
Westinghouse I.L. 41-759.48 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE AR HIGH SPEED 

AUXILIARY RELAY 
FOR CLASS 1E APPLICATIONS 

CAUTION: Before putting protective relays into 
service, remove all blocking which may have been 
inserted for the purpose of securing the parts dur­
ing 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 

These relays have been specially designed and 
0 tested to establish their suitability for Class 1 E 

applications. Materials have been selected and 
tested to insure that the relays will perform their 
intended function for their design life when 
operated in a normal environment as defined by 
ANSI standard C37.90-19'r8 when exposed to 
radiation levels up to 104 rads, and when subjected 
to seismic events producing a Shock Response 

0 Spectrum of 8g ZP A as defined in IEEE Standard 
C37. 98-1978 for multifrequency broad-band stan­
dard response spectrum shape. 

"Class 1 E" is the safety classification of the 
electric equipment and systems in nuclear power 

generating stations that are essential to emergency 
shutdown of the reactor, containment isolation, 
cooling of the reactor, and heat removal from the 
containment and reactor, or otherwise are essen­
tial in preventing significiant release of radioactive 
material to the environment. 

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-91, 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 10-watt AR relay to pickup. 

CONSTRUCTION AND OPERATION 

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 usual­
ly 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 insulating block. The molded block 
and the 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. 

A II possible contingencies which may arise during installation, operation, or maintenance, and all 

details and variations of this equipment do not purport to be covered by these instructions. If further 

inj(mnation is desired by purchaser regarding his particular installation. operation or maintenance of 
his equipment, the local Westinghouse Electric Corporation representative should be contacted. 

SUPERSEDES I.L. 41-759.4A, DATED MARCH 1979 
0 CHANGED SINCE PREVIOUS ISSUE. EFFECTIVE JULY 1980 www . 
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-----J--7 
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1 - NORMAL L Y  C LOSED STAT ION 

CONTACT SC REWS. 

2 - N O R M A L L Y  O P E N  ST AT IO N A RY 

CONTACT SC REWS. 

3 - MOVING CONTACT AND L EAF SPRING 

ASSEMBLY 

4 - MOVING CARD ASSEMBLY (CARD) 

5 - RELAY COIL 

6 - MOLDED INSULAT ION BLOCK 

7 - BEFORE CHECKING THE NORMAL LY 

CLOSED CONTACT PRESSURE, THERE 

SHOU LD BE A GAP BETWEEN THE 

MOVING CONTAC T SPRING AND THE 

CARD. 

8 - INTERNAL SERIES RESISTOR 

Fig. 1. Type AR Unit 
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8 

7 

1 - NORMALLY C LOSED STATIONARY 

CONTAC T SCREWS. 

2 - NOR M A L L Y  O P E N  S T A T IO NARY 

CONTACT SCREWS. 

3 - MOVING ARMATURE. 

4 - U-SHAPED LAMINATED CORE. 

5 - ARMATURE GAP ADJUSTM ENT SET 

SC REW. 

6 - ARMATURE GAP. 

7 - BEFORE C HECKING THE NORMALLY 

CLOSED CONTAC T PRESSURE, THERE 

SHOULD BE A GAP BETWEEN THE 

MOVING CONTAC T SPRING AND THE 

CARD. 

8 - INTERNAL SERIES RESISTOR. 

Fig. 2. Type AR Unit 

i. @, �· 

---- 4 
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OTABLE I- OPERATING DATA 

Coli Coli Typical Time Operating Volts 
Circuit Circuit (Milliseconds) 
Volts DC Ohms 

25°C Pickup Dropout* 
(Operate) (Reset) 

N.O. N.C. N.C. Must Must 
de Coli Series Contact Contact Contact Pickup Dropout 

Resistor Closes Opens Closes 

24 4 50 <3 1.5 <4 19 2.4 
48 14 200 <3 1.5 <4 38 4.8 

125 100 1500 <3 1.5 <4 100 12.5 
250 170 6000 <3 1.5 <4 200 25.0 
62.5 1080 None 5 - - 50 -

*Without Coil Suppression 

TABLE II - CONTACT RATING 

OF THE NORMALLY OPEN CONTACTS 

Interrupting Rating (Amperes) Carry Rating (Amperes) 
Contact 
Circuit Resistive lnductlvet 
Volts Continuous 

de Single Double Single Double 

48 3.750 

125 0.500 

250 0.250 

0 tL/R = .005 for I> 1 ampere 
L/R = .040 for 1<1 ampere 

20. 1.750 

1.7 0.350 

0.5 0.150 

High speed operation is obtained by the inertia 
of the moving parts, a sensitive electromagnet, and 
the low L/R ratio of the operating circuit. 

CHARACTERISTIC 

The AR unit used in the ultra high speed, 2 
millisecond operate time relay has a sensitivity of 
0.5 watts. By th.:! proper combination of the AR 
unit and a large series resistor, an optimum speed 
of 2 milliseconds is obtained for an energy input of 
10 watts. 

4 

20. 3 

1.20 3 

0.250 3 

All relays are capable of being energized con­
tinuously. All relays will pickup when 80% of rated 
voltage is applied to the coil circuit, and will drop 
out if the voltage is reduced to 10% of rated 
voltage. 

Tables I, II, and III give the following typical 
and/ or test values. 

Table I - Operating data - coil ohms-
serie� resistor ohms 

Table II - Contact ratings 

Table III  - Contact bounce 
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TABLE Ill 
CONTACT BOUNCE 

Contact 
Loading 

Typical 
Effective Bounce 

Time In 
Milliseconds 

Dry Circuit 

10 Watts (one AR relay) 

Breaker Trip Coil 

CONTACT RATING 

Normally 
Open 

2-4 

1.0 

0.2 

Normally 
Closed 

6-8 

Each relay contact is rated 3 amps continuous 
and will make and carry 30 amps long enough to 
trip a breaker. 

Material transfer will be minimized and con­
tact life extended, if positive polarity is connected 
to the moving contact. 

SETTINGS 

AR UNIT 

No settings are required. 

ICS UNIT 

No settings are required. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
dirt, moisture, excessive vibration and heat. 
Mount the relay vertically by means of the four 
mounting holes on the flange for the semi-flush 
type FT case. The mounting screws may be utiliz-

I.L. 41-759.48 

ed for grounding the relay. External toothed 
washers are provided for use in the locations 
shown on the outline and drilling plan to facilitate 
making a good electrical connection between the 
relay case, its mounting screws and the relay panel. 
Ground Wires are affixed to the mounting screws 
as required for poorly grounded or insulating pan­

els. Other electrical connections may be made 
directly to the terminals by means of screws for 
steel panel mounting. 

For detail information on the FT case refer to 
I.L. 41-076 for semi-flush mounting. 

ADJUSTMENTS 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. The routine test following 
is recommended for new equipment and prior to 
readjustment or recalibration. If the adjustments 
have been changed or the relay taken apart for 
repairs, the calibrations instructions should be 
followed. 

ROUTINE TEST 

The following checks are recommended to in­
sure that the relay is in proper working order: 

1. Armature gap 

The armature gap should be approximately 
.009 inches measured at the narrowest part 
of the armature gap. 

2. Visual inspection 

For relays having normally closed contacts, 
the contact spring should not be touching 
the card. 

3. Contact gaps and forces 

All gram measurements should be made at 
the end of the moving contact spring per 
table IV. 
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O TABLE IV 

With Relay De-energized With relay energized 

Contact N.O. N.C. 
arrangement contact gap contact force 

INCHES GRAMS 

4 N.O. .018 Min. -

3 N.O.-l N.C. .018 Min. 15 min. 

2 N.0.-2N.C. . 018 Min. 15 min . 

* For this check to be made accurately, back out 
the N.C. stationary contact screw. This will dis­
turb the factory calibration and therefore it is 
recommended this check not be made on a relay 
which passes all other checks. 

4. Contact operate and reset timers 

Check values in Table I that have 
tolerances. 

CALIBRATION 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adjustments disturbed. This procedure 
should not be used until it is apparent that the 
relay is not in proper working order. (See 
"Routine Test"). 

a. Adjust 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. Adjust each contact spring to obtain 4 grams 
pressure at the very end of the spring. This 
reading is taken when the pressure is sufficient 
to move the spring away from the edge of the 
slot of the card. 

