ratio 10 K;  1 S#19627 9 8 , L- 6 33005 
1 0K 

T-2 Rcvr. Osc. Impedance Ratio 10 K:  1 S#196 2797,  L- 6 3 300 3 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: 1 S#19 6 2697,  L- 59 2 1 7 1 
300 ohms 

T-4 IF Output Impedance Ratio 4 K: 1 S#1962693,  L-59 2289 
500 ohms 

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

T-6 Xmtr. Buffer Impedance Ratio 10 K:  1 S # 1962698, L- 5 9 2 170 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930 :  1 S # 19 6 2694, L- 6 33 00 0  
6 0  

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- 1 8  Same a s  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 

22 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om
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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 

MFR.  MANU FACTU R ER 'S 
SYMBOL D E SC R I PT ION CODE D ES I GNAT I ON 

SOCKETS 

X-1 FL-1 Octal 1 3 30C689 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 5 8 4C606 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 

RESERVE SIGNAL DETECTOR 
(S#4 7 0D 1 67G02) 

R- 1 Resistor, Level 100 K, 2 W, Pot. 1 5 1-D- 1 976 H 1 7  
Control (S#14 75074) 

R- 2 Resi stor, Limiting 2 000 ohms , 2 "  tube. 1 1 26 7296 

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

LIST OF M ANUFACTURERS 

1. Westinghouse Electric Corporation 

2. National Co. , Inc . ,  Malden, Mass. 
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1--- 2 Pz � � DIA . - 2 HOLES 
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FOR PR!JJECTIOII MOUNTING 
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TYP E K R CAR RI E R SET __________________________________________________ ___ 

0 Tl 1 I 23 CARRIER � P 13 
TES T 

R X - I  
CA!U!I£1<!. 
S WI T C H  

17S .n. /  S! V 
i!OOA / 1�9V 

1'l 50 A / 258V 

B-

I K/SI V  

4K.I 1 29 V  
IDK/2 58V 

(. 50..11./St V 
IK/I 'J 9 V  
l l( / f58 V 

c o  

R E(J(!!R£MEN TS FOR:_ 

5 UPPL.Y C41V�Icli! 
V() L T.4Ge STA R T  

SJ V O C... + SI V .  7MA 
1 2'J VDC. + 129V. 8MA 2 58 VDC + 258 V.8MA 

CA ��IE!a 
S TO P  

+28 V 
+ 4o v 
f 4� v 

KR R£L A YIAIG TR A NSMITrER / 
.REl.V EX TERNAL COAINECTIOJ.J S 

TERMINAL - C"O IJ�ECT'ItJM 

II . GINJUAID 
12. OJA 'tiAL CABLE 

' 
' 

tf 

S T�A P 

IN 
IN 

o u r  

f t  

IN 

1.3. StJI'E/lt VISORY PREFE!<ENC£ CONTACT 
1 4· CA I(IttER 5 Tt>P B - IUTURI./ 

IS CARRI�R S TART (POSITIVI!) 

C u TOFF 

!6 A I.A�M CiJT()FI"" F()� CtJMMtiiJICATI()IJS 
17 8 MIA/US 
/B CA����A! STOP (Hl /H�M) 
19  8 PI..US 
2 0  RE LAY CO I L  

[ l CARRIE/C. T�LJ A L A RM 

I (O M 
I 
I 

NOTES 

f �0/f Sl � 1 2 9  V D C  S U PPL Y. 

r t FOR. Z.$'8 VOC S UPPL Y iJ S E  
3 3 0 C t 91 HOI �l'SISTO /f!  U N I T 

te E F  D WG 2 '2 3 8 4 9 7  

0 �0 � SUPE� 'IIfO� Y CdN T�OL 
Pt?EI'"£� E .4/Ct! CO AJ TAC TS . 

* Fig. 3- Relaying Control Circuits - HZIHZM (Dwg. 1-329C704) 
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M£ 
co 

I IN 

�A! A'/! A'.C 
I_ - - 18 '1: - 17 

REQ UI�EMEJIT.S F{)� K· OAit I?EL A YII<IG 

S UPPL Y VO L TA GE 
51 V D C  

I 2 9  VDC 
2 .5 8  VDC. 

CA IUciER STAil T 
+ 37 V, 7M4 

+ t o o  V' 8 M4 
-1 1 0 0 V 8 MA 

I( R  f<E t.. A Y IAJIS 7RANSMITT�IC I 
R/!"CV. EXTE�NA. L COAIAJ4CT/tJ NS 

7E R/V!INA.L- COIJIJ � CTI O I/ 

5 !!!0 UNO 

COAXIAL CA BL E 

CAKINE� STOP 
C VOLT$ 
0 VO LTS 
0 VOLTS 

I . L. 41 -941 . 1 C  

ALARM ,-------41 

C) CA RR!££ [ A L A,('M 
curoFF 

e 
'2 Jt:.  

.3 . 751<. 
19 1<. 

NOTES 

KR 
� - - I 

OI)TI"IJ T i 
-©&7 �cv.e.. • 

TRANSISTtJE?.. . 

(OM/1 

RF GKOUND S WtTCJ.t 
QIZ : 

I 

� '---4--+--}., 
I - COA XIAL 

CA B L E  
TO L INE 

KR CA R�!£� 4SSY TUJJE� 
REF lJ Wq 540 D 78 0 

I , 
- - __ j _ _fft 

/ I  

1 2.  
1 3  

I +  
I S  
, ,  

S ti,..E�VtSOI't.Y PRE FE �EJJC� COIJIA CT 
CARRIER STO P �- fltE.TU{t;l.N 
CAitltiE� STAitT�lJSIT/VA!l) 

f ,COR 5 1 4 1 2'7  VDC S U PP L Y  

/ 7  
1 8  
/ 9 . 
z o  

28 

A I.. A�M CUTOFf' FOR.. COMMUWICAT/OAIS 
8 M/4JU S 

CA�IY/Eil.. STIH' {Nr/H�M) 
B PL U S  
RE L A Y  CO IL 

f t FOR 258 V D C  SUPPLY USE 

3 3 0 CI91 J..Id l  RESISTOR. UNI T 
RIEF DWG 2 23 8 4-9 7  

* Fig�-Relaying Control Circuits - K-Dar (Dwg. 3-329C704) 
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TYPE KR CAR RIE R SET ---------------------------1 ·_L ._4_1 -_94_1_· 1_c 

CA RR/Eli!.. STA !tT 

sc.  

f 
A L A RM 
C IJ TOFF 

r: l (ARmL T f AL IIRM 
'� 

R. C V R.  RELF>\'Y C O I L  

@+ 
16 T �� 01 (O M N! 

o u rPu r 1 R F  G RO U ND 
- --�Q7 RC-c,<i.- - ; Q t2. TA'A NSt S TO� ! ; ·�5 1-'.}I I T C�A X I A L - -] �b-+J CA 8 L. £  -- If -1- �o-n i���e 

.._ 1  I ! � � _ 

r-------t-----_..J -=- � I  -:!:-
Q /5- "' 1 

-
I 

I(R CA R/i'IER A SS Y  I F/ 

KR. REF OWG. 540V 7 80 I 1 

e._-_ ___.. ___________ 
__. � - - - - - - � --=-== ---�J t 

!:E Q U IR.EMEIJTS FOR.. 6 C >l  /G C Y  IU! L A  Y'IN<i 

S tJPPL Y V()LiAGE CARRIER STA it T  C A ��/€11( STOP 

51 voc + 37 V ,  7MA 0 VOLTS 

129 VDC. + IOO V, 8 MA () VOLTS 
2 SB VDC. r /OO V, 8MA 0 VOLTS 

K R R. EL A  Y I IJ G  TRA I./5 /111/ T TE� I 
!<£CV, EXTERNA L  CONNECT/OJ-I S 

TERM/MAL- COI..IAJ/EC TIOIJ 

I I .  G�Oli�O 
/Z.. COA I<IAL CA/fli. E  
1 8 .  .SI.IPERVI SCJIIl.Y �EFE�IJ!Ct!. CO�rAGT 
/ 4-. CAI?RI£R STDP B- llfETLI/QAJ 

I !S . CA R�/EI( STAA. T (P65/TIVE) 
I � .  A L A �M CllrD,:!= rOlf!. COMMUAIICATIOAIS 

1 7 . E3 M!J.JUS 
IS . CA RiiNER SToP (Hl/NZM) 
; 9. 8 PL IJS 
2 0 R£L A  Y' COlt... 

I< 
2 1(  

.3 .  75K 
1 9· K. 

NO TES 
-'1( FOR 'If!. ' USE Of.I/Vf!TE V!Ttet:OUS EN4MEI..EO 

DI VIDOHM AD..I U S TA I!J L E  4K Ore 2al( eS W 

RESISTtJR.., COIJI./E'C.T ( ADJUST FOR VALUES 
SHo wN 

.6. T Y PE IW 3 0 S I 

T FO R Sl � 1 2 9  V OC. S U PPLY 

t -t  roR ess v o c.  SUPPt.. "t' use 

33 0 C ifJI I-IOI RESISTOR.. UIJI T 
R. !! !=  D WG 2 2. 3 8 4 9 7  

0 !=OR. S UPERVISORY CONTROL 
PR.EFER EAICE CON TA C TS 

* Fig. 5. Relaying Control Ci rcuits -GCX!GCY (Dwg. 2-329(704) 
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TY P E K R CARRI ER SET _______________________________________________________ 
I ._

L
_. �

4 1�-9
�

4
�
1 .�

1 C 

� � �--8 

Kl 

ADJUST FOR 
9 M A  AT J l  

NOT E S :  

II 

t.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 
WITHOUT R E L AYING.  

2.  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 6 6 .  

........ 5 WI D E  x 2 DEEP-TWO SLO T S  -
8 1 6  

""' 

J 2  

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEW£0 FROM REAR OF PANEL 

� 
-

1 -i 
'¢' 

J 
2 ��� 4 -leo 

i')j� 
+ 

629A552 

I{)IC\.1 - f(')  
f(') u _l 

j ��-·�------------ta1t_M_T_G_._c_EN_TERS 
___________ ��-�� 

Fig.  7. Supervisory Control A uxi liary Relay Connections (Dwg. 629A552) and Outline (Dwg. 2928 99 1). 

292B991 
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TYP E K R  CAR R I E R SET ________________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V ICE  AND 
SUPERV I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  P I G -2 ) 

250-VOLT OPERAl i ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED A S  SHOll O N  APPL I CAT I ON DRAW I NG 329C70� 

FOR Hl/HlM OPERAT I ON ,  THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7.  ( NOT REMOVED FOR K·DAR lltAYIII) . 

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

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

O UT 

I N  t I .  I A M P. 

COM . 2. 5  

R 8  R 7  R G  

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS A T  2 80  v .  

NOTE : KR SUPPLY VOLTAGE W I LL B E  APPROX I MATE LY � �� VOLTS 
UNDER STANDBY  COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT Hl/HlM OPERAT I ON 

JUMPER TP-7 AND TP-8 I S  REMOVED . 

�8 VOLT OPERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN TP8 AND TP9 
BETWEEN  TPS AND J 1 2  
BETWEEN TPl A N D  TP2 
BETWEEN TP3 AND T� 

I N  THE FT CASE , JUMPERS 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 SUPERV I SORY C ONTROL, 
R59 IS  CONNECTED I NTO THE C I RCU I T. 

Fig. 8, Connections, 48-"250 Vo l ts and Supervisory Control (Dwg. 40 7C97 1) 
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TYPE KR CAR RI E R SET ____________________________________________________ 

I
._

L
._

4
_

1 -_
94

_
l

_.
l c  

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 - 31 . 8  KC- 3 6 .  0 KC 
4 - 35 . 4  KC- 3 9 . 0  K C  
5 - 38. 0  KC-41 . 0  KC 
� -- 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 
IO - 57 . 0  KC-7 2 . 3  KC 

I t - 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- 1 1 4 . 5KC 
1 5 - 102.  7KC-147 . OKC 
ItO - 136 . 6KC- 210 . 0KC 

COIL 

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

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

COIL 
CONNECTIONS 

!t§ j 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 

! §=� 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 

PAR ALLEL 
CAPACITOR CONNECTIONS A 

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

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

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

Fig. 9. Connect ions - Output Fi l ter (Dwg. 149A420) 
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TYPE KR CAR R I E R  SET ____________________ _ 

10 

9 

8 

7 

! 6 

� � 5 
... 
... 
... ' <C 

8 
3 

2 

1 

0 

34 

' \ I If i\ I 
\ \ I I 

' ' I If � J 
\� � �  I I � 

� . I � 

� J 
\ I 
\ I 

' , 
\ J \J l v 

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

Fig. 10. Transmitter Output Fi lter Selectivity (Dwg. 377996) 
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TYPE K R  CAR R I E R  S ET 

0 

@ 

5 

0 L MAX. T• !?>I Q) ouTPVTV 

0 

0 

Fig. 1 L Reserve 

SCHEMATI C 

. l l .  DIA.(o4 MOL£S) 

- -+ 
I � ! I -:r � I 
I 

W

I 

. 

I W-- - -- -�- ·.:N. cu:joud J --1 � 3'"' 
f-. 3l 

1 .  (Dwg. 329 C703) Signal Detector Out l ne 

I . L. 4 1 ·941
. 1 C  
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TYP E KR CAR RI ER S E T  __________________________________________________ ___ 

36 

+ 2 

+ I 

OB 0 

- I 

- 2 

- 3  

- 4  

- Jl 
INC!?£ ASING O() TPU T 

INC/lEA S ING SENS I T/1/I T Y  

-

/ ';"' 

/ 
� 

oi of? 
1'€-(t. 

tft'1 It" tl !1 �.-�/__ 
1 �\ 

�\ \ � e}/ 
�4-

\'1\ 
(J� 

�� 

/ 

// / 

/ 
� 

v 

RECEIVE� SENSITI VITY = 4 0  M V  A T  12 9 VDC 

TRANSMIT TER OUTPUT - /. 0  W A T  /2 9 VDC 
- ( 1.0 W a  8 . 0  VOLT.S A T  CD O  OHM.S ) 

FREQU£NC Y =- /2 0 KC 
TEMPERA TURE • 2 5°C 

I I I I I 
/00 110 120 1�0 

SUPPL Y VOL TA G£ 

I 
// 7 

140 

Fig. 1 2. Transmitter Output and Receiver Sensitivity Variations with Voltage (Dwg. 377999) 
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TRANSMITTER OUTPUT ¢ RECCIVER SENSITIVITY 
VARIA TIONS WITH FR£QU£NCY 

� 

�r-----..� h e-� .Se: I ....,..s,.)"-,.. ""/>--
INCREASING SENSITIVITY 

y 
- INCREASING OUTPUT I � 

TI?A NSt.-1/TTER OUTPUT I� 

I I I I I •�I i 

�, 
RECEIVER SENS ITIVITY = 40 M V A T  120 KC 

TRANSMITTER Ol.JTPUT = l O W  A T  ! Z O KC (1.0 W = B. 0 VOLTS A T  r;,o OHMS. 

5/JPPL Y VOLTA GE = / 2 9  VOC 

TEMPERA TURE - Z5 ° C  

I 

I 

,� 
I 
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� � I 

40 (;.0 BO 100 120" 140 /fiiO 
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TYP E  K R  CAR R I E R  SET ------------------------------------------------------------

50 

46 

40 

as 

� � 50 

� 25 � 
� � 
V) 
).. 20 
� � 
� IS 

/0 

6 

0 \ IJ 
-.2 _ ,  Fo .,. , 

FREQUENC Y (Kc) 

Fig.· 14. Receiver Sel ectivity (Owg. 377993) 
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TY P E K R CARRI E R SET 
______________________________________________________ 

I ._
L ._

4
_

1
_-

9
_
4l

_._
l c

_ 

I F  FILTER TEST CIRCUIT 
, SEC . I 

RF FILTER TEST CU2CUIT 

-6 

20 

1 5  

dl 
0 1 0  

5 

0 7 9  20 2 1  
F ( KC )  

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

DB 

r 
f-7<'...,....-+-�--+--- JJo ----+---+-+---1'-7"-7'1 I 
"'""''-2--+---++--- 30 ---t-1'---+----b�'-i 

-4 

I 

-2 +Z 

FREQUENCY ( KC) 
FL- 1 Requirem ent with typical selectivity 
curve at 120 KC.  Insertion loss 18 DB 
max. Including mat ching resistor.  

