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DN-18 SLOW PICK-UP. SLOW DROP-AWAY RELAYS 

Supplemental Service Specifications: 

SU-2390-A 
SU-2390-B 
SU-2390-C 

DN-18 Slow Pick-Up, Ordinary Drop-Away Relay 
DN-19 Slow Drop-Away Relay 
DN-18C Relay 

This service specification provides information required for repair and 
adjustment of DN-18 slow pick-up. slow drop-away relays with either 4 or 6 low 
voltage contacts. 

The early production of these relays were known as DN-11 slow pick-up, 
slow drop-away relays and a small number of the first of these had standard 
DN-11 rela:v cores. instead of the longer cores now used. The adjustments for 
the earl\ rela:vs are identical in all respects to the present DN-18 relays with 
the exception of the calibration values for the shorter core relays which are 
somewhat different and are covered in Table 1. 

The slow pick-up. slow drop-away relays (DN-11 as \\'ell as DN-18) are 
provided \vith a special magnetic shunt placed across the cores just above the 
top plate. with a cork ,vashcr on each core separating the shunt from the top 
plate. A single short coil (near backstrap) and a copper ferrule occupy the re
maining coil space of one of the cores. the entire space on the other core being 
taken up by copper ferrules. A few of the early relays used copper washers 
instead of ferrules. 

ARMATURE 

The armature should have end play of O .010 to 0.020 inch. Pivots should 
fit freel)' with 0. 002 to 0. 004 inch clearance in the armature bearings. 

The armature should be set to a physical air gap of O.014 inch, as near 
parallel as possible (0.015 inch if the rust protective coating has been removed 
from the pole faces). If it is necessary to repaint the pole faces. we recommend 
that UNION Pole Face Treatment per Instruction Pamphlet U-5038 be used. This 
pamphlet also covers an aluminum paint material for touching up armatures, 
backstraps and similar parts. In no case should the physical air gap after paint
ing be less than O.013 inch minimum at an)· poinL 
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When newer type hex head pivot screws with sheet metal loc'k washers 
are assembled in the older style armature brackets, which were used with round 
head pivot screws, a flat edge should be filed on the back of each lug on the ar
mature bracket to provide for locking of the sheet metal lock washer. 

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

CONT ACT ADJUSTMENT 

1. General Instructions 

Silver tips should be carefully cleaned before contacts 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 pol
ishing. Eraser UM101018, Dwg. 12750-1 is for use in a drill press, the end of 
the eraser being rotated over the silver surface. The rotating eraser should 
touch the silver lightly and should not be held in one place long, as this will 
overheat the silver contact. Eraser UM101019, Dwg. 12750-1 is a hand eraser 
also used for polishing by stroking the silver in the direction of contact slide. 
In all cases, the silver should be against 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. 

The sharp tips of new carbons should be broken slightly by filing in a 
plane parallel to the springs. A fine file should be used for this operation; #4 
equalling file, 0. 040 !nch thick is recommended. 

After carbons are filed, the following procedure should be followed: 

a. All contacts should be cleaned using a lintless cloth covered metal 
strip moistened with denatured ethyl alcohol to wipe the active silver 
and silver impregnated carbon contact surfaces. The alcohol should 
be applied to the cleaning strip from a closed container such as a 
small oil can in order to prevent contamination of the alcohol. 

b. Dry the contacts immediately, using a clean lintless cloth covered 
metal strip. 

c. The contact resistance should then be checked, before and after the 
relay bases are applied, to values lower than service specification 
limits. It is desirable to obtain as low a value as possible consistent 
with the characteristics of the type of contact being cleaned. 

d. Silver impregnated carbon contacts which will not meet the required 
values may be sanded with #4/0 metallographic emery paper and 
again cleaned and dried per items a and b. Occasionally it is neces
sary to sand and reclean the carbon a second time before the lower 
limits are met. 
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All screws holding the contact springs, supports, and back contacts should 
be checked for tightness. All springs should extend straight out in line with the 
surface of the bakelite support block to which they are attached. 

When replacing contact springs, avoid all bending of springs except as 
necessary to secure alignment with old springs. Contact adjustments when 
needed, should be made by adjusting the carbons. 

Springs with slotted contact tips may be adjusted by bending the tips 
slightly, if necessary, to make the three tips hit the carbons squarely and at the 
same time. 

Springs with unslotted contact tips should be adjusted so that, when just 
touching and when fully compressed, the contact tip touches the front or back 
tips on at least two points on each side of the tips or makes contact at the center 
for a distance of at least 25% of its width. Where the contact pieces are not in 
intimate contact, the opening must be almost imperceptible. 

