
INSTALLATION 
Westinghouse LL 41-759 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into ser­

vice ,  remove all blocking which may have been in­

serted for the purpose of securing the parts during 

shipment. Mak e  sure that all moving parts op erate 

freely. Inspect the contacts to see that they are 

clean and can close prop erly. Operate the relay to 

check the settings and e lectrical connections. 

A P PLlCATION 

The AR relay is a four-pole auxiliary type relay, 
especially designed for ultra high speed circuit 

breaker tripping duty in protective relaying systems. 

The AR relay is well suited for bus arrangements 

where more than one breaker mu st be tripped. It can 

provide isolation as well as high speed tripping. The 

AR relay may also be applied to provide isolation of 

primary and back-up relaying, and provide high speed 

tripping for zone one faults .  

An AR relay is available with a time delay drop­

out. It can be used in applications where a delayed 

dropout of 0 . 1  seconds is desired. 

CON STRUCTION AND O P E RATION 

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 contacts; a u shaped laminated core ,  a coil, 

a frame,  a molded insulation block and a series 

resistor. Refer to Fig. 1 and 2. 

The armature and card as sembly slip over a 
hinge pin which is inserted in the laminations . The 

moving and stationary contacts are mounted on the 

molded insulation block. The molded block and coil 
and lamination assembly are mounted to the frame. 

All contacts are fin e silver. 

When the coil and resistor are energized,  the 

armature is attracted to the laminations. The card 

moves with the armature thereby operating the mov-

NEW INFORMATION 

ing contacts. The tension of  the moving contacts is 

the resetting force. 

High sp eed operation is obtained by the low 

inertia of the moving parts, a sensitive electromag­
net, and the prop er L/R ratio of the operating circuit. 

The AR unit used for a time delay dropout is  

similar to  the  one described above. The series 

resistor in the above is replaced by a resistor and 

capacitor combination shunting the AR coil. 

Operation Indi cator (0. 1 . )  

The d-e op eration indicator i s  a small clapper 

type device.  A magnetic armature is attracted to the 

magnetic core upon energization of the switch. 

During this op eration two fingers on the armature 

deflect a spring located on the front of the switch, 

which allows the operation indicator target to drop . 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus 

controls the pickup value of the switch. 

C HARACTERISTICS 

The AR unit without a series resistor has a 

sensitivity of 50 milliwatts. By the proper combin­
ation of the AR unit and a series resistor , an optimum 
speed of 2 milliseconds can be obtained for an ener­
input of 10 watts. 

All relays 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 1 0% of 
rated voltage or higher. 

Typical operating times and effective contact 

bounce are outlined in the tables I and II. 

The operate time of the relay with delayed drop­

out is about 6 milliseconds at rated voltage for a 

normally open contact.  The relay will have a 0 . 1  

second dropout time after being energized at  least 
0 . 0 1 5  seconds. 
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TYPE AR RELAY-----------------------------------------------------------

2 

1- NO RMALLY CLOSED STATIONARY CONTACT SCR EWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - L EAF  SP R ING MOVI NG CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY CO IL 
6 - MOLDED INSULATION BLOCK 

Fig. 1 Type AR Unit with two make ancl two break contacts (Front View). 
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TYP E  AR R ELAY------------------------------------------------------�'·�L.�4�1�·7�59 

5 

2 __ , 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OPEN STATIONARY CONTACT SCREWS. 
3 - MOVING ARMATURE.  
4 - U-SHAP ED L AMINATED CO RE. 
5 - ARMATURE GAP ADJUSTMENT SET SCREW. 

Fig. 2 Type AR Unit with two make anc/ two break contacts (Sic/e View). 
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TYP E  AR R ELAY---------------------------------------------------------

TABL E I 

OP ERATE AND RESET TIMES 

I R ated Op erate Time R e s et Tim e 
Operating (Millisecond s)  (Milliseconds 

Energy NO contact NC contact N C  contact 
( WATTS) Cl oses Opens Clo s e s  

1 0  2. 0 1 . 5  4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

TABLE II 

CONTACT BOUNCE 

Effectiv e  Bounce Tim e 

Contact in Milli s econds 

L o ading Normally Norm ally 

Open Closed 

D ry Circuit 2 6 - 8 

1 0  Watt 

(one AR relay )  1 - - -

Break e r  Trip Coil .2 - - -

Contact Rating 

Each relay contact i s  rated 3 amp s  continuous 
and 3 0  amps long enough to trip a break er. 

S ETTINGS 

AR Unit 

No s ettings are required. 

Operation I ndicators (01) 

The only s etting required on the or is the sel ec­

tion of the 0. 2 or 2. 0 ampere tap s etting. Thi s 

sel ection is made by connecting the l e ad located in 

front of the tap block to the d esired setting by means 

of the connecting screw. 

I NSTALLATION 

The relays should be mounted on s witchboard 

panels or their equival ent in a l ocation free from dirt, 

moi sture, excessive vibration, and heat. Mount the 

relay vertically by means of  the four mounting hol e s  

o n  the flange for semi-flush mo unting or by m e ans of  

the rear mounting stud or studs for proj ection mo unt­

in g. Either a mounting stud or the mounting screws 

may be utilized for grounding the relay. The electri­

cal connections may be made directly to the terminal s 

by m eans of screws for ste el panel mounting o r  to 

the terminal studs furnished with the rel ay for 

thick p anel mounting. The terminal studs may be 

e asily removed or inserted by locking two nuts on 

the stud and then turning the p rop er nut with a 
wrench. 

For detailed FT case inform ation refer to I . L .  

4 1 -076. 

ADJUSTMENTS AND MAINTE NANC E 

The proper adjustments to insure correct op er­

ation o f  this relay have b e en made at the factory 

and should not require re adjustment after receipt by 

the custom er. If the adju stments have b e en changed 
or the relay taken apart for repairs,  the instructions 

below should be follo wed. 

Acceptance Check 

The following check is reco m m ended to insure 

that the relay is in prop er working order. 

1. Contact gaps 

a. Normally open contacts should have a gap o f  

. 01 8  to . 023 inch.. 

b. Normally clo sed contact gap should be . 0 1 3  
minimum. 

2. Contact pre s sure 

a. On four normally op en contact relays,  th e 

normally o p en contacts should have app rox­

imately 4 grams pres sure on the card in th e 

d e-energized po sition, and 1 5  to 3 0  gram s 

contact pressur e  in the energized po sition. 

b .  On two normally o p en and two norm ally 

clo sed rel ays,  the normally clo s ed contacts 

should have app roximately 8 grams contact 

pres sure in the de- energized po sition. Each 

normally op en contact spring should have 

approximately 8 grams pressure against the 

card. 
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TYPE AR RE LAY--------------------------------------------------------�I.�L�.�41�·7�59 

3 .  Armature gap 

The arm ature gap should be approximately . 00 9  
inches measured at the n arrow e st p art o f  the 

armature gap . 

4. Contact operate tim e  

P er Tabl e 1 

5 .  Operation Indic ator (O .I. ) 

Clos e  the main relay c ontacts and p as s  suffi­

cient d-e current through the circuit to drop the 

target of the O.I .  This value of current should b e  

not greater than the p articul ar O .I .  tap setting 

being used.  The operation indicator target should 

drop freely. 

6.  AR relay with tim e d elay on dropout. 

Connect the relay as shown in Fig. 1 3 .  When the 

AR coil has b een energized for 2 5- 35 milli­

seconds its dropout time should be a minimum o f  
1 0 0  milliseconds. The R relay should b e  adj usted 

such that its contact break time is 25- 35 milli­

s econds. Al so the timer must be of the type 

which may b e  started and stopped by break con­

tacts.  

CALI BRATI ON 

Use the following procedure for c alibrating the 

relay if the rel ay has been taken apart for repairs o f  

the adjustments disturbed. This pro c edure should 

not be used until it is app arent that the relay is not 

in proper w orking order. (See "Acceptance Check") 

Tripping. Relay (AR) 

The type AR tripping rel ay unit has b e en prop erly 

adju sted at the factory to insure correct op eration, 

and under normal field conditions should not require 

readj u stment. If, how ever, the adjustments are dis­

turbed in error, or it beco m e s  necessary to replace 

some part, use the following adj ustment proc edure. 
Thi s proc edure should not be used until it i s  app ar­

ent that the relay is not in prop er working order. 

a. Adj ust the s et screw at the rear of th e top of the 

frame to o btain a 0 . 0009 -inch gap at the rear end 

of the armature air gap . 

b. Adjust each contact spring to obtain 4 grams 

pres sure at the very end of the spring. This pres­

sure should be sufficient to move the spring 

away from the edge of the slot of the card. On 

the two norm ally o p en two normally clo s ed con­

tact relay ,  adjus t  each spring for 8 grams to just 

move the contact aw ay from the card. 

c. Adjust each stationary contact screw to obtain 

a contact of 0.0 20 to 0 . 0 2 2  inches for the normal­

ly open contacts. Energize the relay and the 

normally o p en contacts sho uld have 15 to 30 

grams contact follow.  The normally clos ed, if 

any, should have a contact gap of . 0 1 5  inches.  

When calibrated as outlined above,  the rel ay 

should m eet the characteristics of Table I and II. 

REN EWAL PARTS 

Repair work c an be d one most satisfactorily at 

the factory. However,  interchangeable parts c an b e  

furnished to the custo m ers who are equipped for 

doing repair work . When ordering p arts , always give 

the co;nplete nameplate data. 
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TYP E AR RELAY-----------------------------------------------------------

Rl GHT CEJITER 

LEFT CUTER 

RIGHT HAND 

LEFT KAMD 

HINGED 
ARMATURE UNIT 

d888:��5 ?6�1. 
60000-250 •••• c. 

629A496 

Fig. 3 In ternal schematic of th e Type AR Relay 
with 4 make contacts in FT - 1 1  case. 

RIQIIT CENTER -

Ill 181fT HUD 

HII&ED •RNAw:.�m--------

LEFT CENTER--­

LEFT HAND -----------

INTERNAL SCHEMATIC 

FRONT VIEW 

RED HANDLE 

lEFT CENTER 

LEFT HAND 

lliNG£0 
ARMATURE UH IT (R.M.) 
LOWER VOLTAGE 
RATING IF DISIMILAR 

15000 125 v.o.c. 

60000 250 v.o.c. 

629A495l 
Fig. 5 Internal sch ematic o f  th e Type AR Relay in 

FT -22 case, double unit, with 8 make 
contacts. 

6 

INTERNAL SCHEMATIC 

LEFT lUND 

LEFT CEIHER 
I 

L 1/ } .. I 
I 

' 

RIGHT HAND 

RIGHT CENTER 

HINGED 
ARMATURE UIIIT 

15000-125 v.o.c. 
IDODQ-250 Y. D.  C. 

RED HUDLE 

TEST SWITCH 

--TERM INAL 

Fig. 4 Internal sch ematic o f  th e Type ,;:...R Relay 
with 2 make- 2 break contacts in FT - 1 1  case. 

INTERNAL SCHEMATIC 

RIGHT HAND 

RIGHT CENTER 

HINGED 
ARMATURE UNIT 

(L.H. ) 

LEFT CENTER --

\.EFT HAND 

RED HANDLE 

LEFT HAND 

LEFT CENTER 

RIGHT CENTER 

RIGHT HAifD 

HINGED / ARMATURE UNIT (R.H. ) 
LOWER VOLTAGE 
RAT IKG IF DISSIHI 

15000 125 Y.D.C. 
60000 2SD Y.D.C. 

_ --RED HANDLE 

-- TEST SM ITCH 

_ TU:MIMAL 

762A529 

Fig. 6 In ternal schematic of th e Type AR Relay in 
FT -22 case, double unit, with 6 make and 
28 con tacts. 
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TY P E  AR RELAY 

liGHT HAND ....__ -----
R I GMT CEIHER -----..__ 

HINGED 
ARMATURE UNIT 

(L.H.) 

LEFT HAND ----

LEFT CENTER--

INTERNAL SCHEMATIC 

- ---lJ 
L AR 

I I 

LEFT MAIO 

lEFT CUTER 

RIGHT HAlO 

RIBHT CEITU 

HIIIGEO 
UMATUIE UNIT 

IJ)Wt:·�o�naE 
UTIIG IF DISSIMIUR 

16000 125 Y.D.C. 
60000 250 Y.D.C. 

RED HAitDLE 

TEST SWITCH 

- TEIMIIUL 
762A580 

Fig. 7 Internal schematic of the Type AR Relay in 
FT -22 case, double unit, with 4 make ancl 4 
break contacts. 

IMTERUL SCHEMATIC �-�-�--
� � LEFT ---j �� +_:c;- �RIGHT 

LEFT 
CD=:-1 _r-<.V RIGHT """'

.-

�-,;-J T �-CD_, ·mm 

HINGED---- �' _ !5000·!25 V.D.C. 
ARMATURE "' '( -\ 60000·250 V.D.C. 
UNIT ,-� AR , - 9 '-Y "-J \.IV 

I �-__j 
FRONT VIEW 

762A582 

Fig. 9 Internal schemati c of th e Type AR Relay in 
front connected mole/eel case with 2 make -
2 break con tacts. 

LEFT 

LEFT 
CEITEI 

HIIGED 
ARMATUIE 
Ill IT  

IITERIAL SCHEMA Tl C 

I.L. 41-

IIMT 

R I GHT 
CEITER 

-------+-t5oOa-125 v.o.c.  
60000·250 v. o.c. 

FROMT V lEW 

629A89 

Fig. 8 In ternal sch ematic of the Type A R  Relay in 
front connected mo le/eel case with 4 mqke 
contacts. 

LEFT CENTER 

LEn "AIIID 
OPERATION 
IMDICATOR 

RIGHT CENTER 

RIGHTHAitD 
OPERATION 
INDICATOR 

HINGED 
ARMATURE UfiiT 

REO HANDLE 

TEST SWITCH 

TERMIUL 

836A646 

Fig. 10 Internal schematic of the Type AR Relay in 
the F T- 71 case with 2 Operation Indicators. 
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TYPE AR RELAY--------------------------------------------------------

8 

HINGED 
AR•4ATURE UNIT 

RIGHT CENTER� 

LEFT CENTER 

LEFT HAND 

INTERNAL SCHEMATIC 

RIGHT HAND 

RED HANDLE 

TEST SWITCH 

TERM I MAL 

836A840 

Fig. 11 Internal schematic of  the Type AR Relay in 
the FT- 1 1  case with time delay dropout. 

FOR I AMP. ICS FOR 0.2 AMP. TAP FOR 2 AMP TAP 

12 s v.o.c .. ---.-­
Pos. 

ICS 

125 X V.D.C. NEG. 

AMPS. 

12s voc---...-­
POs. 

I C S 

52 

12sv.o.c.X 
NEG. 

AMPS. 

100-". 

S TYLE NUMBER 1955 870 (100 OHMS) FOR L�-:��·D·��·n�--·-·--�., 
I� ! i i i ! i 'I r::-------:.,r-----��... h 

l ...._,, "'-J' .i. 

0 

-
I y INO�:Mll NT;. CENTERS) -

I 

12 5 

ICS 

52 

12sv.o.c.X 
NEG. 

Fig. 12 External schematic for the Type AR Relay. 

836A753 
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TYP E  AR RELAY 

NOTES: 

AR RELAY 

IN FT-11 

C ASE 

1.....+----,""""--.-../ --- 12 5 V. D.C. 
POS. 

L---+--------- 12 5 V.D.C 

N EG. 

R 

ELEC T R ONIC 
TIMER 

START 

STOP 

I. R RELAY I\OUST BE SET SUCH THAT 

THE BREAK CONTACTS OPEN 
IN 25-35 MILLISECONDS. 

2. TIMER MUST BE ABLE T O  BE STARTED 

BY CONTACT BREAK AND STOPPED BY 

C O NTACT BREAK. 836A744 

Fig. 13 Test connection s for the Type AR Relay 
with time delay on dropout. 

CLEARANCE HOLE FOR .190 SCREW 

3 ' --38---

1 !l -----i--- I !l 16 ! 16 

I r--_!_CD T 
-t- -l i ---+H--+-
' I I--IlD --Hi'ffi+---f 

� ml� 
(\J (\J 

.190 TERMINAL 
HARDWARE 

435 64 

J j 55 64 

I.L. 41-759 

17 
32 

629A331 

Fig. 14 O utlin e ancl drilling plan for th e Type AR relay in the front connected molded case. 
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TYPE AR RELAY---------------------------------------------------------

10 

TERM I NAL AND 
MOUNTING DETAI LS 

• 190-32 SCREW 

SPACERS FOil 
TN IN PANELS 

s - 18 SCitEW 1 6 ( FOil TH I C� 
PANEL USE 

L1s  STUD) 16 
• 190-32 SCftEW 

9 T6 

I 

{ 9 �L "i .DIA.II MOLES FOil 

25 
5 T& 

_ '· • 190-32 NTG; SCREWS 

2- r- '  32 � 

t t 

PANEL CUTOUT & 01! I LLIMG 
FOR SEMI -FLUSH MTG • 

-lc-. 

9 sl 
8 

___ ., T& DI A.HOLE 

�133 ��­
� 6� i i 

I .!_ ..j.- I !.. + I !..--+ I _!.. 32 32 . 32 32 
PAMEL Dlti LL I MG 0� CUTOUT FOI! 
PltOJECT ION MTG. 

(FitONT V I EW) 

TEININAL 
NUMBER 

57-D-7900 

Fig. 15 Outline and dri llin g plan for the Type AR Relay in the F T- 1 1  case. 
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TYPE AR RELAY----------------------------------------------------------�I.�L�.4�1�-7�59� 

(' ' I ' ,/l· �-'\ .190-32 SCI!EW 1 �Jj�-------- PANEL 
I I -/ I . . 

� SPACER1 FOR j :(/ TH�N PANELS 
I I I T&·ta SCt£W Vi ! � /- {flit mec I I f1MtL S£ i �rr . i f .f-11 sUD) , �1-tnr.J � •• 

! • 1 Jill1J-Y • 19o-32 3CREW )��� -� 

_ \. (I L .. . FOR THICK PAIIEL 

� ��T� _ _ _ - � -U�SE- 1 90-32 STUD 

) - -�,-L ______ - '=' 1.H. ,f:i- --- -
- ..JI_I:.tj- - - - - - -

-i"'l:� 

!-- 5�1 I 2 2S -! � I/-· O IA.� MOLES FSO!t
EWS 32 � �� +- _____ · . 19o-32 MTG· CR 

T ·--- t - t �  = � 
"' ) Ot 'I ,J .... f-- ;.· 't: ,.J N I _,.., - I., ..... -i.;; I i__ _; y I ;_i _.� � � � I 16 I 

;...,._ 5 z -..1 
8 

l . :!.! ft<& 

-- 611 DiA . TEIMIMAL MUfo!BE!t --

TERNIMAL AND 
MOUMTI•G DETA I LS PAIEL DRILLING 01! CUTOUT FOit 

PI!OJECTIOII MTG. 

( FllOIIT VIEW) 

Fig. 16 Outline an d dri lling plan for the Type AR Relay in the FT-22 case. 
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Westinghouse I.L. 41-759A 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION:  Before putting protection relays into ser­

vic e ,  remove all blocking which may h av e  been in­
s erted for the purpose o f  securing the parts during 

shipment. M ak e  s ure that all moving parts op erate 

fre ely. Inspect the contacts to s e e  that they are 

clean and can close properly. Operate the relay to 

check the settings and e le ctrical connections. 

A P PLICATION 

The AR rel ay i s  a four-pole auxiliary typ e relay,  
e sp ecially designed for ultra high speed circuit 

breaker tripping duty in prote ctive relaying system s. 

The AR rel ay is well suited for bus arrangements 

where more than one breaker mu st be tripp ed. It can 

provide isolation as well as high speed tripping. The 

AR rel ay may al so be applied to provide i solation of 

primary and back-up relaying, and provide high sp e ed 

tripping for zone one faults. 

An AR relay is available with a time delay drop­

out. It can be u sed in applications where a delayed 

dropout o f  0 . 1 seconds is desired. 

