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Su.pplemental Service Specs. 

#c'.~4-t..J.A - S and 10 Point Relays 
#24-14B - Relays with High Voltage 

Contacts 
#244..J.C - Slow Release Relays 
#2444D - Quick Acting Relays 
#c2444E - DN-12 Neutral Relays 

#2444H - DN- llP Power Transfer Reiays 
#-2444J - DN-11 Relay with lVIHD Contacts 
#2444-K - DN-llB Biased Neutral Relay 
#2444L - DN-11 Relay for Single Coil 

iF2H4 F - DN -11 Slow Release Relay with 
H. V. Contacts 

#2444G - DN-ilL Lightout Relays 

Operation 
#2444M - DN-11 Relay for Time Code 

Control System 
#2444N - DN-11 Relay with Armature 

Hold-down Springs 

* * * * * * * * * * * * * * * * 
This specification provides general instructions for repair and adjustment of DN-11 

Neutral Relays. It also includes adjustments and calibration values for ordinary acting re
lays with low voltage contacts (Standard and Heavy Duty). 
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1. ARMATURES 

The armature should have end play of 0. 010 to 0. 020 inch. Pivots should fit 
freely 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, back
straps and similar parts. In no case should the physical air gap after painting be 
less than 0. 013 inch minimum at any point. 

When newer type hex head pivot screws with sheet metal lock washers are as
sembled 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 armature 
bracket to provide for locking of the sheet metal lock washer. 

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

2. CONTACT ADJUSTMENT 

A. General Instructions 

Contacts should be prepared and cleaned as outlined in Service Specifica
tion SU-4560. 

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 nec
essary 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 1931) 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. 
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CONTACT SPRING 
PCE.1809i4 

\ 
\_ 

Figure 1 

"'-----STOP SPRING 
PCE.180975 

This compound spring may be used, if desired, to replace the single spring which was 
furnished on the earlier relays. Note that contact spring Pc. 180974, Dwg. 8385, Sh. 2336 
(Pc. 180973 without flexible connector) must be used in this compound assembly and that the 
original single spring, identified with "11" stamped at the back end of the spring, shonld not 
be used in this manner. 

B. 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 pressure applied to the annature 
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 0. 031 inch spacer under the stop pin, the carbons should be adjusted so that 
they are in line with each other. The silver tips are to be adjusted so that they are inline with 
the carbon tips and so that light is just perceptible between the contact surfaces. In some 
cases, in order to get proper calibration values, it may be necessary to use a slightly different 
spacer, but it should not be necessary to use less than a 0. 027 inch spacer. Using a spacer 
0.002 inch thinner than that used to adjust the front contacts open, at least one of the three 
tips of a trifurcated tip should cause the contact to close. Using a spacer 0.004 inch thinner 
than the spacer used to set the contacts to open should cause all of the tips to 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. 

C. 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 stop pin 
0. 023 inch thicker than that used to close the front contact; for example, if 0.031 inch has 
been used to cause the front contacts to be closed, then a 0. 054 inch spacer should be used 
to set the back contacts to just open. The back contacts should be bent so that they are in line 
with the silver tips of the springs, and with light just barely perceptible between the tips. 
Using a spacer 0.002 inch thicker than the spacer used to set the contacts open, at least one 
of the trifurcated tips should close the contact. At full release all three tips should touch the 
back contact. Each 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. 
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\.Vith the relay upright. and the a..rmature 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 LES~ 
~/3211 

Figure 2 

D. Adjustment of Bridging Contacts (when used) 

The front spring of the bridging contact should be adjusted as explained in (B). 
Section 2 of this specification. The bridging or lower contact spring should be adjusted to just 
open the back contact with spacer at the center stop pin 0. 009 inch thinner than that used to 
adjust the front contact. This means that if a spacer of 0. 031 inch is used to adjust the front 
contact, a 0. 022foch spacer should be used to adjust the back contact to just .open. A spacer 
0. 001 inch larger than used for this adjustment should allow the back contacts to close. 

