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INSTALLATION 
Westinghouse I.L. 41-759.28 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE ARS RELAY 

CAUTION: Before putting protection 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 p arts operate 

freely and can close p roperly. Operate the relay to 
check the settings and electrical connections.  

A RS A P P L I C A T I O N  

The ARS relay is a high speed auxiliary that has a 20 volt 

low energy level input and a multiple contact output. It 

may be used as a tripping auxiliary for relays such as the 

SP and SDG-1 or as an oscillograph interface. 

The driving device must be capable of providing an 

input to the ARS of 6 mil liamperes at a level o f  

1 5  to 2 0  volts. 

C O NST R U C T I O N  & O P E R A T I O N  

The type ARS relay is composed of 1 o r  2 A R  units 

with series resistor s ,  a printed circuit module, and 
indicating contactor s witches (ICS) when require d ,  

mounted i n  a FT- 1 1  o r  F'T-22 case, depending upon 
style. 

AR Unit 

The relay consists of four stationary contact screws ,  

four leaf spring moving contacts ,  a moving armature 

and card assembly, which operates the moving con­
tacts ; a U shaped laminated core, a coi l ,  a frame, 

a molded insulation b l ock and a series resistor .  

The armature and card as sembly s lip o ver a hinge 

pin which is inserted in the lamination s .  The moving 

and stationary contacts are mounted on the mo lded 
ins ulation b lock . The molded b l ock and coil and 

lamination assembly are mounted to the frame. All  

contacts are fine silver. 

When the coil and resi stor are energized, the arma­

ture is attracted to the laminations .  The card moves 

with the armature thereby operating the moving 

contacts.  The tension of the moving contacts is the 
resetting force. 

High speed operation is o btained by the low inertia 

of the moving parts, a sensitive electromagnet, and 

the proper L/R ratio of the operating circuit. 

P rinted Circuit Modul e 

The printed circuit module contains the proper 

number of transistors , protective zener diodes , 
capacitors , resisto r s ,  and diodes for the buffered 

amplifier circuitry controlling each AR unit. With 
the rated supply voltage to the relay , the p roper 

signal v oltage applied to an input terminal will  
cause the related AR unit to pick up. The AR unit 
will  then energize the ICS ( if used ) ,  which will  seal 

around the AR unit contacts.  

The removal of the input voltage will  cause the A R  

unit t o  drop out. 

I ndica ting Contactor Switch Unit ( I CS) 

The de indicating contactor switch is a small clapper type 

device. A magnetic armature, to which leaf-spring 

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 opera­

tion indicator to drop. 

The front spring, in addition to hol ding the target, 

provides restraint for the armature and thus controls 
the pickup value of the s witch. 

C H A R A C T E R  IS T I CS 

0 All ARS relays are capable of being energized con­

tinuou�ly. The energy requirements are listed in Table I. 

SUPERSEDES I.L. 41-759.2A, dated February 1973 
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TYPEARSRELAY ______________________________________________________________________ ___ 

AR Unit 

All AR units are capable of being energized con­

tinuously. All high speed relays will pick up at 80% 

of rated voltage or less; and drop out at 10% of 

rated voltage or higher. 

Typical operating times and effective contact 

bounce are outlined in the tables II and IV. 

Each relay contact is rated 3 amps continuous and 

30 amps long enough to trip a breaker. 

I ndicating Contactor Switch ( I CS) 

The AR contacts will safely close 30 amperes at 

250 volts de and the seal-in contacts of the indicat­

ing contactor switch will safely carry this current 

long enough to trip a circuit breaker. 

The indicating contactor switch has two taps that 

provide a pickup setting of 0.2 or 2 amperes. To 

change taps requires connecting the lead located 

in front of the tap block to the desired setting by 

means of a screw connection. 

I CS Circuit Constants 

0.2 ampere tap- 6.5 ohms de resistance 

2.0 ampere tap- 0.15 ohms de resistance 

ARS O perate and Reset Time 

The operate and reset times for the ARS relay are 

shown in Tables II and III. The ARS operating time 
is the combined time of the circuit delay time (Table 

III) plus the AR unit time (Table II) according to 

the particular contact arrangement used. 

S E T TINGS 

I n dicating Contactor Switch ( I CS) 

The only setting required on the res unit is the 

selection of the 0.2 or 2.0 ampere tap setting. This 

is made by connecting the lead located in front of 

the tap block to the desired setting by means of 

the connecting screw. 

I NST A L L ATIO N  

The relays should be mounted on switchboard 

panels or their equivalent in a location free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay 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 pro-

2 

jection mounting. Either a mounting stud or the 

mounting screws may be utilized for grounding the 

relay. The electrical connections 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 in­

serted by locking two nuts on the stud and then 

turning the proper nut with a wrench. 

For detailed information on the FT-11 or FT-22 

case, refer to I.L. 41-076. 

O T ABL E I 

I NP U T  ENERGY R EQUI R EM ENTS 

PER INPUT 
INPUT 

MAXIMUM 
INPUT VOLTAGE 

INPUT CURRENT 
(de Volts) RANGE 

REQUIREMENT 
(de volts) 

20 15 to 20 6 milliamperes 

DRAIN PER AR UNIT 
de volts Non-Operate Operate 

4� 0 �3 milliamperes 

125 0 210 milliamperes 

TABL E II 

AR UNI T  OP ERATE AND R ES E T  T IM E S  

Rated Operate Time Reset Time 

Operating (Milliseconds) (Milliseconds) 

Energy NO Contact NC Contact NC Contact 

(WATTS) Closes Opens Closes 

10 2.0 1.5 4.0 

T AB L E  Ill 

MAXI MUM CI RCUI T DELAY TI M E  

DE LAY 

INPUT VOLTAGE TIME IN 
(de Volts) APPLIED MICROSECONDS 

20 15 volts 90 
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TYPE ARS RELAY ----------------------------------I ._L_.4_1_-_75_9_ .2_B_ 

T ABL E I V  

AR UNI T CONTACT BOUNCE 

Effective Bounce Time 
CONTACT In Milliseconds 

LOADING 
Normally Normally 

Open Closed 

Dry Circuit 2 6-8 

10 Watt (one AR relay) 1 -

Breaker Trip Coil 0.2 -

TAB L E  V 

CONTACT INTERRUPTI NG CAPAB I LI TY 

(AMPERES) 

RESISTIVE INDUCTIVE 

LOAD LOAD 

DC VOLTAGE 
WILL WILL 

INTERRUPT INTERRUPT 

250 0.2 0.1 

125 0.5 0.25 

48 1.5 1.0 

A D J USTME N TS & MA I N T E N A N C E  

The proper adjustments to insure correct operation 

of this relay have be en made at the factory and 

should not require readjustment after receipt by 

the customer. If the adjustments have been changed 

or the relay taken apart for repairs, the instructions 

below should be followed. 

ACCEPTANCE CHECK 

AR Unit 

The following check is recommended to insure that 

the AR unit is in proper working order. 

1. Con tact gaps 

O a. Normally open contacts should have a gap 

0.018 to 0.023 inch. 

0 

b. Normally closed contact gap should be 

.013 minimum. 

2. Contact pressure 

a. On four normally open contact relays, the 

normally open contacts should have approxi­

minately 4 grams pressure on the card in the 

de-energized position, and 15 to 30 grams 

contact pressure in the energized position. 

b. On two normally open and two normally 

closed relays, the normally closed contacts 

should have approximately 15 grams contact 

pressure in the de-energized position. Each 

normally open contact spring should have 

approximately 8 grams pressure against the 

card. 

3. Armature gap 

The armature gap should be 0.0009 inches measured 

at the narrowest part of the armature gap. 

4. Contact operate time 

Per Table II 

I ndicating Contactor Switch (I CS) 

Close the main relay contacts and pass sufficient 

de current through the trip circuit to close the 

contacts of the r es. This value of current should 

be not greater than the particular res tap setting 

used. The operation indicator target should drop 

freely. 

Printed Circuit Modul e 

The following check is recommended to insure that 

the circuitry on the printed circuit module is func­

tioning properly. 

1. Apply rated voltage to the proper supply ter­

minals, marked positive and negative on internal 

schematics. 

2. Apply rated voltage to each input, one at a 

time, and its respective AR unit should operate 

(pick up). Remove the input and the AR unit 

should drop out. The ARS relay should operate 

within the times shown in Tables II and III. The 

ARS operating time is the combined time of the 

circu it delay time (Table Ill) plus the AR unit 

time (Table !I) according to the particular con­

tact arrangement used. 
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TYPE ARS RELAY--------------------------------------

C A L I BR A T I O N  

Use the follow i n g  procedure for c al i b rating the relay 

i f  the relay has been taken apart for repairs o r  the 

adj u s t ment s d i sturbed. This procedure should not 

be used until i t  is app arent that the relay is not 

in p roper work i n g  order. ( ( See "Accep tance Check") 

T r i p p i n g  Rel ay (AR Unit) 

If the type AR trippin g relay unit adj ustmen t s  are 

di sturbed or are in error , or i t  becomes n ecessary 

to replace some part , use the followi n g  adjustment 
p rocedure. 

4 

a. Adj us t the set screw at the rear of the top o f  

t h e  frame t o  obtain a 0 . 0 0 9 - i n c h  gap a t  t h e  rear 

end of the armat u re air gap. 

b .  Adj u s t  each con ta c t  sprin g to obtain 4 grams 

press ure at the very end of t he spring.  Thi s  

p res sure shoul d  be s uffi cient to move t h e  spring 
away from t he edge of the slot of the card.  On 

the t wo n orma l ly open two normally c lo sed 
contact relay , adj ust each nor m ally open c on t a c t  

sprin g for 8 g r a m s  t o  j ust move the contact 

away from the card. Adj ust the norm al ly c losed 
contact for 15 grams spri n g  press ure, to just  
move con tac t spri n g  away from the card.  Then 
adj ust the station ary contact s c rew to just  
a way from the card. 

c. Adj ust each station ary contact s c rew to obtain 
a con tact gap of 0 . 0 2 0  to 0 . 0 2 2  i n c hes for t he 

normally open contac t s .  Energize the relay and 
the normally c ontacts should have 1 5  to 30 

grams contact follow. The normally c losed , i f  

any , should have a c ontact g a p  of . 0 1 5  inche s .  

When calibrated as outlined above, t h e  rel ay should 

meet the characteri s t i c s  of Table II and IV.  

I nd i cat ing  Contactor Swi tch ( I CS) 

Close the main relay contac t s  and p ass suffi c ie n t  

d - e  current through t h e  trip c i rc uit t o  c lose the 
cont act s  of the I CS. This value of current should 

be not greater than the particular  ICS t ap s et ti n g  
b eing used. T h e  operation i n di c ator target should 
drop freely. 

The con tact gap should be approxim ately . 04 7 "  

bet ween the bridgi n g  m o vin g c on tact a n d  the ad­
j us table stationary con tac t s .  The brid ging moving 
c ontact should touch both stat i on ary c on t a c t s  

simul t an eously.  

P r i nted C i r c u i t  Modul e  

No calibration required other t h an check l i s te d  

under acceptance c hec k . 

R E N E W A L  P A R TS 

Repair work can be done most satisfac torily at the 

factory. However, i n terchan geabl e  p arts c an be 
furnished to the customers who are equipped for 
doi n g  repair work . When order i n g  parts. al w ay s  
give the complete n ameplate data. 
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TYPE ARS RELAY --------------------------------------------------------------���.L�·�41�-�7�59�.2�B� 
0 

RELAY NUMBER 
STYLE DESCRIPTION OF UNITS INTERNAL 

NUMBER ICS AR SCHEMATIC 

FT-11 CASE (Fig. 27) 
7188820A09 48 Vdc; 2M contacts; 2 1 7198963 (Fig. 1) 

7188820A10 125 Vdc; 2M contacts 2 1 7198963 (Fig. 1) 

7188820All 250 Vdc; 2M contacts 2 1 7198944 (Fig. 2) 

7188820A12 48 Vdc; 2M contacts 1 1 7198945 (Fig. 3) 

7188820A13 125 Vdc; 2M contacts 1 1 7198945 (Fig. 3) 

7188820A14 250 Vdc; 2M contacts 1 1 7198946 (Fig. 5) 

FT-22 CASE (Fig. 28) 
7178770Al0 48 Vdc; 2M-28 contacts 0 1 7}98951 (Fig. 8) 

7178770All 125 Vdc; 2M-28 contacts; 0 1 7198951 (Fig. 8) 

7178770A12 48 Vdc; 4M contacts; 0 1 7198952 (Fig. 9) 

7178770A13 125 Vdc; 4M contacts; 0 1 7198952 (Fig. 9) 

7178770A14 48 Vdc; 2M-28 contacts; 2 1 7198947 (Fig. 10) 

7178770A15 125 Vdc; 2M-28 contacts; 2 1 7198947 (Fig. 10) 

7178770A16 250 Vdc; 2M-28 contacts; 2 1 7198948 (Fig. 11) 

7178770A17 48 Vdc; 4M contacts; 2 1 7198956 (Fig. 12) 

7178770A18 125 Vdc; 4M contacts; 2 1 7198956 (Fig. 12) 

7178770A19 48 Vdc; 4M- 4M-4M contacts; 0 2 7198953 (Fig. 16) 

7178770A20 125 Vdc; 4M-4M contacts 0 2 7198953 (Fig. 16) 

7178770A21 48 Vdc; 4M-2M/28 contacts; 0 2 7198950 (Fig. 17) 

717B770A22 125 Vdc; 4M-2M/2B contacts; 0 2 7198950 (Fig. 17) 

7178770A23 48 Vdc; 2M/28-2M/28 contacts; 0 2 7198949 (Fig. 18) 

7178770A24 125 Vdc; 2M/28-2M/28 contacts; 0 2 7198949 (Fig. 18) 

717B770A25 48 Vdc; 4M-4M contacts; 2 2 7198954 (Fig. 19) 

717B770A26 125 Vdc; 4M-4M contacts; 2 2 7198954 (Fig. 19) 

7178770A27 250 Vdc; 4M-4M contacts; 2 2 7198955 (Fig. 20) 

717B770A28 125 Vdc; 2M-2B/2M-2B contacts; 2 2 7198957 (Fig. 21) 

717B770A29 250Vdc; 4M contacts; 2 1 7198958 (Fig. 22) 

2M = 2 make (normally open) 

2M-2B = 2 make, 2 break (2 normally open, 2 normally closed) 

4M = 4 make (normally open) 

CIRCUIT BOARD CIRCUIT BOARD COMPONENT STYLE NUMBER LOCATION 

204C674G01 880A436(Fig. 5) 

204C674G02 880A435 (Fig.6) 

204C818G01 880A433 (Fig. 7) 

204C674G01 880A436 (Fig. 5) 

204C674G02 880A435 (Fig. 6) 

204C818G01 880A433 (Fig. 7) 

204C761G02 880A962 (Fig. 13) 

204C761G01 880A434 (Fig. 14) 

204C761G02 880A962 (Fig. 13) 

204C761G01 880A434 (Fig. 14) 

204C761G02 880A962 (Fig.13) 

204C761G01 880A434 (Fig. 14) 

204C762G01 880A431 (Fig. 15) 

204C761G02 880A962 (Fig. 13) 

204C761G01 880A434 (Fig. 14) 

204C675G02 880A965 (Fig. 23) 

204C675G01 880A964 (Fig. 24) 

204C675G02 880A965 (Fig. 23) 

204C675G01 880A964 (Fig.24) 

204C675G02 880A965 (Fig. 23) 

204C675G01 880A964 (Fig. 24) 

204C675G02 880A965 (Fig. 23) 

204C675G01 880A964 (Fig. 24) 

204C763G01 880A963 (Fig. 25) 

204C675G01 880A964 (Fig. 24) 

204C762G01 880A431 (Fig. 15) 
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TYPE ARS R E L A Y------------------------------------

6 

7 

(LEI"''.YIAND)All 

AR� IO RELAYI T TIC S-I - .___--n 
� 5  
:::::1 ::::: T IICSCS ·-� 2 : 
L _ __'-==:::n 

COMPONFOT 
CAPACITOR 

C1 

DIODE 

01 

ZENER 0 lODE 

Z1 
Z2 
Z3·Z6 (I 25VOC) 

Z3-Z6 ( ��O�l 

TRANSISTORS 

01·02 1125VOC 

Q1-Q2 ( •me) 
RESISTOR 

R1 • R2 

R3 

R� 
R5 
R6 (125VOC) 

UYLE NO REO, ENG. REF, 

B'9A�37HO� I .Oil-7 MFO 

837A692H03 I I N6�5A 

185A212H06 1 IN3686B 
186A797H06 1 I N9578 

187A938H17 2 IN3050B 

878A619H02 2 1.5KE68A 

837A617H01 2 2N3589 
76ZA672Hn 2 2N5681 

629A531H32 2 1 KO-.SW-2% 

629A531 H78 1 82K0•.5W·2% 

829A531H63 1 20K0·.5W·2% 
629A531H56 1 10K0•.5W·2% 
185A209H21 1 5K0·10W·2% {llf!lt""-\RD) it--t---J--f__:.. 

REO HANDLE 
R6 { �VOC) 783A129H21 1 1o5Kll-5W·S% 

0 Fig. 1 .  

7 

LEFT 
!HAND lAR 

!RIGHT HAN� A R 

TEST SWITCH 

TERM I MAL 

R7 { �VOC) 1202588 

R7 {125VOC) 1217293 

!!fl. 
WIRING OWG.- 204C614 
ASSY. BO. REF.- 204C674 

1 

1 
200 0-25W 

1500 Q-2SW 

S U B . 1 

7 1 9 B 9 6 3 

Typ e A R S  R elay - Sin gle Input B u ffer - I AR Uni t with 2M Con tacts - 2 /CS Units in 
F T- 1 1  Case 48 & 1 25 VD C. 

COMPONENT 
CAPACITOR 

Cl 

DIODE 

Dl 

-----i'iCs\_._ 10 ··� 
A R T - � � 

� 5  AR 1 TICS-z L _ ___.:-===::: � 
ZEitEit DIODE 

Zl 
Z2 

Zlf - ZS 

TR.USISTOII:S 
02 

RESISTOitS 

Itt - �2 

" 
.. 
R7 (250V) 

snu NO. REO. 

81f9A�7HO .. I 

837A6921t03 I 

185A212H06 I 

186A797H06 I 

187A936H17 2 

878Aif32HOI I 

629A531H32 2 

629A 31H78 I 

629A531H56 I 

1205222 I 

'""' .REf, 

.Oif7 MFD 

IN61f5A 

llt36868 
1119578 

111305011 
--
2JIIt063 

11Jl•o5W •2\ 

I 62KO- W-2\ 

IOK0•,5W·21 
6000 !1- 25W 

S U B . 1 

7 1 9 B 9 4 4  

F i g. 2. Type ARS R elay - Single Inp ut Bu ffer - I AR Un i t  wi th 2M Contacts 2 ICS Units in 

F T- 1 1 Case 250 V.D.C.  
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TYPE ARS RELAY--------------------------------------------------------------------I _.L _._4 _1 _-7 _5 _9 _.2 __ B 

�10 ART �2 
'---------.� I 

,-----· 5 AR 6 

CCNPOIIEIH 

CAPACITOR 

C1 

DIODE 

�· 
ZEllER DIODE 

11 
Z2 
Z3-Z6 ( 1 25VDC I 
Z3·Z6 1 .avocl 

TRAIISISTORS 

Ql"'l2 lt25VDCj_ 
01 -112 1 ,.voc) 

RESISTOR 

!!:1-RZ 
R3 
" 
'' 

STYLE 110. REQ. ENG. REF. 

8�9A�7HO� I .011-7 MfD 

837U92H03 I llt616SA 

1SSA212tt06 I IM3686! 
1 86A797 H06 I 1 119578 
187A936HI7 2 1 113050! 
1715161 91+02 2 1 . 5KE6U 

837Ae17tt01 2 2113589 
762A672H114 2 21151581 

629A531H32 2 I KO-.SW-2� 
629A531H78 I 82Kfl-o5W•2% 
6291531H63 I 20Kn-.sw-n 
629l531 H56 I 1 o<n-.5W-n 

LEFT 
(HAND )AR REO HANDLE R6 I125VDC) 1 85A209H21 1 5J.O-IOW·21o 

!RIGHT HAND) A R 

LEFT 
( HAND) AR 

Fig. 3. 

7 

" I •svoc) 763A129H21 

R7 I "'DC) 1 202586 

R7 I125VDC) 1 267293 

TERMINAL 

1 
1 

1 

I.SK O�W-5% 
zoo n • 2sw 

ISOO fl· 25W 

S U B . 1 

7 1 9 B 9 4 5  

Type ARS R elay - Single Input Buffer - I AR Unit with 2 M  Contacts 1 /CS Units in 

F T- 1 1  Case 48 & 1 25 V.D.C. 

�10 ART �2 
'------+� I 

.----·5 AR 
'-----·6 

COMPONE!H 

CAPACITOR 

Cl 

DIODE 

01 

ZEllER DIODE 

11 
Z2 
zq .. zs 

TRANSISTORS 

Q2 

RES1STOIIS 

R1af!:2 
R3 

" 
R7 I 250VOC) 

STYLE 110. 

8'49A�37H0'4 

837A692tt03 

1 85l21 2H06 
186A797H06 
187l93fiH 1 7  

876Ai.l3 2H01 

6291531 H32 
629A531H78 
629A531H56 
1 205222 

REQ. 

1 

1 

1 
1 
2 

I 

2 
I 
I 

I 

EHG. REr 

.Oil7 loiFO 

1116"5.1. 

IH3686B 
1H957�-
1 H30�'J!! 

