
'-'UNION'; SERVICE 
SPECll'ICATION NUMBER3131 

UNION SWITCH & SIGNAL ••••• SWISSVALE, PL 
DIVISION or WESTINGHOUSE. AIR BRAKE COMPANY 

Model 13 D.C. and Model 16 A.C. Indication magnets 
with fixed latch stop for use on S-8, P-5 and 

Model 14 Interlocking ma.chines. 

* * * * * * * * 
General 

The information contained in this specification 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 0.015" to 
0.020" at "L"., Fig.I, and should move freely vithout binding on 
the pin "M", or the side plates ,.J" and "J". 

With the armature in the energized position (against the 
pole fa.ce and ba.ckstrap at "Au a.nd "B"., a.nd pushed forward toward 
the latch stem) the air gap at the front edge of the pole fa.ce 
"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 a.ir gaps are permissible in service to a 
minimum or o.030" if the mechanical adjustments for clearance 
and stroke are satisractory and ir 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 con
tact support straight and in a horizontal plane when assembled 
on the ma.chine with the latch down. Contacts should be com
pressed to at least 1/32 inch when the stem is in the position 
of holding the contacts closed. When the latch and stem are 1n 

the position or holding the contacts open, there should be an 
opening of 1/16 inch between the contact springs~ 
Calibration of D.C • .rA.agnets 

When the magnet is assembled to the interlocking ma.chine and 
adjusted as described below for clearance and stroke., the pick-
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up and release values of new magnets should be within the values 

shown in the following tables. Pick-up and release values for mag

nets equipped with latch contacts are shown under the sub-headings 

"With Spring Tension". For magnets that have been in service, the 

pick-up values should be no more than 120%, and the release values 

should be not less than 67% of the corresponding values shown in 

Tables I and II for new magnets. 

To take release on D.C. indication magnets, ~pply charging 

voltage as called for in the _tables to the coil terminals. Gradually 

reduce the applied voltage until the armature falls ·~way. This 

·voltage is the release voltage. 

To take pick-up after taking rele.ase, open the circuit for 

one second, then gradually increase the applied voltage in the same 

direction 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 
Res is. 

Ohms 

37.5 
90 

130 
750 

1000 
2000 

Chg.and 
Nor.Oper. 

Volts 
6·. 2 
9.0 

12.0 
28.8 
36.2 
95.6 

MAX.PICK-UP VOLTS MIN.RELEASE VOLTS 
Without W:1.-th Without With 
Spring Spring Spring Spring 
Tension Tension Tension Tension 

4.18 5.00 ·I.65 1.90 
6.75 8.06 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".- LOCKING 

PROJECTION - 0.146" STROKE 

Coil. 
Charge·& 
Normal . Maximum Miniml:llll 

Resis. Operating Pick-Up Release 
Ohms Volts Volts Volts 

37.5 7.2 5.3 1.65 
90 ·9.0 7.0 2.67 

130 12.0 a.a 3.25 
750 ·28.8. .21.2 7.55 

1000 36.2 27.5 9.70 
2000 95.6 70 25.90 

A.C. Magnet 

The armature air gap should be 0.020 inch with the armature 

against the :pole face "A" and back strap "B" as measured at "G". 

In this posi.tion ( ene:rg:i.zed) the core pins should :rest evenly on 

the pole faces. This is indicated by the absence of noise or 

chattering wpen the magnet is energized above -the pick-up voltages 

as specified in Table III. 

Calibration of A.O. Magnets 

When the magnet is assembled to·the interlocking machine . . 
and adjusted as described below· for 'clearance and stroke,· the pick

up and release values of new magnets should be within the values 

shown 11) Table III. For magnets that have been in service, the pick

up values should be no more than 10% higher, and the release values 

should be no more than 10% lower than.the corresponding values shown 

in the table for new magnets. 
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Cycles 
·so 
60 
50 
25 
25 
25 

100 

Note: 

Volts 
110 

55 
110 
110 

55 
so·· 

110 

FOR A.C. 

Normal 
Amps. 

0.36 
0.72 
0.35 
0.165 
0.33 
0.35 
0.60 

TABLE III 

INDICATION MAGNETS 

Watts 
8.0 -
8.0 
7.0 
4.0 
4.0 
4.0 
8.0 

MAXIMUM 
PICK-UP VOLTS 

0.119 11 0.146 11 

Stroke Stroke 
75 82 
37 41 
75 82 
70 77 
35 39 
32 35 
75 82 

Minimum 
Release 
Volts 

42 
21 
42 
55 
22 
24.5 
42 

Calibration values for A.O. magnets apply with or 
wtthout contacts. 