6 

On the two normally open, two normally closed 
contact relay, adjust each normally open con­
tact spring of 8 grams to just move the contact 
spring away from the card. Adjust the normally 
closed contacts for 15 grams spring pressure, to 
just move the contact spring away from the 
card (See Fig. 1 and 2). Then adjust the normal-

N.O. 
Force to move the N.C. contact 

N.O. contact spring contact gap force 
away from the card INCHES GRAMS 

4 Grams ±1 - 15-40 

6 Grams ±1 .013 Min. 15-40 

*8-11 Grams .013 Min. 15-40 

ly closed stationary contact to just move the 
contact spring away from the card. 

On the three normally open, one normally clos­
ed contact relay, adjust each normally open 
contact spring for 6 grams to just move the con­
tact spring away from the card. Adjust the nor­
mally closed contact for 15 grams spring 
pressure, to just move the contact spring away 
from the card (See Fig. 1 & 2). Then adjust the 
normally closed stationary contact to just move 
the contact spring away from the card. 

c. Adjust each normally open stationary contact 
screw to obtain a contact gap of 0.020 to 0.022 
inches. Energize the relay and the normally 
open contacts should have 15 to 30 grams con­
tact follow. The normally closed contact, if any, 
should have a contact gap of .015 inches. 

When calibrated as outlined above, the relay 
should meet the characteristics of Tables I and III. 

MAINTENANCE 

For worst case operating conditions; 30 amps 
resistive, contact make duty; the contact should be 
inspected each year or 50 operations and replaced 
every two years or 100 operations. 

RENEWAL PARTS 

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

I 
L EFT --- � cw 

co-l � 

� � 
cv-----1 LCD 

FRORT VIEW 

II lilT --

Sub. 3 
(629A899) 

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

LEFT RAID 

IIGIIT C£1TII 

IIGIIT HAJID 

Sub. 2 
(3512A91) 

Fig. 5. Internal schematic of the Type AR Relay in semi-flush 
FT-11 case with 4 make contacts and without internal 
series resistor. 

<!EFT CENTER 

LEFT 

HINGED 

ARMATURE 

l<'/IT 

INTERNAL SCHEMATIC 

FRONT VIEW 

I.L. 41-759.48 

RIGHT CENTER 

RIGHT 

FOR IOWATT 2 MSEC RELAY 

Sub. 3 
(837A112) 

Fig. 4. Internal schematic of the Type AR Relay in front con­
nected molded case with 2 make and 2 break contacts. 

INTERNAL SCHEMATIC 

LEFT CENTER 

L EFT HAND INDICATING 
CONTACTOR 
SWITCH 

LEFT HANO 

RIGHT HAND 

FRONT VIEW 

RIGHT CENTER 

RIGHT HAND 
INDIC A T I NG 

CONTACTOR 
SWITCH 

HINGED 
ARMATURE UNIT 

FOR 10 WATT 
2 MSEC RELAY 

SO.Jl z.v.o.c. 
2DO.Jl 4 8 V.D.C. 

ISOOA 12SV.D.C. 

600DA 2SOV.D.C. 

RED HANDLE 

TEST SWITCH 

TERMINAL 

Sub 1 
(3525A36) 

Fig. 6. AR Relay, F T-11, with 2 ICS units (4M) 
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RIGHT HAND 

RIGHT CENTER 

FOR tO WATT 
2 MSEC RELAY 

501l 2 4  v.o.c. 

2001l 48 v.o.c. 

1500Jt t2sv.o.c. 

60001l 250V.O.C. 

Sub 2 
(3523A37) 

Fig. 7. AR Relay, F T-11 Case (2M-2B) 

RIGHT CENT£R 

RIGHT HAND 

HINGED ARMAT.UR£ 
UN ITCL.H.J 

LEFT CENTER 

LffT HAND 

RIGHT CENTER 

RIGHT HAND 

HINGED ARMATURE 
UNJT (R,H.I 
LOWER VOLTAGE 
RATING IF OISIMILAR 

5 0  OHMS 24 V.O-C. 
200 OH•S 48 V.O.C. 
1500 OHMS 125V.O.C. 
6000 OH"S lSOV.OC .  

REO HANDLE 

TEST SWITCH 

TERM INAL 

Sub. 5 
(629A495) 

Fig. 9. Internal schematic of the Type AR Relay in semi-flush 
FT-22 case double unit, with 8 make contacts. 

8 

LEFT HAKD 

RIGHT HAND 

"HIGED 
ARIUTURE UNIT {L.H.) 

·LEFT HAND 

Fig. 8. AR Relay FT-11 (4M) 

RIGHT CEIIT£1 

liGHT HAliD 

FOR 10 WATT 
2 MSEC RELAY 

501l 24 v.o.c. 

2001l 4 8 v.o.c. 

I 5001l 125 v.o.c. 

50001l 250 v.o.c. 

Sub 3 
(3523A38) 

LEFT CEIITER 

LEFT HAND 

IGHTHAMD 

KIMGED 
ARMATURE UK IT {R.H.J 

TESTS1i1TCH 

TERMINAL 

Sub. 2 
(3512A92) 

Fig. 10. Internal schematic of the type AR Relay in semi-flush 
F T-22 case double unit with 8 make contacts and 
without internal series resistor. 
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RIGHT CENTER­

RIGHT HANO 

HINGED ARMAT.URE 
UNIT CL.H.I 

l£FT CENTER 

LEFT HAND 
SO.OHMS 24V.D.C. 

200 OHMS 48 V.O.C. 
1500 OHMS 125V.O.C. 
6000 OHMS 250V.Dt. 

REO HANDLE 

TEST SWITCH 

TERMINAL 

Sub. 3 
(762A529) 

RIGHT CENTER 

RIGHT HAND 

HINGED ARMAT.UR£ 
U,.IT ( L.H.! 

LEFT CENTER 

LEfT HAND 

I.L. 41·759.48 

LEfT CENTER 

RIGHT CENTER 

HINGED ARMATURE 
UNIT (A.H.I 
LOWER VOLTAGE 
RATING IF OISIMILAR 

5 0  OHMS 24 V.D.C. 
200 OHMS 48 V.O.C. 

1500 OHMS 12SV.O.C. 
6000 OHMS 250V.O.C. 

TEST SWITCH 

TERMINAL 

Sub. 2 
(876A296) 

Fig. 11. Internal schematic of the type AR Relay in semi-flush 
FT-22 case, double unit, with 6 make and 2 break con­
tacts. 

Fig. 12. Internal schematic of the type AR Relay in semi-flush 
FT-22 case, double unit, with 5 make and 3 break con­
tacts. 

RIGHT CENTER 

RIGHT HAND 

HINGED ARMAlURE 
UNIT C L.H.I 

LEFT CENTER 

LEFT HAND 

LEFT CENTER 

LEfT HAND 

RIGHT HAND 

,.------=�-==---,�.}- RIGH T CENTER 

HINGED ARMATURE 
UNIT t R.H.l 
LOWER VOLTAGE 
RATING If DISIMILAA 

S O  OHMS 24 V. Oo�,;. 
200 OHMS 48 V.D.C. 

1500 OHMS 125 Y.Q.C. 
6000 OHMS 2SOV.O.C. 

REO HANDLE 

TEST SWITCH 

TERMINAL 

Sub. 3 
(762A580) 

Fig. 13. Internal schematic of the type AR Relay in semi-flush 
FT-22 case, double unit, with 4 make and 4 break con­
tacts. 
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Cl..L:.6RANCE HOLE FOR .190 SCREW 

,,, 
__ 16 r ! 

Fig. 14. Outline and drilling plan for type AR Relay in the front connected molded case 

Sub. 1 
(836A991) 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



I.L. 41-759.48 

OUTLINE AND DRILLING FOR RELAY CASE TYPE FT -II 

FOR CLASS 1-E APPLICATION 

DIMENSIONS IN INCHES � i6.375 DIMENSIONS IN MM (161.93) 

•• 

.563 
(14.30) 

3.188 II 
(80.98) �· PANEL LOCATION 

SEMI-FLUSH MTG, 

il��)OIA, 4 HOLES FOR ' ,190·32 MTG. SCREWS 

PANEL CUTOUT & DRILUNG 
FOR SEMI-FLUSH MTG. 

