
Westinghouse I. L . 41-759.3 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

HIGH THRESHOLD DESIGN 

CAUTION: Before putting protection relays into 

service, remove all blocking which may have been 

inserted for the purpose of securing the parts during 

shipment. Make sure that all moving 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 connections. 

APPLICATION 

The high threshold AR relay is a sensitive high 

speed auxiliary relay with 4 N .0. contacts designed 

to be secure against misoperation due to inadvertent 

grounding of a station battery or the trip lead. With 

the battery balanced with respect to ground, the 

maximum momentary voltage that can be applied to 

an auxiliary relay for either of these grounds is half 

battery voltage. The operating level of the high 

threshold AR exceeds these levels. 

CONSTRU CTION AND OP ERATION 

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. A zener diode is 

connected around the coil to eliminate the genera­

tion of induced voltages upon interruption of the 

coil circuit. 

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 contacts 

is the resetting force. 
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High speed 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. 

Operation Indicator (0.1.) (When Supplied) 

The de operation indicator is a small clapper 

type device. A magnetic armature is attracted to 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. 

Indicating Contactor Switch Unit (ICS) 
(When Supplied) 

The de indicating contactor switch is a small 

clapper type device. A magnetic armature, to which 

leaf-spring mounted contacts are attached, is attrac­

ted to the magnetic core upon energizing of the 

switch. When the switch closes, the moving contacts 

bridge two stationary contacts, completing the trip 

circuit. Also during this operation two fingers on 

the armature deflect a spring located on the front of 

the switch, allowing 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 HARA CTERIS TICS 

The relay operates in 4 milliseconds for an energy 

input of 10 watts . 

The relay is adjusted to have a pickup value less 

than 80% of rating, but not less than 50% of the 

typical battery equalizing charge voltage. i.e. mini­

mum pickup is greater than 

TABLE I 

28 volts for 48 volt rating 

70 volts for 125 volt rating 

140 volts for 250 volt rating 
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TYPE AR RELAY-------------------------------------------------------------
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1- MOLDED INSULATION BLOCK 
2- NORMALLY OPEN STATIONARY CONTACT SCREWS 
3- LEAF SPRING MOVING CONTACTS 
4- MOVING CARD ASSEMBLY 
5- RELAY COIL 

Fig. 1. Type AR Unit with four make contacts (front view). 
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1- ARMATURE GAP 
2- NORMALLY OPEN STATIONARY CONTACT SCREWS 
3- MOVING ARMATURE 
4- U-SHAPED LAMINATED CORE 
5- ARMATURE GAP ADJUSTMENT SET SCREW 

Fig. 2. Type AR Unit with four make contacts (side view}. 
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TYPE AR RELAY-----------------------------------------------------------

The relay will drop out of 10% of rated voltage or 

higher. The relay is only available in a 4 make 

contact configuration. Typical effective contact 

bounce is outlined in Table II. 

TABLE II 

CONTACT BOUNCE 

Contact Loading 

Effective Bounce Time 

in Milliseconds 

Normally Open 

Dry Circuit 

10 Watt (one AR relay) 

Breaker Trip Coil 

Contact Rating 

2 

1 

. 2 

Each relay contact is rated 3 amps continuous 

and 3 0 amps long enough to trip a breaker. 

Indicating Contactor Switch Unit (ICS) 
(When Supplied) 

The indicating contactor switch (ICS) has two 

taps that provide a pickup setting of 0.2 or 2 am­

peres. To change taps requires connecting the lead 

located in front of the tap block to the desired setting 

by means of a screw connection. 

0.2 ampere tap - 6.5 ohms de resistance 

2.0 ampere tap- 0.15 ohms de resistance 

S E T T INGS 
AR Unit 

No settings are required. 

Operation Indicators (01) (When Supplied) 

The only setting required on the OI is the se lec­

tion of the 0. 2 or 2.0 ampere tap setting. This selec­

tion is made by connecting the lead located in front 

of the tap block to the desired setting by means of 

the connecting screw. 

Indicating Contactor Switch (ICS) (When Supplied) 

No setting is required on the res unit except 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. 

IN S T ALLA T I ON 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from 

4 

dirt, moisture, excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

holes on the flange for semi-flush mounting or by 

means of the rear mounting stud or studs for projec­

tion 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. 41-076. 

