
Westinghouse I.L 41-758.1A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION: Before putting protective relays into ser­
vice, remove all blocking which may have been in­
serted for the purpose of se curing the parts during 
shipment, make sure that all moving parts operate 
ft'eely, inspect the contacts to see that they are 
clean and close properly, and operate the relay to 
check the settings and electrical connections. 

APPLICATION 

The type TR-1 relay is an auxiliary relay ener­
gized by pretecti ve relays to trip two circuit breakers. 
Sufficient contacts are provided to seal in both trip 
circuits until the breaker auxiliary switches operate. 
Indication is provided by targets which drop whenever 
the switch units within the relay operate. 

CONSTRUCTION 

The type TR-1 relay consists of two direct cur­
rent, doubletrip indicating contactor switch units 
(ICS). The ICS is a small clapper type device. A mag­
netic armature, to which leafspring mounted contacts 
are attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary contacts, 
completing the trip circuit. Also during this operation 
two fingers on the armature deflect a spring located 
on the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the cover. 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 

OPERATION 

The coils of the ICS units are normally connect­
ed in series and energized through the trip contacts 
of the protective relays. The contacts of one unit 

Supersedes I.L. 41-758. 1 
Complete Revision 

seal in the trip circuit and trip one breaker. The con­
tacts of the other switch are for tripping a second 
breaker. 

It is necessary to add resistance in the ICS unit 
coil circuit to limit current in these coils. Normally 
these coils are connected in series with an external 
resistance. (See Fig. 3). For the 1 ampere ICS unit 
relay 22 ohms are used for a 125 volt d-e trip circuit 
and 44 ohms for a 250 volt d-e trip circuit. These 
values of resistance are obtained by using one or two 
22 ohm resistors. For the 0. 2/2.0 ampere ICS unit re­
lay a 100 ohm mid-tap resistor is used for 0-125 volt 
d-e trip circuit and a 200 ohm mid-tap resistor for a 
250 volt d-e trip circuit. With these resistance va­
lues, the relay operating time is approximately 74 
cycle (60 cycle basis). 

CHARACTERISTICS 

The ICS will trip at a current value between 1.0 
and 1.2 amperes d.c. for the 1 ampere ICS unit. The 
current should not be greater than the particular ICS 
top setting being used for the 0. 2/2.0 ampere ICS unit. 
The operation indicator target should drop freely. The 
trip circuit should draw at least 2'12 times rated value 
in order to keep the time of operation of the switch to 
a minimum and provide positive operation. 

Trip Circuit Constants 

1 ampere rating: 0.1 ohms d.c. resistance 
0.2/2.0 ampere rating: 0.2 tap- 6. 5 ohms 
2 2 tap - 0. 15 ohms 

Coil Ratinss 

Tap Rating 

1 
0.2 
2.0 

Coil rating in amperes d. c. 
1 second continuous 

140 5 
11.5 0. 4 
88. 0 3.2 
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TYPETR-1 RELAY-----------------------------------------------------------

INTERNAL SCHEMAnC 
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TU!.HI/IIAL 

184A062 
Fig. 1 Internal Schematic of Type TR-1 Relay with 

J ampere I. C.S. in T ype FT 1 J case. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt 

moisture, excessive vibration, and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

rear mounting stud or studs for proj ection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 
41-076. 

A DJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct oper­

ation of this relay have been made at the factory and 

should not be distrubed after receipt by the customer. 

1. Acceptance Tests 

These tests are to be used for checking the 

prime characteristics to demonstrate that the relay 

INTERNAl SCHEMATIC 

ICS ICS JCS ICS 1 1 2 2 

IIDICATDI 
COITICTOI SWITCI 

milT (F.Y.) 

Fig. 2. Internal Schematic of Type TR-1 Relay with 

0.2/2.0 ampere I. C. S. i n  Type F T  J1 case. 

received meets specifications and is in serviceable 

condition. 

Pass sufficient direct current through the ICS 
coils to operate the ICS unit. For the 1 ampere ICS 
unit the value should be between 1. 0 and 1. 2 amperes 

d.c. The current should not be greater than the par­

ticular ICS tap setting being used for the 0. 2/2. 0 
ampere ICS unit. 

2. Routine Maintenance 

The relays should be inspected periodically, at 

such time intervals as may be dictated by experience, 

to insure that the relays have retained their calibra­

tion and are in proper operating condition. 

All contacts should be cleaned periodically. A 
contact burnisher 111R2A836H01 is recommended for 

this purpose.  The use of abrasive material for clean­

ing contacts is not recommended because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

3. Cal ibration 

Pass sufficient d-e current through th e  trip cir­

cuit to close the contacts of the ICS. This value of 

current should be not less than 1. 0 ampere nor greater 

than 1. 2 amperes for the 1. 0 ampere ICS. The current 

should not be greater than the particular ICS tap 
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TYPETR-1 RELAY ________________________________ __________________________ I ._L_. _4 1_-7_s�B._1A_ 

USING MID-TAP 100 OHM RESISTOR 
(FOR 0 . 2/2. 0 AMP ICS UNIT) 

FOR 0 .2  AMP ICS TAP 
= E = 125 = 1.11 AMPS 

If ill 
6.5(l 6 . 5n 1oon 

125 Y. d-e _____ .. 

FOR 2 . 0  AMP ICS TAP 
I = E = 125 = �.95 AMPS 

R 25. 3 

125 v. d-e 

USING 22 OHM RESISTOR 
(FOR t . o  AMP ICS UNIT} 

= E = 125 = 5. 63 AMPS 
""R 22. 2  

o . tn o . 1n 

125 Y. d.e. 

l84A994 
Fig. 3. Typical Schematic D iagrams for T ype TR-1 Relay 

style number 1164 990 (22 ohms) 

' I. 7 9 ..ili-
.,�12 ---------.-----���-'j§ : 2 1 

-------------------------T---

- -�==-=-= ==---=-=-��t:_��o�--:_ -=--=-_-:_=-=:_-:-- - © 
c' J I 3' 

� _R --- - -- ! 1 } - --- --- :1;" , R 

style number 1955 870 (100 ohms) for 125 v d-e 
style number 1955 871 (200 ohms) for 250 v d-e 

i I ! L _________ j L _________ j l � 

T�-r--- ----------r-r-----------;--� 
' . . . . ' 32 � tl�� t(�1 I f.-=-- - ---9� (nom: l mtg centers)--- --=-- I �----- IOi------�-- "I 

Fig. 4. O u tlines of External Resistors used with Type 

TR-1 Relays 

setting being used for the 0. 2·2.0 ampere ICS. The 

operation indicator target should drop freely. 

The contact gap should be approximately 0. 047" 
for the 0. 2/2.0 ampere unit and 0.070" for the 1. 0 
actpere unit, between the bridging moving contact 

and the adjustable stationary contacts. The bridging 

moving contact should touch both stationary contacts 

simultaneously.  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

the complete nameplate data. 
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TYPETR-lRELAY ________________________________________________________ __ 

-t:��� \'1 

P,.._N:I.. LOCATION 
�EM I -FLUS\-1 MTGr. 
PROJECTIO� MTG. ---' 

.190-32 SCREW 

T"ER.MI�A.L A.ND 
1v10UNT I NCr DE.TA.ILS 

9 
16 

PANEL CUTOUT t DRILUHG 
F"OA. SEMI-FLU!>H MTGr. 

