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This Service Specification provides information required for repair, ad

justment and calibration of DNL-4 Relays. 

1. RELAY TYPES 

The Style DNL-4 approach lighting relays are furnished for use in line 

circuits or track circuits. The line relay and track relay are similar, except for 

the range of coil resistances, the contact adjustment and the adjustable backstrap. 

The track relay coil resistances are usually low (.14 ohm, except for special re

quirements), while those for the line relay are much higher. The track type relay 

has more contact pressure and slide in its front contacts than the line type relay. 

The adjustable backstrap is provided on the track relay only, permitting the oper

ating characteristics of the relay to be changed in the field to meet different ser

vice conditions. 

2. BACKSTRAP 

The adjoining surfaces of the backstrap and the pole pieces should be 

clean and should fit together squarely. If necessary, these surfaces may be 

cleaned with a fine flat file or with fine sand paper, but care should be taken that 

the alignment of the surfaces is maintained, in order to be sure that the tighten

ing of the backstrap does not strain or distort the pole pieces. 

3. ARMATURE, ARMATURE BRACKET AND TRUNNIONS 

The armature should be set to a parallel physical airgap of not less 

than the value specified in the table which applies to the relay under test. The 

four safety core pins should clear the pole pieces by approximately 0.002 inch 

when the armature is in the energized position against the center stop pin. 
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The washers used to control armature end play should be free from 

burrs in order to avoid binding of the armature at this point. This end play should 

be not less than 0.010 inch nor more than 0.020 inch, being adjusted as required, 

using at least one washer at each end and keeping the middle stop pin of the ar

mature centrally located with respect to the armature stop. 

Burrs or irregularities at the ends of the trunnion pin should be removed 

before inserting or removing the trunnion so that the bearings will not be injured. 

The side play between the pin and the holes through the brackets should 

be not more than 0.003 inch. As this play occurs between the pin and each bracket 

the total armature movement laterally may be 0.006 inch. 

4. CONT ACT ADJUSTMENT 

#I.., Pe.I809?.5 

#2r Pe.180.!J?.S 

FtgaPeI. 

The front and back contacts should be filed in a plane approximately par

allel to the contact springs. When silver impregnated carbon contacts are used.the 

tips of the carbons should be broken slightly by filing in the same manner. A fine 

file, #4 or finer, should be used. The contact springs, (#1, Fig. 1) should extend 

straight out in line with the surface of the support block to which they are attached. 

The lower (#2) spring stop should be adjusted to just touch the (#1) contact spring 

with little or no compression. Contact adjustment should be made by adjusting the 

front or back contacts, avoiding bending of springs as far as possible. 

When the front contact tips are being adjusted, the armature should be 

held firmly against a spacer as specified below, placed between the center stop pin 

in the armature and its stop. Pressure should be applied to the armature at a 

central point between the stop pin and the pivot bearings, so as to bring it as close 

to the pole pieces as the play in the bearings will permit. If it is convenient the 

pressure may be applied by energizing the relay. The front contact tips should 
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then be adjusted so that they are in line with the silver tips of the springs,and with 

the relay in an inverted position light is barely perceptible between the contact sur

faces. Use an 0.006 inch spacer for the line relays and an 0.018 inch spacer for the 

track relays. A spacer 0.001 inch thinner should allow the contacts to close. 

The front contact tips should extend beyond the edges of the contact 

spring at least 1/64 inch on each side. With the relay energized the silver tips of 

the springs should extend about 1/8 inch beyond the front contact tips. 

The back contacts should be set to provide 0.020 inch minimum contact 

opening with the armature resting on the back contacts. The silver tip of the springs 

should extend from 3/32 inch to 1/8 inch beyond the back contact in the deenergized 

position of the armature. 

With the armature in the normal deenergized position with contact springs 

resting on the back contacts, the spring stops should be open from the contact springs 

by at least 0.020 inch on the one point and 0.015 inch on the two point relays. With 

the armature in this position, the armature back stop screw should be adjusted to 

within O.Oli) inch from the armature, but not actually touching the armature. 

5. 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 P .U ., as required 

for the line relays, is available. 

The calibration values should be taken in every case with the backstrap 

screwed down tightly against the top surfaces of the pole pieces. 

The flexible connectors should be dressed carefully to minimize their ef

fect on calibration. 

DNL-4 LINE RELAY CALIBRATION 

Tables #1 and #2 below give the proper calibration values for the one 

and two point line relays, which should be obtained as follows: 

Drop-Away: 

The relay should be given a charge of four times the pick-up value 

and the current then reduced gradually until the armature drops away opening the 

front contacts. This is the Drop-Away value of the relay and should be not less than 

the value specified. 
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Pick-Up: 
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Immediately after measuring the Drop-Away, the current should be 

reduced to zero, the circuit opened for one second and current again applied in the 

same direction, being gradually increased until the armature attracts and the front 

contacts make. This is the Pick-Up value and should be not greater than the value 

specified. 

Working (Full Stroke): 

The Working value of the relay should be obtained after P. U. by 

noting the value of current at which the armature goes all the way to the stop pin. 

This full stroke value should be not greater than the value specified. 

DNL-4 TRACK RELAY CALIBRATION 

Tables #3 and #4 below give the proper calibration values for the one 

and two point track relays, which should be obtained as follows: 

Drop-Away: 

Current equal to the Pick-Up plus 0.100 amp. shall be applied to the 

relay and then reduced until the armature drops away opening the front contacts. 