Fig. 15. Receiver Filter L imits (Dwg. 377995) 
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TYP E K R CA R RI E R SET ______________________________________________________ ___ 

50 

(80AIV) 40 

� � 
.8 0  ).. .... 

� 
� 
' � - -� 20 - -

� :s 
� M .' 0 (\( 

(BY) 0 

+ 1 0 

40 

- -

- -- -- --
- - - -

ZERO DB = 8 VOl T.S 

'tii/NIMUM CHANNEL SPACIN� 
FOR K£ Y£D CARRIER IS PP3 

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

- -

0 (BV) 
CQ' � 

1 0  � ..,;: 
"" .... � � 

20 � 
\) 
� � 

s s o  � " 

40 (�OMV) 
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Westinghouse I . L. 4 1 -94 1 . 1 C  

I N ST A L L A TI O N  • OPE R A T I O N  • M A I N TEN A N C E  

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

TRANSMITTER -RECEIVER 

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

KR Reserve Signal Detector . . . . . . . .  . 
Styl e 

470D l 67 G02 

250 Vol t  Resistor Unit . . . . . . . . . . . . . . . . . . . . . .  330C 1 9 1  H 0 1  

Test Harness (Compl ete Set) . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D 346 G03 
Main Harness . . . . . . . . . . . . . .  : . . . . . . . . . . . .  7 56D 346 G04 

T A B L E  O F  C O N T E N T S  Adjustm ents 
Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 

Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 Reserve Signal D etector . . . . . . . . . . . . . .  Page 8 

Speci f i cations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 2 
25o-Vol t Resistor Unit . . . . . . . . . . . . . . . .  Page 8 
Frequency Change . . . . . . . . . . . . . . . . . . . . . Page 8 

Des cription Maintenance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 9 

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Application . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  Lis t . .  . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  
Ele ctrical . . . . . . . . . . . . . . . . . . . . .  . 

Transmitter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 
Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 4 

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

Transmitter Control Circuits . . . . . . . . . . . . . .  Page 5 Tabl e 
Reserve Signal Detector . . . . . . . . . . . . . . . . . .  , Page 5 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

1 D-C Pin Jack Measurements with 
Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 1 0  

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

Ins tal lation 3 D-C Bl eeder Measurements with 
Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 3  

*SUPERSEDES I . L. 41-941 . 1 8  
Denotes change from superseded i ssue. E F FECTI VE DECEMBER 1965 www . 
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TYP E K R CAR RI E R S E T  ______________________________________________________ __ 

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

Figure 
1 outline - Fl exitest Cas e 

References 
540D 753 

2 Internal Schematic . . . . . . . . . . . . . . . .  . . . . . . . .  540D 780 
3 Relayin g Control Circuits 

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

(K-Dar) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3- 329C704 
5 Rel aying Control Circuits 

(GCX/GCY ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Lo cation. . . . . . . . . . . . . . . . . . . . . . .  5 4 0D 78 1 
7 Supervisory Control Receiver 

Connection . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 4 8- 250 volts 

and Supervisory Control . . . . . . . . . . . .  4 07C 9 7 1  
9 Transmitter Output Filter 

Connections . . .  . .  .. . . . . . .  . .  . . . . . .  .. . .  . 149A420 
10 Tran smitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Reserve Signal Detector - Outline and 

Schemati c . . .  . . . . .  . .  .. . . . . . . .  . . . . .  . . . .  . 329C 703 
12 Tran smitter Output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377999 

1 3  Transmitter Output and Receiver 
Sensitivity Variations with Frequency. C 378000 

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

15 Receiver Filter Limits . . . . . . . . . . . . . . . . .  . .  
1 6  Minimum, Channel Spacing . . . . . . . . . . . .  . .  
17  Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

C 3 77995 
C 3 77998 
756D 346 

CAUTION The voltages encountered in this equip­
ment ar e dan gerous to life . To be safe, disconn ect 
the power source and clos e th e groundin g  switch 
when servi cing th e equipm ent. 

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

Th e Type KR Relaying Tran smitter-Receiver i s  
designed for Distance Rei aying, Tel em etering, 
Supervisory Control and Sl e et Detection. Facilities 
are provided for a plug-in t ype voice adapter. The 
basic design is for op eration from 1 25-volt station 
batteries. However, the apparatu s may al so be oper­
ated from 48-volt or 25D-vol t station batteries by 
means of var ious internal connections.  Th ese various 
connections as wel l as most of th e adjustments are 
made at the factory , a1 though they c an be changed in 
the field .  

Al though designed primarily for operation with 
Westinghouse protective relay s,  this appar atus may 
also be coordinated with other typ es of directional­
distance relays and with mo st other contact keyed 
devic es . 

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

2 

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

Ch annel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4D-db 

Transmitter Power Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 . 0  watt at standar d condi­
tions ( s ee Fi gs. 12 and 13).  
0 . 5 watt with a 4 8-volt d-e 
suppl y .  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  At l east 4 6-db below funda­
mental . 

Transmitter output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Matches one 6 D-ohm coax. 
cabl e .  (Suitabl e for 5 D- 70 ohm 
cabl e . ) 

Transmitter Outp ut Filter Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 0  

Transmitter and Receiver Oscillator and Frequ ency Stability . . . . . . . . . . . .  , . . . . . . . . .  From- 20 ° C  to + 50 o c  with si­
m ul taneous voltage var iations 
from 100 to 1 40 VDC, th e fre­
quency remains with 0 . 0 1o/c .  
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TYP E  KR CARRI E R  SET ---------------------------'· L_._4_1 -_94_1_. 1_c 

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

Ambient Temperature Range .. .. . .. . . . .  . .. .. .. .. . .. .. . .. .. . .. .. .. . . . . . . . . . . . . .  . .. . . .. .. .. . .. .. - 20°C to +50°C. 

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

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

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

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

Minimum Channel Spacing . . .  . .  . . . . .  . .  . . . . .  . .  . .  . .  . .  . .  . .  . .  . .  . . . . . .  . . . .  . . .  . .  . .  . .  . . . .  . .  . .  . .  . .  . .  . .  . See Fig. 1 6  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 15-ma at 48 VDC, 20D-ma 
at 1 25 VDC, 1 . 2 8  amperes 
at 250 VDC. 

Carrier On-Off K eying . . . .  .. .. .. . .. .. .. .. .. . . .. .. . . . . . . . .. .. . .  . . .. .. .. .. .. . .  .. . .  . . .  .. .. .. .. .. .. Requires one p air of con­

tact s cap abl e of keying 8-ma 
DC at an open c ircuit voltage 
of 125 VDC. 

Weig ht ( With Flexitest Cas e) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr oximately 1 6-l bs.  

C AU T I O N  Refer app lication 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 2D-kc and 25° C. 

D E S C R I P T I O N  

G e n e r a l  

This completely transi storized carri er-apparatus 
is a r esult of extensive fi eld and l aboratory tests. 
From thes e test s, it was proven that transistors pro­
vide sup erior reliability over tubes. In addition, the 
l atest printed circuit and filter techniques have im­
proved performance and greatly decreased the size. 
The expected long life of transi stors as compared 
with vacuum tubes will re duce maintenance costs, 
and the low power requirem ents will produce impor­
tant savings in b attery an d charger requirements. 

Transi stors perform the same functions as vacuum 
tubes. However, tubes op erate by the flow of el ec­
trons in a vacuum betw een elem ents, whil e  transis­
tors depend upon the m ov em ent of el ectrons in a 
solid. This l eads to a m ore rugged type of construc­
tion. Most transistors are m ade from either germanium 

or sili con semi-conductor materials.  The junction 
transistor consi sts of a thin slice of germanium or 
silicon with three different regi ons produced by in­
troducing specific amounts of impuriti es. A thin wire 
is connected to each region. One outer region i s  
called t h e  emitter, t h e  other t h e  coll ector,  and in­
serted between them is the base. These correspond 
roughly to the cathode, plate, and grid of a v acuum 
tube. 

The transistors in this equipment are of the 
junction typ e ,  and both NPN and PNP configurations 
are u s e d. In the NPN transistor, the majority of the 
current is carried by electrons. In the PN P transistor 
there is a deficiency of el ectrons. These deficien­
cies are known as "ho l e s " .  For practical purposes 
holes may b e  considered as po sitiv ely charged 
"electrons" , and these p ro vide most of  the current 
flow in PNP units. In order to obtain m aximum effi­
ciency and reliability, both typ es are u sed in this 
equipment. 

Sil icon transistors are u sed in the transmitter 
and receiver output circuit in order to stabilize 
critical circuit performance at elevated temperatures. 

M ec h an i c al 

Thi s apparatus is supplied in a Flexitest cas e 
and may be either flush or proj ection mounted in 
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TYP E K R CARRI E R S ET ____________________________________________________ ___ 

order to match other switchbo ar d equipment. The out­
l i ne dimensions and al so the drilling plan for fl ush 
and proj ection mounting are shown by Fi g. 1. The 
majori ty of the par ts ar e mounted on a pr inted circuit 
board. This board may be readily remo ved as fol l ows : 

1 .  Remove the two output p lugs from the red and 
black jacks. 

2 .  Disconnect the recei ver input coaxial cabl e 
connector. 

3 .  Loos en the two s crews at the top of th e 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 disen gage the terminal s 
and I ift out. 

Th e transmitter output filter may be removed by 
removi n g  four mounting s crews from the bottom of the 
case and disconnecting th e coaxial cabl e .  

Fi g .  6 .  shows th e l ocation o f  major components 
such as potentiom eters , j ack,  test points, crystal s ,  
transi stors , etc. External connections and the 
Sch em atic Diagram are shown by Fi g. 2 .  Th e num­
b ered terminal s sho wn as s quares app ly to the ex­
ternal terminal s .  

P r ovi sions are- made for pl ugging the voice 
Adapter Unit in the r ear o f  the relaying equipment. 
Octal socket mar k e d  X- 4 on t h e r ear o f  the s et 
accommodates the adapter plug. A buck l e  type strap 
on each side of t h e  adapter hol ds the unit in p l ace 
after it  has been plugged in.  The normal projection 
for a rear mounted Voice Adapter is 3-inch e s  be­
yond that o f  the relaying equipment. When the KR 
Relaying Unit is suppl ied with the adapter, a patch 
cord is available on separ ate o rder. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently located terminal 
board. 

The panel cutout info rmation necessar y for mount­
ing the Sl eet Detector is shown by Fi g. 1 1 . This 
unit consists of a potentiometer and pushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation, s eparate auxil iar y resis­
tors are required , as shown in Fig. 8 .  

E l  ectrico l  

Tran smitter 

The tran smitter is made of four main stage s in -

4 

eluding an oscill ator, dri ver, power amplifier, and an 
output fil ter. In th e o sci l l ator, th e cry stal i s  op erated 
as a resonant circuit b etween the col l e ctor o f  one 
transi stor an d th e b ase of the other. The feedback is 
suppli ed through a capacitor from th e col l ector of the 
second tran sistor to the bas e of th e first transi stor. 
The frequ ency is indep endent of voltage or t em p era­
ture changes of th e tran si stors. Thus the frequency 
stability is the stabil i ty of the crystal . 

The input to the driver stage Q- 1 0  i s  controll ed 
by potentiometer, R-4 2  which al so control s the trans­
mitter power output. In H ZM rel aying CARRIER STOP 
provides about + 40 volt s  for bl ocking. Thi s is ap­
plied to Q- 10 through T- 6 .  Diode CR- 5  prevents dam­
age to the transistor when this po sitive vol tage is ap­
pl ied to th e coll ector. For C ARRIER START (when 
in th e blocked position) a smal l positive voltage is 
applied to the col l e ctor of Q- 10 by means of bl eed er 
resistors R-67 and R- 6 8 .  

T h e  power ampl ifier consists of two transistors 
G- 1 2 and Q- 1 5, which are op erated as class B ampli­
fiers in push-pul l .  Resi stors R- 52 and R- 5 5  are for 
s tabil izatio n. 

Th e output transform er, T-7, matches coaxial 
cabl es of 50 to 70 ohm s .  

Resistor R-6 6  t<=:nds to k eep the source imp edence 
constant to permit proper tuning of th e output fil t er. 

The output filter consi sts of coi l s  L- 1 and L- 2, 
capacitors C- 1 9  through C- 22. The f ilter is tunabl e ,  
and is provided t o  attenuate harmo nic s  and other 
spurious outputs. It shoul d be noted that the filter 
contains no shunt el ements, resul ting in a reverse 
impedance free of "across the line " resonances. 

Receiver 

Th e receiver is a sup erheterodyne i n  order to 
o btain constant sel ectivity re gar dl ess of th e channel 
frequ ency. (See Fig.  1 4 . )  The major stages incl ude 
an input fil ter, at tertuator, osci l l ator, mi xer, I F  
filters, I F  amplifiers , detector and a D-C power out­
p ut stage. 

The input filter prevents undesired signals from 

producing the IF frequency. 

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

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

ally the same as the transmitter oscillator. The 

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 b ase of the mixer Q- 1 . Mixer oscillator re­

quirements are m et through adjustment of potentio­
m eter R-4. Inj ection 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 us es an IF frequ ency o f  2Q-kc. The 
overal l selectivity is  determined primarily by th e IF 
filter FL- 2. Typical characteri stics of this fi lter are 
shown in Fig. 15. 

Th e I F  amplifier consists of transi stors 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 nece ssary power to drive the D-C power 
output stage Q-7. 

Th e final output stage Q-7 will supply approxi­
mately 1 8  milliamperes to a standard 1700 ohm dis­
tance relay RRH coil and its associated 5 00 ohm 
alarm coi l .  It may also be used to drive other r elay 
coil s such as is shown by Fi g. 7, Supervi sory Co n­
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 

thi s  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, Tel emetering, 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 di stance 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 . 

Reserve Signal Detector 

The Reserve Signal D et ector is shown by Fig. 1 1 . 
Effectively R- 1 i s  a remote tran smitter output control .  
This control i s  obtained through varying the driver 
stage ( Q- 10 )  emitter bias, and is effective over a 40· 
db range of transmitter output. The detector i s  
switched into service b y  & 1 .  By adjusting R · 1 for a 
given receiver relay current at the far end of the 
channel , a rel ative measure of the channel attenuation 
may be obtained. Thi s is discussed further in the 
s ection on Adj ustments. 

Communications 

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

used. Relaying t akes preference, and full output i s  
obtained since full voltage is supplied to terminal 1 5 .  

Rel ayin g Control Circuits 

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

1.  K-DAR and GCY Rel ayin g (Figs. 4 and 5 )  

The control o f  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 cont rol 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 

trans mi 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 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 contact opens applying a positive voltage 
(see Figs. 4 and 5) to t erminal 15 of the c arrier 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 carrier set is permanently 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 HZ-HZM relays operating from the voltage 

and current on the transmission line, detect and 
determine the direction of a line fault and thereby 
control the carrier transmitter and receiver. 

The control of the carrier set is  such as to start 
the transmission of catrier when fault power on the 
transmission line i s  flowing out of the line section 
being protected. Conversely, when fault power i s  
flowing into this line section, t h e  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 rier stop operation occurs, the CAR­

RIER STOP contact opens . This applies a positive 

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

6 

It i s  possible under cert ain conditions that the 

signals from t wo transmitters, attempting to bfock a 

third receiver, would be of such amplitude, phase and 

frequency as to c ause the RRH coil current to 
"pulsate".  It would then be possible to have a fal se 
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 below this center frequency. 

I N S T A L L A T I O N  
Gen e r o l  

Upon receipt of a unit , whether shipped separately 

or in an assembly , an imm ediate 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. 

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

C o n ne c t i o n s 

External 

The external connections will vary slightly de­

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

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
12 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable 

1 3  and 19 . . . . . . .  Supervisory Preference 
Contact s 

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

carrier start contacts 

16 . . . . . . . . . . . . . .  Batt�ry po sitive for alarm 

cutoff ( used wit h com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-

18 . . . . . . .  Carrier stop for HZM Relaying 

19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Bt 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C A U T I O 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 permanently damaged. A 

dummy load should be connected to the transmitter 
output if the coax is disconnected and the transmitter 
is  to be energized. 

