
SERVICE MANUAL 2666- E 

DN-22L LIGHTOUT RELAYS 

************** 
The DN-22L Lightout Relay uses the same structure and has the same ad

justments as the DN-22 Relay covered by Service Specification 2666, except for 
the backstrap which is the DN -22A relay type (large cross section, 19 I 64" x 1 1/ 4"). 
Almost every DN -22L relay has a half-wave rectifier connected across its coil 
terminals for a-c. operation. 

The general instructions given in Service Spec. 2666 apply to the DN -22L 
Relay except for the calibration of the complete relay and tests for the rectifier, 
which follow. 

1. RECTIFIER (WITHOUT RELAY) 

The following information applies only to the rectifiers which are used in 
combination with theDN-22L LightoutRelays. Tests should be made in the order 
given below: 

INSULATION TEST: 

With both terminals of the rectifier jumpered together, the rectifier shall 
withstand 3000 volts, 60 cycles, applied for one minute between the terminals 
and the bolt through the rectifier. · 

REVERSE RESISTANCE TEST: 

Connect the rectifier into the circuit shown in Fig. 1, and adjust the resistor 
until the voltmeter reads 2. 0 volts, and immediately read the current. For a 
rectifier in good condition, the current should not exceed that shown by the curve 
specified in Table I for the temperature of the rectifier when the test is made. 

TABLE I TABLE II 

Rectifier In Fig. 2 Rectifier Amps. 
Pc.No. Use Pc.No. D.C. 

UN100998 Curve "B" UN100998 3.2 
UN196623 Curve"A" UN196623 1.6 
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FORWARD RESISTANCE TEST: 

Connect the rectifier into the circuit shown in Fig. 3 and adjust the resistor 
until the ammeter reads the current specified in Table II. The voltmeter should 
not read more than that given by the curve in Fig. 4 for the temperature of the 
rectifier when the test is made. · 
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2. CALIBRATION OF RELAY IN COMBINATION WITH RECTIFIER 

The calibration values given in Table mare based on a charge to the normal 
operating current of the relay. 

The wide margin between pick-up and normal of the relay is due to the fact 
that the relay is designed primarily for use with differential filament lamps where 
it is desired that the relay pick up either with both filaments intact or with only 
the minor filament intact. 

The operating values given in Table m should hold when the temperature is 
approximately 70° F. At extremely high temperatures (150° F.) the pick-up 
and drop-away will be somewhat lower, and at extremely low temperatures 
(-30° F.) the pick-up and drop-away will be somewhat higher. Also, the pick-up 
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and drop-away will be somewhat higher after the rectifiers have been in service 
for several years. When testing with d-c. the (+) battery lead must be con
nected to the coil terminal marked (+) on the relay, which is also the positive or 
red lead of the rectifier. 

DN-22L relays should be checked in the shop first as d-c. relays. The 
combined relay-rectifier should then be checked on a-c. using the circuit in 
Fig. 5. The transformer voltage should be a little more than the normal lamp 
voltage. The variable resistor should be of relatively low resistance. A fixed 
resistor of approximately the same resistance as the lamp may be substituted 
for the lamp. 

LAMP 

+ 

Fig. 5 

When testing DN-22L relays in the field a variable series resistor may be 
used. In general an a-c. test is sufficient to determine whether or not the re
lay is satisfactory. The values when tested with the series resistor will be 
about 10% higher than shop values. A relay should be removed from service if 
the drop-away value is less than 67% of that of a new relay. The over-all op
eration of the relay must be considered however. For example, a high pick-up 
value coupled with a high release would indicate a probable defective rectifier. 

Recorded data for a relay should include the method of test and size of lamp 
as well as the operating values. Only by following this practice may data from 
successive tests be interpreted properly. 

3. SINGLE COIL OPERATION 

Relays arranged for single coil operation should first be checked for oper
ation on d-c. using each coil independently. 

The relay should then be checked to see that the two coils have the correct 
relative polarity by connecting it in a circuit as shown by Fig. 6. With switch 
"S" closed, adjust resistor "R" to give normal energy through the rear (low 
resistance) coil. The battery voltage should be approximately double the working 
value for the front (high resistance) coil. When switch "8" is opened, the relay 
should not drop out and pick up again; but should remain picked up, showing 
proper polarity. 

The relay should then be calibrated on a-c. as outlined in Section 2 using 
the low resistance coil shunted by the rectifier. Calibration values for relays 
for single coil operation are given in Table m also. 

4. RELAYS EQUIPPED WITH SLOW-ACTING COILS 

If the relay is equipped with a slow-acting coil, its drop-away retardation 
should be tested to see that it meets the values given in Table m. The table also 
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gives calibration values for these relays. Care should be taken to make current 
changes slowly in order to obtain correct readings. 

