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Sub1ect: MODEL 12 INTERLOCKING RELAY SERVIQE SPECIFICATION 
Supplemental Service Specifications: 

#1188-A New Style Locking Arms with Pawl-Re- Number 1188 

#1188-B 
#1188-C 

turning Springs. 
Date Rev. & Rewr. aL.21 L4! Relays with High Voltage Contacts. 

Model 12 Interlocking Relay with 10 
Heavy Duty Back Contacts. ······-·--··Sheets 

This Service Specifics.tion provides general instruc
tions for repair and adjustment of Model 12 interlocking relays 
and calibration values for ordinary-acting relays with low volt
age cbntacts. 

1. CORES AND POLE PIECES: 

On these relays the cores are threaded into tapped 
holes .in the pole pieces so that these parts can be dismantled 
when necessary by clamping the pole pieces and unscrewing the 
cores. For this purpose a smooth jaw wrench, such as is used 
for handling pipe and tubing, is desirable. A Walworth-Par-

'malee wrench with girth for standard 3/8 inch pipe can be used 
satisfactorily with the cores if liners are used in the girth 
to take up the excess clearance. In reassembling the cores 
and pole pieces, clamping blocks should be used to hold the two 
pole pieces in proper alignment when the cores are tightened. 
After assembly a check should be made with a straightedge that 
the pole face surfaces are in the same plane, filing the faces 
slightly if necessary. 

The cores can be removed and replaced one at a time 
without disturbing the pole pieces or armature bracket if these 
parts are clamped securely while the cores are being changed. 
A special clamping block.3/8 inch square in cross-section and 
2-1/2 inches long with the ends notched ou.t to sl:1.P over the 
dowel pins is useful for clamping the pole pieces. This method 
of handling is convenient if it is desired only to change the · 
cores since it will not be necessary to reset the armature air 

gap if care is used. 
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2. ARMATURES: 
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The armatures should have end play of 0.010 to 0.020 

inch and the pivots should fit freely with 0.002 to 0.084 inch 

side clearance in the armature bearings. 
When the newer type he.x head pivot screws are assem

bled in the older style armature brackets which were originally 

used with round head pivot screws, a flat edge can be filed in 

the back of each lug on the armature bracket to provide for 

locking of the sheet metal lock washer . . 
The parallel air gap setting for these relays, as 

determined by the adjustment of the armature bracket on the 

pole piece~, is 0.018 inch, and the stop pin should be filed 
to provide this same air gap at the front edge of the armature. 
This is the physical air gap measured after the pole faces are 

painted. It is recommended that the air gap be set before the 
P·'Jle faces are painted to O. 019 inch, thus allowing O. 0{)1 inch 

for the paint. A special file with spacing strips of phosphor 

bronze along the edges to raise the cutting surface above the 
pole faces is convenient for filing the stop pin. The stop pin 

should be chamfered slightly after filing to remove burrs. 

If it is necessary to repaint the pole faces, we 
recommend that Union pole face treatment per Instruction Pamph
let U-5038 be used. This instruction pamphlet also covers a 
special paint material for touching up armatures and other parts. 

Care should be used that no paint is left on the surface of the 

armature where it strikes the stop pin, and if there is any 

evidence of a powdery surface that sometimes develops on cadmium 
plating, the plating should be scraped off from the portion of 
the armature surface that comes in contact with the stop pin 
with a smooth scraper. 

The safety stop pins in the armature should not touch 
the pole faces. 

3. LOCKING ARM & PAWL ADJUSTMENTS: 

If necessary, spacers shall be used between the 
armature and locking arm to tilt the latter sufficiently to·get 

- ,,. :. 
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the proper adjustment. The locking arm should not be bent. 
In making adjustments on locking arms, the cap screws 

should be drawn down tight each time so that when the final set
ting is obtained the cap screvs can then be locked and thus . . 
prevent the arms from shifting which otherwise might occur. 

Fig.l 

With the armature·touching core pins and the lock
ing pawl held in the central position, the clearance "a" Fig. 
#1 between pawl and locking arm shall be 3/16". 

Pawl spring shall have just sufficient tension to 
return pawl to the central position after it has been moved 
to each extreme position by allowing the locking bars to fall. 