E. · Heavv Duty Back Contact Adjustment 

Note: The old style single low voltage contact springs, identified with the figure "11 ", 
should not be used on the same relay with heavy duty back contacts, but should be replaced 
with the .newer compound type shown in Figure 1. 

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 
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The dummy front spring 3 should make contact at the same time as the standard front 
contacts, this adjustment to be obtained by bending the brass member 2. 

Because of the weight of the heavy silver tips, all checks of adjusti.--nent should be 
made with the relay in the normal upright position. A metal rack or stand to supoort the relay 
a foot or so above the work bench is desirable. Tne heavy duty back contacts should be 
adjusted to make when the standard low voltage back contacts have approximately 0. 020 
inch opening, all heavy duty contacts to be adjusted to make together ±0.002 inch as 
measured at the stop pin. This corresponds to a spacer under the stop pin 0. 010 inch thinner 
than that used for the standard low voltage back contacts (0. 044 inch spacer if 0. 054 inch is 
used for the low voltage back contacts). This adjustment is to be made by bending the back 
contact spring support 6 or 7, or shifting or bending the contact 5 which is mounted on the 
a.rmature. A check should be made to see tbat the heavy duty back contacts have 0. 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 
ma.king, 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·s-top member 11 underneath the heavy duty spring should be bent so as to 
just clear the heavy silver tip when the annature is in the fully released position, if the 
armature has back contacts in all spaces. When the armature is pulled down against the 
armature back stop screw, the stop members 11 must be closed against the silver tips. If the 
annature does not have full back contact equipment, the compression of the heavy duty back 
contacts shall be limited to 3/64 inch. This means that the opening between back stop 
member 11 and silver tip 10 should be limited to 3/64 inch when the relay is energized. 

F. Heavv Dutv Front Contact Adjustmen.t 

He.avy 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 pressure of standard front contacts. The auxi~iary stop spring 
shown in Figure 1 is not used with the heavy duty front contact spring. 

When independent heavy duty back contacts are used on the same armature, the 
dummy front springs should be omitted from one heavy duty back contact for each heavy 
duty front on the armature, so as to avoid an increase in full-stroke calibration value. 

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 after this 
filing, and further cleaned after adjustment, as explained in Section 2A. 

The adjustment of the heavy duty front contacts is the same as for the standard front 
contacts. 
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When a back contact spring is furnished in the same contact space as a 
heav<J 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 11 for 
contacts of this type. 

3. 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 
screwed up until the standard low voltage back contacts just open, or if there are 
no standard back contacts, until the heavy-duty back contacts are just open. The 
screw shall then be backed off 2 revolutions and securely locked with the lock nut 
and washer. On relays with full back contact equipment the stop screw will clear 
the armature by approximately 0. 025 inch. On relays with less than full back 
contact equipment or with special contacts the clearance may be less than this 
amount or the armature may even rest on the screw. The head of the screw 
should overlap the armature by approximately 1/16 inch. 

4. BACKSTRAP 

The backstrap and tops of cores should be clean and make good magnetic con
tact. If necessary, the tops of the cores may be dressed with a fine flat file care
fully held down against both cores. The ground surface of the backstrap may be 
cleaned with fine sandpaper. 

5. COILS 

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

6. CALIBRATION 

The calibration data listed in the tables herewith are for new relays and for 
shop adjustment where the usual initial charge of four times pick-up is available. 

Tests may be made as outlined in A. A. R. Signal Section Manual, Part 126. 
We suggest that readings be taken in current on low resistance relays and in volt
age on relays of 100 ohms or more. The voltage values are for calibration at 
room temperature (68°F. ). Allowances in voltage should be made for calibrations 
at other ambient temperatures because of the change in the resistance of the cop
per coils. 

For field test the initial charge available is usually not much in excess of 
working values. In such cases, the calibration values may be slightly higher than 
those tabulated. 
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It is usually recommended that relays be readjusted when the pick-up or work
ing values become higher than 110% of the normal new relay values. Readjustment 
is also recommended when the drop-away value becomes less than 85% of the 
original marking for :1. track relay and less tha.i'l 67% of the original marking for a 
line relay. 

