
SERVICE MANUAL 2444-G 
DN-llL LIGHTOUT RELAYS 

DN-llL Lightout Relays are essentially the same as standard DN-11 
relays, covered by Service Specification 2444, except that some have special 
backstraps for supporting rectifiers and in some cases have special coil 
arrangements. In all cases the electrical testing procedure is different than 
that of standard DN-11 relays. DN-llL relay coils may be connected in 
series or multiple or may be used independently. For A.C. operation the 
low resistance coil or coils are shunted by a half-wave rectifier. 

1. General Instructions: 

The general instructions given in Service Spec. 2444 apply to DN-llL 
relays. All DN-llL relays should be checked first for operation on D.C. en-
ergization.· 

A. Relays Equipped with Rectifiers 

Relays equipped with rectifiers should be checked for A.C. opera
tion as outlined in section 2. If proper operation is not obtained on 
A.C., the rectifier should then be checked as outlined in section 3. 

B. Single Coil Operated Relays 

Relays for single coil operation must be checked for operation with 
each coil and then checked for polarity as outlined in section 4 and 5. 

If the relay is equipped with a slow-acting coil, its drop-away re
tardation should be tested as outlined in section 4. 

2. Calibration of Relay Equipped with Rectifier 

These relays should be checked in the shop first as D.C. relays. The 
combined relay-rectifier should be checked on A.C. using the circuit in 
Fig. 1. 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. 
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The calibration values given in Table I are based on a charge to the 
normal operating current of the relays with copper oxide rectifiers. For 
relays with silicon rectifiers see Table II. 
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The operating values given in Table I 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 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 connected to the coil terminal marked (+) on the relay which is also the 
positive (+) or red lead of the rectifier. 

3. Copper Oxide Rectifier {Without Relay) 
NOTE 

The copper oxide rectifiers are obsolete. For 
replacement information see Figure 9. 

The following information applies only to the rectifiers Pc. 177537 or 
211477 which are used in combination with the DN-llL Lightout Relays. 
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 ter
minals and the bolt through the rectifier or between the terminals and the 
rectifier housing. 

Reverse Resistance Test: 

Connect the rectifier into the circuit shown in Fig. 2, and adjust the re
sistor 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 in Fig. 3 for the temperature of the rectifier when the test is made. 
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Forward Resistance Test: 

Connect the :rectifier l.nto the circuit shown in Fig. 4 and adjust the re
§istor until the ammeter .reads 1.6 amperes. The voltmeter should not lli'ead! 
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more than that given by the curve in Fig. 5 for the t~m~rat_ure of. the recti-
, fier when the test is made: · 
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4. Calibration of Relay For Single Coil Operation 

After the relay has been adjusted and inspected in accordance with 
Service Specification 2444, it should be calibrated first on D.C. then on A.C. 
(if A.C. values are given in the table} energizing each coil separately. The 
relay should meet the calibration values outlined in the proper table with 
each coil. Care should be taken that the correct polarity of energization is 
applied to the coils. 

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

To meas_ure drop-away time using the circuit of Fig. 6, operate snap 
switch C, after permitting sufficient time for the relay to saturate. The 
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timer shown may be a Westinghouse Cycle Counter, a General Electric 
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 st.-:.rting the timer. An ordinary 3-way snap 
switch can be used by removing the jumper and connecting as shown. 

5. Special Circuit For Polarity Test on Single Coil Operated Relays 

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. 7 or 8. With 
switch "s" closed, adjust resistor "R" to give normal energy through the left
hand (low resistance) coil. The battery voltage should be approximately double 
the working value for the right-hand (high resistance) coil. When switch "s" 
is opened, the relay should not drop out and pick up again; but should remain 
picked up, showing proper polarity. 
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6. Field Testing With A.C. Operation 

When testing DN-llL relays in the field a variable series :resistor may 
be used. In general an A.C. test is sufficient to determine whetherr or not 
the relay is satisfactory. The values when tested with the seiri.es resistor 
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will be about 10% higher than shop values. A relay should be removed from 
service if the drop-away value becomes less than 67% or the pick-up higher 
than 120% of that of a new relay, at a temperature of 68° F. The overall 
operation of the relay must be considered, however. For example, a high 
pi.ck-up value coupled with a high drop-away would indicate a probable de-
fective 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. 