With both locking arms resting on pawl as shown in 
Fig. #2 all back contact springs on both armatures must be com
pressed approximately 1/64", and the lower end "x" of each 
locking arm must clear the pawl by at least 1/64 inch and not 
more than 1/32 inch when the latter is held in the central 

position. 
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Referring to Figure 3, when the armature is 
locked up, all contacts, both front and back, must be 
open approximately 1/32"; the_ clearance "b" must not 
be less than 1/64", and the lower part of locking arms 
must have a surface "c" equal to about 1/16" resting 
on the pawl. All these adjustments must be made with 
the pawl resting against the stop as shown above. 
With one armature held tightly against core pins, the 
other, when deenergized, must, from dead weight alone, 
throw the pawl against stop and fully compress all 
back contacts 3/64 ". 
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4. ADJUSTMENT FOR NEW DESIGN LOCKING PAWL AND ARMS: 

The adjustment of the new design locking pawl and 
arms will be the same as that shown in Fig. 3 with the ad
dition that locking arm must be adjusted endways until the 
clearance "a" Fig. 4 between spring "b" and edge of notch 
in pawl shall not be less than 1/64" with pawl against 
stop as shown. 

Special attention should be paid to Jocking pawl, 
noting that the end play is not more than 0.015" or less 
than 0.010", and that pawl moves with perfect freedom, no 
friction being evident. This inspection should be made 
with pivot screws screwed into pawl bracket as far as they 
will go and with lock nuts tightened. 
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5. CONTACT ADJUSTMENT: 
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It is reconmended that the older style contact springs 
-with steep back contact springs as shown in Fig. 3 be replaced 

by the newer.ty~ as shown in Fig. 4, particularly if heavy cur
rent loads are ca~ried over the back con~acts and there has been 
any tendency for roughness. to de~elop on the back contact sur
fa~es. The stops on the back contact springs or on flagman 
front contact springs should be adjusted to just touch the 
springs in the free position. 

Ir the carbon contacts are pitted they should be filed 
with a 12 or 14-in,1h second cut mill fil,3 to remove the pits and 
leave a ~Iat contact surface. 

Sil·ver tips should be carefully cleaned before con
tacts are adjusted. Best service is obtained from a contact 
surface polished as highly as possible. Care should be taken 
to avoid the coarse finish resulting from ordinary·fine files. 
The use of erasers, identified below, is recommended for the 
final polishing. Eraser, Pc. 1Jl018, Dwg. 12750, Sh. 1, is for 
use in a drill press, the end of the eraser being rotated over 
the silver surface of the back anvil. The rotating eraser 
should touch the silver lightly and should not be held in one 
place l~ng, as this will overheat the silver contact. Et'aser, 
Pc. 101019, ~rg. 12750, Sh. 1, is a hand eraser for polish-
ing by stroking the silver contact spring tips in the direction 
of contact slide. While polishing, the silver should be held 
against a solid backing so it does not become twisted to cause 
beveling of the .surfaces. Care should be taken to remove all 
eraser particles after polishing. 

It is advisable to have the carbon {late~ ones are 
silver impregnated) made smooth and clean as well as the silver. 
A #4 equalling file 0.040 inch thick ls recommended for finish
ing the carbon contact surfaces before the ~ontacts are adjusted 
both on new carbons and old carbons which hav~ had the pits re
moved. 
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After carbons are filed, it is advisable to remove 
the loose carbon particles by pulling a strip of good clean 
bond paper through the contact space against the carbon. Paper 
having shiny surface or lint should not be used. Care should 
be taken to avoid leaving small particles of paper on the con
tact surfaces as might occur if the edge or end of the paper 
strip were pulled through the contact with the contact closed. 
While .paper is being moved between the closed contact members 
it is advisable to keep the edges of the paper from the con
tact surfaces. 

When contact springs are being replaced or adjusted 
it should be noted that the Bakelite studs are tight in the 
armatur'e without undue strain, that there is .no indication of 
cracking of any of the studs, and that the two studs for each . . 
contact spring will permit the spring to seat squarely so that 
the studs will not be strained when the nuts holding the springs 
are tightened. Each spring should be adjusted on the armature 
so that the tip hits the .front contact carbon approximately in 
the center. 

Contact adjustments when needed should be made by 
adjusting the brass fingers, and bending of the springs should 
be avoided as far as possible. The silver tips of the springs 

may be bent slight~y if n~cessary so that the three tips make 
contact squarely and at the same time. The back contacts 
should be adjusted by raising or lowering them on the threaded 
posts, the nuts to ~e securely tightened and locked after ad
justment. 

When the armature is in lock the front and back con
tacts should each have 1/32 inch opening as shown in Fig. #4. 
Front contacts should have at least 1/32 inch slide, which cor
responds to the contact tips being just open with a spacer 0.013 
inch thick between the armature and the stop pin held by pres
sure applier.~ t~ the armature between the stop pin and the pivots 
so as to take up the play in the pivots. This pressure may be 
applied conveniently by energizing the relay at approximately 
fom~ times the pick-up current. 
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Flagman front contacts should have at least 1/64 

inch compression when the armature is in lock. When the arma
ture has a flagman contact, the back contacts should be dropped 
slightly so that they will have 0.020 inch (minimum) opening 
when the flagman contact is· just closed. 

