
Westinghouse I . L. 41-944 .6 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

A P P L I C A T I O N  

The re serve signal detector is a device used to 

detect changes in received signal l evel on a power­

line carrier channel. The relaying receiver output 

current is saturated at normal received signal levels. 

Thus,  even a substantial reductio n in the received 

signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 

it possible to detect such changes in signal level 
before the signal drops to a low enough value to 

cause an incorrect rel ay operation. 

C O N S T R U C T I O N  

The reserve signal detector is available in two 

different mechanical designs ; one for switchboard 
mounting, and one for rack mounting ( 19 "  panel). 

The unit for switchboard mounting is shown in 
Figure 1 which includes outline dimensions and 

schematic wiring. Figure 2 shows the outline of the 

rack-mounting unit , and Figure 3 is the internal 

schematic for this design. Electrically both units 
consist of a fixed resistor, a variable resistor ,  and 

a normally ope n  pushbutton connected in s eries. 

O P E R A T I O N 

The resistors and pushbutton of the r eserve sig­

nal detector are co nnected into the transmitter car­
rier-start circuit, effectively functioning as a sep a­

rate transmitter output control .  This control is ob­
tained by varying the d-e voltage to the amplifier 

stage following the crystal os cillator in either the 

KR or TC transmitter. With TC s et, the output will 

not drop appreciably until sufficient resistance has 

been inserted to drop the voltage across zener 

diode CR 1 01 below its 20-volt breakdown. The ad­

jus table resistor is effective over a 40-db range of 

transmitter output. If a fault occurs w hile a re­

serve signal test is beihg mad e (with reduced trans­

mitter output), op eration of any carrier-start protec­

tive relay will instantly restore full output as long 
as required for the relaying function. The connec­

tions of the reserve signal detector into the carrier-

NEW IN FORMATION 

start circuit are shown on the overall schematic 

w hich applies to a p articular order. 

A D J U S T M E N T  

Because of differences in transmitter output , 

supply voltage, and service conditions, it is not 

practical to have a calibrated dial for this unit. How­

ever, calibration may be made at installation by re­

cording output ( either db or volts) at various k nob 
settings of R l .  Then, by depressing pushbutton S1  

and adjusting the R 1  dial so as to obtain one-half 
the normal saturated receiver output curre nt ( on a 

clear dry day), any increase in line attenuation at a 

later time may be noted as the difference between 
the original setting , and that required to obtain the 

one-half maximum receiver output current at the time 
of checking. The normal procedure for this test is 

to start with the knob full counterclockwi se, and 
rotate slowly until the remote receiver output drops 

to half its maximum valu e .  

NOTE: The nominal "one-half maximum" value 
for the TC set is 100 rna, and for the KR set,  10  rna. 
Since these values are half w ay up a steep curve, it 

may be rather difficult to adjust to exactly 10 or 100 

rna. If the receiver output current is within ± 20 per 
cent of the nominal 10 or 100 rna figure,  any attenu­

ation figures will be correct within one db. 

If communicatio n between stations on a line sec­
tion makes the foregoing periodic adjustment pro­

cedure inconvenient, there is a second method of us­
ing the re serve signal detector. First,  set the re­

ceiver sensitivity to the desired margin for deterior­

ation of signal. Dep e nding on po wer company stand­

ards, this will usually be som ewhere between 6 and 

15 db . Now on a clear dry day, close S1 and in­

cre as e  R1 setting until the remote receiver output 

current drops 20 per cent. L e ave the control at this 

point. At another time when a res erve signal test is 

to be made,  it is nece ssary only to clo s e  the S 1  

pushbotton and have the r emote operator note the re­
ceiver output current. If it does not drop more than 

20 per cent or so, the desirable receiver margin still 
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RESERVE SIGNAL DETECTOR ------------------------

exists. If the receiver output drops to a low value 

or to zero, it indicates that the original margin no 

longer exists.  This could mean increased line loss,  

reduced transmitter output, reduced receiver sensi· 
tivity, or a combination of these factors. 

PARTS LIST 
Symbol Description 

'1<'11 ..,. 

R1 1 00-K Pot.  1475074 

R2 2000-ohm resistor 1 267296 

S 1 Pushbutton Switch 3 27C854H01 

0 5 0 

@ L�AX. Tx 10 00UTPUT0 

0 La �------------------� 1�-----4-f ------1 

R E N E W A L  P A R T S 

Repair work can be done most s atisfactorily at 

the factory. However, replac ement p arts can be fur­

nished, in most cases,  to customers who are equiped 

for doing repair work. When ordering p arts , always 

give the complete nameplate data as well as the part 
identification as given in the P arts List. 

PE�MISSI&LE CONTROL VARIATION: 
0 db( I WATT fP c:DO OHMS) � _,.,..,., ··�'-"' Si p r -··�, � 

WIF>.INCO DIAt;RAM SCHEMATIC 

+-
.---------------� I 

I �� I 

t 31<t_M_IN.3C;TOVT 
329C70J 

Fig. 1 .  Reserve Signal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR ______________________________________________ I_.L_._41_-_�_4._6 
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Fig. 2. Reserve Signal Detector for 19-inch Rack Mounting. 
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Fig. 3. Reserve Signal Detector far 1 9- inch Rack Mounting. 
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INSTALLATION • 

Westinghouse I.L. 41-944.6G 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

Description 

Pan el mounted for 48 or 1 2 5  volt 

D.C. KR or TC Carrier 

Panel mounted for 250 volt D . C. 

TC Carrier only 

Rack mounted for 48 or 1 2 5 volt 

D .C .  KR or TC Carrier 

Rack mounted for 2 5 0  volt D .C. 

TC Carrier only 

APPL I C AT I ON 

Style 

470 D 1 67G02 

470D l 67G03 

408C484G01 

408C484G03 

The r e serve signal detector is a devic e used to 

detect c hanges in r e c eived signal level on a pow er­

line carrier c hannel .  The relaying r e c eiver output 

c urrent is saturated at normal r e ceived signal levels. 

Thus, even a substantial redu ction in the rec eived 

signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 

it possible to detect such c hanges in signal level 

before the signal drops t o  a low eno ugh value to 

cause an incorrect relay operation. 

C ON STR U CTI ON 
The reserve signal dete ctor is available in two 

different mechanical designs; one for switc hboard 

mounting, and one for rack mounting ( 1 9 "  panel). 

The unit for switchboard mounting is shown in 

Figure 1 whic h includes outline dimensions and 

schematic wiring. Figure 2 shows t he outline of t h e  

rack-mounting unit , and Figure 3 i s  the internal 

schematic for t his design. Ele ctrically both units 

consist of a fix ed resistor, a variable resistor, and 

a normally open p ushbutton conne cted in series. 

O P E R ATI ON 

The r esistors and pushbutton of the r e serve sig­

nal dete ctor are connected into the transmitter car­

rier-start c ir cuit, effectively functioning as a sepa­

rate transmitter output c ontrol. T his control is ob­

tained by varying the d-e voltage to the amplifier 

stage followin g the crystal oscillator in either t h e  

K R  o r  TC transmitt er .  With the T C  set, tbe o utput will 

not drop appreciably until sufficient resistanc e  has 

b e en inserted to drop t h e  voltage across z en e r  

diode CR 1 0 1  below its 20-volt breakdown. The ad­

j ustable resistor is effe ctive over a 2 5-db range of 

transmitter  output. If a fault o ccurs while a r e­

serve signal test is being made (with reduced trans­

mitter output),  op eration of any carrier-start p rotec­

tive relay will instantly restore full output  as long 

as required for the relaying function. The connec­

tions o f  the reserve signal detector into the carrier­

start circuit are shown on the overall schematic 

which applies to a p articular order. 

A D J U STM ENT 
Be caus e of differenc es in transmitter outp u t ,  

supply voltage ,  and service conditions, it i s  not 

practical to have a calibrated dial for this unit. How­

eve r ,  calibration may be made at installation by re­

cording output ( either db o r  volts) at various knob 

settings o f  Rl. Then, by depressing pushbutton 81 

and adjusting t he R1 dial so as to obtain one- half 

the normal saturated receiver output current ( on a 

clear dry day), any increase in line attenuation at a 

later time may b e  noted as the difference b etween 

the original setting,  and that r e quired to obtain the 

one-half maximum r eceiver o utput c u rrent at the time 

of c he cking. The normal proc edur e for this t est is 

to start with the knob full co unte rclockwise , and 

rotate slowly until the remote r e c eiver o u tput drops 

to half its maximum value. 

NOTE: The nominal " one-half maximum" value 

fo r the TC set is 1 00 rna, and for the KR set, 10 rna. 

Since these values ar e half way up a steep curve, it  

may be rather difficult to adjust to e xactly 10 or 100 

rna. If the r e ceiver output  c urrent is within ± 20 p e r  

c ent o f  t h e  nominal 1 0  or 1 00 rna figu r e ,  any attenu­

ation figures will be c o rr e ct within one db. 

If communication between stations on a line se c­

tion makes the foregoing p eriodic adjustment pro­

c edure inconvenient, t here is--a second method of us­

ing the reserve signal detector.  First, set the re­

ceiver sensitivity to the desired margin for deterior­

ation o f  signal. Dep ending on po wer company stand­

ards, this will usually be somewhere between 6 and 

1 5  db. Now on a clear dry day, close 8 1  and in­

creas e  R 1  setting until the remote re c e iver o u tput  

c urrent drops 20 p er c ent. L eave the control at t his 

point. At another time when a reserve signal test is 

to be made, it is n e c e ssary only to close t he 81 
pushbutton and have the remote operator note t h e  re-

SUPERSEDES I. L. 41-944.6F, dated May 1972 
0 Denotes change from superseded issue. 

Also supersedes Addendum, dated August 1976 
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RESERVE SIGNAL DETECTOR 

c eiver output current. If it does no t drop more than 

20 per c ent o r  so , the d esirable r e c eiver margin still 

e xists. If the re c eiver output drops to a low value 

or to zero,  it indicates that the original margin no 

longer e xists. This could mean increased line loss, 

reduced transmitter  output, reduced r e c e iver sensi­

tivity, or a combination of t hese factors. 

R E N E W A L  P A R T S  

Repair  work can b e  done most satisfactorily at 

the factory. Howev e r ,  replac ement parts can b e  fur­

nished, in most cases, to customers who are equiped 

for doing repair work. When ord ering parts, always 

giv e  the complete nameplate data as well as the part 

identification as given in the Parts List. 

0 

PARTS LIST 

Symbol 

R l  

R l  

R2 

Sl 

Description 

200-K Pot. 

200-K Pot. 

2000-ohm resistor 

8000-ohm r esistor 

Pushbutton Switch 

Style 

1 85A086H27 

1 8 5A067H14 

1 2 6 7296 
1 2 05219 

8 79A860H01 

CONNECT TO TRANSMITTER 

R2 

Rl 
20DK 

CARRIER START TERMINAL 

MAX . C CW POSITION 

Sl p [ --"'" ·�· . ,, 
SCHEMATIC 
If • 8000 OHMS FOR 250 VOLT 

TC CARRIER ONLY 
- • 2000 OHMS FOR 48 OR 12� VOLT TC OR 

KR CARRIER 

.219 OIA. (4HOLES ) 

-00 
f--� 

··lf 
-f" 

.. 0 
l_ 

2 

�MAX T• 0 
@ 0 10 

OUTPUT 0 
4...L 

2 

.... " 0 .... " 
<.> 

tnj'lt: ,., ,. ;! 

r 
,.,I .. 
�� 

I 
I 
I 
I 

f l 31N MIN. CUTOUT -H 
3} 

0 Fig. 1. Reserve Signal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR ________________________________________ ____ I.L_.4_1_-9_44�.6�G 
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0 Fig. 2. Reserve Signal Detector for 19-inch Rack Mounting. 

