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DP-17 POLARIZED RELAYS 

********* 
SERVICE SPECIFICATION 

(DP-17A High Efficiency Polarized Relay - See Service Manual 2585-A) 

This service specification for DP-17 Polarized Relays contains general 

instructions for repair and adjustment, also tables for calibration and special 

operation tests for relays furnished prior to April 1945. 

1. Core and Pole Piece Assemblies 

Ordinarily in repairing DP-17 relays it will not be necessary to change 

out the neutral cores and pole pieces as these are made of non-aging magnetic 

material. 

There may be occasions where due to accidental breakage of cores or 

pole pieces it becomes necessary to replace these; in those cases we recommend 

that complete core assemblies be ordered in pairs so that pole faces can be pro

perly ground to size at our shops, and thereby facilitate repairs in the field. 

When assembled to the top plate together with the permanent magnets, 

it is necessary that the core ends as well as top of permanent magnet be ground to 

a true plane in order to insure a good magnetic circuit with the backstrap which 

is als_o ground to a true plane. 
If the protective coating on the pole faces has been damaged in any way, 

they should be treated per "WABCO Pole Face Treatment", Service Manual 5038. 
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2. Permanent Magnet and Yoke 

In cases where the .permanent magnet may have decreased in strength, ( . 

it is not necessary to remove it from the top plate for charging purposes. In fact, 

when DP-17 polarized relay permanent magnets are ordered, they are shipped in 

a demagnetized condition, and must be charged after they have been fastened to the 

top plate, and undergone the necessary grinding operation, described in Section 1. 

In order to fully charge the permanent magnet, it is necessary to have 

proper charging equipment. We have designed such a charging outfit, and those 

desiring to construct it for their shops can obtain on request from us drawings 

B 12731 - Shs. 1 to 3, which give necessary constructional details. 

h,.......c:::::==;;::==i-SAC:K STRAP SHOULD BE DOWN 
AGAINST PERMANENT MAGNET AND 
CHARGER COIL. 

PERMANENT MAGNET AND 
YOKE ASSEMBLED TO TOP PLATE. 

f"IG. I 

In the described charging outfit the permanent magnet is charged by in

serting the permanent magnet core to close the magnetic circuit as shown in Figure 1 

and connecting the charging coil to proper terminals of a 110 volt d-c. power source. 

The permanent magnet when charged should, at the backstrap end, attract 

that end of a compass needle which points toward the geographic North. 

3. Neutral Armature Bracket and Pivot Screws 

Suitable inspection should be made to see that pivots are properly aligned 

with respect to each other, and with respect to the pole faces. To determine possible 

eccentricity of pivot screws, unscrew each pivot one turn and watch the armature 

carefully to notice whether it moves during one complete turn of the pivot. After in

spection, pivots shall be screwed up tightly and locked with the sheet metal lock 

provided. 

The play or clearance between the armature bushing and the pivot screw, 

should be checked when the relay is shopped to see that it is not greater than 0.006 

or 0.007 inch when measured as follows: 
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Referring to Figure 2 - Hold the armature in the energized position against 

the stop pin by applying pressure over one pivot and the stop pin at A and B with the 

relay inverted. Measure the maximum and minimum opening which can be obtained 

along the edge C between the armature and the hold-down pole piece by taking up 

the play in the pivot at E first away from and then toward the hold-down pole piece. 

The difference between the two openings should be not more than 0.007 inch. 

STOP PIN 

D E c 

f'IC. 2 

Repeat this measurement at D holding the armature at B and E and taking 

up the play in both directions at A. 

End play of the armature should be not less than 0.010 inch nor more than 

0.020 inch. 

4. Neutral Armature 

The armature should be set to a physical air gap of 0.014 inch, as nearly 

parallel as possible (0.015 inch if the rust protective coating has been removed from 

the pole faces). Slight variations in the ground surfaces may cause corresponding 

variations in the air gap, but the physical air gap should not be less than 0.013 inch at 

any point. If it is necessary to repaint the pole faces, we recommend that WABCO 

Pole Face Treatment per Service Manual 5038 be used. This pamphlet also covers 

an aluminum paint material for touching up armatures, backstraps and similar parts. 

Newer relays shipped since April 1945 have 0.008 inch stop-pins in the 

neutral armature extensions which engage the hold-down pole pieces. These stop-pins 

greatly improve the operating characteristics of the relay and obviate the need for the 

tests as covered by Table 2. Information covering the application of these stop-pins 

will be furnished on request. 

The safety core pins in the armature should in no case touch the pole pieces. 

2585, p. 3 



5. Hold-Down Cores and Pole Pieces 

If it becomes necessary to replace or reset the hold-down cores and pole 

pieces they should be assembled to the main pole pieces after the neutral armature 

has been set in accordance with Section 4 and adjusted as follows: 

Insert a 0.090 inch spacer at the neutral armature main stop-pin and 

hold the armature firmly against the spacer by applying pressure at the front edge 

of the armature (as indicated in Figure 3) to move the rear of the armature as far 

away from the pole pieces as the play in the pivots will permit. 