Wh en tuning line co uplin g equipment, short the 
coaxial cab! e to ground before changing taps on the 
Line Tuner or matching transform er. 

OPERATION 

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

1 25-Volt K-DAR and GCY Relaying 

1 25-Vol t HZM Relaying, Tel emetering, 
and Sup ervisory 

25(}-Volt K-DAR and GCY Relaying 

25(}-Volt HZM Rel aying, Tele m etering, 
and Sup ervisory 

Various combinations of th e inductors and ca­
pacitors of the transmitter output fil ter are required 
depen ding on t he channel frequency. These are tab­
ulated in Fi g. 9 .  

Ad j u s tm e n t s  

This appar atu s i s  gen eral ly tuned t o  and tested 
at the specified channel frequency before shipment. 
Final adju stments must be made in the fiel d and are 
described in th e fol lowing p ar agraphs. Fig. 6 shows 
the l ocations of t h e  variou s  control s .  

Tran smitter 

1. Disconnect the coaxi al cabl e and replacd with 
a 5 0 ,  6 0 ,  or 70 ohm non-inductive resi stor dep ending 
on the char acteristic impedan c e  of the cable used. 

2. Fig. 9 shows typical output filter connections 
for var ious frequency ranges. In some cases it  may 
be n ecessar y  to use either a high er or lower range to 
tune the fil ter 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 

Necessary internal connections are generally 
made at the factory, to customer order,  before appara­
tus shipment. For reference purposes,  these are 

outlined in the following tabulation. Check the proper 

bleeder resistors before applying voltage to the 

equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-4 5 ,  R-47 and R-48 

R-4 1 ,  R-45 ,  R-47 and R-48 

R-45 , R-47 and R-4B 

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 approximately 8 volts. (See Figs. 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 j acks J-3 and J-4. 

b.  Adjust R-4 for a 0 . 3  volt reading on the meter. 

2. The unit i s  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:I. 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 fo r the IF. Approximately 10-db gain or 
25 millivolt sensitivity can be obtained by clipping 
out resistor R-7 3 ,  which is connected to the base of 
Q-5 and the B+ supply for the IF. Resistor R-7 1  has 
been se lected at the factory to provide an ov erall 
gain of ap proximately 25 millivolts. 

a. Sensitivity Adju stm ent for Noise 

If the maximum on-frequency noi se l evel is known 
or can be m easured, th e recei ver can be adj usted for 
this I eve! . Disconnect the coaxial cab! e and connect 
a 6G-ohm non-inductive resi stor and a VTVM acro s s  
termin al s  1 1  and 12.  Energize the transmitter and 
output control R- 42 for the same output as th e max­
imum noise. Then adjust the recei ver input control 
R- 1 to o btain 1-ma output current. If it is impossibl e 
to obtain 1-ma output current with control R- 1 in the 
maximum clock wise position , then clip out resi stor 
R-74, which is connected to the base of Q- 4. If the 
gain is stil l insuffici ent , clip out resi stor R- 7 3, 
which is connected to the base of Q-5 .  Aft er com­
pl eting th e adj ustm ent of R- 1 ,  restore the tran smitter 
to full output. 

b. Sensitivity Adjustment for Remote Signal 

When th e maximum o n- frequency noise is un ­
k no wn and cannot be conveni ently measured, th e re­

cei ver may be adjusted for the remote si gnal . First 

determine the channel attenuation using a Sierra 
vol tmeter or some other convenient method. Dis­
connect the coaxi al cabl e and connect a 6G-ohm 
non-inductive resi stor and a VTVM across terminal s 
1 1  and 1 2. Add 1 5-db to th e channel attenuation. 
This compensates for average variations such as 
channel and voltage variation s. For example,  if the 
chann el attenuation is 5-db, add thi s to the 15-db 
makin g a total of 2G-db. Tak ing th is from 8 vol ts 
output of th e transmitter, th e receiver shoul d th en 
b e  set for a sensitivity of 0 . 8  vol ts. To do this, ad­
just th e transmitter output control R-42 for 0 . 8  vol ts 
and then adjust the r eceiver input control so as to 
obtain lG-ma output current. If it i s  impossibl e to ob­
tain lo-rna output cur rent with control R- 1 in the 
maximum clockwise position, cli p out resistor R- 74 , 
which is connected to th e base of Q- 4. If the gain 
is still insuf ficient, cl ip out r esistor R- 73,  which is 
connected to t he base of Q-5.  After completing the 

8 

adjustment of R- 1 ,  restore th e transmitter to ful l 
output. 

It must be k ept in mind that the two p receding 
adj ustment 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 
adju stment 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. 

Reserve Signal Detector 

Due to different typ es of op eration 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 detector 
unit. Then, by adj usting the knob 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-Vol t Resi stor Unit 

With the appar atus energi zed , adj ust R- 4 in the 
250-volt resi stor unit so as to obtain 1 25-volt s  at 
terminal s 17 (B-) and 19 (B+) on the rel aying set .  

Frequency Change 

If the frequency i s  chan ged in the fi eld, it  is 
neces sar y to ch ange th e i nput fil ter FL- 1 to the d e­
sired channel frequency. This fil ter is of the pl u g­
in type and may be r emoved by unsnapping the clam p  
and pul ling the f il ter out. The transmitter oscil l ator 
crystal Y- 2 must be changed to the desired channel 
frequency. The receiver o scil l ator crystal Y- 1 must 
be changed to the desired channel freque ncy plus 20 
kc.  Fi gure 9 shows the connection s for the trans­
mitter output fil ter. It is necessary to un sol der the 
existing connections and mak e  the new connectio n s  
p e r  th e chart. After compl eting t h e precedi n g, the 
tuning procedure as described under Adjustments for 
transmitter and receiver shoul d then b e  fol l owed, 

Note also that capacitors C2 and C9 in the 
transmitter and r eceiver crystal oscillator circuits ,  
respectively , may have t o  be changed. F o r  fre-
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quencies below 1 10 kc,  these qtpacitors are 270 
m mf. each. For frequencies of 1 10 kc and above, the 
capacitors are 1 40 mmf. each. 

C AU T 10 N Turn po wer OFF before removing filters 
or tran sistors,  as high t"ransient currents may cause 
perm anent damage to the tran sistors. 

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 value s which will 
be useful when checkin g the apparatus .  The readings 
will remain fairly constant over an indefinite period 
unless a failure occurs . However, if transistors are 
changed,  there may be considerable difference in 
these readings without the overall performance being 
affected . 

Typical voltage and current values are given as 
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 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 measurements for 
transmitter, refer to Table 5 .  

6. Removal of  Printed Circuit Board from 
Flexitest Case. 

To remove the print ed circuit board , unplug J- 1 5  
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 p lug. 

Pull board down so as to disengag e  the t erminals ,  
and lift out. 

7 . Removal of the Output Filter 

Aft er 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 

Fi g. 15 shows typical receiver selectivity cur ves 
both RF and IF. If th e filters ar e che ck ed in a te st 
setup,  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 In stallation 

a. Milliammeter 0-25 rn a  DC. 

b.  60-ohm 5-watt non-inductive re sistor. 

c .  A-C Vacuum Tub e Voltmeter ( VTVM). Voltage 
range 0 .003  to 30 volts , fr equency range 60 cycles/ 
sec to 230-kc, input impedance 7 .  5 megohm s. 

d. D-C Vacuum Tube Voltmeter (VTVM) 

Volta? e Range: 0 . 1 5  to 300 volts 
Input Impedance: 7 . 5  megohms 

10. Desirable Test Equip ment for App aratus 
Maintenance 

a. All item s listed in Sections 8 and 9 .  

b. Signal Gen erator 

Output Voltage: up to 8 volts 
Frequency Range:  20-kc to 230-kc 

c.  Oscillo scope 

d. Ohmmeter 

e. Capacitor checker 

f. Test har ness (See Fi g.  1 7 )  
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TAB L E  1 

D-C P IN  JACK M EASU R EMENTS WI TH R E F E R ENCE TO B -

CON DIT ION A 
T x- B iocked t t  

Descript ion J ack Rx-No Si gn al 

1 29  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 B ase J-6 20 v 20 v 

B- J-7 

DC-P l-E J-8 1 10 v 3 2  v 

DC-Q-7 Base J-9 69 v o v  

DC Q-7 Emi t 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- 1 5  

DC rn a  RRH 

and 
AL ARM 

t With 2000 ohm resistor and Sigma relay . 

t t  Tx = transmitter, Rx = receiver 

1 0  

COND I T ION B 
T x- B iock ed 

Rx-Wi th 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 

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 T ION C 
Tx-Unb lock 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 

1 30 rna 130 rna 
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TABL E 2 

TYPI CAL T RANSISTO R DC M EASU R EMENTS WITH R E F E R ENCE TO 8-

Con d i t ion  A Condit ion B Cond i t ion C 
Tx- B i ock ed Tx-B iocked T x-Unblocked 

Rx-No Si gnal  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 1 4  1 29 

5 1  VDC 3 2  3 2  5 1  32 32 5 1  

Q-'7 
1 29 VDC 70 68 1 29 78 80 86 

51 VDC 1 .0  0 5 1  1 . 4  2. 2 7 . 0  

Q-8 6 . 2 8 2 6 . 2 8 2 6 . 2  8 2 

Q-9 7 7 . 2 1 . 8  7 7. 2 1 . 8  7 7. 2 1 . 8  

Q- lOtt 18 1 8  0 . 4  

Q- 1 2t t  0. 27 0 . 20 50 

Q- 15tt  0 . 27 0 . 20 50 

t E-Emitter; B-Base; C-Collector. 
tt With respect to term F on printed board. 
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TABL E 3 

D-C B L E EDER M EASU R EM EN TS WI TH R E F ER EN C E  TO B-

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 5 1V 5 1V 

Junction R-48 and R-47 (J- 14) - - 18V - -

Junction R-45 and R-47 (TP-9) - - 45V - -

Junction R-45 and R-4 1  (TP-8) - - 98V - -

tconditions: A - Tx-Blocked, Rx-No Signal; B - Tx-Blocked, Rx-With Signal; C - Tx-Unblocked, 

Rx-No Signal. 

1 2  

Check Point  

FL 1-5 to Gnd. 
T 1 - 1  to Gnd. 
Q1-E to Gnd. 
Q 1-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 lO ( DC) 

TABL E 4 
TYP I CAL R F  SI GNAL MEASU R EMENTS FOR R ECEIVER 

(Made with 0. 1 Vo lt a t  Term inal 5 of FL  1 )  

25 MV 
Sen s i t i v i ty 

(Vo l ts) 

80 MV 
Sen s i ti v i ty 

( Vo l ts) 

With Recei ver Crysta l 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 In  

0.5  0 . 5  
0. 15 0 . 1 

7 .0  1 . 7  

2.0 0 . 5  

1 3 . 0  10 .0 

13.0 10. 0 

4 .5  3. 5 

0 .74  0 . 7 5  

250 MV 
Sen s i t i v i ty 

(Vol ts) 

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 
5 1V 
5 1V 
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TAB L E S 

TYPICAL R F  SIGNAL M EASU R EM ENTS FOR T RANSMITTER 

CHECK POINT 

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J 13 to Gnd. 

Q 10-C to Gnd. 

T6- 2  to Gnd. 

Q 1 2-B to Gnd. 

Q 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. 14)  

This shows a typical curve of the o veral l sel ec­
tivity of t he r eceiver under steady state condi ­
tions.  

2. Transmitter Output Sel ectivity (Fig. 10)  

Typical curves ar e shown so that appro ximate 
b andwiths for keying purposes can b e  determined for 
any carri er frequency between 3Q-kc and 20Q-kc. 

3. Minimum Channel Spacing ( Fig . 1 6 )  

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 

VOL TS 

5 . 5  

1 . 0  

0 . 085 

6.0 

6.0 

0.8 

0 . 8  

38.0 

38.0 

9.8 

8 .0  

volts ,  this would be  10-db down from 8 volts. This 

point can be located on the right hand column of the 
graph. Then, if the receiver sensitivity were set to 

operate on 0 . 8  volts or 20-db , this point would be 

located on the left hand column. A line could then be 

drawn through the two points as shown by the dotted 

line. The intersection of this line with the center 
line indicates the minimum channel spacing. In this 
case if the interfering signal is  being keyed on-off, at 
15 pps, the minimum spacing would be  2. 5-kc. 

4.  Transmitter Output and Receiver Sensitivity 
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 1 20-kc and 25°C. The increase and de­

crease in transmitter output above or below 1. 0 watts 

may be obtained in db from the transmitter curve. 

1 . 0  watts is about 8.0 volts with a 60-ohm load. 

The increase and decrease in receiver sensi­

tivity above or below 40 millivolts can similarly be 
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TYP E K R CARRI ER SET __________
____________________________________________ __ 

obtained in db from the receiver curve. 40 millivolts 
sensitivity represents the input signal required for 
proper operation. 

5. Tran smitter Output and Receiver Sensitivity 
Variations with Frequen cy (Fig. 1 3) 

Th ese curves show the var iation of t ransmitter 
output and r eceiver s en sitivity with variation in 
frequency, at a sup pl y  vol tage of 1 29 VDC, and 
25 o C. They may be used in t h e  same m anner as 
Fig. 1 2 .  

6 .  Supervisory Control Connections ( Fig. 7 )  

When supervisory control i s  used with relaying , 
the supervisory control relay coil is connected in  

series wit h the RRH c o i l  in place o f  t h e  alarm relay. 
When supervisory control is used alone , a 1 200-ohm 
resistor R3 is connected in series wit h the control 
relay coil by removing the jumper across R3 , as s hown 
in Fig. 7. In order to maintain proper mark space 
ratio , the re lay bias current is adjusted for 9 milli­
amperes as indicated.  

Th e receiver RF filter and the I F  fil ter l imits 
are sho wn on Fi g. 1 5 .  Both fil ters are of th e plug­
in type and the test circuit s  with pin connections 
are shown at the top of each curve. The IF fil t t'r is 
divided into two separ ate sections. The sel ectivity 
shown is for each sectio n, an d the pin connection s  
for each section ar e also shown i n  the test circuit 
sk etch. 

E L E C T R I C A L  P A R T S  L l  S T  

1 4  

CI RCU I T  
F UNCTION D E SCRI P T I ON 

SYMBOL 

CAPACITORS 

C- 1 Rcvr. Bleeder 2.0 pi, ±20%, 200 VDC, Pap er 

tc-2 Rcvr. Osc.  Feedback 1 40/ 270 ppi, ±20%, 500 VDC, 
Mica 

C-3 Rcvr. Osc.  B leeder 0 . 0 2  pi, MRC , 600 VDC, 
Bypass Disc 

C-5 Q-6 Emitter Byp ass 1 . 0  pi, ±20%, 200 VDC Paper 

C-6 Rcvr. Rectifier Same as C-5 
Bypass 

C-7 B- to B+ Bypass 2 pi, ± 10%, 600 VDC, Paper 

C-8 B- to GND 1 . 0  p.f, ± 1 0%, 1 00 0  VDC, 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  pi, ±20%, 200 VDC, Paper 

C- 1 2  Q- 10 Emitter Bypass 0. 25 pi, ±20%, 200 VDC, Pap er 

C- 1 3  Q- 1 0  Bleeder Bypass Same as C- 1 2  

C- 1 4  P A  Base Bypass Same as C- 1 2  

tNote: 1 40 f1 pi  for osc. freq. 1 10-kc and above. 
270 flflf for osc. freq. below 1 10-kc. 