To measure release time, using the circuit of Fig. 7, operate snap switch 
C, after permitting sufficient time for the relay to saturate. The timer shown 
may be a Westinghouse Cycle Counter, a General Electric Synchronous Timer, 
or a Standard Electric Time Co. Timer ModelAC-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. RELAYS(UN191753 and UN224398) NOT EQUIPPED WITH RECTIFIER 

These relays have copper shims and brass screws at the backstrap joints so 
that a magnetic gap is introduced. This results in a high ratio of drop-away to 
pick-up. 

Calibration procedure and adjustment of these relays is the same as given in 
Service Specification 2666 except that four (4) 0. 005" thick copper washers, 
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UM145747 Dwg. 7828 Sh. 218 are assembled between the backstrap and the top 
of each core. One shim may be added or removed from either or both cores if 
necessaryto meetcalibration requirements. Brass screwsareused to assemble 
the backstrap to the cores. 

APPROVED BY: 

TABLE ill 

CALIBRATION VALUES FOR STYLE DN-22L 
TWO POINT RELAY WITH L. V. CONTACTS. 

Max. Pick Up 
Relay or & Wkg. Min.Drop-Away 
Coil res. (Full Stroke) Normal with Cont. Press. 

Pc.No. Ohms Freq. Volts Amps. Volts Amps. Volts. Amps. 

UN223430} 0.185 60 0.475 0.030 1.50 2.1 0.365 0.20 
UN196626 D.C. 0.0486 0.263 0.388 2.1 0.024 0.132 

UN224395} 0.08 60 0.43 0.47 1.25 3.52 0.33 0.32 
UN206447 D.C. 0.0324 0.405 0.282 3.52 0.0163 0.204 

UN224396} 0.08 60 0.386 0.47 0.84 1.8 0.31 0.32 
UN214233 100 0.414 0.47 0.91 1.8 0.32 0.30 
UN206894 D.C. 0.0324 0.405 0.144 1. 8 0.0163 0.204 

UN224397} 0.29 60 0.41 0.22 0.55 1. 58 0.30 0.13 
UN211762 100 0.43 0.22 0.59 1.58 0.30 0.12 

D.C. 0.061 0.21 0.46 1.58 0.031 0.106 

UN245804 Front 1000* D.C. 5.6 0.0056 ,.- 2.5 0.0025 
Rear 0.25* D.C. 0.084 0.333 0.275 1.1 0.038 0.150 
Rear 0. 25 60 0.58 0.40 1. 3 1.1 0.40 0.22 

UN261356 Front 1000* D.C. 5.6 0.0056 2.5 0.0025 
Rear 0. 58* D.C. 0.116 0.200 0.928 1.6 0.0522 0.09 
Rear 0. 58 

* 
60 0.545 0.206 2.25 1.6 0.425 0.137 

UN292908 Front 2008. R. ** D.C. 3.67 0.0183 1. 50 0.0075 
Rear 0.16* D.C. 0.067 0.42 0.192 1.2 0.0277 0.173 
Rear 0.16 60 0.56 0.51 1. 2 1.8 0.35 · 0.23 

UN318991 Front 500* D.C. 3.76 0.0075 1. 70 0.0034 
Rear 0.16* · D.C. 0.067 0.42 0.36 2.25 0.0277 0.173 
Rear 0.16 60 0.47 0.52 1.30 2.25 0.26 0.23 

UN191753} 0.5 D.C. 0.22 0.41 0.15 0.30 
UN224398 

* Polarity test must be made in accordance with Sec. 3 
** Drop-away retardation should be 0. 65 Sec. minimum at 10 volts. See Sec. 4. 
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6. DN 22L LIGHTOUT REIAYS WITH SILICON RECTIFIERS 

The relays covered in specification 2666-E have been re
designed to use silicon rectifiers. Calibration values shown 
in ~he table below are for relays with silicon rectifier 
N451521-1201. 

TABLE IV 

AC CALIBRATION 

MAX. P.U. 

RELAY RESIST. FREQ. & WORKING NORMAL DROP AWAY 
v A v A v A 

N223430 0.185 60 .575 .363 1.5 2.1 .365 .20 

N224396 .08 60 1.03 .61 .84 1.. 8 .348 .36 

N292908 .16 60 1. 23 .61 1.35 1.8 .73 • 36 

N318991 .16 60 1. 23 .61 2.93 2.2 .73 • 36 

Rectifier retrofit information is given in Figure 8. 

7. PERODIC 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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