On newer relays equipped with the 0.008 inch stop-pins at the hold-down 

pole pieces, adjust the hold-down pole pieces against these stop-pins to provide 

parallel 0.008 inch air gaps. These air gaps should be no less than 0.006 inch nor 

more than 0.010 inch at any point over the engaging surfaces. The stop-pins should 

engage the hold-down pole pieces over at least 50% of the stop-pin area. 

On older relays not equipped with the stop-pins at the hold-down pole 

pieces, adjust the hold-down pole pieces against the armature over the entire en

gaging surfaces. With the armature resting on the hold-down pole pieces it should 

be impossible to insert a 0.0015 inch spacer between the armature and the engaging 

surfaces "A" of the hold-down pole pieces. 

NEUTRAL --. .... 
ARMATURE 
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After this adjustment is made, the screws that fasten the hold-down 
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((· brackets to the main pole pieces should be tightened without disturbing the alignment, 

and the dowel pins applied so that the relationship between the hold-down pole pieces 

and the neutral armature is permanently fixed. The screws securing the hold-down 

pole pieces to the cores should then be tightened and locked in place, and alignment 

again checked. The hold-down pole pieces should not be disturbed after this 

adjustment i:s made. 

If the hold-down pole pieces have been removed and it is necessary 

to assemble and adjust them after the brackets have been doweled to the main pole 

pieces, they should be adjusted as nearly as possible to meet the foregoing require

ments. If necessary in order to get better alignment of the armature against the 

hold-down pole pieces the spacer at the armature stop-pin may be changed bet:ween 

the limits of 0.085 inch and 0.095 inch without causing improper relay operation. 

6. Polar Armature 

The polar armature should be centered in the yoke and should have from 
• 0.004 to 0.007 inch end play. A minimum air gap of 0.016 inch should be maintained 

(( between the polar armature and yoke. When measuring this air gap the armature 

end play as well as twist due to clearance in pivot holes should be taken up as much 

as possible in the measured direction. 

The air gap between the polar armature and the pole faces is tapered and 

the minimum dimension to be checked is at the extreme tip of the armature. It is 

possible that the armature tip will not be exactly parallel to the pole face, in which 

case the maximum air gap across the tip may be 0.002 inch larger on one side than 

the minimum which should be effective at the center and the other side. This mini

mum is 0.006 inch after both armature and pole face are properly treated with rust 

protective coating. Any point measuring closer than this may be corrected by care

ful filing of the edge of the armature tip. 

All measurements of air gaps, clearances, etc., should be made with the 

pivot screws adjusted and the lock nuts tightened. In no case should the pivots bind 

or restrict free motion of the polar armature. 

7. Neutral Contact Adjustment 

It is recommended that contacts be cleaned in accordance with instruc

tions given in Service Manual 4560. 
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The front contacts should be adjusted with a 0.032 inch spacer between 

the stop-pin in the armature, and its stop, with the armature held firmly against (,, 

the spacer and stop by pressure between the stop-pin and the pivot screws, so as 

to bring the neutral armature as close to the pole pieces as the play in the pivots 

will permit. The carbons should be adjusted so they are in line with and light is 

barely perceptible between the carbon and the silver. A 0.031 inch spacer 

should allow the contacts to close. 

The carbons should be in line when adjusted and tightened and should 

extend beyond the edges of the contact spring at least 1/64 inch on each side. With 

the relay energized the silver tips should extend about 1/8 inch beyond the carbons 

but in no case should the carbon rest on or against the unburnished portion of the 

spring tip. 

On newer relays the standard neutral back contacts should be adjusted 

by inserting a 0.013 inch spacer between each hold-down pole piece and the neutral 

armature stop-pins, as shown in Figure 4, and bending the stationary back contact 

members (not the contact springs), until they are in line with the contact spring tips. 

and light is barely perceptible between the contacts. A 0.012 inch spacer should 

allow the contacts to close with a perceptible compression. If necessary, to lower 

the pick-up value, spacers up to 0.020 inch may be used for adjusting the back 

contacts. 

On older relays not equipped with the stop-pins at the hold-down pole 

pieces the standard back neutral contacts should be adjusted in the same manner 

except using 0.010 inch spacers (0.016 inch max.). In this case the spacers will be 

between the rear edges of the hold-down pole pieces and the armature. 
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With the armature in the deenergized position the stationary members of 

((( the back contacts should be approximately centered on the silver tips of the springs, 

the spring tips extending at least 3/32 inch beyond the contact point, and the stationary 

back contact tip extending at least 1/64 inch beyond the edges of the spring orr each side. 