MFR.  MANU FACTUR E R ' S 
CODE D E S I GNAT I ON 

1 3aoc567 H l l  

1 330C566 H43 
or 3 30C5 6 6  

H 5 7  

1 3 30 C569 H47 

1 330C567 H09 

1 1 4C9400 H 18 

1 14C9400 H 17 

1 3 30C567 H02 

1 3 3 0C567 H05 
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TY P E  K R  CAR R I E R  SET __________________________ I_. L_ • ...:.4.:....1 -_94:_1 ._1_c 

E L E C T R I C A L  P A R T S  L l  ST 

CI RCU I T  FUNCTION DESCRI PT ION MFR.  MANUFACTUR ER'S  
SYMBOL CO DE D ESI GNAT ION 

CAPACITORS (Concluded) 

C- 18 PA Bleeder 0 . 5  p.f, ± 20%, Paper 1 330 C567 H06 

C- 19 Output Filter Tuning 500 Jlflf, Variable, Air 1 328C0 9 2  H0 1 

C-20 Output Filter 390 J1Jlf, ± 5%, 2 500 VDC, Mica 1 3 30C56 1 H 15 

C-2 1  Output Filter 680 Jl/lf, ±5%, 2500 VDC , Mica 1 330C56 1  H 2 1  

C-22 Output Filter 1 200 J1Jlf, ± 5%, 2500 VDC, 1 330C56 1 H 27 
Mica 

C-24 FL- 2 Decoupling Same as C- 1 2  

C- 25 Q-7 Emitter 12 tnfd, ± 20%, 200 VDC 1 187A 177 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General Purpose,  IN63 1 584C433 H0 2 

CR- 2  Bridge Rectifier Same as CR- 1 

CR-3 Bridge Rectifier Same as CR- 1  

CR-4 Bridge Rectifier Same as CR- 1  

CR-5 Q- 10 Collector Same as CR- 1 

CR-6 Q-7 Collector Sam e as CR- 1 

CR-7 Voltage Regul ator Type 1N768, 1 584C434 H0 2 

CR-8 Voltage Regulator Type 1N 1 369 1 584C434 H0 5 

CR-9 Q-7 Collector Type 1N 1789 1 584C434 HOB 
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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 I S T  

CI RCUI T 
FUNCTION D ESC R I P TION 

MFR.  MANUFACTU R E R ' S  
SYMBOL CODE DESIGNATION 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 584C 27 1  H0 2 

FH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S1t330C69 1 H 1 2  

F-2 B+ Same as F- 1 

FILTERS 

FL- 1 Rcvr. RF Bandpass 

Freq. to be 30-kc to 60-kc 1 
specified by 60-kc to 1 10-kc 1 

customer 1 10-kc to 200-kc 1 

FL-2 Rcvr. IF Bandpass 20-kc Fixed Freq. 1 

CONNECTORS 

J- 1 Printed Circuit Printed Circuit Female 1 54-B-7 1 25 H0 3 
Plug 

J-2 RF Input UG- 185-U 1 584C 29 2 H07 

J-3 Rcvr.  Osc. Output Terminal Studs 1 330C592 H0 1 

J-4 Rcvr.  Mixer-Amp Same as J-3 
Supply 

J-5 Rcvr. Osc. Supply Same as J-3 

J-6 Q-5 Bas e  Same a s  J-3 

J-7 B- Same as J-3 

J-8 Q-6 Supply Same as J-3 
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TYP E  K R CAR RI E R  SET ____________________________ ,_. L_._4_1·_94_1_. t_c 

E L E C T R I C A L  P A R T S  L I S T 

CI RCU I T  
FUNCTION DESCRI P TION 

MFR.  MANU FACTU R ER ' S  
SYMBOL COD E  D ESI GNATION 

CON NECTORS ( 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 H0 2  

P- 1 Printed Circuit Printed Circuit Male 1 54-B-7 126 H0 3 

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)  
2N525 3 30C587 H02 ( 2N43) 

Q-2 Rcvr. Osc. Type 2N4 14 1 330C587 H09 
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TYP E K R CAR RI E R SET ______________________________________________________ ___ 

E L E CT R I C A L  P A R T S  L l  S T  

CI RCU I T  
FUNCT ION D ESC R I P T ION 

MFR.  MANU F ACTU R ER 'S  
SYMBOL CODE D E SIGNATION 

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 2N 332, 1 330C587 H06 

Q-7 Rcvr. Output Type 2N 1 1 56 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  Typ e 2N 49 8 1 330C587 H 1 2  

Q- 1 5  Xmtr. P A  Same as Q- 1 2  

RESISTORS 

R-1 Rec. Input 25 K, ± 20%, 1/4 W, Pot. 1 584C276 H 23 

R- 2 Filter Matching 10 K, ± 10%, 1 / 2  W 1 330C595 H 37 

R-3 Filter Load Same as R- 2 

R-4 Rcvr. O sc. 1 K, ± 20%, 1/4 W, Pot.  1 584C 276 H 19 

R-5 Rcvr. Voltage 6 . 2  K, ± 5%, 1 W 1 330 C666 H68 
Divider 

R-6 Q-2 Collector 1. 2 K, ± 5%, 1/ 2 W 1 330C664 H 5 1  

R-8 Rcvr. Voltage 30 K ,  ±5%, 2 W 1 330C668 H84 
Divider 

R-9 Rcvr. Voltage Same as R-8 
Divider 
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TY P E  K R CAR Rl E R  SET ___________________________ '.:...·L_._:4_:_1 ·_:_94:...:.1:...:.. 1....::..C 

CI RCU IT  
SYMBOL 

R- 10 

R- 1 1  

R- 1 2  

R- 13 

R- 14 

R- 1 5  

R- 16 

R-17 

R- 18 

R- 19 

R-20 

R-2 1  

R-22 

R-23 

R-24 

R-25 

R-26 

R-27 

R-28 

R-29 

R-30 

FUNCTION 

Q- 2 Base 

Q-2 Base 

Q-3 Collector 

Q-3 Emitter 

Q-3 Base 

Q-3 Base 

Rcvr. Osc. Bleeder 

Rcvr. Osc. Bleeder 

Rcvr. Osc. 

Q-4 Bias 

Q-4 Bias 

Q-5 Bias 

Q-5 Bias 

Q-6 Bias 

Q-6 Bias 

Q-6 Emitter 

Q-7 Base 

Q-7 Bias 

Xmtr .  Osc. Bleeder 

Xmtr. Osc. Ble eder 

Xmtr. Osc. Ble eder 

E L E C T R I C A L  P A R T S  L l  ST 

DESC R I P T I ON 
MFR .  MANU FACTUR ER'S  
CODE D ES I GNAT ION 

RESISTORS (Continued) 

Same as R- 2 

100 K ,  ± 5%, 1/ 2 W 1 3 30C665 H05 

Same as R-6 

390 Ohms, ± 5%, 1/2 W 1 330C664 H39 

Same as R- 2 

Same as R- 1 1  

2. 2 K ,  ± 10%, 1/ 2 W 1 330C595 H 4 1  

18 K ,  ± 10%, 2 W 1 330C597 H40 

9. 1 K, ± 5%, 1/2 W 1 330C664 H72 

100 Ohm s ,  ± 5%, 1/2 W 1 330C664 H 25 

Sam e as R-2 

150 Ohms,  ± 5%, 1/2W 1 330C664 H 29 

Same as R- 2 

330 Ohm s ,  ± 5%, 1/2 W 1 33 0C66 4 H37 

Same as R- 2 

Sam e as R- 19 

Same as R-6 

20 Ohm s ,  ± 5%, 1/2 w 1 330C664 H08 

Same as R- 18 

Same as R- 17 

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 I T  
FUNCT ION D E SCR I P T ION 

M F R .  M ANU FACT U R E R ' S  

SYMBOL CO D E  D E S I G N AT IO N  

RESISTORS (Continued) 

R-3 1  Q-8 Base Same as R- 1 1  

R-32 Q-8 Bas e Same as R- 2 

R- 33 Q-8 Emitter Same as R- 13 

R-34 Q-8 Collector Same as R-6 

R-35 Q-9 Base Same as R- 1 1  

R-36 Q-9 Base Sam e as R-2 

R-37 Q-9 Collector Sam e 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 Xrntr. 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 1 330C66 4 H85 

R-45 Buffer Voltage 15  K, ± 10%, 1 W 1 330C596 H39 
Div ider 

R-47 Buffer Voltage 6 . 8  K, ±5%, 1 / 2  W 1 330C664 H69 
Divider 

R-48 Buffer Voltage 15 K, ±5%, 1/ 2 W 330C664 H77 
Divider 

R-49 P A Bias 27 K, ±5%, 2 W 1 330C668 H83 
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TYPE KR CAR R I E R  SET ___________________________ ,_. L_._4_1 -_94_1_. 1_c 

E L E C T R I C A L  P A R T S  L l  ST  

C I R CU I T  
F U N C T I O N  D E SC R I P T ION 

M F R .  MANU FACTU R E R ' S  

SYMBOL COD E D E S I GN AT I O N  

RESISTORS (Concluded) 

R-50 Xmtr. P A  Same a s  R- 19 

R-5 2  Q- 12 Emitter 10 Ohm s ,  ± 5%, 1/ 2 w 1 330C664 HO 1 

R-55 Q- 15 Emitt er Same as R-5 2  

R-59 Xmtr. Ble eder 47 Ohm s, ± 10%, 1/ 2 w 1 3 30C59 5 H09 

R-60 Re cvr. Bl eeder 1 K,  ±5%, 25 W 1 5 8 4C4 16 H57 

R-6 1 Recvr. Bl e eder 600 Ohms,  ± 5%, 25 W 1 584C4 16 H47 

R-62 Recvr. Bl e eder 350 Ohm s, ± 5%, 25 W 1 584C4 16 H 5 2  

R-64 Xmtr. Bleeder 1 200 Ohm s, ±5%, 25 W 1 584C416 H64 

R-6 6  T-7 Load 560 Ohms, ± 5%, 2 W 1 3 30C668 H 4 3  

R-67 Xmtr. Blocking 10 Ohms, ± 5%, 2 W 1 330C668 H0 1 

R-68 Xmtr. Blocking 10 K, ± 10%, 10 W 1 3 30C577 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 1 5 

R-7 2  Q-5 Emitter 68 Ohms,  ± 10%, 1/2 W 1 3 30 C59 5 H 1 1  

R-73 Q-5 Base 180 Ohm s ,  ± 10%, 1 / 2  W 1 3 30C595 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 3 30C595 H 4 1  

R-76 Q-5 Collector Same as R-75 
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TYP E K R CARR I 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  
F UNCTI ON DESCRI P TION 

M F R. MAN U FACT U R E R 'S 
SYMBOL COD E  DES IGNATI ON 

TRANSFORMERS 

T-1 Rcvr.  Input Impedance Ratio 10 K; 1 S#196 27 9 8 , L- 6 33005 
1 0K 

T-2 Rcvr. Osc. Impedance Ratio 10 K: 1 S# 196 2797, L-63300 3 
400 ohms 

T-3 Rcvr. Mixer Impedance Ratio 25 K: 1 S#19626 9 7 ,  L- 59 2 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K: 1 S# 1962693, L-59 2289 
500 ohm s  

T-5 Xmtr. Osc. Same as T-2 

T-6 Xmtr . Buffer Impedance Ratio 10 K: 1 S# 1962698,  L- 59 2170 
400 ohms CT 

T-7 Xmtr. Output Impedance Ratio 1930:  1 S# 196 2694, 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-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-4'7 Same as TP- 1 
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TYP E K R  CARRI ER SET ___________________________ J_. L_. _41_-9_4_1 ._1 c  

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 ION 

M F R .  MANU FACTU R E R 'S 
SYMBOL CODE D ES I GNAT I ON 

SOCKETS 

X- 1 FL- 1 Octal 1 3 30C689 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 584C606 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 Fr eq. Same as 1 328C083 
Channel Frequency 

RESERVE SIGNAL DETECTOR 
(Stt4 70D 1 67G02) 

R- 1 Resi stor, Level 100 K, 2 W, Pot. 1 5 1-D- 1 976 H 1 7  
Control (Stt1 475074) 

R- 2 Resi stor, Limiting 2 00 0  ohms , 2" tube. 1 1 26 7 296 

S- 1 Test Switch SPST Norm ally Open 1 3 27C854 HO l 

LIST OF M ANUFACTURERS 

1 . Westinghouse Electric Corporation 

2. National Co . .  Inc. , Malden, Mass. 
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TYP E K R CAR RI ER SET __________________________________________________ ___ 

To l3 

175 -n. /  SI V 
600 A I /29V 

1 2 5o A / 2!8v 

B-

R X -I 

IK/SIV 

4KI 1'29V  
IOK/ 2S8V  

(.SCA/SI V 
IK/1 2 9 V  
IK /f58v 

c o  

CARRIER � P8 y, 
I 

I CA !!RIER 
S WI T C H  

Ill/ 
!< EQl/IREMEN TS !=O� IHZM RELA YIAIG 

5 UPPt...Y CARRIE!i! 
VIJ L TAGE STA R T  

SI VDC- + .SI V .  7MA 
1 2') VJX + 12,V. 8MA 2 58 VDC + 25Bv.8MA 

CA R�IEIC.. 
STO P 

+28 V 

+ 40 V 
+ 4� v 

KR REL A YING T�A N SMITTER / 
RE'C.V EX TE RNAL COIJNECTIOJ-J S 

'TERMINA L - Ca AJ!..IECTit:U..I 

I I .  GROUIJD 
1'2. COA �IAL CABLE 

S TifA P 

IN 
IAI 

OUT 

t t  

IN 

1.3. SUPERVISaRY P�EI'EIUNC£ CONTACT 

/ 4.. CA fiNtiCR 5 TtJP S - I?ETU�N 
IS CARRIER. S TART (POSITIVI!) 
16 AI.AifH CfJTOF� �()A! COMMI./!.IICATttJIJS 
17 8 MIIJUS 
/B CA.f�IE� STOP (l-ll /HZM) 
19  8 PLUS 
2 0  R.E I..AY' CO I L  

[ l CARRIE/C.. LLJ A L A RM 

NO TES 

+ !'=OR S! � I Z. 9  V D C  S U PPL Y. 

t t  FOR 2S8 V D C  S UPPJ. Y IJ S E  
3 3 0 CI91HOI ��SISTOA! UI.JI T 

IUF D WG 2'2 3 8 4 97. 

0 /=() A! SI.IPE,f VISC� y CdAITit()L 
PICEI"'£/t E .4/CE CO I.J TAC TS . 

* Fig. 3- Relaying Control Circuits - HZIHZM (Dwg. 1·329C704) 
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AIOTE"S 
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TYPE KR CAR RI E R  SET ___________________________ 1 ·_L ._4_1 -_94_1_. 1_c 

t 
A L A R.M 
C IJ 70F!= 

Cl CARRIE£ 

T f AL ARM 

CA R.RIEI!­STA � T  

sc. 

�E Q U I�EMEN TS I"OR.. GC >t: /G C Y  lfE L A  Y'IN(i 

S UPPL Y 'IDLTI4Ge CARRIE� STA it T  C A if�l€{1( STOP 

.SI VDC + 3 7 V ,  7MA D II'OLTS 

129 VDC. + IOO V,  8 MA 0 VOLTS 

258 VDC. + /OOV, 8MA. 0 VOLTS 

I( R R EL A YI N G  TRA JJ5 M I T T£� I 
!<ECV. EXTERNA L  CONAII!CTIOJ..I S 

TERM/MAL- COUAJ/EC TIOAJ 

/ 1 .  G�OUNO 
l 'l. .  COA )(/AL CABL E.  

1 3 .  .SUPERVI SOI'l.Y �E FE�IJIC� COIJTAC T 

1 4-. CAI!If!l£/i! STD P B- �ETt.l!aAI 
I !S .  CA IUVE!f. STAil. T (PdSITIVE) 
1 6 .  A L A �M CtiTOF!= FOil!. COMM()A/ICATIOAIS 
1 7 .  B MIJ.JUS 
113 .  CA RRIER ST()P (Hl/IIZM) 
; 9. S P L US 
2 0  REL A Y' COIL. 

� 
2 1(  

.3 .  7SK 
1 9· I( 

I� 
R. C V R  REL"'-Y C O I L  

MO TES 

¥ 1"0� 'It" USE OW!VTI TE VIT�EOUS EN4MELEO 

0/VID()H/11 AD.!US TIUJ L E.  4K 01? 2DK 25 W 
RESISTtJR... COA/AieC.T ¢ ADJUST FOR VALUES 
SHo WN 

� T Y PE !1\1 3 0 5 /  

'f FO!e 51 f. 129 V DC S U PPLY 

f t  I"OR Z5B V D C  SUPP L Y'  USE 

33 0 C I'JI HOI RESISTOR. UIJI T R Ef:: DW<S 2 2 3 B 49 7  

0 FO /i!. SUPER VISO�Y CON T�OL 
PR.EFER ENCE CON TA C TS 

* Fig. 5. Relaying Contro l Circuits -GCX/GCY (Dwg. 2-329C704) 
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TYPE K R CAR RI ER SET _______________________________________________________ I ._L_. _4 1_·9_4_1 ._1 c 

� . �  .. 8 

ADJUST FOR 
9 M A  AT J l  

Kl 

NOTES : 
!.REMOVE FOR KR CARRIER PLUS SUPV. C ONTROL 

WITHOUT R ELAYI N G .  