CONSTRUCTION AND OPERATI ON 

AR Unit 

The relay consists of four stationary contact 

screws , four leaf spring moving contacts, a moving 

armature and card as sembly, which op erate s the 

moving contacts; a U shaped l aminated core, a coil, 

a frame, a molded insul ation block and a seri e s  

resistor. Refer to Fig. 1 and 2.  

The armature and c ard assembly slip o ve r  a 
hinge pin which is inserted in the laminations. The 

moving and stationary contacts are mounted on the 

molded insulation block. The molded block and coil 

and l amination assembly are mo unted to the frame. 

All contacts are fine silver. 

When the coil and resistor are energized , the 

arm ature i s  attracted to the lamination s .  The c ard 

moves with the armature thereby operating the mov-

SUPERSEDES LL. 41-759 
*Denotes change from supersed ed issue 

ing contacts. The tension o f  the mo ving contacts i s  

t h e  res etting force.  

Hi gh sp eed operation is obtained by the low 
inertia o f  the moving p arts ,  a sensitive electromag­

net, and the prop er L/R ratio of the operating circuit. 

The AR unit u s ed for a tim e  delay dropout i s  

similar to the one described above.  T h e  s eries 

re sistor in the above is replaced by a resistor and 

capacitor combination shunting the AR coil . 

Operation I ndicator (0. 1 . )  

The d- e op eration. indicator is a small cl app er 

type device.  A magnetic armature is attracted to the 

magnetic core upon energization of  the switch. 

During this op eration two fingers on the armature 

deflect a spring lo cated on the front of the switch, 

which allows the operation indicator target to drop . 

The front spring, in addition to holding the tar­
get, provides restraint fo r the armature and thus 
control s  the pickup valu e of the switch. 

C HARACTERISTIC S 

The AR unit without a series resistor has a 

* sensitivity of 500 milliwatts. By the prop er combin­
ation of the AR unit and a s erie s  re sistor , an optimum 

speed of 2 milliseconds can be obtained for an ener­

gy input of 10 watts. 

All relay s  are cap abl e of being energized con­

tinuously. All high speed relay s  will pick up at 

80% of  rated voltage or l ess;  and drop out at 1 0% o f  
rated voltage or higher. 

Typical op erating times and effective contact 

bounce are o utlined in the tables I and II. 

The operate tim e  of the relay with delay ed drop­

out is about 6 milliseconds at rated voltage for a 

normally op en contact. The relay will have a 0 . 1 

second dropout time after being energized at l e ast 

0 . 0 15 seconds. 
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TYPE AR RELAY-----------------------------------------------------------

3 

2 

I 
2 

4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - LEAF SPRING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL  
6 - MOLDED INSULATION BLOCK 

* Fig. 1 Type AR Unit with two make ana two break contacts (Front View). 
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TYPE AR R ELAY ______________________________________________________ �I-�L.�4�1�-7�59�A 

2 

1 

4 

---- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN  STAT IONARY CONTACT SCR EWS. 
3 - MOVING ARMATUR E. 
4 - U-SHAP ED LAMINATED  CORE. 
5- ARMATUR E GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

* Fig. 2 Type AR Unit with two make ancl two break contacts (Sicle View). 
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TYPE AR R ELAY ________________________________________________________ ___ 

TABLE I 

OP ERATE AND RESET TIMES 

i Rated Operate Time R e s et Tim e 
Operating (Millisecond s)  (Millis econds 

Energy NO contact NC contact NC contact 
(WATTS) Cl oses Opens Clo s e s  

1 0  2 . 0  1 . 5  4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

TABLE II 

CONTACT BOUNCE 

Effective Bounce Time 

Contact in Milli seconds 

L o ading Normally N orm ally 

Open Closed 

Dry Circuit 2 6 - 8 

10 Watt 

(one AR relay )  
1 - - -

Breaker Trip Coil .2 - - -

Contact Rat ing 

Each relay contact is rated 3 amp s  continuous 

and 30 amps long enough to trip a break er.  

SETTINGS 

AR Unit 

No s ettings are required.  

Operation I ndi cators (01)  

The only s etting required on the O I  is the sel ec­

tion of the 0. 2 or 2. 0 ampere tap s etting. This 

selection is made by c onnecting the l e ad located in 

front of the tap bl ock to the d esired setting by me ans 

of the connecting screw. 

INSTALLATION 

The relays should be mounted on s witchboard 

panels or their equiv al ent in a location free from dirt, 

moi sture , exc essive vibration, and heat. Mount the 

relay vertical ly by means of  the four mo unting hol e s  

o n  the flange for s emi-flush mounting o r  b y  means of  

the rear mo unting stud or studs for  proj ectio n mount­

in g. Either a mounting stud or the mounting screws 

may be utilized for grounding the rel ay. The electri­

cal connections may be made directly to the terminal s 

by means of screw s  for ste el panel mounting o r  to 

the terminal stud s furni shed with the rel ay for 

thick panel mounting. The terminal studs may be 

e asily remo ved or inserted by locking two nuts on 

the stud and then turning the p rop er nut with a 
wrench. 

For detail ed FT case information refer to I . L .  

4 1 -076.  

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure correct op er­

ation of this relay have b een made at the factory 

and should not require re adj ustment after receip t by 

the customer. If  the adjustments have b e en changed 
or the relay taken apart for repairs , the instructions 

below should be follo wed. 

Acceptance Check 

The following check i s  r e comm ended to insure 

that the relay is in prop er working order. 

1. Contact gaps 

a. Normally open contacts should have a gap o f  

. 0 1 8  to . 0 23 inch. 

b. Normally clo sed contact gap should be . 0 1 3 

minimum. 

2. Contact pressure 

a. On four normally op en contact relays, the 

normally open contacts should have app ro x­

imately 4 grams pres sure on the card in the 

d e-energized po sition, and 1 5  to 30 grams 

contact pressure in the energized po sition. 

b .  On two normally o p en and two normally 

clo s ed rel ays,  the normally clo s ed contacts 

should have app roximately 8 grams contact 

pres sure in the de- energized po sition. Each 

normally op en contact spring should have 

app roximately 8 grams pressure against the 

card. 
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TYPE AR RE LAY----------------------------------------------------------���-L�-�41�-7�5�9A� 

3. Armature gap 

The armature gap should be approximately . 009 

inches me asured at the n arrowest part o f  the 

armature gap . 

4. Contact op erate tim e  

P er Tabl e 1 

5. Operation Indicator ( O . I . ) 

Close the main relay contacts and pass suffi­

cient d- e current through the circuit to drop the 

target of the O . I .  This value of  current should be 

not greater than the p articul ar O . I. tap setting 

being used. The op eratio n indicator target should 

drop fre ely. 

6 .  AR relay with time delay o n  dropout. 

Connect the relay as s hown in Fig. 1 3 .  When the 

AR coil has been energized for 2 5- 3 5 milli­

seconds its dropout time should be a minimum of  
1 0 0  milliseconds. The R relay s hould b e  adj usted 

such that its contact break time i s  25- 35 milli­

seconds. Al so the timer must be o f  the typ e 

which may b e  started and stopped by break con­

tacts. 

CALl BRATION 

Use the following procedure for calibrating the 

relay if the rel ay has been tak e n  apart for repairs of 

the adjustm ents disturbed. This proc edure should 

not be used until it i s  app arent that the relay is not 

in prop er w orking order. (See "Ac ceptance Che ck " )  

Tripping Relay (AR) 

The type AR tripping rel ay unit h as b e en prop erly 

adju sted at the factory to insure correct op eration, 
and under norm al field conditions should not require 

readj u stment. If, however, the adjustm ents are dis­

turbed in error, or it beco m e s  necessary to repl ace 

some part , use the following adj ustme nt procedure.  

This proc edure should not be used until it is app ar­

ent that the relay is not in prop er working order. 

a. Adj ust the set screw at the rear of the top of the 
* fram e to obtain a 0 . 0 09-inch gap at th e r£·ar end 

o f  the armature air gap. 

b .  Adju st each contact spring to obtain 4 grams 

pres sure at the very e nd of t he spring. This pre s­

sure should be sufficient to move the spri n g  

away from the e d g e  of the slot of the c ard. On 

the two norm ally open two normally clo s ed con­

tact relay, adjust each spring for 8 grams to j ust  

move the contact away from the card. 

c. Adj u st each stationary contact screw to obtain 

a contact of 0 . 0 20 to 0 . 0 22 inches for the normal­

ly open contacts .  En ergize the relay and the 

normally open contacts should have 15 to 30 

gram s contac t  foll o w .  The normally clo s ed, i f  

any, should have a contact gap of . 0 1 5 inche s .  

W h e n  calibrated a s  outlined above,  t h e  rel ay 

sho uld m e et the characteristics of Tabl e I and II .  

RENEWAL PARTS 

Repair work c an be done most satisfactorily at 

the factory. However,  interchangeabl e parts c an b e  

furni shed to t h e  custom ers w ho are equipp ed for 

doing repair work .  When orderi n g  p arts ,  always give 

the co;nplete n am eplate data. 
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TYPE AR RELAY-----------------------------------------------------------

RIGHT CENTER 

LEFT CUTER 

RIGHT HAND 

LEFT HAOO 

HINGED 
ARMA lURE UNIT 

dgg[t�, ?6�c. 
60000-250 v.o.c. 

RED HANDLE 

TERMIIIAL 

629A496 

Fig. 3 In ternal sch ematic of the Type AR Relay 
wi th 4 make contacts in FT - 1 1 case. 

RIGHT CENTER � 

R IGIIT NAND 

MillED 
ARMATURE UNIT (L.H.) 

LEFT NAMO 

INTERNAL SCHEMATIC 

FRONT VIEW 

REO HANDLE 

LEFT COlTER 

LEFT HAND 

RIGHT HAND 

HINGED 
ARMATURE UNIT ( R.N. ) 
LOWER VOLTAGE 
RATING IF DISI HILAR 

15000 125 v.o.c. 
60000 250 v.o.c. 

REO HAMOLE 

TEST ;)WITCH 

TERMINAL 

629A495 

Fig. 5 Internal sch ematic of  the Type A R  Relay in 
FT -22 case, dou ble unit, with 8 make 
contacts. 

6 

LEFT HI.MD 

LEFT CENTER 

MillED 
ARMATURE UIIT 

20'00 118 Y.D.C. 
1500D-125 v.o.c. 
IOOOD--250 ¥.D.C. 

TEST SWITCH 

TEitMIUL 

837All3 

* Fig. 4 Internal sch ematic of the Type AR Relay 
with 2 make - 2 break contacts in F T- 1 1 case. 

RIIJIT HAND 

RIGHT CEJITER 

HINGED 
ARMATURE UN IT  (L.H.) 

�EFT HAOO 

INTERNAL SCHEMATIC 

RED HANDLE 

LEFT HAND 

LEFT CENTER 

R I GHT CENTER 

AI GHT HAMO 

HINGED 
ARMATURE UNIT (R.N.) 
LOWER VOLTAGE 
RATING IF D I SSIMI 

!SOOD 125 Y.D.C. 
60000 250 v.o.c. 

RED HANDLE 

TEST SWITCH 

TUM I MAL 

762A529 

Fig. 6 In ternal schem atic of th e Type AR Relay in 
F T  -22 case, double unit, with 6 make and 
28 contacts. 
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TYP E  AR RELAY 

RIGHT HAND 

RIGHT CENTER 

MIMGEO 
ARMATURE UNIT (L.H. ) -

LEFT HAND --

LEFT CENTER--� 

INT ERNAL SCHEMATIC 

LEFT HARD 

lEFT CUTER 

RIGHT HARD 

R I &NT CUTER 

t&ooo us v.o.c. 
60000 %50 Y.D. C .  

RED HANDLE 

TEST SWITCH 

TEIIMINAL 

762A580 
Fig. 7 In ternal schem atic of the Type A R  Relay in 

FT -22 case, double uni t, with 4 make anc/ 4 
break contacts. 

IIHEIUIAL SCHEMATIC 

�} 
" 

LEFT CENTER -�--- ri-- R I GMT CENTER 

3 . 

LFFT 0-----l r _
RIGHT 

0-_j � 
20011-'8 Y.D.C. 

N INGED G)� · 150CO·I2S Y.D.C. ARMATURE --G 6DOOn-250 Y.O .C. UIIIT 

FRill VIEW 

837All2 

* Fig. 9 In ternal schematic o f  the Type AR Relay in 
fron t connected mole/eel case with 2 make-
2 break contacts. 

LEFT 

LEFT 
CEITEI 

IITERIAL SCHEMATIC 

I.L. 4 1-759A 

RIGIIT 
CEITER 

./""----1--150011-125 v.o.c. 
60000-250 v.o.c. 

fROMT VIEW 

629A89 

Fig. 8 Internal sch ematic of the Type A R  Relay in 
front connected mole/eel case with 4 moke 
contacts. 

LEn CEITER 

lEFT ftliiD 
OPERATION 
INDICATOR 

RIGHT CENTER 

RIGHT HAND 
OPERATION 
INDICATOR 

HINGED 
ARMATURE UJIIIIT 

RIGHT HAIID 

RED HANDLE 

TEST SWITCH 

TERMIUL 

836A646 

Fig. 10 Internal schematic  of the Type AR Relay in 
the F T-11 case with 2 Operation Indicators. 

7 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR R ELAY--
---------------------------------------------------------

8 

INTERNAL SCHEMATIC 

RIGHT HAND 

REO HAHDLE 

TEST SWITCH 

TERM I HAL 

836A84o 

Fig. 11 Internal schematic of  the Type AR Relay in 
the F T- 1 1  case with time clelay dropout. 

FOR I AMP. ICS 

125 \LD.C.,-..... -­
POS. 

ICS 

125 V.D.C:-. _.__ 
NEG. 

FOR 0.2 AMP. TAP 

125 voc---­
POS. 

I CS 

125 V.D.C .. -_.__ 
NEG. 

IOO.n.. 

STYLE NUMBER 1955 870 (100 OHMS) FOR 

LfE1[:�-� ·o·�� -r-r-------� I� i j i i ! i 

Tl 1{------i{.------� " • 
It I IO��IAi lTC. CEITEIS l 

I 

FOR 2 AMP TAP 

12 5 

ICS 

125 V.D.C.,...-..... -­

NEG. 

*- Fig. 12 External schematic for the Type AR Relay. 

836A753 
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TYPE AR RELAY 

N OTES! 

A R RELAY 

IN FT-11 
C ASE 

'---+----�....._ ____ 12 5 V.D.C 

R 
ELECTR ONIC TIMER 
STAR T 

STOP 

I. R RELAY MUST BE SET SUCH THAT 

THE BREAK CONTACTS OPEN 
IN 25-35 MILLISECONDS. 

2. TIMER MUST BE ABLE TO BE STARTED 

BY CONTACT BREAK AND STOPPED BY 

CONTACT BREAK. 

NEG. 

836A744 

Fig. 13 Test connection s for the Type AR Relay 
with time clelay on clropout. 

CLEARANCE HOLE FOR .190 SCREW 

N 

!----- 31-
1---- llL -+-I !l 16 16 

64 64 . 

�3 
53
_ j] -I 15 I 15 � 16 

TERMINAL 

.190 TERMINAL 
HARDWARE 1------4

35 
64 

I.L. 41·759A 

836A991 

* Fig. 14 Outline ancl clri llin g plan for th e Type AR relay in the front connected molclecl case. 
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TYPE AR RELAY -------

10 

w 
(/) 
oC 
(.) 

.... 

�

3

� 

r

rl �6 ,I I 

6 j --� PANEL LOCATION 
SEMI-FLUSH MTG· 
PROJECTION MTG.'-' ------_j 

• 190-32 SCREW 

TE�MIMAL AND 
MOUNTING DETAILS 

5 i6 18 SCREW 
(FOR THICK 

PANEL USE 
�18 STUD) 

.190-32 SCI!EW 

9 T& 
2 �{ 5 !16�� i DIA.ll MOLES FO� 

_ 1 .!90-32 MTG:sc�Ews 

32 f- ' 
� 

PANEL CUTOUT & DRILLIMG 
FOR SEMI-FLUSH MTG. 

... 

s1 __J 9 
e ., ,  I . 116 DIA.HOLE 

----..�---2� 
611 

TER'11NAL 
NUMBER 

57-D-7900 

Fig. 15 0 tf' c1 u me an clritling plan for the T A ype R Relay in the F T  1 1  - case. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E  AR RE LAY ----------------------------------------------------------�1·_L_._4 1_·7_5_9A 

� 
I 

I I 
I 

t ::� ��· �. i i�· 
.., ,._I_ 

� 

'------:------'u __ I 

. 1 3 ! f-- I ;; j 16 II 
I 3 ........., .. I I ',_\ I �68 

\ PANeL LOCATION 
SEI-41-FLUSM MTG. ----� 
P�OJECTION MTG. ______ _ 

qJ 
- 6'1 OiA. 

TEI!MIIIAL AIIO 
MOUNTING DETAILS 

..,, ID -�-

I 
_L_ 

_J 5 � 1 1 16 -- A.� OLES FOil 2 25 I#- I/ � 0\9<r3� MTG.SCREWS 32 -4r -' +-- --- . 

-��--- =t� 

PANEL CUTCUT & DRILLING 
FOR SEMI-FLUSH MTG. 

PAIIEL DRILLING OR CUTOUT FOR 
PROJECTION MTG. 

(FIIOIIT VIEW) 

183Al58 

Fig. 16 Outline an d drilling plan for the Type AR Relay in the FT-22 case. 
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Westinghouse LL. 41-759B 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into ser­

vice,  remove all blocking which may have been in­

serted for the purpose of securing the parts during 

shipment. M ak e  s ure that all moving parts op erate 

freely. Inspect the contacts to see that they are 

clean and can close prop erly. Operate the relay to 

check the settings and e le ctric al connections. 

A P PLICATION 

The AR rel ay is a four-pole auxiliary type relay ,  
esp ecially de signed for ultra high speed circuit 

breaker tripping duty in protective relaying systems. 

The AR relay i s  well suited for bus arrangements 

where more than one break er mu st be tripped. It can 

provide isolation as well as high speed tripping. The 
AR relay may al so be applied to provide i sol ation o f  

primary and back-up relaying, and provide high sp e ed 

tripping for zone one faults. 

An AR relay is available with a time delay drop­

out. It can be used in applications where a delayed 

dropout o f  0 . 1 seconds is desired. 

CONSTRUCTION AND O PE RATION 

AR Unit 

The relay consists of four stationary contact 
screw s ,  four leaf spring moving contac ts , a moving 

armature and card as sembly, which op erates the 

moving contacts ;  a U shaped laminated c or e ,  a coil, 

a frame, a molded insul ation block and a s eri e s  

resistor. Refer to Fig. 1 and 2. 

Th e armature and c ard assembly slip over a 

hinge pin which is inserted in the laminations . The 

moving and stationary contacts are mounted on the 

molded insul ation block. The molded block and coil 

and lamination as sembly are mounted to the frame.  

All contacts are fine silver. 

When the coil and resi stor are energized, the 

armature i s  attracted to the laminations.  The c ard 

mo ves with the armature thereby operating the mov-

SUP ERSE D ES I.L. 4 1 -759A 
* Den otes change from s uperseded 1 ssue 

ing contacts. The tension o f  the mo ving contacts i s  

t h e  res etting force.  

High sp eed op eration i s  obtained by the low 

inertia o f  the moving part s ,  a sensitive electromag­
net, and the proper L/R ratio o f  the operating circuit. 

The AR unit used for a time delay dropout i s  

similar to the one described above.  T h e  s eries 

re sistor in the above is replac ed by a resistor and 

capacitor combination shunting the AR coil . 

Operation Indicator (0. 1 . ) 

The d-e op eration indicator is a s mall clapper 

type devi c e. A magnetic armature is attracted to the 

magnetic core upon energization of  the switch. 

During this op eration two fingers on the armature 

defl ect a spring lo cated on the front of the swit ch, 

which allows the operation indicator target to drop . 

The front spring, in addition to holding the tar­
get, provide s  restraint for the armature and thus 

controls the pickup value of the switch. 