-110 N 

SUB. 4 
629Al03 

l__�����+=�������������� �2 � 2t� 

.,.,, .. 
-ID 

_l_ 
t 

,,7 
250D A 

I' 
I . 2 MTG. HOLE S )  

-©� 6 � 

5 MTG. CENTERS 
1816 

19 

0 Fig. 3. Reserve Signal Detector for 19-inch Rack Mounting. 

0 � 
w•st•"''"oun@ I 

J I . 

l=l:f 
-J:; t<>IN o<l Nl"l 

t I 

SUB. 3 
293B0ll 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



RESERVE SIGNAL DETECTOR ________________________________________________ __ 

FUSED POSITIVE 

RC 

TR A NSMITTER CONTROL 

C ARR I E R  
T E S T  

200-MA. 
RECEIVER OUTPU T 

PH ASE a 
GROUND 
CARRIER 
START 

CARRIER 
STOP 

PH. a GND. 

/::; IN KA 4 R ELAY 

CSG 

FU S E D  NEG. 

85R S-RESERVE SIGNAL DETECTOR (WHEN USED) 

Fig. 4. Elementary K-Dar!TC Carrier Control Circuit. 

/05 

au. co 

REQUII�EMEAIT.S 

FIG. 3 
K-DA� RElAYIAIG 

I_ __ 

FIJI: K·DA� 

{O"'ft1 

��:,JE"�· 
� fr I - COA:: ... L CABLE 

I TO liNE 
KR CA��tell.. 4SSY I TUllO! 
RCF DW!l 5'10D780 I � -_ --=--=._-_1 _ _ttt 

SUPPLY" VOLTAGE 51 voc 
CARRIER START 

-#- 3"1V, 7M4 
CAKit!E/e Stop C VOJ..TS 

,e. 

21< 

129 VDC -t 100 V 8MA 
f.$8 VDC. �IOOV 8MA 

I(R 12.EJ..AYING TRANSMITT�� I 
R�CV EXTEitNAL COAIA!!!.CTJ(JNS 

TEt:<:/V1INAL· CONNE.CTIDI./ 
II G!i?OUAIO 
I 2. COAXIAL CABLE 

C VOLTS 

0 VOLTS 

5tJ,-E��I50R.Y' PREP£1(>£�CE COIJTACT 
CARRIER SToP d- RETUFt.N CAR"tll*f. S.TAA'T(P�SIT/11•) 
AI...AiiM CUTOFF FOR COMMUNICAT/0/o/S 
8 lv'IIIJUS 

CAfU�_IER.. STtJP (k�/Hr:.M) 8 PLUS 
RELAY CtJ/L... 

.3 7$1< 

191< 

NOTES 

S'l "q' b&E B 'f 'f.E-"'rli'i"O"S E.,<1'1f'il'0 
Q BS ;!tf '8 �ST�BLE f'( SQ �U. i'51' 
8ES ST8'l:,CS ECT� '8'b.ST ,.&� �--tr--1' (" '1EL' ( 

� TYPE /NJ0.51 IN CA�IET!. AUX. if£LA)r 

FOR_ 514"12'J V'DC SUPPLY 
f t FOR 258VOC SUPPLY USE 

33009/l..ltJI RESISTOR.. UNIT 
Ri?F DKIG 2238497 

BSRS· Ro;;"SERV£ Sl..,,.;AL 'D£TECTOR. (wHt;-N !i'>l U) 

Fig. 5. Elementary K-Dar!KR Carrier Control Circuit. 
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INSTALLATION • 

Westinghouse I . L. 4 1 -944 .6F 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

* Description 

Panel mounted for 48 or 1 2 5 volt 

D .C. KR or TC Carrier 

Panel mounted for 250 volt D.C. 

TC Carr i e r  only 

Rack mounted for 48 or 12 5  volt 

D .C. KR or TC Carrier  

Rack mounted for 2 5 0  volt D.C. 

TC Carr i e r  only 

APPL I C AT I O N  

Style 

470D 1 67G02 

470 D 1 67G03 

408C484G01 

408C484G03 

The r e serve signal detector is a devic e u s ed to 

detect change s  in r e c e ived signal level on a power­

line carrier c hannel. The relaying r e c eiver output 

c urrent i s  saturated at normal received si gnal level s. 

Thus, even a substantial reduction in the rec eived 

signal may not give a corresponding drop in r eceiver 

output current. The r e s e rve signal dete ctor makes 

it  possible to detect such c hang e s  in s i gnal level 

before the signal drops to a low enough value to 

cause an incorrect relay operation. 

C O NSTR UCTI O N  
The r e serve s ignal dete ctor i s  available in two 

different m e c hanical design s ;  one for switc hboard 

mounting, and one for rack mounting ( 1 9 "  panel). 

The unit for swi tchboard mounting is shown in 

Figure 1 which includes ou tline dim ensions and 

schematic wiring. Figure 2 shows the outline of the 

rack- m ounting unit, and Figure 3 is the internal 

s c h emati c fo r this de sign. Electrically both units 

cons ist of a fixed r e s i stor, a variable r e s istor, and 

a norm ally open pushbutton connected in s er i e s. 

OP E R ATI O N  

The r e s i sto r s  and pushbutton of the r e serve s ig­

nal dete ctor are connected into the transmitter car­

rier-start c ircuit, effectively functioning as a sepa­

rate transmitter output control. This control is ob­

tained by varying the d-e voltage to the amplifier 

stage following the crystal oscillator in either the 

KR or TC transmitter. With TC s e t, the output will 

not drop appreciably until sufficient r e s istance has 

been inserted to drop the voltag e across zener 

diode CR101 below its 20-volt br eakdown. The ad­

jus table resistor is effective over a 25-db range of 

SUPE RSE D ES I.L. 41-944.6E 
* D enotes change from superseded issue. 

transmitter output. I f  a fault occurs w hile a r e­

serve s i gnal test  i s  b e ing made (with reduced trans­

mitter output), op eration of any carrie r- s t ar t  p rotec­

tive relay will instantly r e s tore full output as long 

as r e qu ired for the relaying function. The connec­

tions of the reserve signal detector into t h e  carrier­

start circuit are shown on the overall s c h emat i c  

w h i c h  applie s to a p articular order. 

A D J USTM E NT 
Becau s e  of differenc e s  in transmitter output,  

supply voltage, and s e rvic e  conditions, i t  is not 

practical to have a calibrated dial for this unit. How­

eve r ,  calibration may be made at installation by re­

cording output (either db or volts) at various knob 

s ettings of Rl. Then, by dep r e s s ing p u s hbutton S 1  

and adj u s t ing t h e  R 1  dial s o  as t o  obtain one- half 

the normal saturated r e c eiver output current ( on a 

clear dry day), any increase in line attenuation at a 

later time may be noted as the difference b etween 

the ori ginal setting, and that r equired to obtain the 

one-half maximum r e c e iver outp u t  current at the time 

of c he cking. The normal procedure for t h i s  t e s t  i s  

t o  s tart with the knob full counterclockwi se, and 

rotate slowly until the remote r e c eiver output drop s 

to half its maximum valu e .  

NOTE: The nominal "one-half maximum" value 

for the TC s e t  is 100 rna, and for the KR s e t, 10 rna. 

Since t h e s e  values are half way up a steep curve, i t  

may be rather difficult t o  adj ust t o  exactly 1 0  o r  100 
rna. If the r e c e iver output c urrent i s  within ± 20 p e r  

c ent o f  t h e  nominal 1 0  o r  1 00 rna figure, any attenu­

ation figure s will b e  correct within one db. 

If communication between stations on a l ine s e c­

tion make s the foregoing periodic adj u s tment pro­

c edure inconvenient, there i s  a s econd method of us­

ing the re s erve s ignal detector. F irst,  set t he re­

c eiver s ensitivity to the desired margin for deterior­

ation of s ignal. Dep ending on power company s tand­

ard s ,  this will usually be somewhere between 6 and 

1 5  db. Now on a clear dry day, close S 1  and i n­

crease R 1  s e tting until the remote r e c e iver outp ut 

c urr ent drop s 20 per  cent. Leave the control at this 

point. At another time when a res erve signal test  i s  

to b e  made,  it  i s  nece ssary only t o  close t he S 1  

p u s hbutton and have the remote operator note t h e  re-
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RESERVE SIGNAL DETECTOR-------------------------

c eiver output current. If it does no t drop more than 

20 per c ent or so , the desirable re c e iver margin still 

exists. If the rec eiv e r  output drops to a low value 

or to z ero , it indicates that the original margin no 

longer exists. This c ould mean increased line loss, 

reduced transmitter output , reduced receiver sensi­

tivity, or a comb ination of these factors. 

R E N E W A L  P A R T S  

Repair work can b e  done most satisfactorily at 

the factory. However,  replac ement parts can b e  fur­

nished, in most cases, to customers who are e quiped 

for doing repair work. When ordering parts, always 

give the complete nameplate data as well  as the part 

identification as given in t h e  Parts List . 

f 
-� 

.-- 0 60 
1-::> 0 1-::> u 

� rnlv � 
-� @ 0 \0 "' :0 

s:MAX'. Tit 
� .. "' 

L 
@OUTPUT @ 0 0 

4_!_ 
2 

PARTS LIST 

Symbol 

R 1  

R 1  

R2 

S1 

.219 D I A .  (4HOLES) 

D esc ription 

200-K Pot. 

200-K Pot. 

2000-ohm resistor 

8000-ohm resistor 

Pushbutton Switch 

Style 

1 8 5 A086H27 

1 85A067H 1 4  

1 267296 

1 205 2 1 9  

879A860H01 

CONNECT T O  TRANSMIT TER 

R2 

Rl 
200K 

�- CARRIER START TERMINAL 

M AX. CCW PO SITION 

Sl p L-- APPLY a+ 
SCHEMATIC 
!1 • 8000 OHMS FOR 250 VOLT 

TC C ARRIER ONLY 

� • 2000 OHMS FOR 48 OR 125 VOLT TC OR 
KR CARRIER 

--·-··l[· 

'j::_ -;;; ..,. ,.,;; j t 
3 � 4 

329C70J 

Fig. 1. Reserve Signal Detector for Panel Mounting. 

2 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



RESERVE SIGNAL DETECTOR������������������������1
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N 

e---------------------7+3 

s1 °p 
��--------------------�·· 2 

L_..J 
TERM 
BLOCK 

¢.-sooo.n. FOR 250 VOLT TC CARRiER ONLY 

¢=2000.11 F�46 OR 125VOLT TC OR KR CARRIER 

629Al03 

Fig. 2. Reserve Signal Detector for 19-inch Rack Mounting. 
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* Fig. 3. Reserve Signal Detector for 19-inch Rack Mounting. 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION NEWARK, N. J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



ADDENDUM TO WESTINGHOUSE I.L. 41-944.6F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

This sh�:et notes changes which should be made in instruction leaflet I.L. 41·944.6F dated May 1972. 

I. Add "Fig. 4. El�:mentary K-Dar/TC Carrier Control Circuits." 

2. Add "Fig. 5. Elementary K-Dar/KR Carrier Control Circuits." 

NOTE: Fig. 4 and 5 are shown on this sheet. 

1 --�F�U�SE�D�PO�S�I T�I�V�E ______________ _.� � 
RC 

CARR I E R  r:__ 
TEST h 

PHASE a 
GROUND 
CARRIER 
START 

200-MA. 
RECEIVER OUTPUT 

CSG 

------�------------�----�._�FU�S�E�D�NE�G�·----------· T C 
5 L, IN KA4 R ELAY 

85RS- RESERVE SIGNAL DETECTOR (WHEN USED) 

SUB. 2 
862A937. 