2 .  POLAR ITY SHOWN CLOSES CONTACT BETWEEN 
TERMINALS 4 8 6 .  

r- 5 W I D E  x � DEEP-TWO S LO TS 16 8 

J 2 

I 2 3 4 - - -
5 6 7 8 
I I I I 

AS VIEWED FROM REAR OF PANEL 

� 1 -1 
'¢" 

J 
� 2��� 4 - lc:o 

�;:; 
t 

629A552 

I()IC\1 - !(')  
!(') u _l 

����·---------------------------�e ,t_M_r_G_. c_E_N_TERS 
____________________ ��� 

Fig. 7. Supervisory Control A uxiliary Reloy Connections (Dwg. 629A552) one/ Outline (Dwg. 292899 1).  

292B991 
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TYP E K R  CAR RI E R SET ______________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I CE AND 
SUPER V I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  P I G .2 ) 

250-VOLT OPERAl i ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  I S  
USED AS SHOWI ON APPLI CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON , THE JUMPER HAS BEEN REMOVED 
FROM TP-6 TO TP-7. ( MOT REMOVED FOR K·DAR REtAYIIG) . 

RES I STOR UN I T  SCHEMAT I C :  

0. 1 5  a.- .  STA N D BY 
0. 2. CA.,. TRA N S M I TT I NG 

O UT 

I N  t I .  I A M P. 

COM . 2. 5  

R 8  R 7  
POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  

390 WATTS AT 280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE APPROX I MATE LY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/ HZM OPERAT I ON 

JUM PER T P-7 AND TP-8 I S  REMOVED . 

�8 VOLT OPERAT I ON 

ON PR I NTED C I RCU I T  BOARD ADD I T I ONAL JUMPERS ARE 
CONNECTED AS FOLLOWS : 

BETWEEN  TP8 AND T P9 
BETWEEN TP5 AND J 12  
BETWEEN TP1 AND  TP2 
BETWEEN TP3 A ND T� 

I N  THE FT CASEJ  JUMPERS ARE  CONNECTED ACROSS 
R60 AND R6� ,  AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CR8 I S  REMOVED.  

IN  ADD I T I ON ,  FOR �8-VOLT SUPERV I SORY C ONTROL,  
R59 IS  CONNECTED I NTO THE C I RCU I T. 

Fig. 8. Connections, 48-"250 Vo l ts and Supervisory Control  (Dwg. 407C971)  
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TYPE KR CAR RI ER SET ____________________________________________________ I ._L._4_1 -_94_1_. 1 c 

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

LI N E  FREQUENCY RANGE 

I - 27 . 7  KC-30 . 0  KC 
2 - 29 . 8  KC-33 . 1  KC 
3 - 3 1 . 8  KC-36 . 0  KC 
4 - 35 . 4  KC-39 . 0  K C  
5 - 38. 0  KC-41 . 0  K C  
� -- 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 
10 - 57 . 0  KC-7 2 . 3  KC 

I t - 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- 1 1 4 .  5KC 
15 - 102.  7KC- 147 . OKC 
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-1 

L-2 
L- 2 
L- 2 
L-2 
L- 2 
L- 2 

COIL 
CONNECTIONS 

! i:§ l 1-5 
1-5 lt�l 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 A 

6-8-9-10-ll 
6-8- 10-11 
6-8-9- l l  
6-8-1 1  
6-8-9-10-11 
6-8- 1 0- l l  
6-8-9-11 
6-8- l l  
6-8-9- 1 0  
6-8- 1 0  

6-8-9- ll 
6-8- ll 
6-8-9- 10 
6-8- 10 
6-8-9 
6-8 

� CONNECT I ON FROM 6 TO 8 IS MADE BENEATH TERMI NAL PLATE ON ALL SETS AT THE FACTORY . 

Fig. 9. Connection s - Output  Fi l ter (Dwg. 149A420) 
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TYPE KR CAR R I E R  SET ___________________ _ 

10 

9 

8 

7 

! 6 

!; � 5 
... 1: ' � 

8 
3 

2 

1 

0 

34  

\ \ I '{ J 
\ \ I I 

' ' I I 
\ J 
\� tJ. I I () 

� 

� .. I � 

\ I 
\ I 
\ I 

' , 
\ J \l v 

-25 -20 -15 -10 -5 F 5 10 15 20 25" 
c 

fREQUENCY (KC) 

Fig. 10. Transmitter Output Filter Selectivity (Dwg. 377996) 
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TYPE K R  CAR R I E R  SET 

0 5 0 

, '"' @a L�AX. Tx (7). 
'VJ 0 OUTPVT 'V L�o _0 

... !.,______ 4-f 

.21S OIA.(o4MOL.£S) 

(Ow 329 C703) S .  a/ Detector Out/ i ne g. Fi g. 1 1 . Reserve l gn 

I . L .  4 1 ·941 . 1 C  

MAX.. C C W  POSITION 
'RMI!J.! I8LE CONTROL PE YA"IATION t 'il,WI'TT . �OOH� �·� ' " '" ' "'"'-' 'S I  p L--·�- .. 

SCHEMATI C 
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TYP E K R CAR RI ER SET __________________________________________________ ___ 

36 

+ 2 

+ I 

OB 0 

- I 

- 2 

- 3  

- 4  

r- Jl 
INCREASING OU TPU T 

INCii'EA .S ING SeNSITIVI T Y  

f-

/ 

/ 

\)1' oj? it:-� 
tft'1' 

���� �4� 1' �\ 
�\ \ 'l e}/ 

(!4-,..1 
(J(, 

q.'</ 

/ 

// v 

/ 
v 

v 

RECEIVER S£NSITI VITY = 4 0  M V  A T  12 9 VDC 

TRANSMIT TER OUTPUT ,.. 1. 0  W A T  /2 9 VDC 

- ( /.0 W � 8 . 0  VOLT.a A T  (DO OHM.S ) 
FREQU£NC Y :a /2 0 KC 
TEMPERA TURE .. 2 5°C 

I I I I I 

I 
// 7 

100 110 120 I .fl O  140 

:SUPPL Y VOLTA GE 
Fig. 1 2. Transmitter Output and Receiver Sensitivity Variations with Voltage (Dwg. 377999) 
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Sl/PPL Y VOLTA GE = /2 '3  VOC 

TEMPERA TURE - 25 °C 

� 
I 

40 li.O 80 /00 /20" 140 /fiiO 

FREQU£NCY (KC) 

I 

I 

l I 

I ! 
t---.... i 

........ I 

r-...� 

180 20.0 

-i 
-< ., 
m 
� 
;;o 
n 
)> 
;;o 
;;o 
m 
;;o 
(I> 
m 
-i 

: 
,.. 
.:, � 
n 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  K R  CARRI ER SET ------------------------------------------------------------

I · -

50 

46 

40 

as 

� � 50 

i � 25 � 
� � 
V) 
).. 20 
� � 
� IS 

/0 

6 

0 \ lj 
-.2 - I  Fo -lo /  +2 

FREQUENCY (Kc) 

Fig, 14. Receiver Sel ecti vity (Dwg. 377993) 
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TYP E K R CARRI E R S E T  
______________________________________________________ I._L ._4_1_-9_41_._1 c_ 

I F  FILTER TE:5T CIRCU I T  

IOK er---0..-1 -. -..OH1Ms 

• SEC . I 

RF FILTER TEST CU:ZCUIT 

-6 

20 

lS 

co 
0 1 0  

5 

0 7 9  20 2 1  
F ( KC )  

Each section FL- 2 requirement 
with typical sel ectivity curve 
Ins ertion loss 26 DB max . 
Including matching resistor. 

DB 

r 
F-,.L-,4-----4-4---+-- 40 --+---+---!--�""""" I 
�"+-+--�-+--- 30 ---+-f---+--Tr"?"'-i 

-4 

I 

-2 +2 

FREQUENCY ( KC) 
FL- 1 Requirement with typical sel ectivity 
curve at 120 KC. Insertion loss 18 DB 
max. Including matching resistor. 

Fig. 15.  Receiver Filter Limits (Dwg. 377995) 
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TYP E K R CA R RI E R S ET ______________________________________________________ ___ 

50 

(80 MV) 40 

� � 
>.. .80 
""' 
� 
� ' � - -
ij zo - -
., 

� :s 
� � .' 0 � 

(BY) 0 

+ 1 0 

40 

- -

- -- -- -
- - - -

ZERO DB = tJ VOl T.S 

1111/NIMUM CHANNEL SPACINt:i 
FOR K£ Y£D CARRIER IS PPS 

Fig. 1 6. Min imum Channel Spacing (Dwg. 377998) 

- - -

0 (BV) 
iii' � 

/ 0  

� � 
.... .... � � 

20 � 
" 
� � 

s s o  � " 

40 (�OMV) 
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TY P E  K R  CAR R I ER SET __________________________ I_. L_._4_1 ·9.:...:4.:...:l ·:...:...;l c 

��-____.Jn 
____ --I[JtJ 

f----------- 8 ".:..r _______ ---4 

Coaxial L ead . . .  7 56D346 G0 2 

::: 
I 
]1-----____.______; c_________...Jww"<..-------,: 

B L A CK/ I �-----���· -------�· 

K£.1 
BUCK 

Output Lead . . . 7 56D346 G0 3 

�--------- 8 

Main Harness . . .  7 56D346 G0 4 

Fig. 1 7. Test Har n ess - (Complete Set) 
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Westinghouse I . L. 4 1 -941 . 1 

I N S TA L L ATI O N  • OPE R A T I O N  • M A I N TE N A N C E  

I N S T R U C T I O N S  
TYPE KR CARRI ER  RELAYING 

TRANSMITTER -RECEIVER 

Fl exitest Case Mounted -with provi sion for rear-mounter Voice Adapter 
Accessories. 

Styl e 
KR Sl eet Detector . . . . . . . . . . . . . . . . . . . . . . . . .  470D 167 G 0 1  

250 Volt Resi stor Unit . . . . . . . . . . . . . . . . . . . . . . 3 3 0C 1 9 1  H 0 1  

Test Harness (Compl ete Set )  . . . . . . . . . . . . . . . . . . .  756D346 G 0 1  
Coaxial Lead . . . . . . . . . . . . . . . . . . . . . . . . . . 756D346 G 0 2  
Output L ead . . . . . . . . . . . . . . . . . . . . . . . . . . 7 56D 346 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 Sl eet 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 1 3  

Mechanical . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 3 Electrical Par t s  List . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 4  
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 Tabl e 
Sl eet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , Page 5 1 D-C Pin Jack Measurements with 
Communications . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 5 
Relaying Control Circuits . . . . . . . . . . . . . . . . .  Page 5 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . Page 1 0  
2 Transistor DC Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 1  

Ins tallation 
3 D-C Bl eeder Measurements with 

Reference to B- . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  
General . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  Page 6 4 Typical RF Signal Measurements 
Connections for Receiver . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 1 2  

External . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 6 5 Typical RF Signal Measurements 
Internal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Page 7 for Transmitter . . . . . . . . . . . . . . . . . . . . . . . .  Page 13 
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L I S T O F  I L L U S T R A T I O N S  15 Receiver Filter Limits . . . . . . . . . . . . . . . . . . .  C 377995 

Figure References 
16 Minimum, Channel Spacing . . . . . . . . . . . . . .  C 3 77998 
17 Test Harness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 756D 346 

2 

1 Outline - Fl exitest Cas e . . . . . . . . . . . . . . .  540D 753 
2 Internal Schematic . . . . . . . . . . . .  . . . . . . . . .  . . .  540D 780 
3 Relayin g Control Circuits 

(HZ/HZM) · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  1- 329C704 
4 Relaying Control Circuits 

(K-Dar) · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · ·  3- 329C 704 
5 Relaying Control Circuits 

(GCX/GCY ) . . . . . . . . . . . . . . . . . . . . . . . . . . .  2- 329C704 
6 Component Location. . . . . . . . . . . . . . . . . . . . . . . 5 40D 78 1 
7 Supervisory Control Receiver 

Conne ction . . . . . . . . . . . . . . . . . . . . . . . . . . . .  223B498 
8 Connections, 4 8- 25 0  volts 

and Supervisory Control . . . . . . . . . . . .  407C 9 7 1  
9 Transmitter Output Filter 

Connections . . . . . . . • . .  . . . . . .  .. . . . .. . . . 149A420 
10 Tran smitter Output Filter 

Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377996 
1 1  Sleet Det ector - Outl ine and 

Schematic . . .  . . . . . .. .. . . . . .  .. . .  .. . .. .. . 329C 703 
1 2  Transmitter. Output and Receiver 

Sensitivity Var iations with 
D-C Voltage . . . . . . . . . . . . . . . . . . . . . . . . . .  C 377999 

13 Transmitter Output and Receiver 
Sensitivity Variations with Frequency. C 378000 

14 Receiver Sel ectivity . . .  . . . . . . . . . . . . .  . .  . . . .  C 377993 

Ci\UTION The voltages encountered in this equip­
ment ar e dangerous to life . To be s afe, di sconn ect 
th e power source and cl os e th e grounding switch 
when servicing the e quipment. 

I N T R O D U C T I O N  

The Type KR Relaying Tran smitter-Receiver i s  
designed for Distance Rel aying, Tel emetering, 
Supervisory Cont rol and Sl e et Detection. Facilities 
are provided for a plug-in t ype voi ce adapter. The 
basic design is for op eration from 1 25-volt station 
batteries. However, the apparatu s may al so be oper ­
ated from 48-volt  o r  25G-vol t station batteries by 
means of var ious internal connections.  Th ese various 
connections as wel l as most of th e adjustments are 
made at the factory , al though they can be changed in 
the field. 

Although designed primarily for operation with 
Westinghouse protective relay s, this appar atus may 
also be coordinated with other typ es of directional­
distance relays and with mo st other contact keyed 
devic es . 

S P E C I F I C A T I O N S  

Frequency Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3D-kc to 2 0D-kc 

Channel Attenuation Rating . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4G-db 

Transmitter Power output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 .0  watt at standar d condi­
tions (see Fi gs. 12 and 13 ). 
0. 5 watt with a 4 8-volt d-e 
supply.  

Transmitter Harmonic Output . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . At  l east 4 6-db below funda­
mental . 

Transmitter Output Impedance . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  Matches one 6G-ohm coax. 
cabl e .  (Suitabl e for 5 G- 7 0  ohm 
cable . )  

Transmitter Output Filter Sel ectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 0  

Transmitter and Receiver Oscillator and Frequ ency Stabil ity . . . . . . . . . . . .  , . . . . . . . . .  From- 20 ° C  to + 50 o c  with si­
multaneous voltage var iations 
from 1 00 to 1 40 VDC, th e fre- ........... 
quency remains with 0 . 0 1o/c .  
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Permissible Battery Voltage Ripple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7-%% 

Ambient Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  - 20°C to +50°C. 

Non-Operating Temperature Range . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -40°C to +70°C 

Receiver Sensitivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0 . 0 4  volts at standard 
conditions ( s ee Figs. 10 and 
18) .  

Receiver Selectivity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig .  14 

Receiver Signal-to-Noise Ratio Requirements . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 2- db 

Minimum Channel Spacing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  See Fig. 1 6  

Power Input . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1 5-ma at 48 VDC, 200- ma 
at 125 VDC, 1 . 2 8  amperes 
at 250 VDC. 

Carrier On-Off K eying . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . .. . .. . . . . . . . . . . . . Requires one p air of con­
tacts cap able of k eying 8-ma 
DC at an open c ircuit voltage 
of 1 25 VDC. 

Weig ht (With Flexitest Case) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Appr o ximately 1 6-l bs.  

C AU T I O N  Refer application to We stinghouse 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 20-kc an d 25° C. 

