
UNION SERVICE 
SPECIFICATION NUMBER SU-1862 -A 

UNION SWITCH & SIGNJU,., ...... SWISSVALE, PAe 
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 

DN-10 TRAIN CONTROL SPECIAL SLOW DROP-AWAY RELAYS 

******************** 

For other DN-10 Train Control Relays See Service Specification SU-1862. 

This service specification provides information required for repair and ad
justment for Style DN-10 special slow drop-away relays. These relays are used 
mainly in- the engine equipment of train control apparatus, and are provided with 
coil springs located at the ends of the armature to hold the armature down so that 
vibration will not open the back contacts when the relay is deenergized. 

1 . Coils and Back Strap 

Whenever it is found necessary to replac;e coils, care should be taken 
to see that sufficient compression washers are used under the coils to make turn
ing of the coils difficult, so that they will not vibrate in service. However, it 
should be noted that the back strap is tightened securely against the end of the 
cores and not held away by the coils. The contacting surfaces between the back 
strap and tops of the cores should be clean and make good contact with each other. 
If necessary, the tops of the cores may be dressed with a fine flat file carefully 
held down against both cores. The ground surface of the back strap may be clean
ed with fine sand paper. 

2. Armature and Pivot Screws 

The armature should be set to a parallel physical air gap of not less than 
0. 013"; allowing 0. 001" for plating or other rust protection on armature and pole 
faces, this insures a minimum magnetic air gap of 0. 015". 

The safety stop pins in the armature should not touch the pole pieces 
unless the air gap is reduced by approximately O. 005". 

Relay pivots should be inspected and replaced when worn. When making 
replacements, it should be noted that the armature has from 0.010" to 0.020" 
end play after the pivot screws are tightened, and that it does not bind against 
the pivots. 

The nominal dimension of the pivot screw is 0. 0635" and on new relays 
the clearance between the pivot and the bearing should not be less than 0.002" 
nor more than 0. 004". 
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2A. Oiling of Bushing Holes and Pivots 

For oiling trunnion screw pivots and bushings in the armature, we recom
mend Union Relay Oil, Pc. UJ41099. 

When using this oil the cap is turned carefully until free, and then when 
withdrawing the applicator rod, the rod shall be drawn slowly across the edge of 
the bottle opening to remove any excess oil. This rod shall be returned to the 
bottle without comingin contact with any foreign material. It shall be wiped clean 
each time that there is suspicion of contamination, and the bottle shall be closed 
promptly with its own cap. 

IT IS VERY IMPORTANT THAT THE OILING SHALL BE PERFORMED 
AS FOLLOWS: 

a. The Bushing Holes in the armature shall be carefully examined 
to check that they are perfectly clean and free from dust before oiling. 

In withdrawing the rod from the oil it shall be drawn slowly 
against the rieck of the bottle so as to remove all drops of oil adhering to it. The 
rod shall be moved slowly around the inside of the bushing hole so as to leave 
only a thin film of oil on the bearing surface. 

b. The Bearing Area of the Pivot Screws shall be thoroughly cover
ed with oil by means of the rod, the rod being withdrawn from the bottle in such 
a manner so as to leave a drop of oil on it. The excess oil on the pivots shall be 
removed by just touching it with a clean lintless cloth. Care shall be taken not 
to cover the shoulder or threaded portion of screws with oil. 

c. Care Shall Be Taken that the oiled parts are protected from dust 
from the time of oiling until the relay is sealed. 

This oiling is necessary only when relay is being shopped for 
other purposes. 

3. Contact Adjustment 

When replacing contact springs it should be noted that the contact springs 
bear the mark "11" or "14" at the back end near the point where the flexible con -
nectar is soldered to the spring. Nickel springs marked" 11" and phosphor bronze 
springs marked "14" have the same characteristics and are therefore entirely 
interchangeable. 