2H�063 

1kfl-.5W-2" 

82kn-.5W-2" 

IOkO-.SW-2", 

6000fl - ,. 

S U B . 1 

7 1 9 B 9 4 6 

Fig. 4. Typ e ARS Relay - Singl e Input Buffer - I AR Unit with 2 M  Conta cts 1 /CS Units in 

FT- 1 1  Case 250 V.D. C.  
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TYPEARS RELAY---------------------------------------------------------

8 

���§���� ® � 
0 0 

IIZ6 I 
I@ @2 

3@ � ® @4 <D 
a:: 

0 0 

Fig. 5. Compon en t  Lo cation Single Inp ut  Bu ffer in Typ e F T- 1 1  Case - 48 VD C. 

0 0 

�o 04 

0 0 

Fig. 6. Compon ent Location Single Inp u t  Buffer in F T- 1 1  Case 125 VDC. 

S U B . 2 

8 8 0 A 4 3 6  

S U B .  l 

8 8 0 A 4 3 5  
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TYPE ARS RELAY ---------------------------- ------------------------------ ------I _.L _._41 _· _7 _s 9 _.2 _B __ 

AR ( LEFT HAND\ 

AR (R IGHT CE�TER)� 
AR (LEFT CENTERI-.......__ 

-0 

-'0 

?>-0 

-0 

O?. 

-0 

S U B .  l 

8 8 0 A 4 3 3 

Fig. 7. Compon ent L ocation Sin gle Input Buffer in F T- 1 1  Case 250 VDC. 

12 

1 3  

AR (RIGHT HANOI 

RED HA�OLE 

TEST SWITCH 

TERMINAL 

COMPON E N T  
_t.W.U.!M 

Cl - C2 

O I OOE 
01 -

ZEMER DIOOE 
Zl -Z6 
Z2-l7 
ZS -ZlZ 125VDC 
za- z12 �amc 

TRAMS IS TO� 

f--Q3 ·- Qlt �8VDC 

�!STORS 
Rl-R2-R7-R 

R3-R9 
RIO 
'" 

12 12 D 

STYLE NO 

6�9A.\137HO\I 

I85A212H06 
1B&A?q7H06 
187A936H17 
878A619H02 

762A672lH-I\I 

629A531 32 
629A53Hl78 
62qA'i3\ 6 
"' I H  
'""0'"21 
763A.129H21 
1202586 
1267293 

.r- I 

�10 
�- 2 
't:_.3 
c: 
�6 4 7 

REQ ENG REF. 

I NJr868 
I �  
I N3GSOB 
1,5KE68A 

1 
211�t'JB 1 

lr0-.5W- -
82Xil- �I'l-l" ITo·--,.· 

"-"·-·· 
I,  SKfl-5'11-5� 

200 fl_:-� 
1500 n-25W 

S U B . 1 

7 1 9 B 9 5 1 

Fig. 8. Typ e  ARS Relay - 2 B uffered Input "OR" - 1 AR Unit 2M2B Con tacts in 

FT-22 Case 48 & 125 VD C.  
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TYPEARS RELAY-------------------------------------------------------------------------

10 

12 

AR ( LEFT HANOI 
ARIRIGHT HANOI 

AR (RIGHT CE�TERI 

AR (LEFT CENTER) 

RED HANDLE 

TEST SWITCH 

TERMINAL 

�/.4�0NENT 
CAPACITOR 

STYLE NO 

DIODE 

I - 1 

Dl - Dl 837A692H03 

71 - 18SA212Hr 
72 - Z7 186A797H06 
ZB - ZIZ ZS�OC 1 87A936H 17 
ZB- Z12 t1 0 _876AH9H 2 

Ti!ANSISTOR 3-0lf 12SYD 837A(·17H01 
3-Q� 118VDC 762A672HIII 

RESISTORS 
111-112-117-RB 62'H531HJ2 

3- 2'H HI 
10 --'"' '"" '" li29A5JIH56 "' 125�DC 185A209Hl1 

1112 ( 118YDC) 76JAI29H21 

RIJ { liSVDC) 1202586 

- R�J 1!1_L�DU 1267293 

--- - --

REO ENG. REF� 

I/1545A 

111":075 
IN3050B 

2N5601 

1 o � n-. s,..,.z--; 
s Kn-1 O<�-s�. 

1,5k0-5W-5� 

S U B . 1 

7 1 9 B 9 5 2  

Fig. 9. T yp e  ARS R ela y- 2 Buffered Inp ut "OR " - 1 AR Un i t  4M Contacts in F T- 22 Case 48 & 125 VDC. 

ARILEFT HANOI 

AR ( RIGHT CENTER) 

AR (LEFT CENTER! 

<zy> � � NE<; 4 
@) @ @ 13 

,-o--<:> --o--o---o·-,y-�-9 ___ 6 _ 6 __ Q __ Q __ Q __ 

12 

13  

AR ( RIGHT HANOI 

RED HANDLE 

TEST SWITCH 

TERMINAL 

�EJI-T 
---

CAPACITOJt 
Cl -C2 

DIODE 
01 - 02 

ROI DE 
1 - Zfi 

z•- "� ,..vo( 

IIAMS STOR 
J - • 125YDC 

RE! ISTORS 
R1-·R2-R7-R8 

Rll 
R\1 
" ' 125YDC 
" � YDC 

R1 � �voc '" 125YDC 

STYLE 110, R£0, 

8119U37HOII 
837l692H03 

I=;= 185A212H06 
1116A797H06 
1 7A936HI7 --,----

7 AI519H02 

1!37AIS17H01 
762A672H1� 

02945JIH70 
6li!5JU<6j 
629A531H56 
11!5A209H21 

12025815 
1267293 

� 10 
T TICS .. I 

: :  
L 1 • 6 

ICS 'S' 
ENG 

--�u. __ 

.0117··�� 
IM6115A ___ 

1113151!1511 
111957 8 
"""'!_ 

I. 5�E1511A 

589 
2N56111 

1�0- ,5W-2 
8UO-c 5W-2 . 
20�0-,SW-

to<n-.sw- • 
5�0-IOW-5, 

1.5KO-iW-5 • 
200 0-25W 

1500 o- 25w 

S U B . 1 

719 B 9 4 7  

Fig. 10. T yp e  ARS Rela y- 2 B uffered Inp ut "OR " - 1 A R  Un it  2M2B Con tacts 2 ICS Units in FT- 22 Case. 
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TYPE ARSRELAY--------------------------------------------------------------�I ._ L _. _41 _- _7s _s_. 2 _B_ 

AR I LEFT HANOI 

� � � NEG. 4 • 

@ @ @ ,-0--0--0--0--0--Q-- --
ioooooo L-------------3 -•----

4 

IZ 

13 

COMP'OMEifT STYLE NO. 

CAPACITOR 
Cl - C2 811-9AU71t0" 

01 ... 02 837A69 H03 

lUll JlJODE 
-

Z2 ... Z7 1!6!7071116 
Z9 ... Z I O  l&ll936Kll 

TII:ANSISTOR 
87811132H01 

RESIHII!I! 
- IK2 

6:l9A.S31H78 

!I: II 250 VDC 1205222 

IIEQ. 

' 

' 
' 
' 

I 

' 
' 

I 

�10 AR �L--4 i:r= :-cY_.. •• I 

: :  .l.�=:t;:::=:::. 6 AR T TICS r.r.._ � 1  
EMG. Rt.f. 

.OIU MFD 

'"'"�" 

,. &8&1 
llt9571 
19130501 

2Wf.063 

·-· -

B2Kn-.�-2 

IOK ... SW-
&ooo n - ,.. 

S U B . 1 

719 B 9 4 8  

Fig. 1 1 . Typ e ARS R elay - 2 Buffere d Inp ut "O R "  - 1 AR Unit 2M2B Con tacts 2 ICS Un its in 

FT-22 Case 250 VDC. 

IZ 

13 

AR (RIGHT CENTER 

AR (LEFT CENTER) 

.L 1 " 6 
AR T ] ICS tfCS\ _ �1 

f.��,,�.,�o�• ·,�MI��====�sn;;L
E
;;•o; ·�==�'�'�·�=;••;'·�"�'·�� CAPACITOR -

Cl ... C2 8119.U37HO'l .0117 14FO 

DIODE 
01 - 02 113 69 H 

ZEllER DIODE 
Zl -Z6 18S.l212H06 

' 
ZB - Z12 125VD 187A936H17 
Z8 ... Z12 IIBVD 8781619H02 

TRANSISTOR 

03 ... Q_ll_ A 7HOI 

3 ... 011 �voc 762A672Hl"' 

RESISTORS 
Rl�R2·R7�R8 

RJ • R9 

RIO 
... 

• 
RIJ ll8YOC 

R\3 125YOC 

629A!i31H32 

629A531H63 

AJIH 

763A129H21 
1202566 

1267293 

11!136868 
IH9578 
11130508 

I SKE68l 

2M3589 

2115681 

tiHl -.sw ... 
82Hl- 5'11 - 2, 
20li1-.Slil - 2" 
10Kt'l·,5"�� • 2-; 

_,jJ.Q -lOW • 5" 
I 5Kfl-5W • 5, 

zoo n� 2 
1�0 0-2'W 

S U B . 1 

719 B 9 5 6 

Fig. 12.  Typ e ARS R el ay - 2 Buffere d Inp ut  "O R" 1 A R  Unit 4 M  Con tacts 2 ICS Units in 

FT-22 Case 48 & 1 25 VDC. 
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T YPEAR S RELAY-----------------------------------------------------------------

12 

ffiiD �� 3 
@ 

+ (§ 8 + 

ffiiQJ J [[[] 
[IT] mE [[@ J]IJ 7 IBTI C2 +I I+ Cl [@] J !ill] [M] llllJ [I[[] ffi] 

em 
Rl2 

+ + 
4 5 6 7 
@@@@ 

Fig. 1 3. Comp on en t  Location T wo Buffered Input "OR " in F T-22 Case - 48 VD C. 

I 'Z. � +{BjD+ 0 0 0 

+ �@ 

-+ �,__-- __ P..\_"'L _ ___.� 
4 'S c;. ., 

0000 

+ 

+ 

Fig. 14.  Component Location Two Buffered Inp ut "OR "  in F T-22 Case 125 VDC .  

S U B . 2 

8 8 0 A9 6 2  

S U B . 1 

8 8 0 A 4 3 4  
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TYPE ARS RELAY ---------------------------------------------------- -- --------�I _.L _._4_1 - _7_S9 _.2_B_ 

+ 

I ?. 0 0  

4 'S <A '7 
0 0 0 0 

Fig. 1 5. Comp on en t  Location Two Buffered Inp ut "OR" in F T-22 Case - 250 VDC. 

S U B . 1 

8 8 0 A 4 3 1 

r·---------------------------------------------------------. 

AR21LEFT CENTER) 

AR2 (LEFT HAND)-

ARI(RIGHT CENTER) 

ARIILEFT CENTER) 

ARI (LEFT HAND) 

Rl (RIGHT HANO) 
ARI(LEfT HANOI 

REO HANDLE 
:rEST SWITCH 

TERMINAL 

18 

COMPOMEIH STYLE MD 
CAPACifOR 

Cl - C2 8*'9.U37H0ll 
DIODE 

01 -02 837A692H03 

ZEH ERDIOOE 
Zl -Z6 185A212H06 

Z2 - Z I86A797H06 
Z3-ZB-ZI1-Z12125YOC 187A936H17 

Z3-l8-Z\1-Z12( li8YDC} 878A6\9H02 

TRANSISTOR 
Ql TO Q< ( 125YOC 837A617H01 
Ql TO ll li8VOC 762A672H1ll 

RESISTO RS 

RJ-R9 629A531H78 
Rli-RIO 629A531 H63 

R5-R11 629A531H56 
R6-RI2 f 12SVDCl 185A209H21 
R6-R12 l!BVDC 76JAI29H21 

f----'''�13"-"'""'.J(--"'B'!JiD"cCi_) - J-_."'1202 586 
Rl3-RP� ( l2SV'DC) ! 267293 

REQ. ENG. REF. 

,Oll7 MFD 

IH6l!SA 

IK36B6S 
IH9576 
11130506 

1.5H68A 

2H3589 
2H5681 

20Kfl-.5W-21, 

10Kn-.SW-2<r; 
5Kn-10W-5'f. 

l.sm-sw-st 

200 () - 25W 
1soo n -25W 

S U B . 1 

7 1 9 B 9 5 3  

Fig. 1 6. Rela y T yp e  A R S - 2 Single Buffered Inp u ts - 2 A R  Units (All  M a ke) Con tacts in 
F T-22 Case - 48 & 125 VD C. 

13 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TY PEARSRELAY-------------------------------------------------------------------------

14 

ARI (LEFT HAND) 

ARI(RIGHT HAND) 
ARI(LEFT HAND) 

REO HANDLE 
TEST SWITCH 

TERMINAL 

Cl - C2 

DIODE 

01-02 

ZENER DIODE 

Zl - Z6 

1----" -" 
Z3-Z8-Z11-Z12 125V[)( 

TRAMSISTOR 
Ql TO Q .. 125VDC 

· Ql ro •• moe 

RESISTORS 

n9A�37HO .. 

837A692H03 

185A212H06 

186A797H06 
187i936tH7 
878A619H02 

837.l617H01 
762A672HI14 

.0 .. 7 MFD 

IH36668 

IH9576 
11130508 
l.S�E66A 

2H3589 

2H5681 

�'�'-�'''--------��·�,·�··�'�"�'�'--+-�-+�·�,�··�--�·�--�,·�·__, 
R14-R\O 629A531 H63 20Hl•, 5W-2� 

>-----""""' --><R�II'-------+--''""""A531 H56 1 0 Kn-. SW-2\ 
_____!�-R12 I 125Y0Cl 185A209H21 5KD-10W-�\ �-6-RIZ 118VOC 763AI29H21 1.5Kfl-5W-5".: pl.-8-1.�L_q_8_'{�C1._ __ -+'--IC£20!1] 2� 58!§6 ____ --J.-..L--t_.:fl�IIJLJ'-'L·:Z.=' '5cii...W_j �!" {125 voc) 126!293 1soo n-z�w 

S U B . l 

7 1 9 B 9 5 0 1 

Fig. 17. R ela y T yp e  A R S - 2 Sin gle B uffered Inp uts - 2 AR Units (4M-2M 2B) Contacts in F T- 22 Case. 

48 and 125 Vdc 

,. 

R2 (RIGHT HAND) 

ARI (LEFT HAND) CAPACITOR 
c1 -cz 

DIODE 

01-02 

ZENER DIODE 
Z 1 � Z6 

Z2 - l7 
ZJ�za�z 11-Z 12 12S�DC 
Z3-Z8-Z11-Z12/ �a�oCJ 

TRANSiqQR 
Q1 TO Q� 12S�DC 

ARI(RIGHT CENTER) 01 roo• IJ.SVDC 

ARI(RIGHT HAND) 
AR II LEFT HAND) RESISTORS 

R1-R:.'-R7-R8 
RED HANDLE R�·R9 

TEST SWITCH R�<-RIO 

R5-R11 

TERMINAL 
�RI1(11SVDC) 

R6-R12f "avoc �3 �8VDC 

��125_tD 

8119ii.I37H0"1 ,Q"'71-4FD 

837A692H03 

185A212tl06 INJ6868 
186A797H06 IN9578 
187A936H17 IN30508 
878A619tt02 1.5H68A 

837A617H01 2NJ589 
762A672H1 � 2N5681 

629A531H32 

629A531.H78 "-'---+-�-+�82 �.r:�.� ��2 ·, 
629A531H63 

629A531H56 

185A209H21 
76JA129H21 
1202586 
1267293 

2on;�.s�-:-

5�{1-1 OW-5�. 

1soo n- 25w 

S U B . l 

7 1 9 B 9 4 9  

Fig. 18. R ela y T yp e  A R S - 2 Sin gle B uffered Inp u ts - 2 AR Un its (2M2B - 2M2B) Con tacts in F T- 22 Case. 
48 an d 125 Vdc 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE ARS RELAY------------------------------------------------------------��I_.L _._41 _- _7_59 _. 2 __ B 

(A,PACITOR 

Cl -C2 .OI.l7 �FD 

�·----------�-----------+---�----------1 01 -02 837.&.6921103 IMtl.lSA 

lEHER DIODE 

Zl - Z6 16SA212K06 11436868 

z2 -z 166A797H06 IH9578 

Z3-Z8·Z11-Z12125VDC 167A936H17 IMJOS08 

Z3·Z8-Z11-Z12{ ll8VDC 878A619H02 1.5H66A 

TRANSISTOR 

QJ TOQI.l 125VOC 637A617HOI 2113�89 

Ql TO Q< ( moe) 762A672Hll.l 2HS681 

RESISTORS 
629ASJIH32 IW-.�"'·2', 

RJ-R9 629A531H78 auo •. s ... -2". 

629AS31H63 zo�n-.s��-z·. 

629A531H56 JO�n-.SW-2�. 

185A209H21 s � n-1 o,. -s '· 

76JA_!_l9H21 2 1.5Kn-sw-s-; 

120258€ 2 zoo n - 2�w 
1267293 1500 n - 2!tW 

S U B . 1 

7 1 9 B 9 5 4  

Fi g. 1 9. Rela y T yp e  ARS - 2 Sin g le Buffered Inp uts - 2 A R  Un its A l l  Make Contacts -
2 ICS Units in F T-22 Case - 48 and 125 Vdc 

1 8  

,-------COMPOHEHT 
CAPACITOR 

C1-C2 

DIODE 

01-02 

ZEMEROIOOE 

Zl-26 

ll-l7 

l<-ZS-19·ZIO 

TIIANS'STOR 

__ 2.<- ' 

RESISTOR 

10-R2-R7-IUI 

Rl-R9 

1111-1110 

1111-1112 250YOC 

f----· 

�20 
•• TL� TJ>.:.:: ICS.V::.___... II 
AA�l2 

AR�I3 
2�14 

AR� I5 
�-----+16 .. 17 

STYLE 110. "'· EIIG, IIEF. 

�K) AR � J  
AR�2 AR�3 1....-4 

·�5 

··c==:� 

8119Ail371101l 2 .Oil7 MFD 

837A692H03 2 IM6115A 

185A212H06 2 11136668 

186.1.797H06 2 IM957B 

187A93 Hl7 • "0101 

878AII32HOI 2 2M<063 

629A5liHJ2 "o- ,_, 

629A531H7B 2 BZKn-.sw-z• 

629A5JIH56 2 \0K0-.5W-2f; 

1205222 2 �00- ,.. 

S U B . 1 

7 1 9 B 9 5 5  

Fi g. 20. Rela y T yp e  ARS - 2 Sin gl e Buffered Inp uts - 2 A R  Un its (4M-4M ) Con tacts - 2 ICS Units in 
F T- 22 Case- 250 VDC. 
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TYPE ARS RELAY-------------------------------------------------------------------------

16 

AR I LEFT HAND) 

ARIRIGHT CENTER) 

AR I�EFT CENTER) 

RED HANDLE 
TEST SWITCH 

TERMI NAL 

CAPAC I TOll 

CI•C2 8119A .. 37H014 

DIODE 

ZENER DIODE 

Zl .. Z6 185A212H06 

Z2 - 17 186A797H06 
ZJ-Z6-Z11-Z12{125Y DC} 187A9J6HJ7 
Z3-Z!I-Z11-ZI2 148VOC 878A619H02 

,0147 �FD 

IHJ68(B 
IH9578 
11130508 
l.SKE68A 

�--------4-------4-�f------ ---
TRANSISTOR 

91 TO 9' [ 125YDC) 

_il__TO 0'1 tteYDC 

RESISTORS 
Rl-li2-R7-R8 

RJ-119 
1114-RIO 

f<S-1111 
R6-R12 [121YDC} 
Fl6-1112 148VOC 

1--
-

R_Il:�.'U_ ijBVOC 
� !3-R114{125YDC) 

8l7A617HOI 

762A672H114 

629A5JIH32 
629A531H78 
629A531H63 

629A531H56 
1!15A209H21 
763AI29H21 
1202586 
1267293 

zo�n-.s ... -r. 

1, 5Kn-s ... -s� 
zoo n- Z5W 

1500 1'1- 25W 

S U B 1 

7 1 9 B 9 5 7  

Fi g. 2 1 .  R el a y T yp e  A R S - 2 S in gl e  B uffered Inp uts - 2AR Un its (2M2B-2M2 B ) Con tacts -
2 I C S  Uni ts in F T-22 Case - 125 Vdc 

A I RIGHT HAND) 

RED HAN�[ 

TEST SWITCH 

TERMINA� 

12 

..c-r®-+ 10 
ART I ICS • I 

SUB. 1 

719B958 

Fi g. 22. T yp e  A R S  R ela y- 2 Buffered Input "OR " - 1 AR Unit 4 M  Contacts 2 I CS Units in 

FT-22 Case 250 V DC. 
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TYPE ARS RELAY ------------------__;_;:I .L;..._. 4_1·7_59_.28 

rnm I 2 3 
@@ @ 

+ 
§ 8 
IR IO  I 

fm 7 
IIZ 1 2 I 

C 2 +I 
I R 9 I 
I RBI 

II zal IIZ6 I 
I R7 I 

R l2 

+ 

R 6 

IZ I I  I I 
IZ3 II 

9 
4 5 6 7 
@)@)@)@) 

I R l 

I Z l II 
I R 2 I 
I R 3 I I+ C l  
IIZ2 I 

00 4 

0 
I R5 I 

+ 

+ 

S U B .  2 
8 8 0 A 9 6 5 

Fi g. 23. Compon en t L ocation T wo Sin gle Buffere d Inputs in Typ e  F T-22 Cas e - 48 VDC. 
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TYPE ARS RELAY----------------------

18 

+ 

��------R __ ' �------� 

+ 

t 

S U B . 1 
880A964 

Fi g. 24. Component Location Two Sin gle B uffered Inputs in T yp e  FT-22 Case - 125 VDC. 
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TY P E  ARS R E LAY ----------------------,---I. L _. 4 _1-_75 _9 ._28 

+ 

\ 'Z. 
00 

4 s (0 'T 
0000 

Fi g. 25. Comp onent Lo cation Two Sin gle Bu ffered Inp uts in FT- 22 Case 250 VDC . 