Any changes of contact adjustment necessary in order to meet calibration re
quirements should be made by moving carbons or bending back contact members. 
not by bending springs. 

6A. CALIBRATION OF RELAYS WITH HEAVY DUTY FRONT CONTACTS 

The drop-away and pick-up values are the same as given in the calibration 
tables. Because of the extra pressure on the heavy duty front contacts, hovvever, 
the working (full stroke) values have to be higher than shown unless the armature 
has independent heavy duty back contacts from which an equal nUi-nber of dummy 
front springs have been omitted. 

The ·working (full stroke) values for relays with heavy duty front contacts will 
be the same as those given in the calibration tables for relays having a number of 
standard low voltage front contacts equal to twice the number of heavy duty front 
contacts in the relay plus the number of standard front contacts in the relay. 
Dummy front contact springs on heavy duty back contacts count the same as stand
ard low voltage front contact springs. If the number of contacts should figLU·e out 
to be odd, use the next highest even number. As example: 

a. A 4-point relay with two independent heavy duty front contacts and two in
dependent heavy duty back contacts (no dummy front springs) will have cali
bration values the same as the 4-point relays. 

b. A 6-point relay \Vith two independent heavy duty front contacts, two inde
pendent heavy duty back contacts (no dummy front springs), and two stand
ard low voltage front and back contacts will have the same calibration as 
the 6-point relays in Table 2. 

c. A 6-point relay with three independent heavy duty front contacts and three 
standard low voltage front and back contacts will have pick-up and drop
away values the same as those for the 6-point relay in Table 2, but the 
working values will be the same as the 10-point relay given in Table 2 of 
Service Specification 2444-A. 

d. Exceptions to the foregoing rule are the 6-point relay with six heavy duty 
front contacts and the 6-point relay with five heavy duty front contacts and 
one standard low voltage front contact which will have pick-up and drop
away values the same as for the 6-point relay in Table 2, but with the work
ing value for the 10-point relay in Table 2 of Service Spec. 2444-A. 

7. CONTACT RESISTANCE 

Resistance of front contacts should be measured with the armature against the 
stop pin. The initial cleaned resistance of contacts should not exceed the values 
given in the following table: 
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Front Contacts -
Silver to carbon (non-impregnated) 
Silver to silver - impregnated carbon 

Back Contacts -
Silver to silver 

8. GENERAL INSPECTION 

0. 18 ohm 
0. 09 ohm 

0. 03 ohm 

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

9. ASSEMBLY OF BASE TO RELAY 

A. Relays with Combination Metal and Glass Bases 

Gaskets for these relays should be cemented to the top-plates. The gasket 
seat on the top-plate should be cleaned with alcohol then painted with our Spec. 
2520 ru.bber cement which has been kept fairly thin usLr1g benzol (not benzine) as a 
thinner. Apply the gasket, aligning it as well as possible along the edges of the 
top-plate. 

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

B. Relays with Plastic Bases 

Cemented sponge gaskets should be replaced with soft molded gaskets. Any 
residue of sticky cement in the groove for the gasket should be scraped off. Apply 
the new molded gasket without cement. References for the new molded gaskets 
are as follows: 

UJ470036 for 4-point relays 
UJ470037 for 6-point relays 

10. 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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TABLE -f/:1 

CALIBRATION VALUES FOR 4-POINT DN-11 
RELAYS WITH LOW VOLTAGE CONT ... J.~CTS (STANDARD AND 

HEAVY DUTY BACK). MINIMUM PHYSICAL AIR GAP 0. 013 INCI-I 

I Yia.'<imum Pick-Up 
Ohms per Minimum 

I 
. & Working 

pair Drop-Away (Full Stroke) 
of Coils 

Amps. Volts Amps. Volts 

**0.086 .41 . 035 .78 .067 
**0.09 . 82 . 074 1. 56 .14 

o. 5 . 108 . 054 . 206 .103 
(1 Ohm Coils 
in multiple) 

1 . 074 . 074 . 140 .140 
(2 Ohm Coils 
in multiple} 

2 . . 054 . 108 . 103 . 206 
*2QA . 074 . 148 . 140 . 280 

(4 Ohm Coils 
in multiple) 