Before adjusting contacts, all silver tips should be cleaned with a fine 
file. (No. 4 equalling file, 0. 040" thick, is recommended.) All screws holding 
the contact springs and supports, and back contacts, should be checked for tight
ness. All springs should extend straight out in line with the surface of the support 
block to which they are attached. When replacing contact springs, avoid all bend
ing of springs except as necessary to secure alignment with old springs. Contact 
adjustment, when needed, should be made by adjusting the carbons. 
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The front contacts should be adjusted with a spacer (See Calibration 
Table) between the center stop pin in the armature and its stop, with the armature 
held firmly against the spacer and stop by pressure applied between the stop pin 
and the pivot screws, so as to bring the armature as close to the pole pieces as 
the play in the pivots will permit. If it is convenient, the pressure may be applied 
by energizing the relay at approximately the charge value, The carbons should 
be adjusted so that they are in line with the silver tips and light is barely per
ceptible between the surfaces when the nominal spacer, as specified in the tables, 
is used. A spacer 0. 001" thinner should allow the contacts to close. 

The carbons should be in line when adjusted and tightened and should 
extend beyond the edges of the contact spring at least 1/64" on each side. With 
the relay energized, the silver tips of the spring should extend about 1/8" beyond 
the carbons. 

After front contacts have been set, the spacer under the stop pin should 
be remov~d and the relay inverted, allowing the contact springs to rest against 
the front contacts while back contact adjustments are made. The back contacts 
should be aligned to give at least 0. 050" contact opening, the back contacts being 
filed in a plane parallel to the springs. A contact spacer as specified in the tables 
may be used to obtain the back contact adjustment. With the armature held against 
the stop pin, there should be at least 0. 050" between the tips of the back contacts 
and the nearest point on the contact springs. With the relay upright and the arm
ature in the deenergized position, back contacts should be not less than 3/32" 
from the end of the silver tip on the spring and not less than 3/32" from the end 
of the flexible part of the spring. Back contacts should extend at least 1 / 64" be -
yond the edges of the springs on each side. 

The nut and screw locks on the front and back of the front contact post 
should be locked after these adjustments are made. 

4. Calibration 

After the relays have received the above inspection and adjustment, they 
shall be calibrated to meet the requirements outlined in the tables below, Any 
changes of contact adjustment necessary in order to meet calibration require
ments should be made by moving carbons or back contacts and not by bending 
contact springs. 

The changes in current while obtaining the calibration values should be 
made very slowly otherwise the results will be inaccurate. 

a. Coil Hold-Down Spring Adjustment 

The coil springs should be adjusted while calibrating the relay, 
putting as much tension in the springs as possible, still leaving the relay within 
calibration requirements. This adjustment is made by raising or lowering the 
movable support for one end of the spring. The two springs should be adjusted 
to approximately the same tension by noting that the supports are raised the same 
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distance from the end of the support post. The supports for the coil springs 
should be lined up as nearly as possible, so that the springs will be straight. 

It should be noted also while making this adjustment and lock
ing the coil spring supports, that the studs in the back corners of the relay top 
plate are securely tightened so that they will not turn. 

After the adjustment of the hold-down springs is completed, 
the hold-down torque should be checked with the relay inverted by applying a 
torque of 175 inch grams to the armature. This may be checked with a 175 gram 
weight applied to the shipping screw hole or by a gram gauge force of 1 75 grams 
applied at the shipping screw hole (l" in front of the pivot screw centerline) or 
of 119 grams applied at the front edge of the armature 1-15/32" in front of the 
pivot screw centerline. With this torque applied, the back contacts should re
main closed. 

After the contact and coil spring adjustment has been complet
ed the back.stop should be adjusted so that light is barely perceptible between 
the back stop and the armature. 

b. Drop-Away with Contact Pressure 

The relay shall be given a charge as specified in the tables and 
current gradually reduced until the armature drops away. This will be the drop
away value of the relay and should not be less than the value specified. 

c. Direct Pick-Up 

After obtaining drop-away value the circuit should be opened 
for one second and current again applied in the same direction and increased 
gradually until the armature picks up. This value should be between the minimum 
and maximum values specified in the tables. 

d. Armature to Stop Pin 

After obtaining the direct pick-up value, the current should be 
gradually increased until the armature strikes the stop pin. This value should 
not be greater than specified in the table. On some relays, the armature goes 
to the stop pin directly at the pick-up value; when this is true, the table shows 
the same value for maximum pick-up and armature to stop. 

e. Drop-Away Retardation 

In addition to the above calibration values, the time of drop
away of the relay should be obtained. This may be done by using a cycle counter 
connected to the contacts of the relay as shown in Figure 1. The time of drop
away should not be less than specified in the table. 