C HARACTERISTICS 

The AR unit without a s eries resistor has a 

sensitivity of 500 milliwatts. By the prop er combin­
ation of the AR unit and a serie s  resi stor , an optimum 
spe e d  of  2 milli s econds can be obtained for an ener­

gy input of 1 0  watts. 

All relays are cap abl e of being energized con­

tinuously. All high speed relays will pick up at 
80% of rated voltage or l e s s; and drop out at 1 0% of  

rated voltage or  higher. 

Typical operating times and effective contact 

bounce are o utlined in the tables I and II. 

The operate tim e  of  the relay with delayed drop­

out is about 6 milliseconds at rated voltage for a 

normally open contact. The relay will have a 0 . 1 

second dropout time after b eing energized at l east 

0 . 0 15 seconds. 

EF FECTIVE JULY 1 967 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR RELAY--
---------------------------------------------------------

3 

2 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - LEAF SPRING MOVING CONTACTS 
4 - MOVING CARD ASSEMBL Y 
5 - RELAY COIL 
6 - MOLDED INSULATION BLOCK 

Fig. 1 Type AR Unit with two make ancl two break contacts (Front View). 
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TYPE AR R ELAY----------------------------------------------------���-L�-�4 1�·7�5�98 

1 

4 
�5 

3 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NO RMALLY OP EN  STATIONARY CONTACT SCR EWS. 
3 - MOVING ARMATUR E. 
4 - U-SHAPED LAMINATED CORE. 
5 - ARMATURE GAP ADJUSTMENT SET SCR EW. 
6 - ARMATURE GAP 

Fig. 2 Type AR Unit with two make and two break contacts (Side View). 
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TYP E AR R ELAY--
---------------------------------------------------------

TABLE I 

OPERATE AND RESET TIMES 

Rated Operate Time R e s et Tim e 
Operating (Millisecond s) (Millis econds 

Energy NO contact NC contact NC contact 
(WATTS) Cl oses Opens Closes 

10  2 .0  1 . 5  4 . 0  

2. 25 3 . 5  2. 5 3 . 5  

TABLE II 

CONTACT BOUNCE 

Effective Bounce Tim e 

Contact in Milli seconds 

L o ading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

10 Watt 

(one AR relay )  
1 - - -

Breaker Trip Coil . 2 - - -

Contact Rating 

Each relay contact is rated 3 amp s  continuous 

and 30 amps long enough to trip a bre ak er. 

SETTINGS 

AR Unit 

No settings are required. 

Operation Indicators (01)  

T h e  only s etting required on the OI is t h e  s el e c­

tion of the 0. 2 or 2. 0 ampere tap s etting.  Thi s 

s electio n is made by connecting the l e ad located in 

front of the tap block to the desired setting by means 

of the connecting screw. 

INSTALLATION 

The relays should be mo unted on s witchbo ard 

panels or their equivalent in a locatio n free from dirt, 

moi sture, exc essive vibration,  and heat.  Mount the 

relay vertically by m eans of the four mounting holes 

on the flange for s emi-flush mounting or by m e ans of  

the rear mountin g stud or studs for proj ectio n mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding th e rel ay.  The electri­

cal connectio ns may be made directly to the terminal s  

by m eans o f  screws for ste el panel mounting o r  to 

the terminal studs furnis hed with the rel ay for 

thick panel mounting. The terminal studs may be 

easily removed or inserted by locking two nuts on 

the stud and then turning the proper nut with a 

wrench. 

For detailed FT case information refer to I . L .  

4 1 - 07 6 .  

ADJUSTMENTS AND MAINTENANCE 

The proper adj ustments to in sure correct op er­

ation of this relay have been m ade at the factory 

and s hould not require readjustment after rec eipt by 

the customer. If the adju stm ents have b e en changed 
or the relay tak e n  apart for repairs , the in structions 

b elow should be followed. 

Acceptance Check 

The following check is reco m m ended to insure 

that the relay is in proper working order.  

1.  Contact gaps 

a. Normally open contacts should have a gap o f  

. 0 1 8  t o  . 0 23 inch .  

b .  Norm ally clo sed contact gap should b e  . 0 1 3 
minimum. 

2. Contact pre s sure 

a. On four normally op en contact relays, the 

normally o p en contacts should have appro x­

imately 4 grams pre s sure on the card in the 

d e- energized po sition,  and 1 5  to 30 gram s 

contact pressure in the energized po sition.  

b .  On two normally open and two norm ally 

clo s ed rel ays,  the normally clo s ed contacts 

should have approximately 8 grams contact 

pres sure in the de-energized po sitio n.  Each 

normally open contact spring should have 

approximately 8 grams pres sure against the 

card. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR RELAY --------------------------------------------------------���.L�·:41�-7�59�B 
3 .  Armature gap 

The armature gap should be approximately . 009 
inches me asured at the n arrowest part o f  the 

armature gap. 

4. Contact operate tim e  

Per Table 1 

5 .  Operation Indic ator (0. 1 . ) 

Close the main relay contacts and pass suffi­

cient d-e current through the circuit to drop the 

target of the O . l .  This value of current should be 

not greater than the particul ar O . l .  tap setting 

being used.  The operatio n indicator target should 

drop freely. 

6. AR relay with time d elay on dropout. 

Connect the relay as shown in Fig. 1 3. When the 

AR coil has been energized for 25-35 milli­

seconds its dropout time should b e  a minimum of  
1 0 0  millis econds. The R relay should b e  adj usted 

such that its contact break time is 25- 35 milli­

seconds. Al so the timer must be of the type 

which may be started and stopped by break con­

tacts.  

CALl BRAT I ON 

U se the following proc edure for calibrating the 

relay if the relay has been taken apart for repairs o f  

the adjustm ents disturbed. This pro c edure should 

not be used until it is apparent that the relay is not 

in proper w orking order. (See "Acceptance Check") 

Tri pp i ng Relay (AR) 

The type AR tripping relay unit has been properly 

adju sted at the factory to insure correct operation, 
and under norm al field conditions should not require 
readj u stment. If, however,  the adjustments are dis­
turbed in error, or it beco m e s  necessary to replac e  

some part, u s e  the following adj ustm e nt proc edure . 

This proc edure should no t be used until it is appar­

ent that the relay is not in proper working order. 

a. Adjust the set screw at the rear of the top of the 
fram e to obtain a 0 . 009-inch gap at  the r£·ar end 

o f  the armature air gap. 

b .  Adjust each contact spring to obtain 4 grams 

pre s sure at the very end of  the spri ng. This pres­

sure should be sufficient to move the spring 

away from the edge of  the slot of the c ard. On 

the two normally open two normally clo s ed con­

tact relay, adjust each spring for 8 grams to j ust 

move the contact away from the card. 

c. Adjust each stationary contact screw to obtain 

* a contact gap of 0.020 to 0. 0 2 2  inches for the 

norm ally open contacts.  Energi ze the relay and 

the normally open contacts should have 15 to 30 

gram s contact foll o w .  The normally clo s ed ,  if  

any, should have a contact gap of . 0 15 inche s .  

When calibrated a s  outlined above,  the rel ay 

should m e et the characteristics of Tabl e I and II. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. How ever, interchangeable parts c an b e  

furnished to the custo m ers who are equipped for 

doing repair work. When ordering part s ,  always give 

the complete nameplate data. 

* TABLE Ill 
CONTACT IN TERRUPTING CAPABIL ITY (AMPERES) 

RESISTIV E  LOAD INDUCTIVE LOAD 
D.C. VOLTAGE 

WIL L  INTERRUPT WILL INTERRUPT 

250 0. 2 0 . 1 

1 25 0 . 5  0 . 25 

48 1 . 5  1 . 0 
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TYPE AR RE LAY-----------------------------------------------------------

LEFT CENTER 

LEFT NARD 

RIGHT CENTER 

RIGHT HAND 

HINGED 
ARMATURE UNIT 

RED HANDLE 

TERNIMAl 

Fig. 3 In ternal schematic of the Type AR Relay 
wi th 4 make contacts in FT - 1 1 case. 

RIGMT CENTER-

lti&MT HAND 

HillED 
UMATUIE UNIT 

(LN.) 

LEn CEIITER------

UFT HAND 

INTERNAL SCHEMATIC 

FRONT VIEW 

RED HANDLE 

LEFT CENTER 

LEFT HAND 

_ _.......-A I GHT HAND 

HINGED 
ARMATURE UNIT 

(R.H.) 
LOWER VOLTAGE 
RATING IF DISINILAR 

15000 125 v.o.c. 
60000 250 v.o.c. 

REO HANDLE 

-- TEST �WITCH 

TERt-II MAL 

629A495 

Fig. 5 In ternal schematic of the Type AR Relay in 
FT -22 case, double unit, with 8 make 
contacts. 

6 

LEFT H&.ND--......_ 

LEFT CENTER 

837All3 

Fig. 4 Internal schematic of the Type AR Relay 
with 2 mak e - 2 break contacts in F T- 1 7  case. 

RIGHT HAND 

RIGHT CENTER 

HINGED 
ARMATURE UNIT 

(L.H.) 

tEFT HARD 

INTERNAL SCHEMATIC 

REO HANDLE 

LEFT HAND 

- LEFT CENTER 

RIGHT CENTER 

RIGHT HAND 

HINGED 
ARMATURE UMI T 

(R.H.) 
LOWER VOLTAGE 
RAT IMG IF DISSIMI 

_15000 125 Y.D.C. 
60000 250 Y.D.C. 

RED HARDLE 

TEST SWITCN 

- T!RMIMAL 

762A529 

Fig. 6 Internal schematic of the Type AR Relay in 
F T  -22 case, double unit, with 6 make and 
28 contacts. 
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TYPE AR RELAY 

RIGHT HAND --._ ------
RIGHT CERTER 

HINGED 
ARMATURE UNIT 

{L.H.) -._ 

LEFT HAND 

LEFT CENTER--

INTERNAL SCHEMATIC 

LEFT HAlO 

LEFT CElTER 

RIGHT HAMO 

RIGHT CEIITER 

16000 125 Y. D. C. 
60000 250 v.o.c. 

RED HUDLE 

TEST SWITCH 

tERNIMAL 

762A580 
Fig. 7 Internal schem atic of the Type AR Relay in 

FT -22 case, double unit, with 4 make ancl 4 
break contacts. 

I IITEitiUL SCHEMATIC 

/' " 

c-� Et LEFT CENTER -- R I GHT CENT ER 

. ' 

LFFT 0---l � I- RIGHT �--

0-J � 
ZOOIH8 Y.O.C. 

NIN6ED 

� < -G 
-I50C0-125 V.O.C. 

ARMATURE G)- 600D!l-250 V.O.C. 
Uti IT lR 

FI .. T YIEW 

837All2 

Fig. 9 In ternal sch ematic of  the Type AR Relay in 
front connected mole/eel case with 2 make-
2 break contacts. 

LEFT 

LEFT 
CEITEI 

FRONT Y lEW 

I.L. 41-7596 

R I GIIT 
CEITER 

---------+-150011-125 v.o.c.  
6DOOD•250 Y.  D.  C. 

629A89 

Fig. 8 In ternal schematic of the Type A R  Relay in 
front connected mole/eel case with 4 mqke 
contacts. 

LEFT CElfTER 

LEFT ltAIIIO 
OPERATION 
INDICATOR 

RIGHT CENTER 

RIGHT !IUD 
OPERATION 
INDICATOR 

ltiiiGED 
� ARMATURE UltiT 

200G-11.8 Y.D.C. 
--tsooo-tzsv.o.c. 

fiOOOC-250 V.O.C. 

RIGHT HAIID 

RED HANDLE 

TEST SWITCH 

TERMIIIJ.ll 

836A646 

Fig. 10 Internal schematic of the Type AR Relay in 
the FT-7 1 case with 2 Operation In eli cators. 
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TYPE AR RELAY--------------------------------------------------------

8 

INTERNAL SCHEMATIC 

HINGED 
IR'lATURE IIIli T 

RIGHT CENTER-

LEFT CENTER 

LEFT HIND 
RIGHT HIND 

REO HANDLE 

TEST SWITCH 

TERM! MAL 

836A84o 

Fig. 1 1  Internal schematic of  the Type AR Relay in 
the FT-1 1 case with time clelay dropout. 
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52 

125 v.o.c.-L 
NEG. 
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AAI 

IOOJ\. 

STYLE NUMBER 1955 870 ( 100 OHMS) FOR 
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if Fig. 12 External schematic for th e Type AR Relay. 
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TYPE AR RELAY 

NOTES: 

A R RELAY 

IN FT-11 
C AS E  

L-..t----::U<-��....../ -- 1 2 5 V.D.C. 
P D S .  

'---+-------<.....__ ____ 12 5 v. D.l: 

R 

E L E C T R O N IC 
T I ME R  

STAR T 

STOP 

I. R RELAY MU S T  BE SET SUCH THAT 

THE B R EAK CONTACTS OPEN 
IN 25-35 MILLISECONDS. 

2. TIMER MUST BE ABLE TO BE S T A RTED 

BY CONTACT B REAK AND S TOPPED BY 

C ONTACT BREAK. 

NEG. 

836A744 

Fig. 13 Test connection s for the Type AR Relay 
with time delay on dropout. 

CLEARANCE HOLE FOR .190 SCREW 

I 
� 

TE RMINAL 

.190 TERMINAL 
HARDWARE 

I .L.  41-759 6 

836A991 

Fig. 14 Outline one/ dri llin g plan for th e Type AR relay in th e fron t conn ected molc/ec/ case. 
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TYPE AR R ELAY--------------------------------------·---------------------
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PAMEL LOCAT I "'  ~ SEM I -FLUSH NTG ·  
PROJECT I ON MTG • .  

TE!!M IHAL AND 
MOUNT I NG DETA I LS 

• 190-32 SC�EW 

PANEL 

S PACE�S FOit 
TN I N  PAIIELS 

5 - 18 sc�Ew 1 6 ( FOR TH I C� 
PAIIEL USE 
�18  STUD) 1 6 

• 190-32 SCI!EW 

9 Ts 

I I  

I 

{ 9 1 r 'i D I A.II MOLES FO� 

2 � t �- . 190-32 IITG; !COM 

t t 

PAIIEL CUTOUT & DR I LL I •G 
FOR SEMI-FLUSH MTG. 

PAN EL D � I LL I NG 0� CUTOUT FO� 
PROJ ECT I ON MTG. 

(FRONT V I EW) 

s .:!  
8 

-1.-. 

9 
-------'� f& D I A . HOLE 
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Fig. 15 Outline and dri lling plan for the Type AR Relay in the FT- 1 1  case. 
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TYP E AR RELAY I . L .  4 1 -7596 ------------------------------------------------------------
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Fig. 16 Outline and drilling plan for the Type AR Relay in the FT-22 case. 
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Westinghouse I.L. 4 1 -759C 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into ser­

vice, remove all blocking which may have been in­

serted for the purpose of securing the parts during 

shipment. Mak e  sure that all moving parts op erate 

freely. Inspect the contacts to see that they are 

clean and can close properly. Operate the relay to 

check the settings and electrical connections. 

A P PLICAT I ON 

The AR rel ay is a four-pole auxiliary type relay, 
esp ecially designed for ultra high speed circuit 

breaker tripping duty in protective relaying systems. 

The AR relay is well suited for bus arrangements 

where more than one breaker must be tripped. It can 

provide isolation as well as high speed tripping. The 

AR relay may also be applied to provide isol ation of  

primary and back-up relaying, and provide high speed 

tripping for zone one faults. 

An AR rel ay is available with a time delay drop­

out. It can be used in applications where a delayed 

dropout of 0 . 1 seconds is desiren: 

CONSTRUCTI ON AN D O P ERATION 

AR Unit 

The rel ay consists of four stationary contact 

screws,  four leaf spring moving contacts, a moving 

armature and card as sembly, which operates the 
moving contacts; a U shaped laminated core,  a coil, 

a frame ,  a molded insulation block and a series 

resistor.  Refer to Fig. 1 and 2 .  

The armature and card assembly slip o ver  a 
hinge pin which is inserted in the laminations . The 

moving and stationary contacts are mounted on the 

molded insulation block. The molded block and coil 

and lamination assembly are mounted to the frame. 

All contacts are fine silver. 

When the coil and resistor are energized , the 

armature is attracted to the laminations. The card 

moves with the armature thereby operating the mov-

SUPERSEDES J .L. 4 1 -759 8 
*Den otes change  from superseded i ssue.  

ing contacts. The tension of the  moving contacts is 

the res etting force. 

Hi gh sp eed operation is obtained by the low 

inertia of  the moving parts, a sensitive electromag­
net, and the proper L/R ratio of the operating circuit. 

The AR unit used for a time delay dropout is  

similar to  the  one described above. The series 

resistor in the above is replaced b_y: :t resistor and 

capacitor combination shunting the AR coil . 

Operation I ndi cator (0. 1 .) 

The d-e op eration indicator is a small clapper 

type device. A magnetic armature is attracted to the 

magn etic core upon energization of the switch. 

During this op eration two fingers on the armature 

deflect a spring lo cated on the front of the switch , 

which allows the operation indicator target to drop . 

The front spring, in addition to holding the tar­
get, provides restraint for the armature and thus 

controls the pickup value of the switch. 

CHARACTE R I STICS 

The AR unit without a series resistor has a 

sensitivity of 500 milliwatts. By the proper combin­
ation of the AR unit and a series resistor , an optimum 

speed of 2 milliseconds can be obtained for an ener­

gy input of 10 watts. 

All relays 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 1 0% of 

rated voltage or higher. 

Typical operating times and effective contact 
bounce are outlined in the tables I and II. 

The operate time of the relay with delayed drop­

out is about 6 milliseconds at rated voltage for a 

normally open contact. The relay will have a 0 . 1  

second dropout time after being energized at least 

0 . 0 15 seconds. 
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TYPE AR RELAY--
---------------------------------------------------------

2 

- 1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - L EAF SPR ING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL 
6 - MOLDED INSULATION BLOCK 

Fig. 1 Type AR Unit with two make ancl two break contacts (Front View). 
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TYP E AR RELAY-------------------------------------------------------��.L�-�4�1 -�759C 

2 

1 

4 
�5 

---- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NO RMALLY OP EN  STATIONARY CONTACT SCR EWS. 
3 - MOVING ARMATUR E. 
4 - U-SHAPED LAMINAT ED CORE. 
5 - ARMATUR E  GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

Fig. 2 Type AR Unit with two make ancl two break contacts (Side View). 
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TYPE AR R ELAY-------------------------------------------------------------

TABL E I 

OP ERATE AND RESET TIMES 

Rated Operate Time Reset Tim e 
* Operating t (Millisecond s)  (Millis eco nds 

Energy NO contact NC contact NC contact 
(WATTS) Cl oses Opens Clo s e s  

1 0  2 . 0  1 .5 4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

* t 2.  25W AR is a different styl e than t h e  l O W  AR. 

4 

TABLE II 

CONTACT BOUNCE 

Effective Bounce Time 

Contact in Milli seconds 

L o ading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

1 0  Watt 

(one AR relay )  
1 - - -

Breaker  Trip Coil . 2  - - -

Contact Rating 

Each relay contact is rated 3 amps continuous 

and 30 amps long enough to trip a break er .  

S ETTING S 

AR Unit 

No setti ngs are required.  

Operation I nd icators (01) 

The only s etting required on the OI is the sel ec­

tion of the 0. 2 or 2. 0 ampere tap s etting. This 

s el ection is made by conn ecting the 1 e ad located in 

front of t he tap block to the desired setting by means 

of the connecting screw.  

INSTALLATION 

The relays should be mounted on swi tchboard 

pan els or th eir equivalent in a location free from dirt, 

moisture,  excessive vibratio n,  and heat. Mount the 

relay vertically by means of the four mounting holes 

on the flange for semi-flush mounting or by m e ans of  

the rear mounting stud or studs for  proj ectio n mount­

in g.  Eith er a mounting stud or the mounting screws 

may be utilized for  grounding th e rel ay.  The electri­

cal connection s  may be made directly to the terminal s  

b y  m eans o f  screw s for ste el panel mounting o r  to 

the terminal studs furni shed with the rel ay for 

thick panel moun ting. The terminal studs may be 

e as ily removed or ins erted by locking two nuts on 

the stud and then turning the proper nut with a 

wrench. 