Fig. 4. Elementary K-Oar!TC Carrier Control Circuit. 
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FIG 3 ME co K-DA� RE£ A YIAIG 

J;: �QUtREMOJTS hJI< K OAR R£LAY1/o./G 
SUPPLt' V'CLTAG.O:: CARRIER START CARRIER SCOP 12-

St VDC 
I 29 VOC 
25$ VDC 

., 37 V 7M4 
-+10011' 6M4 
-1/00V r:.MA 

KR RELAYING TRANSMITTEIII!! I 
RC.CV CXTERNAL COAl .':.CTJCJN.S 

TE R,M?INAL- CONNECT!U A/ 
II GRCUNO 
2 COAXIAL CABLE 

( VOl. TS 
G VOLTS 

C VOLTS 

13 5UPE.fi'V!.S0Rr' PREFE�EAJCE CONTACT 14 (-AR ?IER. STOP !3- RETURN 
15 CAR�IEI/i!. 5TA,RT(f'OSt/JV�) 
1£, A �ARM CU70FP F6R CO/'w1MUNICAT/OU$ /7 18 
19 
20 

8 MIAJ,U$ 
C AR.RIER... STOP (H�/HZ:.M) 

B PLUS 
RELAY COIL 

2" 
3 751< 19K 

NOTES 

,. '"S� ''i? HE�::r:-e-��"I0·1�!FO 
ea /'I ·e 'bST".BLE 1'< tJQ; <'�" zs ' 

'<:'CS 5T$'<:,C8 CCT£5-AB'bST CB� �-
,_____ 

LJ 'Yl'£ 1#?051 IN �A"R:1::1E7i:. AI/X, �E.<AY 
t ,COR_ 51� 12� VDC :::uPPLY 
f t FOR 258VDC SUPPLY USE 

330Ct91!-I!Jt RESISTOR.. UNIT 

REF DKIG 223/3 4 97 

85RS� R£St:RVE" s ��J.A.\... �E...,..EC"':"'":JR_ >Jf-t:SU·B_;� 21 
3; 329C 70 4 

Fig. 5. Elementary K-Dar!KR Carrier Control Circuit. 
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ADDENDUM TO WESTINGHOUSE I.L. 41-944.6F 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

This sheet notes changes which should be made in instruction leaflet I.L. 41·944.6F dated May 1972. 

I. Add "Fig. 4. Elementary K-DarjTC Carrier Control Circuits." 

2. Add "Fig. 5. Elementary K-DarjKR Carrier Control Circuits." 

NOTE: Fig. 4 and 5 are shown on this sheet. 

--�F�U�SE�D�P O�S�IT� I�V�E ______________ _.� � 
RC 

CARRIER 
TEST 

PHASE a 
GROUND 
CARRIER 
START 

CARRIER 
STOP 

PH. a GND. 

D IN KA4 R ELAY 

CSG 

200-MA. 
RE CEIVER OUTPUT 

FUSED NEG. 

85RS- RESERVE SIGNAL DETECTOR (WHEN USED) 

Fig. 4. Elementary K-Dar/TC Carrier Control Circuit. 
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F !G 3 
K-DA� RFlAYWG 

A'CQUIRE/VTEAlfS ;:c£? K- DAR f'ELAYtj,jG 
:C,uPPLr' Vc,LTAG"" 

51 vee 
J 29 voc 

2S$ vee 

CARRIER START 
+ 37 V 7M4 

-tiDOV 2M4 
.f 100 V ...-;. M.4 

KR RELAYIAJG 7RANSN11TTE'*! I 
RLCV EXTEKNAL COA. ':.t:TION.$ 

TE R!v11NAL- COAINE.CTIU A/ 
II GJCOUNO 
2 COAXIAL CABLE 

( VOLTS 
C. VOLT$ 
C VOLTS 

13 SUPERVISORY PREF£!i'EAJCE COf.JTACT 14 CAR ':21£R STOP B- RETURN 
IS CARRIE!<!. START(PaSrTtV�) 
II$ A t..ARM CU70FF F6R. COMMUNICATIONS 
17 8 IV1/IJUS 18 CARRIER_ STtJP (;a./H�M) 
19 B PLUS 
20 RELAY COIL 

e 
21< 

3 7SK 191<. 

NOTES 

r) CARRIE:£ 
TAL ALA,('M 
I� 

)( Co!IQ: '� bSE�l'E-11'T'i'€"0S .f"6fll"<1ELf0 
iJ 'B8 /'! t'Bv!:JSTIBLE � (SQ. 2G.., 251'! 

-----R-E-5-oSTa'C.CGl €ET(:.AE'b£T--F-l)� 
�-

--6-
IJ :'"""Yl'£ /#:3051 IN ':;.1/"lO':U:� At/X, �ELAY 

FOR 51� 12'} VDC SUPPLY 
it FOR 258VDC. SUPPLY USE 

330CI91WtJ/ R..ES
,
ISTOR.. UNIT 

R£F DKIG 223.9197 

85RS� Rt;;SERVE" s G:JP-.1.. YE...,..EC-:-�R. ·>J�"- G,SU-B _;� 2 1 
3:; 32 9 c 70 4 

Fig. 5. Elementary K-Dar!KR Carrier Control Circuit. 

WESTINGHOUSE ELECTRIC 
RELAY-INSTRUMENT DIVISION 

CORPORATION 
NEWARK, N. J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



INSTALLATION • 

Westinghouse I . L . 4 1 -944.6F 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

* Description 

Panel mounted for 48 or 1 2 5 volt 

D .C. KR or TC Carrier 

Panel mounted for 250 volt D.C. 

TC Carrier only 

Rack mounted for 48 or 1 2 5 volt 

D .C. KR or TC Carrier 

Rack mounted for 2 5 0  volt D .C. 

TC Carrier only 

A P P L I C A T I O N  

Style 

470 D 1 67G02 

470D 1 67G03 

408C484G01 

408C484G03 

The r e serve signal detector is a devic e used to 

detect changes in r e c eived signal level on a power­

line carrier c hannel. The relaying r e c eiver output 

c urrent is saturated at normal received signal levels. 

Thus, even a substantial r eductio n in the rec eived 

signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 

it possible to detect such c hanges in signal l evel 

before the signal drops to a low enough val ue to 

cause an incorrect relay operation. 

C O NST R U C T I ON 
The reserve signal detector is available in two 

different mec hanical designs; one for switc hboard 

mounting, and o ne for rack mou nting ( 1 9" panel). 

The u nit for switchboard mounting is shown in 

Figure 1 which includes outline dimensions and 

schematic wiring. Figure 2 shows the outline of the 
rack-mou nting unit, and Figure 3 is the i nternal 

schematic for this design. Ele ctrically both units 

co nsist of a fixed resistor, a variable resistor, and 

a normally open pushbutto n c o nnected in series. 

OP E R A T I ON 

The resistors and pushbutton of the r e serve sig­

nal detector are co nnected into the transmitter car­

rier-start c ircuit, effectively functioning as a sepa­

rate transmitter o utput c ontroL This c o ntrol is ob­

tained by varying the d-e voltage to the amplifier 

stage followi ng the crystal oscillator in either the 

KR or TC transmitter. With TC set, the o utput will 

not drop appreciably until sufficient resistance has 

been inserted to drop the voltage across ze ner 

diode CRlOl below its 20-volt breakdown. The ad­

justable resistor is effective over a 25-db range of 

SU P E RSE D ES LL. 41 -944. 6E 
* D enotes change from su perseded issu e. 

transmitter output. I f  a fault o cc u rs w hile a r e­

serve signal test is being made (with reduced trans­

mitter output ) ,  operation of any carrier-start p rotec­

tive relay will instantly restor e  full output as long 

as r e quired for the r elaying functio n. The c onnec­

tions of the reserve signal detector into t h e  carrier­

start circuit are shown on the overall schematic 

which applies to a p articular order. 

A D JUST M E N T  
B ecause o f  diffe r e n c es i n  transmitter o utp ut ,  

supply voltage ,  and service c onditio ns, it is not 

practical to have a calibrated dial for  this u nit. How­

ever, calibratio n may be made at installation by re­

cording output ( either db or volts) at various knob 

settings o f  R 1. Then, by depressing pushbutt o n  S1 

and adj usting the R l  dial so as to obtain o ne-half 

the no rmal saturated r e ceiver o utput current ( o n  a 

clear dry day), any increase in line attenuation at a 

later time may be noted as the differ e n c e  betwee n  

t h e  original setting , and that r e quired t o  obtain the 

o ne-half maximum rec eiver o utput current at the time 

of c hecki n g .  The normal procedur e for this test is 

to start with the knob full c ounterclockwise , and 

rotate slowly u ntil the remote r e c eiver output drops 

to half its maximum valu e. 

NOTE: The nominal " on e-half maximum" value 

fo r the TC set is 100 rna, and for the KR set, 10 rna. 

Since these val u es are half way up a steep curve, it 

may be rather difficult to adjust to e x actly 10 or 100 

rna. If the receiver output c urrent is within ± 20 per  

c ent of the nominal 1 0  or  1 00 rna figure ,  any atte nu­

ation figures will be corr e ct within one db. 

If communicatio n betwee n  stations on a line se c­

tio n makes the foregoing perio dic adjustment p ro­

c edure inconvenient, there is a seco nd method of us­

ing the reserve signal detector. First, set the re­

c eiver sensitivity to the desired margin for deterior­

ation of sig nal. D e p e nding on p o wer company stand­

ards, this will usually be somewhere between 6 and 

15 db. Now o n  a clear dry day, close Sl and in­

crease R 1  setting until the remote r e ceiver o utput 

c urr ent drops 20 p er c e nt .  Leave the c ontrol at this 

point. At anothe r  time when a reserve signal test is 

to be mad e ,  it is n e c e ssary o nly to close the S l  

pushbutton and have the remote operator note the re-
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RESERVE SIGNAL DETECTOR __________________________________________________ _ 

ceiver output current. If it does not drop more than 

20 per cent or so , the desirable receiver margin still 

exists. If the receiver output drops to a low value 

or to zer o ,  it indicates that the original margin no 

longer exists. This c ould mean increased line loss, 

reduced transmitter output, reduced receiver sensi­

tivity, or a combination of these factors. 

R E N E W A L  P A RTS 

Repair work can be done most satisfactorily at 

the factory. H owever , replacement parts can be fur­

nished, in m ost cases, to customers who are equiped 

for doing repair work. When ordering parts, always 

give the complete nameplate data as well as the part 

identification as given in the Parts List. 

I 
-I<" 

�--- 4 _l__ ------
2 

.... 5 .... 
" 
<.> 

""lv � 
"' "' :!! "' 

PARTS LIST 

Symbol 

R1 

R 1  

R 2  

S 1  

D esc ription 

200-K Pot. 

200-K Pot. 

2000-ohm resistor 

8000-ohm resistor 

Pushbutton Switch 

Style 

1 85 A086H27 

1 85 A067H 1 4  

1 267296 

1 2 052 1 9  

879A860H01 

CONNECT TO TRANSMIT TER 
CARRIER START TERMINAL 

.219 DIA (4HOLES) 

R2 

Rl 
200K 

SCHEM ATIC 

MAX. C CW POSITION 

� • 8000 OHMS FOR 250 VOLT 

T C  CARRIER ONLY 

� • 2000 OHMS FOR 48 OR 125 VOLT TC OR 

KR CARRIER 

-----lt 

,,._.,. ':',;--=l.l 
,.. _____ 3 4 --� 

329C70J 

Fig. 1. Reserve Signal Detector for Panel Mounting. 
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'
·_

L
_.
4

_
1
_
�

_
«

_.
6
�
F 

R2 

,--
1. 
I'" 
I 
I 
I 
I • 3 I op : Sr ��----------------�: •• 

2 
I 
L_.J 
TERM 
BLOCK 

¢=-8000.n. FOR 250 VOLT TC C.A.RRiER ONLY 

¢=2000Jl F�46 OR 125VOLT TC OR KR CARRIER 

629Al03 

Fig. 2. Reserve Signal Detector for 19-inch Rack Mounting. 
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19 

* Fig. 3. Reserve Signal Detector for 19-inch Rack Mounting. 
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INSTALLATION • 

Westinghouse I.L. 41-944 .6E 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

* Description 

Panel mounted for 48 or 1 2 5  volt  

D.C . KR o r  TC C arrier 

Panel mounted for 250 volt D . C .  

T C  C arrier only 

Rack mounted for 48 or 125 volt  

D .C. KR or TC Carrier 

Rack mounted for 2 5 0  volt D .C .  

TC Carrier only 

APPLICATION 

Style 

470 D 1 67G02 

470D 1 67G03 

408C484G01 

408C484G03 

The reserve signal detector is a device used to 

detect changes in received signal level on a power­

line c arrier channel. The relaying receiver output 

c urrent is s aturated at normal received signal level s .  