Sub. 1 
(3519A65) 

Fig. 15. Outline and drilling plan for Type AR Relay in semi-flush FT-11 case. 
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FOR CLASS 1-E A PPLI C ATION 

f 
-t-- + -+--+--

10.438 
(265.13 ) 

� I 
DIMENSIONS IN INCHES---. -L t---+- 3.188 : 1 
DIMENSIONS IN MM -----.... (1;1·.

�7i l (8
0.�:N)EL LOCATION � 

SEMI-FLUSH MTG• 

,·:��� DlA, 4 HOLES FOR ' . 190-32 MTG. SCREW 

LARGE INTERNAL 
a EXTERNAL 
TOOTH WASHER 

MALL ffi]J�=::=}- EXTERNAL 

CASE 

TOOTHED 
WASHERS 

.190-32 SCREW 

2.781 
(70.64) 

t 
9.063 

(230. 20 l 

.125 R (3.18 ) • 5.875 
(149.23., 

PANEL CUTOUT 8 DRILLING 
FOR SEMI- FLUSH MTG. 

Sub. 1 � 
(3519A67) 

Fig. 16. Outline and drilling plan for Type AR Relay in semi-flush FT-22 case 

WESTINGHOUSE 
RELAY-INSTRUMENT DIVISION 

ELECTRIC CORPORATION 
CORAL SPRINGS, FL. 
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Westinghouse I.L. 41-759H 

INSTALLATION • OPERAT ION • MAINTENANCE 

INSTRUCTR®NS 
TYPE AR HIGH SPEED 

AUXILIARY RELAY 

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. 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 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-91, 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 10-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. 

0 The AR relay has a high seismic fragility level. 

CONSTRUCTION AND OPERATION 

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. 

High 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 AR coil. 

OPERATION INDICATOR (0.1.) 
The de operation indicator is a small clapper 

type device. A magnetic armature is attracted to 

I II pn.11ihle coll/illt.;encit>l �t·hicl1 ma\' arise during installation. operation. or maintenance, and all 
derails u11d mriatiun1 of this equipmt>nt do not purport to he covered h1· these instructions. lffurther 
/11/nmwrioll is desired h1· purchaser regarding his particular installation, operation or maintt>nance of 
h/1 CL{IIi[JIIIe/11, rhe fuca/ Wes1i11ghouse Electric Corporation representati1·e should he conracted. 

SUPERSEDES I.L. 41-759G, DATED OCTOBER 1978 
AND ADDENDUM TO 41-759G DATED NOV., 1976 

0 DENOTES CHANGE FROM SUPERSEDED ISSUE. EFFECTIVE SEPTEMBER 1978 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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

3 

I 
2 

2 

1 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCR EWS. 
2 - NORMALLY OP EN STATIONARY CONTACT SCR EWS. 
3- LEAF SP RING MOVING CONTACTS 
4 -MOVING CARD ASSEMBL Y 
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 REL AY--------------------------------------------------------�·�-L�-�41 �- 7�5�9 �H 

1 

4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OPEN STATIONARY CONTACT SCREWS. 
3- MOVING ARMATURE. 
4 - U-SHAPED LAMINATED CORE. 
5 - ARMATURE GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

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

4 
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TYPE AR RELAY--
-----------------------------

TABLE I 

OPERATE AND RESET TIMES 

Reset 
Operate Time Time 

Rated (Milliseconds) (MUll-

Operatlngt seconds) 

Energy 
NO NC NC 

(WATTS) 
contact contact contact 

Closes Opens Closes 

10 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. 

CHARACTERISTICS 

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 lO 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 10% 
of rated voltage or higher. 

Typical operating times and effective contact 

0 bounce are outlined in the tables I and II. 

4 

TABLE II 

CONTACT BOUNCE 

Effective Bounce 

Time In 

Contact Milliseconds 

Loading 

Normally 

Open 

Dry Circuit 2 

10 Watt (one AR 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 0.015 seconds. 

CONTACT RATING 

Each relay contact is rated 3 amps continuous 
and 30 amps long enough to trip a breaker. 

SETTINGS 

AR UNIT 

No settings are required. 

OPERATION INDICATORS (01) 
The only setting required on the OI  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. 

INSTALLATION 

The relays should be mounted on switchboard 
panels or their equivalent in a location free from 
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TYPEAR RELAY--------------------------------------------------------���.L�-�41�-�75�9H 

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 
41-076. 

ADJUSTMENTS AND MAINTENANCE 

The proper adjustments to insure corre�t 
operation of this relay have been made at the fac­
tory :'.nd 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. 

l . Contact gaps 

a. Normally open contacts should have a gap 
0 of .018 to .023 inch. 

b. Normally closed contact gap should be .013 
minimum. 

2. Contact pressure 

a. On four normally open contact relays, the 
normally open contacts should have ap­
proximately 4 grams pressure on the card in 
the de-energized position, and 15 to 30 
grams contact pressure in the energized 
position. 

b. On two normally open and two normally 
closed relays, the normally closed contacts 
should have approximately 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 

0 Per Table I 

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. 15. When 
the AR coil has been energized for 25-35 
milliseconds its dropout time should be a mini­
mum of 100 milliseconds. The R relay should 
be adjusted 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. 

CALIBRATION 

Use the following procedure for calibrating the 
relay if the relay has been taken apart for repairs 
or the adjustments 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 readjustment. 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. Adjust 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. Adjust 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, adjust each normally open con­
tact spring for 8 grams to just move the contact 
away from the card. Adjust the normally clos­
ed contact for 15 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 15 to 
30 grams contact follow. The normally closed, 
if any, should have a contact gap of .015 in­
ches. 

When calibrated as outlined above, the relay 
should meet ilie characteristics of Table I and I I. 

RENEWAL PARTS 

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

TABLE Ill - CONTACT RATING 

Interrupting Rating (Amps) Carry Rating (Amps) 
Contact 

Inductive 
Circuit Resistive 
Volts 

L/R = .005 Continuous 

DC Single Double Single Double 

48 3.750 20. 1.750 20. 3 

125 0.500 1.7 0.350 1.2 3 

250 0.250 0 .05 0.150 0.250 3 
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TYPE AR RE LAY------------------------------------------------------�·�-L�-�41�-7�5�9H� 

LEFT CUTEI �--

LEn MAID J . .. � !A 

R I GHT CENTER 

_ R I GHT HAND 

HINGED 
ARMATURE UNIT 

---- t�888:��5 \�6�C. 
600CID-2� V . O . C .  

TERN IMAL 

SUB. 4 
629A496 

Fig. 3. Internal schematic of the Type AR Relay with 4 make 

contacts in FT- 1 1  case. 

tt&MT ce.ru 

II &tiT HAMD----

!tiltED 
AIMATUIE UM I T ..___ (L ••• ) --

LEFT CUTE I---

LEFT HliiO ...______ 

INTERNAL SCHEMATIC 

--RED HANDLE 

LEFT CEIHER 

LEFT HUD 

R I GHT CEMTER 

_../RIGHT HAND 

I / . // �-� HINGED 

I�/�� , - /(/ ::w::��:;; 
_ A

1
A f A�I

1 
� A

I
R 0{;')'1 RATIMG I F O I S IM I LU 

I I r i t,...r :::::�::z 
� 6- � I � , o- • Q 0 �j� '" .. ,L[ 

1 Q � ¢ 6 Q Q Q Q Q T£ST ><ITCH 

C0 3 ® 0 ® . TER•IMAL 0 �0- ®_� 
FRONT VIEW SUB. 4 

629A495 
Fig. 5. Internal schematic of the Type AR Relay in FT-22 case, 

double unit, with 8 make contacts. 

LEFT CENTER 

II GilT CEIITER 

HIIG£0 
UMATUIE UIIT 

2000 118 �.o.c. 
ISOOG-t2S Y . D . C. 
IOOOD-250 'f'.D.C.  

lED HAIIDLE 

·TUM I MAL 

SUB. 2 
837All3 

Fig. 4. Internal schematic of the Type AR Relay with 2 make-

2 break contacts in FT- 1 1  case. 