4 . 037 .148 . 070 .280 
*SQ.A . 037 . 296 . 070 g 560 

9 . 026 . 234 . 050 .450 
16 . 018 . 288 . 034 .544 
24 . 017 .418 . 032 .768 
26 . 0148 . 385 . 028 . 73 
30 . 0145 . 435 . 0275 . 825 
40 . 0124 .496 . 023 . 920 
55 . 0104 .570 . 0197 1. 09 
60 . 0110 . 660 . 021 1. 26 

90 . 0089 . 801 . 017 1. 51 
100 . 0084 .840 . 016 1. 59 
110 (Special) . 0073 .80 . 0137 1. 51 
150 . 0068 1. 02 . 013 1. 93 

175 (Special) . 0059 1. 04 . 0112 1. 96 
250 . 0055 1. 38 . 0104 2.61 
25 O (Special) . 0047 1. 18 . 0089 2.23 
360 . 0046 1. 66 .0088 3. 16 

500 . 0037 1. 85 . 0070 3.50 
670 . 0033 2.25 . 0064 4.26 

1000 . 0028 2.78 . 0053 5.27 
1500 . 0023 3.47 . 0044 6.56 
2000 . 0021 4.12 . 0039 7.78 

90000 . 00154 139.0 . 0029 263.0 

*QA Coils are special for fast shunting. 
** These are special coils for light-out service. 

Note: - If a snubbing resistor is connected across the relay coils, it should 
be disconnected while relay is being calibrated, 

I 
I 
I 

I 
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TABLE #2 

CALIBRATION VALUES FOR 6-POINT DN-11 
RELAYS WITH LOW VOLTAGE CONTACTS (STANDARD A1'i'TI 

HEAVY DUTY BACK). MIN1MUM PHYSICAL AIR GAP 0. 013 INCH 

Ohms per Minimum I Ma.'{imum I Working 
pair Drop-Away Pick-Up 

t 
(Full Stroke) 

I -of Coils I 
. 

Amps, Volts Amps. Volts Amps. Volts 
I 

I 0.5 . 120 . 060 . 220 . llO . 268 . 134 
(1 Ohm Coils I 

! in multiple) . 
I 

1 . 081 . 081 .148 .148 .194 . 194 
(2 Ohm Coils 
in multiple) I 

2 . 060 . 120 . 110 . 220 . 134 I . 268 I 
*2Q.A . 081 . 162 . 148 . 296 . 194 I 

.388 I 

(4 Ohm Coils 
in multiple) 

4 . 0405 . 162 . 074 . 296 . 097 . 388 

I 
I 
I 

I 
I 

I 
I 
l 

I 

l 

*8QA . 0405 . 324 . 074 . 592 . 097 ·~m 9 . 029 . 261 .053 .476 . 069 . 621 
16 . 0196 . 314 . 036 .576 , 047 . 752 
24 . 0185 . 445 . 033 . 794 . 044 1. 06 

40 . 0136 . 544 . 025 1. 00 . 033 1. 30 
60 . 0121 . 726 . 022 1. 32 . 029 1. 73 
90 . 0097 .872 . 018 1. 62 . 023 2. 10 

100 . 0093 . 930 . 017 1. 70 . 022 2.20 

150 . 0075 1. 12 . 0136 2.05 . 0179 2.68 

250 . 0061 1. 52 . 0111 2.76 . 0145 3.62 

360 . 0051 1. 83 . 0093 3.34 . 0121 4.37 

500 . 0041 2.05 . 0074 3.70 . 0097 4.85 

670 . 0037 2.47 . 0067 4. 51 . 0088 5.91 

1000 . 0031 3. 10 . 0056 5.57 . 0073 7.30 

1500 . 0025 3.80 . 0046 6.95 . 0061 9. 10 

2000 . 0023 4.51 . 0041 8.24 . 0054 10.77 

*QA Coils are special for fast shunting. 

Note: - If a snubbing resistor is connected across the relay coils, 
it should be disconnected while the relay is being calibrated. 
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