This is the Drop-Away value of the relay and should be not less than the value 

specified. 

Pick-Up: 

Immediately after measuring Drop-Away the current shall be reduced 

to 0.100 ampere below the Drop-Away value and then,without opening the circuit, the 

current should be increased until the armature picks up causing the front contacts 

to make. This is the Pick-Up value which should be not greater than the value 

specified. 

Working (Full Stroke): 

The Working value of the relay should be obtained after P.U. by 

noting the value of current at which the armature goes all the way to the stop pin. 

This full stroke value should be not greater than the value specified. 
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6. CONT ACT RESISTANCE 
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Contact resistance of front contacts should be measured with the armature 

against the stop pin. Resistance of back contacts should be measured with the ar

mature in the normal deenergized position. The maximum, initial cleaned resis

tance of the contacts should be as follows: 

Silver to silver front and back contact 0.030 ohm 

Silver to silver impregnated carbon front contact 0.15 ohm 

7. RELAY REVISION 

All relays built prior to March, 1947 had a minimum physical airgap of 

0.010 inch, a full width armature, and contact springs 0.010 inch thick. 

Minor revisions were made on certain relays in 1947 for the purpose of 

facilitating calibration. These included: 

(a) Changing the air gap of all line relays from 0.010 inch to 0.006 inch 

minimum. 

(b) Making the armature of all line relays slightly narrower and there

fore lighter. 

(c) Changing the thickness of the front contact spring on the single point 

line and track relays to 0.0126 inch. 

No change was made in the two-point track relays. 

Calibration values given in the tables were not changed. Airgap values 

given in Tables #1 and #2 are for relays built since the revision. Airgap values 

given in Tables #3 and #4 were not changed. 
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Coil 
Resistance 
Ohms 

0.5 
2 
5 
8 

19 
30 
44 
60 
78 

125 
250 
295 

Coil 
Resistance 
Ohms 

0.05 
2 
5 
8 

19 
30 
44 
60 
78 

125 
250 
295 
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TABLE #1 

Calibration Values for Single Point Line Relays 
with 

Low Voltage Contacts 

Minimum Physical Airgap 0.006 inch. 

Minimum 
Drop-Away 

Max.P.U. 
& Working 

Amps. Volts Amps. Volts 

0.0.39 
0.0186 
0.0123 
0.0098 
0.0064 
0.0049 
0.0044 
0.0037 
0.0032 
0.0025 
0.00186 
0.00163 

0.019 
0.037 
0.061 
0.078 
0.121 
0.147 
0.193 
0.222 
0.249 
0.312 
0.465 
0.480 

TABLE #2 

0.120 
0.0571 
0.0378 
0.030 
0.0197 
0.0153 
0.0137 
0.0114 
0.0098 
0.0077 
0.0058 
0.0050 

Calibration Values for 2 Point Line Relays 

with 

Low Voltage Contacts 

Minimum Physical Airgap 0.006 inch. 

Minimum 
Drop-Away 

Amps. Volts 

0.182 0.0091 
0.0257 0.0514 
0.017 0.085 
0.0135 0.108 
0.0089 0.169 
0.0069 0.207 
0.0062 0.273 
0.0052 0.312 
0.0044 0.343 
0.0035 0.437 
0.0026 0.65 
0.0023 0.678 

0.060 
0.114 
0.189 
0.24 
0.374 
0.459 
0.602 
0.685 
0.765 
0.962 
1.45 
1.48 

Max.P.U. 
& Working 

Amps. Volts 

0.465 0.0233 
0.0657 0.1314 
0.0434 0.217 
0.0346 0.277 
0.0227 0.431 
0.0175 0.525 
0.0157 0.69 
0.0132 0.792 
0.0112 0.874 
0.0089 1.11 
0.0066 1.65 
0.0058 1.71 
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TABLE #3 

Calibration Values for Single Point 
Track Relay with 

Low Voltage Contacts 

Minimum Physical Airgap 0.010 inch. 

\ Coil Minimum Maximum Working 
Resistance Drop-Awa! Pick-UJ2 (Full Stroke} 
Ohms Amps.· Volts Amps. Volts Amps. Volts 

0.05 0.334 0.016 0.540 0.027 0.631 0.032 

0.14 0.180 0.025 0.290 0.041 0.340 0.048 

2 0.047 0.094 0.076 0.152 0.089 0.178 

5 0.0312 0.156 0.0504 0.252 0.059 0.295 

19 0.0163 0.310 0.0263 0.500 0.0308 0.585 

30 0.0126 0.378 0.0203 0.609 0.0238 0.714 

TABLE #4 

Calibration Values for 2 Point 
Track Relay with 

Low Voltage Contacts 

Minimum Physical Airgap 0.010 inch. 

Coil Minimum Maximum Working 
Resistance DroE-AWa}': Pick-UE {Full Stroke} 
Ohms Amps. Volts Amps. Volts Amps. Volts 

0.05 0.354 0.017 0.594 0.030 0.763 0.038 

0.14 0.190 0 .. 026 0.320 0.045 0.410 0.057 

2 0.050 0.10 0.084 0.168 0.108 0.216 

19 0.0172 0.327 0.0290 0.551 0.0371 0.705 

30 0.0133 0.400 0.0224 0.673 0.0288 0.863 

44 0.0120 0.528 0.0201 0.885 0.0258 1.130 

78 0.0085 0.663 0.0144 1.123 0.0184 1.435 

125 0.0067 0.842 0.0113 1.420 0.0145 1.820 
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