D E S C R I P T I O N  

Ge n e r a l  

This completely transi storized carri er-apparatus 
is a r esult of extensive fi eld and laboratory t ests.  
From thes e tests ,  it was proven that transistors pro­
vide superior rel iability over tubes. In addition, the 
latest printed circuit and filter techniqu es have im­
proved performance and greatly decreased the size. 
The expected long life o f  transi stors as compared 
with vacuum tubes will reduce maintenance costs, 
and the low power requirem ents will produce impor­
tant savings in battery and charger requirements. 

Transi stors perform the same functions as vacuum 
tubes. However, tubes operate by the flow of el ec­
trons in a vacuum betw een elem ents,  whil e transis­
tors depend upon the movem ent of electrons in a 
solid. This leads to a more rugged type of construc­
tion . Most transistors are m ade from ei ther germanium 

or silicon semi-conductor materi als.  The junction 
transistor consists of a thin slice of germ anium or 
silicon with three di fferent regions produced by in­
troducing sp eci fic amounts of impurities. A thin wire 
is connected to each region. One outer region i s  
called t h e  emitter, the other t h e  coll ector,  and in­
sert ed between th em is the base. Th ese corresp ond 
roughly to the cathode, plate,  and grid of a v acuum 
tube. 

The transi stors in this equipment are of the 
junction typ e ,  and both NPN and PNP configurations 
are u sed. In the NPN transistor, the majority of the 
current is carried by electrons. In the PNP transistor 
there is a deficiency of el ectrons. These deficien­
cies are known as "hole s " .  For practi cal purposes 
holes may b e  considered as po sitively charged 
"electrons " ,  and these p rovide most of the current 
flow in PNP units. In order to obtain maximum effi­
ci ency and reliability, both typ es 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 t emperatures. 

M e c h an i c al 

Thi s apparatus is supplied in a Flexitest cas e 
and m ay b e  either flush or projection mounted in 
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order to match o th er switchbo ar d equipment. The o ut­
line dimensions and al so th e drilling plan for fl ush 
and proj ection mounting are shown by Fig. 1. The 
maj ority 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. Loos en the two s crews at the top of the board. 

4 .  Loo sen 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 disen gage the terminal s  
and lift out. 

Th e transmitter output filter may be removed by 
removing four mounting screws from the bottom of the 
c ase and ·disconnecting the coaxial cabl e. 

Fi g, 6 .  shows the l ocation of m ajor components 
such as p otentiometers, j ack, test points, crystal s, 
transistors, etc. External connections and the 
Schematic Di agram are shown by Fi g. 2 .  The num­
b ered terminal s shown as s quares app ly to the ex­
ternal terminal s. 

P r ovisions 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 s et 
accommodates the adapter pl ug. A buckle type strap 
on each side of t h e  adapter holds the unit in place 
after i t  has been p lugged in. The normal projection 
for a rear mounted Voice Adapter is 3-inch e s  b e­
yond that o f  the relaying equipment. When th e KR 
Relaying Unit i s  supplied with the adapter, a patch 
cord is available on separ ate o rder. This patch cord 
plugs into the telephone j acks on the adapter and pro­
vides an extension to a conveniently l ocated terminal 
board. 

The panel cutout information necessar y for mount­
ing the Sleet Detector is shown by Fi g. 1 1. This 
unit consists of a potentiometer and pushbutton 
s witch mounted on a small panel , itsel f suitabl e for 
s witchboard mounting. 

For 250-volt operation, separate auxiliar y resi&­
tors are required , as shown in Fig. 8 .  

E I e c t r i  c a l  

Tran smitter 

The transmitter is made of four main stage s in -

4 

eluding an o scill ator,  driver, power amplifier, and an 
output filter. In th e o scil l ator, the crystal i s  op erated 
as a re sonant circuit b etween the col l e ctor o f  one 
tran si stor and th e b ase of the other. The feedback is 
suppl i ed through a capacitor from th e col l ector of the 
s econd tran sistor to th e bas e of the first transi stor. 
The frequency is indep endent of voltage or temp era­
ture changes of th e transi stors. Thus the frequency 
stabil ity is the stabil ity of the crystal . 

The input to the driver stage Q- 1 0  is controll ed 
by potentiometer, R-4 2  which al so control s the trans­
mitter power output. In H ZM rei aying CARRIER STOP 
provides about + 40 volts for bl ocking.  Thi s is ap­
pli ed to Q- 10 through T- 6. Diode CR- 5  prevents dam­
age to the transistor whe n this  po sitive voltage is ap­
plied to th e coll ector. For C ARRIER START (when 
in the blocked position) a smal l  positive voltage is  
applied to the col l e ctor of Q- 10 by means of bleed er 
resistors R-67 and R- 6 8 .  

The power amplifier consists of two transistors 
Q- 1 2 and Q- 15, which are op erated as class B ampli­
fiers in push-pul l .  Resi stors R- 5 2  and R- 5 5  are for 
stabi l izatio n. 

Th e output trans form er, T-7, matches coaxial 
cabl es of 50 to 70 ohm s. 

Resistor R-6 6  tends to k eep the source imp edence 
constant to p ermit proper tuning of th e output filter. 

The output filter consi sts of coils  L- 1 and L-2, 
capacitors C- 19 through C- 22. The f ilter is tunabl e ,  
a n d  i s  provided t o  attenuate h armonics and other 
spurious outputs. It shoul d be noted that the filter 
contains no shunt elements, resulting in a reverse 
impedance free of "acros s  th e l in e "  resonances. 

Receiv er 

Th e receiver is a sup erheterodyne in ord er to 
obtain constant selectivity regar dl ess of the channel 
frequency. (See Fig. 1 4 . )  The major stages include 
an input fil ter, at tertuator, oscil l ator, mix er,  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 m eans of 

the continuously variable input control R- 1 and by 
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connecting or disconnecting resistors R-7 3  and R-74 
in the IF stages. 

The receiver o scillator ( Q- 2  and Q·3) is  basic­

ally the same as the transmitter oscillator. The 

frequency is 20-kc above the incoming signal 
frequency. 

The receiver channel frequency is determined by 

the input filter and the oscillator crystal. The fre­

quency may be changed readily since both the filter 

and the crystal are plug-in components. 

Mixing is accomplished by feeding the incoming 
signal to the emitter and the receiver oscillator signal 

to the b ase of the mixer Q- 1 .  Mixer o scillator re­

quirements are m et through adjustment of potentio­
meter R-4. Inj ection 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 b ase. 

This receiver us es an IF frequ ency of 2G-kc. The 
overal l selectivity is determi ned primarily by the I F  
fil ter FL- 2. Typical characteri stics o f  this filter are 
shown in Fig. 1 5. 

Th e IF amplifier consists of tran sistors Q- 4, Q- 5 
and Q- 6.  

The detector is  a full wave bridge rectifier. This 
rectifier in conj unction with the IF amplifier Q-6 ,  

provides the nece ssary power to drive the D-C power 
output stage Q-7 . 

Th e final output stage Q- 7 wil l supply approxi­
mately 1 8  milliamperes to a s tandard 1 700 ohm dis­
tan ce relay RRH coil and its associated 5 00 ohm 
alarm coi l .  It may also be used to drive other r elay 
coil s such as is sho wn by Fi g. 7, Supervisory Con­
trol Conn ections . 

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, Tel emetering, etc. ) and is 

discuss ed in the Adjustments s ection. 

Output may be stopped "in several ways. The 
me thod used with K-DAR relay s  i s  to remove the 

positive voltage applied to terminal 15.  In the case 

of distance relaying with Westinghouse HZ/HZM 
relays, application of a positive voltage to terminal 

18 will stop the transmitter output. Output may also 

be stopped by removal of negative b attery from 
terminal 18 . 

Sl eet Detector 

The Sleet Detector is shown by Fig. 1 1. Effec­
tively R- 1 is a remote transmi tter output control . This 
control is  obtained through var ying the driver stage 
(Q- 10) emitter bi as, an d is effective over a 4G- db 
range of tr ansmitter output. Th e Sleet D etector is 
switched into servi ce by S- 1.  BY adju sting R- 1 for a 

given receiver rel ay current at the far end of the 
channel , a relative measure of the channel attenua ­
tion may be obtained. Thi s  is discu s sed further in 
the section on Adjustm ents. 

Communications 

The transmitter output is  reduced approximately 
6-db when the Type KR voice adapter attachment is 

us ed. Relaying t akes preference, and full output i s  
obtained since full voltage is supplied t o  terminal 1 5. 

Rel aying Control Circuits 

Fi gs. 3, 4 and 5 show simpl ified diagram s of the 
relaying control circuits . 

1. K-DAR and GCY Relaying (Figs. 4 and 5 )  

The control o f  the carrier set is  obtained through 
the CARRIER START and C ARRIER 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 

trans mi 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 s am e  time. Should carrier be recei'Ved from the 
remote station, the hold coil and alarm coil will 
energize through transistor Q-7 in the receiver. 

Wh en carrier start o peration o ccurs, the CARRIER 
START contact open s  applying a posi ti ve vol tage 
(see Figs. 4 and 5) to t erminal 15 of the c arrier set. 
This puts a potenti al o n  the driver stage in th e trans­
m i tt er and arso applies proper bias for the power am­
plifi er. 

When a c arrier stop operation occurs,  the 
C ARRIER STOP contact closes, which removes B+ 
(terminal 15)  from the driver and the power amplifier 
stages in the transmitter. C ARRIER STOP , terminal 
18 ,  on the c arrier set i s  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 
CARRIER START and the C ARRIER 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 carri er transmitter and receiver. 

Th e 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 l ine section 
being protected. Conversely , when fault p ower i s  
flowing into this line section, t h e  control is such as 
to block the transmitter and k eep it from b eing turned 
on by s econdary functions such as sleet detection 
and communication, should these functions b e  in use 
at the same time. Should carrier now be receiv ed fro m 
the remote station, the hold coil and al arm coil will 
energize through transistor Q-7 in the receiver. 

When carrier start operation occurs ,  the CARRIER 
START contact closes applying the full battery 
supply voltage to terminal 15 of  the carrier set. This 
puts a potential on the driver stag e  in the transmitter 
and also applies p roper bias for the power amplifi er .  

When a car ri er stop o peration occurs, the CAR­
RIER STOP contact opens. This applies a positive 
voltage (see Fig. 3) to t erminal 18 which bl ock s th e 
driver stage and the power amplifier stage 

6 

It is p ossible under certain conditions that th e 
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 
"pul sat e " .  It would t hen b e  po ssible to have a fal se 
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 cent er frequency. One of the other 
transmitters would b e  100 cycles above , the other 
100 cycles b elow this center frequency. 

I N S T A L L AT 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. Carefull y  check for damage or shortages.  

For necessary clearances and mounting dim en­
sions, see the following illustrations: 

Flexitest case Mounting . . . . . . . . . . . . . .  Fig. 

Sleet Detector . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fi g. 1 1  

C o n n e ct i o n s 

External 

The extern al connections will vary s lightly de­
pending on the application, but in general wil l  be 
along the lines de scribed as follows : ( Refer to the 
Schematic Diagram, Fig . 2. ) 

Terminals 1 1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ground 
1 2  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Coaxial Cable  
1 3  and 19 . . . . . . .  Supervisory Preference 

Contacts 
14 . . . . . . . . .  B- "CARRIER STOP" return 
1 5  . . . . . . . . . . . . . . . .  Battery positive through 

carrier st art contacts 
16 . . . . . . . . . . . . . .  B attery po sitive for alarm 

cutoff (used wit h com­
munication) 

17 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B-
18 . . . . . . .  Carrier stop for H ZM Relaying 
19 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  B+ 
20 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Relay Coil 

C AUT I 0 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 damaged. A 
dummy load should be connected to the transmitter 

output if the coax is disconnected and the transmitter 
is  to be energized. 

Wh en tuning line coupling equipment, short the 
coaxial cabl e to ground befo re changing taps on the 
Line Tuner or matchin g  transformer. 

OPERATION 

48-Volt K-DAR, HZM, and GCY Relayin g,  
Tel emetering, and Supervi sory 

125-Vol t K-DAR and GCY Relaying 

1 25-Volt HZM Relaying, 'l'elemetering, 
and Supervisory 

25Q-Volt K-DAR and GCY Relaying 

25()-Vo lt  HZM Relaying,  Telem eterin g, 
and Supervisory 

Various combination s  of the inductors and ca­
pacitors of the tran smitter output fil ter are required 
depending on t h e channel frequency . These are tab­
ulated in Fig .  9 .  

A d j u s tm e n t s  

This appar atus i s  gen eral l y  tuned t o  and tested 
at the specified channel frequ ency before shipment. 
Final adju stments must be made in the fiel d and are 
descri bed in th e following p ar agraphs. Fig. 6 shows 
the l ocations of t he various controls .  

Transmitter 

1 .  Disconnect the coaxi al cabl e and replacd with 
a 5 0 ,  6 0 ,  or 70 ohm non-inductive resi stor depending 
on the char acteristic impedan c e  of the cable used. 

2. Fig. 9 shows typical output filter connections 
for var ious frequency ran ge s. In some cases it may 
be necessar y to use either a high er or lower range to 
tune the fil ter 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 appara­
tus shipment. For reference purposes,  these are 

outlined in the following tabulation. Check the proper 

bleeder resistors before applying voltage to the 
equipment. 

BLEEDER RESISTORS IN THE CIRCUIT 

R-47 and R-48 

R-45,  R-47 and R-48 

R-4 1 ,  R-45, R-47 and R-48 

R-39 , R-40 , R-45,  R-47 and R-41:1 

R-39 , R-40, R-4 1 , R-45,  R-47 and 
R-48 

5. Unblock the transmitter by closing the 

CARRIER TEST SWITCH .  An alternative is to jumper 
battery positive to terminal 15 .  

6. Beginning with the  output control R-42  at the 
maximum counterclockwise position, advance it clock­
wise until a reading appears on the VTVM. · Tune 
capacitor C- 19 for a m aximum voltmeter reading. 

7. While increasing R- 42, tune the output filter 
for maximum output until the output across th e re­
sistor is appro ximately 8 volts. (See Fi gs. 1 2  and 
1 3. )  (Approximately _ 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 . 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 j acks J-3 and J-4. 

b. Adju st 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 clockwi se posi­
tion. About 10-db additional gain or 80 millivolt 
sensitivity can be obtained by clipping out resistor 
R-74 ,  which i s  connected to the base of Q-4 and the 
B+ supply fo r the IF. Approximately 10-db gain or 
25 millivolt sensitivity can be obtained by clipping 
out resistor R-7 � .  which is connected to the base of 
Q-5 and the B+ supply for the IF. Resistor R-7 1 has 
been se lected at the factory to provide an overall 
gain of approximately 25 millivolts. 

a. Sensitivity Adj ustment for Noise 

If the maximum o n- frequency noi se l evel is known 
or can be m easured, the receiver can be adjusted for 
this l evel . Disconnect the coaxial cabl e and connect 
a 6G-ohm non-inductive resi stor and a VTVM across 
termin al s  1 1  and 1 2. Energize the transmitter and 
output control R- 42 for the same output as th e max­
imum noise. Then adjust the receiver input control 
R- 1 to obtain 1-ma output current. If it is impossibl e 
to obtain 1-ma output current with control R- 1 in the 
maximum clock wi se position , then clip out resistor 
R-74, which is connected to the base of Q-4. If the 
gain is still insuffici ent , clip out resi stor R- 7 3, 
which is connected to the base of Q-5. After com­
pl eting the adjustment of R- 1 ,  restore the transmitter 
to full output. 

b. Sensitivity Adjustment for Remote Signal 

When the maximum o n- frequency noise is un ­
k nown and cannot be conveni ently measured, th e re­

ceiver may be adjusted for the remote si gnal .  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 6G-ohm 
non-inductive resistor and a VTVM across terminal s 
1 1  and 1 2. Add 1 5-db to th e 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 1 5-db 
makin g a total of 2G-db. Tak ing this from 8 vol ts 
output o f  the transmitter, the receiver shoul d then 
be set for a sensitivity of 0 . 8  vol ts. To do thi s ,  ad­
just th e transmitter output control R- 42 for 0 .  8 volts 
and then adjust the r eceiver input control so as to 
o btain 1G-ma output current. If it i s  impossibl e to ob­
tain 1 G-ma output cur rent with control R- 1  in the 
maximum clockwise position , clip out resistor R- 74 , 
which is connected to the base o f  Q-4. If the gain 
is still insuf ficient, clip o ut r esistor R- 73 ,  which i s  
connected t o  t he base o f  Q- 5. After compl eting the 

8 

adju stment of R- 1 ,  restore the transmitter to ful l 
output. 

