
"UNION° SERVICE 
SPIClrlCATION NUMBER3132 

UNION SWJTC:B & SIGNAL ••••• SWISSVAU, PA. 
DIVISION OF WESTINGHOUSE AIR BBAJCE COMPANY 

Model 13 D.C. and Model 16 A.G. Indication Magnets Using 
Adjustable Ba.ck Stop Screw (Switch Magnets prior to 

Feb.1936 Signal and Detectpr Magnets prior to Feb.1938) 
for use on S-8, P-5, and Model 14 Interlocking Machines. 

* * * * * * * * 
Ge~ral 

The information contained in this speclfication covers the 

adjustment and calibration of .A.C. and D.C. indication magnets. 

D .c .Magnets 

The magnet armature should have an end play of o. 015 inch 

to o. 020 inch at "L", Fig. l, and should move freely without bind

, ing on the pin "M", or the side plates "J" and "J". 
With the armature in the energized position (against the 

pole face and backs trap at "A" and "B ", and pushed forward toward 

the latch stem) the air gap a{; the front edge of the pole face "o" 
should be o. 077" to O .. 083" on new magnets. Larger air gaps are 

permissible if pick-up values are within the limits of the power 

supply. Smaller air gaps are permissible in service to a minimum 

of 0.030 11 if the mechanical adjustments f'or clearance and stroke 

are satisfactory and if the electrical release value is not lower 

than 67% of the corresponding values in the tables for new magnets. 

Magnets equipped with latch contacts should have the contact 

support straight and in a horizontal plane when assembled on the 

machine with the latch down. Contacts should be compressed to at 

least 1/32 inch when the stem is in the position of holding the 

contacts closed,. When the latch and stem are in the position of 

holding the contacts open, there should be an opening of 1/16 irich 

between the contact springs. 

Calibration of D.C. Magnets 

When the magnet is assembled to the interlocking machine and 

Rev. 10/22/40. 
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adjusted as described.below for clearance and stroke, the pick-up and 

release values of new magnets should be within the values -shown in 

Tables I and II. Pick..,.up and release .. values; fer magne~s ~quipped 

with latch contac-ts are shown under the suh-neadings "With Spring 

Tens:lon", Fov magnets that ·have J~een ·1n se:rvice., the p_ick-.up :va.lu~s 

~hould be I').O more than· 120%; and_ 'l;;he release. values should be. not 'less 

than 67% of-the corresponding values shown in the tables .for new mag-

nets,. 

To take release on n.c. ind~cation magnets.,_ apply charging 

voltage as called for ·in the tables to the coil terminals. Gradua~ly 

.reduce the applied voltag~ until the armature falls away. ·This voltage 

1s th~ release _voltage. 

To take pick-up after taking release, open the circuit for 

one second, tnen gradually increase the applied_ voltage_in the same

d,ir.ection until the armature picks up with the core pin against the 

pole face at "A". This is the pick-up voltage. 

TABLE I 

FOR D.C. INDICATION MAGNETS USED FOR SIGNAL INDICATION 
OR DETECTOR MAGNETS WITH SEGMENTS HAVING 7 /64 11

. LOCKING 
PROJECTION - 0.119" STROKE 

Coil 
Resis. 

Ohms 
37.5 
90 

130 
750 

1000 
2000 

Chg.and 
Nor.aper. 

Volts 

6.2 
9.0 

12~0 
28.8 
36.2 
95.6 

MAX. PtCK~UP VOLTS MIN oRELEABE VOLTS 
WithGmt With Without -,---With 
Spring Spring Spring Spring . 
Tension Tension Tension Tension 

4.18 5.00 1.65 1.90 
-6.75 8.08 2.67 3.08 
8.20 9.80 3.25 3. 75 

19.70 23.60 7.55 8.70 
25.65 30.60 9.70 11.30 
65.30 78.00 25.90 29.90 
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TABLE II 

FOR D.C. INDICATION MAGNETS USED FOR SWITCH 
INDICATION WITH SEGMENTS HAVING 9/64"·.-l:,OCKING. 

PROJECTION-. 0.146 11 STROKE 

Coil 
Resis. 

