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DN-llB S~ndard Biased Neutral Relays 
For other information refer to SM 2444 

The relays covered by this service manual are similar to DN-11 relays, but have permanent magnets used to hold down tfle 
neutral armature when the relay is de.:.energized or energized w{th reverse polarity. TlJe instructions for DN-i 1 td.ays in SM 
2444 apply to DN-1 lB relays exc;ept as otherwise covered in this supplemental service manual. 

Permanent Magnets 
A. Permanent magnets should be fully charged in a charger as shown in Fig. 1 and immediately assembled.to tlie relay_ 
Magnets must not be stored or handled after charging except to apply them to the relay. Magnets should be placed on the 
charger so that, when charged, the two hole face on the. side marked "N" will attract the end of a compass needle which points 
toward geographic South. 
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Fig. 1: The charger illustrated above is Part 248674 for DP-25 relay magnets, modified with the filler core. The charger for 
DP-14 relay magnets may be used if similarly modified and proper polarity of charge is observed. 

B. Pennanent magnets shoyld be assembled to the relay with special attention to the polarity marking. The magnet on the left
hand side should be assembled with the S side next to the pole piece while the magnet on the right hand side should be assan-. 
bled with the N side next to the pole piece. 

C. Permanent magnets should be adjusted using a spacer 0.070" thick at the main upper stop pin so that the magnet sfloes 
barely clear the armature lower stop pins. For this adjustment, do not energize the relay to bold the armature against the spac ... 
er but bold it manually so as to bring the armature as close to the pole pieces as the spacer and pivot clearance will permit. 
The spacer used for adjustment may be cJianged between the limits of 0.065" and 0.080'' if necessary to meet calibration 
requirements. · , 
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With the .adjusting spacers removed and the annature released. the armature lower stop pfus should rest on the permanent mag-, 
net shoes with at le~t 50% of their area. 

The air gap between the plated armature and the plated permanent magnet shoes should average 0.004" but should be not less--' 
than 0.003" at any point. 

The ~agnets must be securely clamped and the screws properly locked with the sheet metal wasllers provided. 

Calibration 
After the relays have been inspected and adjusted in accordance with the forgoing, they should be cah'btated to m:et die 
requirements outlined in the tables.- · 

If the relay is equipped with a snub resis.tor connected across the relay coils, the resistor should be disconnecb:d until the relay 
has been calibrated. · · · 

A. Before calibrating. the relay should be energized at the Charge value, given in the Table, and the energization pole cflanged 
several times. allowing the current to build up to full value in each direction. When the positive power lead is connected to the 
+ coil terminal, the armature should pick up. When the polarity of the power supply is reversed so that the negative power lead 
is connected to the + coil terminal. the armature must not pick up. 

B. Drop Away: The relay should be energized at the charge value with normal polarity and the current then gradually 
reduced until the annature drops away. opening all front contacts .. This value should be not less than that specified in the table 
for "Drop Away". 

The current should be further reduced gradually until the back contacts are fully compressed with the armature against die per
manent magnet shoes. The energization at which this occurs should not be less than th e Table value for "Drop Away for Full 
Back Contact Pressure". 

C. Pick UJ>: Immediately after the drop away value has been measured. the current should be reduced to zero, tbe-cireuit 
opened for one second and then closed, gradually increasing the current until the armature moves away from the permanent 
magnet with a very definite sudden motion. This value should be not more than 90% of the actual pick up value measured on 
the tested relay. 

The current should then be further increased until the armature picks up and the front contacts are made. This -wlue should 
not be greater than that specified in the table for Pick Up. 

D. Working: This value should be obtained immediately after pick up by further increasing the current until the armature 
completes its motion and closes against the stop pin. This value should not be greater than that specified in the table for 
Working. 

Service Tests 
It is recommended that the following calibration limits be -used to determine when relays should be removed fiom service. . . 

1. When the drop away of line relays falis below 67% of table value. or when the drop away of track relays falls below 85%. 
of table value. 

2. When the drop away for full back contact pressure falls below 25% of the table value.-

3. When the pick up increases above 110% of the table value. For field tests. it is satisfactory if the armature pids up direct-
ly from the pennanent magnet providing 110% allowance is not exceeded. 

4. When the working is above 11P% of the table value. 
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Check·or Permanent Magnet , 
· _ A. Reverse Pick Up: · The armature shall not pick up or move away from the permanent magnet when the relay is ener

gized with a reverse polarity energization (negative lead on the + coil ·terminal) equal to four times' the pie~ up value in the 
table. 