+ 

+ 

S U B . 1 

880A963 
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TYPEARSRELAY ________________________________ __________________________________ __ 

POS. 

NEG. 

20 

OTHER 
DEVICES 

15-20 
VOLTS 

94 
9 

94 
8 

RELAY 
DRIVER 

0 Fig. 26. Typical External Schematic of Type ARS Relay. 

94 

BKR. 
1 

ICS 
2 

94 
4 

BKR. 
2 

Sub 1 
(880A557) 
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T YP E ARS R ELAY --------------------------------------------------------���-L�.4�1�-7�59�.2�B 

(161.93) 
PROJECTION 

.250 DIA. 4 HOLES FO R 16•35) .190-32 MTG. SCREWS 

....--+- 2.938 (74.63) 

PANEL CUTOU T 6 DRILLING 
FOR SEMI- FLUSH MTG. 

2.328_--.� 
(59.13) 

(5707GOO) 
O Fig. 27. Outline and Drilling Plan for ARS Relay in FT-11 Case. 
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T Y P E  A R S  R E L A Y---------------------------------------------------------------

22 

10.438 
(265.13 l 

' 

LARGE INTERNAL 
S EXTERNAL 
TOOTH WASHER 

SMALL [�=====� EXTERNAL 
TOOTHED 
WASHERS 

.190-32 SCREW 

TERMINAL AND 
MOUNTING DETAILS 

����� DIA, 4 HOLES FOR ' .190-32 MTG, SCREWS 

(183A 158) 

0 Fig. 28. Outline and Drilling Plan for ARS Relay in FT +22 Case. 
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WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION NEWARK, N. J. 
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Westinghouse I . 1. 41 - 7 s 9 . z 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
T YPE A R S  RELAY 

CAUTION : Befo re putting protection re lays in to 

s ervice , remove a l l  b lo c king which may 

have been ins erted for the purpo s e  of 

s e curing the parts dur ing s hipment .  

Make s ure that a l l  moving par t s  ope rate 

fr eely an d c an c lo s e  prope r l y . Ope rate 

the relay to c heck the settings and e le c tric a l  

connection s. 

l'.RS l'PPLICZ\TION 

The lRS relay is a hiah speed contact converter for a 

20 volt low enerqy level sisnal. It nay be used as a tripping 

auxiliary for relays such as the SP anc. SDG-1 or as ari oscillograph 

interface. 

The driving device must be capable of provid ing an 

input to the 1\RS of 6 milliamneres at a level of 15 to 20 volts. 
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CONSTRUCTI ON 1\.ND OPERATION 

'l'he type ARS r e l ay is composed of 1 or 2 AR un its with 

se r i es resistors, a pr inte d  c i r cuit modul e,an d indicating 

contactor swi tches(I CS ) when requi red, mounted in a FT-1 1 

or FT-2 2 case, depen ding upon style . 

AR Un i t  

The r e l ay consists o f  four station ary contac t scr ews, 

four l e af spr ing movin g con tacts, a mo ving a rmature an d c ard 

asse mbly, v1hich oper ates the moving contacts; a U shaped 

lamin ated core, a co i l ,  a frame, a mo lde d  insul ation b l ock 

an d a se r i es resistor . 

The arma ture and c ard assemb l y  sl i p  o ver a h inge pin 

whi c h  is inse rted in the l am in ations . The movin g  and 

stationary contacts a re mounted on the mo l ded insul ation 

block . The mo lded block and c o i l  and lamin ation assembl y  

are moun ted to the frame . Al l c ontacts a re fine s i l ve r .  

When the co i l  an d resisto r are energi z ed, the arma ture 

is attracte d  to the l aminations . The c ard move s \vi th the 

a rmature thereby oper ating the moving con tacts . The tensi on 

of the moving contacts i s  the resetting fo rce . 

High speed ope ration is obta ined by the low inerti a of 

the movin g  parts, a sensi tive e l e c tromagn et, and the proper 

L/R r atio of the ope rating c i rcujt . 
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I . L .  41- 7 5 9 . 2 

Prin ted C i rcuit Hodule 

The printed ci rcui t module contains the proper numbe r 

of trans i s to r s , prote ctive z ener diode s , c apac i tor s , r e s i s to r s , 

an d diode s for the buffered amplifier c i r c ui try contro l l ing 

e ach AR un i t .  Wi th the rate d supply voltaqe applied to the r e l ay , 

the proper sign a l  vo l tage aoplied to an input termin a l  wi l l  cause 

the r e l ated AR un it to pick up . The AR un i t  wi l l  then energi z e  

the res ( i f  us ed) , whi ch wi l l  se al around the A R  un i t  c ontacts . 

The removal of the input vo l tage 

wi l l  cause the AR un i t  

to drop o ut .  

I ndicating Con ta c tor Sw itch Un i t(I CS) 

The d- e indic ating c ontactor s 'vitc h  is a sma l l  c l apper 

type device . A magn etic armature , to whi ch le af- s pring mounted 

con tacts are attache d ,  is attr acte d  to the magnetic core upon 

ener g i z ation of the swi tc h . When the switch c lose s , the mo ving 

contacts bridge t'VlO s tati on ary contacts , comp l e ting the tr i p  

c i rc uit . Al so during this operation two fingers on the armature 

deflect a spr i n g  loc ate d on the front o f  the s wi tch , whi c h  

a l lows the opera tion indicator target to drop . 

The front s pr i n g , in addition to ho lding the target , 

provides restraint for the armature and thus contr o l s  the 

pickup va lue of the switch . 
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CH�RACTER I S T I CS 

Al l ARS re lay s  are capabl e  of be ing ene rgi z ed continuous ly. 

The input energy requirements are l i sted in Tab le I .  

AR Un i t  

Al l AR un its are c apabl e o f  be ing energi z ed continuously. 

Al l h igh speed relays wi l l  pick up at 8 0 %  of rated vo l ta ge or 

l e s s; and drop out at 1 0 %  o f  rated vo l ta ge or h i gher. 

Typi cal operating time s and e ffective contact boun c e  

a re o utl ined in the tab l e s  I I  and IV. 

Each re l a y  contact i s  rated 3 amps continuous and 3 0  

amps long enough to trip a b re ake r. 

Indica ting Contactor Swi tc h(I CS ) 

The AR contacts wi l l  safe ly c lo se 3 0  ampe r e s  at 2 5 0  vo l ts 

de and the seal-in contacts of the indicating c ontac tor switch 

will s afe l y  c arry thi s  c urrent l ong enough to trip a c i rcuit 

breake r .  

The ind i ca ting conta ctor swi tc h has two taps that provide 

a pi ckup s e tting of 0 . 2  or 2 ampere s. To change taps requi r e s  

connecting the l e ad l o c ated in front o f  the tap block to the 

de s i red s e tting by means of a screw connect ion. 

I CS C i rcuit Constants 

0 . 2  ampe re tap - 6 . 5  ohms de re s i stance 

2 . 0  ampere tap - 0 .15 ohms de resi stance 
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I . L. 41-759. 2 

ARS Ope r ate and Reset Time 

The oper ate and r e set time s for the ARS r e l ay are s hown 

in Tab l e s  I I  and I I I . The ARS o pe rating time i s  the comb ined 

time of the c i rcuit de l ay time (Tab le I I I ) pl us the AR Unit 

time(Table I I ) according to the parti c ul ar contac t  arr angement 

us e d .  

S ETTINGS 

Indic ating Contactor S w i tc h(I CS ) 

The only s e tting r e quired on the res un i t  i s  the s e le ct ion 

of the 0 . 2  or 2 . 0 ampere tap s e tting . Thi s  s e l e ct i on i s  

made b y  connecting the l e ad loc ated in front o f  the tap 

b l oc k  to the de s i re d  s e tting by mean s of the connecting 

screw . 

INS TALLATION 

The re lays should be mo unted on s witchboard pan e l s  or 

the ir equival ent in a l oc ation free from dirt, mo i sture , 

exce s s i ve vib r ation, an d he at . r1ount the r e l ay verti ca l ly 

by means of the four mo unting ho l e s  on the flange fo r s emi­

flush mounting or by me an s  of the rear mounting s tud or s tuds 

for proje ction mounting . E ither a mounting s tud or the 

mounting s cr ews may be uti l i z ed for g rounding the r e l a y .  

The e l ectr i c a l  connection s may be made dire ctly t o  the 

termin a l s  by me ans of screws for s te e l  panel mounting or to 

the te rminal s tuds furni shed with the relay for thi ck pane l 

mounting. The term i n a l  s tuds may be e as i l y remove d or 
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i ns er te d  by locking two nuts on the stud and then turni ng the 

proper nut with a wrench. 

For detai led i n formation on the FT- 1 1  or FT- 2 2  

c a se , re f e r  to I.L. 4 1 - 0 7 6 .  

TABLE 1 

INPUT ENERGY REQUIEEr1ENTS 

INPUT MAXI HUH 
INPUT VOLTAGE PANGE INPUT CUERENT 

(de VOLT S ) (de VOLTS ) REQUI REHENT 

2 0  1 5 to 2 0  I 6 �li l l  i amper e s  
4 8/1 2 5  1 4 2  to 1 4 0  I 3 Hi l l i amperes 

I 

TABLE X% 
AR UNIT OPERATE AtlD HESET TIHF.S 

j Eate d 

PP e ra ti ng I (Mi l l i sec onds ) Uli l l i se conds ) I 
Ope rate Time I Re set Time 

p ·nergy NO Contact NC Contact NC Contact 
( HATTS ) C l o s e s Op_ens C l o s e s  I 1 0  2 . 0  1 .5 4 .0 

TABLE III 

I 
I!AXDmH CIRCUIT DELAY TIHE I I I 

DE LAY 
INPU'l' VOLTAGE Tir1E IN 

(de Vo l ts ) I APPLIE D HICROS E CONDS 

2 0  I 1 5  Vo l ts 9 0  

4 8/1 2 5  4 2  Vo lts 7 0 0  
1 0 5  Vol ts 3 0 0  

-6-www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I .L .  41-759. 2 

TAB LE IV 
---·---j 

AR UNIT CONTACT BOUNCE 

CONTACT 

I 
/E ffective Bounce Time 

I in �il lisec onds . 

I ; 
LOADING Norma l ly Norma l ly 

l Open C l o s ed 

Dry Cir cuit 2 6-8 

1 0  Watt 
( one AR relay)  1 ---

�reaker T rip Coil 
• 2 ---

TABLE V 

I CONTACT INTERRUPTING CAPABILITY ( AHPERE S )  

:RESIS TIVE LOAD IN DUCTIVE LOAD 

D.C . VOLTAGE 
HILL INTERRUPT WILL INTERRUPT 

2 5 0  0.2 0 .1 

1 2 5  0.5 0.2 5 

4 8  1.5 1.0 

ADJUS THENT S AND Hl\INTENANCE 

The proper adjus tments to in s ur e  cor rect operation of 

this rel a y  have been made at the factory and s hould not require 

r eadju s tment after r ec eipt by the c u s tomer. If the adjus tments 

have been changed or the relay taken apart for r epair s, the 

in s tr uctions bel o w  s hould be fol l o wed. 
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Ac ceptan c e  Check 

AR Unit 

The fo l l owing check is recommen ded to in sure that 

the AR un it is in proper wo rking order . 

1 .  Contact gaps 

a .  Normal ly open contac ts s hou l d  have a g ap of . 0 18 

to . 0 2 3  in ch . 

b .  Norma l ly c l osed contact gap should b e  . 0 13 minimum .  

2 .  Contac t  pres s ure 

a .  On four n o rmal ly open contact relay s , the norma l ly 

o pen con tacts shou l d  have approximately 4 g rams 

pres s ure on the card in the de- energiz ed po s ition, 

and 1 5 to 3 0  gr ams c ontact pr es sure in the energiz ed 

po s ition . 

b .  On two normal ly open an d two norma l ly c lo sed relay s , 

the normal ly c lo s ed contacts shou l d  have approximately 

1 5 grams contact pres s u re in the de-ener g iz ed po s ition . 

E a c h  norma l l y  open con tact spring shou ld have approximatel :x 

8 g rams pres sure again s t  the card . 

3 . Armature gap 

The armature g ap s hould be approximately . 0 0 9  in ches 

mea su red at the narr owe s t  part of the armature gap . 

4 .  Con tact operate time 

P er T a b l e  II 
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I . L .  41 - 75 9 . 2 

Ind icating Contactor S wi tch ( ICS ) 

C l o se the ma in r el a y  conta c ts and pas s  suf f i c i ent d-e 

c urrent thro ugh the tri p c i rcuit to c l o s e  the con tac t s  of 

the ICS .  Thi s val ue o f  curr ent should b e  not gr eater than 

the par ti cul ar ICS tap s etting being u s ed. The oper ation 

indic ator targ et s ho uld drop freely. 

P r inted C i r c ui t  Modul e 

The f o l lowing check i s  recommended to i n s ur e  tha t the 

circ ui try on the printed c i rc u i t  modu l e  i s  functioning 

proper ly. 

1 .  Apply rated vo l tage to the proper suppl y termina l s , 

marked pos i tive and neg ative on interna l  s chemat i c s .  

2 .  App�y r ated vo l tag e t o  each input , one at a time , 

and i t s  res pective AR un i t  should oper a te ( pi c k  up ) . 

Remove the input and the AR un i t  s hould drop o ut. 

The ARS r el ay should ope�ate within the times 

s hown in Tab l es II and III. The ARS oper ating time 

is the comb ined time of the circ uit del ay time ( Table III ) 

p l us the AR un it time ( Ta b l e  II) a c c ording to the 

par t i c ul ar contac t arrangement u s ed. 

CALIBRATION 

U s e  the fo l l ow ing procedur e for ca l ibrating the r el a y  

i f  the rel ay h a s  been taken apart f o r  r ep a i r s  or: the adju s tments 

di s turbed . Thi s pro cedur e should not be u s ed unt i l  i t  i s  

appar ent that the r el ay i s  not i n  proper working o rder . 

( S ee " Acceptanc e Check" ) 
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Tr ippinq Re l ay ( AR Unit )  

If the type AR tr ipping r e l ay unit adjus tments 

are disturbed in error, or it be come s nece s s a ry to replace 

some p ar t ,  use the fo l lowing adjustment pr ocedure. 

a. Adjus t  the set s cr ew at the r e a r  of the top 

of the fr ame to obta in a 0 .0 0 9 - in c h  g ap at 

the r e ar end of the armatur e  air g ap. 

b. Adjust each conta c t  spring to obta in 4 g rams 

pre s s ure at the very end of the spring. This 

pres s ure s hould be s uf ficient to move the spring 

away from the edge of the s l ot o f  the card. 

On the two norm a l ly open two normal ly c lo s ed 

contact re l ay , adjus t  e ac h  norma l ly open contact 

s pr ing for 8 g r ams to ju s t  move the contact 

away from the c ard. Adjus t  the norm a l l y  

c lo sed con tac t fo r 1 5  gr ams spring pres s ur e, 

to jus t  move conta c t  spring away from the c ard. 

Then adjust the s ta tion ary conta c t  to just mo ve 

the con tac t  spring away f rom the card . 
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I . L .  41 - 75 9 . 2  

c .  Ad j us t  each s tation ary contac t s crew to obtain 

a c ontact g ap o f  0 . 0 2 0  to 0 . 0 2 2  inches fo r the 

norma l l y  open contac ts . Energiz e the relay 

and the normal l y  contacts should have 1 5  to 3 0  

gram s contact fo l low . The normal ly c l o s ed ,  if 

any , s ho ul d  h ave a contact gap of . 0 1 5  inches . 

�vhen c a l ibr ated a s  o utl ined above , the relay should 

meet the c haracteristic s of T ab l e  II and IV . 

Indic ating Contactor Switch ( ICS ) 

C l o s e  the main rel ay contacts and pas s  s ufficient d -e 

c urrent through the trip cir cuit to c lo s e  the conta c ts of 

the res . This val ue of current shoul d  b e  no t greater than 

the par tic ul ar res tap s etting b eing u s ed .  The operation 

indic ator target s hould drop freely . 

The c onta c t  g a p  should be approximatel y . 0 � 7 "  between 

the b r idging moving contact and the adjus tabl e s tationary 

contac t s . The br idg ing moving contact s hould to uch both 

s tationary c onta c ts s imul taneo us l y . 

P rin ted Circ uit fbdu l e  

No c a l ibr ation r equired o ther than check l is ted under 

ac c eptance check . 
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RENElvAL PARTS 

Repair wo rk c an be done mo s t  s atisfa c torily a t  

the factory . However , inte rchange ab l e  par ts c a n  b e  

furnished t o  the cus tome r s  who are equipped fo r doing 

r epair work . When orde r ing parts , a lways give the 

complete n amepl ate data . 
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I . L . 41 -759 . 2  

ELECTRI CAL PARTS LIST 

Note : Al l p ar t s  are not app l i c a b l e  to e ac h  r e l ay styl e .  

ARS FT - 1 1  CAS E 

C I RCU I T  
sYrmoL 

Rl , R2 
R3 
R4 ( 4 8 / 1 2 5V) 
R4 ( 2 5 0V) 
R5 
R6 ( 4 8V )  
R6 ( 1 2 5V )  
R 7  ( 4  8 V )  
R7 ( 1 2 5V )  
R 7  ( 2  5 0V )  

C l  

DESCRIPTION 

RES I S TORS 

1 K Ohm 2 %  ��'] . 
8 2  K Ohm 2 %  �"{·] . 
2 0  K Ohm 2 %  ��·J . 
1 0  K Ohm 2 %  ��1 . 
1 0  K Ohm 2 %  !;>\·] . 

1 . 5 K Ohm 5 %  5l'l . 
5 K Ohm 5 %  l OW .  

2 0 0  Ohm 5 %  2 5VJ . 
1 . 5 K Oh!rl 5 %  2 5W .  
6 K Ohm 5 %  2 5W .  

CAPACITORS 

. 0 4 7  MFD . 

DI ODE S 
1N 6 4 5 A 

ZENER DI ODE S  
-------

Z l  
Z 2  
Z 3 ,  Z 6  ( 4 8V)  
Z 3 , ZG ( 1 2 5V) 
7. 4 ' Z 5  

Qf, Q 2 ( 4 8V) 
Q l ,  Q 2 ( 1 2 :JV )  
Q 2 ( 2 5 0V )  

1N3 6 8 6B 
1N9 5 7 B  
1 .  5 KE 6 8 A 
ltJ 3 0 5 0 D 
1N 3 0 5 0B 

TRAHS I STORS 
2 n 5 6·::-8=1:;---

·---

2 N 3 5 8 9  
2N4 0 6 3  

--- ·--·- - -·-

- 13-

\•7I::STINGHOUSE 
STYLE NUHDER 

6 2 9 A5 3 1H 3 2  
6 2 9 A5 3 1H 7 8  
6 2 9 A5 3 1H 6 3  
6 2 9 1\5 3 1H 5 6  
6 2 9A5 3 1II 5 6  
7 6 3 A1 2 9 H 2 1  
1 8 5 A2 0 9 H 2 1  
1 2 0 2 5 8 6  
1 2 6 7 2 9 3  
1 2 0 5 2 2 2  

8 4 9 A4 3 7 II 0 4  

1 8 5 A2 1 2 H 0 6  
1 8 6 A7 9 7H 0 6  
8 7 8A6 1 9 H 0 2 
1 8 7 A9 3 6 II 1 7  
1 8 7 A 9 3 6 II 1 7  

7 6 2A6 7 2ti1 4  
8 3 7 A6 1 7 H 0 1  
8 7 8 A4 3 2 H 0 1  
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ARS FT- 2 2  CASE 

C I RCU I T  
SYHBOL DES CRI PTI ON 

RES I S TORS 
R1 , R2 , R7 , R8 1 I\ Ohm 2 %  ��] . 
R3 , R9 8 2  K Ohm 2 %  �l·J . 
R4 , R1 0 ( 4 8 / 1 2 5V) 2 0  K Ohm 2 %  �w . 
R4 , R1 0 ( 2 5 0V )  1 0  K Ohm 2 %  �N . 
R5 , R1 1 ( 4 8 , 1 2  5 V) 1 0  K Ohm 2 %  ��v . 
R6 , R1 2 ( 4 8V )  1 . 5  K Oh.rn 5 %  5W . 
R6 , R1 2 ( 1 2 5V )  5 K Ohm 5 %  1 0t\T 
R1 3 ,  R1 4 ( 4 8V )  2 0 0  Ohm 5 %  2 5W .  
R1 3 ,  R1 4 ( 1 2 5V )  1 . 5  K Ohm 5 %  2 5W .  
R1 1 , R1 2 ( 2 5 0V )  6 I< Ohm 5 %  2 5W .  

CAPACITORS 

C 1 , C2 . 0 4 7  HFD . 