Adjustment of Magnet on Interlocking Machine 

The adjustments described below apply to both D.C. and 

magnets. 

A.C. 

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

that the latch stem lines up with the guide "C" through the sup

porting 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 be an appreciable amount 

of play between the armature and the nut on the end of the stem in 

all directions at 11K". 

,Latch Stroke and Clearances 

When magnets are used for signal indication or det.ector lock 

service, the lever latches should ride on the 'lever segments when 

the magnets are de-energized. When magnets ar~ used for switch indi-

cation service, however, the lever latches should not ride on the 
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· lever segments but sh«?uld clear. the segment by O. 005 inch. This,· 

·clea.ra.nce of the latch over the segment when the magnet is de

energized should be a.ccompl;te,hed by the use of latch stops applied 

a.s descr.ibed in.the·pa.ra.gra.phs tha.t follow • 

.. On a.11 l'!!-~gnets· whether used for signal ;lndica.tio~, · switch 

indica.tion;.or detector lock service, the nut on the lower end of 

the -stem.should be adjusted a.rid locked in position-with the lock nut 

a.nd · locking clip:_· ·11H" so tha.t when the magnet is ene:rgized a.nd the 

a.rma.tur·e: a.nd core' pin a.~e against the pc;,le· fa.ce ·a.t "i". and the ba.ck 

strap at "~If, the, latch will clear the locking lug on top o~ t.he 
. . 

segment by approximately 0.010 inch at "E" •. This ma.y be checked 
.. . . .. ' . 

mec!la.riically bya.llowing the latch to rest on top of·the lug a.t 

"D", holding the rear end of the armature a.gs.inst the back stop a.t 
. . 

11B 11
. a.nq noting .that by moving the armature up to strike the core pin 

at :','A", .the latch moves up slightly. 

'ltlith the adjustments described in_ the,precedj_ng paragraphs, 

the strpke. of latches on signal indication a.nd detector. lock magnets,, 

whicl:l a.re used with segments having a.7/64 inch locking lug, is 0.119 

inch, while t~e stroke_ of_, latches, OXl swi_tch indica.tiop. magnets, used 
. . .•' . ' 

with segments ha.v_ing a. 9/64 inch locking lug, is O, 146 inch. 

Adjustment of Stroke 

Since latches of signal indication and detector lock magneta. 

ride on their respective segments when the magnets are de-energized, 

no further adjustment is requir~d. However, on swit.ch indica.t:t.on·. 

magnets the latches· should be stopped by means of latch stops se

curely fixed in the slots in the segment guide as shown in.the left-
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hand view, Figure 2. The addition of latch stops to switch indie.a.

tion magnets on a machine that is in service requires the use of 

Items C, D and F, Fig.3, in order that the thickness of latch stops 

for each switch lever can be· determined and the proper .li!.tch a.tops. 

Ref .A, .ordered as explained later. 

To Measure For Latch Stops 

Referring to Fig.-2,:: the detail method of measuring for 

latch stops follows: 

a. Place the lever in mid-position. 

b. Place an 0."005 inch thick feeler gage, F, Figs. 
2 and 3, between the top of the segment, Hand 
the latch head; J. (R.H.View) 

c. Hold the latch head snugly, against the :feeler 
gage.by means of the special indication latch 
clamp, D. The thumb screw on this clamp should 
be tightened snugly, but not tight enough to. 
deflect the segment. 

d. Measure the distance between the xop surface 
of the slot in the segment guide,K, and the 
bottom of.the latch J, with the special double
~ndeq. gages C. The front·and back sides may be 
different so both sides should be measured. 
The correct thickness of the gage is the largest 
one of the gage blocks which fits snugly in 
place. A 9heck should be·made that this gage 
ts not too thick by observing that the next 
smaller size gage, which is 0~003 inch thinner, 
fits loosely .• 

Ordering Latch Stops 

Latch stops should be ordered by mentioning the Piece Number 

and reference opposite the gage size found to meet the conditions 

outlined in the preceding.paragraph. Two latch stops should be 

ordered fo~ eac~ switch lever magnet, specifying in each case the 

·gage $1Ze stencilled on the gage which was found to be the correct 
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thickness as well as the corresponding piece ntunber and referengP· 

found in the ordering tabulation~ It should be understood that 

the actual dimension ( "X" R_e+:.· A, Fig.3) of the l_atch stop will 

be O .034 inch less than the size of the gage found to meet the cond·i·

tions ·of measurement, since tll.e Segment guide K will be raised that 

amount when the supporting bracket for the latch stop is installed.-

When ordering latch stops a special wrench E, Fig.·3, 

sho1,1ld.also be ordered for loosening and tightening the nut 11 R11
; on 

the underside of the ba~kplate, for holding the segment guide. 