ADJU S TMEN T S  AND MAIN TENAN CE 

The proper adjustments to insure correct opera­

tion of this relay have been made at the factory and 

should not require readjustment after receipt by the 

customer. If the adjustments have been changed or 

the relay taken apart for repairs, the instructions 

below should be followed. 

Acceptance Check 

The following check is recommended to insure 

that the relay is in proper working order. The relay 

should pick up at 80% of rating and should not pick 

up below values in Table I. 

1. Contact gaps 

Normally open contacts should have a gap of . 018 

to .023 inch. 

2. Contact pressure 

On four normally open contact relays, the nor­

mally open contacts should have approximately 5 

grams pressure on the card in the de-energized 

position, and 15 to 30 grams contact pressure in 

the energized position. 

3. Armature gap 

The armature gap should be approximately . 010 

inches measured at the narrowest part of the 

armature gap. 

4. Contact operate time 

4 milliseconds at rated voltage. 

5. Operation Indicator (O.I.) (When Supplied) 

Close the main relay contacts and pass sufficient 

de current through the circuit to drop the target of 
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TYPE AR RELAY _____________________________________________________________ ,_.L_._4_1·_75 _9 __ .3 

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. Indicating Contactor Switch (ICS) (When Supplied) 

Close the main relay contacts and pass sufficient 

de current through the trip circuit to close the 

contacts of the ICS. This value of current should 

be not greater than the particular ICS tap setting 

being used. The operation indicator target should 

drop freely. 

The contact gap should be approximately .047" 

between the bridging moving contact and the 

stationary contacts. The bridging moving contact 

should touch the stationary contacts simulta­

neously. 

CALIBRA TION 

Use the following procedure for calibrating the 

relay if the relay has been taken apart for repairs of 

the adjustments disturbed. This procedure 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 

adjusted at the factory to insure correct operation, 

and under normal field conditions should not require 

readjustment. If, however, the adjustments are dis­

turbed 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. Adjust the set screw at the rear of the top of the 

frame to obtain a 0.010-inch gap at the rear end 

of the armature air gap. 

b. Adjust each contact spring to obtain 5 grams 

pressure 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. 

c. Adjust each stationary contact screw to obtain a 

contact gap of 0.020 to 0.022 inches for the nor­

mally open contacts. Energize the relay and the 

normally open contacts should have 15 to 30 

grams contact follow. 

d. Apply rated voltage to the relay in line with the 

terminal polarity designation. Then calibrate by 

adjusting the spring tension until the relay picks 

up in line with TABLE III. 

TABLE III 

31 volts for 48 volt rating 

80 volts for 125 volt rating 

160 volts for 250 volt rating 

RE NE WAL P A R T S  

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

the complete name plate data. 

TABLE IV 

CONTACT INTERRUPTING CAPABILITY (AMPERES) 

RESISTIVE LOAD INDUCTIVE LOAD 
D.C. VOLTAGE 

WILL INTERRUPT WILL INTERRUPT 

250 0.2 0.1 

125 0.5 0.25 

48 1.5 1.0 
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TYPE AR RELAY-----------------------------------------------------------

LEFT 

LEFT CENTER 

HINGED ---+--=---1-o. 
ARMATURE 

l.OIIT 

INTERNAL SCHEMATIC 

RIGHT CENTER 

FRONT VIEW 

3 500A8 5 

Fig. 3. Internal schematic of the Type AR Relay- High 
Threshold - with 4 make contacts in front con­
nected molded case. 

LEFT HAND 

HINGED 

ARMATURE UNIT 

RIGHT HAND 

200 !l- 48 VDC 1500 Jl-125 VDC 6000 1l- 250 VDC 

TEST SWITCH 

TERMINAL 

349 5A73 

Fig. 5. Internal schematic of the Type AR Relay- High 
Threshold- with 4 make contacts in FT-11 case. 
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RIGHT CENTER 
l F.V. I 

RIGHT HAND--+----. 
lf.V.) 

HINGED 
ARMATURE 

UNIT 

REAR VIEW 

----LEFT CENTER 
l f.V.) 

.�--+- LEFT HANO 
l f.  V. I 

1001l- 48 V.D.C. 
15001t- 115 V.D.C. 
6000Jl.- 150 V.D.C. 