It must be kept in mind that the two p receding 
adjustment p rocedures 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 noi se may in­
crease due to various reasons such as b ad insulators , 
which would require adjusting the r eceiver to be less 
sensitive. In the adjustment of part b. ,  the attenua­
tion may increase du e to sleet or line switching , 
which would n ece ssitate increasing the sensitivity of  
t he re ceiver. 

Sleet Detector 

Due to different types of operation and supply 
voltages,  it is  not practical to h ave a calibrated dial 
for this unit. However, calibration may be made at 
installation by re cording transmitter output ( either in 
db or volts)  at various knob settings of  the sle et 
detector unit. Then , by adjusting the sleet detector 
so as to obtain 10 milliamperes relay current at a re­
mote receiv er, any increase or  decrease in line at­
tenu ation may be noted as the difference between the 
original setting, and the setting required to obt ain the 
given 10 milliampere s. 

25G-Volt Resi stor Unit 

With the appar atus energi zed , adj ust R- 4 in the 
250-vo l t  resi stor unit so as to obtain 1 25-volts at 
terminal s 1 7  (B-) and 19 (B+) on the relaying set. 

Frequ ency Change 

If the frequency is changed in the field,  it i s  
n eces sar y to change th e input fil ter FL- 1 t o  the de­
sired channel frequency. This fil ter is of the plug­
in type and may be r emoved by unsnapping the cl amp 
and pul ling the f il ter out.  Th e tran smitter o s cil l ator 
crystal Y- 2 must be changed to the desired channel 
frequency. The receiver o scillator 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 o utput filter. It i s  necessary to unsol der the 
existing connections and m ak e  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  fol lowed. 

Note also t hat capacitors C2 and C9 in the 
transmitter and r eceiver crystal o scillator circuits ,  
respectively, may have t o  b e  changed. F o r  fre-
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quencies below 1 10 kc, these C!ipacitors are 270 
m mf. each. For frequencies of 1 10 kc and above, the 
capacitors are 140 mmf. each. 

c A U T  10 N Turn power OFF before removing filters 

or transistors, as high ttansient currents may cause 
permanent damage to the transistors. 

M A I N T E N A N C E  

Voltage values should be recorded after adjust­
ment in order to e stablish reference values which will 
be useful when checking the apparatus. The readings 
wiii remain fairly constant over an indefinite period 
unless a failure occurs . However, if trans istors are 
changed, there may be considerable 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 m ay vary as much as ± 20%. 

In the following paragraphs,  the transmitter may 

be unblocked (transmitting) by closing the CARRIER 

START circuit in the case of HZM relaying, and by 
opening the 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 measurements for 

transmitter , refer to Table 5 .  

6 .  Removal of Printed Circuit Board from 

Flexitest Case. 

To remove the printed circuit board, unplug J- 15  

and J- 16 located near the  output filter. Loosen the 

two screws inside the case near the top. Loosen the 

slotted thumb 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 

bottom. Lift out filter and disconnect the coaxial 
cable. 

8. Receiver Filters 

Fi g. 15 shows typical receiver selectivity cur ves 
both RF and IF. If the filters ar e check ed in a te st 
setup, 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 cycles/ 

sec to 230-kc, input impedance 7 . 5  megohms .  

d. D-C Vacuum Tube Voltmeter (VTVM) 

Volta!5e Range: 0. 15  to 300 volts 
Input Impedance: 7 . 5  megohms 

10. Desirable Test Equipm ent 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 M EASUR EMENTS WITH R E F E R ENCE TO B-

CON D I T ION A 
Tx- B iocked t t  

Descr ipt ion Jack Rx-No S ign al 

129 VDC S l VDC 

RF Input J-2 0 0 

DC Q- 1 Base J-3 20 v 20 v 

DC Rx B+ J-4 20 v 20 v 

DC Rx Osc J-5 7 V  7 V  

DC Q-5 B ase 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- 13  

DC Q- 10 Emit J- 1 4  

R F  rn a  out J- 15  

DC rn a  RRH 
and 

AL ARM 

t With 2000 ohm resistor and Sigma relay . 

t t  Tx = transmitter, Rx = receiver 

1 0 

COND I TION 8 
Tx- B iocked 

Rx-With Si gnal 

129 VDC S l VDC 

0 . 3  v 0 . 3  v 

20 v 20 v 

20 v 20 v 

7 V  7 V  

20 v 20 v 

l lO 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 DIT ION C 
Tx-Unbl o ck ed 
Rx-No Si gnal 

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 18 v 

18 v 18 v 

130 rn a  1 30 rn a  

-
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TABL E 2 

TY PICAL T RANSI STO R DC M EASU R EM ENTS WI TH R E F E R ENCE TO 8-

Con d i t ion A Cond i t ion B Cond i t ion C 
Tx- B i ocked Tx-B iocked Tx-Unb locked 

Rx-No S igna l  Rx-With S i gn al Rx-No Si gnal 
Trans i 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 1 29 

5 1  VDC 3 2  3 2  5 1  32 32 5 1  

Q-'7 
1 29 VDC 70 68 1 29 78 80 86 

51 VDC 1 . 0  0 5 1  1 . 4  2. 2 7 . 0  

Q-8 6 . 2  8 2 6. 2 8 2 6 . 2 8 2 

Q-9 7 7. 2 1 . 8  7 7. 2 1 . 8  7 7. 2 1 . 8  

Q- lO t t  18 18 0 . 4  

Q- 1 2t t  0 . 27 0. 20 50 

Q- 1 5t 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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TAB L E  3 

D-C BL E ED ER M EASU R EM ENTS WI TH R E F E R ENCE TO B-

1 29 VDC 5 1 V DC 

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-Unblocked, 

Rx-No Signal. 

TABLE 4 
TYPICAL R F  SI GNAL MEASU R EMENTS FOR R ECEIVER 

(Made with 0. 1 Volt  at Term inal 5 of FL 1) 

25 MY 80 M Y  250 MY 
Check Point  Sens i t iv ity Sens i ti v i ty Sen s i ti vi ty 

( Vo lts) (Vo l ts) (Vo l ts) 

With Recei ver Crysta l 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 .05  

Q l-C to  Gnd. 0 .07 0 .07  0.07 

T3- 1 to Gnd. 0 .07  0.07 0 .07 

Q4-C to Gnd. 0 .07 0.07 0 .07 

With Recei ver Cry stal I n  

Q4-C t o  Gnd. 0 . 5  0 . 5  0 . 25 

J6 to Gnd. 0. 15 0 . 1 0 . 08 

Q5-C to Gnd. 7 . 0  1 .7  0 .8  

Q6-B to  Gnd. 2.0 0 . 5  0 . 4  

Q6-C t o  Gnd. 13.0 10. 0  8 . 0  

T4- 1 t o  Gnd. 13.0 10. 0  8 . 0  

T4-3 t o  T4-4 4 ; 5  3. 5 2. 5 

J9 to J 10 (DC) 0 .74  0 . 7 5  0 . 6 5  

1 2  

ct 

32V 
l .OV 

0 
5 1V 

18V 
5 1V 
5 1V 
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TAB L E  5 

TYPICAL R F  SIGNAL MEASU R EM EN TS FOR T RANSMI TTER 

CH ECK P O I N T  

T5- 1 t o  Gnd. 

T5-3 to Gnd. 

J l3 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 Sel ectivity ( Fig.  1 4 )  

This shows a typical curve of th e o veral l sel ec­
tivity of t h e  r eceiver under steady state condi ­
tions .  

2 .  Transmitter Output Sel ectivity (Fig. 1 0 )  

Typical curves ar e shown so that appro ximate 
b andwiths for k eying purposes can be determined for 
any carri er frequency between 3(}-kc and 20(}-kc. 

3 .  Minimum Channel Spacing ( Fig . 1 6 )  

This is  a graph from which minimum channel 

spacing can be obtained provided the signal strength 

of the interfering transmitter and th e sensitivity set­
ting of the receiver are known. These can be obtained 
from 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 

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 
Variat ions with Voltage (Fig. 1 2) 

The se curves show the variation of transmitter 

output and receiver sensitivity with changes in supply 

voltage,  at 1 20-kc and 25°C. The increase and de­

crease in trans mitter 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 m aintain proper m ark 
space ratio, the r elay bias current is adjusted for 9 
milliamperes as indicated. 

5. Tran smitter Output and Rec eiver Sen sitivity 
Variations with Frequency (Fig.  13) 

Th ese curves show the var iation of transmitter 
output and r e ceiver s ensitivity with variation in 
frequency, at a supply vol tage of 1 29 VDC, and 
25 ° C. They may be used in t he same manner as 
Fig. 1 2. 

7 .  Receiver Filter Limits (Fi g.  1 5) 

The receiver RF filter and the I F  fil ter l imits 
are shown on Fig. 1 5 .  Both filters are of the plug­
in type and the test circuits with pin connections 
are sho wn 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 al so shown in the test circuit 
sketch. 

6 .  Supervisory Control Connections ( Fig. 7) 

Whe n supervisory control is used with rel aying, 
the supervisory control relay coil is connected in 

1 4  

E L E CT R I C A L  P A R T S  L I S T  

CI RCU I T  
F UNCTI ON D E SC RI PT ION 

SYMBOL 

CAP ACITORS 

C-1 Rcvr. Bleeder 2.0 pi, ±20%, 200 VDC, Pap er 

tc-2 Rcvr. Osc, Feedback 140/270 flflf, ±20%, 500 VDC, 
Mica 

C-3 Rcvr. Osc. Bleeder 0 .02  pi, MRC, 600 VDC, 
Bypass Disc 

C-5 Q-6 Emitter Byp as s  1 . 0  pi, ±20%, 200 V D C  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 flf, ± 1 0%, 1 000 VDC ,  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  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 Same as C- 1 2  

C-1 4  P A B ase Bypas s Same as C-12 

tNote:  140 fl¢ for  osc. freq. 1 10-kc and above.  
270 flflf for osc. freq. below 1 10-kc. 

MF R.  MANU FACTUR E R 'S 
CODE D E S I GNAT I ON 

1 3SOC567 H l l 

1 330C566 H43 
or 330C 5 6 6  

H57 

1 330C569 H47 

1 330C567 H09 

1 330C573 H07 

1 330C573 H2 1 

1 330C567 H02 

1 3 3 0C567 H05 
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E L E CT R I CA L  P A R T S  L l  S T  

CI RCU I T  FUNCTION D E SC R I P T ION M F R .  MANU F ACT U R E R ' S  
SYMBOL COD E  D ESI GNAT ION 

CAPACITORS (Concluded) 

C- 18 PA Bleeder 0 . 5  f.Lf, ±20%, Paper 1 330C567 H06 

C- 19 Output Filter Tuning 500 f.Lf.Lf, Variable, Air 1 328C092 H0 1 

C-20 Output Filter 390 f.Lf.Lf, ±5%, 2500 VDC, Mic a 1 330C56 1 H 15 

C-2 1  Output Filter 680 f.Lf.Lf. ±5%, 2500 VDC , Mica 1 330C56 1 H 2 1  

C-22 Output Filter 1 200 f.Lf.Lf, ±5%, 2500 VDC, 1 330C5 6 1  H 27 
Mica 

C-24 FL- 2 Decoupling Same as C- 1 2  

C-25 Q-7 Emitter 2.0 mfd, ±20%, 200 VDC 1 330C567 H0 1 

CRYSTAL DIODES 

CR- 1  Bridge Rectifier General Purpose, IN63 1 584C433 H0 2 

CR-2 Bridge Rectifier Same as CR- 1  

CR-3 Bridge Rectifier Same as CR- 1  

CR-4 Bridge Rectifier Same as CR- 1  

CR-5 Q- 10 Collector Same as CR- 1  

CR-6 Q-7 Collector 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 1 N 1 789 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 DESC R I P T ION 

MFR.  MANU F ACTU R E R ' S  
SYMBOL CODE DESI G NATI ON 

FUSE HOLDERS 

FH- 1 B- For Type 3AGC Fuses 1 54-B-6903 H03 

GH-2 B+ Same as FH- 1 

FUSES 

F- 1 B- 3AGC 3/4 amp. 1 S#147499 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 Fixed Freq. 1 4680338 

CONNECTORS 

J- 1 Printed 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  

C I RCUI T  
FUNCTION D ESCRI P TION 

MFR.  MANU FACTU 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- 12 B+ Same as J-3 

J- 1 3  Xmtr. O sc.  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 2N 43 or Type 1 330C587 H07 

2N525 

Q-2 Rcvr. Osc. Type 2N4 14 1 330C587 H09 
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CI RCUI T 
SYM BOL 

Q-3 

Q-4 

Q-5 

Q-6 

Q-7 

Q-8 

Q-9 

Q- 10 

Q- 1 2  

Q-1 5  

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 

Typ e  2N332, or 
2N l 149 

Type 2N 1 1 56 

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 AC TU R ER 'S  
D ESIGNATION 

330C587 H04 

330C587 H0 1 

330C587 H 1 2  

584C276 H 23 

330C595 H37 

584C276 H 19 

330C666 H68 

330C664 H 5 1  

330C668 H84 l Divider 

-

R

_

-

_

9 

__ 

,. _
_ 

Rcvr. Voltage 
Divider 
---------------L---------------------�L-----�----------------� 
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TYP E K R  CAR R I E R  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 RCU I T  
FUNCT ION D E SC R I P T IO N  

M F R .  MANU F ACT U R E R' S  

SYM BOL CODE D ES I GN A T I O N  

RESISTORS (Continued) 

R- 10 Q-2 Base Same as R-2 

R- 1 1  Q-2 Base 100 K, ± 10%, 1/2  w 1 330C595 H49 

R- 12  Q-3 Collector Same as R-6 

R- 13 Q-3 Emitter 390 Ohms, ±5%, 1/2 W 1 330C664 H39 

R- 14  Q-3 Base Same as R-2 

R- 15 Q-3 Base Sam e as R- 1 1  

R- 16 Rcvr. Osc. Bleeder 2. 2 K,  ± 10%, 1/2 W 1 330C595 H 4 1  

R- 17  Rcvr. Osc . Bleeder 18 K,  ± 10%, 2 W 1 330C597 H40 

R- 18 Rcvr. Osc. 9 . 1 K, ± 5%, 1/2 W 1 330C664 H74 

R- 19 Q-4 Bias 100 Ohms, ± 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 330C59 5 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 ER SET ______________________________________________________ __ 

E L E C T R I C A L  P A RT S  L l  ST 

CI RCU I T  FUNCTION D ESCR I P T ION MF R.  MANU FACT U R ER'S  
SYMBOL COD E  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- 45 
Divider 

R-49 PA Bias 27 K, ±5%, 2 W 1 330C668 H83 
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TYPE K R  CAR R I E R  S ET -------------------------�I.L:..:.·-=4..:..1·..:..:94::..:.1!...!.-.1 

E L E C T R I C A L  P A R T S  L l  ST 

CIRCUIT 
FUNCT ION DESC R I P T ION 

M FR.  MANU FACTU R ER'S  
SYMBOL COD E DES IGN AT ION 

RESISTORS ( Concluded) 

R-50 Xmtr. PA Same as R- 19 

R-5 2  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 584C416 H62 

R-6 1 Recvr. Bleeder 600 Ohms, ± 5%, 25 W 1 584C4 16 H47 

R-6 2 Recvr. Bleeder 350 Ohms, ±5%, 25 W 1 584C416 H 5 2  

R-64 Xmtr. Bleeder 1 200 Ohm s, ±5%, 25 W 1 584C4 16 H64 

R-66 T-7 Load 560 Ohm s, ±5%, 2 W 1 3 30C668 H43 

R-67 Xmtr. Blocking 10 Ohms, ± 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 Ohm s ,  ± 10%, 1/ 2 W 1 330C595 H 16 

R-74 Q-4 Base 2. 7 K, ±5%, 1/ 2 W 1 330C664 H59 

R-75  Q-4 Collector 22 K,  ± 10%, 1/2  W 1 330C595 H 4 1  

R-76 Q-5 Collector Same as R-7 5  
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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  
F UNCTION 