To Install Latch Stops 

(a) Loosen the segment guide nut "R", Fig.2, using 
the special wrench, E • 

. (b) . Sele .. 0.t the latch stops which were ordered as 
a result of the gage block measurements, and 
slip them into place. When they are pushed· 
in as far as they will go, re-tighten the seg
ment guide nut. 

(c) Check that the latch does not ride on the seg
ment with the segment in any position and that 
the distance between the latch and se_gment is 
not too great (approximately 0.005").· 

Electrical Test (Fig.l) 
'; 

After all adjustments have been completed as above, the 

magnets should be calibrated in accordance with the calibr•a.tion data 

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

that the.armature core pin strokes the pole face at "A" and the 

proper clearance is obtained at "E" with the magnet energized; also 

that _for switch indication magnets maximum possible locking is ob- .. 

tained against the lug with the stem supported by the latch stop 

when the magnet is de-energized. 
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LATCH STOP "A" COMPLETE, GAGE SIZE. FIG.3 
DWG .12744, SH.1 

Latch Latch 
Gage Size Gage Size 

Piece Ref. Size "XII Piece Ref. Size "X" -- ---
211105 A .241 11 .207" 195656 A24 .313" ·• 2 79 11 

211106 Al .244 .210 195657 A25 .316 .282 
211107 A2 .247 .213 195658 A26 .319 .285 
211108 A3 .250 .216 195659 A27 .322 .288 
211109 A4 .253 .219 195660 A28 .325 .-291 
211110 AS .256 .222 195661 A29 .328 .294 
211111 A6 .259 .225 211118 A30 .331 .297 
211112 A7 .262 .228 211119 A31 .334 .300 
211113 A8 .265 .231 211120 A32 .337 .303• 
211114 A9 .-268 .234 211121 A33 .340 .306 
211115 AlO .271 .237 211122 A34 .343 .309 
211116 All .274 .240 211123 A35 .346 .• 312 
211117 Al2 .277 .243 211124 A36 .349 ~315 
196198 Al3 .280 .246 211125 A37 .352 .318 
196199 Al4 .283 .249 211126 A38 .355 .321 
196200 Al5 .286 .252 211127 A39 .358 .324 
195648 Al6 .289 .255 211128 A40 .361 .327 
195649 Al7 .292 .258 211129 A41 .364 .330 
195650 Al8 .295 .261 211130 A42 .367 .333 
195651 A19 .298 .264 211131 A43 .370 .336 
195652 A20 .301 .267 211132 A44 .373 .339 
195653 A21 .304 .270 211133 A45 .376 .342 
195654 A22 .307 .273 211134 A46 .379 .345 
195655 A23 .310 • 276 211135 A47 .382 .348 

LATCH STOP THICI{NESS GAUGE COMPLETE-FIG.3 
DWG. 10344, SH.35 

Gage Gage 
Piece Ref. Block "Y" Block "Z II 

210998 c .241-.244 11 .247-.250 11 

210999 Cl .253-.256 .259-.262 
211000 C2 .265-.268 .271-.274 
211001 C3 .277-.280 .283-.286 
211002 C4 .289-.292 .295-.298 
211003 C5 .301-.304 .307-.310 
211004 C6 .313- .316 .319-.322 
211005 C7 .325-.328 .331-.334 
21100(: cs .337- .34-0 .343-. 34.6 
211007 C9 .349-.352 .355-.358 
211008 ClO .361-.364 .367-.370 
211009 Cll .373-.376 .379-.382 
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TOOLS 

Piece Ref. Description Dwg. 
19.7538 F ·Feeler Gauge · -1.0344-36 

105306 D Latch Clamp 10344-39 

197506· E Wrench -'8802-120 

WRITTEN BY L/f~ 7-S-39 APPROVED BY 

CHECKED BY . ~ 7-S-·3~ · 
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