57-D-7900 
Fig. 5. O utline and Drilling Plan for the T ype TR-1 Relay in the Type F T  11 case 

WESTINGHOUSE 
RELAY DEPARTMENT 

ELECTRIC CORPORATION 
NEWARK, N. J. 
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Westinghouse I.L. 41-758.18 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION: Before putting protective relays into ser­
vice, remove all blocking which may have been in­
serted for the purpose of securing the parts during 
shipment, make sure that all moving parts operate 
freel.y, inspect the contacts to see that they are 
clean and close properly, and operate the relay to 
check the settings and electrical connections. 

APPLICATION 

The type TR-1 relay is an auxiliary relay ener­
gized by protective relays to trip two circuit breakers. 
Sufficient contacts are provided to seal in both trip 
circuits until the breaker auxiliary switches operate. 
Indication is provided by targets which drop whenever 
the switch units within the relay operate. 

CONSTRU C TION 

The typ.e TR-1 relay consists of two direct cur­
rent, doubletrip indicating contactor switch units 
(ICS). The ICS is a small clapper type device. A mag­
netic armature, to which leafspring mounted contacts 
are attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary contacts, 
completing the trip circuit. Also during this operation 
two fingers on the armature deflect a spring located 
on the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the cover. 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 

O PERATION 

The coils of the ICS units are normally connect­
ed in series and energized through the trip contacts 
of the protective relays. The contacts of one unit 

Supersedes I.L. 41-758.1A 
*Denotes change from superseded 1ssue 

seal in the trip circuit and trip one breaker. The con­
tacts of the other switch are for tripping a second 
breaker. 

It is necessary to add resistance in the ICS unit 
coil circuit to limit current in these coils. Normally 
these coils are connected in series with an external 

* resistance. (See Fig . 5). For the 1 ampere ICS unit 
relay 22 ohms are used for a 125 volt d-e trip circuit 
and 44 ohms for a 250 volt d-e trip circuit. These 
values of resistance are obtained by using one or two 
22 ohm resistors. For the 0. 2/2.0 ampere ICS unit re­
lay a 100 ohm mid-tap resistor is used for 0-125 volt 
d-e trip circuit and a 200 ohm mid-tap resistor for a 
250 volt d-e trip circuit. With these resistance va­
lues, the relay operating time is approximately * 

cycle (60 cycle basis). 

CHARACTERISTICS 

The ICS will trip at a current value between 1. 0 
and 1.2 amperes d.c. for the 1 ampere ICS unit. The 
current should not be greater than the particular ICS 
top setting being used for the 0. 2/2. 0 ampere ICS unit. 
The operation indicator target should drop freely. The 
trip circuit should draw at least 2'h times rated value 
in order to keep the time of operation of the switch to 
a minimum and provide positive operation. 

Trip Circuit Constants 

1 ampere rating: 0. 1 ohms d.c. resistance 
0.2/2.0 ampere rating: 0.2 tap- 6.5 ohms 
2 2 tap - 0.15 ohms 

Coil Ratings 

Tap Rating 

1 
0.2 
2.0 

Coil rating in amperes d.c. 
1 second continuous 

140 5 
11.5 
88.0 

0.4 
3.2 
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TYPETR-1 RELAY------------------------------------------------------------

ICS 
l 

ICS ICS ICS 
l l ' 

IIDICATIIII COIITACTOR 
SWITCtl. RI.Onl(F.W.) 

C�tASSIS OPERATED 
SnURTIII-i SWITCn 

.J.---1--+++--t---::P"ii:EO nAIDLE 

rJii:REAT TEST JACK 

TEtiMIIIAL 

184A062 
Fig. 1 Internal Schematic of Type TR-1 Relay with 

1 ampere I. C.S. In Type FT 11 case. 

TEIIMIIAL 

IITEIIAL SCHEMATIC 

ICS 

@-----1 

ICS 

Gr--4��------� 

2.0 AMP 0.2 AMP 

REAl VIEW 

OP'EIATIIUI COIL 

836A799 
* Fig. 3 Internal Schematic of Type TR·1 Relay with .2·2 

ampere ICS in Semi·Fiush Molded Case 

I NST ALLATI ON 
The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt 

moisture, excessive vibration, and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

rear mounting stud or studs for projection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con-

2 

ttl I ICI ICI Its 
I 2 2 

183A356 
Fig. 2. Internal Schematic of Type TR-1 Relay with 

0.2/2.0 ampere I. C.S. In Type FT 11 case. 

ICS 

0----'f-! ---® 

OPERATING COIL 

TEIIMIUL 

837A026 
*Fig. 4 Internal Schematic of Type TR·1 Relay with 1 

ampere ICS in Projection Molded Case 

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may b'e easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 
41-076. 
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TYPE TR-1 RELAY--------------------------------------------------------���-L�-�4�1-�75�8�.1�6 

USING MID-TAP 100 OHM RESISTOR 
(FOR 0.2/2.0 AMP ICS UNIT) 

FOR 0.2 AMP ICS TAP 
= E = 125 = 1.11 AMPS 

If ill 

125 Y. d-e _____ � 

FOR 2.0 AMP ICS TAP 
= E = 125 = �.95 AMPS 

R" 25:3 

125 v. o-c 

USING 22 OHM RESISTOR 
(FOR 1.0 AMP ICS UNIT} 

= E = 125 = 5.63 AMPS 
T 22.2 

0.10 o.1o 

125 Y. d.c. 

184A994 
* F ig. 5 Typical Schematic Diagrams for Type TR-1 Relay 

A DJUSTMENTS AN D MAINTENANCE 

The proper adjustments to insure correct oper­

ation of this relay have been made at the factory and 

should not be distrubed after receipt by the customer. 

1. Acceptance Tests 

These tests are to be used for checking the 

prime characteristics to demonstrate that the relay 

received meets specifications and is in serviceable 

condition. 

Pass sufficient direct current through the res 
coils to operate the res unit. For the 1 ampere res 
unit the value should be between 1. 0 and 1. 2 amperes 

d.c. The current should not be greater than the par­

ticul ar res tap setting being used for the 0.2/ 2.0 

ampere res unit. 

2. Routine Maintenance 

The relays should be inspected periodically, at 

such time interval s as may be dictated by experience, 

to insure that the relays have retained their calibra­

tion and are in proper operating condition. 

All contacts should be cleaned periodical ly. A 

contact burnisher #l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

3. Calibration 

Pass sufficient d-e current through the trip cir­

cuit to close the contacts of the res. This value of 

current shoul d be not less than 1.0 ampere nor greater 

than 1. 2 amperes for the 1. 0 ampere res. The current 

should not be greater than the particular res tap 

setting being used for the 0. 2·2.0 ampere res. The 

operation indicator target should drop freely. 

The contact gap should be approximately 0.047" 

for the 0.2/2.0 ampere unit and 0.070" for the 1 .0 

ampere unit, between the bridging moving contact 
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TYPETR-lRELAY�-------------------------------------------------------

and the adjustable stationary contacts. The bridging 

moving contact should touch both stationary contacts 

simultaneously .  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, al ways give 

the complete nameplate data. 

4 

style number 1164 990 (22 ohms) 

style number 1955 870 (100 ohms) for 125 v d-e 
style number 1955 871 (200 ohms) for 250 v d-e 
r 
11 
4 

j_ '-r--=�=�--Tr�--�-----_-llff_J-' � 

' ' . . . ' 32 te� tl�� t�� ·= 

9 � (nom: l mtg centers) --

�------------IOi--------------� 
* Fig. 6 Outlines of External Resistors Used with Type 

TR-1 Relays 
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TYPE TR-1 RELAY -----------------------------------------------------------------------���-L�-j4�1�-7�58�-�1B 

f 
...., 
Cl) 
-c 
(..) 