B. Hold Down Torque: With the ~lay in the normal ~pright position and with the coils de-energized, a force of at least l 00 
~ (applied to the front edge of the armature) should be required to cause the armature to move away from the permanent 
magnet. This check should be made after energizing the relay at the charge value with normal polarity of energization. 

. . 

Tobie 1 Calibration values fo.rDN-llB 4-pointonlinary acting relays with L.V. Contacts. 
Annature air gap is 0.015" parallel. 

Resis. Per Min. Drop Away 
Pr. Coils Charge with Contact Pressure 

Ohms Amps. Amps .. Volts 

0.5 0.88 0.019 0.0.54 
1* 0.60 0.074 0.014 

, 

2 0.44 0.054 0.108 
4 0.30 0.037 0.148 

9 0.22 0.026 0.234 
16 0.15 · 0.018 0.288 
24 0.14 0.0168 0.403 
40 0.10 0.0124 0.496 

55 0.085 0.0104 0.57 
90 0.012 0.0089 0.80 

Volts 
100 6.8 0.0084 0.84 
150 8.3 0.0068 1.02 
175 8.4 0.0059 1.04 
Special 

250 11.2 0.0055 1.38 
360 13.5 0.0046 1.67 
500 15.0 0.,0037 1.85 
670 18.3 O.oo34 2.25 

1000 22.6 0.002S 2.78 
1500 28.1 0.0023 2.30 
2000 .3.3 0;0021 4.12 

*Coils Connected in Multiple 
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Min. D.A. Full Back 
Cont. Press. 

Amps 

0.072 
0.049 
0.036 
0.0245 

0.0175 
0;0119 
0.0111 
0.0082 

0.0069 
0.0059 
Vons 
0.56 
0.67 
0.69 

0.91 
1.10 
1.22 
1.49 

1.84 
2.30 
2.72 

Max. Pick Up & Working 
(Full. Stroke) 

. Amps. Volts 

0.221 0.110 
0.150 0.150 
0.110 0.220 
0.0245 0.300 

0.054 0.49 
0.037 0.59 
0.034 0.82 
0.0252 1.01 

0.0212 1.17 
0.0180 1.62 

0.0171 1.71 
0.0138 2.07 
0.0120 2.10 

0.0112 2.80 
0.0094 3.38 
0.0075 3.75 

. 0.0068 4.57 

0.0056 5.64 
0.0047 7.04 
0.0042 8.33 
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Table 2 Calibration values_ for DN-1 IB o:,point ordinary acting relays with L. V. Contacts • 
. Armaap-e air gap is 0.015" parallel. 

Resis. Per 
Pr. Coils Charge 

Ohms· Amps. 

0.5 1.22 
l* 0.83 
2 0:6J 
A 0.42 

9 0.30 
16 0.20 
24 0.19 
40 0.14 

55 0.12 
90 0.10 

Volts 
100 9.4 
150 11..5 

250 15.5 
360 18.8 
500 20.8 
670 25.2 

1000 31.2 
1500 38.8 
2000 46.4 

*Coils Connected in Multiple 

. . . 
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Min. Drop Away 
with Contact Pressure 

Amps. 'Volts 

0.119 0.059 
0.081 0.081 
0.060 0.120 
0.0405 0.162 

0.029 0.261 
0.0198 0.317 
0.0184 0.442 
0.0136 0.544 

0.0114 0.63 
0.0097 0.8'1 

0.0092 0.92 
0.0075 1.12 

.0.0060 1.51 
0.0051 1.82 
0.0040 2.02 
0.0037 2.46 

0.0030 3.04 
0.0025 3.80 
0.0023 4.50 

Min. D.A. Full Back Max. Pick Up & Working 
Cont. Press. 

Amps 

0.079 
0.054 
0.040 
0.027 

0.019 
0.0132 
0.0123 
0.0091 

0.0076 
0.0065 
Volts 
0.61 
0.74 

1.01 
1.21 
1.35 
1.64 

2.03 
3.80 
4.50 

(Full Stroke) 

Amps. Volts 

0.306' 0.153 
0.208 0.208 
0.153 0.306 
0.104. 0.42 

0.074 0.67 
0.051 0.82 
0.047 l.i3 
0.035 1.40 

0.0293 1.61 
0.0250 2.25 

0.0236 2.36 
0.0191 2.87 

0.0155 3.88 
0.0131 4.7 
0.0104 5.2 
0.0094 6.3 

0.0078 7.8 
0.0065 9.7 
o.oo5s· 11.6 
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