Thus, even a substantial redu ctio n i n  the received 

signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 

it pos sible to detect such changes i n  signal level 

before the signal drops to a low eno ugh value to 

c au se an incorrect relay operation. 

CO NSTRU C TIO N 
The reserve signal detector is available in two 

different mechanical designs; one for switchboard 

mounting, and o ne for rack mounting ( 1 9" panel). 

The unit for switchboard mounting is shown i n  

Figure 1 which includes outline dimensio n s  and 

schematic wiring. Figure 2 shows the outline of the 

rack-mounting u nit, and Figure 3 is the internal 

schematic for this design. Electrically both units 

consis t  of a fixed resistor,  a variable resistor, and 

a normally open pushbutton c o nnected in series. 

OP ERATIO N 

The resistor s  and pushbutton of the reserve sig­

n al detector are connected into the transmitter car­

rier-start circuit, effectively functioning as a sep a­

rate transmitter output c ontrol. This control is ob­

tained by v arying the d-e vo ltage to the amplifier 

stage fol lowing the crystal o s cillator in either the 

KR or TC transmitter, With TC set, the outp ut will 

not drop appreciably until sufficient resistance has 

been inserted to drop the voltag e acr o s s  zener 

diode CR101 below it s 20-volt breakdown. The ad­

jus table res istor i s  effective over a 25- db range of 

SUPERSEDES I.L. 41-944.6D 
* D enotes change from superseded issue 

tran smitter output. I f  a fault o c curs while a re­

serve s ignal test is being made (with reduced trans­

mitter output), operation of any c arrier- st art protec­

tive relay will instantly restore full output as long 

as required for the relaying functio n .  The connec­

tion s  of the reserve signal detector into the c arrier­

start circuit are shown on the overall schematic 

which applies to a p articul ar order . 

ADJUSTMENT 
Because of differenc es in transmitter o utp u t ,  

s u p p l y  voltage, a n d  service conditio ns,  it is not 

practical to have a calibrated dial for this u nit. How­

ever, c alibration may be made at instal l ation by re­

cording output (either db or volts ) at variou s  knob 

settings o f  Rl. Then, by depressing p ushbutton 81 

and adj usting the R1 dial s o  as to obtain o ne-half 

the normal saturated receiver o utput c urrent (on a 

c lear dry day), any increase in line attenuation at a 

l ater time may be noted as the difference between 

the original setting , and that required to obtai n  the 

o ne-half maximum receiver output current at the time 

of checking.  The normal procedure for this test is 

to start  with the knob full counterclockwise, and 

rotate slowly u ntil the remote receiver output drops 

to half its maximum value. 

NOTE: The nominal "one-half maximum" v al ue 

for the TC set is 100 rna, and for the KR set, 10 ma. 

Since these values are half way up a steep curve, it 

may be rather difficult to adj u s t  to ex actly 10 or 100 

rna. I f  the receiver output c urrent is within ± 20 per 

cent of the nominal 1 0  or 1 00 rna figure, any attenu­

ation figures will be correct within one db . 

If communicatio n between station s  on a line sec­

tion makes the foregoing periodic adju stment p ro­

cedure inconvenient, there is a second method of us­

ing the reserve signal detector . First, set the re­

ceiver sensitivity to the desired margin for deterior­

ation of s ig nal. Depending on p o wer company s tand­

ards, this will usually be s omewhere between 6 and 

15 db. Now on a clear dry day, c l o se 81 and in­

crease R 1  setting until the remote receiver o utp ut 

c urrent drop s 20 per cent. L eave the c ontrol at this 

point. At another time when a reserve signal test is 

to be made, it is nece ss ary o nly to c l o se the 8 1 

pushbutton and have the remote operator note the re-
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RESERVE SIGNAL DETECTOR-------------------------

ceiver output current. If it does no t drop more than 

20 per cent or so, the desirable rec eiver margin still 

exists . If the receiver output drops to a low value 

or to zero , it  indicates that the original margin no 

longer exists . This could mean increased line lo ss, 

reduced transmitter output, reduced receiver sensi­

tivity, or a combination of these factors .  

RENEWAL PARTS 

Repair work can be done most s ati sfactorily at 

the factory. However, replacement parts can be fur­

nished, in most cases ,  to customers who are equiped 

for doing repair work. When ordering parts,  always 

give the complete nameplate data as well as the part 

identification as given in the P arts List. 

I 
-IN 

* PARTS LIST 

Symbol 

R1 

R1 

R2 

S 1 

.219 DI A .  (4HOLES} 

Description 

200-K Pot.  

200-K P ot . 

2000-ohm resistor 

8000-ohm res istor 

Pushbutton Switch 

Style 

1 8 5A08 6H27 

1 8 5A067H1 4 

1 2 672 96 

1 2 052 1 9  

8 79 A860H01 

CONNECT TO TRANSMITTER 

R2 

Rl 
200K 

� CARRIER START TERMINAL 

MAX. C CW POSITION 

Sl b L-�mc.,. 
SCH EMATIC 
fl • 8000 OHMS FOR 250 VOLT 

TC CARRIER ONLY 
� • 2000 OHMS FOR 48 OR 125 VOLT TC OR 

KR CARRIER 

I 

•>I<> +--- �� t � __ 31N.__!,OIN. CUTOUT_ 

f..-----3} �--- 4 + -------l 

* Fig. 1. Reserve Signal Detector for Pane/ Mounting. 
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R 2  

s 1  °p l 

I � 
I 
I 
I 
I_.. 
I 3 
I 

I 
I 

1.,
2 

I 
L_.J 
TERM 
BLOCK 

¢"8000."- FOR 250 VOLT TC CARRiER ON LY 

¢=2000J1 F�48 OR 125VOLT TC OR KR CARRIER 

629Al03 

* 
Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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Fig. 3. Reserve Signal Detector for 19-inch Rack Mounting. 
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INSTALLATION • 

Westinghouse I.L .  41- 944.6E 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

* Description 

Panel mounted for 48 or 1 2 5  volt 

D .C .  KR or TC Carrier 

Pan e l  mounted for 2 5 0  volt D . C .  

T C  C arrier only 

Rack mounted for 48 or 125 volt 

D .C .  KR or TC Carrier 

R ack mounted for 2 5 0  volt D .c. 

TC Carrier only 

APPLICATION 

Style 

470 D 1 67G02 

470 D l 67G03 

408C484G01 

408C484G03 

The re serve signal detector is a d evic e used to 

d etect  change s  in received signal l ev e l  on a power­

line carrier chan n e l .  The relaying receiver output 

curre nt is  s aturated at normal received signal l e vel s. 

Thu s ,  even a substantial reductio n in the rec eived 

signal may not give a corresponding drop in receiver 

output current.  The re s erve signal detector make s 

it pos sibl e  to detect such chan g e s  in signal l ev e l  

before the signal drop s t o  a low e nough value t o  

c ause a n  incorrect relay operation. 

CONSTRU CTION 
The re s erve signal detector is a vail able in two 

different mechanical d e signs; one for switchboard 

mounting ,  and one for rack mounting ( 1 9 "  panel). 

The unit for switchboard mounting is shown in 

Figure 1 which includes outline dimensio n s  and 

s chematic wiring.  Figure 2 shows the outlin e  of the 

rack-mounting unit, and Figure 3 is the i nternal 

schematic for this de sign. Electrically both units 

consist o f  a fix ed resistor. a variable resistor , and 

a normally open pushbutton conne cted in s erie s .  

OP ERATION 

The re sistors and pushbutto n of the re serve sig­

nal d ete ctor are connected into the transmitter car­

rier-start c ircuit, effec tiv ely functioning as a sepa­

rate transmitter output c ontrol .  This control is ob­

tained by varying the d-e voltage to the amp lifier 

stage following the crystal o s cillator in either the 

KR or TC transmitteL With TC s et, the output will 

not drop appreciably until sufficient resistance has 

been inserted to drop the voltag e acros s  ze ner 

diode CRlOl below its 20-volt breakdown. The ad­

justable resistor is effe ctive over a 25- db range of 

SUPERSEDES I.L. 41- 944.6D 
*Denotes change from superseded issue 

transmitter output. If a fault o c curs while a re­

s erve signal test  is being mad e (with reduce d  trans­

mitter output), op eration o f  any c arrier-st art protec­

tive relay will instantly restore full output as l o n g  

as required for t h e  relaying function .  The c o n n e c­

tion s  of the res erve signal d etector into the c arrier­

start circuit are shown on the overall schematic 

which applies to a p articular order. 

ADJUSTME NT 
Bec aus e of differen c e s  in transmitter output , 

supply voltage, and s ervice c onditio n s ,  it is not 

practical to have a calibrated dial for this unit. How­

ever,  c alibration may be made at installatio n by re­

cording output ( either db or volts ) at various knob 

s ettings of R l .  The n ,  by d epressing pushbutton S1 

and adjusting the Rl dial s o  as to obtain o ne-half 

the normal s aturated receiver output curre nt (on a 

clear dry day), any increase in line attenuation at a 

l at er time may be noted as the difference b etwe e n  

t h e  original s etting, and that required to obtai n  the 

one-half maximum receiver output current at the time 

of checki n g .  The normal procedure for this t e s t  is  

to start with the knob full counterclockwi s e ,  and 

rotate slowly until the remote r e c eiver output drops 

to half its maximum value. 

NOTE: The nominal "one-half maximum" v alue 

for the TC set  is 100 rna, and for the KR set,  10 rna. 

Since the s e  values are half way up a ste ep curve, it 

may be rather difficult to adjus t  to e x actly 10 or 100 

rna. If  the receiver output current is  within ± 20 per 

c e nt o f  the nominal 1 0  or  1 0 0  rn a  figure , any attenu­

ation figures will be correct within one db . 

If communication betwee n  stations on a line s e c­

tio n makes the foregoing p eriodic adjustment pro­

c edure inconve nient,  there is a s econd method of us­

ing the re s erve signal detector .  First,  set the re­

c eiver s e nsitivity to the d e s ired margin for deterior­

ation of signal . D ep ending o n  po wer company stand­

ard s ,  this will usually be somewhere between 6 and 

15 d b .  Now on a c l e ar dry d a y ,  c l o s e  S 1  and in­

cre as e R1 s etting until the remote re ceiv er output 

current drops 20 p er c e n t .  L e ave the c ontrol at this 

point. At another time whe n  a res erve signal tes t is 

to be mad e ,  it is n e c e s s ary o nl y  to clo s e  the S 1  

pushbutton and have the remote operator note the re-
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ceiver o utp ut current. If it does not drop more than 

20 per ce nt or so, the desira ble re ceiver margin still 

exists . If the re ceiver o utp ut drops to a low val ue 

or to zero , it indi cate s that the original margin no 

longer e xists . This co uld mean increased line loss,  

red uced transmitter o utp ut ,  red uced re ceiver sensi­
tivity , or a com bination of these fa ctor s .  

R E N E WAL PARTS 

Repair work can be done most satisfactorily at 

the fa ctory. However, replacement parts can be fur ­

nished, in most cases,  to customers who are e q uiped 

for doing repair work. When ordering parts , always 

give the complete nameplate data as well as the part 

identifi cation as given in the P arts List. 

I 
-\N 

"------ 4 +- ------

1-5 
1-
::> " 

�nlv � 
"' ,. !!! 

* PARTS LIST 

Sym bol 

R1 

R1 

R2 

S 1 

.219 DIA (4HOLESl 

Description 

200-K P ot . 

200-K P ot .  