TEIIMIIIAL AIIO 
NOUIITIIIG DETAILS 

.190-32 SCitEW 

SPACER OR 
SPACERS FOil 
111111 PAIIELS 

!i f6 Ill S<:ltEW 
( FO!t THICK 

PAIIEL USE _j 
;_ 18 STUD) 
16 

.190-32 scm 

3 "i DU.. I 0 MOLES 
Olt CUT OUT 

* Fig. 7 0 utline and D ·tt· PI " mg an for the Type TR-1 R I 
. 

e ay tn the Type FT 11 case. 

57-D-7900 
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TYPETR-1 RELAY ________ __________________________ ______________________ _ 

6 

------ 3_!_ ---i 
3 l. I . ·141_2.2:---j '7 � 8 ! 

��� 

+ I 
I 
I 
I 
I 
I 

� ---! 

TCP 
I 

· B PA.NEL-
PANEL 
OPENI�€. f-- I.L_j -----j 

, 2. -, a I : II , 
--r--1 

-: -fi 

r ��� 7 5� 5� 10 

r 

3� I z.ZS 
32 i3' 

32 
9 

3� 

II 5 lt---'A32. 3!?�---� 32. � Q.. lr SLOI'TEO A4$ SHCVVN. (oR�DIA.HOLE a �OLE!:>) 836A933 
* Fig. 8 Outline and Drilling Plan for the Type TR-1 in Semi-Flush Molded Case. 
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TYPETR-1 RELAY _____________________________________________________________ �I-�L -�4�1�-7�5 8�.1�8 

II 
16

DIA.(B HOLES) 

�----------�----------------,, 

I 
I 
I 

3l -......-.1•1 
FOR THIN PANELS 

USE SCREWS 

FOR �HICK PANELS 
USE STUDS 

.,....___________________________ e lL ____ __,-! 16 629A651 
* Fig. 9 Outline and Drilling Plan for the Type TR-1 in Pr ojection Molded Case 
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INSTALLATION 
Westinghouse I.L. 41-758.1C 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION: Before putting protective relays into ser­
vice, remove all blocking which may have been in­
serted for the purpose of securing the parts during 
shipment, make sure that all moving parts operate 
freely, inspect the contacts to see that they are 
clean and close properly, and operate the relay to 
check the settings and electrical connections. 

APPL ICATION 

The type TR-1 relay is an auxiliary relay ener­
gized by protective relays to trip two circuit breakers. 
Sufficient contacts are provided to seal in both trip 
circuits until the breaker auxiliary switches operate. 
Indication is provided by targets which drop whenever 
the switch units within the relay operate. 

CONSTRUCTION 

The type TR-1 relay consists of two direct cur­
rent, doubletrip indicating contactor switch units 
(ICS). The ICS is a small clapper type device. A mag­
netic armature, to which leafspring mounted contacts 
are attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary contacts, 
completing the trip circuit. Also during this operation 
two fingers on the armature deflect a spring located 
on the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the cover. 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus con­
trols the pickup value of the switch. 

O PERATION 

The coils of the ICS units are normally connect­
ed in series and energized through the trip contacts 
of the protective relays. The contacts of one unit 

SUPERSEDES I.L. 41-758.16 
*Denotes change from superseded issue. 

seal in the trip circuit and trip one breaker. The con­
tacts of the other switch are for tripping a second 
breaker. 

It is necessary to add resistance in the ICS unit 
coil circuit to limit current in these coils. Normally 
these coils are connected in series with an external 
resistance. (See Fig. 5). For the 1 ampere ICS unit 
relay 22 ohms are used for a 1 25 volt d-e trip circuit 
and 44 ohms for a 250 volt d-e trip circuit. These 
values of resistance are obtained by using one or two 
22 ohm resistors. For the 0. 2/2. 0 ampere ICS unit re-

*lay a 100 ohm mid-tap resistor is used for a 125 volt 
d-e trip circuit and a 200 ohm mid-tap resistor for a 
250 volt d-e trip circuit. With these resistance va­
lues, the relay operating time is approximately % 
cycle (60 cycle basis). 

CHARACTER! STICS 

The ICS will trip at a current value between 1.0 
and 1.2 amperes d. c. for the 1 ampere ICS unit. The 
current should not be greater than the particular ICS 
top setting being used for the 0. 2/2.0 ampere ICS unit. 
The operation indicator target should drop freely. The 
trip circuit should draw at least 2'12 times rated value 
in order to keep the time of operation of the switch to 
a minimum and provide positive operation. 

Trip Circuit Constants 

1 ampere rating: 0.1 ohms d.c. resistance 
0.2/2.0 ampere rating: 0.2 tap- 6.5 ohms 
2 2 tap -0.15 ohms 

Coil Ratings 

Tap Rating 

1 
0.2 
2.0 

Coil rating in amperes d.c. 
1 second continuous 

1 40 5 
1 1.5 0.4 
88.0 3.2 
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TYPETR-1 RELAY------------------------------------------------------------

l•OICATIIIII COMU.CTOR 
.)wtl rcn. � 1 .. nT( F.�.) 

Cr�o\:.SISVPERATE;) 
---.)n\JKTII\.,.SWITCn 

KEDnAIWI.E 

- Cui(R[� T TEST .lAC� 

184A062 
Pig. 1 Internal Schematic of Type TR- J Relay with 

1 ampere I.C.S. in Type FT 11 case. 

TERMINAL 

INTERNAL SCHEMATIC 

ICS 

@-------1 

ICS 

� r-��----� 

2. 0 AMP 0.2 AMP 

REAR VIEW 

OPEI.'.TII6 COIL 

836A799 
Pig. 3 Internal Schematic of Type TR-1 Relay with .2-2 

ampere ICS in Semi-Plush Molded Case 

INSTALLAT ION 

The relays should be mounted on switchbCJard 
panels or their equivalent in a location free from dirt 
moisture, excessive vibration, and heat. Mount the re­
lay vertically by means of the four mounting holes on 
the flange for semi-flush mounting or by means of the 
rear mounting stud or studs for projection mounting. 
Either a mounting stud or the mounting screws may be 
utilized for grounding the relay. The electrical con-

2 

IIDICATIIG --­
COitTACTOt SWI TCM 

LEFT {F.V,) 

INTERNAL SCHEMATIC 

ICS lC3 
2 2 

-- IIDICATOI 
COITACTOI !WI TCI 

II SifT (f.Y.) 

CUSS IS OPEIATED 
stiOITIII IWITQI 

lED MAIIDt.E 

- TEST SWITCit 

-CUIIID TEST .l&a 

183A356 
Fig. 2. Internal Schema tic of Type TR-1 Relay with 

0.2/2.0 ampere I.C.S. in Type FT 11 case. 

I �TERNAL SCHEMAT I C  

OPERH I NG COl L 

TERMINAL 

REAR YIEW 

837A026 
Fig. 4 Internal Schematic of Type TR-1 Relay with 1 

ampere ICS in Projection Molded Case 

nections may be made directly to the terminals by 
means of screws for steel panel mounting or to the 
termi.nal studs furnished with the relay for thick panel 
mounting. The terminal studs may be easily removed 
or inserted by locking two nuts on the stud and then 
turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 
41-076. 
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TYPETR-1 RELAY-------------------------------------------------���� I.L. 4l-758.1C 

USING MID-TAP 100 OHM RESISTOR 
(FOR 0.2/2.0 AMP ICS UNIT) 

FOR 0.2 AMP ICS TAP 

= E = 125 = 1.11 AMPS 
If ill 
s.sn 6.5n lOOn 

FOR 2.0 AMP ICS TAP 
= E = 125 = �.95 AMPS 

R" 25.··3 

125 v. d-e 

USING 22 OHM RESISTOR 
(FOR 1.0 AMP ICS UNIT) 

I = E = 125 = 5. 63 AMPS 
T 22.2 

o.tn o.1n 

125 V. d.c. 

184A994 
Fig. 5 Typical Schematic Diagrams far Type TR-1 Relay 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct oper­
ation of this relay have been made at the factory and 
should not be distrubed after receipt by the customer. 