3 512A30. 

Fig. 4. Internal schematic of the Type AR Relay- High 
Threshold - with 4 make contacts in rear con­
nected molded case. 

LEFT CENTER 

LHT HAND 
INDICATING 
CONTACTOR 
SIITCH 

LEFT HAND 

RIGHT CENTER 

�lbh, iiAIII(I 
INDICATING 
CONI ACTOR 
SWITCH 

200 OHMS- 41 YDC 
15 00 OHMS - 125 Y DC 
6000 OnMS - 250 YDC 

TERMINAL 

3SOOA88 

Fig. 6. Internal schematic of the Type AR Relay- High 
Threshold - with 4 make contacts and 2 ICS units 
in FT-11 case. 
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TYPE AR RELAY----------------------------------------------------------���-L�-�4�1-�75�9�.3 

RIGHT CENTER ----.___ 
RIGHT HAND 

HINGED 

ARMATURE 
(L.H.) 

LEFT CENTER 

FRONT VIEW 

LEFT CENTER 

LEFT HAND 

RIGHT CENTER 

RIGHT HAND 

HINGED 
ARMATURE UNIT 

(R.H.) 

LOWER VOLTAGE 

RATING IF DISSIMILA� 
200 fi- 48 VDC 1500!'1.-125 VDC 

6000.fl.· 250 VDC 

TEST SWI TCH 

TE RM INAL 

3 500A90 

RED HANDLE 

RIGHT CENTER 

RIGHT HAND 

HINGED 
ARMATURE UNIT 

(LH.I 

LEFT CENTER 

LEFT HAND 

fRONT VIEW 

LEFT CENTER 

LEFT HAND 

RIGHT HAND 

HINGED 
ARMAJURE UNIT 

(R.H.) 
LOWER VOLTAGE 

RATING IF 
DISSIMILAR 

RED HANDLE 

TEST SWITCH 

TERMINAL 

3 512A73 
Fig. 7. Internal schematic of the Type AR Relay- High 

Threshold - double unit with 8 make contacts in 
FT-22 case. 

Fig. B. Internal schematic of the Type AR Relay- High 
Threshold - double unit with 8 make contacts and 
2 0.1. units in FT-22 case. 
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Fig. 9. External schematic for the Type AR Relay. 
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TYPE AR RELAY 

CLEARANCE HOLE FOR .190 SCREW 

N 

TERhiiNAL 

.190 TERMINAL 
HARDWARE 

r--4§_1_ I 
64 

----- 4�� 

Fig . 10. Outline and drilling plan for the Type AR relay in the front connected molded case. 
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TYPE AR RELAY-----------------------------------------------------------'�-L�-�4�1-�75 =9�.3 

182A904 

Fig. 11. Outline and drilling Plan for the Type AR Relay in the rear connected molded case. 
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TYPE AR RELAY-----------------------------------------------------------
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TE�MINAL AIID 
MOUNTING DETAILS 

• 190-32 SUEW 

SPACE�S FO� 
THIN PAIIELS 

5 -18 SCREW 
16 ( FOR T HICK 

PAIIEL USE 
L1s STUD) 
16 • 190-32 SCI'tEW 

9 
f6 

ll I A. q MOLES FO� 
.190-32 MTG;SC�EWS 

PAIIEL CUTOUT & DIULLIMG 
FOR SEMI-FLUSH MTG • 

-B 
2 !.!. __ ___..,.,...,f.ool�l----

16 

33 � -__/-

1. 611 i I 
I !�1.!..+1.!..� 1l. 

32 32 . 32 32 

PANEL DI!ILLIMG OR CUTOUT FOR 
PROJECT I ON MTG. 

(FRONT VIEW) 

9 
f6 DIA.HOLE 

3 -It � 

TERI-ttNAL 
NUMBER 

57 -D� 7900 

Fig. 12. Outline and drilling plan for the Type AR Relay in the FT-11 case. 
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TYPE AR RELAY ----------------------------------------------------------�l.�l�-4�1�-7�5�9.�3 
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Fig . 13. Outline and drilling plan for the Type AR Relay in the FT-22 case. 
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WESTINGHOUSE ELECTRIC CORPORATION 
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