TABLE I 

CALIBRATION VALUES FOR STYLE DN-UL 4-POINT RELAYS WITH 
L.V. CONTACTS AND 0.015 INCH AIR GAP. 

Relay or Wkg.(Full Min.Drop-Away 
Coil Res. Max. P.U. Stroke) 'Normal With Cont.Press. 

Pc.No. Ohms Freq. v. A. v. A. v. A. v. A. 

104944 0.08 60 0.45 0.62 0.47 0.67 0.68 1.2 0.35 0.40 
100 0.48 0.62 0.50 0.67 0.72 1.2 0.37 0.40 
D.C. 0.043 0.535 0.046 0.575 0.096 1.2 0.023 0.29 

176523 0.09 60 0.59 3.4 0.62 3.6 0.74 4.44 0.44 2.4 
223663 100 0.58 3.2 0.60 3.4 0.75 4.44 0.44 2.3 

D.C. 0.122 1.6 0.125 1.65 0.275 4.44 0.06 0.80 

176524 0.100 60 0.30 1.25 0.35 1.45 0.59 2.44 0.20 0.85 
100 0.29 1.23 0.34 1.43 0.59 2.44 0.19 0.80 
D.C. 0.072 0.72 0.080 0.80 0.24 2.44 0.035 0.35 

229401 0.32 60 0.34 0.31 0.36 0.33 1.09 1.0 0.21 0.19 
D.C. 0.093 0.29 0.096 0.30 .32 1.0 0.048 0.15 

237749 R.H. 1000* D.C. 7.78 0.0078 7.78 0.0078 -- -- 3.72 0.0037 
L.H. 0.58* D.C. 0.16 0.28 0.16 0.28 -- -- 0.078 0.134 

237833 L.H. 0.58 D.C. 0.16 0.28 0.16 0.28 -- -- 0.078 0.134 
One coil only) 

274284 R.H. 1000* D.C. 7.78 0.0078 7.78 0.0078 -- -- 3.72 0.0037 
L.H. 0.58* D.C. 0.16 0.28 0.16 0.28 0.928 1.6 0.078 0.134 
L.H. 0.58* 60 0.54 0.29 0.54 0.29 2.2 1.6 0.40 0.19 

286551 R.H. 200 S.R.•\ D.C. 4.66 0.0233 4.66 0.0233 -- -- 2.24 . 0.0112 
L.H. 0.58* D~C. 0~16 , 0.2.8 0.16 0.28 -- -- 0.078 0.134 

•Polarity Test must be made in accordance with Sec. 5. 

*>l<Drop-Away Retardation should be 0.6 Sec. minimum at 10 volts. 
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7. •. __ DN 11 Lightout Relays With Silicon Rectifiers 

The relays covered in specification 2444-G have been redesigned to use 
silicon rectifiers. Calibration values shown in the table below are for relays 
with silicon rectifier N451521-0301, 0302, and 0303. 

RELAY RESIST. FREQ. 

Nl04944 0.08 60 

N229401 0.32 60 

N274284 0.58 60 

N345006 0.08 60 

TABLE II 

AC CALIBRATION 

MAX. P.U. 
& WORKING 
v A 

0.47 0.67 

0.36 0.33 

0.54 0.29 

1.00 0.84 

NORMAL 
v A 

0.68 1. 2 

1.09 1.0 

2.2 1.6 

Rectifier retrofit information is given in Figure 9. 

8. Periodic Maintenance 

MINIMUM· 
DROP AWAY 

v A 

0.35 0.37 

o. 2,1 0.19 . . -........ 

0.40 .. 0.19 

0.86 0.5 

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. 

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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