R I GIIT HA·D � 
II GHT CEIHER 

H I MGED 
ARMATURE UNIT --------(U.) -

LEFT CEMTEA ---

tEFT HAID 

INTERNAL SCHEMATIC 

REO HANDLE 

LEFT HAND 

LEFT CENTER 

RIGHT CEinER 

R I GHT HAMD 

H I NGED , All MATURE Ulll T (R.H.) 
LOWER VOLT AGE 
R.lT IKG I F DISSIMI 

15000 125 Y . O . C. 
6000D 250 Y.D.C. 

---- RED HUD LE 

-TEST SWITCH 

SUB. 2 
762A529 

Fig. 6. Internal schematic of the Type AR Relay in FT-22 case, 

double unit, with 6 make and 28 contacts. 
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TYPE AR RELAY 

liGHT HAND 

II GMT CENTER 

HINGED 
ARMATURE UNIT (L.K.) -

LEFT HAND---

LEFT CENTER 

INTERNAL SCHEMATIC 

LEFT MUD 

LEFT CEITEt 

liGHT HAIID 

1118KT CEITU 

K"GEO 
UMATUU UMIT 

LDwt:·:olrue 
tUII8 If DtSSIIIIL.M 

16000 125 Y.O.C.  
&0000 250 V. D. C. 

liED HUOLE 

TEST SWITCH 

----- TEINIUL 

SUB. 2 
762A580' 

Fig. 7. Internal schematic of the Type AR Relay in FT-22 case, 

double unit, with 4 make and 4 break contacts. 

........ ,. I . . : + 
""--1�1 

11: I GMT CENTE R 

"1"6ED -­
UMATliRE 

UIIIT 

,--(� 1 �-f--OIGKT 
0 _] � 

20011-,8 v.o.c. --��-- IIOC0-111 V.D.C. f.:\ � 6000o-150 v.o.c. 0) - u \.!(\! 

FtiiT VIEW 

SUB. 2 
837A112 

Fig. 9. Internal schematic of the Type AR Relay in front con­

nected molded case with 2 make - 2 break contacts. 

8 

LEFT 

LEFT 
CEITEI 

HIIGED --+---�� 
AIINATUIE 
Ill IT 

IMTE .. AL SCHEMATIC 

IIMT 

RIGHT 
CEMTER 

,_,----+-�tSDDD-125 V.D.C. 

FRONT V lEW 

6000D-250 v.o.c. 

SUB. 2 
629A899 

Fig. 8. Internal schematic of the Type AR Relay in front 

connected molded case with 4 make contacts. 

LEFT CEIITU 

LEFT "AID 
OPEUTIOH -.._ 
INDICATOR 

LEFT HAND ----4-o-

RIGHT CENTER 

RIGHT HAJIO 
OPERATION 
INDICATOR 

HINGED 
ARMATURE UNIT 

RIGHT HAJID 

RED HANDLE 

TEST SWITCH 

TERMIUL 

SUB. 2 
836A646 

Fig. 10. Internal schematic of the Type AR Relay in the FT-11 

case with 2 Operation Indicators. 
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TYPE AR RELAY ____________________________________________________________ I . _L ._4_1 _-7 _5 ___ 9H 

IIIWI CEITER ---(F,Y.) • 

IIIWI �UD 
(f.V.) 

2000 Ill Y. D. C. 
•�o 125 v.o.c.-

50000 2SO Y.O.C. 

HllllD 
ARMATURE---· 
UNIT 

f· 

REAR VIEW 

LEFT CE.TER 
lf.V.) 

LEFT HUD 
(f.V.) 

SUB. 3 
836A917 

R I G�T CENTER 
(f. v.) 

RIQIIT HAWC -..........._ 
(f.V.) 

2000 Ill y �- c 
15000 125 Y.D.C. 
'OOOu 250 V.O.C. 

H 1•seo 
ARMATURE 

UNIT 

REAi VIEW 

LEFT CEIHER 
(F. V.) 

LEFT HAMD 
(F.V.) 

SUB. 3 
836A859 

Fig. 1 1. Internal schematic of the AR Relay with 2 make and 

2 break contacts in molded case. 

Fig. 12. Internal schematic of the AR with 4 make contacts 

in molded case. 

FOR I AMP. ICS 

ICS 

12 5 _£ V.D.C. 
NEG. 

FOR 0 2 AMP. TAP 

125VDc---.----�--­
POS. 

Z.A 
IOWATT.S 6 

I CS 

52 

125v.oc.X 
NEG 

Z.n. 

AR 

100� 

STYLE NUMBER 1955 870 (100 OHMS) FOR 

LE.:
5

-��
c

� -c·r---·---�- -, 
I � j i j i ! i r------� ·-------1 s rl t:f, t•� '�-'� ii 

• , t-f1NO:�MII'MTG.CEMTERSI -
I 

FOR 2 AMP TAP 

52 

125v.o.c.X 
NEG. 

Fig. 13. External schematic for the Type AR Relay. 

SUB. 2 
836A753 
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TYPE AR RELAY 

HI NG[� 
AR'liTURE �IT 

Rl(iHT C�JH�R 

LEFT CENTER 
LEFT lUND--

INTERNAL SCHEMATIC 

SUB. 3 
836A840 

NOTES: 

AR RELAY 

IN FT -II 
CASE 

L-+----Mo'--...... -..../ -- I 2 5 V D.C 

POS. 

L--+------6----- 12 5 V D.C 

NEG 

R 

ELEC TRONIC 
TIMER 

START 

STOP 

I. R RELAY MUST BE SET SUCH THAT 

THE BREAK CONTACT S OPEN 

IN 25-35 MILLJSECONDS. 

2. TtMER MUST BE ABLE TO BE STARTED 

BY CONTACT BREAK AND STOPPED BY 

CONTACT BREAK. 

SUB. 1 
836A744 

Fig. 14. Internal schematic of the Type AR Relay in the 
FT-11 case with time delay dropout. 

Fig. 15. Test connections for the Type AR Relay with time 
delay on dropout. 

N 

10 

CLEARANCE HOLE FOR .190 SCREW 

-�- 3f-
l--- ,!l 16 

TERMINAL 

.190 TERMINAL 
HARDWARE 435 64 

Fig. 16. Outline and drilling plan for the Type AR Relay in the front connected molded case. 

SUB. 1 
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TYPE AR RELAY ____________________________________________________________ �I=.L �.4�1�-7�5=9�H 

If RELAY IS MOUNTED UNDER 
AIOTNER DE�ICE EXTENDINQ 
APPROX. SAME DISTANCE FROM 
PANEL, ALLOW S/i6" MINIMUM 
SPACING TO PERMIT REMO�AL 
OF COYER 

lL=� 
DPIA·----

3J.----1 
TOP 

·I I ( IG Dl�. a lolOLES) 

II I 
II I 

�-----·�L:;J 18 . 4 

FOR Ttl I H PANELS 
USE SCREWS 

I 

1-4------ •',� --------<...t 

SUB. 4 
182A90 4 

Fig. 17. Type AR Relay - Molded Base Rear Connected Outline & Drilling Plan. 
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i .. 375 
(161.93) 

• 
7.250 
(184.15) 

.563 
(14.30) (i��

)
DIA. 4 HOLES FOR 

' 
.190-32 M'TG. SCREWS 

PANEL CUTO UT 8 DRILLING 

FOR SEMI-FLUSH MTG. 

2.328 
(59.13) 

57D7900 

0 Fig. 18. Outline and drilling plan tor the Type AR Relay in the FT-11 case. 
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.641 
(16.28) 

10.438 
(265.13) 

f 

LARGE INTERNAL 
S EXTERNAL 
TOOTH WASHER 

1.344 
SPACERS FOR (34.14) 

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

THIN PANELS --�----�--���-+-----T-----

183Al58 

0 Fig. 19. Outline and drilling plan for the Type AR Relay in the FT-22 case. 
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Westinghouse 1. L. 41-759D 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into ser­

vice, remove all b locking which may have been in­

serted for the purpose of securing the parts during 

shipment. Make s ure that all mo ving 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 PLI C A T I O N  

The AR relay is a four-pole auxiliary type relay, 

especially des igned 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 mu st be tripped. It can 

provide isolation as well as high speed tripping. The 

AR rel ay may al so be applied to provide isolation of 

primary and back-up rel aying, and provide high speed 

tripping for zone one faults. 