DI ODES 

D 1 , D2 1N 6 4 5A 

ZENER D I ODES 

Z 1 , Z 6  
Z 2 , Z 7  
Z 3 , Z S , 

Z 3 , Z 8 , 

Z 4 , Z 5 , 

Z 1 1 , Z 1 2  
( 4 8V )  

Z 1 1 , Z 1 2  
( 1 2 5V )  

Z 9 , Z 1 0  
( 2 5 OV ) 

1 N 3 6 8 6 B  
1N 9 5 7 B  

1 .  5KE 6 8 A 

1N 3 0 5 0B 

1:'1 3 0 5 OB 

Q1 , Q2 , Q 3 , Q 4 { 4 8V )  2 N 5 6 8 1  
Q 1 , Q2 , Q 3 , Q 4 ( 1 2 5V )  2N 3 5 8 9  
Q 2 , Q 4 ( 2 5 0V )  2 � 4 0 6 3  

TRANS I S TO RS 
---

- 14 -

TVES TINGHOUSE 
S TYLE NUHB E R  

6 2 9 A5 3 1H 3 2  
6 2 9A5 3 1H 7 8 
6 2 9 A5 3 1H 6 3 
6 2 9A5 3 1H 5 6 
6 2 9 A5 3 1 II 5 6  
7 6 3 A1 2 9 H 2 1 
1 8 5A2 0 9H 2 1 
1 2 0 2 5 8 6  
1 2 6 7 2 9 3  
1 2 0 5 2 2 2  

8 4 9 P..4 3 7 H 0 4  

8 3 7 A6 9 2H 0 3  

1 8 5A2 1 2H 0 6  
1 8 6 A7 9 7 H 0 6  

8 7 8 A6 1 9 H 0 2  

1 8 7 A9 3 6H 1 7  

1 8 7 A9 3 6 H l 7  

7 6 2 1\6 7 2 H l 4  
8 3 7 .l\ 6 1 7 H 0 1  
8 7 8 A4 3 2 H 0 1  
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{LEFT-tiAND)AR 
( R I GHT-tU.otD) .U 

RED IU.MDLE 

TEST Sl'II TCI' 

TERIIINAL 

8 8 0 A0 2 7  
F i g .  1 I n t e rn a l  S ch em a t i c  o f  
t y p e  A R S  R e l ay i n  t h e  F T - 1 1  c a s e 
s i n g l e  i np u t  b u f fe r ,  1 A R  un i t  
( 2� C on t a c t s ) w i t h d o ub l e  I C S  

un i t s . 

INTERNAl SCHEMATIC 

RED HANDLE 

TEST SiriiTCH 

TERMI NAL 

8 8 0 A 0 2 9  L-----------------------------�� 

F i g .  3 I n t e rn a l  S ch emat i c  o f  
t y p e  A RS Re l ay i n  th e F T - 1 1  c as e 
s i n g l e  input b u f fe r , 1 A R  un i t  
( 2M - c o n t a c t s )  w i t h s i n g l e  I C S  

U N I T . 

I . L .  4 1 - 7 5 9 . 2  

8 8 0 A 0 2 8  
F i g .  2 I n t e rn a l  S ch e m a t i c  o f  
t y p e  ARS r e l ay i n  th e F T - 1 1  c as e 
s in g l e  i np u t  b u f fe r , 1AR un i t  
( 2M C o n t a c t s )  w i t h  d o ub l e I C S  

un i t s  . ( 2 S O  VD C )  

(LEFT HANO) AA 

8 8 0 A0 3 0 
F i g .  4 I n t e r n a l  S ch em a t i c  o f  
t y p e  A RS r e l ay i n  t h e  F T - 1 1 c as e ,  
s i n g l e  i np u t  b u f fe r , 1 A R  un i t  
( 2M c on t a c t s )  w i t h s i n g l e  I C S  
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INTERNAL SCHEMATIC 

AI(IIIIT WI) 

8 7 9 A 9 6 4  
F i g .  5 I n t e rn a l  S ch em a t i c  o f  
t y p e  A R S  r e l ay i n  t h e  F T - 2 2 c as e ,  
two b uf f e r e d  i np u t  " o r "  1 A R  
un i t  ( 2M 2 B  c on t a c t s ) . 

INTERNAL SCHEMATIC 

AI( II liT IAII) 

TUM I IlL 

8 7 9 A 9 6 0  
F i g . 7 I nt e rn a l  S ch em a t i c  o f  
type A RS r e l ay i n  th e F T - 2 2 c as e ,  
two b u f f e r e d  i np u t  " o r "  1 AR un i t  
( 2M 2 B )  c o n t a c t s  w i t h d o ub l e  r e s  

un i t s  

INTERNAL SCHEMATIC 

AI( II liT WI) 

UO AAAOL.l 

TEST SWITCI 

TUMIUL 

8 7 9 A 9 6 5  
F i g .  6 I n t e rn a l  S ch em a t i c  o f  
t y p e  ARS r e l ay i n  th e F T - 2 2  c a s e ,  
two b uf f e r e d i np u t  " o r "  1 AR 
un i t  ( 4M c on t ac t s ) . 

AI{ lEFT UJID) 

INTERNAL SCHEMATtC 

® ® ® "G 4 

@) @ @ 13 I 
:-o--o--o--o--o--o-- -- -- - - - :  
: 6 6 6 6 6 6  : 
.._ _____________ '5______ 

-- -J 4 

AI(IIIIT WI) 

TUT iwiTCI 

TlbiiiAL 

8 7 9 A9 6 1  
F i g .  8 I n t e rn a l  S ch em a t i c  o f  
t y p e  ARS r e l ay i n  t h e  F T - 2 2  c as e ,  
two b u f fe r e d i np u t  " o r " , 1 A R  un i t  
( 2M 2 B  c o n t a c t s )  w i th d o ub l e  r e s  

Un i t s  ( 2 5 0 VDe ) . 
- 1 6 -
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INTERNAL SCHEMATIC 

8 7 9 A 9 6 9  
F i g .  9 I n t e rn a l  S ch em a t i c  o f  
t y p e  A RS r e l ay i n  t h e  F T - 2 2 c as e ,  
two b u f fe r e d  i np u t  " o r " , 1 AR 
un i t  ( 4 M c o n t a c t s )  w i t h d o ub l e 
r e s un i t s . 

INTERNAL SCHEMATIC 

8 7 9 A 9 6 3  
F 1 g .  1 1  I n t e rn a l S ch em a t i c  o f  
type A RS r e l ay i n  t h e  F T - 2 2  c as e ,  
two s i n g l e  b u f fe r  i np u t s  2 A R  
un i t s  ( 4M - 2M 2 B  c on t a c t s ) .  

I . L .  4 1 - 7 5 9 . 2  
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INSTALLATION • 

Westinghouse I . L .  4 1 -759 . 2A 

OPERATION • MAINTENANCE 

INS T RUCTIONS 
TYPE ARS RELAY 

CAUTION: Before putting protection relays into 
service, remove all block ing which may h ave been 
inserted for the purpose of securing the p arts during 

shipment. Make s ure that all moving p art s operate 

freely and c an close p roperly .  Operate the relay to 
check the settings and electrical connec t i o n s .  

A RS A P P L I C A T I O N  

The ARS relay is a high speed c on t a c t  c o n verter fo r 

a 20 volt low energy level s i gnal .  It may be used as 

a tripping auxiliary for relays such as the SP an d 

SDG- 1 or as an o s cillo graph interface. 

The driving device must be c apable o f  providing an 

input to the ARS o f  6 milliamperes at a level o f  

1 5  to 2 0  volts.  

C O NST R U C T I O N  & O P E R A T I O N  

The type A RS relay is composed o f  1 or 2 AR units 

with series resistors,  a printed circuit module , and 
indicatin g contactor switches ( ICS) when require d ,  

moun ted in a FT- 1 1  o r  FT- 2 2  case , dependin g upon 
style. 

AR U n i t  

The relay consists of four stationary contact s c rews ,  

four leaf spring moving contac t s ,  a moving arm ature 

and card assembly , which operates the moving con­
tac t s ;  a U shaped l aminated c ore , a coi l ,  a frame, 

a molded ins ulation block and a serie s resistor.  

The armature an d card as sembly slip o ver a hinge 

pin which is inserted in the lamination s .  The m oving 

an d stationary c ontacts are mounted on the m olded 

ins ulation block.  The molded block and coil and 

laminat ion as sembly are moun ted to the frame. All 

contac t s  are fine silver. 

When the coil and resi stor are energized , the arma­

ture is attracted to the laminations.  The c ard m oves 

with the armature thereby operating the m oving 

SUPERSEDES I . L .  4 1 -759 .2 
Complete Rev i s i on 

contacts.  The tension of the m o vi n g  c ontacts is the 
resett i n g  force.  

High speed operation i s  obtained by the l o w  inerti a  

o f  the moving par t s ,  a sensitive electromagnet , a n d  

t h e  proper L / R  ratio of t h e  op erating circuit.  

P rinted Circuit Modul e 

The printed c ircuit module c on tain s t he proper 

n urn be r of transistors ,  protective zen er diodes , 

capac itors , resistors,  and diodes for the buffered 
ampl i fi er circ uitry controlling eac h  AR unit .  With 
the rated s upply voltage to the relay , the proper 

signal voltage applied to an input terminal will 
c ause the related AR unit to p i ck up. The AR unit 
will then energize the res ( if u sed ) ,  which w ill seal 

around the AR unit con tacts.  

The removal of the input voltage will  cause the AR 

unit to drop out.  

I ndicating Contactor Switch Un ft ( I CS) 

The d-e indicating c on t actor switch is a s m all  
c lapper type device. A magnetic armature, to which 

leaf-spring mounted c o n tacts are attached, is 
attracted to the ma gn eti c core upon e n e rg iz ation 
of the swi t c h .  When the switch close s ,  the movin g 
contac t s  bridge two station a ry contac t s ,  c ompletin g  
t h e  trip circuit.  Also durin g t his operation two 
fingers on the armature deflec t a sprin g lo cated on 
the front  of the switch,  which allows the operation 

indicat or target to drop. 

The front spring, in addition to holdin g the target, 

provides restraint for the arm ature and thus controls 

t he p i c k up value of the switch.  

C H A R A C T E R IST I CS 

All ARS relays are cap able of bein g energized con­

tinuously.  The input energy requirements are listed 

in Table I .  
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TY P E ARS R E LAY------------------------------------------------------------------------

AR Un i t  

All A R  units are capable o f  b e i n g  energized c on­
tinuously.  All high spe e d  relays will  pick up at 8 0% 

of rated v ol t a g e  or l e s s ;  an d drop out at 1 0 %  o f  
rat e d  voltage o r  higher.  

Typical o p e rating t im e s  and e ffective contact 
boun c e  are outlined in the tables II  an d IV.  

Each relay con tact i s  rat e d  3 amp s continuous a n d  

3 0  amp s long enough to trip a breaker.  

I nd i c a t i n g  Contactor Sw i tch ( I CS) 

The AR contacts will s afely c lo s e  30 amp e re s  at 

250 volts de an d the s e al-in contacts of the i n dicat­

i n g  c o n tactor switch will  s afely carry this current 
long enough to trip a c i rc ui t  break e r .  

T h e  indicating c ontactor s witch has t w o  t a p s  that 

provide a pickup setting of 0 . 2  or 2 amp eres . To 
chan ge t aps require s connecting the lead located 
i n  front o f  the t ap block to the desired setting by 
means of a s c r e w  connection.  

I CS C i rc u i t  Con stants 

0 . 2  amp ere tap - 6 . 5  ohms d e  resistanc e 

2 . 0  amp ere tap - 0 . 1 5  ohms de resistan c e  

A R S  Operate a n d  Reset T i me 

The o perate an d r e s et times for the ARS r e lay are 

shown in Tab l e s  II  and III.  The ARS op erating tim e 
is the combin e d  time of the circuit de lay time (Tab l e  
I I I )  plus t h e  AR unit time ( Table I I )  ac cordin g t o  
the parti c ul ar c on tact arran gement u s e d .  

S E T T I N G S  

I nd i c a t i n g  Contactor Sw i tch ( I CS) 

The only s e t ti n g  required on t h e  ICS unit is th e 

selection of t h e  0 . 2  or 2 . 0  amp e r e  tap s ettin g. This 

i s  made by c o n n e c t i n g  the l ead l o c at e d  in front of 

the tap block to the d e sired settin g by m eans of 

the c o n n e cting s c r e w .  

I N S T A L L A T IO N  

The r elays should b e  mounted on s witchboard 

panels or their  equivalent  in a l o c ation fre e  from 

dirt , moisture,  e x c e s si v e  vibration , and heat.  Mount 

2 

t h e  relay vertically by means of the four moun tin g 
hol e s  on the flange for semi- flush moun ting or by 

means of the rear mounting stud or studs for pro­
j e ction mountin g .  E ither a mounting stud o r  the 
moun tin g screws may be utilized for grounding the 
r elay. The e l e ctrical connections may b e  m ad e  

directly t o  the t e rminal s  b y  means o f  s c r e w s  for 
st e el panel m ounting or to the t erminal studs 

furnished with the relay for  thick p an e l  m ountin g .  

The t e rminal studs may b e  easily r e mo v ed o r  in­
serted by locking t wo n ut s  on t h e  stud and then 
turni n g  the prop er nut \vith a wrench.  

For detaile d  information o n  t h e  FT- 1 1  o r  FT- 22 
cas e ,  refer to I . L .  4 1- 0 7 6 .  

T A B L E  I 

INPUT ENERGY R EQUI REMENTS 

I N P U T  
MAXIMUM INPUT VOLTAGE 

RAN GE 
INPUT C U R RE N T  

( d e  Volt s )  
RE QUIREMENT ( de Volts)  

20 15  to 20 6 Milliamp e r e s  

TA B L E  II 

A R  UN I T  OP E RATE AND R ES E T  T I M E S  

Rat ed Ope rate Time Re"Set Time 
Operating ( Milli se c onds )  ( Mi ll i s e c o n d s )  

Ene rgy NO Contact N C  Contact N C  Contact 
( WATTS) C l o s e s  O p e n s  C l o s e s  

1 0  2 . 0  1 . 5  4 . 0  

T A B L E  I l l  

MAXI MUM CIRCUI T D ELAY T I M E 

D E L A Y  
I N P UT VOL TAGE TIME IN 

( d e  Volt s )  A P P L I ED MICROSECONDS 

20 15  Volt s 9 0  
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TYP E  ARS R ELAY -'"""":"'--------------------------------�':..:· L:..:·...:4:..:1...:· 7;.:5:..:.9.:..:. 2=A 

T A B L E  I V  

AR UNI T CONTACT BOUNC E 

E ffective Bounce Ti m e  
CONTACT I n  M i l l i s e c o n d s  
LOADING 

Normal ly Normally 
Open C l o s e d  

D r y  Circuit  2 6-8 

1 0  Watt ( on e  AR relay ) 1 -

Break er Trip Coil  . 2  -

T A B L E  V 

CONTAC T INTERRUP T I NG CA P A B I L I T Y  

(AMP ER ES) 

RESISTIVE I N D UCTI V E  

LOAD LOAD 

D . C .  VOLTAGE 
WIL L  WI L L  

I NTERRUPT INT ERRUP T 

250 0 . 2  0 . 1  

1 2 5  0 . 5  0 . 2 5  

4 8  1 . 5 1 . 0 

A D J U S T M E N T S  & M A I N T E N A N C E  

The proper adj ustments to i n s ure correct operation 
of thi s r e lay have be en m ad e  at the factory and 
s hould n o t  r e quire readj ustment afte r  r e c eipt by 
the customer.  If the adj ustments have b e e n  chan g ed 
or the relay taken apart for re pa i r s ,  the instructions 
below should b e  followed.  

ACCEP TANC E CH ECK 

AR Unit 

The fo llowing c h e c k  is r e c o m m en de d  to i n s u re that 

the AR unit i s  in prop er wo rking order .  

1 .  Con tac t  gaps 

a. N ormally open c ontact s s hould have a gap 

of . 0 1 8 to . 0 2 3  i n c h .  

b .  N ormally c lo s e d  c o n t a c t  g ap s h o u l d  b e  

. 0 1 3  minimum. 

2.  contact pressure 

a. On four normally open c on tac t relay s ,  t h e  
n ormal ly open contac t s  should have approxi­

minat e ly 4 gram s pressure on the card in the 
de- e n ergized positio n ,  and 15 to 30 gra m s  
c ontact p r e s sure i n  t h e  en e r g i z ed position . 

b. On two normally open and two n orm ally 
c l o s ed r e lays, t h e  normally c l o s e d  contacts 

s ho ul d  have app roximately 15 grams contact 
pres sure in the de-en ergized position.  Each 
no rmally open contact spring should have 

app ro xi m ately 8 grams pres sure against t h e  
card. 

3.  Armature gap 

The armature gap should be . 00 9  i n c h e s  m e a s­
ured at t h e  n arrowest part of the armature gap. 

4. Contact operate tim e  

P e r  Tab le II  

I nd i cating Contactor Switch ( I CS) 

Clo s e  the m ain relay c on tac t s  and pass s uffi c i e n t  
d-e c u r r e n t  thr ough the t rip circuit to c lo s e  the 

c o n t ac ts of the I CS .  This value of c urrent should 
b e  n ot great e r  than the particular ICS t ap s e ttin g 
u s e d .  The ope ration i ndicator t arget s hould drop 
fre ely.  

P rinted Circuit Module 

The fo llowing che c k  i s  r e c o m m ended to insure that 

the circuitry on the prin ted c i rcuit  module is func­
tioning properly. 

1 .  Apply rated voltage to the prop e r  supply t e r­
m in a l s ,  marked posi tive an d n e gat i v e  o n  int ernal 
s c hemat ic s .  

2 .  Apply rat e d  voltage t o  each input,  o n e  at a 
t i m e ,  and i t s  respective AR unit s hould operate 

( p i c k  up ) .  Remove the input an d the AR unit 

should drop out.  The ARS relay should o p erat e 
wi thin the times s hown in Tab l e s  II an d III .  The 

ARS operatin g time i s  the c ombined time of the 

c i rcu it delay time ( Table I I I )  plus the AR unit  

t i m e  (Table I I )  ac c ording to the partic ular con­

tact arran ge ment u s e d .  
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TYPE ARS R E LAY-------------------------------------------------------------------------

4 

C A L IB R A T IO N  

U s e  t h e  following proc edure for calib rating t h e  r elay 

if  the relay has b e e n  taken apart for repairs or t h e  
adj u s t m e n t s  disturbed.  This procedure should not 
b e  u s e d  until it  is app arent  that the relay i s  not 

i n  p rop e r  wo rking ord e r .  ( ( See " Ac c eptance C h e ck " )  

Tripping Rel ay (AR Unit) 

If the type AR trippin g relay unit adj u stments are 
distur b e d  o r  are i n  erro r ,  o r  it  b e co m e s  n ec e s sary 

to replace some part , u s e  the following adjustment 
p roc edure.  

a. Adj us t the set screw at  the rear o f  t h e  top of  
the frame to o btain a 0 . 009-inch gap at  the rear 

end of the armature air  gap.  

b .  Adj u s t  eac h c on tact  sprin g to obtain 4 grams 

pressure at  t h e  very end o f  the s prin g .  This 
pressure should be s ufficient  to move the spring 
aw ay from the edge of the slot of the card.  On 
the two n o rmally op e n  two n o rm al ly c l o s e d  

c o n t a c t  relay ,  adj ust each normally open contact 

sprin g for 8 grams to j ust move the contac t 

away from t h e  card. Adj ust the n o rm al ly c l o s e d  
contact fo r 1 5  g r a m s  s p r i n g  p r e s s u r e .  to j u s t  

move c ontact spring away from the c a r d .  Th en 
adj ust the stat ion ary contact s c r e w  to j us t  
a way from t h e  card. 

c. Adj ust each station ary c on tact screw to obtain 
a contact gap of 0 . 0 20 to 0 . 0 2 2  i n c h e s  for the 

norm ally open contac t s .  En ergize the relay and 

the n ormally c ontac t s  should have 15 to 30 

grams c on tact follow. T h e  normally c l o s e d ,  if  

any , should have a c ontact gap of . 0 1 5  in che s .  

When cal ib rated a s  outlin e d  above,  t h e  r e l ay shoul d 

m e et the characteristics of Table II and I V .  

I n d icatin g  Contactor Sw itch ( I CS) 

Clos e the main re lay c ontac ts and p ass sufficien t 

d-e current through the trip ci rcuit to c l o s e  the 
c ont act s  of the ICS. This value of curre n t  should 

b e  not great e r  t h an the parti c ular  ICS tap s et t i n g  
b eing used.  The ope ration i n dicator t a r g e t  should 

drop freely. 

The con tact g ap should be appro xi m at e ly . 0 4 7 "  

b e t w e e n  t h e  bridgi n g  m o ving c on tact a n d  t h e  ad­
justab l e  stationary contac t s .  The brid ging m o ving 
c ontact should t ouch both stationary c ontacts 

simultan e ously.  

P rinted Circ uit Mod u l e  

No calib ration r e quired o t h e r  than c h e c k  l i s t e d  

under acceptan c e  check . 