2000-ohm resistor 

8000-ohm resistor 

P ush button Switch 

Style 

1 85A086H27 

1 85A067H l 4 

1 2 672 96 

1 2 052 1 9  

879A860H0 1 

CONNECT TO TRANSMITTER 
· CARRIER START TERMIN AL 

R2 

Rl 
200K 

SCHEM ATIC 

MAX. C CW POSITION 

'1 • 8000 OHMS FOR 250 VOLT 

TC CARRIER ONLY 

� • 2000 OHMS FOR 48 OR 125 VOLT TC OR 
KR CARRIER 

329C70J 

* Fig. 7. Reserve Signal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR������������������������1
· _
L

_·
4
_

1
_

�
_

«
_·
6
�

E 

-1<0 
N 

R 2  

r --

1 ... 1 .. 
I 
I 
I 
I ... 3 
I 
I 
I 
I 
' · 2 I 
L _ _j 
TERM 
BLOCK 

¢"8000.n. FOR 250 VOLT TC C.A.RRlER ON LY 

¢ =2000..!1 F�48 OR 125VOLT TC OR KR CARRIER 

629Al03 

* Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 

�======�===*==�====���==========��==� �2i 2t �  8 

2 2 1  DIA L<2 MTG. HOLE S )  

.,,� - ID  l @ � 
�- �Q:I 

wosto "#>ouu@ I 6 � 

:3 M TG. CE N T E R S  �J 16 -s ·· --
1 9  

Fig. 3. Reserve Signal Detector for 19- inch Rack Mounting. 
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I N STALLATION • 

Westinghouse 1 .  L. 4 1 -944 .60 

OPERATION • MAINTENAN CE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

APPLICATI ON 

The r e serve signal detector is a d evice u s ed to 

d e t e c t  c hang e s  in rec eived signal l e v e l  on a power­

line c arrier channel . The relaying r e c eiver output 

curre nt is s aturated at norm al received signal level s .  

Thu s ,  e ven a substantial redu ction i n  the received 

signal m ay not give a corresponding drop in receiver 

output current.  The reserve signal detector m akes 

it p o s sible to detect such c hanges in signal l ev e l  

before t h e  signal drops t o  a l o w  enough val ue t o  

cause a n  incorrect relay operation .  

C ONSTRU CTI ON 

The r e s erve signal dete ctor is available in two 

different mechanical d e signs; one for switc hboard 

mou ntin g ,  and one for rack mounting ( 1 9 "  panel). 

The unit for switchboard m o u n ting is s hown in 

Figure 1 which includes o u tline dim ensio n s  and 

s c hematic wiring .  Figure 2 s hows t he o utline o f  t h e  

rack-mounting unit , and Figure 3 is the internal 

s c h ematic for t his d e sign.  Electri c ally both units 

consis t  of a fix ed resistor,  a variable r e sistor , and 

a normally open p u shbutton conne cted in s eries .  

OP ERATI ON 

The resistor s  and p u s hbutton of t h e  r e serve sig­

n al d et ector are connected into the transmitter car­

rier- start c ircuit, effectively functioning as a sepa­

rate trans mitter output c ontrol . T his control is ob­

tained by varying the d-e vo ltage to the amplifier 

stage following the crystal o s cil l ator in either the 

KR or TC tran smitter .  Wit h  TC s et ,  the ou tp ut will 

not drop appreciably u ntil s ufficient resistance has 

been inserted to drop the voltage across z e ner 

diode C R 1 0 1  below its 20-volt breakdown. The ad­

justable resistor is effective over a 25- db range of 

tran smitter output.  If  a fault o c curs w hile a r e­

s erve signal t e s t  is being m ad e  (with reduced trans­

mitter output) ,  op eration o f  any carrier-start protec­

tiv e  rel ay will instantly r e s tore full output as long 

as required for  the relaying fu n c tion .  The connec­

tion s  of the res erve signal detector into t h e  c arrier-

SUPERSE DES I.L .  41 -944 .6C 
*D enotes change from super seded i ssue 

start circuit are shown on the o verall s c h e m atic 

whic h applies to a p articular order . 

ADJU STMENT 

Bee a u s e  of differenc e s  in transmitter output , 

supply voltage, and s ervice conditio n s ,  it is n o t  

practical to h a v e  a calibrated dial for t his u n i t .  How­

ever,  calibration may be made at installatio n by re­

cording output ( either db or volts) at v arious knob 

s ettings of R l .  The n,  by depressing p us hbutt o n  S 1  

and adjusting the R 1  dial so as to obtain o n e- half 

the normal s aturated rec eiver o utput c urre nt ( on a 

clear dry day),  any increase i n  line attenuation at a 

l ater tim e may be noted as the difference b etwe e n  

the original se tting ,  a n d  t h a t  required t o  obtain the 

one-half m aximum receiver output current at the time 

of c hecking.  The normal procedure for this t e s t  is 

to s tart with the knob full countercl ockwi s e ,  and 

rotate s lowly until the remote re c eiver output  drops 

to half  its  m axim um val u e .  

NOTE: T h e  nominal " on e-half maximu m "  value 

for  the TC s e t  is 1 0 0  rn a ,  and for  the K R  set ,  1 0  rna.  

Sin c e  t h e s e  val u e s  are half  way up a steep curve, it 

m ay be rather difficult to adju s t  to ex actly 10 or 1 00 

rn a. If the receiver output c urrent is within ± 20 p e r  

c e nt of t h e  nominal 1 0  or 1 0 0  rn a  figur e ,  any attenu­

ation figure s will be correct within one d b .  

If communication between s tations on a l i n e  s e c­

tion makes the foregoing p erio dic adju stment pro­

c ed ure inconve nie n t ,  there is a s e co nd m ethod of us­

ing the r e s erve signal detector.  Fir s t ,  set the re­

ceiver s e n sitivity to t he d e sir e d  m argin for deterior­

ation of s ig nal . Dep ending on po wer company stand­

ard s ,  ihis will u sually b e  som ewhere b etween 6 and 

15 db.  Now on a c l e ar dry day,  close S l  and in­

creas e  R 1  s e tting u ntil t h e  remote r e ceiver o u tp ut 

c urrent drops 20 p er c e n t .  L e ave the control at t his 

point.  At another time when a res erve signal tes t is 

to be m a d e ,  it i s  n e c e ssary only to c lo s e  the S 1  

p u s hb utton and have t h e  remote operator note t h e  re­

ceiv e r  o utput c urrent. If i t  does not drop more than 

20 per c e nt or so, the d esirable rec e iv er m argin s till 
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RESERVE SIGNAL DETECTOR --------------------------

exists . If the re ceiver o utp ut drops to a low val ue 

or to zero,  it indicate s that the original margin no 

longer exists . This co uld mean increased line lo s s ,  

red uced transmitter o utp ut ,  red uced re ceiver sensi­

tivity , or a com bination of these factors.  

PARTS LIST 

Sym bol D e s cription Style 

RE N E WA L  PAR TS 

Repair work can be done most s atisfactorily at 

the factory. However, repla cement p arts can be f ur­

nished,  in most cases ,  to customers who are e q uiped 

for doing repair work. When ord ering parts , alw ays 

give the complete nameplate data as well as the part 

identifi cation as given in the Par ts List. 

* R1 

* R 1  

2 0 0 - K  P ot .  

2 0 0 -K P ot . 

1 8 5 A 0 8 6 H 2 �' - U sed for 408C48 4G0 1 and G03 

1 8 5 A 0 67 H H - U sed for 408C484G0 2 

R2 

S 1  

-)<-
.. 

2000-ohm resi stor 

8000-ohm resi stor 

P ush button Switch 

1 26729 6  - 408C484G01 - G0 2 o nly 

1 20 5 2 19 

3 27C8 54H0 1 

- 408C484G03 

CONNECT TO TRANSMITTER e:r-� CARRIER START TERMINAL 

R2 L 
2000 A y fl 

2�K ���-MAX . CCW POSITION 

.219 DIA . (�HOLES) 

t-(3) 

S l lJ J;: ______ ,,.,, .. 
SCHEMATIC 
fl • 8000 OHMS FOR 250 VOLT 

TC CARRIER 

0 00 
l o 

@ <"0 10 
IR. MAX. Ta (/}. 
VLJ OUTPUT yz_; 

0 

f...---- 4 .L ------..J 2 

* Fig. 1 .  Reserve Si'gnal Detector for Panel Mounting. 

329C70J 
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RESERVE S IGNAL DETECTOR���������������������-L L_. _
4 1

_
�

_
«

�.
6o  

-ICI) 
N 

r-1 
_ ___,¢ I �·r----&·2�·1--· ----.;...1 .. ; I : 

� g� I I 
� I I 

,__ I I .,_ _________ _,_: ... ; 3 I 

¢=8000.1\ FOR 250 VOLT 
T C  CA R RIER  

I I 
I I 
I I 
1 • 2 I 
I I 
L _ _j 
TE R M  
BLO C K  

629A103 

* Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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22 1 DIA . 
2 MTG. HOL E S )  

I/ @ -E\t 
fir" �O!t 

w .. tl "'hou .. @ I 6 \i. 
"'I .. - CD  

_1_ 

I 3 MTG. CEN T E R S  . I  1 8 8 .  
r 

1 9  . 

Fig. 3. Reserve Signal Detector for 19- inch Rack Mounting. 
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INSTALLATION • 

Westinghouse I.L.  41-94 4 .6D 

OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

APP LICAT ION 

The re serve signal detector is a d e v i c e  u s ed to 

d e te c t  c hang e s  i n  received signal l ev e l  on a pow er­

line carrier channe l .  The relayi n g  receiver o utput 

current i s  s aturated at norm al received signal l e vel s .  

Thu s ,  even a substantial reduction i n  the received 

s ignal may not give a corre spo nding drop in receiver 

output current. The reserve signal dete ctor makes 

it  p o s sible to detect such c hanges i n  signal l evel 

before the signal drops to a l ow enough val ue to 

cause an incorrect rel ay operation.  

CONSTRU C TIO N 

The re s erve signal detector i s  available in two 

different m ec hani c al d esigns; one for switchboard 

mounting , and one for rack m ounting ( 1 9 ' '  panel).  

The unit  for switchboard mounting is shown in 

F i gure 1 which includes o utline dim ensio n s  and 

schematic wiring. F igure 2 s hows the o utl ine of t h e  

rac k-mounting unit , a n d  F igure 3 i s  the internal 

s c h emati c  for this d e s i g n .  Ele ctrically b o t h  u n i t s  

consist  o f  a fixed re s i stor,  a variabl e resi stor, and 

a norm ally open p u shbutton c o nne cted in s eries .  

OP ERATION 

The re sistors and pus hbutto n of the reserve sig­

n al d ete ctor are c o nne cted into the transm itter c ar­

rier-start circuit, effectively funct i oning as a s e p a­

rate trans mitter o utput c o ntrol . This c o ntrol is ob­

tained by varying t h e  d-e voltage to the amp l ifier 

st age followi n g  the crystal o s c i l l ator in either the 

KR or TC trans mitter. With TC s e t, the o utpu t  will 

not  drop appreciably u ntil  suffi c i e n t  re s istance has 

been i n s erted to drop the voltage acr o s s  z ener 

diode CR 1 0 1  below its 20-volt breakdown. The ad­

justabl e res i s tor i s  effe ctive over a 25- db rang e  of 

tran smitter output .  If  a fault o c curs while a re­

s erve signal test  is being m ad e  (with reduced trans­

mitter output), operatio n  of any carrie r-start protec­

tive relay wil l  i nstantly restore full output  as long 

as re quired for  the relaying fu nction .  The connec­

tion s  of the res erve s ignal detector i nto the c arrier-

SUPERS E DES I . L .  41-944 .6C 
*D enotes change from s upers eded iss ue 

start circuit are show n on t h e  o v erall s c h e m atic 

whic h appl ies to a p articular order. 

ADJ USTME NT 

B e c au s e  o f  differen c e s  in transmitter outp ut , 

supply voltag e ,  and s ervice conditi o n s ,  it is not 

practical to have a calibrated dial for this unit.  How­

ever, c al i bration may be made at installatio n by re­

cording output ( either db or volts) at various k n o b  

settings o f  R l .  The n, by d epressing p u s hbutton 8 1  

and adj usting t h e  R 1  dial so a s  t o  obtain o n e- half 

the normal s aturated receiv er output current (on a 

c l e ar dry day), any increase in l ine atte nuation at a 

l at er time may be noted as the differenc e b etwee n  

the original setti ng,  and t h a t  required to obtain the 

o n e-half maximum receiver o utput current at the time 

of c hecking.  The normal procedure for t h i s  test is 

to start wit h  the knob full counterclockwi s e ,  and 

rotate sl owly u ntil the remote re c eiver o u tput dro p s  

to h a l f  its m aximum val u e .  