On relays equipped with compound contact springs, (single contact springs 
with auxiliary stop springs as shown in Figure 1 and as used since 1939) before 
any other adjustments are made, a check should be made to see that the stop 
spring just touches the contact spring with as little pressure as possible. If 
necessary, the stop spring should be bent slightly so as to meet this condition. 

This compound spring may be used, if desired, to replace the single 
spring which was furnished on the earlier relays. Note that contact spring 
UN199188 Dwg. 8385, Sh. 2336 (UN189129 without flexible connector) identified 
with "9" stamped at the back end of the spring compound assembly and that 
the original single spring, identified with "10" stamped at the back end of the 
spring, should not be used in this manner. 

CONTACT SPRING 
UN 199188 

Figure 1. 

STOP SPRING 
UM 18097!> 
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2. Front Contact Adjustment 

The front contacts should be adjusted with a spacer between the center 
stop pin on the armature and its stop. The spacer should be held firmly by pres
sure applied to the armature between the stop pin and the pivots so as to take up 
the side play in the pivots in a direction toward the pole faces. This pressure 
may be conveniently applied by energizing the assembled relay at about the 
charge value. 

With a O .031 inch spacer under the center stop pin, the carbons should be 
adjusted so that they are in line with the silver tips and light is barely percep
tible between the contact surfaces. In some cases, in order to get proper cali
bration values, it may be necessary to use a slightly different spacer, but it 
should not be necessary to use less than a O. 027 inch spacer. With a spacer 
0. 001 inch thinner than that used for this adjustment, the front contacts should 
close. 

The carbons and contact springs should be centered with each other. The 
silver tips of the contact springs should extend about 1/8 inch beyond the carbons, 
but in no case shall the carbon rest on or against the unburnished portion of the 
spring tip. 

3. Back Contact Adjustment - (Standard Low Voltage) 

The back contacts should be adjusted to provide a front contact opening of 
0 .050 inch, minimum. This can be accomplished by adjusting them with a spacer 
under the center stop pin O. 023 inch thicker than that used for front contact ad
justment; for example, a O. 054 inch spacer, if O. 0 31 inch has been used for 
front contacts. The back contact members should be bent so that they are in 
line with the silver tips of the springs and light is barely perceptible between the 
contact surfaces. Each back contact tip should be approximately 1/8 inch from 
the end of the silver tip on the contact spring, but in no case shall it rest on or 
against the unburnished portion of the spring tip. The back contacts should be 
centered with respect to the tips of the contact springs. 

With the relay upright, and the armature in the deenergized position, 
each contact spring tip should extend at least 3/32 inch beyond the back contact 
tip as shown in Figure 2. 

NOT LESS 
II 

THAN 3/32 

Figure 2. 
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4. Heavy Duty Back Contact Adjustment 

The initial trapped pressure between the contact spring 10 and the stop 
12 (Figure 3) should require approximately 7 grams or 1/4 ounce at the middle 
of the silver tip to open the spring away from the stop. The stop should be bent, 
if necessary, to get this pressure. · 

Figure 3. 

Because of the weight of the heavy silver tips, all checks of adjustment 
should be made with the relay in the normal upright position. A metal rack or 
stand to support the relay a foot or so above the work bench is desirable. The 
heavy duty back contacts should be adjusted to make when the standard low vol
tage back contacts have approximately O. 200 inch opening. This corresponds to 
a spacer under the stop pin O. 010 inch thinner than that used for the standard 
low voltage back contacts (0. 044 inch spacer if O. 054 inch is used for the low 
voltage back contacts). This adjustment is to be made by bending the back con
tact spring support 6 or shifting or bending the contact 5, which is mounted on 
the armature. A check should be made to see that the heavy duty back contacts 
have O. 020 inch (minimum) opening when the standard front contacts are just 
making. 

The two silver tips should be approximately centered with each other 
when just making, and should hit square. When the armature is fully released, 
the line of contact between the two should be at least 1/16 inch from the rivets 
on the lower silver tip. 

The back stop member 11 underneath the heavy duty spring should be bent 
so as to just clear the heavy silver tip when the armature is in the fully released 
position. When the armature is pulled down against the armature back stop 
screw, the stop member 11 must be closed against the silver tip. 



, 
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5. Heavy Duty Front Contact Adjustment 

Heavy duty front contacts are the same as standard front contacts except 
that a carbon with rounded tip is used instead of the one with wedge-shaped tip. 
And a stiffer contact spring, identified by the figure "18" ·stamped at the back 
end, with a thick silver tip is used so as to give approximately twice the pres
sure of standard front contacts. The auxiliary stop spring shown in Figure 1 is 
not used with the heavy duty front contact spring. 

