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DIVISIOH or WESTIHGHOUSI AIR BRAKE COMPANY 

Hall D.C. Motor· Relay 

* * * * * * * * * 
Ground Test: 

The assembled re;lay should withstand a ground test of 

2400 volts A.C., whieh 1s 80% of the new-relay value. 

Armature Coils: 

~n assembly to the armature the two inside leads should 

be tied together. 

Armature: 

When applying coils t.o armature, the shoe and core 

assembly should be inspected to see that the contact surfaces 

and holes in the shoes are clean, but care should be taken that 

the surfaces are not changed and that the parts are reassembled 

1n the same relation to each other in which they were ma.chined. 

After assembly of coils and before assembly of armature counter

weight, the armature shall be balanced as nearly as possible by 

resting the bearing surfaces of the shaft on parallel bars which 

have been leveled. Balance should be obtained by removing material 

from the ends of the shoes with a drill. 

The standard armature air gap is .oso". The armature 

should have an end play of from .oos" to .010". 
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Careful inspection should be made of the ball bearings 

for the armature shaft, and all bearings and operating parts of 

the driving linkage and armature counterweight mechanism. These 

parts should be clean and operate freely. 

Contacts: 

With armature in middle position deenergized, the con-

tact opening for both normal and reverse contacts should be .050". 

Contact pressure with relay fully energized in either direction should 
:.- , 

be 1 oz. Contact compression should be 1/16" both normal and re-

verse. It should be noted that the contacts line up across the 

full surface of the graphites when relay is fully operated. 

Permanent Magnets: 

If the permanent magnets are removed from the assembly, 

they should be handled carefully to avoid demagnetizing them. A 

keeper of soft steel should be placed across the ends of each mag

net, or the magnets can be kept in pairs with unlike poles butted 

together so that the magnetic force pulls the ends of the two 

magnets together. If a magnet has lost its strength, it should 

be magnetized in a charging outfit such as shown on Dwg. S-3612 

(which can be obtained on request), with the ends of the magnet 
. 

against the pole faces of the charger. Any hammering or g~inding 

may cause the magnet to lose some of it magnetism. 

Polarization of. Relay·: 

The permanent magnets shall be assembled with the north 

pole (marked "N") on the top. (This is understood as the pole 

which attracts the north-seeking end of a compass). 
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The operation shall be such that positive connected to 

the "M" (righthand) coil terminal post will energize the relay to 

close the normal (upper) contacts. 

Flexible Leads: 

The flexible leads to t~e heel contacts should be neatly 

coiled and dressed to provide ample clearance from ground. 

The leads to the armature coils should be carefully in

spected to see that they are properly insulated with the insulat-
!r 1' 

ing beads, also that they are dressed in such a manner that they 

will not strike any part of the relay when the relay is operated. 

All lead connections should be securely tightened. 

Contact Finger Bar: 

The contact finger bar shall have an end play of from 

.010'' to .020" when assembled in the relay. The operating rod 

shall be assembled to the contact finger bar with no appreciable 

end play. 

Finger bar counterweight should be adjusted to balance 

the finger bar assembly in the deenergized position. The counter

weight should then be locked with the set screw. 

Suitable inspection shall be made to insure that pivots 

are properly aligned with respect to each other. To determine 

possible eccentricity of pivots unscrew each pivot one turn and 

watch the contact finger bar carefully to notice whether it moves 

during one compiete turn of the pivot. 

After pivots are adjusted they should be locked in place 

by tightening the clamp screws. 
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The values shown in the table are for new relays and 

are based on initial charge of four times D.P.U. Calibration 

tolerances ·for shop adjustment are as follows: Direct pick-up 

and armature-to-stop values should be no more than 110%, and the 

release not less than 90~ of the values shown for new relays. 

The calibration values should be checked with normal 

direction of charge and operating current, and repeated with re

verse dir~ction of charge and operating current, the same values 

applying for both sets of readings. 

Release with Contact Pressure: 

After a charge of four times the pick-up value asJisted 

in the table, the current should be gradually reduced until the 

armature returns to the middle position. This will be the "Re

lease" value of the relay and should be not less than the value 

specified in the table. 

Direct Pick-Up: 

After release ha~ been checked, the circuit shall be 

opened for one second and current again applied in the same direc

tion, and increased until the armature attracts. This value will 

be the "Direct Pick-up" and should not be greater than the value 

specified. 

Reverse Pick-up: 

After.an initial charge of four times the pick-up value, 
' the current should be reduced to zero; the circuit opened for one 
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second and current then applied in the opposite direction and in

creased until the armature attracts. This value will be the Re

verse Pick-Up and should be not more than 10% greater than D.P.U. 

This test is for information only and ·need not be used. 
\ 

Armature to Stop: 

After D.P.U. has been checked, the current should be 

increased until the armature.counterweight strikes the stops. 

This value will be the "Working Current" value, and should be not 

greater than the value specified. 

Contact Resistance: 

Contact resistance shall be measured with the armature 

against the stops. 

follows: 

Maximum resistance for cleaned contacts shall be as 

Silver to graphite contacts .25 ohm 
Graphite to graphite contacts .4 ohm 

Electrical Clearances: 

Before sealing 'the relay it shall be carefully inspected 

to insure ample clearance between all current carrying parts and 

ground. Special care should be taken with the flexible leads to 

see that all connections are tight, and the dress of the leads has 

not been disturbed. 

Cleaning: 

A careful inspection should be ma.de to be sure that all 

dirt has been removed from inside the relay. Special attention 



u. s. & s. -6- Service Spec.3292 
Date: June 5, 1940 

should be paid to the permanent magnets and magnetic parts, to 

see that there are no iron filings adhering thereto. Also the 

armature air gap should be inspected and all foreign particles 

removed. 

Relay Resistance: 

The relay resistance should be checked after assembly and 

should not vary more than 10~ above or below the specified value. 

General lnspection: 

If plating has been removed from any place except at 

joints in the magnetic circuit, care should be taken that these 

places are protected from rust. The protectiv.e coatings covered 

by Instruction Pamphlet U-5038 are recommended for this purpose. 

Inspection should insure that graphite contacts fit holders, are 

properly tightened and are not cracked. 

Final Inspection: 

After sealing, the relay should be examined thru the glass 

case to see that contacts have not been disturbed, and calibration 

should be rechecked. 

Res. per 
pair coils 

250 
500 

Turns per 
Coil 
1800 
2200 

CALIBRATION TABLE 

Recommended 
Working Current 

• 025 Amp. 
.0205" 

D.P.U. 
Release with 

Cont. Pressure 
• 015 Amp. • 010 Amp • 
.0123" .0082" 
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