An AR relay is available wit h a time delay drop­

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

dropout of 0. 1 seconds is des ired. 

C O N S T R U C TI O N  A N D  O P E R A TI O N 

AR Unit 

The relay cons ists 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 b lock and a series 

resistor. Refer to Fig. 1 and 2. 

The armature and c ard 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-

SUPER SEDES I. L. 41-759C 
*Denotes change from superseded issue. 

in g contacts. The tension of the moving contacts is 

the resetting force. 

High sp eed operation is obtain ed 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 

cap acitor combination shunting the AR coil. 

Operation Indicator (0.1. ) 

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

type device. A magnetic armature is attracted to the 

magn etic core upon energization of the switch. 

During this operation 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 thu s 

controls the pickup value of the switch. 

C H A R A C T E RI S TI C S  

The AR unit without a series resistor h as 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 o utlined in t he tables I and II. 

The operate time of the relay with del ayed drop­

out is about 6 milliseconds at rated voltage for a 

no rmally op en contact. The rel ay will have a 0. 1 

second dropout time after being energized at least 

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

3 

2 

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

Fig. 1 Type AR Un it with two make and two break contacts (Front View). 
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2 

1 

4 
�5 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OPEN STATIONARY CONTACT SCREWS. 
3 - MOVING ARMATURE. 
4 - U-SHAPED LAMINATED 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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TY P E  AR R ELAY-----------------------------------------------------------

TABLE I 

OP ERATE AND RESET TIMES 

Rated Operate Time Reset Time 
Operating t (Millisecond s) (Milliseconds 

Energy NO contact NC contact NC contact 
(WATTS) Closes 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 style than the lOW AR. 

TABLE II 

CONTACT BOU NC E  

Effective Bounce Time 

Contact in Milli seconds 

Loading Normally Norm ally 

Open Clo sed 

Dry Circuit 2 6 - 8  

1 0  Watt 

(o ne AR relay ) 
1 - - -

Bre ak er Trip Coil . 2  - --

Contact Rating 

E ach relay contact is rated 3 amps continuous 

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

S E T T I N G S  

AR Unit 

No s ettings are requi.red. 

Operation Indicators (01) 

The only s etting required on the OI is the selec­

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

selectio n is m ade b y  connectin g t h e  lead located i n  

front o f  t he tap block t o  t h e  de sired setting b y  means 

of the connecting screw. 

I N S T ALLA T I O N 

The relays should be mo unted on switchboard 

panels or their equivalent in a location free from dirt, 

moi sture, exc essive ·vibration, and heat. Mo unt the 

relay vertically by means of the four mounting holes 

on the flan ge for semi-flush mounting or by means of 

the rear mounting stud or studs for projectio n mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding th e relay. The electri­

cal connections may be made dire ctly to the terminals 

by means of screw s for steel panel mounting or to 

the terminal stud s furnished with the relay for 

thick p anel mounting. The terminal studs may be 

e asily removed or inserted by lo cking 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. 

A DJUS T M E N T S  A N D  M A I N TE N A N C E  

The proper adjustments to in sure correct oper­

ation of this relay have been m ade at the factory 

and should not require readjustment after re ceip t by 

the customer. If the adju stments have been changed 

or the relay tak en apart for repairs, the instructions 

below sho uld be follo wed. 

Acceptance Check 

The following check is recomm ended to in sure 

that the relay is in proper working order. 

1 .  Contact gaps 

a. Normally open contacts should have a gap o f  

. 0 18 to . 0 2 3  inch. 

b. Norm ally clo sed contact gap should be . 0 13 

minimum. 

2. Contact pre ssure 

a. On four normally op en contact relays, the 

normally open contacts sho uld hav e  approx­

imately 4 grams pres sure on the card in the 

de- energized po sition, and 15 to 30 grams 

contact pressure in the energized po sition. 

b. On two norm ally open and two norm ally 

clo sed relays, the norm ally clo s ed contacts 

should have approximately 8 grams contact 

pre ssure in the de- energized po sition. Each 

norm ally open contact spring sho uld have 

approximately 8 grams pres sure against the 

card. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE AR RELAY ----------------------------------------------------------------_JI�.L�.�4�1�-7�5�90� 

3 .  Armature gap 

The armature gap should be approximately . 009 

inches me asured at the narrowe st part of the 

armature gap. 

4. Contact operate time 

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 0.1. This value of current should be 

not greater than the p articular 0.1. tap setting 

being used. The operation indicator target should 

drop freely. 

6. AR relay with time delay on dropout. 

* Connect the relay as s hown in Fig. 1 5. When the, 

AR coil has been energized for 25-35 milli­

se conds its dropout time should be a minimum of 

100 millis econds. The R relay should be adjusted 

such that its contact break time is 25-35 milli­

seconds. Also the timer must be of the type 

whic h may be started and stopped by break con­

tacts. 

CALl BRA 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 app arent that the relay is not 

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

Tripping Relay (AR) 

The typ e  AR tripping relay unit h as be en prop erly 

adjusted at the factory to insure correct op eration, 

and under normal field conditions should not require 

re adjustment. If, however, the adjustments are dis­

turbed in error, or it become s  necessary to replace 

some part, use the followin g adjustment procedure. 

This procedure should not be used unt il it is appar­

ent th at 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 the rear end 

of the armature air gap. 

b. Adjust each contact spring to obtain 4 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. On 

the two norm ally open two normally closed con­

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

move the contact away from the card. 

c. Adj ust 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 op en contacts should h ave 15 to 30 

grams contact follow. The normally closed, if 

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

When calibrated as outlin ed above, the relay 

should meet the characteristics of Table I and II. 

RENEWAL PARTS 

Repair work can be done most s atisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are equipped for 

doing repair work. When ordering parts, always give 

th e co;nplete nameplate data. 

TABLE Ill 

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

LEFT CEIITER 

LEFT MUD 

R I GHT CEMTEA 

H I NGED 
ARMATURE UM I T  

R E D  HANDLE 

Tt:ST SWITCH 

TERNIMAL 

629A496 
Fig. 3 In ternal schematic of the Type AR Relay 

with 4 make contacts in FT - 1 1  case. 

It 181fT HAND 

HIMSED 
ARMATURE UNIT 

( L . N . )  

LEFT CEOTER ----

lEFT HAND 

INTERNAL SCHEMATIC 

FRONT VIEW 

LEFT CENTER 

LEFT HAND 

_____...
R I GHT CENTER 

__.....---RIGHT HAMO 

H I NGED 
ARMATURE UM IT ( R. H. ) 
LOWER VOLTAGE 
RAT I NG I F O I S IN I LU 
15000 12S V . O . C .  
60000 2SO V . O . C .  

R E :l  HAMOLE 

- TEST �III ITCH 

.- TERI-I I MAL 

629A495 
Fig. 5 Internal schematic of th e Typ e AR Relay in 

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

6 

LEFT HAND ---... 

LEFT CEMTER 

837All3 
Fig. 4 In ternal schem atic of the Type AR Relay 

with 2 make - 2 break contacts in F T- 1 1  case. 

J: I GH T  HAND 

R I GHT tOnER ----

H I NGED 
ARMATURE UM I T  

( L . H . )  

LEFT CENTER 

UFT HUD 

INTERNAL SCHEMATIC 

REO HANDLE 

LEFT CENTER 

R I GHT CENTER 

R I GHT HAND 

HINGED 
ARMATURE UNIT 

( R . H . )  
LOWER VOLTAGE 
RAT I N G  IF DISSIMI 

15DOD 125 V.D.C. 
60000 250 V.D.C.  