NOTE: T h e  nominal " o ne-half m ax i m u m "  value 

for the TC s e t  i s  1 00 rna,  and for the K R  set,  10 rna.  

Since these val u e s  are h al f  way up a steep curve, it  

may be rather d ifficult to adju s t  to e x actly 1 0  or 1 00 

rna. If the receiver output current is within ± 20 per 

cent o f  the nominal 1 0  or 100 rna figur e ,  any attenu­

ation figure s will be c orrect within one d b .  

If  communication betwe e n  stations o n  a line s e c­

tio n make s the foregoin g  p eriodic adju stment pro­

c edure inconvenient,  there is a s e cond method of us­

ing the re s erve s ignal detector.  F irs t ,  set the re­

ceiver s e n sitivity to the d e sired m argin for deterior­

ati o n  o f  s ig nal . Dep ending on po wer c o mpany stand­

ard s ,  this will u su al l y  be som ewhere between 6 and 

15 d b .  Now o n  a c l e ar dry d a y ,  clo s e  8 1  and i n­

cre as e R l  s etting until the remote re c e iv er o utp ut 

c urrent drop s  20 p er c e nt .  L e ave the c ontrol at thi s 

point.  At another time when a res erve signal t e s t  is 

to b e  m ad e ,  it i s  n e c e ss ary only to close the S l  

pus hbutton and h ave the remote operator note the re­

ceiver o utput current .  If  it does not drop m ore t h an 

20 p er c e nt or so , t h e  d e s irable rec eiver m argin s till 
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RESERVE SIGNAL DETECTOR ------·-------------------

exists . If the receiver o utp ut drops to a low val ue 

or to zero,  it indicates that the original margin no 

longer exists . This c o uld mean increased line loss,  

red uced transmitter o utp ut ,  red uced re ceiver sensi­

tivity, or a com bination of these factors. 

PARTS LIST 

Sym bol Description Styl e 

RENE WA L  PAR TS 

Repair work can be done most s atisfactorily at 

the factory. However, replacement parts can be f ur­
nished ,  in most cases, to c ustomers who are e q uiped 

for doing repair work. When ord ering parts , always 
give the complete nameplate data as well as the part 

identification as given in the P arts List.  

* R1 2 0 0 - K  P ot .  1 85 A 0 86 H 27 - U sed for 408C484G0 1 and G03 

* R1 

R2 

S 1  

� 

-f" 
• l 

200-K P ot .  

2000-ohm resi stor 

8000-ohm resi stor 

P ush button Switch 

1 85 A 0 6 7 H 1 4 - Used for 408C484G0 2 

1 267 29 6  

1 20 5 2 19 

3 27 C854HO 1 

- 408C484GO 1 

- 40 8C484G0 3 

- G0 2 only 

CONNECT TO TRANSMITTER 

R2 19.1 � 

� CARRIER START TERMINAL 

2000Jl , 

2�K �� 

t-(3) 

_ _ MAX. CCW POSITION 

Sl lJ �------••''' .. 
SCHEMATIC 

, • 8000 OHMS FOR 250 VOLT 
TC CARRIER 

.2 19 DIA . (4HOLES) 0 -00 
@ �0 10 

1-5 
1-
::> 
u 

'"1• � 
,.., .. 

0 MAX. T• 0 OUTPUT 

! ,.., 0 0 
1----·- 4 _!__ 2 

L� l - � �)J _ : _ 3 1N. MIN. CltTOUT 

1------ 3 !  

329C70J 

* Fig. 1 .  Reserve Si9nal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR __________________________ •·L_._4 1_.9_44_.6o 

f 
-leo 

N 

r--___¢ I ..l.r-----i2QOQJ\.:t-------.;...1 •� I 
� R 2  - o ... I cro I £lL - I 

¢=BOOO..n FOR 250 VOLT 
T C  CA R RI ER 

I ... � I F ;:) 
I 
I 
I 
1 . 2 I 
L __ _j 
TE R M  
BU)CK 

6. 9Al03 

* Fig. 2. Reserve Signal Detector for 19- inch Rack Mour ting. 

==::I 

I 

j______ I 1 
1.-- 2 i --1 8 

/,,22 1 DIA .  
I , 2 M TG. HOLE S )  

1 --�����--��-�-
3 MTG. CEN T E R S  r- 1 8 8 

�------------------------ 1 9  ------------+-----------� 

Fig. 3. Reserve Signal Detector for 1 9- inch Rack Mour ting. 
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Westinghouse J . L .  4 1 -944.6C 

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

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

APPL I C AT I ON 

The r e serve signal d etector  is a d e v i c e  u s ed to 

detect  c hange s  in r e c eived sign al l evel on a pow er­

l i ne carrier channel . The relaying r e c eiver  output 

c urrent i s  s aturated at normal received si gnal l e vel s .  

Thu s ,  e ven a substantial reduction i n  t h e  received 

si gnal may not give a corresponding drop i n  receiver  

o utput current.  The r e serve s ignal detector  makes 

i t  p o s s ible to detect s u c h  changes i n  s i gnal l evel 

before the signal drops to a low enough value to 

cause an incorrect relay operati o n .  

C ONSTR U CTI ON 

T h e  reserve s ignal detector i s  available in t w o  

different m ec hani cal d e s i g n s ;  o n e  for s wi tc hbo ard 

mounting , and o ne for rack mounting ( 1 9 "  panel) .  

The unit  for  switchboard mounting i s  shown in  

F i gure 1 which includes outline d i m e n s i o n s  and 

s c hem atic wiring.  Figure 2 s h o w s  t he outline of the 

rack-mounting unit ,  and Figure 3 i s  the i nternal 

s c h ematic for this d e s i g n .  El ectrically b o t h  u n i t s  

consist  of a fixed r e s i s t o r ,  a variable r e s i stor ,  and 

a norm ally open pu shbutton c o nnected in s er i e s .  

O P E R ATI ON 

The r e sistors and pus hbutto n of the r e serve s ig­

nal detector are c o nnected into the transm itter car­

ri er-start c ircuit ,  effectively functioning as a sepa­

rate transmitter o utput c o ntrol . This c ontrol i s  ob­

tained by v arying the d-e v o ltage to the amplifier 

stage fol l owing the cry stal  o s cillator in either the 

K R  or TC transmitter.  With TC s et ,  the o utp ut will 

not drop appreciably u ntil s uffi c i e n t  r e s i stance has 

b e en i nserted to drop the voltage acr o s s  z ener 

diode CR 1 0 1  below i t s  20-volt breakdow n .  The ad­

j u s table r e sistor i s  effe ctive over  a 25- db range of 

tran s m itter output.  I f  a fault o c curs w hi l e  a r e­

serve s ignal test  i s  being m ad e  ( w ith reduced tr ans­

mitter outpu t ) ,  operation of any carrier- s t art  protec­

tive relay will  i n s tantly r e s tore full output as long 

as r equired for  the relaying functio n .  The connec­

tions of the res erve s i gnal detector i nto the carrier-

SUPERSE D ES I . L . 4 1-944 .68 
* Denotes change from superseded issue. 

start circuit are s h o w n  on the o v erall s c h e m atic 

w hi c h  app l i e s  to a p artic ular orde r .  

A D JUSTM ENT 

Becau s e  of differences i n  transmitter output . 

supply voltage, and service c o nditio n s ,  it i s  not  

practical to have a calibrated d ial for  this unit .  How­

ever .  calibration m ay be made at installation by re­

cording output ( either db o r  volts ) at various knob 

s ettings of R l .  The n ,  by depressing pushbutt o n  8 1  

and adj usting t h e  R 1  dial so a s  to obtain o n e- hal f 

the normal saturated receiver  o utput c urre nt ( o n  a 

c l e ar dry day) , any increase i n  l i ne att enuat i o n  at a 

l ater time may be noted as the difference between 

the original setting . and that  required to obtain the 

o ne-half m aximum receiver  o utput current at the time 

of c hecking.  The normal procedure for  t h i s  t e s t  i s  

to start w i t h  the knob full counterclock w i s e ,  and 

rotate slowly u ntil the r e mote r e ceiver  o u tput  drops 

to half its m aximum val u e .  

N O T E :  T h e  nominal "one- half m ax i m u m "  v al u e  

for t h e  T C  s e t  i s  1 0 0  ma,  and for the K R  s e t ,  1 0  m a .  

Since these val u e s  are h a l f  w ay up a s t e e p  curve, it  

m ay be rather d ifficult  to adj u s t  to e x actly 1 0  o r  1 0 0  

rn a .  I f  t h e  receiver  output c urrent i s  w ithin ± 2 0  p e r  

cent o f  t h e  nominal 1 0  or  1 0 0  m a  figure , a n y  attenu­

ati o n  figure s will  be c o rrect within one d b .  

If communic atio n b e t w e e n  stations on a l i n e  s e c­

tio n  makes the foregoing periodi c  adj u s t m e nt p ro­

c ed ur e  i n c o nvenient,  there is a s e cond method of u s­

i n g  the re s erve s ignal detector . F ir s t ,  set  the re­

ceiver s e n sitivity to the d e s ired m argin for deterior­

ati o n  of s ig nal . Dep ending o n  po wer company stand­

ard s ,  this will  u s u ally be s o m e w here between 6 and 

15 d b .  N o w  on a cl ear dry day,  clo s e  81 and i n­

crease R 1  s etting u ntil  the remote r e c eiver o u tput  

c urrent drop s 20 p er c e n t .  L e ave the c ontrol at this 

point .  At another time when a res erve signal t e s t  i s  

t o  b e  m a d e ,  it  i s  n e c e s s ary o nl y  to c lo s e  t h e  8 1  

pu s hbutton and have the remote ope rator note t h e  re­

c e i v e r  o utput current.  If it  d o e s  no t drop more than 

20 per c e nt o r  so , the d e s ir able r e c e iver m argin still  
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RESERVE SIGNAL DETECTOR ------·-------------------

exists. If the receiver o utp ut drops to a low value 

or to zero , it indicates that the original margin no 

longer exists . This c o uld mean increased line lo ss,  

red uced transmitter o utp ut ,  red uced receiver sensi­
tivity, or a com bination of the se factors. 

PARTS LIST 

Sym bol Description Styl e 

RE N E WA L  PA R TS 

Repair work can be done most s atisfactorily at 

the factory. How ever, replacement parts can be f ur­

nished ,  in most cases,  to c ustomers w ho are e q uiped 

for doing repair work. When ordering p arts , alw ays 

giv e the complete nameplate data as w ell as the part 

identific ation as given in the Parts List. 

R1 100-K P ot. 

R l  100-K Pot. 

185A086H30 - U sed for 408C484GO 1 and G03 

762 A790H0 2 - U sed for 40 8C484G0 2 

2 

R2 

8 1  

2000-ohm resistor 

8000-ohm resi stor 

P ush button Switch 

1 26 729 6 

1 20 5 2 19 

327C854H0 1 

� For information only. Contractor other than 
Westinghouse, may at his option deviate from 
these process details. However, materials, 
finishes or processes must be equivalent to 
those specified by Westinghouse. 

0 00 
' l'\1 @ 0 
'II- LMAX. Tx 10 l 0 0VTPUT® 

�o _________________ o� 
"'"1-----�f -----� 

- 408C484G0 1 - G0 2 only 

- 408C484G0 3 

MAX.. � C W  P081TION 

(0.11-l,,.ft�r)RI PE'RM1SS18LE CONTROL. VARIATION • 
0 db( I WATT . <PO OHMS) � ·4odb(O.I MILLIWATT) 

'5 1 p L� ·-�· � 

SCHEMATI C 

.0• 8000 OHMS FOR 250 VOLT 
TC CARRIER 

329C703 

Fig. 1. Reserve Signc1l Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR __________________________________________ I_. L_. 4_1_-94_4_" 6c 
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I I 
¢=8000..n. FOR 250 VOLT 
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TE R M  
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629Al03 

Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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Westinghouse I . L .  4 1 -944.6C 

I N S T 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  

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

A P P L I C A T I O N 

The r e serve signal detector is a d e v i c e  u s ed to 

detect chan g e s  i n  r e c eived signal l e v e l  on a pow er­

line carrier channel . The relaying r e ceiver output 

c urrent i s  s aturated at normal received signal l e v el s .  