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

Rep air work can b e  done most satisfact orily at the 

factory. H o we v e r ,  interchan geab l e  p arts c an b e  
furnished t o  the custom ers who are equipped fo r 
doi n g  repair work . When ordering parts,  a l w ay s  
give t h e  complete n am e p l at e  data. 
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TYPE ARS RELAY ----------------------------------------------------------------��-L�-�4�1�-7�5�9.�2A� 

R E L A Y  CI R C U I T  CI R C U I T  
S T Y L E D E S C R I P T I O N  I N T E R NA L  BOA R D  B O A R D  

N U M B E R  S C H EM A T I C  S T Y L E C O M P O N E N T  
N U M B E R  L O C A T I O N  

FT- 1 1  CASE 

7 1 8B820A09 4 8  Vdc ; 2M contac t s ;  2 I CS un its 7 1 9 B 9 6 3  ( Fig.  1 )  2 0 4 C 6 74GO 1 880A4 3 6  ( Fi g .  5 )  

7 1 8B 8 2 0 A 1 0  1 2 5  Vdc ; 2 M  contact s ;  2 I C S  units 7 1 9 B 9 6 3  ( Fi g .  1 )  2 0 4 C 674G0 2 880A43 5  ( Fi g .  6 )  

7 1 8B 8 20 A 1 1 250 Vdc ; 2M c on tacts ; 2 ICS unit s 7 1 9B 944 ( Fi g .  2 )  2 0 4C 8 1 8G0 1 8 80 A 4 3 3  ( Fi g .  7 )  

7 1 8B8 20A 1 2  4 8  Vdc ; 2 M  contacts ; 1 ICS unit 7 1 9B 9 4 5  ( Fig.  3 )  20 4C 6 74GO 1 8 80A4 3 6  ( Fi g .  5 )  

7 1 8B 8 2 0A 1 3  1 2 5  V d c ;  2 M  contact s ;  1 I CS unit 7 1 9B 9 4 5  ( Fig.  3 )  2 0 4 C 6 7 4 G 0 2  880A4 3 5  ( Fi g. 6 )  

7 1 8B 8 2 0 A 1 4  2 5 0  Vdc ; 2 M  c on tac t s ;  1 ICS unit 7 1 9 B 9 4 6  ( Fi g. 4 )  2 0 4 C 8 1 8G0 1 8 8 0 A 4 3 3  ( Fi g. 7 )  

F T- 22 CAS E 

7 1 7 B7 70 A 1 0  4 8  V d c ;  2M- 2B conta ct s ;  7 1 9 B 9 5 1 ( Fi g .  8 )  204C 7 6 1 G 0 2  880A9 6 2  ( Fig.  1 3 )  

7 1 7B 7 70 A l l  1 2 5 V d c ;  2M-2B contacts ;  7 1 9 B9 5 1 ( Fig.  8 )  204C 7 6 1G0 1 8 80 A 4 3 4  ( Fig.  1 4 )  

7 1 7B 7 70 A 1 2  4 8  Vdc ; 4 M  contacts 7 1 9B95 2 ( Fig.  9) 2 0 4C 7 6 1 G0 2  8 8 0 A 9 6 2  ( Fig.  1 3 )  

7 1 7B 7 70 A 1 3  1 2 5  V d c ;  4 M  contac t s ;  7 1 9B95 2 ( Fi g .  9 )  204C 7 6 1 G 0 1 8 80A4 3 4  ( Fi g. 1 4 )  

7 1 7 B 7 7 0 A 1 4  4 8  V d c ;  2 M- 2B contacts ; 2 ICS unit s 7 1 9 B 9 4 7  ( Fig.  1 0 )  2 0 4 C 7 6 1 G 0 2  8 8 0 A 9 6 2  ( Fi g .  1 3 )  

7 1 7B 7 70A 1 5  1 2 5  Vdc ; 2M- 2B contacts ; 2 ICS unit s  7 1 9 B 9 4 7  ( Fig.  1 0 )  2 0 4 C 7 6 1 G 0 1  8 8 0 A4 3 4  ( Fi g .  1 4 )  

7 1 7B 7 70A 1 6  2 5 0  Vdc ; 2M- 2 B  contact s ;  2 ICS units 7 1 9 B 94 8 ( Fig.  1 1 ) 2 0 4 C 7 62G0 1 880A4 3 1 ( Fig.  1 5 )  

7 1 7B770A 1 7  4 8  V d c ;  4 M  contac t s ;  2 ICS units 7 1 9B 9 5 6  ( Fi g .  1 2 )  204C 7 6 1 G 0 2  880A9 6 2  ( Fi g .  1 3 )  

7 1 7B 7 70A 1 8  1 25 Vdc ; 4 M  contac t s ;  2 ICS units 7 1 9B 9 5 6  ( Fig.  1 2 )  20 4 C 7 6 1G0 1 8 80 A 4 3 4  ( Fi g .  1 4 )  

7 1 7B 7 70A 1 9  4 8  Vdc ; 4 M· 4 M  c ont a c t s ;  7 1 9 B 9 5 3  ( Fi g .  1 6) 2 0 4 C 6 75 G 0 2  8 8 0 A 9 6 5  ( Fig.  2 3 )  

7 1 7B 7 7 0 A 20 1 2 5  Vdc ; 4M-4M contac t s ;  7 1  ) B 9 5 3  ( F i g. 1 6 ) 2 0 4 C 6 75GO 1 880A964 ( Fi g .  2 4 )  

7 1 7B 7 70A 2 1 48 Vdc ; 4M- 2M/ 2 B  contact s ;  7 1 9B95 0 ( Fig. 1 7)  2 0 4 C 6 7 5 G0 2  8 80A965 ( Fig.  2 3 )  

7 1 7B770A22 125 V d c ;  4M- 2M/2B contac t s ;  7 1 9B950 ( Fig.  1 7 ) 2 0 4 C 6 7 5 G O  1 8 80A964 ( F i g. 2 4 )  

7 1 7B 7 70 A23 4 8  Vdc;  2M/2B- 2M/ 2 B  c on ta c t s ;  7 1 9 B 9 4 9  ( Fig.  1 8) 2 0 4 C 6 7 5 G 0 2  8 80 A 9 6 5  ( Fi g .  2 3 )  

7 1 7B7 70 A24 125 Vdc ;  2l\1/ 2B- 2 M / 2 B  c ontact s ;  7 1 9 B949 ( Fig.  1 8) 2 0 4 C 6 75G0 1 880 A964 ( Fig.  2 4 )  
--

7 1 7B770 A 2 5  4 8  V d c ;  4M-4M cont act s ;  2 ICS units 7 1 9 B 9 5 4  ( Fi g .  1 9 )  2 0 4 C 6 7 5 G 0 2  8 8 0 A 9 6 5  ( F i g. 2 3 )  

7 1 7B 7 7 0 A 2 6  1 2 5 Vdc ; 4 M-4 M contacts ; 2 I C S  units 7 1 9B 9 5 4  ( Fig. 1 9 )  2 0 4 C 6 7 5 G0 1 8 8 0A964 ( F i g .  2 4 )  

7 1 7B770A 2 7  250 Vdc ; 2:\1- 2B/ 2 l\1 - 2 B  conta c t s ;  2 I C S  units 7 1 9B95 5 (Fig. 2 0 )  2 0 4 C 7 63G0 1 880A963 ( Fig.  2 5 )  

7 1 7B770A28 125 Vdc ; 2 M · 2 B / 2 M� 2 B  contac t s ;  2 ICS units 7 1 9 B 95 7 ( Fi g. 2 1 ) 2 0 4 C 6 75GO 1 880A964 ( Fi g .  2 4 )  

7 1 7B7 70A29 250 Vdc ;  4M c ontac ts ; 2 ICS units 7 1 9B 9 5 8  ( Fi g .  2 2) 2 04 C 7 6 2GO 1 880A43 1 ( Fig. 1 5 )  
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T Y P E  A R S  R E L A Y-------------------------------------

6 

--� 10 
AR � 

AR T � � � 5  AR l_T::'C=S-=2=2=:: - - : j 

rnWPOMFWT 
CAPAC I TOR 

C1 

D IODE 
01 

ZENER D I ODE 
Z1 
Z2 
Z3-Z6 ( 1 25YDC\ 
Z3-Z6 ""YDC\ 

TRANS I S TORS 
QJ� _[125YDC) 
Q1-Q2 ( ••voc) 

RESI STOR 
" • R2 

" 
" 
R5 
16 ( 1 25YDC) 
" ll-8VOC 
" I '"'"CJ 
R7 ( 1 25VDC) 

STYLE NO REO, 

811o9AIIo37t1Jil 1 

8371692H03 1 

1 85A212H06 1 
1 86A797H06 1 
1 87A936H I7 2 
878A61 9H02 2 

837A617HOI 2 
762A672H1 tt  2 

629A53\H32 2 
629A531 H78 1 
629A5 3 1 H63 1 
629l531HS6 1 

1 85A209H21 1 
7E3A129H21 1 
1 202586 1 
1 267293 1 

ENG. REF. 

.0167 l-IFO 

l lt611o5A 

1113«i868 
1Jt9578 
I M30508 
1 . 5H6U 

2113589 
2N5681 

1 1:r!-.sw-n 
821Hl-.5W·2� 
20KO•. SW-2� 
lOJ.rJ .... SW-2% 

Skn ... I OW-2� 
1 .5Kil-5W-5� 

200 0 ·25W 
1soo n-25W 

S U B . 1 

7 1 9 8 9 6 3 

Fi g. 1 .  T yp e  A R S  Rela y- Sin gl e Input Bu ffer - I AR Uni t  with 2M Con tacts - 2 I C S  Un its in 
F T- 7 1  Case 48 & 125 VDC. 

COMPONENT STYLI NO. OFO. '"'· REF. 
CAPAC ITOR 

7 C1 lltt9A�7HOit 1 .Oil7 NFO 

D IODE 
01  837i692H03 1 I MUSA 

ZENER D I O DE 
Z1 1 85A212H06 1 IM36868 
Z2 1 86A797H06 1 1Jt957B 

zq. - zs 1 87AS36H 1 7  · 2 I M30508 

TRUS ISTORS 02 878U32HOI 1 21tll063 

RESISTORS 
Rl - 11:2 629A5 3 1 H32 2 llll···· ·I!. 
" 629A 3 1 K7tl 1 un- W-2l 
.. 629A531K56 1 1 OKD- 5W·I!_ 
R7 250Y 1205222 1 6000 f}. 25W 

LEFT 
(HAND ) AR 

(RIGHT HANOI AR 

S U B . 1 

7 1 9 8 9 4 4  

Fi g. 2. T yp e  ARS R ela y- Sin gl e Inp ut Buffer - I AR Un it with 2M Contacts 2 ICS Un i ts in 

F T- 1 1  Case 250 V. D. C. 
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T YP E  ARS  R E LAY ----------------------------------------------------------------------�'·�L�- �4�1 -�75�9�·�2A� 

�10 ART � 2  
L------� I 

�---+ 5 A R  
6 

Ctl4POMEIH 
CAPACITOR 

C1 

D l  OOE 

01 

ZEitER DIODE 
Z 1  

Z 2  
Z3-Z6 { 1 25V DC) 

Z3-Z6 <SVDC) 

n:US !HORS 
Q1-Q2 { 1 25VDC 

Q1-Q2 1 '""'i 
RES I STOR 

!11-R2 

" 
" 
" 

STYLE ItO. REQ. ENG. REF. 

81l9A�7H01l 1 .Oil7 lritFD 

837A692HOJ 1 I M6165A 

1 85A212H06 1 l lt3686B 

1 86A.797H06 I l lt957B 

187A936 H I 7  2 l lt3050B 

178l6 1 9H02 2 1 . 5KE68l 

837U17H01 2 2M3589 

762A672Hil4 2 21t5681 

629i531H32 2 I KO-.SW-2% 

629A531 H78 1 821Ul-o5W-2% 

629A531 H63 1 20ko-.sw-� 

629A531H56 1 IOKO-.SW-2% LEFT 
(HAND J AR RED HANDLE " { 1 25VDC} 185A209H21 1 SKO-IOW-� 

(RIGHT HAND) A R 

LEFT 
I HAND ) AR 

" { ••voc} 763ii29H21 I 1 .  5K0-5W-5,; 

" { ••voc} 1 202586 1 zoo n - 2sw 
EST SWITCH 

R7 { 1 25VDC} 1267293 1 1 50() 0 - 2 5 W  

TERMINAL 

S U B . 1 

7 1 9 B 9 4 5  

Fi g. 3.  Typ e ARS Relay - Sin gl e Input Buffer - I AR Unit with 2 M  Contacts I I C S  Units in 

FT- 1 1  Case 48 & 1 25 V . D. C . 

- ticS\ • 10 .. � T � � AR r-----. 5 
'-------. 6 

COMPOHE!IT 

CAPAC I fOR 

C1 

D I OD E  
0 1  

ZEitER D I ODE 

Z 1  

Z 2  

z�-zs 

TRAIISI STORS 

2 

RES I STOIIS 

R l -R2 

" 
'" 
R7 (250\fDC} 

STYLE IW. REQ. ENG. REr 

8"9.Al4371«)14 1 .0 .. 7 lotf[) 

837A692H03 I l lt6145A 

185A21 2H06 I IN36!!6B 

186A 797H06 1 I N9578 
187A936H17 2 I N30�:lB 

878A�J2HOI 1 2P4�063 

629AS31H32 2 1 H l-.5W-2� 
629A53JH7!1 1 BHO-.Sw-2· 

629A531 H56 1 1 o m-. sw-2�. 

1 205222 I 60000 - ,. 

S U B .  1 

7 1 9 B 9 4 6 

Fi g. 4. Typ e ARS R elay - Sin gl e Input Buffer - I AR Un it  with 2 M  Contacts I I CS Units in 

F T- 1 1  Case 250 V. D. C. 
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TY P E ARS R ELAY-----------------------------------------------------------

��§§G]��� ® � 0 0 
l l z s  I 

I @ @2 

3@ � ® @4 <D 
0::: 

0 0 

Fi g. 5. Compon en t  Lo cation Sin gle Input Buffer in T yp e  F T- 1 1  Case · 48 VDC. 

0 0 

� 0  

0 0 

Fi g. 6. Compon ent Location Sin gle Input  Buffer in FT- 1 1  Case 125 VDC. 

8 

S U B . 2 

8 8 0 A 4 3 6  

S U B . l 
8 8 0 A 4 3 5  
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TYPE  ARS R E LAY----------------------------------------------------------------------�� -�L�- �4�1 -�7�5�9-�2�A 

·0 

.\ 0 

�-0 

·0 

'() 

-0 

S U B - l 

8 8 0 A 4 3 3  

Fi g. 7. Compon ent L ocation Sin gle Input Buffer in FT- 1 7 Cas e  250 VDC. 

AR { LEF T  HAND\, 

�"" 
AR (RIGHT CENTER) � '· 

AR (LEFT CENTERI �. 

FRONT.VU."W 

1 2  

1 3  

AR (RIGHT HANOI 

RED HANDLE 

TEST S WITCH 

TERMINAL 

COM PONE N T  
J:Ap;cl.JOR 

C l  � C2 

D I ODE 

ZENER D IOrlE 
Z l  � Z 6  
n - n  

r-- �: = �:; ������ 
TRAHS I )  TO� 

2 
J "• ll li6VDC 

R I O 

STYLE NO 

1 85 A 2 1 2H06 
1 8 6 A  'E!!.06 
1 8 7A936 H 1 7  
8 7 8 A 6 1 9 H02 

6 2  A I H6 
R l \  E 2  A I H  

1 2  1 2  0 1 A �A 209 H 2 1  

REO ENG  REF. 

04 7 HF� 

:�;_2L_ 
I �3G503 
I , 5 � E 68A 

2 1�  " 
2 � J F 8 1  

1 � "-. 51'1- � 
8 2 ' I� • - "; >j • 2 • 
20• '- "rt-2" 

R12 li8VOC 763A 1 2 9H21 1 . 5 � rl-5W·5� 
R 1 3  �VOC.L_-!--'"1 2�02"'-5 8""6--+ 200 _n_-� 

� RtiTi�l 2�s .�oc�-+�'�"�"�'�' --+-�+-'�soo�a _-�2o�w
� 

�------L----�-�-----1 

S U B . l 

7 l 9 B 9 5 l  

Fi g. 8. T yp e  ARS Rela y- 2 Buffered Input "OR " - 7 AR Un it 2M2B Con tacts in 

FT- 22 Case 48 & 7 25 VDC. 
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TYP E ARS R E LAY-------------------------------------------------------------------------

10 

I Z  

1 3  

A R  { LEF T HANOI 

AR {R IGHT HAND) 
AR {RIGHT CENTER) 

AR (LEFT CENTER) 

RED HANDLE 

TEST SWITCH 

TERMINAL 

�-�;?��ONE NT 
CA P A C I T O R  

I - 2 

D I ODE 
D \ - 02 

r- 1  
� 10 
_r-+ z 
"L. 3 
..r:- 4 -.:_. 5 _r-+ 6 
4 7  

_,S'-'T-'-Y=.L=.E_.:_Nc::O __ ,_::_RE=.O=- ENG. R.EF� 

,Ql<7 >IC[l 

B37A632HD3 

lENE 1lllll 
n - u 1 B 6 h 7'l7H06 
ZB  - l \ 2  12S�DC 1 8 7  A936H 1 7  
l 8  - Z \ 2  � D 7 h 6 1 9 H  2 

T�A�5 1 S TOR 
J- 1 2 5VD 
3- � "8VDC 

R E S I S TO R S  

8J!Af 1 7 �0 I 
752A6 7 2 H I "  

1 �:o:,os 
I � x � � A 

R l -R2-R7-R8 62'HS'l 1 H J 2  1 , ,;- ""-r 
J- 2'< - F  H 7  8 s • �- ' •-r 

R \ 1 6 2 9A S 3 I H 56 I 0 � 11- . 5 ..... 2 ", 
R 1 2  1 2 5VDC 185A209H21  S Hi-10"'-S�, 
R \ 2  ( qavoc) 76J.I.J29H21 1 .  s�n-sw-s" 

{------'""-'"-' _,__( -''"'""'"-'' )c--·-t--'' "2o2sas --+-'---+-'"c:'_:n_-� 
R! 3 1 1 �5 _VDCl__ t--------!-2_

6 71_.�93"----+--���-
� 

-----� ------ ..___.._ ___ ___. 

S U B . l 

7 1 9 B 9 5 2  

Fi g. 9. T yp e  ARS R ela y- 2 Buffered Input "OR " - 1 AR Un it  4M Contacts in FT-22 Case 48 & 125 VDC. 

I Z  

1 3  

A R  I RIGHT HAND} 

AR {LEFT CENTER) 

RED HANDLE 

TEST SWITCH 

TERMINAL 

� 10 
T T ICS • I 

f'D'-'I'<'OD._.E;;-:01-·-;c
D2

,-----+-.c83;;7'-lOC092'-'HiJ� �- � ---

ZEMER D I  DE 
Z1 - Z6 

za .  

TRAMS STOR 

voc 

3 - � 125V'DC 
" • a. 'hiYDC' 

R l l  
R 1 2  125V'OC 
Rl � VOC 
Rl3 Lj.8VQC 
R13 1 25V'DC 

185A212H06 
186A797�06 
1 H936 � 1 7  
1!17 1619H02 

83H.617H01 
762A 72HH 

• 
629<53 " 
6291531H56 
185A209H21 

1202586 
1 267293 

�� 0 06668 
2 1119578 

---,- ,.�fii, 
2113589 
2115681 

1 Kll- 5¥1�2 
B2Ko�, 5w�2� 
20Kfl-�-

ll.O!J -�- � 
SKil-10¥1-5 

1 . 5KO-iW-5 , 
200 O- 25W 

1 500 0 - 25W 

L----------�------���------� 

S U B . l 

7 1 9 B 9 4 7  

Fi g. 10. T yp e  ARS Rela y- 2 B uffered Inp ut "OR" - 1 AR Unit 2M2B Con tacts 2 ICS Units in FT- 22 Case. 
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TYP E ARS R E L AY ----------------------------------------------------------------------�I.�L�- �41�·�75�9�·�2A� 

1 2  

1 3  

COMPOMEMT STYLE MO. 

A.PACJT.Q_R 

Cl - C2 8-9A-37HO'l 

DIODE 
AR ( LEFT HAND) 01 - 02 83H692H03 

ZENER DIODE 
. 

Z2 - Z7 18tl79711l6 
l - Z I O  llill936Hl; 

AR (LEFT CENTE Rl TRAMSI STOR 
878A�2H01 

R S I�_TORS 
. ' 1 2 

629A531H78 

'! 1 1  250 'IDC 1 205222 

REQ. 

2 

2 
2 
2 

1 

' 
2 

1 

� 10 AR T�L .... *I'-"=':-«',__-+·· I 

: :  .!.;:=!;:::=:::. 6 AR T T ICS� 
� 7  

ENG. RtF. 

.0�7 MFD 

t tensA 

1 11368&8 
1119578 
IM3050B 

2.063 

Kn-. . 
82Kn-.sw-2 
IOKO- SW-2 
sooo n - ,. 

S U B . 1 

7 1 9 B 9 4 8  

Fi g. 1 1 . T yp e  ARS Rela y. 2 Buffered Inp ut "OR " · 7 AR Unit 2M2B Conta cts 2 ICS Un its in 
FT-22 Case 250 V DC. 

12  

AR ( LEFT HAND) 
AR (R1GHT HANOI 

AR (R IGHT CENTER 

AR (LEFT CENTER) 

REO HANDLE 

TEST SWITCH 

TERMINAL 

S U B . 1 

7 1 9 B 9 5 6  

Fi g. 12.  T yp e  A RS R el a y- 2 Buffered Inp ut "OR" 7 A R  Un it  4 M  Contacts 2 ICS Units in 

FT-22 Case 48 & 7 25 V DC. 
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TYP E A RS R E LAY--------------------------------------------------------------------

12 

[@] � @  3 
@ 

+ ® 8 + 

[[!]] J lliD 

tm1 ill] 
� [@] 7 [ID] C2 +I I+ C l  [ffi em J !1m 

lim � [[0 
CBIJ 

R l 2  

+ + 
4 5 6 7 
©> © © ©  

Fig. 13.  Comp on en t  Location Two Bu ffered Input "OR "  in F T-22 Case . 48 VD C. 