RED HANDLE 

TEST S"II ITCH 

- TUMIUL 

762A529 
Fig. 6 In ternal sch em atic of th e Type AR Relay in 

FT -22 case, double unit, with 6 make and 
28 contacts. www . 
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TYPE AR RELAY ___________________________________________________________ ,_. L_o_4_1 -_7s_9_o 

RIGHT HAND ----.--....._�­

RIGHT CENTER 

HINGED 
ARMATURE UN IT 

{ l . H . )  

LEFT CENTER --

INTERNAL SCHEMATIC 

RED HANDLE 

LEFT HAND 

LEFT CENTER 

RIGHT HUO 

R I GHT CUTER 

lUNGED 
UMATURE UNIT 

LDwt:·:oluae 
IIATIIIG IF OISSIMIUR 

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

REO HANDLE 

TEST SWITCH 

TERMINAL 

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

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

LEFT CENTER 

LFFT 

IIITERU.L SCHEJ4ATI C 

0-1 
0 -J 

ARMATURE 
HINGED -----��- -
IIII I T  G)- AR - -G 

FIIIT VIEW 

R I GHT CENTER 

20011-'8 v.o.c. 
- JIOCO· I25 V . O . C .  

6000(}-250 v.o.c. 

837All2 
Fig. 9 In ternal schemetic of the Type AR Relay in 

front connected mole/eel case with 2 make-
2 break contacts. 

LEFT 

LEFT 
CEITEI 

HI I BED 
ARMATURE 
UIUT 

IMTERIAL SCHEMAT IC 

� v---1 
� v---1 

FRONT V lEW 

r-=-0 

� ......_ ___ 1---- RIMT 

r YD RIGHT 
CEITER 

�---+--- 150011-125 v.o.c. 
60000-250 v.o.c. 

629A89 
Fig. 8 In ternal sch em ati c of the Type A R  Relay in 

fron t connected mo le/eel case with 4 mqke 
contacts. 

lEFT CENTER 

LEFT PIAIID OPERATION 
I MD ICHOR 

RIGHT CENTER 

RIGHT HAND 
OPERATION 
llfDICATOR 

H INGED 
ARMATURE UNIT 

RIGHT HAND 

RED HAMOLE 

TEST SWITCH 

TERMINAl 

836A646 
Fig. 10 Internal sch ematic of the Type AR Relay in 

the F T- 1 1  case with 2 Operation Indicators. 
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TYPE AR RELAY------------------------------------------------------------

11m CHTER (F,Y. ) 
11m �AND 

( f . V . ) 

2000 lie Y. D. C. 
1 5000 12S Y . D. C. 
�0000 250 Y. D. C. 

HI .8ED 
ARMATURE ----' 
UN I T  

REAR V I EW 

LEFT CENTER 
( f . V . )  

LEFT HAND ( f .  v. ) 

836A9 17  
* Fig. 1 1  Internal schem atic o f  th e A R  Relay with 2 

make ancl 2 break contacts in m ole/eel case. 

R I GHT CENTER -
( f . V . )  "" 

R I QIIT HANC ---_ 
( f .  V . )  

2000 'Ill Y. D. C 
1 5000 12S Y . D . C. ­
�0000 250 Y. D . C. 

REAa V I EW 

LEFT CEMTER 
( f. v . )  

LEFT HAMD 
( f .  V . )  

836A8 59 
Fig. 12 Internal s chem atic of th e AR with 4 m ak e  

contacts i n  mole/eel case. 

F O R  I A M P. I C S  F O R  0 2 A M P. TAP F O R  2 A M P  TA P 

1 2  5 

I C S  

1 2  5 

8 

52 

V. D C .L 
N E G. 

A M P S. 

1 2 5  V D C ---­
P O S .  

I C S 

5 2  

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

A M P S. 

I O O .n. 

1 2  5 

I C S 

5 2  

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

Fig. 1 3  External sch em atic for th e Type A R  Relay. 

836A753 
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TYPE AR RELAY 

H I NGED 
A.R'1ATURE lftil l T - · -

R I GHT CENT�R 

LEFT CENTER 

LEFT HAND 

INTERNAL SCHEMATIC 

Rl GHT HANO 

1 RED HANDLE 

TEST S W I TCH 

TERMINAL 

836A840 

NOT ES: 

A R RELAY 

IN F T - 1 1  
C A SE 

l olo 41 .7590 

L..-1-------M<----"' --- 1 2  5 v o.c 
P O S. 

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

E LE C TRON I C  
TIMER 

START 

STOP 

I .  R RELAY MUST BE SET SU C H  THA T  

T H E  BREAK CON TA CTS OPEN 

I N  2 5 - 3 5  MILLI SE CONDS. 

2. T I M E R  MUST BE A BLE TO BE STARTE D 

BY C ONTACT BRE A K  A N D  STOP PED BY 

CONTACT BREAK. 

N E G. 

836A744 
Fig. 1 4  In ternal schem atic of th e Typ e  A R  Relay in 

th e FT- 1 1  case with time delay dropout. 
Fig. 15 Test connection s for the Type A R  Relay 

with tim e delay on dropout. 

N 

CLEARANCE HOLE FOR .190 SCREW 

�-- 3-f 
I-- I ll_  --+- I !.l 
I 16 1 6  

TE RMINAL 

. 1 90 TERMINAL 
HARDWARE 4 35 64 

• 
.r 

836A991  
Fig. 1 6  O utlin e and drillin g  p lan for th e Type A R  relay in th e front connected molded case. 
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TYPE AR REL AY---------------------------------------------------------

UJ 
(I) 
-c 
u 

'1 0 

"""cff 

..... 

t·.ir
!! 

PIM<L LOCATI O' --� 
SEMI-FLUSH MTG. 
PROJECTI ON MTG • .  

TEIItM I N AL AIID 
MOUNTING DETA I LS 

• 190-32 SCREW 

PANEL 

SPACERS FOil 
TM I M  PAIIELS 

5 
- 1 8 SCREW 
16 ( FOR TH I CK 

PAIIEL USE 

� 1 8  STUD) 
1 6  . 1 90-32 SCIIEW 

9 
l6 

I I  

I� 

I 

{ 9 -..j1[ i; D I A. q  MOLES FOR 

25 
5 16- I 

. 1 90-32 MTG; SCREWS 

2 - f- .  32 � 
t t 

PAIIEL CUTOUT & DR I LLING 
FO« SEMI-FLUSH MTG. 

s ..:!  !! � 
2 � __ ____,..,,.__ __ _ 

1 6 

-\ .... ... 

9 ---� f6 [l i A . HOLE 

PAM EL D� I LL I N G  OR CUTOUT FOR 
PROJ ECTION MTG. 

( FRONT V I EW) 

57-D- 7900 

Fig. 1 7  Outline and drilling plan for th e Type AR Relay in the FT- 1 1  case. 
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TYPE AR RELAY ----------------------------------------------------------�'�,L�·-4_1 -�75�9o 

� I ��
� 

�--a !_ � f- �  
I 32 1 6  I i 16 �U± I [ ... I 

... 1'- ] -
2 

... 
I 

u ___ 
' I -J 3 l  � I t 6  
r 3 __J � 6 -8 
PANLL LOCATI ON 
SEM I - FLUSH MTG. P�OJ ECTI OM MTG • 

I 
I I  

I I 
, ]  

\� 

...r-\ ( r;l��'\ ___.-· 1 90-32 SCREW 

I ��
-
/

PANEL 

UJ 
(f) -· SPACEII1 FOil � 'I/ TH�H PAHELS 

I I I Ts· ta 8CI£W 'Vi ' � /- {flit 1W.et( 1 1 ' fii£L SE 
_ i � rr , '-/: .f-11 aUo) 

I �t ' i� - II \ ' I ' J 
• 1 9o-32 3CI!EW I '  � 

j _ FOil TH I CK PAIIEL 

\ �Cc:"'' · '"'" sruo 

1 �' .:�J�c �- _: 

[ I 
1 1 
I I 

\ \ 

TEJ!MIItAL MUfo!SEII 

TERMIUL AND 
MOUNTI NG DETA I LS 

r-- s 9 i  
2 25 � � �-� Dl A.� HOLES FOil 

32 1 :"" · • 1 9Q-32 MTG • .SCREWS 

� '  -1-... -- -- - -t ... - t - - -

� � 
I a:: ,...._�N I 

• .  � j] --� I S ,. • 
I 16 I 
;....__ 5 z -..l 8 

PANEL DRI LL I NG OR CUTOUT FOil 
PROJECTIOII MTG· 

( FP.OMT VI EW) 

183Al58 
Fig. 18 Outline and drilling p lan for th e Type AR Relay in th e FT-22 case. 
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Westinghouse I . L. 41-759A 

I N STA L L A TION • OPER A T I O N  • M A I N TE N A N C E  

I N S T R U C T I O N S  
TYPE AR HIGH SPEED AUXILIARY RELAY 

CAUTION: Before putting protection relays into ser­

vice, remove all blocking which may h ave been in­

serted for the purpose of securing the parts during 

shipment. M ak e  s ure that all moving p arts 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 electrical connections. 