1. Acceptance Tests 

These tests are to be used for checking the 
prime characteristics to demonstrate that the relay 
received meets specifications and is in serviceable 
condition. 

Pass sufficient direct current through the ICS 
coils to operate the ICS unit. For the 1 ampere ICS 
unit the value should be between 1.0 and 1.2 amperes 
d.c. The current should not be greater than the par­
ticular ICS tap setting being used for the 0.2/2.0 

ampere ICS unit. 

2. Routine Maintenance 

The relays should be inspected periodically, at 
such time intervals as may be dictated by experience, 

to insure that the relays have retained their calibra­
tion and are in proper operating condition. 

All contacts should be cleaned periodically. A 

contact burnisher #l82A836H01 is recommended for 
this purpose. The use of abrasive material for clean­
ing contacts is not recommended because of the 
danger of embedding small particles in the face of 
the soft silver and thus impairing the contact. 

3. Calibration 

Pass sufficient d-e current through the trip cir­
cuit to close the contacts of the ICS. This value of 
current should be not less than 1.0 ampere nor greater 
than 1. 2 amperes for the 1. 0 ampere ICS. The current 
should not be greater than the particular ICS tap 

setting being used for the 0. 2-2.0 ampere ICS. The 
operation indicator target should drop freely. 

The contact gap should be approximately 0.047" 

for the 0.2/2.0 ampere unit and 0.070" for the 1.0 

ampere unit, between the bridging moving contact 
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TYPETR-1 RELAY _________________________________________________ ________ _ 

and the adjustable stationary contacts. The bridging 
moving contact should touch both stationary contacts 
simultaneously. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 
the factory. However, interchangeable parts can be 
furnished to the customers who are equipped for 
doing repair work. When ordering parts, always give 
the complete nameplate data. 

4 

style number ll64 990 (22 ohms) 

1� 

7 

,
l
r 

2- - _-= :_---=-= ---=-:_-::_-} � �--_--=-=-� ��-:_2 
---+-------------�j���o� ---------- �· I 

I �-------�------- I � 
• ll4 • 11 

R 

style number 290B664G48 (40 ohms) for 48 v d-e 
style number 1955 870 (100 ohms) for 125 v d-e 
style number 1955 871 (200 ohms) for 250 v d-e 

* Fig. 6 Outlines of External Resistors Used with Type 
TR-1 Relays 
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TYPE TR-1 RELAY --------------------------------------------------------------��-�L�-�41�-�75�8�,l�C 

..... 

tl � .• f.- �L_C_ ,t 
I 

I 'I si-+1 \ I 

SEMH�H 14TG·-- ... \ I PAIIEL L ATI 011 
PROJECTIOM 14TG. ---- � 

TEitloiiMAL ... 1) 
MOUIITIIIG.DETAILS 

• 190-32 SCREW 

PAIIEL 

SPACER OR 
SPACERS FOil 111111 PAIIELS 

5 16'" II! SCREW 
( FOil THICK 

PAIIEL USE 

�18 STUD) 16 .190-32 SCREW 

9 
Ts 

j 

{ 
5 

� �r._ i DIA.II IIOLES FOR 

2 25 
16 • 190-32 MTQ. SCREWS 

3I f-� 

m.J�Jf�L�. � CUTOUT FO. 

( FROIIT VI EW) 

TDMIIIAL 
II UMBO 

57 - D- 7900 
Fig. 7 Outline and Drillin PI 9 an far the Type TR-1 R I 

. e ay In the Type FT 1 1  case. 
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TYPETR-1 RELAY ______________________________________________________ __ 

6 

·L_J_i. 
I 
I 
I 
I 
I 

I I 

n-r-+-H---t �
: 

z7 I 3�� 
8 

I 
I I 

r- 4 I 
---� 

t------3-1.-8 

7 

TOP 

' 19 
s� 
I 
i 

rr 
I I z.ZS 

3z. 1 32 

Fig. 8 Outline and Drilling Plan for the Type TR-1 in Semi-Flush Molded Case. 
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TYPETR-1 RELAY _____________________________________________________________ I_.L_ ._4_1_·7_ss_. __ lc 

II i6DIA.(8 HOLES) 

3�-� .. , 

I 
I 

�----+-------�� 

---- 1 
----l 

I I 
I--.�-: 
I 

- J 
1------ 3 Jt 2� 

FOR THIN PANELS 
U SE SCREWS 

I 
FOR THICK PANELS 

USE STUDS 

...._ ____________ 6 .!!..---------� 16 629A651 
Fig. 9 Outline and Drilling Plan for the Type TR-1 in Pr ojection Molded Case 
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INSTALL A Tl ON 
Westinghouse I.L . 41-758.1D 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION: Before putting protective relays into ser­

vice, remove all blocking which may have been In­

serted for the purpose of securing the parts during 

shipment, make sure that all moving parts operate 
freely, inspect the contacts to see that they are 

clean and close properly, and operate the relay to 
check the settings and electrical connections. 

APPL ICA TION 

The type TR-1 relay is an auxiliary relay ener­
gized by protective relays to trip two circuit breakers. 

Sufficient contacts are provided to seal in both trip 

circuits until the breaker auxiliary switches operate. 

Indication is provided by targets which drop whenever 

the switch units within the relay operate. 

CONSTRUCTION 

The type TR-1 relay consists of two direct cur­

rent, doubletrip indicating contactor switch units 

(ICS). The ICS is a small clapper type device. A mag­

netic armature, to which leafspring mounted contacts 

are attached, is attracted to the magnetic core upon 
energization of the switch. When the switch closes, 
the moving contacts bridge two stationary contacts, 
completing the trip circuit. Also during this operation 
two fingers on the armature deflect a spring located 
on the front of the switch, which allows the operation 
indicator target to drop. The target is reset from the 
outside of the case by a push rod located at the bot­
tom of the cover. 

The front spring, in addition to holding the tar­

get, provides restraint for the armature and thus con­

trols the pickup value of the switch. 

O PERATION 

The coils of the ICS units are normally connect­

ed in series and energized through the trip contacts 

of the protective relays. The contacts of one unit 

SUPERSEDES I.L . 41-758.1C 
*Denotes change from superseded issue. 

seal in the trip circuit and trip one breaker. The con­

tacts of the other switch are for tripping a second 

breaker. 

It is necessary to add resistance in the ICS unit 

coil circuit to limit current in these coils. Normally 
these coils are connected in series with an external 
resistance. (See Fig. 5). For the 1 ampere ICS unit 

relay 22 ohms are used for a 125 volt d-e trip circuit 

and 44 ohms for a 250 volt d-e trip circuit. These 
values of resistance are obtained by using one or two 

22 ohm resistors. For the 0. 2/2.0 ampere ICS unit re­

lay a 100 ohm mid-tap resistor is used for a 125 volt 

d-e trip circuit and a 200 ohm mid-tap resistor for a 
250 volt d-e trip circuit. With these resistance va­

lues, the relay operating time is approximately % 
cycle (60 cycle basis). 

CHARACTERISTICS 

The ICS will trip at a current value between 1.0 
and 1. 2 amperes d.c. for the 1 ampere ICS unit. The 
current should not be greater than the particular ICS 

top setting being used for the 0. 2/2.0 ampere ICS unit. 
The operation indicator target should drop freely. The 
trip circuit should draw at least 2Yz times rated value 

in order to keep the time of operation of the switch to 
a minimum and provide positive operation. 