Thus,  even a sub stantial reduction i n  the received 

s ignal may not give a corresponding drop i n  receiver  

output current. The r e serve signal de t ector m a k e s  

it  p o s s i b l e  to d e t e c t  such c h a n g e s  i n  signal l ev e l  

before the signal d r o p s  to a low e n o u g h  v a l u e  t o  

c au s e  a n  incorrect relay operatio n .  

C O N S T R U C T I O N  

The reserve s ig nal detector i s  avail able i n  two 

different mechanical d e s i g n s ;  one for  switc hboard 

mounting , and o ne for rack mounting ( 1 9 "  pane l ) .  

T h e  u nit for swi tchboard mounting i s  shown i n  

F i gure 1 w h i c h  includes outline dimensio n s  and 

sc hematic wiring.  Figure 2 s ho w s  t he outline of the 

rack-mounting unit ,  and Figure 3 i s  the i nternal 

schematic for this d e si g n .  Electrically both units 

consist of a fixed re sistor ,  a variable r e s i stor , and 

a normally open p u shbutton connected in s e r i e s .  

O P E R A T I O N  

The r e sistors and pus hbutton of the r e serve sig­

nal d etector are connected into the transmitter car­

rier-start c ircuit ,  effectively functioning as a sepa­

rate transmitter output c o ntrol.  This control is ob­

tained by v arying t h e  d-e voltage to the amplifier 

stage following the crystal o s c i llator i n  either the 

K R  or TC transmitter.  With TC s et, the outp ut w ill  

not drop appreciably until  s uffi c i e n t  r e s istance has 

been in serted to drop the voltage acr o s s  z e ner 

diode C R 1 0 1  below i t s  20-volt  breakdown.  T he ad­

j u s  table res istor i s  effective over a 25- db range of 

transmitter output.  I f  a fault  o c curs w hi l e  a r e­

serve s ignal test  is being m ad e  ( w it h  reduced trans­

mitter outp u t ) ,  op eration of any carrie r- s t art  protec­

tive r e l ay will  i n stantly r e s tore full output as long 

as r equired for  the relaying functio n .  The connec­

tio n s  of the reserve s ignal detector i nto the carrier-

SUPE RSEDES I . L .  4 1 -94 4 . 6 8  
* Denotes change from superseded issue. 

start circuit are s h o w n  on the over al l  schematic 

w hich appli e s  to a p articular order.  

A D J U S T M E N T  

B e c au s e  of differences i n  transmitter output , 

supply voltage,  and service conditio n s ,  it i s  not 

practical to have a calibrated d i al for this unit .  How­

ever,  calibration may b e  made at installation by re­

cording output ( either db or v o l t s )  at various knob 

s ettings of R l .  The n,  by depre s s ing pus hbutton Sl  

and adj u sting the R1 dial  so as to obtain o n e-half 

the normal saturated r e c e iver o utput current ( on a 

cl ear dry day), any increase i n  line attenuation at a 

l ater time may b e  noted as the difference b et w e e n  

the original s e t t i n g ,  a n d  t h a t  r e quired to obtai n  the 

one-half maxi mum receiver output c urrent at the time 

of c hecking.  The normal procedure for this t e s t  is 

to start  with the knob full counterclockw i s e ,  and 

rotate slowly u ntil  the remote r e ceiver output drops 

to half  its maximum valu e .  

NOTE: T h e  nominal "one-half m aximum" value 

for the TC s e t  i s  1 00 rna,  and for the K R  set ,  1 0  rna.  

Since t h e s e  v al u e s  are half  w ay up a steep curve, it  

may be rather d iffi c ul t  to adj u s t  to e x actly 1 0  o r  1 00 

rn a .  If the r e c e iver output current  i s  within ± 20 p e r  

cent of the nominal 1 0  o r  1 0 0  rn a  figur e ,  a n y  atte nu­

ation figur e s  w il l  be correct w ithin one Lib .  

If communicatio n between s tations on a l i ne s e c­

tion makes the fo regoing periodic adj u stment pro­

c ed ur e  i nc o nvenient,  there is a s e cond m ethod of us­

ing the r e s erve s i gnal detector.  F ir s t ,  set the re­

ceiver s e n sitivity to the d e s ired m argin for deterior­

ati o n  of s ig nal . D ep e nding on p o w er company stand­

ard s ,  this will  u s u ally b e  somewhere between 6 and 

15 db. Now o n  a clear dry day, clo se 8 1  and i n­

cre as e  R 1  s etting u ntil  the remote r e c eiver o u tput  

c urrent drop s 20 p er cent .  L e ave the control  at this 

p o i nt .  At another time when a res erve signal t e s t  i s  

t o  b e  m ad e ,  it  i s  nece ssary o nly t o  c lo s e  t h e  S l  

p u s hbutton and have the remote operator note the r e­

ceiver  o utput current.  If it d o e s  not drop more t han 

20 per cent or s o ,  t h e  d e s ir able r e c e iver m argin still 
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RESERVE �GNAL DETECTOR 

exists . If the re ceiver output dro ps to a low value 
or to z ero,  it indi cate s  that the original margin no 

longer exists . This could mean increased line loss,  

redu ced transmitter output, reduced re ceiver sensi­
tivity, or a combination of these factors.  

PARTS LIST 

Symbol Des cription Styl e 

REN E WAL PARTS 

Repair work can be done most s atisfactorily at 

the factory. However, replacement parts can b e  fur­

nished ,  in most case s ,  to customers who are equiped 

for doing repair work. When ordering part s ,  always 

give the complete nameplate data as w ell as the part 

identifi cation as given in the Parts List. 

R1 100-K P ot. 

R 1  100-K Pot. 

185A08 6H30 - U sed for 408C48 4G0 1 and G0 3 

76 2A790H0 2 - Used for 408C484G0 2 

2 

R2 

S 1  

2000-ohm resi star 

8000-ohm resistor 

Pu shbutton Swi t ch 

1 26729 6  

1 20 5219 

3 27 C8 54H0 1 

J:l For information only. Contractor other than 
Westinghouse, may at his option deviate from 
these process details. However, materials, 
finishes or processes must be equivalent to 
those specified by Westinghouse. 

r-- .---------------------� 

' 1'\1 
'lj. 

0 

L a  
L--� __ 

___J 
0 

... �------ -If ------� 

- 408C484G01 - G0 2 only 

- 408C484G03 

MAX.. �CW POSITION 

�0,11-l''.f•r)RI  PEii!:MISSI&LE CONTROl. V�AlATION • 
0 db( l  WATT . G.Ocw.tMS) � -4odb(O.I MILLIWATf) 

'" p r-- --�· � 

SCHEMATI C 

JloSOOO OHMS FOR 250 VOLT 
TC CARRIER 

+ 
I 

329C703 

Fig. 1 .  Reserve Signal Detector for Panel Mounting. 
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Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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Westinghouse I .L. 4 1 -944 . 6 B  

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

APPL ICA T ION 

The re serve signal detector i s  a device used to 
detect change s in received signal level on a power­

line carrier channel.  The relaying receiver output 
current is saturated at normal received signal level s .  

Thus, e v e n  a substantial reductio n i n  the received 

signal may not give a corresponding drop in receiver 

output current. The reserve s ignal detector makes 
it possible to detect such changes in signal l evel 

before the signal drops to a low enough value to 

c ause an incorrect relay operation. 

CONS TR UC T ION 

The reserve signal dete ctor is available in two 

different mechanical designs; one for switchboard 

mounting , and one for rack mounting ( 19" panel) .  

The unit for switchboard mounting is shown in 

F igure 1 which includes outline dimensions and 

schematic wiring. Figure 2 sho w s  the outline of the 

rack-mounting unit, and Figure 3 i s  the internal 

schematic for this design. Electrically both units 

cons ist of a fixed resistor, a variable resi stor , and 
a normally open pushbutton connected in series.  

O PERA T ION 

The resistors and pushbutton of the r e serve sig­

nal detector are connected into the transmitter car­
rier-start c ircuit, effectively functioning as a sep a­

rate transmitter output control. This control is ob­
tained by varying the d-e voltage to the amplifier 

stage following the crystal oscillator in  either the 

KR or TC transmitter. With TC s et, the output will 

no t drop appreciably until sufficient resistance has 

been inserted to drop the voltage across zener 

diode CR101  below its 20-volt breakdown. The ad­

justable resistor is effective over a 40-db range of 

transmitter output. If a fault occurs w hile a r e­

serve s ignal test is being made (with reduced trans­

mitter output), operation of any carrier-start protec­

tive relay will instantly restore full output as long 
as required for the relaying function.  The connec­

tions of the res erve s ignal detector into the carrier-

SUPERSE DES I .L.  4 1 -944.6A 

* Denotes change from superseded i ssue. 

start circuit are shown on the overall schematic 

w hich applies to a p articular order. 

A DJ US TME N T  

Because of differences in transmitter output , 

supply voltage, and service conditio ns,  it is not 

practical to have a calibrated dial for this unit. How­

ever, calibration may be made at installation by re­

cording output ( either db or volts) at various knob 
settings of R l .  Then,  by depressing pushbutton 81 
and adjusting the R1 dial so as to obtain one- half 
the normal saturated receiver output current ( on a 

clear dry day), any increase in line attenuation at a 
later time may be noted as the difference b etween 

the original setting,  and that required to obtain the 

one-half maximum receiver output current at the time 

of 'checking. The normal procedure for this test is 

to start with the knob full counterclockwi se,  and 

rotate slowly until the re mote receiver output drops 

to half its maximum valu e .  

NOTE: T h e  nominal "one-half maximum" value 

for the TC set is 100 rna, and for the KR set, 10 rna. 
Since these values are half w ay up a steep curve, it 

may be rather difficult to adjust to exactly 1 0  or 100 

rna. If the receiver output current is within ± 20 per 

cent of the nominal 10 or 100  rn a  figure , any attenu­
ation figures will be correct within one db. 

If communication between stations on a line sec­
tio n makes the foregoing periodic adjustment pro­

cedure inconvenient, there is a s econd method of us­
ing the reserve signal detector. First, set the re­

ceiver sensitivity to the desired margin for deterior­

ation of s ignal .  Dep e nding on power company stand­

ards ,  this will usually be som ewhere between 6 and 

15 db . Now on a clear dry day, clo se 81 and in­

cre ase R1 setting until the remote rece iver output 

current drop s 20 p er cent. L e ave the control at this 

point. At another time when a reserve signal test is 

to be mad e ,  it i s  ne cessary o nly to close the 81 

pushbutton and have the remote operator note the re­

ceiver output current. If it does no t drop more than 
20 per cent or so, the desirable receiver margin still 
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RESERVE SIGNAL DETECTOR --------------------------

exists . If the receiver output drops to a low value 

or to zero , it indicates that the original margin no 

longer exists . This could mean increased line loss,  

reduced transmitter output, reduced receiver sensi­
tivity, or a combination of these factors. 

PARTS LIST 

Symbol D escription Styl e 

R1 100-K P ot. 185A086H30 

R1 100-K P o t. 762A790H0 2  

R2 2000-ohm resi stor 1 26 7 29 6  

8000-ohm resi stor 1 20 5 2 19 

S l  P u shbutton Switch 3 27C854H0 1 

� For information only. Contractor other than 
Westinghouse, may at his option deviate from 
these process details. However , materials, 
finishes or processes must be equivalent to 
those specified by Westinghouse. 

r-- r---------------------� 

' '"' 
'lj. 

0 

L a  0 

�-�>------ � t ---------

R E N E WA L  PARTS 

Repair work can be done most s atisfactorily at 

the factory. However, replacement parts can be fur­

nished,  in most cases ,  to customers who are e quiped 

for doing repair work. When ord ering parts , alw ays 

give the complete nameplate data as w ell as the part 

identification as given in the P arts List. 