For detailed FT cas e i nformation refer to I . L .  

4 1 - 0 7 6 .  

ADJUSTMENTS AND MAINTE NANCE 

The proper adjustments to insure correct oper­

ation of this relay have been made at the factory 

and should not require readj ustment aft er receipt by 

the cu stom er.  If the adjustm ents have b e en changed 
or the relay taken apart for repairs,  the instructions 

below should be followed. 

Acceptance Check 

The following check is r eco m m ended to insure 

that the relay is  in proper working order. 

1. Contact gaps 

a. Normally open contacts should have a gap o f  

. 0 1 8  to . 0 23 inch. 

b .  Norm ally clo s ed co ntact gap should b e  . 0 1 3 

minimum. 

2. Contact pre s sure 

a. On four normally open contact relays, th e 

normally open contacts should have appro x­

imately 4 grams pres sure on the card in the 

d e- energized position, and 15  to 30 gram s  

contact pre ssure in t h e  en ergized po sitio n.  

b .  On two normally open and two norm ally 

clo sed relays,  the normally clo s ed contacts 

should have approximately 8 gram s contact 

pre s sure in the de- energized po sitio n.  Each 

normally open contact spring should have 

approximately 8 gram s pre s sure against the 

card.  
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TYP E  AR RELAY ----------------------------------------------------------���-L�-�4�1-�75�9c 

3 .  Armatu re gap 

The arm ature gap should be approximately . 00 9  

inches measured at the n arrow e st part of  the 

armature gap. 

4. Contact operate tim e  

P er Tabl e 1 

5. Operation Indi c ator ( O . I . )  

Clo se the main relay contacts and pass suffi­

cient d- e current through the circuit to drop the 

target of the O . I .  This value of current should be 

not greater than the particul ar O . I .  tap setting 

being used. The operation indicator target should 

drop fr eely.  

6 .  AR relay with time d elay on dropout.  

Connect the relay as shown in Fig. 1 3 .  When the 

AR coil has been en ergized for 2 5- 3 5  milli­

seconds its dropout time should be a minimum of  
100 milliseconds. The R relay should b e  adj usted 

such that its contact br eak time i s  2 5- 3 5 milli· 

seconds.  Also the timer must b e  o f  the type 

which may be started and stopped by break con­

tacts. 

CALI BRAT ION 

U s e  t h e  following proc edure for calibrating t h e  

relay if the rel ay h a s  b e e n  taken apart for repairs of  

the adjustments disturbed. This pro c edure should 

not be used until it is appar ent that the relay is not 

in proper w orking order. (See "Ac cept ance Check " )  

Tripping Rel ay (AR) 

The type AR tripping rel ay unit h as b e en properly 

adju sted at the factory to insure correct operatio n ,  
and under norm al field conditions s hould n o t  require 

readj u stment. If, how ever,  the adjustments are dis­
turbed in error ,  or it becom e s  neces sary to replace 

some part, use the following adj ustme nt procedure. 

This proc edure should not be used until it is appar­

ent that the relay is not in proper working order. 

a. Adj u st the set screw at the rear o f  the top o f  the 
frame to o btain a 0 . 0 09-inch gap at the nm end 

of  the annature air gap . 

b. Adjust each contact s pring to obtain 4 gram s 

pre ssure at the very end of t he spring. This pres­

sure should be sufficient to move the spring 

away from the edge of the slot of the card. On 

the two normally o pen two normally clo s ed con­

tact relay, adjust each s pring for 8 grams to j ust 

move the contact away from the card. 

Adj ust each s t ation ary c o n t ac t  s c r e w  to obtain 

a co n t a c t  g ap o f  0. 020 to 0.0 2 2  i n c h e s  fo r the 

normally op en contacts.  E n ergi ze the r el ay and 

the normally o p e n  c o n t a c t s  shoul d h a v e  1 5  to 30 

gram s contact follow.  The normally clo s ed ,  if 

any, should have a contact gap of . 0 1 5 inche s .  

When calibrated a s  outlined above,  t h e  relay 

sho ul d m e et the characteristics of Table I and II. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. How ever,  interchangeabl e parts can be 

furni shed to the customers w ho are equipped for 

doing repair work. When ordering part s ,  always give 
the complete nameplate data. 

TABL E Ill 
CON TACT IN TERRUPTING CAPABILITY (AMP ERES) 

--�·--· 

RESISTIVE LOAD INDUCTIVE LOAD 
D . C .  VOLTAGE 

WILL INTERRUP T  WILL INT ERRU P T  

250 0. 2 0 . 1 

1 25 0 . 5 0 . 25 

48 1 . 5  1 . 0 
__ L___ 
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TYPE AR RELAY-----------------------------------------------------------

LEFT CENTER 

LEFT HUD 

RI GHT CENTER 

H I NGED 
ARWATURE UN I T  

2000-�8 v . o . c .  
_-15000- 125 V .  D. C.  

60000-250 v . o . c. 

RED HANDLE 

TERNIMAL 

629A496 

Fig. 3 In ternal schematic of th e Type AR Relay 
wi th 4 make contacts in F T  - 1 7  case. 

R I GHT COlTER -

RIQIIT HAND 

HINGED 
ARMATURE UN I T � 

( L.H. )  

LEFT CENTER---------

INTERNAL SCHEMATIC 

20 � � 14 � ·�·· ·'R· l }l! "' """" 
l ; .I I \.�� j-J�· i f· :: :::" 

L_j u L I 
! 

FRONT VIEW 

R I GHT CENTER 

_.....--R I GHT HAND 

H I NGED 
ARMATURE UN IT 

( R . H. ) 
LOWER VOLTAGE 
RATING IF O I S I M I LAR 

1soon 12s v . o. c .  
60000 250 v.o.c.  

629A495 

Fig. 5 In ternal sch ematic of th e Type AR Relay in 
F T  -22 case, double unit, with 8 make 
contacts. 

6 

INTERNAL SCH[io�ATIC 

LEFT CENTER 

IIIGNT HAND 

RIGHT CENTER 

HIIGED 
AINATUIE UJIIT 

2cron tJ8 v.o.c. 
15000-125 v.o.c. 
IOOOD--250 Y . D.C. 

837All3 

Fig. 4 In ternal schematic of the Type AR Relay 
with 2 make - 2 break contacts in F T- 1 7  case. 

R I GHT HAND ........_____..__ 
R IGHT CENTER 

H I NGED 
ARMATURE UNIT 

( L .H . ) 

LEfT CEIHER ---

\.EFT HAIID 

INTERNAL SCHEMATIC 

RED HANDLE 

LEFT HAND 

LEFT CENTER 

R I GHT CENTER 

R I GHT HAND 

H I NGED 
ARMATURE UN IT  

!•· · · )  
lOWER VOlTAGE 
RATING I F  OISSIMI 

15000 125 v.o.c. 
60000 250 Y.D.C. 

- TEST SWITCH 

n:ltMINAL 

762A529 

Fig.  6 In ternal schematic of th e Type AR Relay in 
FT -22 case, double unit, with 6 make and 
28 contacts. 
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TYPE AR RELAY 

J: I GHT HAND -

R I GHT CEIHER 

H INGED 
ARMATURE UN I T  

(L .K . ) --- --

LEFT CEN TER 

INTERNAL SCHEMATIC 

- - J ;F-. . Il .. [l ARI - .. 

' I  ' I  T '  ' I  
i _J_ - -i--1- -il _ - __ ! _ _  _ 

¢__ -- - - - -- -

1 1 3 5 7 
® 4 6 8 

FRONT VIEW 

LEFT HUD 

lEFT CENTER 

R I GHT HAIID 

R I GHT CEXTER 

l U NGED 
ARMATURE UN IT 

LOWt:·�o(rAGE 
U.Tt•G If DISSINILIR 

16000 125 v . o . c .  
60000 2 5 0  V. D .  C. 

RED HANDLE 
TEST S W I TCH 

-�- lERM IIUL 

762A580 
Fig. 7 In ternal sch ematic of the Type AR Relay in 

FT -22 case, double unit, with 4 make and 4 
break contacts. 

I MTEROAL SCKEMATI C 

FUIIT V I EW 

l 

- ,  + --- 2 '  ' \ -
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'�-

R I GHT CENTER 

2001l-'8 V.D.C. 
150Crl- l 2S V . D . C .  
6000!1-250 V . D . C .  

837All2 

Fig. 9 In ternal schematic of  the Typ e AR Relay in 
front connected molded case with 2 make-
2 break contacts. 

llTEUAL SCHEMATIC 

(i (i) 
LEFT ---+---__..._ � 4; 

LEFT 
CEITEa 

c_ � 

I.L. 41-759C 

R I GHT 
CEITER 

�-----l-- 15001l-125 v.o.c.  
&OOOD-250 V . O. C. 

FRONT V lEW 

629A89 

Fig. 8 In ternal schematic of the Type AR Relay in 
front connected molded case with 4 make 
contacts. 

LEFT CENT ER 
LEFT flliiD 
OPERATION IHDI CATOR 

Rl GHT CE�TER 

RIGHT HAND 
OPERATION 
I ND ICATOR 

HING ED 
ARMATURE UNIT 

200U-'UI V.O.C.  - l500il-125 V.D.C. M000-250 V . D . C .  

R I GHT HAIID 

RED HANDLE 

TEST SWI TCH 

TER M I NAL 

836A646 

Fig. 10 In ternal schematic of the Type AR Relay in 
the FT- 1 1  case with 2 Operation Indicators. 
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TYP E  AR RELAY------------------------------------------------------------

Ifill CENTER -( F,Y. ) 
I fill HAND -

(F. V.) 

200D '18 Y . O.C .  
I SCJO D  12s  v .o .c .  � 
60000 250 Y.D.C. 

HI NIED 
ARMATURE � 
UN I T  

REAR VIEW 

LEn CENTER 
(F.V.)  

LEn HAND 
(F. V. )  

836A9 17  

A I GHT CEHEI ---------
(F.Y.) "-. 

R I QIIT HAMt --­
(F. V. )  

200D '18 V. D.C 
15000 125 Y.O.C. �­
�OOOD 250 V.D.C. 

N I NGEO "'_./ 
ARMATURE ��-­
UN I T  

REAR V I EW  

LEFT CENTER 
( F. Y . )  

LEFT HAMO 
( F. V. )  

8 36A8 59 
* Fig. 1 1  Internal schematic of the AR Relay with 2 

make ancl 2 brake con tacts in molded case. 
* Fig. 1 2  Internal schematic of  the AR with 4 make 

contacts in molclecl case. 
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F O R  I A M P. I C S  

1 2 5  V.O.C.--+-­

I C S  
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1 2. 5  v o c ---­
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I C S  

5 2  

1 2 5 v.o.c.X 
N E G. 

A M P S .  

I O O .n.  

F O R  2 A M P  T A P  

1 2  5 

I C S 

5 2  

1 2 5 v.o.c.X 
N E G .  

* Fig. 13  External schematic for the Type AR Relay. 
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TYPE AR RELAY I.L. 41 -759C 

H I NGE::> 
AR'U.TURE lfti i T  

q I GHT C�NT�R 

LEFT CENTER 

LEFT H A. N O  --

INTERNA.L SCHEMATIC 

N O T E S :  

A R  R E L AY 

IN F T - 1 1  

C A S E  

L+---�'--+---" --- 1 2  5 V D.C . 

P O S .  

L--+----...._ ____ 1 2  5 V D.l: 

E L E C T R O N I C  
T I M E R  

S T A R T  

S T O P  

I .  R R E L A Y  M U S T  B E  S E T  S U C H  T H A T 

T H E  B R E A K  C O N TA C T S  O P E N  

I N  25 - 3 5  M I L L I S ECONDS. 

N E G  

836A840 
2 .  T I M E R  M U S T  B E  A B L E  T O  B E  S T A R T E D  

BY C O N T ACT B R E A K  A N D  S T O P P E D  B Y  

C O N TA C T  B R E A K. 836A744 
* Fig. 14  In ternal schematic of  the Typ e AR Relay in 

the FT- 1 1  case with time delay dropout. 
* Fig. 15 Test conn ection s for the Type AR Relay 

with time delay on dropout. 

N 

CLE ARANCE HOLE FOR . 190 SCREW 

i--

----l----l---lHl _j_ __ ----<f: �---+--------+-*-+­=i!e 

TERMINAL 

. 1 90 TERMINAL 
HARDWARE 

836A99 1  
* Fig. 16  Outline and drilling p lan for the Type AR relay in th e front connected molded case. 
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TYPE AR RELAY 

=-------
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t·.ir!! I I  
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PROJECTION MTG . '-' ------_j 
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D I A.ll MOLES FOR 
. 190-32 MTG; SCREWS 

3 'ij" DIJ,. IO HOLES 
OR CUT OUT 

TERMINAL AND 
MOUNTING DETAILS 

* Fig. 1 7  Outline and dril/ i  I n g  p an for the Type AR Rela . h F Y In t e T- 1 1  case. 
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TYP E AR RELAY __________________________________________________________ �I.�L�. 4�1�-7�5�9c 
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' I / I , 

TERMIIIAL AIID 
MOUNTI NG DETAI LS 

!'-'- 5 � 1 I 
2 25 ---1 � I /-· 01 ·-� MOLES FOil ws 

32 4- T -+1-- ___ · . 1 9()-32 1-!TG-SCRE 

-·t� - - \ =t� 
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' 1 6  

PAMEL CUTCUT & DR I LL I IIG 3 
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! I 
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- , 
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PAIIEL DR I LL I NG OR CUTOUT FOil 
P�ECTIOII MTG. 

( FltOIIT VI EW) 

e 
IS D I A. 2  HOLES 

/ 

* Fig. 18 Outlin e an d dri lling p lan for th e Type AR Relay in th e FT-22 case. 

1 1  www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION NEWAR K, N. J. 

Printed in U.S.A. www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



Westinghouse 1 .  L. 41 -7S9D 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into s er­

vic e ,  remove all blocking which may have been in­

s erted for the purpose of securin g  the parts during 

shipment. Mak e s ure that all moving parts operate 

freely. Inspect the contacts to see that they are 

cl ean and can close properly. Operate the relay to 

check the settin gs and e le ctrical conn ectio ns. 

A P PLICATION 

The AR rel ay i s  a four-pole auxiliary type relay, 
e specially designed for ultra high s pe ed circuit 

breaker tripping duty in protective relaying systems. 
The AR rel ay i s  well suited for bus arrangements 

where more than one break er must be tripped. It can 

provide isolation as well as high speed tripping. The 

AR relay may al so be applied to provide i sol ation o f  

primary and back-up relayi ng, and provide high speed 

tripping for zone one faults.  

An AR relay is available with a time delay drop­

out.  It can be used in applications where a delayed 

dropout of 0. 1 seconds is desired. 

CONSTRUCTION AND O PERATION 

AR Unit 

The relay consists of four stationary contact 
screws,  fo ur leaf sprin.g m_gving contacts,  a moving 

armature and card as sembly , which operates the 

moving contacts; a u shaped laminated cor e ,  a coil, 

a frame ,  a molded insulation block and a seri es 

resistor. Refer to Fig. 1 and 2 .  

The armature and c ard assembly slip o ve r  a 

hinge pin which is inserted in the laminations.  The 

moving and stationary contacts are mounted on the 

molded insul ation block.  The molded blo ck and coil 

and l amination assembly are mounted to the frame.  

All contacts are fine silver. 

When the coil and resi stor are energized , the 

armature i s  attracted to the laminations.  The c ard 

moves with the armature thereby operating the mov-

SUPERSE DES I .L. 4 1 -759C 
*Denotes c ha n ge from s u perseded i s s ue . 

ing contacts. The tension o f  the mo ving contacts i s  
the res ettin g forc e .  

High speed operation is obtained b y  the l o w  

inertia o f  the moving parts, a sensitive electromag­
net, and the proper L/ R ratio of the operating circuit. 

The AR unit used for a tim e  delay dropout i s  

similar to the o n e  described abov e .  The s erie s 

re sistor in the above is replaced by a resistor and 

capacitor combination shunting the AR coil . 

Operation Indi cator (0. 1 . )  

The d- e operation indicator is a small cl ap p er 

type devi c e .  A magnetic armature is attracted to the 

magnetic core upon energization of the switch. 

During this operation two fingers on the armature 

defl ect a spring lo cated on the front of the switch, 

which allows the operation indicator target to drop. 

The front spring, in addition to holding the tar­
get, provide s  restraint for the armature and thus 
controls the pickup value of the switch. 

CHARACTERISTICS 

The AR unit without a series resistor has a 

sensitivity of 500 milliwatts. By the proper combin­
ation of the AR unit and a s eries resi stor , an optimum 

speed of 2 milliseconds can be obtain ed for an ener­

gy input of 10 watts. 

All relays are capabl e of being energized con­

tinuously. All high speed relay s  will pick up at 

80% of rated voltage or l es s ;  and drop out at 1 0% of 

rated voltage or higher. 

Typi cal operating times and effective contact 

bounce are o utlined in the table s  I and II. 

The operate tim e  of the relay with delay ed drop­

out is about 6 millis econds at rated voltage for a 

normally open contact. The relay will have a 0 . 1 

second dropout time after being energized at l east 

0 . 0 15 s econds. 
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TYP E AR RELAY--
---------------------------------------------------------

3 

2 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - L EAF SPRING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL 
6 - MOLDED INSULATION BLOCK 

Fig. 1 Type AR Unit with two make and two break contacts (Front View). 
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TYPE AR RELAY------------------------------------------------------=IoL="�4�1-�75�9D 

2 

1 

4 

---- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN  STAT IONARY CONTACT SCREWS. 
3 - MOVI NG ARMATUR E. 
4 - U-SHAPED LAMINAT ED CORE. 
5 - ARMATURE  GAP ADJUSTMENT SET SCR EW. 
6 - ARMATURE GAP 

Fig. 2 Type AR Unit  with two make and two break contacts (Side View). 
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TYPE AR R ELAY-----------------------------------------------------------

TABL E I 

OP ERATE AND RESET TIMES 

Rated Operate Time Reset Time 
Operating t (Millisecond s) (Millis econds 

Energy NO contact N C  contact N C  co ntact 
(WATTS) Cl oses Opens Closes 

1 0  2 . 0  1 .5 4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

t 2 .  25W AR is a different styl e than t h e  l O W  AR. 

TABLE II 

CONTACT BOUNCE 

Effective Bounce Time 

Contact in Milli s econds 

L o ading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

1 0  Watt 

( o ne AR relay )  1 - - -

Breaker  Trip Coil . 2  - - -

Contact Rati ng 

E ach r elay c ontact is rated 3 amps continuou s  

and 30 amps long enough t o  trip a break er. 

SETTINGS 

AR Unit  

No s ettings a r e  required.  

Operation I nd i cators (01) 

The o nly s etting required on the OI is the selec­

tion of the 0. 2 or 2 . 0  ampere tap s etting. This 

s el e ction is m ade by c onnectin g  the l e ad located in 

front of the tap block to the d esired setting by means 

of the connecting screw. 

INSTALLATION 

The relays should be mounted on switchboard 

pan els or their equivalent in  a locatio n free from dirt, 

moisture,  excessive vibratio n,  and heat.  M o unt the 

relay vertically by means of the four mounting hole s  

o n  the flange for s emi-flush mo unting or b y  m e ans of  

the rear mounting stud or studs for proj ectio n mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding th e r el ay.  The electri­

c al connections may be made dire ctly to the terminal s  

by m eans o f  screws for ste el panel mounting o r  to 

the terminal studs furnished with the rel ay for 

thick panel mounting. The terminal studs may be 

e asily removed or inserted by locking two nuts on 

the stud and then turning the proper nut with a 
wrench. 

For detailed FT case information refer to I . L .  

4 1 - 07 6 .  

ADJUSTMENTS AND MAINTE NANCE 

The proper adjustments to in sure correct oper­

ation o f  this relay have b e en made at the factory 

and should not require readj ustment after r e c eipt by 

the custom er. If the adju stm ents have b e en changed 
or the relay tak e n  apart for repairs,  the in structions 

below should be follo wed. 

Acceptance Check 

The following check i s  recomm ended to insure 

that the relay is in proper working order. 