If the contact tips are burned so that it is necessary to file them, a very 
fine file (we recommend a #6 pillar file) should be used to finish the rounded 
carbons. This filing should be done carefully so as to keep the tips as near as 
possible to the cylindrical surface with which they are originally provided. The 
contacts should be thoroughly cleaned with a camel's hair brush after this filing, 
and further cleaned \\,ith alcohol after adjustment, as explained in Paragraph 1. 

The adjustments of the heavy duty front contacts is the same as for the 
standard front contacts. 

\Vhen a back contact spring is furnished in the same contact space as a 
heavy duty front contact, a separate more flexible spring is provided so as not 
to deprive the other standard back contacts of compression. It should be adjusted 
to make contact at the same time as the standard back contacts. The stop on the 
back contact spring should just touch the spring with very little pressure when 
the back contact is open. 

The front contact post on the top plate carries a tag marked "H Duty" for 
contacts of this type. 

ARMATURE BACK STOP SCREW 

After the contact adjustments have been completed, with the relay in the 
normal upright position and deenergized, the armature back stop screw should 
be turned until the standard low voltage back contacts just open. The screw 
shall then be backed off 2 revolutions and securely locked with the lock nut and 
washer. The head uf the screw should overlap the armature by approximately 
1/16 inch. 

BACK STRAP 

The back strap and tops of cores should be clean and make good magnetic 
contact. 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 cleaned with fine sandpaper. 

COILS 

The top of coil or copper ferrule should be approximately 1/16 inch below 
the top of the core, this space being required for the spring coil lock. Cork 
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washers may be used under the coils or copper ferrules to raise them if they 
are too short. 

CALIBRATION 

The calibration data listed in the tables herewith are for new relays and 
for shop adjustment. 

Tests may be made as outlined in A. A. R. Signal Section Manual, Part 
126. The voltage values are for calibration at room temperature (68°F.) Al
lowances in voltage should be made for calibrations at other ambient tempera
tures because of the change in the resistance of the copper coils. 

It is usually recommended that relays be readjusted when the pick-up or 
working values become higher than 110% of the normal new relay values. Read
justment is also recommended when the drop-away value becomes less than 67% 
of the original marking. 

Any changes of contact adjustment necessary in order to meet calibration 
requirements should be made by moving carbons or bending back contact mem
bers, not by bending springs. 

The position of the magnetic shunt with respect to the cores, will deter
mine the calibration characteristics of the relays. The shunt in position per 
Figure 4 will give the lowest pick-up value while that per Figure 5 will give the 
highest pick-up value. 

The procedure recommended to obtain the required calibration values is 
as follows: 

After the contacts are properly adjusted, with the shunt placed in position 
per Figure 4, obtain the pick-up value and the pick-up times at the voltages spec
ified in the tables. If the pick-up times are too low, while the pick-up value is 
below the maximum specified, unscrew the front adjusting screw and screw in 
the rear adjusting screw tightly. Note that both screws are tight to lock the 
shunt in position then obtain the pick-up value and the pick-up times again. Re
peat this operation until the required calibration values are obtained. 

COPPER SHIM 
UM 178801 

DWG.11893-
SH. 641 

Figure 4. 

REAR ADJUSTING SCREW 

MAGNETIC 
SHUNT 

Figure 5. 
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TIME VALUES 

The pick-up and drop-away times should be measured on each relay as 
described in the following. 

The pick-up time is the time from application of power to the relay until 
closing of the front contacts. It should be obtained at the voltages specified in 
the tables applied in same direction as charge and should be not less than spec
ified. These voltages should be measured with the relay circuit closed, before 
the pick-up times are taken. 

The drop-away time of the relay is the time from interruption of power 
to the relay until opening of the front contacts. It shall be obtained at the vol
tages specified in the tables and should be not less than specified. 

Figure 6 shows a circuit for measurement of drop-away and pick-up 
times. To measure drop-away time. leave switch E open and snap switch C, 
after permitting sufficient time for relay to saturate. To measure pick-up time 
leave switch E closed and snap switch C. The cycle counter may be a Westing
house Cycle Counter, a General Electric Synchronous Timer, or a Standard 
Electric Time Co. Timer Model AC-1. Snap switch C may be made by remov
ing jumper from an ordinary 11 3-way" snap switch, and making four connections 
as shown. 

OPERATING BATTERY 

{ ~ .. 
PIC.K UP-CLOSE 
DROP-AWAY-OPEN 

2 

RES. ESCAPE 

4 

110 V.A.C. 

Figure 6. 