6. TOP PLATE: 

For touching up the p·)rcelain top plates, black 
insulating baking varnish, our Spec. 509, Class 269, which will 
air dry in approximately twelve hours, is satisfactory. This 
same material is also recommendl:d for sealing around terminal 
posts when new posts are as3embled in the top plate. When used 
for this purpose the varnif.h should be allowed to evaporate in 
a small container to a thick consistency and a fillet of this 
thick material spun around the joint between the terminal post 
and the boss on the top plate to seal against the entrance of 
moisture. 

7. BACKSTRAP: 

The contacting surfaces of the backstrap and cores 
should be clean and free from burrs or particles that would pre
vent them from making good magnetic contact. 

8 • CALIBRATION : 

The calibration data listed in the tables herewith 
is for new relays where the usual initial charge of four times 
P. U. is available. Tests should be made in accordance with 
A. A. R. Signal Section Manual, Part 126, and when checking or 
shopping old relays allowances should be made for changes in 
calibration as outlined in the manual. For field test the 
initial charge available is usually not much in excess of work
ing current, and in such cases the calibration values may be 
slightly higher than the shop _values. We suggest that, in gen
eral, calibration.readings be checked in current on low resistanc 
relays and in voltage on relays of 100 ohms or higher resistance. 

When checking calibration on one side of an interlock
ing relay, the other side should be energized at the working 

...._ __ . 
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current or higher so that-the interlocking device will not in

terfere with the operation of the armature. 
A check should be made on each armature when the 

drop away calibration is being taken to see that the armature 
drops all of the way down and drives the locking pawl all of 

the way to the stop. On new ~elays a check is made to ·see 
that this occurs with the drop away· current remaining in the 
coils, but after several years in service relays may not meet 
this check. Ordinarily, the operation will be satisfactory 
if the armature drives the pawl all the way to the stop with 
current remaining in the coil equivalent to 50~ of the current 
given for Minimum Drop Away in the Calibration Table at the 
end of.this Service Specification. 

9. CONTACT RESISTANCE: 

Resistance of front contacts should be measured with 
the armature against the stop pin. The initial cleaned resis
tance of front contacts should not exceed the values given in 
the following table: 

Silver to Carbon . 
*Silver to Silver-Impregnated Carbon 
Back Contacts, Sjlver to Silver 
Flagman Contacts, Armature in Lock 

Silver to Carbon 
*Silver to Silver-Impregnated Carbon 

0.18 Ohm 
0.09 Ohm 
0.03 Ohm 

0.50 Ohm 
0.15 Ohm 

*Silver impregnated carbons can be identified by 
small circular depressions drilled in the sides of the contacts. 
On older round carbons a groove around the carbon adjacent to 
the edge of the metal cup which holds it or a d~pression· drill
ed in the center of the flat base has been used for identifica
tion. 
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Calibration Values ror Model 12 Interlocking Relays, 
Ordinary-Acting, Low Voltage Contacts. -

Relay Minimum Maximum Working 
Resis. Dro:e Awaz Pick-UJ2 (Max. Full Stroke l · 

Ohms ·Amps. Volts Amps. Volts Amps. Volts 

2 0.053 0.106 0.133 0.266 0.173 0.346 
2** 0.048 0.096 0.121 0.242 0.158 0.316 
3 0.043 0.129 0.108 0.324 0.141 0.423 
4 0.037 0.148 0.092 0.368 0.120 0.4BO 
5 0.034 0.170 0.084 0.420 0.109 0.545 
9 0.028 0.252 0.069 0.621 0.090 0.810 

16 0.021 0.336 0.052 0.832 0.067 1.07 
, ' 

25 0.017 0.425 0.043· 1.08 0.056 1.40 

50 0.0115 0.575 0.029 1.45 0.037 1.85 
100 0.0086 0.86 0.0213 2 .13 0.028 2.77 
136 0.0075 1.02 0.0186 2 .53 0."0242 3 .29 
200 0.0064 1.28 0.0161 3 .21 0.02.09 4.18 
250 0.0053 1.34 0.0133 3.32 0.0173 4.33 -.. ._. 

500 0.0040 2.00 0~0100 4.98 0.0130 6.50 
600 0.0036 2.20 0.0091 5.47 0.0119 7 .13 

670 0.0033 2.23 0.0083 5.55 0.0108 7 .24 
750 0.0030 2.28 0.0076 5.67 0.0099 7.40 
800 0.0032 2.58 0.0080 6.41 0.0105 8.36 

1000 0.0027 2.69 0.0067 6.70 0.0084 8.37 

** - Special 1-0hm Coils, Pc. 127252. 
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