1. Contact gaps 

a. Normally open contacts should have a gap o f  

. 0 1 8  t o  . 0 23 inch. 

b. Normally clo sed contact gap sho-uld b e  . 0 1 3  

minimum. 

2. Contact pre s sure 

a. On four normally open cont act relays, the 

normally open contacts should hav e  appro x­

imately 4 grams pre s sure on the card in the 

d e- energized position,  and 15  to 30 grams 

contact pressure in the en ergized po sition.  

b .  On two normally open and two norm ally 

clo s ed rel ays,  the no rm ally clo s ed contacts 

should have approximately 8 gram s  contact 

pre s sure in the de- e nergized position. Each 

normally open contact spring should have 

approximately 8 grams pressure against the 

c ard.  
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TY P E  AR RELAY ----------------------------------------------------------------���cl�.�4�1�-7�5�9�0 

3 .  Armature gap 

The armature gap should be appro ximately . 009 
inches me asured at  the n arrowe st part o f  the 

armature gap. 

4.  Contact operate tim e  

P er Table 1 

5. Operation Indicator (0. 1 . )  

Clo s e  the main relay contacts and pass suffi­

cient d-e current through the circuit to drop the 

target of the 0 . 1 .  This value of current should b e  

not greater than the particul ar 0 . 1 .  tap setting 

being used.  The operation indicator target sho uld 

drop freely. 

6. AR relay with time delay on dropout. 

* Conn e ct the relay as shown in Fig. 15.  When the , 

AR coil has been energized for 2 5-35 milli­

s e conds its dropout time should be a minimum of  
1 0 0  milliseconds. The R relay should b e  adj usted 

such that its co ntact break time i s  25-35 milli­

seconds. Also the ti mer must be of the type 

which may be started and stopped by break con­

tacts.  

CALI BRATION 

U s e  the following proc edure for calibrating the 

relay if the rel ay has been taken apart for repairs o f  

the adj ustm ents disturbed. This pro c edure should 

not be used until it is apparent that the relay is not 

in proper working order. (See "Acceptance Check " )  

Tripping Relay (AR) 

The type AR tripping relay unit has been properly 

adju sted at the factory to insure correct operation ,  

and under norm al field conditions should not require 

readj u stment. If, how ever,  the adjustments are dis­

turbed in error, or it becomes necessary to replac e 

some part, use the foll owing adj ustme nt proc edure . 
Thi s procedure should not be used until it is appar­

ent that the relay is not in proper working order. 

a. Adjust  the set screw at the rear o f  the top o f  the 
fram e to o btain a 0 . 0 09-inch gap at the rear end 

o f  the armature air gap. 

b. Adjust each contact spring to obtain 4 grams 

pre s sure at the very e nd of the spri ng. This pres­

sure should be sufficient to move the spring 

away from the edge of the slot of the card. On 

the two norm ally open two normally clo s ed con­

tact relay , adjust each spring for 8 grams to j ust 

move the contact away from the card. 

c. Adj u st each stationary contact screw to obtain 

a contact gap o f  0. 020 to 0. 0 2 2  i n ches for the 

normally open contacts. Energize the relay and 

the norm ally open contact s should have 1 5  to 30 

grams co ntact follow. The normally closed, if 

any, should have a contact gap of . 0 1 5  inche s .  

When calibrated a s  outlined abov e ,  the relay 

should m eet the characteristics of Table I and II. 

RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. How ever, interchangeabl e parts c an be 

furnished to the custom ers who are equipped for 

doing repair work. When ordering part s ,  always give 
the co,11plete nameplate data. 

TABLE I l l  
CON TACT INTERRUPTING CAPABILI TY (AMP ERES) 

RESISTIVE LOAD INDUCTIVE LOAD 
D . C. VOLTAGE 

WILL INTERRUPT WILL INTERRUPT 

2 50 0. 2 0. 1 

1 25 0 . 5  0. 25 

48 1 . 5  1 . 0 
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TYPE AR RELAY-----------------------------------------------------------

INT£ANAL SCHEMATIC 

LEFT CEIITER 

LEFT HAND 

Rl GHT CENTER 

.....------- RIGHT HAND 

H I NGED 
ARMATURE UN I T  

--1�888:��5 VV?6�C. 
60000-250 V.D.C. 

RED HANDLE 

T£ST SWITCH 

TERNIMAl 

629A496 

Fig. 3 Internal schematic of the Type AR Relay 
wi th 4 make contacts in FT - 1 1  case. 

R IQHT CENTER -

IIQtiT HAND 

HINGED 
ARMATURE UIIIT 

(L.H.)  

LEFT CENTER 

LEFT HAND 

INTERNAL SCHEMATIC 

� � 4 -- -�-- _,__ -�-- -�: 
... L r[  � AR �11! ' l ' 

FRONT VIEW 

REO HANDLE 

LEFT CENTER 

LEFT HAND 

__......R I GHT CENTER 

___......-R I GHT HAND 

H I NGED 
ARMATURE UN IT 

(R.H. ) 
LOWER VOL TAG£ 
RATING IF DIS U.41LAR 

150011 125 v.o.c.. 
60000 250 v.o .c. 

RED HANDLE 

629A495 

Fig. 5 Internal sch ematic o f  the Type AR Relay in 
FT -22 case, clouble unit, with 8 make 
contacts. 

6 

837All3 

Fig. 4 In ternal schematic of the Type AR Relay 
with 2 mak e - 2 break contacts in F T- 1 1  case. 

RIGHT HAND 

RIGHT CENTER 

H I NGED 
ARMATURE UN IT (L.H.) 

INTERNAL SCHEMATIC 

LEFT CENTER ---!-+----, 
UFT HAND 
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_ LEFT HAND 
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RATING I F  DISSIMI 

15000 125 V.O.C. 
60000 250 Y.O.C. 

RED HANDLE 

TEST SWITCH 

- TERMINAL 

762A529 

Fig. 6 Internal schematic of th e Type AR Relay in 
FT -22 case, clouble unit, with 6 make ancl 
28 contacts. www . 
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TYPE AR RE LAY ------------------------------------------------------------'· L_"_4_1 -_7_s9_o 

liGHT HAMD ....__ 

HI NGED 
ARMATURE UM I T  

�--

(L .H . )  �-

LEFT HAMD 

LEFT CENTER ·-

INTERNAL SCHEMATIC 

LEn HAIIO 

lEFT CENTER 

RIGHT HAIID 

R IGHT CUTER 

t ONGED 
/ ARMATURE Ufll i T  

LDWt:. 
�Q( TAGE 

UTINQ IF DISSIIILIR 

16000 125 v.o.c. 
60000 250 v.o.c. 

RED HANDLE 

TEST SWITCH 

TERMINAL 

762A580 
Fig. 7 Internal schematic of the Type AR Relay in 

FT -22 case, double unit, with 4 make and 4 
break contacts. 

LEFT CENTER 

IMTERNAL SCHEMATIC 

I i, �1 -------=-r G)-

0-
LFFT ___ -+----�� 1 

0 _]  

RIGHT CENTER 

ZOOII-'8 Y. D.C. 
H INGED ----��---. 150C0· 125 Y . D . C. 
ARMATURE 1:\ Q 6000!l-250 Y.D.C. 
U N I T  0J AR · � 

Fig. 9 

FUIT V I EW 

837All2 

In ternal sch ematic of the Type AR Relay in 
front conn ected molded case with 2 make-
2 break contacts. 

LEFT 

LEFT 
CEITEI 

HIIGEO --t--�-.....>.. 
ARMATURE 
UII IT 

l.rERMAL SCHEMATIC 

R I GIIT 
CEITER 

---------+- 1500!1-125 v . o.c.  
6000D•250 V.O.C. 

FRONT V lEW 

629A89 

Fig. 8 In ternal sch emati c of the Type A R  Relay in 
front  connected molded case with 4 mqke 
con tacts. 

lEFT CENTER: 

LEFT PIARO 
OPERATION 
INDI CATOR 

RIGHT CENTER 

R I GHT HAND 

OPERATION 
INDICATOR 

lfiMGED 
ARMATURE U!UT 

200t:HHI V.O.C. 
- 15000-125 Y.D.C.  

fiOOOD-250 V.D.C.  

R IGIIT HAitD 

RED HANDLE 

TEST SWITCH 

TERMIIUL 

836A646 

Fig. 10 In ternal schematic of the Type AR Relay in 
the FT- 1 1  case with 2 Operation Indicators. 
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TYPE AR RELAY------------------------------------------------------------

lftn CUTER ( F,Y. ) 
l l tn  HAND 

(F. V . )  

200D '3 f .  D. C . 
1 5000 125 Y . O . C. 
&OOOg 250 Y.D .C. 

KUGED 
ARMATURE ---� 
UN I T  

REAR V I EW 

LEFT CENTER 
(F .  V . )  

LEFT HUO 
( F .  v . )  

836A9 17 

R I GKT CENT£ I � 

( F . V. ) "" 

20110 '3 Y . D . C  
1 5000 1 2 5  Y .D .C. 
�00110 250 v. o . c. 

H INGEO 
U�ATURE -
UN I T  

REAR V I EW 

LEFT CENTER 
( F .  Y . )  

LEFT HAMO 
( F . Y . )  

8 36A8 59 
* Fig. 7 7 Internal schematic of the AR Relay with 2 

make ancl 2 break contacts in molclecl case. 
Fig. 12  In ternal schematic of th e AR with 4 make 

contacts in  molclecl case. 
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A M P S .  

F O R  0 2 A M P. TAP 

1 2 5 v o c ---­
Pos. 
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5 2  

1 2 5  v.o.c.--L 
N E G. 

A M P S .  

I O O .n. 

S T Y L E  NU M BE R  1 9 5 5  8 70 ( 1 0 0  O HM S )  F O R  L[BJ--�5-V.�G�- c-r- -------�r-, 
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1------- 1 0  t ------� 

F O R  2 A M P  T A P  

1 2  5 

I G S 
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t 2 5  v.o.c.--L 
N E G .  

Fig. 13  External schematic for the Typ e AR Relay. 
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TYPE AR RELAY 

H I  MGEO 
lR'4ATURE UI4 1 T  

� I  GHT CENTER - -

LEFT CENTER � 

LEFT HAND 

INTERNAL SCHEMATIC 

R I GHT HAND 

1 RED HlNDLE 

TEST S W I TCH 

TERMINAL 

836A840 

N O T E S :  

A R  R E L AY 

IN FT - I I  

C A S E  

L L o  41 -7590 

L..-1----�'----..-' --- 1 2  5 V D.C . 

P O S. 

�-+----...._ ____ 1 2  5 V . D.C 

R 

E L E C T R O N I C  
T I M E R  

S T A R T 

S T O P  

1 .  R R E L AY M U S T  B E  S E T  S U C H  T H AT 

T H E  B R E A K  C O N T A C T S  O PE N  

I N  2 5 - 3 5  M I L LI SECO NDS. 

2 .  T I M E R  MUST B E  ABLE T O  B E  S T A R T E D  

B Y  C O N T A C T  B R E A K A N D  S T O P P E D  B Y  

C O N rAC T B R E A K. 

N E G  

8 36A744 
Fig. 14  Internal schematic of the Typ e AR Relay in 

the FT- 1 1  case with time delay dropout. 
Fig. 15 Test conn ections for the Typ e AR Relay 

with time delay on dropout. 

CLE A RAMeE HOLE FOR • 190 SCREW 

I-

TERMINAL 

.190 TERMINAL 
HARDWARE 

836A99 1  
Fig. 1 6  O utlin e and drill in g  plan for th e Typ e A R  relay in the front conn ected molded case. 
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TYPE AR R E LAY---------------------------------------------------------

TEitMINAL AIID 
MOUNTING DETAILS 

• 190-32 SCitEW 

S PACEitS FOI! 
THIN PAIIELS 

5 
- 18 SCitEW 1 6 ( FOR THIC� 

PAIIEL USE 
LIB STUD) 
1 6 

. 1 90-32 SCI!EW 

9 
T6 

I 

{ 9 �r "i Jl l  A. II MOLES FO� 

2 � 5 � I . 190-32 MTG; SC�EWS 

32 � 

t t 

PAIIEL CUTOUT & O�ILLIIIG 
FOR SEMI-FLUSH MTG • 

PANEL DRILLING Olt CUTOUT FOit 
PROJECT I ON MTG. 

(FRONT VIEW) 

sl 
e 

-IN 

9 
16 DIA.HOLE 

TER�U HAL 
NUMBER 

57-D- 7900 

Fig. 17 Outlin e and dril l ing plan for the Type AR Relay in the FT- 1 1  case. 
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'----------'u -- 1-, -----'� �  
I I 11 11 � 3 1 �  1 1  - � 1 6 . ' I  

� 6 � __J :_\ I I  

PAN<:L LOCAT I ON 
� 

SEM I - FLUSM MTG. ------' \. 
P�CJ ECTI ON MTG· ------� 

' / UJ 
cn ·· SPACER'S FOR � 'I/ TM�M PANELS 

I 1 1 Ts·ta act£W 
i l ' PMtL SE 

�� j I /- ( .. It , .. etC 
• �· 1 1 1 , ,1f J:11 aGD) 

/ . i� j\ - •• 
. J--Y l . ti' I ; J • 19o-32 3CREW 

\. U.�� FOR TH I CK PAM EL - ;-��� L/ USE . I9o-32 STUD ) �  
\ M� , -��n:� �=-= - -

I .  �-�:tf=--- =-=-- -
- _j - - - - .,- - - -

� I  
6ll D I A. 

TEMCINAL AIID 
MOUNTI NG DETAI LS 

)-- 5 �1 I 
2 zs -1 lo#-. 1 6 1 /-• oi A.�J MOLES FOli

E""' 
3 2  � , -? ___ · . 1 9o-32 MTG • .SCR "" 

T
� -- t l

CD - 4D  - t- - -

PANEL CUTCUT & DR I LL I NG 
FOR SEM I - FLUSH MTG. 

� 1! --Jook- 1 .!. .___ I 1+1 .!.-I 
32 32 32 32 

P-.EL DR ILL I NG 011 CUTOUT FOil 
PROJECTION MTG. 

( FilONT V I EW) 

3 - 81A.20 NOLES 
� It CUT OUT 

183Al58 

Fig. 18 Outline and drilling plan for th e Type AR Relay in the FT-22 case. 
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Westinghouse I. L. 4 1 -759E 

I N STALLATI O N  • OPERATI O N  • MAINTENANCE 

IN S T R UCT I ONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before puttin g  protection rel ays into s er­

vice,  remove all blocking which may h ave been in­

s erted for the purpose of securin g  the parts during 

shipment. M ak e  s ure that all moving parts operate 

fre ely. Inspect the contacts to see that they are 

clean and c an close properly. Operate the relay to 

check the settings and e le ctrical connections.  

A P PLI C ATION 
The A R  rel ay is a four-pole auxiliary type relay, 

especially designed for ultra high spe ed circuit 

breaker tripping duty in protective relaying systems. 

The AR relay i s  w ell suited for bus arrangements 

wh ere more than one break er must be tripped. It can 

provide isolation as w ell as high speed tripping. The 

AR relay may al so be applied to provide i sol ation o f  

primary and back-up relaying,  and provid e high speed 

tripping for zone one fault s .  

* H owever,  when the AR relay is u s ed in the 

t hyristor trip circuit of the SRU, SBF U ,  STU-9 1 , or 

STU-92 relays , a 22 ohm resistor must be added in 

parallel to  the AR c oil .  W ithout t his resistor , it is 

possible that w hen d-e v oltage i s  suddenly applied 

to the re lay, sufficient current fl ows through the 

s erie s  R-C circuit paralleling the tripping thyristor 

to pickup th e 1 0-w att A R c oil o f t h e r e lay. 

An AR relay is available with a tim e  d elay drop­

out. It can be used in applicatio ns where a delayed 

dropout o f  0 . 1 seconds i s  des ired.  

CONSTRUCTION AND O PERATION 

AR Unit 

The rel ay c onsists of four stationary C')ntact 

screw s ,  fo ur leaf spring moving contac ts , a movi n g  

armature and card as sembly, which operates the 

moving contacts; a U shaped laminated core, a coil, 

a frame ,  a mol ded insul ation block and a s eries 

resistor. Refer to Fig. 1 and 2.  

The armature and c ard assembly slip over a 

hinge pin which is inserted in the laminati ons.  The 

moving and stationary contacts are mounted on the 

molded insulation block. The molded block and coil 

and lamination as sembly are mo unted to the frame.  

All contacts are fin e silver. 

SUPERSEDES I.L. 4 1 -759D 
*Denotes change from supersed.ed i s s u e .  

When the coil and resi stor are energized, the 

armature is attracted to the laminations.  The c ard 

moves with the armature thereby operating the mov­

ing contacts. The tension o f  the moving contacts i s  

t h e  res etting force. 

Hi gh speed operation is obtain.ed by the low 

inertia o f  the moving parts ,  a sensitive electromag­
net,  and the proper L/R ratio of the operating circuit . .  

The AR unit used for a tim e  delay dropout i s  

similar to the o n e  described abov e .  The s eries 

re sistor in the above is replaced by a resistor and 

capacitor combination shunting the AR coil . 

Open1tion I nd icator (0. 1 . )  

T h e  d- e operation indicator is a small clapper 

type device .  A magnetic armature is attracted to the 

magn etic core upon energization of the s witch.  

D urin g  this operation two fingers on the armature 

defl ect a spring lo cated on the front of th e switch ,  

which allows the operation indicator target t o  drop. 

The front spring, in addition to holding the tar­
get,  provid e s  restraint for the armature and thus 

controls the pickup val u e  of the s witch. 

C HARACTERISTI C S  
The A R  unit without a s erie s  resistor has a 

sensitivity of 50.0 milliwatts. By the proper combin­
ation of the AR unit and a s erie s  resistor , an optimum 

speed of 2 millis econds can be obtain ed for an ener­

gy input of 1 0  watts. 

All relays are cap abl e o f  being energized con­

tinuo usly.  All high speed relays will pick up at 

80% o f  rated voltage or l es s ;  and drop out at 1 0% of 

rated voltage or higher. 

Typical operating times and effective contact 

bounce are outlined in the table s  I and II .  

The operate tim e  of the relay with d el ayed drop­

out is about 6 millis econds at rated voltage for a 

normally open contact. The relay will have a 0 . 1  

second dropout tim e  after being energized at l e ast  

0 . 0 1 5  s econds. 

EFFECTIVE MAY 1 970 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E AR RELAY-----------------------------------------------------------

3 

2 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCREWS. 
3 - LEAF SPRING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL  
6 - MOLDED I NSULATION BLOCK 

Fig. 1 Type AR Unit with two make and two break contacts (Front View). 
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TYP E AR R ELAY----------------------------------------------------���.L�·�41���s�9E 

2 

1 

4 

---- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NO RMALLY OP EN  STAT IONARY CONTACT SCR EWS. 
3 - MOV ING ARMATUR E. 
4 - U-SHAPED LAMINAT ED CORE. 
5 - ARMATURE GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

Fig. 2 Type AR Unit with two make and two break contacts (Side View). 
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TYP E  AR RELAY-----------------------------------------------------------

TABL E I 

OPERATE AND RESET TIMES 

Rated Operate Time Reset Tim e 
Operating t (Millisecond s)  (Millis eco nds 

Energy NO contact NC contact NC co ntact 
(WATTS) Cl oses Opens Clo s e s  

1 0  2 . 0  1 . 5  4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

t 2 .  25W A R  i s  a different style than the lOW AR. 

TABLE II 

CONTACT BOUNCE 

Effective Bounce Tim e 

Co ntact in Milli s econds 

L o ading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

10 Watt 

( o ne AR relay )  
1 - - -

Breaker  Trip Coil . 2  - - -

Contact Rating 

Each relay contact i s  rated 3 amp s  continuou s  

and 3 0  amps l o n g  enough t o  trip a break er .  

SETTINGS 

AR Un it  

No s ettings are required. 

Operation I nd i cators (01)  

T h e  o nly s etting r e quired on t h e  OI is t h e  sel ec­

tion of the 0. 2 or 2. 0 ampere tap s etting.  Thi s 

selection is made by c onnecting the l e ad located in 

front of t he tap block to the de sired setting by means 

of the connecting screw.  