�.__�---P-..1_'-_ ___,� + 
4 'S co 'T  

0000 

+ 

+ 

Fig. 14.  Component Location Two Buffered Input "OR " in F T-22 Case 125 VDC. 

S U B . 2 

8 8 0 A 9 6 2  

S U B . 1 

8 8 0 A 4 3 4  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E  ARS R EL AY----------------------------------------------------------------------�1-=L�-�4�1-�75�9�-�2A 

r 

AR/(RIGHT CENTER) 

ARI(LEFT CENTER) 

+ 

+ 

I 'Z. 0 0  

"' s c-.. '7 
0 0 0 0 

S U B . 1 

8 8 0 A 4 3 1  

Fig. 15 .  Comp onent Loc ation Two Buffered Input "OR " in FT-22 Case · 250 VDC. 

ARI  (LEFT HANOI 

R I !RIGHT HANOI 
A R I (LEFT HAND) 

REO HANDLE 
'TEST SWITCH 

TERMINAL 

18 

COMPOHEHT 
CAPAt:: I;OR 

Cl · C2 

D I ODE 
0 1 - 02 

ZENER D I ODE 
Zl  - Z6 

�-Z.2 - Z  
Z3-ZB·Z i l·Z 1 2 1 25VDC 
Z3-Z8-Zl l -Z1 2( IIBVDC) 

TRANS IS  TOR 
Q l  TO QLI 125VDC 

R E S I STORS 

STYLE PIO 

8li9ALI37HOLI 

637A692H03 

REQ. EHG. REF. 

.OLI7 MFD 

I H6�5A 

185A212H06 I H 3 6 8 E B  
186A797H0ot6_+-'--J---''"'""-"'-'''-----j 
187A936H17 IM30508 
878A.619H02 1 .5KE68A 

837A617HOI 
762A672HI Ll 

2H3589 
2H5681 

S U B . 1 

7 1 9 B 9 5 3  

Fig. 1 6 .  Relay Typ e A R S - 2 Sin gle Bu ffered Inp uts - 2 A R  Units (All  Make) Con tacts in 
F T-22 Case - 48 & 1 25 VD C.  
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T YP E ARS  R E LAY------------------------------------------------------------------------� 

14 

Cl - C2 n9A�J7HO� ,0Lt7 MFO 

D I ODE 
O J  - 02 837A692HOJ 2 .  I N5LtSA 

ZENER D I ODE 
ll - 26 185A 2 1 2H06 IH366EB 

'r---l_Z�_ll 1 8 6A797H06 IH957B 
ZJ-Z8�1_1-ZI 2 ( 1 25Vot) 187A936H17 IH30508 
Zl-Z8-Z I 1-Z 12 (  Lt8VOC 878A619H02 1 ,5H684 

TRANSISTOR 
Q l  TO Q' (1 2SVOC) 837A617H01 2H3589 �!0 ' '48VDC 762A672H1'4 2N5681 

ARI {RIGHT HAND) 

� ���� 82Kil-.j� 
20 � r.-. J�j-2'!', 

A R I ( LEFT HAND} �O_RS 
RI-RZ-R7-R8 629A5JJHJ2 

RED HANDLE r--B)�_9_ 629A531H78 
TEST SWITCH R'4-R10 629A5JIH63 

1 0Kfl-._�� 

SKO-I OW-:oot; 

1 . SKn-sw-s� 

200 r. - ._,,. 
1 500 11-2�W 

r----------R_S-11 1 1  629ASJIH56 
��l_U.!ZSVD�)_ 1 85A209H21 

TERMI NAL �m ( moe) 763AI29H21 r-BJ.-l::-_R_l_l.l_!_ 48VDCL 1202586 �s__v�cl 1 26 �2 93 

S U B . 1 

7 1 9 B 9 5 0
, 

Fig. 1 7. R elay Typ e ARS - 2 Single Buffered Inp uts - 2 A R  Units (4M-2M 2B) Contacts 
48 and 1 25 Vdc 

in F T- 22 Case. 

ARI(RIGHT CENTER) 

R2 (RIGHT HAND) 

A R I  {LEFT HAND) 

AR I IRIGHT HAND) 
A R I I LEFT HAND) 

RED HANDLE 
TEST SWITCH 

TERMI NAL 

10 

COMPONENT 
CAPAC I TOR 

Cl · C2 

D I ODE 

STYLE 110 

6�9A437H04 

REQ, ENG. Rn. 

.0107 � F D  

f--'0"-1 _c·__,D'-'2----+---""8"37'"""""-''�'"�0"-3 -+--'--+---"1 �': ·� � 
f-;rn,c-o-,-,,-, ---+-----+---+--- � 

Zl - Z6 11!5A 2 \ 2H06 
Z2 - Z7 1S6A797HQ_6�-t-�--j�I�N9�S�7B�---I 

�:�:���'�:-�.:�::�:��:�:�1�!:�:�����:��:""::�:�::���;-+�-+�:��:���:A 

TRANS I �  TOR 
Ql TO Q' ( 1 2SVOC) 837A61 7H0 \ 

762A672H l lf 

S U B . 1 

7 1 9 B 9 4 9  

Fig. 18.  R elay Typ e  A R S - 2 Single B uffered Inp uts - 2 AR Un its (2M2B - 2M2B) Con tacts in F T- 22 Case. 
48 and 1 25 Vdc 
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T Y P E  ARS R ELAY ---------------------------------..:.:I .�Lc.:.. . ....:.4c.:..1 ·..:..75::..;9...;.. ;;;._2A 

CAPACITOR 
C l  • C2 8'49.\1137HOII .0117 �FD 

�'----------�----------�--�----------� 
1----C!_�?- �6

1
_2_

11
.
?�

-�._-1
--'-"""'-"""-'-----

�-�D�I O�D�F ------�-----------�--�---------� 
Zl  - Z6 1 B5A21 2H06 I HJE-868  

Z2 - Z1 166A79lHQ§_6 __ _j____!__-4-__l_!I H�9 1).'7�B ____ _j 
ZJ-ZB-ZI 1 - Z 1 2 / 1 25VOC} 1 87A�3co6"CHI'_'7 __ +--'--f--'.IHO"l:oc"c:cO.,_B ------1 
Z3-Z8-l1 1 - Z 1 2  uevOC 87BA619H02 1 .5KE68A 

TRANS I STOR 
Ql  TO Qll ( 125VDC) 63H.617H01  
Q \  TO l l  118VOC 762A67 2 H I I.I  

2H3589 
21'1.5581 

��
O�R�S

--------�---------+----��------� 
f---'Rc_I-:"R.":2-c_:R:_:7 -CCR8"------f--'6=29A5 3 I H 32 I � rl - ,  � fi-2'. 
f----�R�3 -�R9�------t-�6�19�A�S3c_I H�7.,_B __ +-�-t�8�1 1��-:� 

R4-RIQ 629A531H63 20H<-.5"-2', 

S U B . 1 

7 1 9 B 9 5 4  

Fig. 1 9 .  Relay Type ARS - 2 Single B uffered Inp uts - 2 A R  Units A l l  Make Contacts -
2 ICS Units in F T-22 Case - 48 and 1 25 Vdc 

18 

AR rr,W 20 
T J • I I  AR� I2 AR 'L..---..... 1 3 

2 � 14 
AR � I5 

�K) AR� I AR .c----t" 2 AR � 3  
I r------+ 4 

· � 5  AR 2 (LEFT HANO),----+"-=+=r==-\C"-1 � 16 .. 17 
r------+ 6 AA�7 AR2 ( LEFT CENTE:�l 

--
COMPOIIEHT 
CAPACITOR 

C1-C2 

D I ODE 
01 ·02 

ZENER D I ODE  
l i ·Z6 
72-Z7 
Zlf·Z5-Z9-l 1 0  

TR.I.MSISTOR 

01 - 4 

RESISTOR 
111 -R2-R7-R8 AR I ( LEFT CENTER RJ-R9 

11 ... -RIO 

R1 1-Q 1 2  2SOVDC) 

TERMINAL 

f----

STYLE 110. R£0. 

8119A1437�11 

8J7A692H03 

185.1.2 1 2 H06 
1 86.1.797H06 
1 8 7193 H 1 7  

878.I.\132H01 

629.1.<;31 HJ2 
629A531H78 
629.l531H56 
1 205222 

ENG, REF. 

,QII7 MFD 

1116\15.1. 

1 113686B 
1 119578 
' "O<Oo 

""" 

"n- ,_ ' 

eun-.s��t-H 
1 0Kn-.5��t-U �00 - 2SW 

S U B . 1 

7 1 9 B 9 5 5  

Fig. 20. R elay Typ e  ARS - 2 Singl e Buffered Inputs - 2 AR Units (4M-4M) Con tacts - 2 ICS Units in 
F T- 22 Case- 250 VD C. 
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TYP E ARS  R E L AY--------------------------------------------------------------------��-�L�-�4�1�·7�5�9.�2�A 

16  

AR2 (RIGHT HAND) 

ARI (LEFT HANOI 

D I ODE 

Zl - Z6 1 !15A2 1 2H06 I N3f8�  B 
Z2 - Z7 186H97H06 11195� 

1--=_:'-.":c:'��·"'·:::.-:�c.:.: ": :_,_� :":_,_1 '--=-�: .. :-"'��"-'}+--':-"�:'C:".': �.-.:�:c:;�;-::_-::_::-::.-::.-::.�-::.=: :'"-�;}�:. 
r-------+----t---t -· -----TIIAN S I STOR 

ARI(RIGHT CENTERl
-._L_--' ·ARI (RIGHT HANOI 

r-�Q I,�TO�Q�4_(�'�''�"�'�i t--''"'''�'"'"�'_,HO _I __ t-�-+�,2:,J-------,1,'9, I ____2.! _ TO 0.. �8VDC 762A672H I .. n 

ARI(LEFT HAND) 

AR (LEFT HANOI 

AR ( RIGHT CENTER) 

AR (LEFT CENTER) 

RED HANDLE 

TEST SWITCH 

TERMINAL 

r-----------�----- --+---+--- -----RES I STORS 

S U B .  1 

7 1 9 8 9 5 7  

Fig. 2 1 . Relay Typ e ARS - 2 Sin gle Buffered lnp uts - 2AR Un its (2M2B-2M2 B) Conta cts -
2 I C S  Uni ts in F T-22 Case - 1 2 5  Vdc 

® (ij) <ij) N f G  14  I"'  
@ @ @ 1 1  

:--o--o--o--o--o--o-- -- --
l_o ___ 6 _ _  g_ _ _  ¢_5¢ __ ¢ __ 

1 2  

1 3  

R (RIGHT HANOI 

RED HANDLE 

TEST S WITCH 

TERMINAL 

_ COMPONENT 
CAPAC I TOR 

Cl - C2 

D I ODE 
0 1 - 02 

ZEllER D I ODE 
Zl - Z6 
72 - ll 
Z9 - Z IO 

TR.I.H S I S TOR 

R3-R9 

Q l l  Z50'10C) 

STYLE NO, 

8149.l�37H0!4 

837A692H03 

185A21 2HOE 
1 86.1.7971106 
1 8H936H17 

878.1.1U2H01 

629A53IH78 
f>29A5lllil6 
1 205222 

HQ, 

----,-

ENG. REF, 

,Oll7 M�O 

I N6li5A 

N E� 
I N957B 
N 

2114.063 

HD- W-2' 
��n- "-r 10�0- W-2·. 

6000r. - 25\11' 

S U B . 1 

7 1 9 8 9 5 8 

Fig.  22. Type ARS R el a y - 2 B uffered Input "OR " - 1 AR Un it  4 M  Contacts 2 ICS Units in 

F T- 22 Case 250 VD C.  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



T Y P E  ARS R EL AY ------------------�I . L;,;....;. 4�1 · 7..::...:.59�. 2 A  

[BIT] I 2 3 
@ @  @ 

+ 
(§) 8 
! R IO  I 

~ IIZ 12 I 
7 

C 2  +I 
I R 9 I 
I R 8 I 

II zal IIZ6 I 
I R7 I 

R l2 

+ 

R 6 

IZ I I  II 

IZ 3 II 

9 
4 5 6 7 
@ @ @ @  

I R l I 
I Z l II 
I R 2 I 
I R 3  I I +  C l  
II Z2 I 

00 4 

8 
I R5 I 

+ 

+ 

S U B . 2 
8 8 0 A 9 6 5  

Fig. 23. Compon en t Location T wo Single Buffered Inputs in Typ e F T-22 Case - 48 VDC. 
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T Y P E  ARS R ELAY----------------------

1 8  

+ 

��------R __ ' �------� 

+ 

t 

S U B . l 

8 8 0 A 9 6 4  

Fig. 24. Compon ent Loca tion Two Sin gle B uffered Inp uts in Typ e FT-22 Case - 125 VD C. 
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TY P E  ARS R E LAY _____________________ ___:_:I ·.=..:.L ·..:..4 1:....:.- 7.:::..59.:..:::.:.... 2A 

+ 

\ 'l. 
00 

4 s co .., 
0 0 00 

Fig. 25. Comp onent Location Two Sin gle Buffered Inputs in FT-22 Case 250 VDC. 

+ 

+ 

S U B - l 

8 8 0 A 9 6 3  
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INSTALLATION • 

Westinghouse I. L .  4 1 -759 . 2A 

OPERATION • MAINTENANCE 

INSTRUCTIO N S  
TYPE ARS RELAY 

CAUTION: B efore putting protection r e lays into 
s e r vi c e ,  remove all blocking which m ay h ave b e en 
ins erted for the purpo s e  of s e c uring the p arts during 

shipm ent.  Make sure that all moving p arts operate 
fr eely and c an close p rop erly. Op erat e  t h e  r e l ay to 
c h e ck the s e ttings and e l e ctrical connections.  

A R S  A P P L IC A T IO N  

The ARS relay is a high speed c ontact c o n verter  fo r 

a 20 volt low e n e r gy l e v e l  signal. It may b e  u s e d  as 

a trippin g auxiliary for relays such as the SP an d 

SDG- 1 or as an o s c illograph interfac e .  

The driving device must b e  capab l e  o f  providing an 

input to the ARS of 6 milliampe r e s  at a l e v e l  o f  

1 5  to 2 0  vol t s .  

C O N S T R U C T IO N  & O P E R A T I O N 

The type ARS re lay is compo s e d  of 1 or 2 AR units 

with s eries resistors,  a printed circuit modul e ,  and 
indicating contactor s witches ( ICS) when r e quired,  

moun t e d  in a FT- 1 1  o r  FT- 2 2  cas e ,  d e p ending upon 
styl e .  

A R  U n i t  

T h e  relay consists of four stationary contact s c r e w s ,  

four leaf  spring moving conta c t s ,  a m o vin g arm ature 

and card assembly,  which operates the moving c on­
tacts ; a U s h ap e d  l aminat ed core , a coi l ,  a fram e ,  

a molded insulation block and a s e r i e s  resistor .  

The armature an d card as sembly slip o v e r  a hinge 

pin which is inserted in the lamination s .  The m oving 

and stationary c ontact s are mount e d  on the molded 
insul at ion b lo ck . The mol d ed block an d coil  and 

lamination assembly ar e moun ted to t h e  frame.  All  

contac t s  are fin e  silver.  

When the coil and r e s i stor are en ergized,  the arma­

ture is attracted to the laminatio ns . The c ard m o v e s  

w i t h  the armature thereby op e rating t h e  m oving 

SUPERSEDES I. L .  4 1 -759 .2  
Comp l ete R ev i s i on 

c ontac t s .  The tension of the m o vi n g  c ontacts is t h e  

resetting forc e .  

High s p e ed operat ion is obtained b y  t h e  l o w  inert i a  
o f  the moving parts , a s e nsitive electromagn e t ,  a n d  

the pro p e r  L / R  rat io of the op erating circuit.  

P rinted Circuit Modul e 

The print e d  c ircuit  module c on tains t h e  prope r  

num b e r  o f  transistor s ,  prot ective z e n e r  diodes , 

capac i tors , resistors,  and diodes for t h e  buffer e d  

amp l i fi er circuitry c on trolling eac h AR unit.  With 
the rat ed s upply vol tage to the re lay ,  the p roper 

signal voltage appl i ed to an input t e rmin al will  
c aus e the related AR unit to pick up.  The A R  unit  
will  then energize the res ( i f  used),  which w il l  s eal 

around the AR unit contacts.  

The removal of the input voltage will  cause the AR 

unit  to drop out .  

I ndi ca ting Contactor Switch Uni't ( I CS) 

The d-e indicating c on t ac t o r  s witch is a s m all  

c lapp e r  type d e vice.  A magnetic armature ,  to which 
l eaf- spring mounted c on tacts are attached, is 
att rac t ed to the magnetic core upon e n e rgization 
of the swi t c h .  When the switch close s ,  the movin g 
contacts bridge two stationary contac t s ,  c ompletin g 
the t rip circuit . Also durin g this o pe ration two 
fin gers on the armat ure d e fl ec t  a spring located on 
the fron t of the switch,  which allows the operation 

indicator target to drop. 

The front sprin g ,  in addition to holding the targ e t ,  

provi d e s  restraint for t h e  armature and thus controls 
the pickup value of the switch. 

C H A R A C T E R IS T IC S  

All ARS relays are capabl e of bein g energized c on­

tinuo usly.  The input energy r e quirements are listed 

in Tab l e  I .  
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TY P E ARS R E LAY------------------------------------------------------------------------

AR Un i t  

All A R  units are c apable o f  b e i n g  energized c on­
tinuously.  All high spe e d  relays will  pick up at 80% 

o f  rat e d  v ol t a g e  o r  l e s s ;  an d drop out at 1 0 %  o f  
rated voltage or higher.  

Typical o p e rating t im e s  and e ffective contact 
boun c e  are outlined in the t ab l e s  II  an d I V .  

Each relay contact i s  rat e d  3 amps continuous a n d  

3 0  amp s l o n g  enough to trip a breaker.  

I nd i c a t i n g  Contactor Sw i tch ( I CS) 

The AR contacts will s afe ly c lo s e  30 amp e r e s  at 

250 volts de and the s e al-in contacts of the i n dicat­

i n g  con tactor switch will  safe ly carry this current 
long enough to trip a circui t  br e ak e r .  

T h e  indicatin g c ontactor switch has t w o  t a p s  that 

provide a pickup s etting of 0 . 2  or 2 amp eres . To 
c han ge taps require s connecting the lead located 
in front of the tap block to the desired setting by 
means of a screw conn e ct i o n .  

I CS C i r c u i t  Con stants 

0 . 2  amp e r e  tap - 6 . 5  ohms d e  resistan c e  

2 . 0  amp e r e  tap - 0 . 1 5  ohms de resistance 

ARS Operate and Reset T i me 

The o perate and r e s e t  times for the ARS r e lay are 

shown in Table s  I I  and III .  The ARS op eratin g tim e 
is the combin e d  time of the circuit delay time ( Tab l e  

I I I )  plus t h e  AR u n i t  t i m e  ( Table I I )  accord i n g  to 
the particular c on tact arran ge m e nt used.  

S E T T I N G S  

I nd i ca t i n g  Contactor Sw i tch ( I CS) 

The o n ly s e t ting required on t h e  res u nit is t h e  

s el e ct i o n  o f  the 0 . 2  or 2 . 0  amp e r e  tap setting. This 

i s  made by c o n n e c t i n g  the l ead l o c at e d  in front o f  

the tap block to t h e  desired settin g by m eans o f  

t h e  c o n n e cting s c r e w .  

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

The r elays s hould b e  m oun ted on s witchboard 

panels or their  equi valent in a l o c ation fre e  from 
dirt , moisture , e xc e s si v e  vib ratio n ,  and heat .  Mount 

2 

t h e  relay vertically by means of the four moun tin g 

holes on the flange for semi-flush mounting or by 

means of the rear mounting stud or studs fo r p ro­
j ection moun t i n g .  Either a mounting stud or t h e  
moun tin g screws may b e  utilized f o r  groun d i n g  t h e  
relay. The e l e ctri cal connections may b e  m ad e  

direc tly t o  the t e rm i n al s  b y  means o f  s c r e w s  for 
s t e el panel mounting or to t h e  t erminal studs 
furnish e d  with the relay for  thick p a n e l  m ountin g .  
The terminal studs may b e  easily removed o r  in­
serted by locking t wo nuts on the stud an d t h e n  
turning the prop er n ut with a wrench.  

For  detailed information on t h e  FT- 1 1  o r  FT- 2 2  
cas e ,  refer t o  I . L .  4 1- 0 7 6 .  

T A B L E  I 

I NP U T  ENE R GY REQUI R EM ENTS 

I NP U T  
MAXIMUM INPUT VOLTAGE 

RAN G E  
INPUT CURRENT 

( d e  Volt s )  
REQUIREMENT 

( de Volts)  

2 0  1 5  to 20 6 Mi lliamp eres 

T A B L E  I I  

AR UNI T OP E RATE AND R ES E T  T I M E S  

Rat e d  Operat e  Ti m e  R es e t  Time 
Operating ( M i l li se c onds) ( Mi ll i s e c o n d s )  

Ene rgy NO Contact NC Contact NC Contact 
( WATTS) C l o s e s  O p e n s  C l o s e s  

1 0  2 . 0  1 . 5  4 . 0  

T A B L E  I l l  

MAXI MUM CIRCUI T DELAY T I M E  

D E L A Y  
I N P UT VOLTAGE T I M E  IN 

(de Volt s )  APPLIED MIC ROSECONDS 

20 15 Volts 90 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  ARS R ELAY --�----------------------------------------------------------------�I_. L_._4�1�-7�5�9.�2�A 

T A B L E  I V  

AR UNI T CO NTACT BOU N C E  

E ffective Bou n c e  Time 
CONTACT I n  Milliseconds 
LOADING 

Normal ly N o rmally 
Open C l o s e d  

D ry Circuit 2 6-8 

1 0  Watt ( on e  AR relay )  1 -

Break er Trip Coil . 2 -

T A B L E  V 

b .  N ormally c lo se d  contact g ap s hould b e  

. 0 1 3  minimum. 