Trip Circuit Constants 

1 ampere rating: 0.1 ohms d.c. resistance 
0.2/2.0 ampere rating: 0.2 tap-6.5 ohms 
2 2 tap -0.15 ohms 

Coil Ratings 

Tap Rating 

1 
0.2 

2.0 

Coil rating in amperes d.c. 
1 second 

1 40 

11.5 
88.0 

continuous 

5 
0. 4 
3.2 
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TYPETR-1 RELAY ______________________________________ __ __ ____ __ ________ __ 

I riJ I �.til II\> CJ" U.CTV.t 
�jjlfCn, L.tff(r.L) 

INTERNAL SCHEMATIC 

llliliCATIII .. COIITACTOII �\JII I TCn, �I "nT( F.�.) 

Cn,�S IS ()P[RA T£il 

���u�T Ill" S_, t TCn 
o<ED IIAI�OLE 

T£1i!'(IIIAL 

184A062 
Fig. 1 Internal Schematic o f  Type TR-1 Relay with 

1 ampere I. C. S. in Type FT 11 case. 

TERMINAL 

INTERNAL SCHEMATIC 

ICS 

0-----1 

ICS 

G)---------1 1-------+----{ 

2. 0 AMP 0.2 AMP 

REAR VIEW 

OPERATIIG COIL 

836A799 
Fig. 3 Internal Schematic of Type TR-1 Relay with .2-2 

ampere ICS in Semi-Flush Molded Case 

INSTALLATION 

The relays should be mounted on switchbbard 

panels or their equivalent in a location free from dirt 
moisture, excessive vibration, and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

rear mounting stud or studs for projection mounting. 
Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con-

2 

1101Clfll6 -----t--·-1----" 
COIITACTOI SWI Tctl 

LEFT (F.V.) 

INTERNAL SCHEMATIC 

- IIDICATOI 
COITACTOI SWITCI 

RIIIIT (F.Y.) 

DfASSIS OPEIAT£1 

SHOITUII SWITCI 

lED IIAJIDlE 

Tt:ST IWITat 

CUIIEfT TI:ST .acl 

T£111t111l 

183A356 
Fig. 2. Internal Schematic o f  Type TR-1 Relay with 

0.2/2.0 ampere I.C.S. in Type FT 11 case. 

I MTERNAL SCHEMATIC 

ICS 

0---� '----G) 

OPERATING COIL 

TERMINAL-

REAR tl EW 

837A026 
Fig. 4 Internal Schematic of Type TR-1 Relay with 1 

ampere ICS in Proiection Molded Case 

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed F T  case information refer to I.L. 
41-076. 
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TYPE TR-1 RELAY ______________________________________________________ �I
.�
L�.

4�12-
7�58� .

1�D 

USING MID-TAP 100 OHM RESISTOR 
(FOR 0.2/2.0 AMP ICS UNIT) 

FOR 0.2 AMP ICS TAP FOR 2.0 AMP ICS TAP 

= E = 125 = 1.11 AMPS = E = 125 = �.95 AMPS 
"R ill R -2il:3 
6. sn 1 oon 

125 V. d-e 

USING 22 OHM RESISTOR 
(FOR 1.0 AMP ICS UNIT) 

= E = 125 = 5.63 AMPS 
T 22.2 

o.to o.to 

125 V. d.c. 

184A994 
Fig. 5 Typical Schematic Diagrams for Type TR-1 Relay 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct oper­

ation of this relay have been made at the factory and 

should not be distrubed after receipt by the customer. 

1. Acceptance Tests 

These tests are to be used for checking the 

prime characteristics to demonstrate that the relay 
received meets specifications and is in serviceable 

condition. 

Pass sufficient direct current through the ICS 
coils to operate the ICS unit. For the 1 ampere ICS 
unit the value should be between 1. 0 and 1. 2 amperes 

d.c. The current should not be greater than the par­

ticular ICS tap setting being used for the 0.2/2.0 

ampere ICS unit. 

2. Routine Maintenance 

The relays should be inspected periodically, at 

such time intervals as may be dictated by experience, 

to insure that the relays have retained their calibra­

tion and are in proper operating condition. 

All contacts should be cleaned periodically. A 

contact burnisher #l82A836H01 is recommended for 

this purpose. The use of abrasive material for clean­
ing contacts is not recommended because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

3. Calibration 

Pass sufficient d-e current through the trip cir­

cuit to close the contacts of the ICS. This value of 

current should be not less than 1.0 ampere nor greater 

than 1. 2 amperes for the 1. 0 ampere ICS. The current 

should not be greater than the particular ICS tap 

setting being used for the 0. 2-2.0 ampere ICS. The 

operation indicator target should drop freely. 

The contact gap should be approximately 0.047" 

for the 0. 2/2.0 ampere unit and 0.070" for the 1.0 

ampere unit, between the bridging moving contact 
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TYPETR-1 RELAY __________________________________________________________ _ 

and the adjustable stationary contacts. The bridging 

moving contact should touch both stationary contacts 

simultaneously. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

the complete nameplate data. 

INTERNAL SCHEMATIC 

ICS G)f------111-1 ----(3) 

2.0 AMP 0.2 AMP 

lEAR YIEW 

836A926 
* Fig. 6 Internal Schematic of Type TR-1 Relay with . 2-2. 

ampere ICS in Semi-flush Case 

4 

style number 1164 990 (22 ohms) 

1� 7 ,lr 2- - _· �:..-:::-::: ·_--=-=. --� � =-=-----=-=-� ���-'-2 
--"f -------------�j���� ---------- �-I 

I �-------�-------· I � 
• 114 • tl R 

style number 290B664G48 (40 ohms) for 48 v d-e 
style number 1955 870 (100 ohms) for 125 v d-e 
style number 1955 871 (200 ohms) for 250 v d-e 

r-�·r--------·rr---------;-� 
tl I i i i i i i 4 ' . • . . ' 9 j_ l-------·1 f-------·1 32 

�;� �-�i �.��i (�.. ,�.. ..� l --·=- -- s!t Mm:., m'" """"' I I 
- - -- --------- loi -- -- ----� 

* Fig. 7 Outlines of External Resistors Used with Type 
TR-1 Relays 
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TYPE TR-1 RELAY __________________________________________________________ 
I._L_.4_1_-7_ss_. __ lo 

TEI!M IIIAL AIID 
NOUMTIMG.DETAILS 

I - { 5 ���r_ -- DIA.Il IIOLES FOil 

"" "_ I 
. 190-32 MTa. scam 

2 -- f--32 � 

t --:r 

PAIIEL CUTOUT & DIIILL IIG 
Fat SEMI-FlUSH MTQ. 

PILOT PLA.TE S�AP} 
ON R.ELA.Y (TAB WH�N USED 
TO REA.R.) 

�--_..::.,..,..--_________ 5 � ---�-
8 

�-__.. ______ 2 !! 
�-'------ ���-----�&� 

PANEL DttLLIIIt Ott CUTOUT FOR 
P"o.JECTIOII MT8· 

(F�T VIEW) 

TDMIIAl 
MUNI£1 

57-D-7900 
* Fig. 8 Outline and Drilling Plan for the Type TR-1 Relay in the Type FT 11 case. 
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TYPETR-1 RELAY----------------------------�---------------------------

6 

\OP 

PANEL 
OPEt-.li�G 

L_ L,l ) ' : I 19 
7 

3 
2a 1 1 I zs 3 �� I 3z. I 2. 32 

I 
1-- _!__ I 

4 J ___ , 

1-4------3-1-8 

* Fig. 9 Outline and Drilling Plan for the Type TR-1 in Semi-Flush Molded Case. 
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TYPETR-1 RELAY ________________________________________________________ ___ 
I

._L ._4
_1 -_7_

ss
_.

l
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o
_ 

II 16DIA.(8 HOLES) 

-.----r-----+--lt--+='�=+==t==-----r- � -I• 
r<"l ..,. 