INSTALLATION 

The relays should be mounted on s witchbo ard 

panels or th eir equivalent in a locatio n free from dirt, 

moisture, exc essive vibration,  and heat.  Mo unt the 

relay vertically by means of the four mounting holes 

on the flange for semi-flush mounting or by m e ans of 

the rear mo unting stud or studs for proj ectio n mount­

ing. Eith er a mounting stud or the mounting screws 

may be utilized for groun ding th e r el ay.  The electri­

cal connectio n s  may be made directly to the terminal s 

by m eans of screws for ste el p anel mounting or to 

the terminal studs furnished with the rel ay for 

thick panel mounting. The terminal studs may be 

e as ily removed or inserted by lo cking two nuts on 

the stud and then turning the p roper nut with a 

wrench. 

For detailed FT case inform ation refer to I . L .  

4 1 - 07 6 .  

ADJUSTMENTS AND MAINTE NANCE 

The proper adj ustments to insure correct op er­

ation of this relay have been m ade at the factory 

and should not require readjustm e nt after rec eipt by 

the customer.  If the adju stments have b e en changed 
or the relay tak e n  apart for repairs, the instructions 

below should be followed. 

Acceptance Check 

The following check i s  recommended to insure 

that the relay is in proper working order.  

1 .  Contact gaps 

a. Normally open contacts should have a gap o f  
. 0 1 8  t o  . 0 23 inch.  

b .  Norm ally clo s ed contact gap should b e  . 0 1 3  
minimum . 

2. Contact pressure 

a. On four normally open cont act relays,  the 

normally open contacts should hav e  app ro x­

imately 4 gram s pressure on the card in the 

d e- energized po sitio n ,  and 15 to 30 gram s  

contact pressure i n  the energized po sition.  

b .  On two normally o p en and two norm ally 

clo s ed rel ays , the normally clo s ed contacts 

should have app roximately 8 gram s contact 

pre s sure in the de- energized po sitio n.  Each 

normally open contact sprin g should h ave 

app roximately 8 grams pressure again st the 

card.  
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TYPE AR RELAY ----------------------------------------------------------�'�· L�·�4�1 -�75�9E 

3. Armature gap 

The arm ature gap should be approximately . 009 

inches me asured at the narrow e st part o f  the 

armature gap . 

4. Contact operate tim e  

P er Tabl e 1 

5. Operation Indicator (O.l . ) 

Clos e  the main rel ay contacts and pass suffi­

cient d- e current thro ugh the circuit to drop the 

target of the O . l .  This val u e  of current should be 

not gre ater than the p articul ar O.l.  tap setting 

being used. The operation indicator target should 

drop fre ely. 

6. AR relay with time del ay o n  dropout. 

Conn e ct the relay as shown in Fig. 1 5 .  Whe n the ! 

AR coil has been energized for 2 5- 35 milli­

s econds its dropout time should be a minimum of 

1 00 millis econds. The R relay should be adj usted 

such that its contact break time is 2 5- 35 milli­

s econds. Also the timer must be o f  the type 

w hi c h  may be started and stopped by break con­

tact s .  

CALl BRATION 

U se the following procedure for calibrating the 

relay if the rel ay has been taken apart for repairs of  

the adjustments disturbed. This procedure should 

not be used until it is app arent that the relay is not 

in prop er working order. (See "Acceptance Che ck " )  

Tri pp ing Relay (AR) 

The typ e AR tripping rel ay unit h as been prop erly 

adju sted at the factory to insure correct op eration ,  

and under norm al field conditions should not require 
readj ustment. If, how ever,  the adjustments are dis­

turbed in error, or it beco m e s  necessary to repl ac e 

some p art,  use the following adjustment proc edure. 

This proc edure should no t be used until it is app ar­

ent that the rel ay is not in prop er working order. 

a. Adj u st the set  screw at the rear of the top of the 
fram e to o btain a 0 . 009-inch gap at the rear end 

o f  the armature air gap. 
* b.  Adjust each contact s pring to obtain 4 grams 

pressure at the very end of t he spring. This pres­

sure should be sufficient to move the spring 

away from the edge of the slot of the c ard . On 

the two normally open two normally closed c on­

tact relay , adjust e ac h  normally open c ontact 

spring for 8 grams to just move the c ontact away 

from the card . Adjust the normally closed c ontact 

for 15 grams spring pre s sure , to just m ove c on­

tact s pring aw ay from the c ard.  Then adj ust the 

stationary c ontact to just m ove the c ontact spring 

away from t h e  card . 

c. Adj ust each stationary contact screw to obtain 

a contact gap of 0. 020 to 0. 0 2 2  inches for the 

normally op en contacts. Energi ze the relay and 

the normally open cont act s shoul d have 1 5  to 30 
gram s contact follow. The normally clo s ed ,  if  

any , should have a contact gap of . 0 1 5  inc hes.  

When calibrated as outlined above,  th e rel ay 

sho uld m eet the characteristics of Table I and II.  

RENEWAL PARTS 
Repair work can be done most satisfactorily at 

the factory. However, interchangeabl e parts c an be 

furnished to the custom ers w ho are equipped for 

doing repair work. When ordering p arts , always give 

the co.11plete nam eplate data. 

TABL E I l l  
CON TACT INTERRUPTING CAPABI L ITY (AMPERES) 

RESISTIVE LOAD INDUCTIVE LOAD 
D . C .  VOLTAGE 

WILL INTERRUPT WILL INTERRUPT 

250 0 . 2 0 . 1 

1 25 0 . 5  0 . 25 

48 1 . 5  1 .0 
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TYPE AR RELAY-----------------------------------------------------------

LEFT CUTER 

LEFT MAID 

RIGHT CENTER 

___.--- II: I GMT HAND 

HIMGED 
ARMATURE UN I T 

_d888:��s 'i06�c. 
6000D-250 V.D .C.  

RED HANDLE 

TEST SWITClt 

TERNIMAl 

Fig. 3 In ternal schematic of the Type AR Relay 
with 4 make contacts in FT - 1 7  case. 

RIGHT CEIHEII: -

II: I &liT HAND 

HINGED 
ARMATURE UIIT � 

(L.H.) 

LEFT CENTER ---­

LEFT HAND -----

INTERNAL SCHEMATIC 

FRONT VIEW 

_.....--R IGHT HAND 

HINGED 
ARMATURE UNIT (R. H . ) 
LOWER VOLTAGE 
RATING IF DIS 1 to4 1LAR 

15000 125 V. D. C. 
60000 250 v . o . c .  

RE.:>  HANDLE 

629A495 

Fig. 5 Internal sch ematic o f  th e Type AR Relay in 
FT -22 case, double unit, with 8 make 
contacts. 

6 

INTERNAL SCHEMATIC ltiGMT MAJIO 

LEFT H,P.MD -...._ 

LEFT CENTER 

837All3 

Fig. 4 In ternal schematic of the Type AR Relay 
with 2 mak e - 2 break contacts in F T- 7 1  case. 

RIGHT HAND 

HINGED 
ARMATURE UNIT (L. H . )  

LEFT CENTER - ­

tEFT MUD 

INTERNAL SCHEMATIC 

RED HANDLE 

LEFT HAND 

LEFT CENTER 

R I GHT CENTER 

RIGHT HAND 

HINGED 
, ARMATURE UN I T  

(R.H.) LOWER VOLTAGE 
RATING IF DISSII-tl 

ISDDO 125 Y.D.C. 
60000 250 Y.D.C. 

- RED HANDLE 

TUMIIIIAL 

762A529 

Fig. 6 In ternal schematic of the Type AR Relay in 
FT -22 case, double unit, with 6 mak e and 
28 contacts. www . 
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TYPE AR RELAY 

l i GHT HAND ��-­

RIGHT CENTER -

HINGED 
ARMATURE UN IT 

( L . H . )  �-

LEFT HAMO 

INTERNAL SCHEMATIC 

LEFT HUD 

lEFT CENTER 

RIGHT HAND 

RIGHT CEMTElt 

H I MGED 
AltHA lURE UNIT 

tJ)wt:. �ol T AGE 
UTIWB IF DISSIMIUR 

16001] 125 v. 0. c. 
60000 250 v.o.c. 

RED HANDLE 

TEST SWITCH 

-- tERNIIU.L 

762A580 
Fig. 7 In ternal schematic of the Type AR Relay in 

FT -22 case, double unit, with 4 make and 4 
break contacts. 

I IITEUAL SCHEMATIC 

I ;� t .·-�� 
LEFT CENTER +:;;--- .  R I GH T  CENT ER 

LFFT - 0--l �-_ RIGHT 

_I � 
G)��--G-- 200D-'8 v.o.c. 

H I NGED - - - 1 5 0C0- ! 25 V . O . t .  
ARMATURE 60000-250 v . o . c .  
UII I T  

FRNT V I EW 

837All2 

Fig. 9 In ternal schematic of  the Type AR Relay in 
front connected molded case with 2 make-
2 break con facts. 

LEFT 

LEFT 
CEITEI 

HIIGEO --+-----� 
ARIIATUIE 
IJIUT 

IMTERMAL SCHEMAT IC 

I . L .  41 ·759E 

RIIIT 

R I GilT 
CEIITER 

--------+- 1500!1-125 v.o.c.  
60000-250 v .  o.  c. 

FRONT V l EW 

629A89 

Fig. 8 In ternal sch ematic of the Type A R  Relay in 
fron t connected molded case with 4 make 
contacts. 

lEFT CElfTER 

lEFT UIID 
OPERATI ON 
INDI CATOR 

RIGHT CUtTER 

RIGHT HAND 

OPERATION 
I N D I CATOR 

H I NGED 
..------- ARMATURE UNIT 

R I GHT HAND 

RED HANDLE 

TEST SWITCH 

TERMINAL 

836A646 

Fig. 10 Internal schematic of the Type AR Relay in 
the FT - 1 1  case with 2 Operation lndi cators. 
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TYPE AR RELAY------------------------------------------------------------

11.-T CUTER ( F,Y. ) 
11.-T HOD 

( F . V . ) 

2000 118 Y .D .C .  
1 5000 125  Y.D .C. 
50000 250 Y.O.C.  

H I N&ED 
ARMATURE ___ .---
UN IT  

REAR V I EW 

LEFT CENTER 
( F . V . )  

LEFT HUD 
( F . V . )  

836A9 17 

R I GHT CENTER -
( F . V . )  � 

R I QIIT HANC --­
( F . V . )  

2000 118 V . D . C  
igggg m ::�:�: -� 

H I NGED 
ARMATURE 
UN I T  

REA< V I EW 

LEFT CEIHER 
( F .  V . )  

LEFT HAND 
( F .  V . )  

8 36A8 59 
Fig. 1 1  In ternal schematic of the AR Relay with 2 

make anc/ 2 break contacts in molc/ec/ case. 

Fig. 12 Internal schematic of th e AR with 4 make 
contacts in molc/ec/ case. 

FO R I A M P. I C S  

1 2  5 V. D.G. 
POS. 

I C S  

1 2  5 

8 

F O R  0.2 A M P. TAP F O R  2 A MP TAP 

1 2 5  V D C  1 2  5 V D G  

-T POS . P O S .  
Z ..n.  2 A  l zA. 
IO WATTS I G S  l r = 5 

AMPS 

A R  
I C 5 

52 

1 2 5  v.o c.--L 
N E G. 

-'Ill 

I O O .n.  

I C S 

5 2  

1 2  5 v. o.c.--L 
N E G .  

* Fig. 13  External schematic for the Typ e AR Relay. 
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836A753 
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TYPE AR RELAY 

H I HGED 
A.R•1ATURE IJH I  T 

R I GHT CENTER 

LEFT CE�TER -� 
LEFT tU.HD 

INTERNAL SCHEMATIC 

Rl GHT HAND 

1 REO HANDLE 

T E S T  S W I TCH 

TERI-4 1 MAL 

N O T E S :  

A R  R E L AY 

IN F T - 1 1  

C A S E  

I.L. 41 ·759E 

L---1---�---"" --- 1 2  5 v o.c 

P O S. 

L---+-----4----- 1 2  5 V D.C 

N E G  

E L E C T R O N I C 
T I M E R  

S TA R T  

STOP 

I .  R R E L A Y  MUST B E  S E T  SUCH T H AT 

T H E  B R E A K  C O N T A C T S  O PE N  

I N  2 5 - 3 5  M I L L I S E CO NDS. 

836A840 
2 .  T I M E R  M U S T  B E  A B L E  T O  B E  S T A R T E D  

BY C O N T A CT B R E A K  A N D  S T O P P E D  B Y  

C O N TA C T  B R E A K. 8 36A744 
Fig. 14  In ternal schematic of the Type  AR Relay in 

the FT- 1 1  case with time delay dropout. 
Fig. 15 Test connection s for the Typ e  AR Relay 

with time delay on dropout. 

N 

CLEARANCE HOLE FOR .190 SCREW 

TE RMINAL 

.190 TERMINAL 
HARDWARE 

,_ 
_,. 

836A99 1  
Fig. 16  Outlin e and dri l l ing  p lan for th e Type  AR relay in the front connected molded case. 
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TYP E  AR RELAY---------------------------------------------------------

UJ 
<I) 
-c 
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1 0  
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.... 

-f·. 

J_L__

L ! ! 
PAMEL LOCATI" -� 
S EMI-FLUSH MTG ·  
PI!OJ ECTI O M  MTG • .  

Il l  - � DIA. 

TEI!MINAL AND 
MOUNTING DETAILS 

• 190-32 SCI!EW 

PANEL 

S PACEI!S FOil 
THIN PANELS 

5 - Is scm� 1 6 ( FOR TH ICK 
PANEL USE 
L 1 s  STUD) 
1 6  

. 1 90-32 SCI!EW 

9 Ts 

I I  

I 

{ 9 _.jr i; DIA.ll MOLES FOI! 

25 
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Fig. 1 7  Outlin e and drill in g plan for th e Type  AR Relay in the FT- 1 7  case. 
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Fig. 18 Outlin e an d drill ing  p lan for the Typ e AR Relay in the FT-22 case. 
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Westinghouse I.L. 4 1 -759F 

INSTALLATION • OPERATION • MAINTENANCE 

IN S TRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into s e r­

vic e ,  remove all blocking which may h ave been in­

s erted for the purpose of securing the parts during 

shipm ent. M ak e  s ur e  that all moving p arts op erate 

fre ely. Inspect the contacts to see that they are 

clean and can close prop erly. Operate the relay to 

check the settings and e le ctrical connectio ns.  

A P PLIC ATION 
The AR rel ay i s  a four-pole auxili ary type relay,  

especially designed for ultra high speed circuit 

breaker tripping duty in protective relaying systems. 
The AR relay is well suited for bus arrangements 

where more than one break er must be tripp ed. It can 

provide isolation as well as high spe ed tripping. The 

AR relay may al so be applied to  provide i solation o f  

primary and back-up relaying, and provide high sp e ed 

tripping for zo ne one faults.  

However , when the AR r elay is used in the 

thyristor tri p circuit of t he SRU , SBFU , STU-9 1 .  or 

STU-92 relay s ,  a 2 2  ohm resistor or its equivalent 

must be added in parallel to t he AR coil .  Without 

this resistor,  it is possible t hat w he n  d -e voltage is 

suddenly applied to t he r elay , s ufficie nt current 

flows through t he s eries R-C circ uit p ar alleling the 
tripping t hyristor to pickup the 1 0-watt AR coil o f  

the r el ay.  

An AR relay is available with a time delay drop­

out. It can be used in applicatio ns where a delayed 

dropout o f  0 . 1 seconds is desired.  

CONSTRUCTION AND O PERATION 

AR Unit 

The relay c onsists of four stationary contact 

screw s ,  four leaf spring moving contac ts,  a m ovi ng 

armature and card as sembly , which op erates the 

moving contacts; a U shaped laminated c or e ,  a coil,  

a fram e ,  a mol ded in sulation block and a s eri e s  

re sistor. Refer t o  F i g .  1 and 2.  

Th e armature and c ard as se mbly slip over a 

hinge pin which is inserted in the laminations.  The 

moving and stationary contacts are mounted on the 

molded insul ation block. The molded block and coil 

and lamination as sembly are mo unted to the fram e.  

All contacts are  fin e  silver.  

SUPERSE DES I. L .  41 -759 E 
* Denotes change from superseded 1 ssue .  

When the coil and r esistor are energize d ,  the 

armature is attracted to the laminations.  The c ard 

moves with the armature thereby op e rating the mov­

ing contacts. The tension o f  the mo ving contacts i s  

t h e  res ettin g force.  

High sp eed op eration i s  obtain ed by the low 

inertia o f  the moving parts ,  a sensitive electromag­

net,  and the prop er L / R  ratio of  the operating circuit. 

The AR unit u s ed for a tim e  delay dropout i s  

similar to the o n e  described above.  T h e  s eries 

re sistor in the above is replac ed by a re sistor and 

cap acitor combination shunting the AR coil . 

Operation I nd i cator (0. 1 . )  

T h e  d- e operation indicator is a small cl ap p er 

type device.  A magnetic armature is attracted to the 

magnetic co re upon energization of  the switch.  

During this  op eration two fingers on the armature 

defl ect a sp ring lo cated on the front of  th e swit ch , 

which allows the operation indicator target to drop.  

The front spring, in addition to  holding the tar­
get, provide s  r estraint fo r the armature and thus 

contro l s  the pickup value of t he switch. 

C H ARACTERISTICS 
The AR unit without a series resistor h as a 

sensitivity of 500 milliwatts. By the prop e r  combin­

ation of  the AR unit and a series resistor , an optimum 
speed of 2 milli s econds can be obtained for an ener­

gy input of 10 watts. 

All relays are cap abl e of  being energized con­

tinuo usly. All high speed r elays will pick up at 

80% of rated voltage or l es s; and drop out at 1 0% of  

rated voltage or higher. 

Typical op erating times and effective co ntact 

bounce are o utlined in t he tabl es I and II. 

The operate tim e  of  the r<�lay with delayed drop­

out is about 6 milliseconds at rated voltage for a 

normally open contact. The relay will have a 0 . 1 

second dropout time after being e nergized at l e ast 

0 . 0 15 s econds. 
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TYPE AR RELAY--
---------------------------------------------------------

3 

2 

I 
2 

4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCR EWS. 
2 - NORMALLY OPEN STATIONARY CONTACT SCREWS. 
3 - LEAF  SP RING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL 
6 - MOLDED INSULATION BLOCK 

Fig. 1 Type AR Unit with two make ancl two break contacts (Front View). 
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TYP E AR RELAY 

2 

1 

4 
�5 

) 
---- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN  STAT IONARY CONTACT SCR EWS. 
3 - MOVING ARMATUR E. 
4 - U-SHAPED LAMINATED CORE.  
5 - ARMATURE GAP ADJUSTMENT SET SCR EW. 
6 - ARMATURE GAP 

Fig. 2 Type AR Unit with two make one/ two break contacts (Sic/e View). 

I . L .  41 ·759F 
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TYPE AR RELAY-----------------------------------------------------------

TABL E I 

OP ERATE AND RESET TIMES 

Rated Operate Time Reset Tim e 
Operating t ( Millisecond s )  (Millis eco nds 

Energy NO contact N C  contact N C  co ntact 
(WATTS) Closes Opens Clo s e s  

1 0  2 . 0  1 . 5  4 . 0  

2 . 25 3 . 5  2 . 5  3 . 5  

t 2 .  25W AR i s  a different styl e than t he lOW AR. 

TABLE II 

CONTACT BOUNCE 

Effective Bounce Tim e 

Contact in Milli seconds 

L o ading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

10 Watt 

( o ne AR relay )  
1 - - -

Breaker Trip Coil . 2  - - -

Contact Rating 

E ach relay contac t  i s  rated 3 amp s  continuous 

and 30 amps long enough to trip a break er. 

SETTINGS 

AR Unit  

No settings are requi.red.  

Operation I nd i cators (01) 

The o nly s etting required on the OI is the s el ec­

tion of the 0 . 2 or 2 . 0  ampere tap s etting.  Thi s 

s el ectio n is m ade by c onnecting the l e ad located in 

front of  t he tap block to the desired setting by means 

of the connecting screw. 