MFR.  MANU FACT U R E R 'S 
SYMBOL DESC R I P TION COD E  DES IGNATION 

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-592 1 7 1  
300 ohms 

T-4 IF Output Impedance Ratio 4 K: 1 L-59 2289 
500 ohms 

T-5 Xmtr. Osc. Same as T-2 

T-6 Xmtr. Buffer Impedance Ratio 10 K:  1 L-5 9 2 1 70 
400 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-1 7  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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TYP E  K R CARRI ER SET -----------------------------=I..:..:. L:..:.'__:4...:...1·...:...94..:..:1.:...:.... 1 

E L E CT R I C A L  P A R T S  L l  S T  

CI RCUI T 
F UNCT I O N  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 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 H 0 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 97 6  H 1 7  

Control (S#1475074) 

R- 2 Resistor, Limiting 2000 ohms , 2" tube. 1 1 26 7 296 

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 ____________________________________________________ __ 

To 
r3 

1 7S A / 51 V  
�OO A I I'Z9 V 
t7.5tJ .A / 2!8v 

Ll 

R X -/ 

! K/ $I V 

I 

� PB r, CARRIER 
TES T 

I 

I CA�RIER. 
S WI T C H  

4K/ 1 '29 11  I(R 
ttJK/Hev - - -

14-
'ZSl.IL/St V IK/1�9 11 
11(/ 258 11 

8 - c o  

liZ/ 
R EQUIR EMEN TS FOR_ IHZ /'1  RELA YING 

5 UPPI- Y C4RRicl<! 
VtJ L T4Gc STA R T  

SI V O C.. + SI V .  7MA 1 2') VOC � 12 , V. 8MA 2 58 VDC + 25S V.8MA 

(A R�I�If!. S TO P  
+Z8 V 

-f 40 V 
+ 4� v 

KR REL A YING TRA NSMITTER / 
REC.V eX TE RNA L COI.JNECTIOJ..J S 

TER MINA L  - C:O AI!-IECTUU./ 

I I . GINUIWD 
12.  C�A 'XIAL CABLE 

S T�A P 
IN 

IN 
o u r  

f t  

1.3. SUPE� VtSOR Y P�EFEReNC£. CONTACT 
1 4· CA. RRtER S TOP 8 - RETURI./ 
15 CARRIER START (P()Stn ve) 
!6 AI.ARM ('()TOF� �()te_ CcJMMIJIJICATIOIJJ /7 B MOJUS 
IB CAR!( I�� srop (Hz /HV�) 1 9  B PLUS 
2 0 RE L A Y  COIL 

[ l CARRIE£ tLJ A L A RM 

( OM 

..q - -; 
I 

I CABL E TO 
l I I COA'XIAL ���1 L INE TUNER 

�O TES 

RF GRtJUNDWt; 
SWITCH 

PRO TEC TC R UN! T 

4 CONNECT !(.X- 1 (DWG 2 2 B S6 o5 
5 ,.- 15958 21) A S  S IIO W/.1 

-f �OR Sl � IZ 9 V D C  S U PPL Y. 

t- t  FOR ZS8 l/OC 5 UPPL Y () 5 E  
3 3 0 C I 91 Hol R�S1sro� U IJJ r 

R E F  D W<I 2 2 3 8 497. 
0 rO R S()PE� VISC� Y C�NTA'OI.. 

PRFF'E� EI-.!Ct= CO I.I TAC TS .  

Fig. 3- Relaying Control Circuits - HZ/HZM (D 7 J.'20 w9, • ;(704) 
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TYPE KR CAR R I E R  SET ___________________________ ,_. L_. _4_1•9_4_1·_1 

CA R.�IEJZ. S TA � T  

B +  

A L A RM 
C IJ TOI'!= 

r:l CAW<e LJ A< A<M 

R.C V R.  RELI\'1 C O I L  

0 CO M N!  

R F  G RO U ND 
S W I TCH 

s c.  

sc 

BCA I 
I 
I 

VO I C E  A D A PTE� I - (OCTA L S O CI(ET) -

F/ 
KF? CA I!I!IE�ie A SS Y  I 

'- - - -
KR FU.F DW& S40 V 7 80 I 1 tJ- - - - - - � - - - - - -_-:_r t 

s---�--------------------� -

�E Q U IREMEJJTS FOR. 5C � /G C Y  Re L A Y'IN� 
5 fi ,.PL Y VDL7AGe CA RRIE� STA it i  C A I!Ie/�1( STOP 

.SI VDC + 3 7 V , 1MA {) VOLTS 
129 VDC. + IOO V, 8 MA 0 VOLTS 

2 58 VDC. r /OO V, 8MA 0 VOLT.S 

R 
2 1(  

.3.  7SK 
/ 9. 1(  

AJO TES 

(() A X IAL 
CA BLE 

To L ! AJ E  
TlJ AJE£ 

K R  R EL A YIN G TRA I./SMI T TE/ft / 
!<ECV, EXTERNA L CONN£CT/OIJ S 

TERMIIJAL- COIJAJEC T/0� 
I I ,  G�OiiN C> 

� FOR '"l''' USE CJJ.IMITE VIT�E"OliS ENAMELED 

0/VItJOI-IM AD.JUS TA S L E  4K 0� 2tJK 2S W 
RES ISTtJR., C'OJ.IIJEC.T / ADJUST TOR. VALUES 
51-/oWN 

1 2. , COA XIAL CABL E 
I 3 .  S.UPERVI SCJR.Y �E FE�I-KI!.. COIJrAC.T 
/ 4-. CARliN£� STfJ P 8- R�TI.//iil/..1 
I 5" .  CA RRIE!?. 5/AR T (P6S!TIVE) 
I � .  A LA RM Cel'r�r:;= FOR. COMMUAIICATIOAIS 
1 7 .  !3 MIIJUS 18 . CA RRIER ST()P (Hx/NZM) 
/ 9. 6 PL US 
2 0  REL A Y' COIL 

6 COAJJJ!CT R X-1  _[S I L. I CO N  RECTIF IER 
TY P E  35C. F O R  E�V IVP\LENT) 

A S  S H O W N  
+ FOR, 51 $ 1 2 9  V DC S U PPLY 

t -t  POR. ZSB V O C.  SUPPL Y U S €  
33 0 C ifJI I-/01 RESISTOR.. ()JJI T 

R. !! F  D WG 2 2. 3 8 49 7  

0 FO R. S U PER VISORY CON TRO L 
PR.EFER EAJCE CO N TA C T S  

Fig. 5. Relaying Control Circuits -GCX!GCY (Dwg. 2-329C704) 
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TYP E  K R  CAR RI ER SET ___________________ ____;,;I.=L • .....:.4.:.....;;1·9....;..;4 1.;,..:... 1 

C O N N ECTI ON FOR 
UPERV'ISO RY CO 

� l-: <t  � �  
al o  li "  
:> �  
u "  
., f 
! :  
�� .... 
). CI)  
C( :;)  
-' j  

A S  T RAHS - �EC. UN lT kJ 0 
� <(  

OR � K  S 
RE5 l 5TOR 100�/S CONTRO L _9 

3.3 K 
2 W  CO M PON E NTS 

2 - l MO U N T & D \ N  
�· SU PERV I SORY <P 

. 7 CA 8 1 ti £T 
L - - - - - - - - ...J 

.,....__ _ _... 5 
AL A R M  COI L 

B i'  NOT I N  CI RCUIT 
Sf� MA RELA'f - T V PIE 
7AO ;I T - I OOOT - TC ,_  
OR E�t/11/ALEA/T. 

Fig. 7. Supervisory Control Connections (Dwg. 2238498) 
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TYPE K R  CAR RI E R SET ______________________________________________________ __ 

3 2  

CONNECT I ONS FOR �8-250 VOLT SER V I C E  AND 
SUPER V I SORY CONTROL APPL I CAT I ON 

( CHANGES FROM JUMPERS SHOWN ON I NTERNAL SCHEMAT I C ,  F I G .2 ) 

250-VOLT OPERAT I ON 

FOR A 250 VOLT SUPPLY , RES I STOR UN I T  330C 1 91 H0 1  IS  
USED  AS SHOW. ON APPL I CAT I ON DRAW I NG 329C70� 

FOR HZ/HZM OPERAT I ON , THE JUNPER HAS BEEN  ReMOVED 
FROM TP-6 TO TP-7. ( NOT REMOVED FOR K·DAR REtAYIII) . 

R E S I STOR UN I T  SCHEMAT I C :  

O UT 

I N  

COM . 

0. 1 5"  a.,. STA N D BY 
0. 2. Ov. TRA N S M I TT I NG 

1--------l 2. 5 

R 8  R 7  R G  

t I .  I A M P. 

POWER CONSUMPT I ONS- 303 WATTS AT 258 v .  
390 WATTS A T  280 v .  

NOTE : KR SUPPLY VOLTAGE W I LL BE  APPROX I MATE LY � �� VOLTS 
UNDER STANDBY COND I T I ON WHEN BATTERY  VOLTAGE I S  
280 VOLTS . 

1 25-VOLT HZ/ HZM OPERAT I ON 

J UMPER TP-7 AND TP-8 I S  REMOVED · 

�8  VOLT O PERAT I ON 

ON PR I NTED C I RC U I T  BOARD ADD I T I ONAL  JUMPERS ARE  
CONNECTED AS  FOLLOWS : 

BETWEEN TPS AND TP9 
BETWEEN  TP5 AND J12  
BETWEEN TPl AND TP2 
BETWEEN TP3 AND T� 

I N  THE FT CASE,  JUMPERS ARE CONNECTED ACROSS 
R60 AND R6�, AND THE CONNECT I ON BETWEEN R6� 
AND D I ODE CRS I S  REMOVED. 

I N  ADD I T I ON ,  FOR �8-VOLT SUPERV I SORY C ONTROL,  
R59 I S  CONNECTED I NTO THE C I RCU I T. 

Fig. 8. Connections, 48-250 Vo l ts and Supervisory Control  (Dwg. 40 7C97 1) 
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TYPE K R CAR RI E R SET __________________________________________________ �•·�L�. 4�1�- 9�4 1�. 1 

TRANSMITTER OUTPUT FILTER FL-3 CONNECTIONS 

LI N E  FREQUENCY RANGE 

I - 27 . 7 KC- 30.  0 KC 
2 - 29 . 8 KC- 33 . l  KC 
3 - 3 1 . 8  KC- 3 6 .  0 KC 
4 - 35 . 4  KC-39 . 0  KC 
S - 38. 0  KC-41 . 0  K C  
� -- 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 
10 - 57 , 0  KC-7 2 . 3 KC 

I t - 67 . 0  KC-76 . 0  KC 
1 2 - 7 5 . 0 KC-88, 0 KC 
13 -- 77 . 5  KC-93 . 0  KC 
14- 89 . 3  KC- l l 4 . 5KC 
1 5 - 102 . 7KC-147 . OKC 
IG; - 136 . 6KC- 210 ,  OKC 

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:§ j 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 

! §=� 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-ll 
6-8- 10-ll 
6-8-9-ll 
6-8-ll 
6-8-9-10-11 
6-8-1 0-ll 
6-8-9-ll 
6-8- l l  
6-8- 9-10 
6-8- 10 

6-8- 9-11 
6-8- 1 1  
6-8-9-10 
6-8-10 
6-8-9 
6-8 

� CONNECTI ON FROM 6 TO 8 IS MADE BENEATH TERM I NAL PLATE OM ALL SETS AT THE FACTORY . 

Fig. 9. Connections - Output Filter (Dwg. 149A420) 
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TYPE KR CAR R I E R  SET ____________________ _ 
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34  

' \ I I \ I 
\ \ I I 

' ' I If 
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\ I 
\ I 
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c 

10 15 20 25' 

Fig. 10. Transmitter Outp ut Filter Selectivity (Dwg. 377996) 
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J. L. 41-9 4 1 . 1  TYPE K R CAR R IE R SET ________________________________________________ ���� 

0 
WE STINGHOUS E TY PE K R $ LEET D£"TE CTOR STYLE 470DIIi7GOI 

5 

' '<\! @n .!�AX. Tx;:. � v 0 0UTPUT� 

0 

l PUSH FOR 

l_o ___ S_L-EE_T 
__ 

TE __ S_T 
____________ o� �..I.,__ ______ 4 f 

Fig. 1 7. Sleet Detector Out/ ine (Dwg. 329C703) 

MAll.. C i:: W !'OSITION 
PERMI S S I SLE CONTROL VARIAT I ON : 

0 d b ( l  WATT II' �OOHMS) TO -.40 d b (O.I MILLIWATT) 

SCH EMATI C 
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TYP E K R CAR RI E R SET __________________________________________________ ___ 

36 

+ I 

OB 0 

- I 

- 2 

- 3  

- 4  

t- Jl 
INC!?£ ASING OU TPU T 

/NCI?EA .S ING S£N5 / T!VI T Y  

1-

/ 

/ 

t)i o!? it::-(1. 
�\"( 

���� ��� 1' 4.' �\ \ � e}/ 
�q.. ,� 

(J<v 
q.� 

/ 

[7/ v 

/ 

v 
v 

RECEIVER SENSITIVITY = 4 0  M V  A T  /2 9 VDC 

TRANSMIT TER OUTPUT - 1. 0  W A T  /2 9 VDC 

1-- ( 1.0 W a  8 . 0  VOLT.S A T  CoO OHM.S ) 
FREQU£NC Y =- /2 0 KC 
TEMPERA TURE • 2 5°C 

I I I I I 

/ v/ 
v 

/00 1/0 120 I!JO 140 

SUPPL Y VOL TAG£ 
Fig. 1 2. Transmitter O utp ut and Re ceiver Sensitivity Variations with Voltage (Dwg. 377999) 
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TYP E K R CARR I ER SET ______________________________________________________ _ 

50 

46 

35 

� � 50 � � 26 � 
� � 
V) 
).. 20 
� � 
� IS 

/0 

s 

0 \ I) 
-2 _ ,  Fo .,. , 

FREQUENC Y (Kc) 

Fig.· 14. Receiver Sel ectivity (Dwg. 377993) 

38 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY P E K R CARRI E R S ET _______________________________________________________ I ._L_. _4_1- 9_4_1 ._1 

I F  FILTEil TE5T CIIlCU I T  
.. 5EC - I 

RF FILTER TE5T CIQCUIT 

-6 

20 

1 5  

co 
0 1 0  

5 

0 7 9  20 2 1  
F ( KC )  

Each section FL- 2 requirement 
with typical sel ectivity curv e 
Insertion loss 26 DB max . 
Including matching resistor .  

DB 

y 
F7''7'1--t-'�-+--- Jt o  --+--�+----44£.,..., 

I 
�Ll--+---\-+--- 30 ---t--J�--f----1f:,o'-,"'"i 

-4 

I 

-2 +Z 

FREQUENCY ( KCJ 
FL- 1 Requirement with typical selectivity 
curve at 120 KC. Insertion loss 18 DB 
max . Including matching resistor. 

Fig. 1 5. Receiver Filter Limits (Dwg. 377995) 
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TY P E K R CA R RI E R SET ______________________________________________________ ___ 

50 

(80 AfV) 40 

� � 9 0  ).. .... 
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� zo � 

� :s 
� � / 0  1:\( 

(BY) 0 

+ 1 0 

40 

- - - - --

- -
- -- -

- - - -

ZERO OB = <!J VOl T.S 

1111/N/MliM CHANNEL SPAC/Nfd; 
FOR KE YED CARRIER IS PPS 

Fig. 7 6. Minimum Channel Spacing (Dwg. 377998) 
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TY P E  K R  CAR R I E R  SET ___________________________ :..:.:I . L=-=·-4:...:..1·...:..9...:..41:..;..;.. 1 

�f---------". ''-------___,otJ 
�----------------- 8 ��7--------------� 

Coaxial L ead . . .  7 56D346 G0 2 

�w " "�,--------,: 
�------------------------ 8

��
-· -----------

B

-

L A

_

C

_

K

_

/

------�· I 
Output Lead . . . 756D346 G03 

BUCK 

�------------------ 8 

Main Harness . . .  756D346 G04 

Fig. 1 7. Test Har n ess - (Compl ete Set) 

41  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 ST R U M E NT D IV I 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

 