�------ 46� ----� 
3 t -----l•j 

FOR THIN PANELS 
USE SCREWS 

I 
FOR THICK PANELS 

USE STUDS 

1--------------- 6 J..L ----------1 16 629A651 
* Fig. 10 Outline and Drilling Plan for the Type TR-1 in Pr ojection Molded Case 
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Westinghouse I.L. 41-758.1E 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION 
Before putting protective relays into service, remove all 

blocking which may have been inserted for the purpose of 

securing the parts during shipment, make sure that all moving 

parts operate freely, inspect the contacts to see that they are 

clean and close properly, and operate the relay to check the 

settings and electrical connections. 

APPLICATION 

The type TR-1 relay is an auxiliary relay energized by 

protective relays to trip two circuit breakers. Sufficient con­

tacts are provided to seal in both trip circuits until the breaker 

auxiliary switches operate. Indication is provided by targets 

which drop whenever the switch units  within the relay 

operate. 

CON STRU CTION 

0 The type TR-1 consists of one or  two direct current, 

doublctrip indicating contactor switch units  (ICS). The ICS is 

a small clapper type device. A magnetic armature, to which 

leafspring mounted contacts are attached, is attracted to the 

magnetic core upon energization of the switch. When the 

switch closes, the moving contacts bridge two stationary con­

tacts, completing the trip circuit. Also during this operation 

two fingers on the armature deflect a spring located on the 

front of the switch, which allows the operation indicator 

target to drop. The target is reset from the outside of the case 

0 by a push rod located at the bottom of the case cover. 

The front spring, in addition to holding the target, 

provides restraint for the armature and thus controls the 

pickup value of the switch. 

OPERATION 

The coils of the ICS units are normally connected in series 

and energized through the trip contacts of the protective 

relays. The contacts of one unit seal in the trip circuit and trip 

one breaker. The contacts of the other switch are for tripping 

a second breaker. 

It is necessary to add resistance in the ICS unit coil circuit 

to limit current in these coils. Normally these coils are con-

0 nected in series with an external resistance. (See Fig. 5). For 

the I ampere ICS unit relay 22 ohms are used for a 1 25 volt 

de trip circuit and 44 ohms for a 250 volt de trip circuit (Fig. 

Sc). These values of resistance are obtained by using one or 

two 22 ohm resistors. For the 0 .2/2.0 ampere ICS unit relay 
0 set on 0.2 tap (Fig. Sa) a 1 00 ohm mid-tap resistor is used for 

a 1 25 volt de trip circuit and a 200 ohm mid-tap resistor for a 

0 250 volt de trip circuit. For 2 ampere setting a 25 ohm resistor 

(I 00 ohm mid-tap) is used for a 1 25 volt de trip circuit (Fig. 

5b). With these resistance values, the relay operating time is 

approximately % cycle (60 hertz basis). 

CHARACTERISTI C S  

The ICS will trip a t  a current value between 1 .0 and 1 .2 

amperes de for the I ampere ICS unit .  The current should not 

be greater than the particular ICS top setting being used for 

the 0.2/2.0 ampere ICS unit. The operation indicator target 

should drop freely. The trip circuit should draw at least 2112 

times rated value in order to keep the time of operation of the 

switch to a minimum and provide positive operation. 

TRIP CIRCUIT CONSTANTS 
I ampere rating: 0. 1 ohms de resistance 

0.2/2.0 am pere rating: 0.2 tap - 6.5 ohms 

2 

COIL RATINGS 
Tap Rating 

I 

0 .2 

2.0 

2 tap - 0. 1 5  ohms 

Coil rating in amperes de 
I second continuous 

1 40 

1 1 .5 

88.0 

5 

0.4 

3.2 

SUPERSEDES I.L. 41-758.10, dated June 1969 
oDenotes change from superseded Issue. EFFECTIVE JULY 1976 www . 
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TYPETR-1 RELAY------------------------------------------------------------

1 �J I..:A T lllu CJt!TAC T ..>� 
.)Wif(,n, Ltff(t.l.)-

INTERNAL SCHEMATIC 

,--r: w:--1 
JCS ICS I C� I CS 

· -

l _ l r T. I 
.:.1 jt!·� 

' 

' 

I I/ \._�/ I I -
�- �- - -9-- Jr �--+-_ 'v -' � h� �� �lt�-8 0 0 ' " 

FRONT VIEW 

i!IOICATIIHoCOIIh.CTOII 
�.:.WI h .. n. �I"" T( �=" �.) 

�nA.::.S 
I
S VPEI\A TtJ .)n<Jil Till� SWI TCn pll(l}nAIIOLE 

TEST SWihl'l 

C�t!Rtll T ItS T .JAC� 

H_i\MIIIAL 

184A062 
Fig. 1. Internal Schematic of Type TR-1 Relay with two 

1 ampere ICS units in Type FT 11 case. 

TERMINAL 

I MTERNAL SCHEMATIC 

I CS 

@------1 

I CS 

� ���----� 

2. 0 AMP 0.2 AMP 

REAR VIEW 

OPERATIR& COIL 

836A799 
Fig. 3. Internal Schematic of Type TR-1 Relay with one 

0.2-2.0 ampere ICS double contacts unit in molded 

base, glass window cover, case. 

I N STALLATION 

The relays should be mounted on switchboard panels or 

their equivalent in a location free from dirt moisture, ex­

cessive vib ration, and heat. Mount the relay vertically by 

0 means of the four (or two) mounting holes on the flange for 

semi-flush mounting or by means of the rear mounting stud 

or studs for projection mounting. Either a mounting stud or 

the mounting screws may be uti lized for grounding the relay. 

2 

IIOICITIIIG --- -
COIITACTOR SWITCM 

lffT (F.Y.) 

�� l ICS ItS 2 2 

IIIDICATOR 
COUICTOR !WITCII 

RIGIIT(F.Y.) 

18 3A356 
Fig. 2. Internal Schematic of Type TR-1 Relay with two 

0.2!2.0 ampere ICS units in Type FT11 case. 

I �TERNAL SCHEMAT I C  

I CS 

Q)>--�- -· --� 

OPERHING CO I L  

TERMINAL 

REAR Yl EW 

837A026 
Fig. 4. Internal Schematic of Type TR-1 Relay with one 1 

ampere ICS unit in molded base, glass window 

cover, case. 

The electrical connections may be made directly to the ter­

minals by means of screws for steel panel mounting or to the 

terminal studs furnished with the relay for thick panel moun­

ting. The terminal studs may be easily removed or inserted by 

locking two nuts on the stud and then turning the proper nut 

with a wrench. 

For detailed FT case information refer to I.L. 4 1 -076. 
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TYPETR-1 RELAY------------------------------------------------------------�I.L�·�4�1-�7�58�.1�E 

FOR 0.2  AMP ICS  TAP 
I = !... = 125 = 1 . 1 1  AMPS 

R 1 13  

( a. )  

___\liiNG M I D-TAP 100 OHM RES I STOR 
( FOR 0 . 2/ 2 . 0  AMP I CS UN I T )  

FOR 2 . 0  AMP ICS  TAP 
I = E = 125 = �. 95 AMPS 

II 25.3 

US I MG 22 OHM RES ISTOR 
(FOR 1 . 0  AMP I CS  UNITJ 

I = E = 125 = 5. 63 AMPS 
R 22.2 16-----='--"---- IZSVDC. - -

0. 1 0  o . 1 o  p� Ac;\_ 220 52a1 
I �S _ w

_

ICj -� 
I C S  I C S  52a 1 11- ·---+ TO flK� "' I  2 

TRIP CKT. 
I C S  

t-----1� \0 BKR "' c  
T1< 1 P  c.o:.T. 