INSTALL ATION 

The relays should be mounted on s witchbo ard 

pan els or their equivalent in a locatio n free fro m dirt, 

moi sture,  exc essive vibratio n ,  and he at. Mount the 

relay vertically by means of the four mounting hol e s  

on the flange for s emi- flush mounting o r  b y  m e ans of  

the rear mountin g stud or studs for proj ectio n mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding th e rel ay. The electri­

cal connectio n s  may be made directly to the terminal s  

by means o f  screws for ste el panel moun ting o r  to 

the terminal stud s furni shed with the rel ay for 

thick panel moun ting. The terminal studs may be 

e asily removed or inserted by locking two nuts on 

the stud and then turning the proper nut  with a 

wrench. 

For detailed FT case information refer to I .  L .  

4 1 - 07 6 .  

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to in sure correct op er­

ation of this relay have been m ade at the factory 

and s hould not require re adj ustment after receipt by 

the customer. If the adjustments have b e en c hanged 
or the relay taken apart for repairs,  the instru ctions 

below shoul d  be follo wed. 

Acceptance Check 

The following check i s  r e co m m ended to insure 

that the relay is in prop er working order. 

1. Contact gaps 

a.  Normally open contacts should have a gap o f  

. 0 1 8  to . 0 23 inc h. 

b .  Norm ally clo s ed contact gap should b e  . 0 1 3  

minimum . 

2. Contact pre s sure 

a. On four normally op en cont act relays,  th e 

normally open contacts shoul d  h av e  app ro x­

imately 4 gram s pres sure on the card in the 

d e- energized po sition ,  and 15 to 30 gram s 

contact pressure in the energized po sition.  

b .  On two normally o p en and two norm ally 

clo sed rel ays , the normally clo s ed contacts 

should have app ro ximately 8 gram s contact 

pres sure in the de- energi zed po sitio n. E ach 

normally open contact spring should h ave 

approximately 8 grams pres sure against the 

card. 
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TYPE AR RELAY ----------------------------------------------------------�'�- L�-�4�1 -�75�9F. 

3.  Armature gap 

The armature gap should be approximately . 00 9  

inch e s  measured at the n arrow e st part o f  the 

armature gap. 

4. Contact operate tim e  

P e r  Tabl e 1 

5. Operation Indi c ato r (O. I . )  

Clos e  the main relay contacts and pas s  suffi­

cient d-e current through the circuit to drop the 

target of the O . I .  This value of current should be 

not greater than the p articul ar O.I .  tap setting 

being used. The op eration indicator target should 

drop freely. 

6. AR relay with time d elay o n  dropout. 

Conn e ct the relay as shown in Fig. 15. When the · 

AR coil has been energized for 25- 3 5  milli­

s econds its dropout time should be a minimum of 
100 milliseconds. The R relay s hould be adjusted 

such that its contact br eak time is 25- 35 milli­

s econds. Al so the timer must be of the type 

whi c h  may be started and stopped by break con­

tacts.  

CALl BRATION 

Use the following proc edure for calibrating the 

relay if the rel ay has been taken apart for repairs of 

the adjustments disturbed. This proc edure should 

not be used until it i s  app arent that the relay is not 

in prop er w orking order.  (See "Acceptance Check " )  

Tripp ing Relay (AR) 

The typ e AR tripping rel ay unit h as been prop erly 

adju sted at the factory to insure corre ct op eration ,  

and under norm al field conditions should not require 
re adj ustment. If, however,  the adjustments are dis­

turbed in error, or it beco m e s  necessary to replace 

some part,  use the following adj ustment proc edure.  

This proc edure should not be used until it is app ar­

ent that the rel ay is not in prop er working order. 

a. Adjust the set screw at the rear of the top o f  the 
fram e to o btain a 0 . 0 09-inch gap at the rear end 

o f  the armature air gap .  
b .  Adjust each contact s pring t o  obtain 4 grams 

pressure at the very end of the spring. This pres­

sure should be sufficient t o  m ove the spring 

away from the edge of the slot of the card . On 

the two normally open two normally closed c on­

tact relay , adju st each normally open c ontact 

spring for 8 grams to just m ove the c ontact away 

from the card . Adjust the normally closed c ontact 

for 15 grams spring pre s sure ,  to just m ov e  c on­

tact s pring away from the c ard . Then adjust the 

stationary c ontact to just m ov e  the c ontact spring 

away from the card . 

c. Adj ust each stationary contact screw to o btain 

a contact gap o f  0. 020 to 0. 0 2 2  inches for the 

normally op en contacts. Energi ze the relay and 

the normally open contacts should h ave 1 5  to 30 
gram s contact follow. The normally clo s ed ,  if 

any, s ho uld have a contact gap of . 0 1 5  inches.  

When calibrated as outlined abov e ,  the rel ay 

should m eet the characteristics of Tabl e I and II .  

REN EWAL PARTS 
Repair  work c an be d one most satisfactorily at 

the factory. However,  interchangeabl e parts c an be 

furni shed to the customers w ho are equipped for 

doing repair work .  When ordering p arts , always give 

the co;npl ete nam eplate data. 

TABLE I l l  
CON TACT INTERRUPTING CAPABIL ITY (AMP ERES) 

RESISTIVE LOAD INDUCTIVE LOAD 
D . C .  VOLTAGE 

WILL INTERRUPT WILL INTERRUPT 

250 0 . 2  0. 1 

1 25 0 . 5  0 . 25 

48 1 . 5  1 .0 
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TYPE AR RELAY-----------------------------------------------------------

LEFT CEifTER 

LEFT HARD 

R I GHT CENTER 

H I NGED 
ARMATURE UNIT 

1�888:��5 VV?6�C. 
60000-25D v.D.c. 

RED HANDLE 

TEST SWITCH 

TERNIMAL 

Fig. 3 Internal schematic of the Type AR Relay 
with 4 make contacts in FT - 1 1  case. 

RIGHT CERTER -

R I QIIT MAMD 

H IIIGED 
ARMATURE URIT

------­
(L.N. ) 

LEFT CERTER-

UFT HAMD 

INTERNAL SCHEMATIC 

@ @) 14 

I I  T t5 - -- -- -- -- -- --

-- -- -- --

\ 
- AR 2 

FRONT VIEW 

RED HANDLE 

LEn CENTER 

LEFT HAND 

R I GHT HAKO 

H I NGED 
ARMATURE U N I T  ( R.H. ) 
LOWER VOLTAGE 
RAT I NG IF O I SIHI LAR 

15000 125 II . D.C..  
600011 250 v.o.c. 

REO HAMOLE 

TERt-I I MAL 

629A495 

Fig. 5 Internal sch ematic of  the Type AR Relay in 
F T  -22 case, double unit, with 8 make 
contacts. 

6 

ltiBMT NAND 
LEFT HiMD ---

�, 
RIGHT CEifTER 

LEFT CENTER 

837All3 

Fig. 4 In ternal schematic of the Type AR Relay 
with 2 make - 2 break contacts in F T- 1 1  case. 

RIGHT HAND 

R I GHT COlTER 

H I NGED 
ARMATURE UMIT 

(L.H . )  

LEFT CERTER 

\EFT MUD 

INTERNAL SCHEMATIC " 1 � � � 

�-----

RED HANDLE 

LEFT HAND 

LEFT CENTER 

�R I GHT CEIHER 

R I GHT HAMO 

H I NGED 
ARMATURE UNIT 

( R . H . )  
LOWER VOLTAGE 
RATING IF DISSIHI 

1500o 125 v.D.c. 
60000 250 •• D. c. 

RED HANDLE 

TEST SW I TCH 

TUMIRAL 

762A529 

Fig. 6 Internal schematic of the Type AR Relay in 
FT -22 case, double unit, with 6 make and 
28 contacts. www . 
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TYPE AR RELAY 

R I GHT HAND --�--
1 I GMT CENTEI' --------....._ 

HI HGEO 
ARHATURE UH I T  (L . H . )  -

LEFT HAMO ---

LEFT CENTER ·-

, -1 I 

INTERNAL SCHEMATIC 

- -� L. .. 
I I 

LEFT HUD 

lEFT CUTER 

RIGHT CENTER 

HI NGED 
ARMATURE UNIT 

LOwt:· �(,� TAGE 
RATING IF OISSIMUJR 

16000 125 V. D. C. 
60000 250 v.o.c. 

RED HANDLE 

TEST SWITCH 

TERMINAL 

762A580 
Fig. 7 In ternal schematic of the Type AR Relay in 

FT -22 case, double unit, with 4 make and 4 
break contacts. 

I NTERUL SCHE�ATI C 

II: I GMT CENTER 

� R I GHT LG-r-
2001l-.8 v.o.c. 

HINGED ----+--��-- ·· !1000· 121  Y.D.C .  
ARMATURE 1:\ r, 6000Q-210 Y.O.C.  UNIT 1,_!J IR · ·� . 

Fig. 9 

FUll V I EW 

837All2 

In ternal schematic o f  the Type AR Relay in 
front conn ected molded case with 2 make-
2 break contacts. 

LEFT 

UFT 
CEITEI 

HIIGED --t---�� 
ARMATUIE 
UIIIT 

IUERMAL SCHEMATIC 

7'" I .L. 41 ·759F 

RIGitT 
CEITER 

._..-----+--150011-125 V . D. C .  
60000•250 V. D .  C. 

FROHT V l EW 

629A89 

Fig. 8 In ternal schematic of the Type A R  Relay in 
front connected molded case with 4 moke 
contacts. 

LEFT CENTER 

lEFT ftAWD 
OPERATION 
INDICATOR 

R IGHT CE�TER 

R IGHT HAND 
OPERATION 
IHOICATOR 

H INGED 
ARMATURE UNIT 

R IGHT HAND 

RED HANDLE 
TEST SWITCH 

TERMINAl 

836A646 

Fig. 10 In ternal schematic of the Type AR Relay in 
the F T- 1 1  case with 2 Operation lndi cators. 
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TYPE AR RELAY------------------------------------------------------------

1 11.-r CHTER ( F,Y. ) 
111.-r �UD 

( F. V . )  

2000 .S V.D.C.  
1 5000 125 V .D .C . ---._ 
�0000 250 V. D. C. 

HU&ED 
ARMATURE ---� 
UM I T  

REAR V I EW 

LEFT CEMTER 
( F . V . )  

LEFT �UD 
( F . V . )  

836A9 17 

R I GHT CENTER ---
( F . V . )  "'-

R I QIIT HUt --� I F. v. ) 

2000 " V . 9 . C  

��ggg m :t�: -� 

H I MGED 
ARMATURE 
UM I T  

REA� V I EW 

LEFT CENTER 
( F. V . )  

LEFT �A•D 
( F . Y . )  

8 36A8 59 
Fig. 1 1  Internal schematic of the AR Relay with 2 

make ancl 2 break contacts in molclecl case. 

Fig. 12  In ternal schematic of the AR with 4 make 
contacts in molclecl case. 

F O R  I A M P. I C S  

1 2  5 V.D.C. 
POS. 

I C S  

1 2 5  L V. D.C. 
N E G. 

8 

F O R  0 2 A M P. TAP 

1 2 5  V D C  
POS. 

ZA Z .n.  
IO WATTS 

A •  
I C S 

5 2  

1 2 5 v.o c.L 
N E G. 

_.,R 

I O O .n.  

S T Y L E  NUM BER 1 9 5 5  8 70 ( 100 O HM S )  F O R  L�-:�_:.���-;-r-----·-·-r• 
1 i  i i i i ! i rl t�r-----br -- -- --�j. - 1 1  { NOMINAL MTS. CENTER S ) 

·• 1 0 � -----------

F O R  2 A M P  TA P 

1 2  5 V D C  
P O S .  

l � f I C S  I '  5 
AMPS 

I C S 

5 2  

1 2 5 v.o.c.X 
N E G .  

l,AR 

Fig. 13 Extern al schematic for the Type AR Relay. 

836A753 
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TYPE AR RELAY 

H I MG£0 
AR'tlTURE � I T --

� I GHT CEHER 

LEFT CENTER 

LEFT HA.MD 

I N T E R N A L  SCHEMATIC 

R I GHT HAND 

I RED HA.HOLE 

TEST SWITCH 

TER�IMAL 

836A840 

N O T E S :  

A R  R E L AY 

IN F T - 1 1  

C A S E  

I . L .  41 -759F 

L---1----U"'----""' --� I 2 5 V O.C. 

P O S .  

L---+-----4----- 1 2  5 V D.C 

N E G. 

E L E C T R O N I C 
T I M E R  

STAR T 

S T O P  

I .  R R E L A Y  M U S T  B E  S E T  S U C H  T H A T 

T H E  B R E A K  C ON TA C T S  O P E N  

I N  2 5 - 3 5  M I L LI S E C O NDS. 

2. T I M E R  MUST B E  ABLE T O  B E  S T A R T E D  

BY C O N T A C T  B R E A K  A N D  S T O P P E D  B Y  

C O N TA C T  B R E A K. 8 36A744 
Fig. 14 Internal schematic of the Type AR Relay in 

the FT- 1 1  case with time delay dropout. 
Fig. 15 Test conn ection s for the Typ e AR Relay 

with time delay on dropout. 

N 

CLEARANCE HOLE FOR . 190 SCREW 

�
53
�j] 

64 64 . - 1 -}i I :� 

TER htiNAL 

. 190 TERMINAL 
HARDWARE 

836A991 
Fig. 1 6  O utline an d drilling plan for the Typ e AR relay i n  the front connected molded case. 
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T Y P E  A R  R E L A Y--------------------------------------------------------------

1 0  

3i ---l 
IF R ELAY I S  MOUNTED UNDER 

ANOTHER DEV I CE EXTEND I NG 
APPROX. SAME D I STANCE FROM 
PANEL, ALLOW S/i6" M I N I MUM 
SPAC I NG TO PERM I T  REMOVAL 
OF COVER 

FOR Th I H PANELS 

TO P I S 1L 
I� 17 � :�� DIA.(a HOLES) 

L) __ �-- ����� - - - - - - - - -
.,..--... 

st: 
r 

J
2�i

=--+- I I I 
I I  I 

r---- s!S_ __l-;;J IC · 4 

USE SCREWS 
I 
I 

�---------- ·\� --------�� 

* F i g .  1 7 . Type A R  R e lay - Mo lded B ose R ear Conn e cted 
Out line & Dr i l l ing P lan 

1 8 2 \ 9 0 4  
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TY P E  AR R E LAY 

TEI!M I HAL AIID 
MOUHT IMG DETA I LS 

• 1 90-32 SCI!EW 

SPACEftS FOil 
TH I N  PAIIELS 

5 - 1 11 sew� 1 6 ( FOR TH I CK 
PAII EL USE 
�18  STUD) 
1 6  

. 1 90-32 SC!!EW 

9 
16 

I -{ 5 ! _..j}C "i 
2 �  � I  32  "ti-l 

t t 

PAIIEL CUTOUT & Oft I LLilG 
FO« SEM I-FLUSH MTG • 

PANEL D � I LL I H G  0� CUTOUT FOI! 
PpQJ ECT I OH MTG. 

( F"ONT V I EW) 

I.L. 41 -759F 

D I A.II MOLES FOft 
. 190-32 �G; SCftEWS 

TER'-l i HAL 
HUMBER 

00 

Fig. 1 8  Outline and dri lling plan for the Type AR Relay in the F T- 1 1  case. 
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TYPE AR RELAY ____________________________________________ ___ 

� �  /�: . - \ . 1 90-32 SCREW 
( . · -�r ....-; ----
! i ! ;  J-f _ ,r PANEL 

. � / 

_J 5 � 1 1 
25 16 I /-- O i l.� HOLES FOil 2 32 � �t +-- ___ • . 1 9o-32 lo!TG.SCREWS 

T ... �- -- � -t ... - t - - -

� .----1- - -� ), '7 I ,.JN "" 'E ..... � ... I . - I'"' I)" " N,.;..., I j_ ; • I � --� � - 4 
. 1 6  1 
;....,_ 5 1 � 

8 

TOIMI MAL MlJio'BEit - -

TE 1!14 I IIAL  All D 

�MT I N G  DETA I LS PAIIEL Dlt l ll i MG 011 CUTOUT FOit 
PI!OJECTI OII lo4TG. 

( FltOIIT V I EW) 

Fig. 1 9  Outline and drilling plan for the Type AR Relay in the F T-22 case. 
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Westinghouse I .L 41 -759G 

INSTALLATI ON • OPERAT I ON • MAINTENANCE 

I N S T R U C T I O N S  
TY P E  A R  H I G H  S P E E D  

A UX I L I ARY R ELAY 
CAUTION: Before putting protection relays into 
service, remove all blocking which may have been 
inserted for the purpose of securing the parts dur­
ing shipment. M ake sure that all moving parts 
operate freely .  Inspect the contacts to see that 
they are clean and can close properly. Operate the 
relay to check the settings and electrical connec­
tions .  

APPLICATION 

The AR relay is a four-pole auxiliary type 
relay, especially designed for ultra high speed cir­
cuit breaker tripping duty in protective relaying 
systems. The AR relay is well suited for bus 
arrangements where more than one breaker must 
be tripped. It can provide isolation as well as high 
speed tripping.  The AR relay may also be applied 
to provide isolation of primary and back-up relay­
ing, and provide high speed tripping for zone one 
faults. 

However,  when the AR relay is energized by 
the thyristor trip circuit of the SDG, SKD, SRU, 
SBFU, STU-9 1 ,  or STU-92 relays, a 22 ohm 
resistor or its equivalent must be added in parallel 
with the AR coil. Without this resistor, it is possi­
ble that when de voltage is suddenly applied to the 
relay, sufficient current will flow through the 
series R-C circuit paralleling the tripping thyristor 
to cause the 1 0-watt AR relay to pickup. 

An AR relay is available with a time delay 
dropout. It can be used in applications where a 
delayed dropout of 0 . 1 seconds is desired. 

The A R-2 relay is 2 four-pole AR units wired 
in series with 1 series resistor. The relay provides 
an 8 pole relay with the same 10 watt burden, but 
with a slower time, approximately 4 ms.  

S UPERSEDES I.L 41 -759F 
Denotes change from superseded Issue. 

Both the A R  and A R-2 relays have a high 
seismic fragility level. 

CONSTRUCTION AND OPERATI O N  

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 contacts; a U shaped laminated core, a 
coil, a frame, a molded insulation block and a 
series resistor. Refer to Fig. 1 and 2 .  

The armature and card assembly slip over a 
hinge pin which is inserted in the laminations .  The 
moving and stationary contacts are mounted on 
the molded insulation block. The molded block 
and coil and lamination assembly are mounted to 
the frame. All contacts are fine silver . 

When the coil and resistor are energized, the 
armature is attracted to the laminations. The card 
moves with the armature thereby operating the 
moving contacts. The tension of the moving con­
tacts is the resetting force. 

H igh speed operation is obtained by the low 
inertia of the moving parts, a sensitive elec­
tromagnet, and the proper L/R ratio of the 
operating circuit. 

The AR unit used for a time delay dropout is 
similar to the one described above. The series 
resistor in the above is replaced by a resistor and 
capacitor combination shunting the A R  coil .  

OPERATION I N DICATOR (0.1.) 
The de operation indicator is a small clapper 

type device. A magnetic armature is attracted to 

EFFECTIVE O CTOBER 1 976 
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TYPE AR RELAY-------------------------------

3 

2 

1 - NORMALLY CLOSED STATIONARY CONTACT SCR EWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCR EWS. 
3 - L E AF SP RING MOVI NG CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY CO IL 
6 - MOLDED INSULATIOI'J BLOCK 

Fig. 1.  Type A R  Unit with two make and two break contacts (Front View). 
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TYPE AR RELAY--------------------------------------------------------���.L�4�1�-7=59�G 

2 

1 

4 
�5 

�--- 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OP EN  STATIONARY CONTACT SCR EWS. 
3 - MOVI NG ARMATUR E. 
4 - U-SHAPED LAMINAT ED CORE. 
5 - ARMATURE GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

Fig. 2. Type AR Unit with two make and two break contacts (Side View). 