A P P L I C A T I O N  

The AR rel ay is a four-pole auxil iary type relay, 

especially des igned 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 tripped. It can 

provide isolation as well as high speed tripping. The 

AR rel ay may al so be applied to provide isol ation o f  

primary and back-up rel aying, 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 del ayed 

dropout of 0. 1 seconds is desired. 

C O N S T R U C T I O N A N D  O P E R A T I O N  

AR Unit 

The rel ay consists of four stationary contact 

screws, fo ur leaf spring moving contac ts, a moving 

armature and card assembly, which operates the 

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

a frame, a mol ded ins ulation b lock and a series 

resistor. Refer to Fig. 1 and 2. 

The armature and c ard as sembly slip over a 

hinge pin which is inserted in the lam inations. The 

moving and stationary contacts are mounted on the 

molded insulation block. The molded block and coil 

and lamination as sembly 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 c ard 

moves with the armature thereby op eratin g the mov-

SUPERSEDES I .. L. 41 -759 
*Denotes change from superseded i s sue 

in g contacts. The tension o f  the mo ving contacts is 

the resetting force. 

High sp eed operation is obtained by the low 

inertia of the mo ving p arts, 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 

cap acitor combination shunting the AR co il .  

Operation Indicator (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 operation two fingers on the armature 

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

which allo ws the operation indicator target to drop. 

The front spring, in addition to holding the tar­

get, provides restraint fo r the armature and thus 

controls the pickup value of the switch. 

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

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 cap abl e of being energized con­

tinuously. All high speed relays will pick up at 

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

rated voltage or higher. 

Typical operating times and effective contact 

bounce are outlined in t he tables I and II. 

The operate time of the relay with delayed drop­

out is about 6 milliseconds at rated voltage for a 

normal ly open contact. The relay will have a 0. 1 

second dropout time after being energized at least 

0 . 0 1 5  seconds. 

E FFECTI V E  JANUARY 1 966 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



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

3 

2 

I 
2 

4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMAL LY OPEN STATIONARY CONTACT SCREWS. 
3 - LEAF SPRING MOVING CONTACTS 
4 - MOVING CARD ASSEMBLY 
5 - RELAY COIL 
6 - MOL DED INSULATION BLOCK 

* Fig. l Type AR Unit with two make one/ two break contacts (Front View}. 
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TYPE AR RELAY------------------------------------------------------�'·=L.�4�1-�7�59�A 

2 

1 

4 
�5 

) 
"------ 4 

1 - NORMALLY CLOSED STATIONARY CONTACT SCREWS. 
2 - NORMALLY OPEN STATIONARY CONTACT SCREWS. 
3 - MOVING ARMATURE. 
4 - U-SHAPED LAMINATED CORE. 
5 - ARMATURE GAP ADJUSTMENT SET SCREW. 
6 - ARMATURE GAP 

* Fig. 2 Type AR Unit with two make an cl two break contacts (Sicle View). 
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TYPE AR RELAY-----------------------------------------------------------

TABLE I 

OPERATE AND RESET TIMES 

I Rated Operate Time Reset Tim e 
Operating (Milliseconds) (Milliseconds 

Energy NO contact NC contact NC contact 
(WATTS) Close s  Opens Closes 

10 2.0 1 . 5 4.0 

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

TABLE II 

CONTACT BOUNCE 

Effective Bounce Time 

Contact in Milli seconds 

Loading Normally Norm ally 

Open Closed 

Dry Circuit 2 6 - 8 

10 Watt 

( one AR relay )  
1 - - -

Break er Trip Coil . 2  - - -

Contact Rating 

Each relay c ontact is rated 3 amps continuous 

and 30 amps long enough to trip a breaker. 

S E T T I N G S  

AR Unit 

No settings are required. 

Operation Indicators (01) 

The only setting required on the 01 is the selec­

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

selection is made by c onnecting the lead located in 

front of the tap block to the desired setting by me ans 

of the connecting screw. 

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

The relays s hould be mounted on switchboard 

panels or their equivalent in a location free from dirt, 

moisture, exc essive vibration, and heat.  Mount the 

relay vertically by means of the four mounting holes 

on the flan ge for semi-flush mounting or by means of 

the rear mounting stud or studs for proj ection mount­

ing. Either a mounting stud or the mounting screws 

may be utilized for grounding th e relay. The electri­

cal connections may be made directly to the terminals 

by means of screws for steel p anel mounting or to 

the terminal stud s furnis hed with the relay for 

thick p anel mounting. The t erminal studs may be 

easily 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 information refer to I. L. 

4 1 -076. 

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

The proper adjustments to insure correct oper­

ation of this relay have been m ade at the factory 

and s hould not require readjustment after receipt by """'· 
the customer. If the adju stments have been changed 

or the relay tak en apart for repairs, the instructions 

below should be followed. 

Acceptance Check 

The following check is recommended to insure 

th at the relay is in proper working order. 

1 .  Contact gaps 

a. Normally open contacts should h ave a gap of  

.018  to  . 0 23 inch. 

b. Norm ally 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 app rox­

imately 4 grams pressure on the card in the 

de- energized position, and 15 to 30 gram s 

contact pressure in the energized position. 

b. On two normally open and two norm ally 

closed relays , the normally closed contacts 

should have approximately 8 grams contact 

pre ssure in the de- energized position. Each 

norm ally open contact spring should h ave 

approximately 8 grams pressure against the 

card. 
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TYPE AR RELAY----------------------------------------------------------�I.�L�-�41�-7�5�9A� 

3. Armature gap 

The armature gap s ho uld be approximately . 009 

inches measured at the narrowest part o f  the 

armature gap. 

4. Contact operate time 

P er Table 1 

5. Operation Indicator (0.1 . )  
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 us ed. The operation indicator target should 

drop freely. 

6.  AR relay with time d elay on dropout. 

Connect the relay as shown in Fi g. 13. When the 

A R  coil has been energized for 25- 3 5  milli­

seconds its dropout time should be a minimum of 

100 milli seconds. The R relay s hould be adjusted 

such that its contact break time is 25- 35 milli­

seconds. Also the timer must b e  of the type 

which may be started and stopped by break con­

tacts. 

C A L l  B R A T  I O N  

Use the following proc edure for calibrating the 

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

the adj ustments disturbed. This procedure should 

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

in prop er working order. (See "Acceptance Check " )  

Tripping Relay (AR) 

The type AR tripping rel ay unit h as been prop erly 

adju sted at the factory to insure correct op e ratio n ,  

and under norm al field conditions s hould not require 

readj ustment. If, however,  the adjustments are dis­

turbed in error, or it become s  necessary to replac e 

some p art, use the following adj ustment proc edure. 

Thi s procedure should not be used until it i s  app ar­

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

a. Adjust the set screw at the rear o f  the top of the 

* fram e 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 pres­

sure should be suffi ci ent to move the spring 

away from the edge of the slot  of  the card. 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. Adj ust 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 open contacts should 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  inches. 

When calibrated as outlined above,  the rel ay 

should meet the characteristics of Table I and II.  

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

Repair work can be done most s atisfactorily at 

the factory. However,  interchangeabl e parts can be 

furnished to the customers w ho are equipped for 

doing repair work. When ordering p arts , always give 

the co;nplete nameplate data. 
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TYP E AR R E LAY-----------------------------------------------------------

LEFT CENTER 

LEFT NAND 

RIGHT CEJITER 

RIGHT HAND 

KIMGED 
ARMATURE UNIT 

RED HANDLE 

TERMIUL 

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

INTERNAL SCHEMATIC 

R IBHT CENTER � __ 

IIGMT NAitO 

HINGED 
UMATUIE UJIIT (L.N. ) 

LEFT CENTER� 

LEFT HAND 

FRONT VIEW 

RED HANDLE 

LEFT CENTER 

LEFT HAND 

__.....
RIGHT CENTER 

RIGHT HAND 

li iHGEO 
ARMATURE U N I T  (R . H . ) 
LOWER VOlTAGE 
RATING IF O I S U 4 1 LAR 

629A495 
Fig. 5 In ternal schematic o f  th e Type A R  Relay in 

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

6 

837All3 
* Fig. 4 In ternal s ch ematic of the Type AR R elay 

with 2 m ak e - 2 break contacts in FT - 1 1  case. 