( c )  

( b)  

184A994 
0 Fig. 5. Typical Schematic Diagrams for Type TR-1 Relay. 

ADJ USTMENTS AND MAI NTENANCE 

The proper adjustments to insure correct operation of this 

relay have been made at the factory and should not be dis­

turbed after receipt by the customer. 

1 .  ACCEPTANCETESTS 
These tests are to be used for checking the prime 

charactertistics to demonstrate that the relay received meets 

specifications and is in serviceable condition. 

Pass sufficient direct current through the ICS coils to 

operate the JCS unit. For the I ampere ICS unit the value 

should be between 1 .0 and 1 .2 amperes de. For the 0 .2/2 .0 
0 ampere JCS unit, the current should not be greater than the 

setting being used. 

2. ROUTINE MAINTENANCE 
The relays should be inspected periodically, at such time 

intervals as may be dictated by experience, to insure that the 

relays have retained their calibration and are in proper 

operating condition . 

All  contacts should be cleaned periodically . A contact 

burnisher # 1 8 2A836HOI is recommended for this purpose. 

The use of abrasive material for cleaning contacts is not 

recommended because of the danger of embedding small par­

ticles in the face of the soft silver and thus impairing the con­

tact. 

3. CALIBRATION 
Pass sufficient de current through the trip circuit to close 

the contacts of the ICS. This value of current should be not 

less than 1 .0 ampere nor greater than 1 .2 amperes for the 1 .0 

ampere JCS. The current should not be greater than the par­

ticular ICS tap setting being used for the 0.2-2.0 ampere ICS. 

The operation indicator target should drop freely .  

The contact gap should be approximately 0.047" for the 

0 .2/2 .0 ampere unit and 0.070" for the 1 .0 ampere unit, 

between the briding moving contact and the adjustable 

stationary contacts. The bridging moving contact should 

touch both stationary contacts simultaneously. 
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TYPETR-1 RELAY
---------------------------------------------------------------

RENEWAL PARTS 

Repair work can be done most satisfactorily at the 

factory. However, interchangeable parts can be furnished to 

the customers who are equipped for doing repair work . When 

ordering parts, always give the complete nameplate data. 

INTERNAL SCHEMATIC 
.--------------------, 

ICS @r-----�1�1 ------� 

TEIIIINAL-

, - - - - - - -
1 

or-----' 
2 .0 AMP 0. 2 AMP 

IW YIEW 

836A926 
Fig. 6. Internal Schematic of Type TR-1 Relay with one 

0.2-2.0 ampere ICS unit in molded base, glass 

window cover, case. 

4 

style number 1 1 64 990 (22 ohms) 

0 style number 35 1 0A05 H O I  Mtg. B racket, if used. 
(2 Brackets are required for style number 1 1 64990 Resistor.) 

± .062 -- - ------ 12 750 ----------1 
style number 290B664G48 (40 ohms) for 48 v de  
style number 1 955 870 ( 1 00 ohms) for 1 25 v de  
(1 u ·�-!..22�1l.!JlQQfo��)__!2� 25Q �d_

c
_,

_ 

I� 1 i i i i  =��,i 
j_ � - - - - --· i  �-- ----·i  . 2. . . . . . • 32 t0! �1 t��1 
l =- _ �9� ( oom;�'t"'"""' - --� 

0 Fig. 7. Outlines of External Resistors Used with Type TR-1 

Relays. 

I NTERNAL SCHEMATIC 

�']__� 
�cs 

4 

TERMINAL_ I® OPERATING CO IL  
ICS 6 

REAR VIEW 

3502A4 1 
0 Fig. B. Internal Schematic of Type TR-1 Relay with one 1 

ampere ICS double contacts unit in molded base, 

glass window cover, case. 
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TYPE TR-1 RELAy ----------------------------------------------------------��-�L�4�1�-7�5!8.�1E 

'O P A Ct::� OIC 
SPACERS FOR 
TH i ll  PANELS 

TERM I UL· AIID 
MCIUUIJG DETA I LS  

� -l a SCRE-,· ID FOR TH I CK 
PANEL  USE 5 18" IS STUD) 

. 1 9o-32 SCREW 
FOR TH I CK PAII E L  
USE • 1 90-32 STUD 

f 

�� DRI LL I II G  OR CUTOUT FOR 
•""""'CTI OII MTG. 

( FROIIT VIEW) 

t i A. � HOLE� FOR 
• 1 90-32 �IT:;� SCREW� 

TERNI IIAL 
II UMBER 

57- D - 7900 
Fig. 9. Outline and Drilling PI f an or the Type TR-1 Relay in th T e ype FT 11 case. 
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TYPETR-1 RELAY--------------------------------------------------------� 

6 

I 
I 
I 
I 
I 

I I 
r I . r----+-H---t �: 
' � I 27 I 

3�10 e I 
I 
I 

J__L������==-�-� 

..,__ ___ ?J-8 

7 

\CP 

r-1 
2.25 

32 

- ! 
5 15 

IG 

z3' 
32 
I 
! 

Fig. 1 o. Outline and Drilling Plan tor the Type TR-1 in molded base, glass vvin dow cover, Semi-Flush Case. 
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TYPE TR-1 RE LAY -----------------------------_:..:_I .L::.:·...:4:...:1....:- 7-=5.=.:8 .:..:=1 E  

I I  i6DIA.(8 HOLES) 

-..----.----+--ft-��+==t=--.- � - /v 
r<'l v 

--- 46� --� 
� 3 �  •I 

- - - - i 

- - - --J 
I I 

_l-.�-: I ... J 
t----- 3 � 2-;_ 16  4 

FOR THIN PANELS 
U SE SCREWS 

I 
FOR THICK PANELS USE STUDS 

._, _______ , _!!_ _____ --! 1 6  
629A65 1 

Fig. 1 1 . Outline and Drilling Plan for the Type TR- 1  in molded base, glass window cover, Projection Case. 
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Westinghouse I . L. 4 1-758. 1A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE TR-1 AUXILIARY TRIPPING 

AND 
INDICATING RELAY 

CAUTION: Before putting protective relays into ser­

vice, remove all blocking which m ay  have been in­

serted for the purpose of securing the p arts during 

shipment, make sure that all moving parts operate 

fYJeely, inspect the contacts to see that they are 

cl ean and close properly,  and operate the rel ay to 

check the settings and el ectrical connections. 

A P P L I C A T I O N  

The type TR- 1 relay is an auxiliary relay ener­

gized by protective relays to trip two circuit breakers. 

Sufficient contacts are provided to seal in both trip 

circuits until the breaker auxiliary switches operate. 

Indication is provided by targets which drop whenever 

the switch units within the relay operate. 

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

The type TR- 1 relay consists of two direct cur­

rent , doubletrip indicating contactor switch units 

(ICS). The ICS is a small clapper type device. A mag­

netic armature , to which leafspring mounted contacts 

are attached, is attracted to the magnetic core upon 

energization of the switch. When the switch closes, 

the moving contacts bridge two stationary contacts , 

completing the trip circuit. Also during this operation 

two fingers on the armature deflect a spring located 

on the front of the switch, which allows the operation 

indicator target to drop. The target is reset from the 

outside of the case by a push rod located at the bot­

tom of the cover. 