2.  Contact pre ssure 

a. On four normally open contact relay s ,  t h e  
norm al ly open contacts should h av e  approxi­
minately 4 gram s pressure on the card in the 
de- e n ergized positio n ,  and 15 to 30 grams 

contact pres sure in t h e  energized positi on . 

b .  On two normally open and two n orm ally 
c l os ed r e lays, the n ormally c l o s e d  contacts 

---

s hould have app roximately 1 5  grams contact 

p r e s sure in the de- en ergized posit i o n .  Each 

normal ly open c o ntact s pring should hav e 

app ro ximately 8 grams p r e s sure against th e 

card. 

3.  Armature gap 

CONTACT I N T E R RU P T I NG CAP A B I L I T Y  T h e  arm ature gap should b e  . 0 0 9  inches m eas-

( AMP E R ES) ured at t h e  n arrow e s t  part of the armatu re gap.  

RE SISTI V E  I N D U C TI V E  

LOAD L OA D  

D . C .  VOLTAGE 
WI L L  WI L L  

I NTERRUPT INT ERRUP T 

2 5 0  0 . 2  0 . 1 

1 2 5  0 . 5 0 . 2 5  

4 8  1 . 5 1 . 0 

A D J U S T M E N T S  & M A I N T E N A N C E  

The proper adj ustments to i n s ure correct op eration 
o f  this r e lay hav e  been mad e  at th e factory a n d  

should not r equire readj ustment afte r  r e c e ipt b y  
the cust omer .  I f  the adjustments h a v e  b e e n  chan g ed 
or the relay tak e n  apart for repairs , the instructions 
below should b e  followed.  

ACCEP TANCE CH ECK 

AR U n i t  

T h e  fo llowin g check i s  recommended to i n s ure that 

the AR unit i s  in prop er wo rking order . 

1 .  Con tact gaps 

a .  N ormally open con tact s shoul d  have a gap 

of . 0 1 8  to . 0 2 3  i n c h .  

4 .  Contact operate time 

Per Tab l e  II 

I nd i c a t i ng Contactor Sw i tch ( I CS) 

C los e the main re lay c on tac t s  and pass s uffi c i e n t  
d-e c u r r e n t  through the t rip c ircuit to c l o s e  the 

c o nt ac ts of the res.  This value of c urrent should 
b e  n ot great e r  t han the p artic ular res t ap s e ttin g 
u s e d .  The operation i n dicator target  s hould drop 
fre ely.  

P r i nted C i rc u i t  Module 

The fo llowing check i s  recommended to insure that 

the circ uitry o n  the pri n t ed c i rcuit module is fun c­
tioning prope rly.  

1 . Apply rat ed v oltage to the prop e r  supply t e r­
m in als , marked positive an d n e gativ e  o n  int ernal 
s c hemati c s .  

2 .  Apply rat e d  voltage t o  e a c h  i n p u t ,  o n e  a t  a 

tim e ,  and its respective AR unit s hould op erate 

( p i ck up ) .  Remove the input an d the A R  unit 

should drop out.  The ARS relay should o p erat e 
within the times s hown in Tab l e s  II and I I I .  T h e  

A R S  operatin g time is t h e  c ombin e d  t im e  o f  the 

c i rcu it delay time ( Tabl e I I I )  p lus the AR unit  

t ime ( Table I I )  according to the particular c on­
tact arran gement used.  
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TYPE  ARS R ELAY--------------------------------------

4 

C A L I B R A T IO N  

U s e  the fol l owing proc edure for calib rati n g  t h e  r elay 

if  the relay has b e e n  tak en apart for repairs or t h e  

adj u s t ments disturbed.  This procedure should not 

b e  used until it  is app arent that the relay i s  n o t  

i n  p rop e r  wo rkin g  ord er.  ( ( Se e  " Ac c ep tanc e  C h e ck " )  

Tripping  Relay (AR U n i t) 

If the type AR trippin g relay unit adj us t m en t s  are 

disturb e d  or are i n  error ,  o r  it  b e c o m e s  n ec e s sary 
to r eplace some part , u s e  the following adjustment 
p roc edure.  

a. Adj us t the set screw at the rear o f  t h e  top of 

the fram e to o btain a 0 . 009-inch gap at  the rear 

end o f  the arm at ure air  gap.  

b .  Adj u s t  each c on tact  sprin g to obtain 4 grams 

p r e s s ur e  at  t h e  very e n d  o f  the spring .  This 

p r e s s ur e  should b e  s uffi c i e nt to m o ve the spring 
away from the ed g e  of the slot of the card.  On 
the t wo n orma l ly op e n  two n o rm ally clo s e d  

c o n t a c t  relay ,  adj ust each norm ally open contact 

sprin g for 8 grams to j ust move the con t a c t  

away from t h e  car d .  Adj ust the n o rmally c l o s e d  
contact f o r  1 5  g r a m s  s p r i n g  pre s s u r e ,  to j u s t  
move contact spring away from the c a r d .  Th en 

adj ust the stat ion ary c on tact s c r e w  to j u s t  
a way from t h e  c ard. 

c.  Adj ust eac h station ary c on tact screw to obtain 
a contact gap of 0 . 0 20 to 0 . 0 2 2  i n c h e s  for the 
normally open contact s .  E n ergize th e rel ay and 
the n ormally c ontacts should have 1 5  t o  30 

grams c on tact fol l o w .  The normally closed,  if  
any , should have a c on tact gap o f  . 0 1 5  in che s .  

When c al ibrated a s  outlin ed above,  t h e  r e l ay s houl d 

m e et the characteristics of Table II and I V .  

I n d i cat i n g  Contacto r Sw itch ( I CS) 

C l o s e  the main r e l ay c ontac ts and pass sufficien t 

d-e current t hrough the trip c i rcuit to c l o s e  the 
cont acts of the res. This val u e  of current should 

b e  not great e r  than the particular  res tap setting 
b eing used.  The ope ration i n dicator target  should 
drop fr e e ly.  

The con tact gap should be appro x i m at e ly . 04 7 "  

b e t w e e n  the bridgi n g  m o ving c on tact and t h e  ad­
justab l e  stationary contac t s .  The bridging mo ving 
c ontact should t ouch both stat ionary c on tacts 

simultan e ously. 

P r i nted C i r c u i t  Module  

No calib rat ion required o t h e r  than c h e c k  l i s t e d  

un der  acc eptan c e  c h e c k .  

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

Repair work can be don e most satisfact orily at the 

factory. H o we v e r ,  interchan geab l e  parts c an be 
furnished to the custom ers who are e quipp ed fo r 
doi n g  repai r  work . When ordering parts,  a l w ay s  
give t h e  compl ete nameplate data. 
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TYPE ARS R ELAY ----------------------------------------------------------------�I . L�·�4�1�- 7�5�9 .�2A� 

R E L A Y  C I R C U I T  CI R C U I T  
S T Y L E D E S C R I P T I O N  I N T E R NA L  BOA R D  B O A R D  

N U M B E R S C H E M AT I C  ST Y L E  C O M P O N E N T  
N U M B E R  L O C A T I O N  

F T- 1 1  CASE 

7 1 8B820A09 4 8  Vdc ; 21\1 c ontac t s ;  2 res units 7 1 9 B 9 63 ( Fig.  1 )  204e 674GO 1 880 A 4 3 6  ( Fig.  5 )  

7 1 8B 8 20 A 1 0  1 2 5  V d c ; 2 M  contac t s ;  2 res units 7 1 9 B 9 63 ( Fi g .  1 )  2 0 4 e 6 7 4 G 0 2  8 8 0 A 4 3 5  ( Fig.  6 )  

7 1 8B 8 20 A 1 1 250 Vdc ; 2M conta c t s ;  2 res units 7 1 9B944 ( Fig.  2 )  2 0 4 e 8 1 8G0 1 8 80 A4 3 3  ( Fi g .  7 )  

7 1 8B 8 2 0A 1 2  4 8  Vdc ; 2 M  contact s ;  1 res unit 7 1 9B945 ( Fig.  3 )  2 0 4 e 6 74G0 1 880A4 3 6  ( Fig. 5 )  

7 1 8B8 20A 13 125 Vdc;  2 M  contac t s ;  1 r es unit 7 1 9 B 9 4 5  ( Fig.  3 )  2 0 4 e 6 74G0 2 880A435 ( Fig.  6 )  

7 1 8B 8 20 A 1 4  2 5 0  Vdc ; 2 1\1  c on tact s ;  1 res unit 7 1 9B946 ( Fig.  4 )  2 0 4 e 8 1 8G0 1 880A433 ( Fi g .  7 )  

F T- 22 CASE 

7 1 7B 7 70 A 10 4 8  Vdc ; 2M- 2B contact s ;  7 1 9B95 1 ( Fig.  8 )  2 0 4 e 7 6 1 G 0 2  880 A 9 6 2  ( Fig.  1 3 )  

7 1 7B7 70 A l l  1 2 5  V d c ;  2M- 2B contact s ;  7 1 9 B9 5 1 ( Fig.  8 )  2 0 4e 7 6 1 G 0 1 8 80 A 4 3 4  ( Fig.  1 4 )  

7 1 7B7 70 A 1 2  4 8  Vdc ;  4 M  contacts 7 1 9B 9 5 2  ( Fig.  9) 2 0 4e 7 6 1 G 0 2  8 8 0 A 9 6 2  ( Fig.  1 3 )  

7 1 7B 7 70 A 1 3  1 2 5  V d c ;  4 1\1  contacts;  7 1 9 B 9 5 2  ( F i g .  9 )  204e 7 6 1 G O  1 8 80A4 3 4  ( Fi g .  1 4 )  

7 1 7B 7 7 0 A 1 4  48 Vdc ; 2 M- 2B contac ts ; 2 r e s  units 7 1 9 B 9 4 7  ( Fig.  1 0 )  204e 7 6 1 G 0 2  8 8 0 A 9 6 2  ( Fi g .  1 3 )  

7 1 7B7 70A 1 5  1 2 5  Vdc ; 2M- 2 B  contacts ;  2 res units 7 1 9 B 9 4 7  ( Fig. 1 0 )  204e 7 6 1 G 0 1  880A434 ( Fi g .  1 4 )  

7 1 7B770A 1 6  2 5 0  V d c ; 2M- 2 B  contact s ;  2 res units 7 1 9B94 8 ( Fig. l 1 )  2 0 4 e 7 62GO 1 880A43 1 ( Fig.  1 5 )  

7 1 7B 7 70 A 1 7  4 8  Vdc;  4 M  contacts ;  2 res units 7 1 9B 9 5 6  ( F i g .  1 2 )  2 0 4 e 7 6 1 G 0 2  880A9 6 2 ( Fi g .  1 3 )  

7 1 7B 7 70A 1 8  1 2 5  Vdc ; 4 1\1  contac t s ;  2 res units 7 1 9B 9 5 6  ( Fig.  1 2 )  20 4 e 7 6 1 G 0 1 8 80A434 ( F i g .  1 4 )  

7 1 7B 7 7 0 A 1 9  4 8  V d c ; 4 M- 4 M  contacts ; 7 1 9 B 9 5 3  ( Fig.  1 6) 2 0 4e 6 7 5 G 0 2  8 8 0 A 9 6 5  ( Fi g .  2 3 )  

7 1 7B770A20 1 2 5  Vdc; 4M-4M contact s ;  7 1 JB953 ( F i g .  1 6) 2 0 4 e 6 75 GO 1 880A964 ( Fig.  2 4 )  

7 1 7B7 70A2 1 4 8  Vdc ; 4M- 2M/ 2B contacts ; 7 1 9 B9 5 0 ( Fi g .  1 7 )  204 e 6 7 5 G 0 2  8 80A965 ( Fig. 2 3 )  

7 1 7B 7 7 0 A 2 2  1 2 5  Vdc;  4M-2M/ 2B contac t s ;  7 1 9B950 ( Fig. 1 7 )  2 0 4 e 6 7 5 G 0 1 880A964 ( F i g. 2 4 )  

7 1 7B770A23 4 8  Vdc;  2M/2B- 2M/ 2 B  c ontac t s ;  7 1 9B949 ( Fig. 1 8) 2 0 4 e 6 7 5 G 0 2  8 80A965 ( Fi g .  2 3 )  

7 1 7B7 70 A24 125 Vdc ; 2M/ 2B- 2M/ 2 B  c ontact s ;  7 1 9B94 9 ( Fi g .  1 8) 2 0 4 e 6 7 5 G0 1 880A964 ( Fig.  2 4 )  

7 1 7B770 A 2 5  4 8  V d c ;  41\1- 4 1\1  cont ac t s ;  2 res units 7 1 9 B 9 5 4  ( Fi g .  1 9 )  2 0 4 e 6 7 5 G 0 2  8 8 0 A 9 6 5  ( F i g .  23 ) I 
7 1 7B770A26 125 Vdc ; 4 M- 4 M  contacts ;  2 res units 7 1 9B954 ( Fig.  1 9 )  204e 6 7 5 G0 1 8 8 0A964 ( Fig.  2 4 )  

7 1 7B770A27 2 5 0  Vdc;  2:\1- 2B/ 2!\1-2B contacts;  2 res units 7 1 9 B9 5 5  ( Fig.  20) 2 0 4 e 7 63G0 1 880A963 ( Fig.  2 5 )  

7 1 7B770 A 2 8  1 2 5  Vdc ; 2l\1- 2B/ 2M� 2 B  contac t s ;  2 res units 7 1 9 B 9 5 7  ( Fig. 2 1 )  2 0 4 e 6 75GO 1 880A964 ( Fi g .  2 4 )  

7 1 7B770A29 2 5 0  Vdc ; 4 1\1  contac t s ;  2 res units 7 1 9B 9 5 8  ( Fig. 2 2) 2 04 e 7 62GO 1 880A43 1 ( Fi g .  1 5 )  
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TY P E  A R S  R E L A Y-------------------------------------

6 

COHPONill STYLE MO REO. ENG. REF. 
CAP'ACITOR 

C1 81f9.llf37tllll 1 .0117 NFD 

D I ODE 
01 837A692H03 1 I M611-5A 

ZENER D I ODE 
Z 1  185A21 2H06 1 I N3fi86ll 
Z2 l 86A.797tt06 1 I M957! 
,,_,, (mvoc) 1 87A936H 1 7  2 I M30508 

Z3-Z I �YDC} 878A61 9H02 2 1 . 511:E6U 

TRA.JI S I S TORS 
01-02 1 25VDC 837A617HOI 2 2Jt3589 
Q1-</2 I "'DC) 762A672 H I II  2 2111561!11 

RES I STOR 
" • 02 629A531H32 2 I Kn-.sw-2% 

" 629A531 H78 1 82k0•.5W-U, 
.. 629A53 1H63 1 zo��:n-.sW-2% 
" 629A53 1H56 1 IOKO-.SIJII-2% 

( LEFT-tiANO) AR --­
( R I GIIT·HUD) U ---t--+--' 

REO HANDLE 

06 ( 1 25VDC) 
" IJ.8VDC 

1 85A209H21 1 SkO•IOW-2%. 
763A129H21 1 I .  SID-SW-5% 

" 1 ""c ) 1 202586 

TEST SWITCH " I 125VDC) 1 267293 

1 
1 

200 0 - 25W 
1soo n -zsw 

S U B . l 

7 1 9 8 9 6 3 

Fig. 1 .  Typ e A R S  R elay - Sin gle Input Bu ffer - I AR Un i t  with 2 M  Con tacts - 2 /CS Units in 
F T- 1 1  Case 48 & 125 VD C. 

COMPONENT STYL1 KQ, R£2.. FO<l. OFF. 
CAPAC ITOR 

C1 8119A�7HOII 1 G0117 NfO 

OIOOE 
01  837A692H03 1 1 1Uiii5A 

ZENER D I ODE 
Z1 1 85.l212H06 1 I N36868 
Z2 1 86A7971t06 1 llt9578 

Zll .. Z5 1 87A936H 1 7  · 2 I M 30508 

TRAIIS I STORS 
02 878A�32HO I  1 2NII063 

RESISTORS 
Rl - lt2 629A531H32 2 uo-.sw -2% 
R3 629A 31 H78 1 , . _ •·11 
.. 629A53 1H56 1 10KO· 5W·1� 
R7 I250V) 1205222 1 6000 0- 25W 

LEFT 
(HAND ) AR 

(RIGHT HANOI A R 

S U B . l 

7 l 9 B 9 4 4  

Fig. 2. Typ e  ARS R elay - Single Input Buffer - I AR Un i t  wi th 2M Con tacts 2 ICS Units in  

F T- 1 1  Case 250 V.D.  C. 
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T YP E  ARS  R ELAY ----------------------------------------------------------------------�'·�L�· �4�1 -�7�59�·=2A� 

(RIGHT HANOI A R  

LEFT 
( HANOI AR 

Fig. 3.  

� 10 ART � 2  
L------· I 

5 AR 

RED HANDLE 

C114PONENT 
CAPAC I TOR 

C1 

D I ODE 

__Q.!__ 
ZENER: D I ODE 

Z1 

l2 
!3-1£ ( 1 25YDC I 
Z3-Z6 18VDCI 

TIIAMSI STOII:S 

Q1-Q2 ( 1 25YDCj 

Q1-</2 I ""'i 
R E S I STOR 

1!1 -11:2 

R3 

f---- " 
RS 
" f1 2 5YDC) 

" I 18VDCI 

" I "'ocl 
R7 {1 25YDcj_ 

STYU NO. REQ. 

8�9A14-37H0ij 1 

837l692H03 1 

1 85A212H06 1 

1 8U797H06 1 

187A936H17 2 

178A619H02 2 

837le17HOI 2 

762A672Hllt 2 

629i531H32 2 

629A531H78 1 

629A531 H63 1 

629A5JIH56 1 
1 85A209H21 1 
763A\29H21 1 

1 202586 1 
1267293 1 

ENG. REF. 

.0�7 I*FD 

l �lt5A 

IN36868 

1 119578 

I M305011 

1 . 5KE68A 

2N3589 

2N5681 

I K11-.5W-2,; 

82Kfi-.5W-21o 

20Kfi-.5W-2%-
1 OKn-.s•-n. 

5K0-1 0W-'21o 

1 .  5K0-5W-51o 

200 n - 2sw 

1500 n - z s w  

S U B - l 

7 1 9 8 9 4 5  

Typ e ARS Relay - Single Input  Bu ffer - I AR Un it with 2 M  Contacts I ICS Units in 

FT- 1 1  Case 48 & 1 25 V . D . C .  

- JlcS\ � 10 .. � T � 2 - � I 

COMPOHE!IT STYLE NO. 
CAPA C I TO R  

C 1  8�9.U37H014 AR ,-------. 5 
D I ODE 

01 837A692H03 

ZENER D I ODE 

Z1 1 85A21 2H06 

12 186A797HO£ 

zq-zs 187A936HI7 

TRANS I S TORS 

Q2 B78A,.J2H01 

RES I STO�S 

R i -R2 6 2 9 A S J I H J 2  

" 629A531 H78 

" 629AS3 1 H56 
R7 ( 250VDC) 1 205222 

RE� 

1 

1 

1 

1 

2 

1 

2 

1 

1 
1 

EI'!G. R E f  

. 0 � 7  lo4FO 

1 116145A 

1 1'!36868 

I N957�-
I N30�'J9 

2H,.063 

1 Kn-.sll'-2" 

82HI-.Sw-2· 

1 OKO-. SW-2�. 

60000 - 25W 

S U B . l 

7 l 9 B 9 4 6 

Fig. 4. Type ARS Relay - Single Input Bu ffer - I AR Un it with 2 M  Contacts 1 /CS Units in 

F T- 1 1  Case 250 V . D . C .  
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TY P E ARS R E LAY-----------------------------------------------------------

��§�w��� 0) � 
0 0 

l l z s  I 
I @ @2 

3@ � 8 ©4 w 
0::: 

0 0 

Fig. 5. Compon en t  Lo cation Single Input Bu ffer in Type F T- 1 1  Cas e - 48 VDC. 

0 0 

0'2. 

� 0  04 

0 0 

Fig. 6. Compon ent Locati on Single Input  Buffer in F T- 1 1  Case 125 VDC. 

8 

S U B . 2 

8 8 0 A 4 3 6 

S U B . l 

8 8 0 A 4 3 5  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE  ARS R E LAY ----------------------------------------------------------------------�I.�L�·�4�1 �·7�5�9 .�2�A 

AR ( LEFT HANOI, 
'-._ 

-0 

.\ 0 

?>-0 

-0 -0 

S U B . l 

8 8 0 A 4 3 3  

Fig. 7. Compon ent L ocation Sin gle Input Buffer in FT- 1 7  Case 250 VD C. 

12  

13  

AR (RIGHT HAND) 

'COM PON E N T  S T Y L E  NO 

_[_. I  

--c...10 

{= � 
c: 
_r-+ 6 
L... 7 

REO ENG REF. 