- U sed for 408C48 4G0 1 and G03 

- U sed for 408C484G0 2  

- 408C484G01 - G0 2 only 

- 408C484G03 

CQNNS:C.T T o  "'TJtANS• 
MITTEit CAlll "-IEII!. STAiti T�RMlNAL. 

SCH EMATI C 

3290703 

Fig. 1 .  Reserve Signal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR ____________________________________________ , .L_._4_1 �_ 4_4. 6_B 
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Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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INSTALLATION 
Westinghouse I . L. 4 1 -944 . 6 8  

• OPERATION • MAINTENANCE 

I N STRUCTIONS 
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

A P P L I C A T I O N 

The re serve signal detector is a device used to 

detect changes in received signal level on a power­

line carrier channel . The relaying receiver output 

current is saturated at normal received signal level s .  

Thus,  e ven a substantial reductio n in the received 
signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 
it possible to detect such changes in signal l evel 

before the signal drops t o  a low enough value to 

cause an incorrect relay operation. 

C O N S T R U C T I O N  

The reserve signal dete ctor is available in two 
different mechanical designs; one for switchboard 

mounting,  and one for rack mounting ( 19 "  panel ) .  

The unit for switchboard mounting is shown in 

Figure 1 which includes outline dimensions and 

schematic wiring. Figure 2 s hows the outline of the 

rack-mounting unit , and Figure 3 is the internal 

schematic for this design. Electrically both units 

consist of  a fixed resistor, a variable resistor, and 
a normally open pushbutton conne cted in s erie s .  

O P E R A T I O N  

The resistors and pus hbutton of the re serve sig­

nal d etector are connected into the transmitter car­
rier-start circuit, effectively functioning as a sep a­

rate transmitter output control . This control is ob­
tained by varying the d-e voltage to the amplifier 

stage following the crystal oscillator in either the 

KR or TC transmitter. With TC set,  the output will 

no t drop appreciably until sufficient resistance has 

been inserted to drop the voltage across zener 

diode CR1 0 1  below its 20-volt breakdown. The ad­

justable resistor is effective over a 4 0-db range of  

transmitter output. If a fault occurs w hile a r e­

serve signal test is being mad e  (with reduced trans­

mitter output), op eration of any carrier-st art protec­

tive relay will instantly restore full output as long 

as required for the relaying function .  The connec­

tions of the res erve signal detector into the carrier-

SU P ERSEDES I . L. 4 1 -9 44.6A 
* Denotes change from superseded i ssue. 

start circuit are shown on the overall schematic 

w hich applies to a p articular order .  

A D J U S T M E N T  

Because of differences in transmitter output , 

supply voltage, and service conditio ns,  it is not 

practical to have a calibrated dial for this unit.  How­

ever, calibration may be made at installation by re­

cording output (either db or volts ) at various knob 
s ettings of Rl. Then,  by depressing pushbutton S1 

and adjusting the R1 dial so as to obtain one-half 

the normal saturated receiver output current (on a 

clear dry day), any increase in line attenuation at a 

later time may be noted as the difference between 

the original setting , and that required to obtain the 

one-half maximum receiver output current at the time 
of 'checking. The normal procedure for this test is 

to start with the knob full counterclockwi se,  and 
rotate slowly until the remote re ceiver output drops 

to half its maximum value .  

NOTE: The nominal "one-half maximum" value 

for the TC set is 100 rna, and for the KR set, 10 rna.  
Since these valu es are half w ay up a steep curve, it 

may be rather difficult to adjust to exactly 10 or 100 
rna. If the receiver output current is within ± 20 per 

cent of the nominal 1 0  or 100 rna figure , any attenu­
ation figures will be correct within one db.  

If communication between stations on a line sec­
tion makes the foregoing periodic adjustment pro­

c edure inconvenient, there is a second method of  us­
ing the reserve signal detector. First,  set the re­

ceiver sensitivity to the desired margin for deterior­

ation of signal . Dep ending on po wer company stand­

ards ,  this will usually be somewhere between 6 and 

15 db. Now on a clear dry day, close S1 and in­

cre as e  R1 s etting until the remote receiver output 

current drops 20 p er cent . L e ave the control at this 

point. At another time when a res erve signal test is 

to be made,  it is nece ssary only to clo se the S1 

pushbutton and have the remote operator note the re­

ceiver output current. If it does no t drop more than 

20 per cent or so, the desirable receiver margin still 
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RESERVE SIGNAL DETECTOR --------------------------

exists . If the receiver output drops to a low value 

or to zero , it indicates that the original margin no 

longer exists . This could mean increased line lo s s ,  

reduced transmitter output, reduced receiver sensi­
tivity, or a combination of these factors . 

PARTS LIST 

Symbol D escription Styl e 

R E N E W A L  P A R T S 

Repair work can be done most s atisfactorily at 

the factory. However, replac ement p arts can be fur­

nished, in most cases ,  to customers who are e quiped 

for doing repair work. When ordering p arts , always 

give the complete nameplate data as  w ell as  the  part 

identification as given in the P arts List. 

R1 100-K P ot. 

R 1  100-K P o t. 

185A086H30 - U sed for 408C48 4GO 1 and G0 3 

7 6 2A790H02 - U sed for 408C484G0 2 

2 

R2 

S 1  

2000-ohm resi stor 

8000-ohm resi stor 

P u shbutton Switch 

1 26 7 29 6  

1 20 5 2 19 

3 27C854H0 1 

� For information only. Contractor other than 
Westinghouse, may at his option deviate from 
these process details. However , materials, 
finishes or processes must be equivalent to 
those specified by Westinghouse. 

0 00 
' I"' @ o r o  
� LMAJio. T• l 0 0UTPUT® 

�o _________________ o� 
�1�----4-j- -------1 

- 408C484G0 1 - G0 2 only 

- 408C484G03 

MAX.. ecw ?O�ITION 
�0.11-/F{.fsf)RI  PE'R:MISSI&LE CONTROL 

.219 DIA.(-4HOLES) 

VA"IATION • 
0 db( l  WATT . �OOHMS) � -4odb(O.I MILLIWATf) 

' " p r - --�· � 

SCHEMATI C 

329C703 

Fig. 1 .  Reserve SigncJ/ Detector for Panel Mounting. 
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Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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Fig. 3. Reserve Signal Detector for 1 9- inch Rack Mounting. 
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Westinghouse 1 . L. 4 1 -944 .6 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRU C T I O N S  
RESERVE SIGNAL DETECTOR 

FOR TC AND KR CARRIER 

A P P L I C A T I O N 

The re serve signal detector is a device used to 

detect change s in received signal l evel on a pow er­

line carrier channel .  The relaying receiver output 

current is saturated at normal received signal level s .  

Thus,  even a substantial reduction i n  the received 
signal may not give a corresponding drop in receiver 

output current. The reserve signal detector makes 

it pos sible to detect such changes in signal level 
before the signal drops to a low enough value to 
cause an incorrect rel ay operation. 

C O N S T R U C T I O N  

The reserve signal detector is available in two 
different mechanical desi gns ; one for switc hbo ard 

mounting, and one for rack mounting ( 1 9 "  panel). 

The unit for switchboard mounting is shown in 

Figure 1 which includes outline dimensions and 

schematic wiring. Figure 2 shows the outline of the 

rack-mounting unit, and Figure 3 is the internal 

schematic for this design. Electrically both units 

consist of a fixed resistor, a variable resistor, and 

a normally open pushbutton connected in s eries. 

O P E R A T I O N  

The re sistors and pushbutton of the re serve sig­

nal dete ctor are connected into the transmitter car­
rier-start c ircuit, effectively functioning as a sepa­

rate transmitter output control. This control is ob­
tained by varying the d-e voltage to the amplifier 

stage following the crystal os cillator in either the 

KR or TC transmitter. With TC set, the output will 

not drop appreciably until sufficient re sistance has 

been inserted to drop the voltage across zener 

diode CR1 0 1  below its 20-volt breakdow n. The ad­

justable resistor is effective over a 40-db range of 

transmitter output. If a fault occurs w hile a re­

serve signal test is beihg made (with reduced trans­

mitter output), operation of any carrier-st art protec­

tive relay will instantly restore full output as long 
as required for the relaying function. The connec­

tions of the res erve signal detector into the carrier-

NEW INFORMATION 

start circuit are shown on the overall schematic 
w hich applies to a p articular order. 

A D J U S T M E N T  

Because of differences in transmitter output , 

supply voltage, and service conditions,  it is not 

practical to have a calibrated dial for this unit. How­

ever , calibration may be made at installation by re­

cording output ( either db or volts) at various knob 
settings of R l .  Then, by depressing pushbutton S1 

and adjusting the R1 dial so as to obtain one- half 

the normal saturated receiver output current (on a 

clear dry day), any increase i n  line attenuation at a 

later time may be noted as the difference between 
the original setting , and that required to obtain the 
one-half maximum receiver output current at the time 
of c hecking. The normal procedure for this test is 

to start with the knob full counterclockwi se, and 
rotate slowly until the remote receiver output drops 
to half its maximum valu e .  

NOTE: The nominal "one-half maximum" value 

for the TC set is 100 rna, and for the KR set, 10 rna. 

Since these values are half w ay up a steep curve, it 

may be rather difficult to adjust to exactly 10 or 100 

rna. If the re ceiver output current is within ± 20 per 
cent of the nominal 10 or 100 rna figure ,  any attenu­
ation figures will be correct within one db. 

If communicatio n between stations on a line sec­
tion makes the foregoing periodic adjustment pro­

cedure inconvenient, there is a second method of us­
ing the re serve signal detector . First ,  set the re­

ceiver sensitivity to the desired margin for deter�or­
ation of signal. Depending on po wer company stand­

ards ,  this will usually be som ewhere between 6 and 

15 db . Now on a clear dry day, clo se S1 and in­

cre ase R1 s etting until the remote receiver output 

current drops 20 p er cent. L e ave the control at this 

point. At another time when a reserve signal test is 

to be made,  it is nece ssary only to close the S1 

pushbotton and have the r emote operator note the re­

ceiver output current. If it does no t drop more than 

20 per cent or so,  the desirable receiver margin still 
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RESERVE SIGNAL DETECTOR -------------------------

exists. If the receiver output drops to a low value 

or to zero, it indicates that the original margin no 

longer exists. This could mean increased line lo ss,  

reduced transmitter output, reduced receiver sensi· 
tivity, or a combination of these factors. 

PARTS LIST 
Symbol Description 

R1 1 00-K Pot. 1475074 

R2 2000-ohm resistor 1 267296 

S 1 Pushbutton Switch 3 27C854H01 

0 5 

'lj. LMAX. T• IO ' i'\1 @ 0 

0 

L 
00UTPVT® 

�o _________________ o� �-1------1-t ------...! 

R E N E W A L  P A R T S 

Repair work can be done most s atisfactorily at 

the factory. However , replacement p arts can be fur­

nished, in most cases,  to customers who are equiped 

for doing repair work. When ordering p arts , always 

give the complete nameplate data as well as the part 

identification as given in the P arts List. 

MAX.. (; C W  POSITION 
PE�MI S 5 1 eLE CONTROL VARIATION ! 
0 db( l  WATT CP � 0  OHMS) r-z; _,, ... , ..  """"""' Sl p 

r - m" •• 

SCHEMATIC 

329C70J 

Fig. 1 .  Reserve Signal Detector for Panel Mounting. 
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RESERVE SIGNAL DETECTOR __________________________________________ I ._L_. 4_1 ·_9 4_4._6 

_,., 
N 

r-l 
-----12QQ().n.t------.;...!. I I 

R 2  I I 
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I I I I t·---------�1•• 3 I 

5 1  h : : 9 �  I I 1.__ _______ �1_.._,2 I 
I I 
L_.J 
TERM 
BLOCK 

629Al03 

Fig. 2. Reserve Signal Detector for 19- inch Rack Mounting. 
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Fig. 3. Reserve Signal Detector for 1 9- inch Rack Mounting. 
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