The front spring, in addition to holding the tar­

get, provides restraint for the armature and thus con­

trols the pickup value of the switch. 

O P E R A T I O N  

The coils of the ICS units are normally connect­

ed in series and energized through the trip contacts 

of the protective relays. The contacts of one unit 

Supersedes I . L. 4 1 -758. 1 

Complete Revision 

seal in the trip circuit and trip one breaker. The con­

tacts of the other switch are for tripping a second 

breaker. 

It is necessary to add resistance in the ICS unit 

coil circuit to limit current in these coils. Normally 

these coils are connected in series with an external 

resistance. (See Fig. 3) . For the 1 ampere ICS unit 

relay 22 ohms are used for a 125 volt d-e trip circuit 

and 44 ohms for a 250 volt d-e trip circuit. These 

values of resistance are obtained by using one or two 

22 ohm resistors. For the 0 .  2/2.0 ampere ICS unit re­

lay a 100 ohm mid-tap resistor is used for 0- 125 volt 

d-e trip circuit and a 200 ohm mid-tap resistor for a 
250 volt d-e trip circuit. With these resistance va­

lues, the relay operating time is approximately * 

cycle (60 cycle basis). 

C H A R A C T E R I S T I C S  

Th e  ICS will trip at a current value between 1 .0 

and 1 .2 amperes d.c.  for the 1 ampere ICS unit. The 

current should not be greater than the particular ICS 

top setting being used for the 0 .  2/2.0 ampere ICS unit. 

The operation indicator target should drop freely. The 

trip circuit should draw at least 2Yz times rated value 

in order to keep the time of operation of the switch to 

a minimum and provide positive operation. 

Trip Circuit Constants 

1 ampere rating: 0 . 1 ohms d .c. resistance 

0. 2/2.0 ampere rating: 0 . 2  tap - 6.5 ohms 

2 2 tap - 0. 15 ohms 

Coil Ratings 

Tap Rating 

1 

0. 2 

2.0 

Coil rating in amperes d.c.  

1 second continuous 

140 5 

1 1. 5  

88.0 

0 . 4  

3. 2 

EFFECTIVE OCTOBER 1 960
< 

\' 
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TYPE TR-1 RELAY--------------------------�---

� ICS 
1 

INTERNAL SCHEMATIC 

ICS ICS ICS 
1 l i 

. _L-4----f-H----r%" 

IIIOICATl•hi COIIU.CTOR 
S'IITCri . R I ..OnT( F . W . )  

CIIASSIS OPERATED 
SnVRTIIul SW I TCn 

iiED IIA,.DLE 

CliiiREII T TEST JACK 

TUh41hAL 

184A062 
Fig. 1 Internal Schematic of Type TR-1 Relay with 

1 ampere I. C.S. in T ype FT 11 case. 

INSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt 

moisture, excessive vibration, and heat. Mount the re­

lay vertically by means of the four mounting holes on 

the flange for semi-flush mounting or by means of the 

rear mounting stud or studs for projection mounting. 

Either a mounting stud or the mounting screws may be 

utilized for grounding the relay. The electrical con­

nections may be made directly to the terminals by 

means of screws for steel panel mounting or to the 

terminal studs furnished with the relay for thick panel 

mounting. The terminal studs may be easily removed 

or inserted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed FT case information refer to I.L. 

41-076 . 

A DJUSTMENTS AN D MAINTENANCE 

The proper adjustments to insure correct oper­

ation of this relay have been made at the factory and 

should not be distrubed after receipt by the customer. 

1 .  Acceptance Tests 

These tests are to be used for checking the 

prime characteristics to demonstrate that the relay 

�� I 

INTERNAL SCHEMATIC 

ItS ICS ItS 
I 2 2 

lltlCITOI COUACTOI SWITCI 
Rlllll (F.Y.) 

Fig. 2. Internal Schematic of Type TR-1 Relay with 

0 . 2/2.0 ampere I. C. S. in Type FT 11 case. 

received meets specifications and is in serviceable 

condition. 

Pass sufficient direct current through the I CS 

coils to operate the I CS unit. For the 1 ampere I CS 

unit the value should be between 1.0 and 1. 2 amperes 

d.c.  The current should not be greater than the par­

ticular ICS tap setting being used for the 0. 2/ 2.0 

ampere I CS unit. 

2. Routine Ma intenance 

The relays should be inspected periodically, at 

such time intervals as may be dictated by experience, 

to insure that the relays have retained their calibra­

tion and are in proper operating condition. 

All contacts should be cleaned periodically. A 

contact burnisher 1t1 P.2A836HO 1 is recommended for 

this purpose. The use of abrasive material for clean­

ing contacts is not recommended because of the 

danger of embedding small particles in the face of 

the soft silver and thus impairing the contact. 

3. Calibration 

Pass sufficient d-e current through the trip cir­

cuit to close the contacts of the I CS .  This value of 

current should be not less than 1 .0 ampere nor greater 

than 1. 2 amperes for the 1.0 ampere I CS .  The current 

should not be greater than the particular I CS tap 
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TYPETR-1 RELAY ______________________________________________________ �I.�L.�4�1 -�7�58�. 1�A 

US I NG M I D-TAP 100 OHM RES I STOR ( FOR 0.2/2.0 AMP I CS UN IT )  
FOR 0.2 AMP I CS TAP 

= E = 125 = 1 .11 AMPS 
If ill 

6. 5n toon 

FOR 2.0 AMP I CS TAP 
I = E = 125 = �.95 AMPS 

R" 25. 3 

125 v. d-e 

US ING 22 OHM RES I STOR ( FOR t . o  AMP ICS UN IT) 

= E = 125 = 5. 63 AMPS 
T 22.2 

o. to  o . to  

125 v .  d.c. 

l84A994 
F ig. 3. Typical Schematic D iagrams for Type TR- 1 Relay 

style number ll64 990 (22 ohms) 

>I �  I. :I �- j-r I "  - - - -- - - - ---.: - -- - - ��� , 2 1  
- - - - - - - - - - - - - - - - - - - - - - - - -T- - -

�- - - - - - - ' -' ""'"' _ _ _ _ _ _ _ _ _ _  0 ,  -r:--- --- --- -"----- ------- I : ;"" 

-- � 1 i - - --�- - --� :_ 1 1  ' 8 

style number 1955 870 (100 ohms) for 125 v d-e 
style number 1955 871 (200 ohms) for 250 v d-e 
t�-r-- -------f-r-- --------;-� 
I� 1 

I 
i i i i i i 

j_ ' f-- - - - - -- ·1 1-- - - - -- ----l  2. ' . ' . ' . 32 �� tl�� t(�� l
l 

= -- -9\ , oom��"' <O"""' � 

Fig. 4. O utlines of External Resistors used with Type 

TR-1 Relays 

setting being used for the 0 . 2-2.0 ampere res. The 

operation indicator target should drop freely. 

The contact gap should be approximately 0.047" 

for the 0. 2/2. 0 ampere unit and 0. 070" for the 1 .0 

at:lpere unit, between the bridging moving contact 

and the adjustable stationary contacts. The bridging 

moving contact should touch both stationary contacts 

simultaneously .  

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

the complete nameplate data. 
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TYPETR-1 RELAY ___________________________________________________________ __ 

.190-3Z. '=:;I::.R'E.W 

41 
� �41:>1A . 

TERMI��L �ND 
M O U NT I NG- DE.TA.IL'S 

9 
16 

PANEL C.UTOUT t DRILUMG 
F"OI'il SEMI-FLU�I-l MIG • 

57-D-7900 
Fig. 5. O utline and Drill ing Plan for the Type TR-1 Relay in the Type FT 11 case 
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