INTERNAL SCHEMATIC 

liGHT HAIIO 

RIGHT CENTER 

HINGED 
ARMATURE UMIT (L.H. ) 

LEFT CENTER ---j----j-----, 
lEFT HAND 

RED HANDLE 

LEFT HAND 

- LEFT CENTER 

R I GHT CENTER 

RIGHT HAMD 

H I NGED / ARMATURE UNIT (R . H . ) 
LOWER VOLTAGE 
RATING IF DISSIMI 

15000 125 v.D.C. 
_.--- 60000 250 Y . D . C .  

�RED HANDLE 

----.._ TEST SW I TCH 

__.-- TUMIUL 

Fig. 6 Internal schem atic of the Type AR Relay in 
FT -22 case, double unit, with 6 make and 
28 contacts. 
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TYPE AR RE LAY ----------------------------------------------------------�' ·�L�- �41�-7�5�9A 

RIGHT NAND � 
l i GHT CENTER

-------

HI NGED 
ARMATURE UNIT (L. H . )  

LEFT HAND 

LEFT CEMTER ---

INTERNAL SCHEMATIC 

REO HAMOLE 

LEFT HA.D 

lEFT tEnEt 

RI QIIT MUD 

R I GJfT tEnEt 

H I NGED 
UMATURE UIIIT 

LD.Jno�TABE 
UTI•& IF DtSSIIIUII 

16000 125 v.o.c. 
<OODO 250 V.D.t. 

REO HANDLE 

TEST SWITCH 

TEI!NINAL 

Fig. 7 In ternal schem atic of th e Type AR Relay in 
FT -22 case, clouble uni t, with 4 m ak e  ancl 4 
break contacts. 

UTE.OAL StMEMATI C 

I �. 3 I 
" 

LEFT CENTER f - �---- R I GMT CENTER 

G;� ' 

LFFT 0---l � f---R I GHT .J____--

0- __j � 
20011-'8 v.o.c. 

H I N6ED L - !1000· 121 V . D . C .  ARMATURE G)- &DOOQ-210 V . D . C .  
UII I T  AR --L__j -G 

FINT VIEW 

837All2 
-If Fig. 9 In ternal schematic of th e Type AR Relay in 

front connectecl mole/eel case with 2 make-
2 break contacts. 

IITERIAL SCHEMATIC  

� r LEFT v-I 4J .-___ _.____ I I.T 

� r LEFT v-I YD CEITEI 
...L-----t- R ISitT CEITER 

HII&ED �-----+- 150011-125 v.o.c. AlMA TillE 600011-250 v.o.c. UIIT 

FRONT V lEW 

629A89 
Fig. 8 In ternal s ch em atic of the Type A R  R elay in 

fron t connectecl mole/eel case with 4 moke 
contacts. 

LEFT CEJITEit 

LEFT ltliiO OPERATION INDICATOR 

R I GHT CENTER 

R I GHT HAND 

OPERATIOH 
IND ICATOR 

II IMGED 
ARMATURE UNIT 

R I GHT HAJID 

RED IIAIIDLE 

TEST SWITCH 

TERMIUL 

836A646 
Fig. 10 Internal schemati c of the Type AR Relay in 

th e F T- 1 1  case with 2 Operation Indicators. 
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TYPE AR R ELAY-----------------------------------------------------------

8 

H I NGED 
AR!4ATURE UM I T  

R I GHT CENTER-

LEFT CENTER 

LEFT HAND 

INTERNAL SCHEMATIC 

R I GHT HAND 

REO HANDLE 

TEST SWITCH 

TERMI NAL 

836A840 
Fig. 1 J  In ternal s ch em atic of the Type AR Relay in 

the F T- 1 1  case with time clelay clropout. 

FOR I AMP. I C S  

1 2 5  V.O.C.,...--+-­
POS. 

I C S  

1 2 5  V.O.C:-. _..__ 
N E G. 

FOR 0.2 AMP. TAP 

1 2 5 V D C --.-­
POS. 

I C S  

1 2 5  v.o.c .. ---­
NEG. 

I 00.1\. 

STYLE NUM BER 1 9 5 5  870 ( 100 OHM S )  F O R  L�-:� V.D.
�� -rr-- - · - - - -� 

I � i i i l ! i 
T !1·-----w-------� � I 1 t 1 •o��ui lTC. mms 1 

I 

FOR 2 AMP TAP 

1 2  5 v. o.c,.-_,___ 
N E G. 

* Fig. 12 External sch ematic for the Type AR Relay. 

836A753 
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TYPE AR RELAY 

N O T E S !  

A R RELAY 

IN F T - 1 1  

C A S E  

'-t----:i+"---<1�--"" -- 1 2  5 V. D.C. 

P O S. 

'---+---------- 1 2  5 V . D.� 

N E G. 

R 

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

S T A R T  

STOP 

I. R RE LAY M U S T  BE SET 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 LI SECONDS. 

2 .  TI M E R  MUST BE ABLE T O  BE S T A RTE D 

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

C O NTACT B R EAK. 836A744 
Fig. 13 Tes t conn ection s for the Type AR Relay 

with time c/elay on clropout. 

CLEARANCE HOLE FOR .190 SCREW 

TER MINAL 

.190 TERMI NAL 
HARDWA R E  !---- 4 3 5  64-

I.L.  41 ·759A 

836A991 
* Fig. 14 Outline an c/ c/rillin g plan for the Typ e AR relay in th e fron t conn ected mole/eel case. 
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TYP E  AR RELAY---------------------------------------------------------

1 0  

TEitM I N AL AND 
MOUNTI NG DETA I LS 

• 190-32 SCitEW 

5 - 1 8  SCitEW 16 ( FOit TII I CK 
PANEL USE 

L 1 e  STUD) 1 6  . 1 90-32 SCitEW 

9 
T6 

t 

I 

{ 9 ..jr i .D I A.q MOLES FOit 

25 5 T&- I 
. 1 90-32 14TG; SCREWS 

2 - f- '  32 � 

PANEL CUTOUT & Olt i LLIIG 
FOR SEM I - FLUSH MTG • 

PANEL D� I LL I M G  Olt CUTOUT FOit 
PROJ ECTION MTG· 

( FitONT V I EW) 

9 
-------'.-! 16 O I A . HOLE 

TER\t i NAL 
NUMBER 

57-D-7900 
Fig. 15 Outline and dri lling plan for the Type AR Relay in the F T- 1 1  case. 
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TYP E  AR R ELAY----------------------------------------------------------��-�L�-�41�-7�5�9A 

� I 32 16 I : 16 I !_Yr -�--� .!_ � r-- ! 

----; - I I 
,.. I :;; 
1

1 
l- +-1----+--tl .., ,.. I _ 

!:! II 

\'------------'ul -- � 1-: -� �  

i 3 T6 f.- I I  , , 
� 6 �_J :_\ I I  

PANc:L LOCATION \ S EM I - FLUStf MTG. -------' P�OJ ECTI ON MTG. ------� 

L 

� I  
- � D I A .  TEJ!MIIIAL NllfoiBEI! 

TEM411tAL AIID 
MOUNTING DETAI LS 

_J- 5 �1 1 2 l6 -- Dl A.� OLES FOR 2 
3� 4- -� y � . 1 9�3� MTG. SCREWS 

T --- J ... _ ..,  
- 1 - - -

PANEL CUTCUT & D� I LL I IIG 
FOR SEM I - FLUSH MTG. 

PANEL DRI LL ING 01! CUTOUT FOil PROJECTI ON MTG· 
( FftOitT V I EW) 

3 - 81A.20 NOLES 
� R CUT OUT 

l83Al58 
Fig. 16 Outline on e/ clrilling plan for the Type AR Relay in the F T-22 case. 
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