3 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR RELAY--
----------------------------

TABLE I 

OPERATE AND RESET TIMES 

Reset 
Operate Time Time 

Rated (Milliseconds) {Mil l  I-
Operatlngt seconds) 

Energy 
NO NC NC 

(WATTS) 
contact contact contact 
Closes Opens Closes 

1 0  2.0 1 . 5 4.0 

2 .25 3 . 5  2 . 5  3 . 5  

t2.25W AR is a different style than the lOW AR. 

the magnetic core upon energization of the switch . 
During this operation two fingers on the armature 
deflect a spring located on the front of the switch, 
which allows the operation indicator target to 
drop. 

The front spring, in addition to holding the 
target, provides restraint for the armature and 
thus controls the pickup value of the switch . 

C HARACTERISTICS 

The AR unit without a series resistor has  a 
sensitivity of 500 milliwatts. By the proper com­
bination of the AR unit and a series resistor, an 
optimum speed of 2 milliseconds can be obtained 
for an energy input of 10 watts. 

All relays 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 1 0% 
of rated voltage or higher. 

Typical operating times and effective contact 
bounce are outlined in the tables I and I I .  The 
AR-2 provides less than 4 ms. operate time for an 
input of 10 watts. 

TABLE I I  

CO NTACT BOUNCE 

Effective Bounce 

Time In 

Contact Milliseconds 

Loading 

Normally 

Open 

Dry Circuit 2 

1 0  Watt (one A R  relay) 1 

Breaker Trip Coil .2  

Normally 

Closed 

6 - 8 

- - -

- - -

The operate time of the relay with delayed 
dropout is about 6 milliseconds at rated voltage 
for a normally open contact. The relay will have a 
0 . 1 second dropout time after being energized at 
least 0.0 1 5  seconds. 

CONTACT RATI NG 

Each relay contact is rated 3 amps continuous 
and 30 amps long enough to trip a breaker . 

S ETTI NGS 

AR U NIT 

No settings are required. 

OPERATION INDICATORS (01) 
The only setting required on the 01 is the 

selection of the 0 .2  or 2.0 ampere tap setting. This 
selection is made by connecting the lead located in 
front of the tap block to the desired setting by 
means of the connecting screw. 

I N STALLATION 

The relays should b e  mounted o n  switchboard 
panels or their equivalent in a location free from 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR RELAY------------------------------------------------------------���-L�4�1-�7�59�G 

dirt, moisture, excessive vibration, and heat . 
Mount the relay vertically by means of the four 
mounting holes on the flange for semi-flush moun­
ting or by means of the rear mounting stud or 
studs for projection mounting. Either a mounting 
stud or the mounting screws may be utilized for 
grounding the relay. The electrical 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 inserted by locking two nuts on the 
stud and then turning the proper nut with a 
wrench. 

For detailed FT case information refer to I . L  
4 1 -076. 

ADJ U STM ENTS AND MAINTENANCE 

The proper adjustments to  insure correct 
operation of this relay have been made at the fac­
tory and should not require readjustment after 
receipt by the customer. If the adj ustments have 
been changed or the relay taken apart for repairs, 
the instructions below should be followed. 

ACCEPTANCE CHECK 

The following check i s  recommended t o  insure 
that the relay is in proper working order. 

1 .  Contact gaps 

a. Normally open contacts should have a gap 
of .0 1 8  to .0 l 3  inch. 

b. Normally closed contact gap should be .0 1 3  
minimum . 

2. Contact pressure 

a. On four normally open contact relays, the 
normally open contacts should have ap­
proximately 4 grams pressure on the card in 
the de-energized position, and 1 5  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 8 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 approximately 
.009 inches measured at the narrowest part of 
the armature gap. 

4 .  Contact operate time 

Per Table I (Except AR-2 operate time to be 
less than 4 milliseconds as compared to 2 ms. 
for the standard lO watt AR single unit). 

5. Operation Indicator (0.1 . )  
Close the main relay contacts and pass suffi­
cient de current through the circuit to drop the 
0.1 .  This value of current should be not greater 
than the particular 0.1 .  tap setting being used. 
The operation indicator target should drop 
freely . 

6 .  AR relay with time delay dropout . 

Connect the relay as shown in Fig. 1 5 . When 
the AR coil has been energized for 25-35 
milliseconds its dropout time should be a mini­
mum of 1 00 milliseconds. The R relay should 
be adj usted such that its contact break time is 
25-35 milliseconds. Also the timer must be of 
the type which may be started and stopped by 
break contacts. 

CALI BRATION 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adj ustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order. (See "Accep­
tance Check").  

TRIPPING RELAY (AR) 

The Type AR tripping relay unit has been 
properly adjusted at the factory to insure correct 
operation, and under normal field conditions 
should not require readj ustment. If, however, the 
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TYPE AR RELAY--------------------------------------------------------------

adjustm�nts are disturbed in error, or it becomes 
necessary to replace some part, use the following 
adjustment procedure. This procedure should not 
be used until it is apparent that the relay is not in 
proper working order. 

a .  Adj ust the set screw at the rear of the top of the 
frame to obtain a 0.009-inch gap at the rear 
end of the armature air gap. 

b. Adj ust each contact spring to obtain 4 grams 
pressure at the very end of the spring. This 
pressure should be sufficient to move the spring 
away from the edge of the slot of the card. On 
the two normally open two normally closed 
contact relay, adj ust each normally open con­
tact spring for 8 grams to j ust move the contact 
away from the card. Adj ust the normally clos­
ed contact for 1 5  grams spring pressure, to just 
move contact spring away from the card. Then 
adjust the stationary contact to just move the 

contact spring away from the card. 

c. Adjust each stationary contact screw to obtain 
a contact gap of 0.020 to 0 .022 inches for the 
normally open contacts. Energize the relay and 
the normally open contacts should have 1 5  to 
30 grams contact follow. The normally closed, 
if any, should have a contact gap of .0 1 5  in­
ches. 

When calibrated as outlined above, the relay 
should meet the characteristics of Table I and I I .  

RENEWAL PARTS 

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

TABLE I l l - CO NTACT RATI N G  

Interrupting Rating (Amps) Carry Rating (Amps) 
Contact 

Inductive 
Circuit Resistive 

L/R = .005 Continuous 
Volts 

DC Single Double Single Double 

48 3 .750 20. 1 .750 20. 3 

1 25 0 .500 1 .7 0 .350 1 .2 3 

250 0.250 1 .0 0 . 1 50 0 .250 3 
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TYPE AR RE LAY--------------------------------------------------------���.L�4�1�-7�59�G 

LEFT CEITU -.............. __ 

RIGHT CENTER 

_ RI GIIT HAND 

H U IGED 
ARMA TURf UN IT 

-d888:��s 1i06�t. 
60000-2SO 'i' . D . C .  

RED HANDLE 

TEST SWITCH 

TERNIMAL 

SUB . 4 
6 2 9A 4 9 6 

Fig. 3. Internal schematic of the Type A R  Relay with 4 make 

contacts in FT- 1 1  case. 

I liNT CUTER 

liMIT MUD 

11111£0 
AIMATUIE UMIT ....____ (U.)  .. 

LEFT CE,TEI --.. 

INTERNAL SCHEMATIC 

RED HAHOLE 

LEFT CENTER 

- LEFT HAND 

_..RIGHT CENTER 

_...---- R I GHT HAND 

HINGED , ARMATURE UN IT  
( i . H . )  

LOWER VOLTAGE 
RAT ING IF DIS IMILU 

--- 1 !)00[) 1 25  v.o.c. 

600:Hl 250 Y . D . C .  

RE.� HAMOU: 

TEST �1'1 TCH 
_ HR!oliMlL 

SUB . 4 
6 2 9 A 4 9 5  

Fig. 5. Internal schematic of the Type A R  Relay in FT-22 case, 

double unit, with 8 make contacts. 

LEFT HAND ----.._ 

LEFT CENTER 

n/ -lr Al l At AI 

III GNl MAllO 

R I GMT CEMTER 

Il l  liED 
iltM.I.TUIE INIIIT 

SUB . 2 
8 3 7A l 1 3  

Fig. 4. Internal schematic of the Type A R  Relay with 2 make -

2 break contacts in FT- 1 1  case. 

Jti!'JfT HlJID 

IIGIIT CEIITER 

HINGED u"t�::,um----.___ 

L!FT CENTER - - -
UFT HUD 

, .  
' 

INTERNAL SCHEMATIC 

RED HANDLE 

LEFT H.lMO 

LEFT CENTER 

R I GHT CENTER 

R I GHT HAND 

H INGEO 
ARMATURE Ulll T 

( I.H.) 
LOWER VOL TAG£ 
UTIHG I F DISSIHI 
ISOCD 125 i.D.C. 
fiOOOO 250 Y.D.C. 

RED HUDLE 

TEST SWITell 

TUMIUL 

SUB . 2 
7 6 2 A S 2 9  

Fig. 6. Internal schematic of the Type A R  Relay in FT-22 case, 

double unit, with 6 make and 28 contacts. 
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TYP E  AR RELAY 

l i GHT HAND 

R I GH T  CEMTER 

HI NGED 
liU.U.TURE UM I T 

( L . H . )  

LEFT HAND 

LEFT CENTER 

INTERNAL SCHEMATIC 

RED HUDLE 

LEFT CEMTER 

R IQHT HUO 

R I GHT CEJITER 

tl i MGED 
ARM.lTUU UN IT 

LDwt:·�olrAGE 
UTIN9 IF DISSIMUJR 

16000 125 v. o.c.  
150000 250 Y. D. C. 

RED HANDLE 

TEST SW1TCH 

__ --- TEtt� I NA.l 
SUB . 2 

7 6 2 A 5 8 0' 
Fig. 7. Internal schematic of the Type AR Relay in FT-22 case, 

double unit, with 4 make and 4 break contacts. 

t 1HEitMAL SCHEMAT I C  

l 
I 

i '.2. I c--t 
:; I 

L'fT 

FIIIT Y I EW 

Rl GHT CENTER 

R I GHT 

ZOOIH8 Y.D.t. 
1SOCQ· I 2r. Y . D. C.  
600on-2so v . o . c .  

SUB . 2 
8 3 7A 1 1 2 

Fig. 9. Internal schematic of the Type A R  Relay in front con­

nected molded case with 2 make - 2 break contacts. 

8 

LEFT 
CEITEI 

HIIGED --+----� 
ARMATUAE 
UII I T  

IITERUL SCHEMAT I C  

FRONT Y lEW 

r-0 I 
j_� R I UT 

� I  _r , R I GHT YD CEITER 

�----+- t5oon-t25 v.o.c.  
60000-250 v.o.c.  

SUB . 2 
6 2 9A 8 9 9  

Fig. 8. Internal schematic of the Type A R  Relay in front 

connected molded case with 4 make contacts. 

lEfT CEIIT(I 

LEFT PIAIIID 
OPERATION 
IMDI C1TOII 

RIGHT WHER 

RIGHT HAND 
OPERATION 
I N D I CATOR 

H INGED 
_.- ARKiTURE UNIT  

200Q-1U! Y.D.C.  
- - 15000-125 v.o.c. 

fiCOOC-250 Y.D.C.  

liED HANDLE 
TEST SW I TCK 

SUB . 2 
8 3 6A6 4 6  

Fig. 1 0. Internal schematic of the Type A R  Relay in the FT- 1 1  

case with 2 Operation Indicators. 
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T Y P E  A R  R E LAY ----------------------------------------------------------���-L�4�1�-7�5�9G 

11.-T rERTER I F, I. I 
1 1 .-T HUD 

( f. V . )  

2000 118 Y .  D .  C. 
I !;OOC 115 V . D . t. ·­
�OOOC 250 Y . D . C. 

H i llED 
ARMATURE ----­
UR I T  

f-

•EAR V I EW 

LEFT CERTER 
I F . V . \  

LEFT HAND 
( F . V . )  

SUB . 3 1 
8 3 6A9 1 7  

R l  GHT CERTER 
I F . V . )  

R I GIIT HARC ----
( F . V . )  -" 

2000 '3 Y 9 . C  
1 5000 121 Y . D . C .  · ­
�0000 25C Y . O . C .  

H I RGED 
ARMATURE 
UR I T  

•E>< V I EW 

lEFT C�MTER 
( F . V . )  

LEFT H.l�O 
( F . V . )  

SUB . 3 
8 3 6 A 8 5 9  

Fig. 1 1. Internal schematic of the A R  Relay with 2 make and 

2 break contacts in molded case. 

Fig. 12. Internal schematic of the A R  with 4 make contacts 

in molded case. 

F O R  I A M P. I C S  

I C S  

1 2  5 � V. D C. 
N E G. 

F O R  0 2 A M P. TAP 

1 2 5  v o c ----....--­
Pos. 

Z .A.  
1 0  WATTS 6 

I C S 

52 

1 2 5 V. o cX 
N E G .  

I O O .n.. 

F O R  2 A M P  T A P  

5 2  

1 2 s v.o.c.X 
N E G .  

Fig. 13.  External schematic tor the Type A R  Relay. 

SUB . 2 
8 3 6A 7 5 3 
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TYP E AR RELAY 

INTERNAL SCHEMATIC 

LEFT CE,TER 

LEFT I UIIIO 

SUB . 3 
8 36A 8 4 0  

N O T E S :  

A R  R E L AY 

IN FT - I I  

C A S E  

-- 1 2 5  v o.c . 

P O S .  

L-+------<1...._ ____ 1 2  5 V D.( 

R 

E L E C T R O N I C  
T I M E R  

S T A R T  

STOP 

I .  R R E L A Y  M U S T  B E  SET S U C H  T H AT 

T H E  B R E A K  C O N TA C T S  O P E N  

I N  2 5 - 3 5  M I L L I S E C O NDS. 

2. T I M E R  MUST BE ABLE T O  B E  S T A R T E D  

BY C O N T A C T  B R E A K A N D  S T O P P E D  B Y  

C O N rA C T  B R E A K. 

N E G  

SUB . 1 
8 3 6A 7 4 4  

Fig. 14. Internal schematic of the Type A R  Relay in the 

FT- 1 1  case with time delay dropout. 

Fig. 15. Test connections for the Type AR Relay with time 

delay on dropout. 

N 

1 0  

CLE A,_MC£ HOL E  FOR . 190 SCREW 

---- ! f-
1--- I ll ----+--- I ll 16  16  

. _ L  __ ----<t ----1--------�-+----­
=1� 

TER I..t iHAL 

.190 TERMINAL 
HAR DWA R E  4 3 5 64 

Fig. 1 6. Outline and drilling plan for the Type A R  Relay in the front connected molded case. 

SUB . 1 
8 3 6A9 9 1  
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T Y P E  A R  R E L AY ----------------------------------------------------------�'�-L�4�1�-7�5�9G 

IF RELAY I S  MOUNTED UNDER 
AIOTKER D EV I C E  EXTEM D I N �  
APPROX. SAME D I STANCE FROM 
PANEL, ALLOW S/i6" M I N I MUM 
SPAC I N G  TO PERM I T  REMO�AL 
OF COYER 

LL�� VIA.---. 

FOR TII I N  PAIIELS 

�� � ?>� - --j TO P 

·I I ( IG Dl � . 8 HOLES) 

� USE SCREifiS a l 

I 
I I  I 

�--10!5_ ___L: :J 18 . 4 
1---------- •\� ____ ___,..., 

SUB . 4 
1 8 2A9 0 4  

Fig. 1 7. Type AR Relay - Molded Base Rear Connected Outline & Drilling Plan. 
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T Y P E  AR R E LAY --------

12  

I lL.j f-s L _, 

Int i 1 6  I 
- l z:r 

I ,.._ 

I I  J3 � I r-L II 
] 1 6 1+--- 1 l  

r- e i ----� 1 PANEL LOCATIOM 
SEM I - FLUSH MTG· 
PROJECTI ON MTG. ----�--�� . 1 90-32 '"" 

TE�M I HAL AND 
MOUNT I N G  DETA I LS 

PANEL 

9 Ts 

PAIIEL CUTOUT & D� I LL I•G  
FO« SEM I-FLUSH MTG. 

�:�Jfc�mL���. 0� 
CUTOUT FO� 

( F�ONT V I EW) 

D I A.I4 MOLES FO� 
. 190-32 MTG; SC�EWS 

---�llooll �6 O I A . HOLE 

N 

5 7 - D - 7 9 0 0  
Fig. 18. Out/" me and drilling plan for the Type A R  Rela . th Y m e FT- 1 1  case. 
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TY P E  AR R E LAY----------------------------------------------------------�I.L�41�-7�5�9�G 

/ 

I �� �-- � :_ -� t- �  
32 I 1 6  I 1 6 rij·· ---r r-r- e-- - - ! : ! II ... I�  � 

! ! ' ... � 
j ----+- t LJ. ·-

- r--{ I ! I ,._ ),'!! � I j �  Jj h L_ u _� . � 
- 3 l. ..  ! 

. 1 6  I 

I •  

! I  

� 

� s l  � 8 '·\. � 
1. PANZL LOCAT I ON \ SEM I - FLUS� MTG. - - -·�­

PPCJ ECT I OII M l G · ---
-

��-- . - --

• 1 90- 3 2  SC�EW 

: � ---­' ft-. .  PANEL I 

UJ 
(f) 
... 
<..) 

' - ,/  / 

/ 

I' 1 

j_ 

25 r 5 fsy-� 0 1  A . •  ll HOLES FO� 2 - -.. � I! • 1 9�32 lo!TG· SCREWS 3 2 � -f -

�'!! 
. . \ = t'!! 

... ), ... 
. r-- ;;. Y:: � I 
I !::: :� _ , .,  � � �  ; 
· 

r j � I 
!._ -t '  t' 1 f7 9 .. -

_.,.1 2 !2 -
1 6  

� 6 11  4-
TERM I NAL M�SE� ·- -4- 1 1 � � .!.. -- l l �l ! -

TE!!M IUl AND 
�UN T I II G  DETA I LS 

3 2  3 2  3 2  32 

P-.EL DR I LL I NG 0� CUTOUT FO� 
PI!OJECTIOII 1-!TG . 

( F'-O•T V I EW) 

.... 

_) 

1 8 3A 1 5 8 
Fig. 1 9. Outline and drilling plan for the Type AR Relay in the FT-22 case. 
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ADDENDUM TO Westinghouse I . L. -759G 

I N S TA L L A TI O N  • O PE R A T I O N  • M A I N T E N A N C E  

I N S T R U C T I O N S 
TYP E  A R  H I G H  S P E E D  

AUXI LIARY RE LAY 

This sheet notes changes which should be made in instruction leaflet I . L.  4 1 -759G dated October 1 976.  

I .  On page I ,  first column 

delete last paragraph "The A R-2 relay . . .  4 ms." 

2.  On page I ,  second column 

delete first paragraph " Both the . . .  level." 

should read -

"The A R  relay has a high seismic fragility level." 

3. On page 4, first column 

delete last paragraph "Typical operating . . .  watts." 

should read -

"Typical operating times and effective contact bounce are outlined in the Tables I and I I ." 

4. On page 5, second column 

delete section "4 contact operate . . .  unit) ." 

should read -

"4 contact operate time per Table I"  
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W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  
R E LAY- I N STR U M E N T  D IV I S I O N  N EWAR K, N .  J .  
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ADDENDUM TO Westinghouse I.L. -759G 

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

I N S T R U C T I O N S  
TYP E  AR H I G H  S P E E D  

A UXI LIARY RE LAY 

This sheet notes changes which should be made in instruction leaflet I .L.  4 1 -7590 dated October 1 976. 

I .  On page I ,  first column 

delete last paragraph "The A R-2 relay . . .  4 ms." 

2 .  On page I ,  second column 

delete first paragraph " Both the . . .  level ." 

should read -

"The AR relay has a high seismic fragility level." 

3. On page 4, first column 

delete last paragraph "Typical operating . . .  watts." 

should read -

"Typical operating times and effective contact bounce are outlined in the Tables I and I I ." 

4 .  On page 5,  second column 

delete section "4 contact operate . . .  unit) . "  

should read -

"4 contact operate time per Table I" 
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