To measure drop-away retardation, using the circuit of Figure 
1, operate snap switch "C", after permitting sufficient time for the relay to sat
urate. The timer shown may be a Westinghouse Cycle Counter, a General Elec-
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tric Synchronous Timer, or a Standard Electric Time Co. Timer Model AC-1. 
A snap switch is necessary at "C", since there should be no time lost between 
opening the relay circuit and starting the timer. An ordinary 3-way snap switch 
can be used by removing the jumper and connecting as shown. 

5. Contact Resistance 

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

Silver to carbon 

Silver to silver-impregnated carbon 

Back contacts, silver to silver 

6. General Inspection 

0.18 ohm 

0.09 ohm 

0.03 ohm 

Inspection should insure that all parts are properly tightened and lock
ed, and that no carbons are cracked. A careful inspection should be made to 
insure ample clearance of the armature from the cork gaskets at the back of the 
relay, the armature back stop bracket at the front of the pole pieces and the hold
down spring bracket at the ends of the armature. Clearance should not be less 
than 1/16" at any of these points. 

7. Assembly of Base to Relay 

The nuts holding the base of relay should be tightened carefully in order 
not to put unnecessary strain on top plate; this can be accomplished by bringing 
the nuts to a "hand-tight" position, where the base just starts compressing the 
gaskets, and then giving the nuts one complete turn with wrench to tighten. 
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TABLE #I 

SERVICE CALIBRATION VALUES FOR RAILROAD SHOP USE FOR 
DN-10 TRAIN CONTROL SPECIAL SLOW DROP-AWAY RELAYS 

Relay Type Letter 
See Table #1-Afor 
Piece Number of Re-

A B c D 
lays Corresponding 
To Letters in this 
column. 

Contact Combination 4F-2B 3F-3B 4F-4B 4F-4B 

Ferrules Under Coils Copper Copper Wood Copper 
Pc. UMl 70461 Pc. UMl 70461 Pc. UM197740 Pc. UMl 70461 

Ohms Res. Per Coil 215 * 215 * 800 215 * 
CONTACT I Front 0.030" 0.030" 0.030" 0.030" 
SPACERS I Back 0.055" 0.055" 0.055" 0.055" 

Charge Amps. 0.110 0.110 0.110 0.110 

Full Stroke Amps. 0.035 0.035 0.016 0.035 

Max. Direct Pick-up 
Amps. 0.035 0.035 0.016 0.035 

Min. Direct Pick-up 
Amps. 0.028 0.028 0.012 0.028 

** Min. Drop-Away With 
Springs 

Amps. 0.006 0.006 0.0024 0.006 

DROP-AWAY Volts 32 32 64 32 
RETARDA- Amps. .148 .148 .080 .148 
TION Sec. Min. 5 5 1. 65 5 

Sec. Max. 

* Each Winding. 

E 

4F-4B 

Wood*** 
Pc. UMl 97740 

215 * 
0.030" 
0.055" 

0.110 

0.045 

0.045 

0.028 

0.006 

32 
.148 
3 

3.5 

** Relays should be taken out of service and readjusted when drop-away values drop below 78% of those 
given in table. 

*** Later design relays use a small copper ferrule Pc. UMl 70461 under coil in place of wood filler Pc. 
UM! 97740 and a larger wood filler Pc. UM215909 on other core near backstrap in place of large 
copper ferrule Pc. UMl 70462. 

TABLE #1-A 

When readjusting relays obtain Piece Number from Name Plate and Note from this Table correspondingType 
Letter referring to Calibration Table #1. 

Type Type Type Type 
Pc. No. Letter Pc. No. Letter Pc. No. Letter Pc. No. Letter 

UN169783B B UN176778B E UN207599B E UN250629A D 

UN170457 B UN194325A c UN207640A D UN250629B E 

UNI 72848A A UN194325B c UN207640B E UN262085A D 

UN176778A D UN207599A D UN211936 D UN262085B E 
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