Ohms 
. 37 .5 

90 
:J.30 
750 

1000 
2000 

Charge & 
Normal· 

Ope r
ing 

Volts 

7.2 
. 9.0 
12.0 
28.8 
36.2 
95.6 

Maximum 
Pick-Up 
Volts 

5.3 
7.0 
8.8 

21.2 
27.5 
70.0 

Minimum 
Release 
Volts 

1.65 
2.67 
3 .. 25 
7.55 
9.70 

25.90 

A.C.Magnet 

The armature air gap should be 0.020 inch.with the armature· 

against the pole face 11A11 and backstrap "B" as measured at "G". In 

this position (energized) the core pins should rest evenly.on the 

pole face.s .• This is indicated by the absence of noise or chattering 

when the magnet is energized above the pick-up voltages as specified 

in the Table III. 

Calibration of A.C. Magnet~ 

When the magnet is assembled to the interlocking .ma.chine 

and adjusted as described below for clearance and stroke, the pick-up 

and release values of new magnets shou'id be within., the values shown 

in Table III. For magnets that have been in service, the pick-up 

values should be no more than 10% higher, and the release V{l.lues should 

be no more than 10% lower than the corresponding values shown in the 

table for new magnets. 
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FOR A.C. 

Normal 
ci:cles Volts Amps. 

60 110 0.36 
60 55 0.72 
50 110 0.35 
25 110 0.165 
25 55 0.33 
25 50 0.35 

100 110 0.60 
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TABLE III 

INDICATION MAGNETS 
MAXIMUM 

PICK-UP VOLTS 
0.119 11 0.146 11 

Watts Stroke Stroke 

8.0 75 82 
8.0 37 41 
T.O 75 82 
4.0 70 77 
4.0 35 39 
4.0 32 35 
8.0 75 82. 
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Min. 
Re-

lease 
Volts 

42 
21 
42 
55 
22 
24.5 
42 

Note:- Calibration values for A.C. magnets apply with or without·con
tacts. 

Adjustment of Magnet on Interlocking Machine 

The adjustments described below apply to both·n.c. and A.C. 

magnets. 

The magnet should be mounted on the machine in such a way that 

the latch stem lines up with the guide rrc" through the supporting 

plate and has no tendency to bind against the guide. This should.be 

checked by noting that the lower end of the stem and the armature may 

be moved sidewise a considerable distance in either direction from the 

normal center position without binding, also that the stem may be 

moved forward and backward in the slot in the armature in the same 

manner. There should b~ an appreciable amount of play between the 

armature and the nut on the end of the stem in all directions at "K". 

Length of Stem 

The nut on the lower end of the stem should be adjusted and 

locked in position with the lock nut and locking clip "H" provided, 

so that when. the magnet is energized and the armature and eerie, pi:n, 
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are against the pole face at "A" and back strap at "B", the latch 

clears the locking lug on top of the segment by approximately 0.010 

inch at "E". This may be checked mechanically by al~owing the latch 
, .. 

to rest on top of t_he lug at "D", holding. the rear end of the arma-

tu~e against the back strap at "B" and noting that by moving the 

armature up to strike the core pin· at "A II the latch moves up slightly, 

Adjustment of Stroke 

Latches on magnets used for signal indication and for· detec

tor locks may be allowed to ride on the lever segment :wp..en the 

magnets are deenergized. When this is done and the length of the 

stem is adjusted for 0.010 inch.clearance over the 7/$4 inch locking 

lµg on top of the segment, the latch stroke is 0.119 inch. 

Latches of switch indication magnets should not be permitted 

to ride on the segment, but should clear the segment by-0.005 inch 

when the magnets are deenergized. Adjustment of stroke of latches 

on switch indication magnets ;ts made as follows: 

Allow the latch to rest on top of the radial surface of the 

segment at the base of the locking projection, supporting the weight 

of the stem and armature from this po~nt. Then adjust and lock the 

atop screw "N" so that the latch is lifted approximately 0.005 inch 

above. the radial surface of the segment. 

After this adJuatment is made, it should be noted that with 

the stem in its lowest position, it is supported by the stop screw "N" 

and that the latch is very near to, but not r.eating·on top of, the 
' 

segment. Stroke of switch indication magnets used with segments hav-

ing 9/64 inch locking projection should be 0.146 inch. 
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·Electrical Test 

After all adjustments have ··been completed as above, the 

magnets should be calibrated in accordance with·the calibration data 

.given in ·the tables. It should be noted· while making this check 

that the armature core pin. strikes the pole face at ''A" and the. proper 

cJear~oe is obtained at "E" with the magnet energized;·_ also that 

for switch indication magnets maximum possible locking is pbtained 

against the lug with the stem supported by the stop screw "N" when 

the magnet is deenergized, 

WRITTEN BY C. / f~ APPROVED ·~-· ~ 

DATE ____ J_-_6_·-=-.7__.'1..._ __ 
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