3 

SWITCH 

WESTINGHOUSE CYCLE COUNrER 
OR GENERAL ELEC. SYNCHRONOUS 
TIMER 

STANDARD ELEC.TRIC TIME 
CO. TIMER MODEL AC-1 

(ALTEANATE) 
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\Vhen measuring pick-up time, connect battery directly to relay without 
resistors, since resistance inserted in battery circuit to get accurate control of 
voltage will change the pick-up time. 

If it is impractical to use a battery of the exact voltage desired for the 
check of pick-up time, a battery of higher voltage with a potentiometer with a 
resistance up to 20% of relay resistance tested should be used. This will give 
more nearly correct time readings than series resistors for voltage adjustment. 

It should be noted that a snap switch is necessary at C, since there 
should be no time lost between opening the relay circuit and starting operation 
of the cycle counter. 

CONT ACT RESISTANCE 

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

Front Contacts -

Silver to silver-impregnated carbon 

Back Contacts -

Silver to silver 
Silver to silver-impregnated carbon 

GENERAL INSPECTION 

0. 09 ohm 

0. 03 ohm 
0.18 ohm 

A check should be made that all parts have been properly tightened and 
locked and that no carbons are cracked. 

ASSElVIBLY OF BASE TO RELAY 

When rubber gaskets are assembled to the top plates, the gasket and top 
plate should be cleaned with alcohol, the top plate painted with U. S. & S. Spec. 
2520 rubber cement, and the gasket applied. The rubber cement should be kept 
fairly thin, benzol (not benzine) to be used as the thinner. 

The nuts holding the base of the relay should be tightened carefully in 
order not to put unnecessary strains on the top plate. This can be accomplished 
by bringing the nuts to a "hand-tight" position, where the base just starts com
pressing the gaskets, and then giving one additional turn of the wrench to tighten 
them. 



TABLE I. CALIBRATION VALUES FOR 4 AND 6 POINT SLOW PICK-UP, SLOW DROP-AWAY DN-11 RELAYS 
WITH SHORT CORES; L. V. CONTACTS 

Relay Max. Max. Min. 
Re sis. Charge Pick-Up Working Drop-Away Pick- Up Time Drop-Away Time 
Ohms Volts Volts Volts Volts Volts Sec. Volts Sec. Volts Sec. Volts 

225 8.8 6.0 7.2 3.0 8 2.1 8.8 1. 8 6.6 . 6 8 
350 11. 0 7.5 9.0 3. 75 10 2.1 11. 0 1. 8 8.25 . 6 10 

TABLE II. CALIBRATION VALUES FOR 4 AND 6 POINT SLOW PICK-UP, SLOW DROP-AWAY, DN-18 RELAYS 
WITH LONG CORES; L. V. CONTACTS.ALSO APPLIES TO 4 POINT RELAY WITH ONE H. Do FRONT CONTACT 

Relay Max. Max. Min. 
Re sis. Charge Pick-Up Working Drop-Away Pick- Up Time Drop-Away Ti me 

Sec. 

.8 

. 8 

Ohms Volts Volts Volts Volts Volts Sec. Volts Sec. Volts Sec. Volts Sec. 

55 4.4 2.98 3.6 1. 36 4 2.3 
225 8.8 5.96 7.2 2.72 8 2.3 
350 11.0 7.46 9.0 3.40 10 2.3 
500 13.2 8.95 10. 8 4.07 12 2.3 
650 15.4 10.4 12.6 4.76 14 2.3 

15 2.2 1.49 1. 8 0.68 2.0 2.3 

Use Table I for relays with short cores. Overall height of relay 8 inches. 
Use Table II for relays with long cores. Overall height of relay 9 inches. 

4.4 2.0 2.98 . 7 4 1.1 
8.8 2.0 5.96 . 7 8 1.1 

11. 0 2.0 7.46 . 7 10 1.1 
13.2 2.0 8.95 . 7 12 1.1 
15.4 2.0 10.4 .7 14 1.1 

2.2 2.0 1. 49 . 7 2 1.1 
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ADDENDUM l 

PERIODIC· MAINTENANCE 

All vital relays must be inspected and tested at least every 
two (2) years. The tests and inspections are to include: 
pick-up current, drop-away current, timing of slow operating 
and timing relays, visual inspection of contacts for damage or 
misalignment, corrosion, or other contamination of parts, loose 
parts inside of cover, broken seal, and cracked or broken cover. 

All vital relays installed in locomotive or car-carried 
equipment are to be inspected and tested at least every two (2) 
years as above. In addition, every four (4) years the relays 
are to be removed from service and adjusted, repaired and 
tested. 

Relays not passing the above stated tests and inspections must 
be replaced and not returned to service until the operating 
characteristics and conditions are in accordance with US&S 
specifications •. 
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