D I ODE 
- 02 Bl7Afintl03 _L_ �( ��==1���=':::: -- -- --ZEHER O I OrlE 

Zl - Z6 
n . n  

1 8SA21 2H06 
IB6A7 7H06 
187A936 H \ 7  

: )'2..L__ 
I M3 C 5 0 5  

AR (R IGHT CENTER) -....,,__ 
"<l 878A619H02 1 , 5 � E 68A 

AR (LEFT CENTER)�-� 

. l r · -01+{ 1 o
·

, . 

l_ , - -t--�- ?- -cb--t - -ct-·9- -8/ _ j 
® cb G ® 10 

FRONT.VIE.W 

RED HANDLE 

TEST SWITCH 

TE RMINAL 

TRAHS I S TOK 

R I O  629A531 H63 
R \ 1  E23A 1 H 

12 12 0 A203K21 

't I � '- 51'1- � 
8 2 ' 1 , - . s " - 2 "  

R\2  ( ij8VOC) 76JA1 29H21 l , SKfl-SW·S•. 

� 
�voc 1202586 

1
2
5
o
00
o n

0
,

_
�
2�5--:::-w

w '------_____ R_p ( mvoc 1267293'-"�---+---'---+-=��--'------1 

S U B . l 

7 1 9 B 9 5 l  

Fig. 8.  Typ e  ARS R elay - 2 B uffered Input "OR" - 1 AR Un it 2M2B Contacts in 

FT-22 Case 48 & 125 VD C.  
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T YP E ARS R E LAY-------------------------------------------------------------------------

1 0  

1 2  

1 3  

A R  I L E F T  HAND) 
AR I RIGHT HAND) 

AR I RIGHT CENTERI 

AR (LEFT CENTERI 

RED HANDLE 

TEST SWITCH 

TERMINAL 

�
.
M� ONE NT 

CA P A C I TOR 
I - 2 

D I ODE 
0 1 - 02 

STY L E  NO 

8� JA.liJ7 HOll 

lFNfl 100 
- ze  _!B' llJiC 

l2 - l7 1 8 6 h 7 '! 7 H06 
ZB - Z 1 2  ! 25�DC 1 87 A 9  3 (11-1 1 7  
lB - Z 1 2  ____IDP 7 �61 9'1 2 

TRANJ I S I OR 
____Q]__-=2.i 1 25VO 
___9_3-_Q_� liB�OC 

3-H 
_[10 

R l l  
R 1 2  1 25VDC 
1!12 ( li8�0C) 

8 3 7A{· I 71'1JI 
762A( l 2 H i ll  

1 85A209H21 
76JAt29H21 

..r- '  
� 1 0 _c-+ 2 
c:..... 3 
� 4  
c:.._. � ...c:--+ 6 
4 7  

REO ENG. Rt.F_ 

.o� 7 �co 

I �3J�OB 
I � � �tg.l. 

e ' • · '- ' • -2 " 

zr;. r_ � - .,  
I 0 • 0- - 'Jo�  .. 2 ', 5 Kli-1 QW-5�, 
1 ,  s �n-sw-s� 

S U B .  1 

7 1 9 8 9 5 2  

Fig. 9. Typ e  ARS R elay - 2 Buffered Input "OR " - 1 AR Un it  4M Con tacts in F T- 22 Case 48 & 125 VDC. 

AR ( LEFT HAND) 

AR (RIGHT CENTE A} 

AR I LEFT CENTER! 

� � ® NE- 4 
@) @ @ 13 

:·  Q--Q--0--0--0--0--
�-<>--_6 _ <L¢ _ _  o _ _  Q _ _  

12 

1 3  

A� (R IGHT HAND) 

RED HANDLE 

TEST SWITCH 

TERM INAL 

� 10  

T I ICS II I 

'--��--.: : 
_[ 1 • 6 

L �
IC�� ? ���i----�--=-----+�'�n�c�E-�=--�_l RE:-�1-- �:- _-)�� 

- --Cl-=-C2 8li9Aii37H0ll 2 ,0147 �FD 
�O�I�OO�E�,--�

,,
,- ----t-�

,,
�,� 

.. �92�HO� -z-- '"6� - -----

ER D I  DE 

TRANS STOR 
Q3 �_Q_ij 125VOC 

RESISTORS 
Rl�R2·R7·R8 

_.,_., 

83H.617H01 
7 A672Hl ij  

H7 

2N5681 

1 Kil· 5W•2 
82Kll·,. 5W-2� 
20Hl- 'JII• 

f-----"-� �'-'�--;-;1 :;:25-;::VD:-:C-;--j--';��!�"'�"'�;,;'!�';:;�';-� -+--7-11 I���= 1 0::5"' 
R l  "-8VDC \ , SK!l-ili-5 . 
R l 3  ijSVDC 1 202586 200 {J- 25W 
R13 1 25VDC 1 267293 1 500 ll 2�� 

S U B . 1 

7 1 9 8 9 4 7  

Fig. 10. Type ARS Relay - 2 Buffered Inp ut "OR " - 1 AR Un it 2M2B Con tacts 2 ICS Un its in FT- 22 Case. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  ARS R E L AY -----------------------------------------------------------------------I .�L�- �4�1 ·�7�59�·�2A� 

AR ( LEFT HAND) 

AR I LEFT CENTE Rl 

<zy) eyJ � "" 4 . I' 

® @ @ 13 
:·o-·o-·o-·o-·o--c;;-- -- -- -: 
L_o __ p __ .Q __ ¢_5¢ __ <i/__ _ _  .J 

12 

1 3  

COM�ONEMT 
-CA.PAC IT  R 

Cl  - C2 

Dl - 02 

- ll_  
Z 2  - Z7 
z - Z I O  

TltAMSISTOR 
!L. 

R S I S  RS 
-
.RJ-
• I I  250 YDC 

STYLE MO. REQ. 

811-9.l!l37H0rt 2 

837l692H03 

2 
2 

187l936HI7 2 

878A�21t01 I 

• I H32 ' 
629A53 1H78 2 

1205222 I 

� 10 
AR i �� f I 

: � 
: :  .�.::=1;:::=:::. 6 AR '[_� 

-----\.tr- 7 
EMG. R F .  

.Oit7 MFD 

l lt6rt5A 

IM368&8 
IM9578 
IM30SOB 

2.063 

Kn-. . 
82K0-.5'W·2 
IOlO• SW-2 
sooo n - 25W 

S U B . 1 

7 1 9 B 9 4 8 

Fig. 1 1 . Typ e ARS R elay - 2 Buffered Inp ut "O R "  - 7 AR Un i t  2M2B Con tacts 2 /CS Units in 

FT-22 Case 250 VDC. 

AR ( LEF T HAND) 

AR (R IGHT CENTER 

AR (LEFT CENTER) 

® ® � N! � 4 

® @ @ 1 3  

, . o --o-·o-·o·· o -·c;;·-�-9 _.9 _  (l __ Q _ _  6 __ Q _ _  

12 

1 3  

AR (R IGHT HAND) 

RED HANDLE 

TEST SWITCH 

TERMINAL 

l 1 • 6 
AR r T ICS!ICS\_ 

� 7  
���cO�M�Po�•g·£M�T��- ====too}s'n�L£[J•�o�. ==�JR�Eh·=t�''�'�· }•DEF�.==� 

CAPA.CITOR -
Cl - C2 

DIODE 
01 - 02 

ZENER DIODE 

837 69 H 

Zl - Z6 185A21 2H06 
I A 0 

Z8 - Z12  12SVO 18H.936H17 
ZB - Z12 4.8VO 878A619H02 

TRA.NSI STOR 
03 -� 1 H 171101 
3 - 014 llaVDC 762.1.67211 \ lt  

RESI STORS 
R1-R2-R7-R8 

R3 - R9 
RIO 
R \ 1  

R l  VD 
Rl lt8VDC 
R13 125VDC 

629.&.5311132 

629A.531H63 
629i53 1H 6 

7 il H 1 
1 202586 
1 267293 

11136868 
1149576 
IN301i06 
1 5KE68A. 

21t3569 
2N5681 

1 Krl -.sw -
82KO- 5W - 2 ,  
20K0-,5W - 2� 
lOKn-.sw - z-; 

�Q ·lOW - 5� 
1 s � r.-sw - 5'. 

zoo n - z�w 
I SOO 0 - 2"11' 

S U B . 1 

7 1 9 B 9 5 6  

Fig. 72. Typ e  ARS R elay - 2 Buffered Inp u t  "OR" 7 A R  Un it  4 M  Contacts 2 ICS Units in 

FT-22 Case 48 & 7 25 VDC. 
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TYP E A RS R E LAY--------------------------------------------------------------------

1 2  

(@] @ �  3 
@ 

+ (§J e + 

ffi@] J []I] 
m:n mE [@ IBTI 7 I:B:TI C2 + I  I +  C l  ffi[J J [lli] [[[] m:J !Jill � 

[]l] 
Rl2 

+ + 
4 5 6 7 
@@@@ 

Fig. 13.  Comp onen t  Location Two Bu ffered Input "OR " in F T-22 Case - 48 VD C. 

-+1�..-----P..'_'-_ ___.� + 
... "3 c;. 'T 

0000 

+ 

+ 

Fig. 14.  Componen t  Location T wo Bu ffered Input "OR " in F T-22 Case 125 VDC. 

S U B . 2 

8 8 0 A 9 6 2  

S U B . 1 

8 8 0 A 4 3 4  
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TYPE  ARS R EL AY-------------------------------------------------------------------21.�L�·�41�·�75�9�.2�A 

+ 

I 'Z. 
0 0  

"' s co '7 
0 0 0 0  

S U B . l 

8 8 0 A 4 3 l  

Fig. 1 5. Component Location Two Buffered Inp ut "OR" in F T-22 Case - 250 VDC. 

AR2(l£FT CENTER) 

ARZ(LEFT HAND)---------

ARI{LEFT CENTER) --

FRONT VIEW 

ARI (LEFT HAND) 

R I {RIGHT HAND) 
AR I ( LEFT HAND) 

RED HANDLE 
�EST SWITCH 

TERMI NAL 

18 

����!;�:�------��ST�Y�LE�K�O---+_R�E�Q·�--·�·�G.�R�Ef�·---1 
Cl - C2 8ll9A!+37H0" .Oll7 MFO 

�·�·-----------�----------�--�----------f---''"'-'-'-"'"'-------1-''"-'37 �692 HO 3 INti_� 

ZENER D I ODE 

Zl  - Z6 IBSA2 1 2 H06 1 1136868 

ZJ-ZB-Z \ 1 -Z \ 2  llBVDC 878Ati\9H02 1 .SKE68A 

0 1  TO ll ll8VOC 

RES I STORS 

R I -R2·R7-R8 

R3-R9 

837A617H01 2NJ589 

762A672H i ll  2115681 

6291153 1"'H3"'1-+--'----I-''C''"'---'-'''"-'-_,'-'-'-
629�531H78 82Hl-.511-2", 

R ll - R 1 0  6 2 9 A 5 3 1  H 6 3  20Kn-. 51'1'•2;'; 

S U B . l 

7 l 9 B 9 5 3  

Fig. 1 6. Relay Typ e ARS - 2 Single Buffered Inp uts - 2 A R  Units (A l l  M ake) Con tacts in 
F T-22 Case - 48 & 1 25 VDC.  
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T YP E A R S  R E LAY-------------------------------------------------------------------------

1 4  

AR2(LEFT CENTER) 

AR2(LEFT HAND)--

ARI(RIGHT CENTER) 

ARI  (LEFT HAND) 

AR I ( RIGHT HAND) 
A R I ( LEFT HAND) 

RED HANDLE 
TEST SWITCH 

TERMI NAL 

C l  � C2 

D I ODE 

0 1  · 02 

f---" - l7 _D_:�B:-Z 1 1 -Z 1 2  1 25VDt 
Z3-Z8-Z 1 1 -Z I 2_l 148VDC 

TRA N S I STOR 
� I  TO �4 ( 1 2SVOC) 

___Q_1_ T O QI4 148YOC 

R E S I S TORS 

8149A14J7H014 ,0147 MFD 

837.1.692H03 

1 85A212H06 I M 36868 

186A 797 H.�06'--j-��t-�I N�95�7�B ----j 
1 87A936H17 I H J�� 
878A 6 1 9 H0 2  1 . 5KE68A 

837A617H01  
762A672Hll.i 

2M3589 
2N5681 

S U B .  1 

7 1 9 B 9 5 0
1 

Fig. 1 7. Relay Typ e A R S  · 2 Single Buffered Inp uts - 2 A R  Units (4M-2M 2B) Contacts in F T- 22 Case. 
48 and 1 25 Vdc 

R2 (RIGHT HAND) 

ARI (LEFT HAND) 

ARI (RIGHT HAND) 
A R I { LEFT HAND) 

REO HANDLE 
TEST SWITCH 

TERMI NAL 

18 

COMF'OHEIH 
CAPACI TOR 

STYLE HO REQ. E M G .  H F .  

C l  • C 2  8149AI.i37H'".,_04,___,._,_t-•'-'0-""-'ccf-'-O----\ 
��----------+---·-------4---+----------� 

01 - 0 2  83H692HOJ 1 � ' . ': �  

Z 2  - Z 7  186A797H06 
Z3-Z8-Z 1 1 -Z 1 2 1 25VDC 187A936H I 7  
ZJ-ZB-Z 1 1 -Z 1 2( li8VDC} 8 7 8 A 6 1 9 H02 

�-H S I 'lTOR 

I H9578 
IH30508 
1 , 5KE68A 

Q l  TO QI.i 1 25YOC 
----2..!.....TO QI4 li8YOC 

837A61 7-'"HO"-'I--+--'-----1-"2"'-KJ">50�-� 
762A672HI \4 2N568\ -� 

S U B . 1 

7 1 9 B 9 4 9  

Fig. 18. R elay Type A R S - 2 Single B uffered Inp u ts - 2 AR Un its (2M2B - 2M2B) Con tacts in F T- 22 Case.  
48 and 1 25 Vdc 
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T Y P E  ARS R E LAY ----------------------------------_..:.I.:..:L:.:·..:4:..:.1...:.·7..:5.:..9:..:.2::.:.A 

ARZ{LEFT HAND} 

REO HANDLE 
TEST SWITCH 

TERMINAL 

CAPACITOR 
C l  · C2 8119AII37HO'I ,0'17 HFO 

�f -� ---------+----------��-1----------i r--"'·' . _::--"'�'------+--"'"=7 At:.�9� H_92___ _2 __ ___c' "cc".:.e'c.' ----� 

� r-

''

-

"

�

';clc�O_-
�I
�

O�:�:�������t��I�B-S�A-2-12-H0-6--�---+--
I
N-3-<8�6-B --� 

72 - l 16!iA 79 1HQ•'!_6 __ -+---'---t---"IN:z92'S7-'CB ____ _, �?8-Z I 1 - Z 1 2  1 25VOC 1 8H.Cf_3�o6."'H '"'--+--'---+-'' N"CJ"C""'-0"-B __ ___j 
Z3-Z8-Z 1 1 -l1� 118VD� 87BA61 9H02 1 . 5KEtl8.l 

TRA N S I STOR 
Q l  TO Q'I 125VDC 837A617H01  

7 6 2 A 6 7 2 H 1  'I 

R E S I STCRS 
R I -R2-R7-R8 629AS J I H 3 2  

2 M 3 5 8 9  
2 11 5 5 8 1  

S U B . l 

7 l 9 B 9 5 4  

Fig. 1 9 .  Relay Typ e ARS - 2 Sing l e  Buffered Inp uts - 2 A R  Units A l l  Make Contacts -
2 /CS Units in F T-22 Case - 48 and 1 25 Vdc 

18 

ARZ (LEFT HANO)I---+--'"f'=f-"-t--'-1 
ARZ (LEFT CENHq)-

--
COMPOIIE �T 
CAPACITOR 

C I -C2 

D I ODE 

0 1 -02 

�_D I OD E  

Z 1 -Z6 
Z2-Z7 
ZI.I-Z5-Z9-Z..!.Q_ 

T R A H S • S T O R  

R I ( R IGHT CENTER) Q2 - " 

ARI (L£FT HAND 
RE S I STOR 

� 1 -R2-R7·118 
R3-R9 
111.1-RIO 

R i  1 - • 1 2_l250VOC] 

TER .. INAL 
- -· 

STYLE NO, " . 
e'19A"'J7ttO'� 

8JH692HOJ 

185A 2 1 2 H06 
1 86A797H06 

illA93 � 1 7  

878AI.I321t01 

629A. ll11_2 
629A.531H78 

629A.531 H56 

120S222 

ENG. REF, 

�k) AR � I 
AR _c----+ 2 

AR � 3  
I .c------+ 4 

· � 5  AR�� 

,Q"'7 MF0 

1116"15.1. 

I NJ686 B 
1 11957 8 
"0" 

'"''" 

- W-2' 
82'Hl·.51i-2� 

10KO•,Sii•2\ iooooo • ,. 

S U B . l 

7 l 9 B 9 5 5  

Fig. 20. Relay Typ e ARS - 2 Single Buffered Inp uts - 2 A R  Units (4M-4M) Con tacts - 2 ICS Units in 
FT-22 Case- 250 VDC. 
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TYP E ARS R E LAY --------------------------------------------------------------------�I.�L�-�4�1�-7�5�9-�2�A 

1 6  

AR2 (LEFT HANOI 

AR I LEFT HANOI 

AR(RIGHT CENTER) 

AR (LEFT CENTER) 

REO HANDLE 
TEST SWITCH 

TERMINAL 

f-'C""'""'-�-----t------+---t----f---"'"-' -=-_,D'-'.2 ___ -t---"'""'""" '·_.2'"HO""J-+_-_� \---'CI H6_\l_�� 

�,,�,�,,-,�,�,,�,----t------+----1·---------
Zl  - Z6 1 SSA2 1 2 HO'C'6'-----+----'-i-'"'"'JE""-8lc_oB 

__ -i r----_1? - ll_ 186A797H06 I M9 5 7 �� 

��-Z 1 1 -Z 1 2 [ 1 2SV,_,'"oc"+---"'"""'"'"""'"'"'c_'_+�-+-'"'�J,o5-o� 
Z3-Z!I-Z1 1-ZI2( �8VDCl 878A619H02 l ,'H�� 

---
TRAN S I S TOR 

��Ql __ T�O_Q�·���I2�5�VD�£L�r-�·�37
�
A6�1

�
7H_O_I _+-

�
-+

�
i����� �_TO Q\1 IJ8'1DC 762.l672H1 \I 21156_!!� 

r-----------�---- --+---+------ ---

S U B . l 

7 1 9 B 9 5 7  

Fig. 2 1 .  Relay Typ e  A RS - 2 Sin gle Buffered Inputs - 2AR Un its (2M2B-2M2B) Con ta cts · 
2 / CS Units in F T-22 Case - 7 25 Vdc 

� � <!$) NEG 4 l "  

@ @ @ 1 1  
,-o--o-·o-·o-·o-·<:>-- --
l_o __ ..Q._.Q _ _  Q_5<LL 

1 2  

1 3  

R ( RIGHT HANOI 

REO HANDLE 

TEST SWITCH 

TERioiiNAL 

COMPQM�HT 
CAPAC I TOR 

Cl - C2 

D I ODE 
!l l - 02 

lE,.ER O I ODf 
ll · Z6 
l2 · ll 
Z9 - l 10  

TRA�S I S  TOR 

.•R2-R7-R8 
R3-R9 

� 1 1  250VDC) 

STYLE HO, RfO. 

837A692H03 

185A21 2HO€ .....,--
1 86.l797H06 
187A936H17 

878AI.I32HOI 

fi29A5.JIJU; 
629A5JIH78 

1 205222 

� 10 
A R T  I ICS a 

I 

ENG. R E F ,  

,0\17 MFD 

1 116\15 

N E E  
I N957B  
N305UB 

2NW63 

1 Kn- 5w-2' 
hn- W-2' 

1 0Kil- SW•l'. 
6000r. • 1\W 

S U B . l 
7 1 9 B 9 5 8  

Fig. 22. Typ e  ARS R el a y · 2 B uffered Input "OR " · 7 AR Unit 4 M  Contacts 2 /CS Units in 

F T- 22 Case 250 VD C.  
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T Y P E  ARS R E L AY ------------------..:..:.:I . L:..:....:. 4�1 - 7..::..:.59=. 2A 

[[OJ I 2 3 
@@ @ 

+ 
® 8 
I R IO  I 

fm I IZ 12 I 
7 

C 2 +I 
I R 9 I 
I R 8 I I I  zal IIZ6 I 
I R7 I 

R l 2  

+ 

R 6 

IZ I I  I I 
I Z 3  II 

9 
4 5 6 7 
@ @ @ @  

I R l 

I Z l II 
I R 2 I 
I R3 I I +  C l  

I I Z2 I 

~ 4 

8 
I R 5 I 

+ 

+ 

S U B - 2 
8 8 0 A 9 6 5  

Fig. 23. Compon en t L ocation T wo Sin gle B u ffered Inputs in Typ e F T-22 Cas e - 48 VDC. 
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TYP E ARS R EL AY----------------------

1 8  

+ 

+ 

+ 

t 

S U B . l 

8 8 0 A 9 6 4  

Fig.  24. Component Loca tion Two Sin gle Buffered Inp uts in Typ e  FT-22 Case - 125 VDC. 
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TY P E  ARS R E LAY ---------------------..:..;_I . L_ . ..:..;_4 1 -__;7 5_9 ._2A 

+ 

' 'Z. 
00 

4 S  <0 '7 
0 0 00 

Fig. 25. Comp on en t Lo cation Two Sin gle Buffered Inputs in FT-22 Case 250 VDC. 

+ 

+ 

S U B _ 1 

8 8 0 A 9 6 3  
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