The back contact opening with the front contacts just made will be ap

proximately 0.085 inch if contact adjustment and hold-down core and pole piece 

adjustments are normal. This opening should not be less than 0.065 inch. 

The back neutral control contacts (light weight 0.007 inch contact springs) 

should be adjusted to have a back contact opening of 0.090 inch with the relay ener

gized. Under no condition should this spring exert pressure against its back stop, 

but should just touch the stop with no perceptible pressure. With the relay inverted 

the spring should move away from the stop perceptibly. 

8. Polar Contact Adjustment 

Before adjusting contacts all silver tips and carbons should be cleaned 

in accordance with Service Manual 4560. 

With a 0.038 inch spacer under the stop-pin o~ one side, the upper contacts 

(({ on the same side and the lower contacts on the opposite side should be adjusted. 

This adjustment should be made by moving the carbons until they are in line with 

and light is barely perceptible between the carbons and the contact tips. A 0.001 

inch smaller spacer than used for adjustment should permit the contacts to close. 

Variation in contact springs and permanent magnets might necessitate 

using a spacer other than 0.038 inch in order to bring the calibration values within 

required limits. Increase in spacer reduces polar armature pick-up values and 

decrease in spacer results in higher polar armature pick-up values. Properly ad

justed polar contacts will result in the polar armature moving from stop-pin to 

stop-pin without initial release at or below the specification table values. However, 

in no case should a stop-pin spacer smaller than 0.036 inch be used, and the con

tact opening should never be less than 0.050 inch. 

The carbons should be in line when adjusted and tightened. The silver 

tips should be at least 1/64 inch from either side edge of the carbons and should 

extend on the lower contacts approximately 1/16 inch beyond the carbons. The 

extension beyond the upper carbons will always be somewhat greater than on the 

l (( lower carbons. 
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9. Calibration 

After the relays have been inspected and adjusted in accordance with 

preceding paragraphs, they shall be calibrated to meet the requirements of Table 1, 

first with neutralizing coil energization of 80% and then with 120% of normal. The 

neutralizing coil energization must be adjusted to the proper value only with the 

neutral armature in the released position. 

Calibration readings should be taken after a charge energization of 4 

times the Neutral Armature Reverse Pick-Up and Working value with normal polarity. 

Calibration values should also be taken after a charge with reverse polarity. 

Any changes in contact adjustment necessary in order to bring the relay 

within the calibration requirements should be made by moving the carbons or ad:.. 

justing the back contacts, and not by bending the contact springs. 

10. Drop-Away 

The relay shall be given a charge (See Section 9) and current gradually 

reduced until the armature drops away opening all front contacts. This will be the 

Drop-Away value of the relay and should be not less than the value specified. 

11. Neutral Armature Pick-Up 

After Drop-Away has been taken, the current should be reduced to zero, 

the circuit opened for one second and current again applied in the same direction 

gradually increasing until the neutral armature is attracted and the front contacts 

just make. This energization will be the neutral armature Pick-Up and should be 

equal to or less than the value in the table. 

12 .. Neutral Armature Normal Working 

The armature to stop calibration value of this relay will be the same as 

the direct pick-up value, the neutral armature going to stop at the same energization 

at which the pick-up occurs. 

13. Polar Armature Pick-Up and Working 

After the neutral armature pick-up has been taken, the energization shall 

be increased to the charge value then decreased to zero. The circuit should be 

opened for one second and reverse current applied,gradually increasing until the 

polar armature reverses. The energi~ation at which polar reversal takes place 
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shall be equal to or less than the polar armature pick-up and working value given in 

(( the table in both normal and reverse directions. 

(( 

At this value of energization the polar armature should go to its stgp to 

give full contact pressure. 

14. Neutral Armature Reverse Pick-Up 

The neutral armature reverse pick-up should be measured by increasing 

the energization, after the polar armature reverses until the neutral armature picks up. 

15. Neutral Armature Reverse Working 

The neutral armature reverse working value is the same as the neutral 

armature reverse pick-up value, the neutral armature going to stop at the reverse 

pick-up energization. 

16. Polar Armature Holding Torque 

A test should be made of the holding torque of the polar armature against 

the pole·piece with the relay deenergized. The armature of this relay should require 

a force of 80 grams or more exerted at the armature tip to force it away from the 

pole piece in the last energized position. This test should be made after the polar 

contacts have been adjusted to give proper polar armature pick-up values. 

17A. Final Operating Test 

After the relay has been adjusted and calibrated, a test shall be made with 

the neutralizing coils energized at the minimum and maximum values as given in the 

table to see that when the main coil energization is slowly reduced from the charge 

value until the armature releases, the armature does not bounce excessively. It is 

permissible for the armature to vibrate slightly when the back contacts make but 

there shall not be a definite upward motion of the armature which may close the 

front contacts. 

A check shall be made with the main coils of the relay energized at the 

normal value, and the neutralizing coils not energized, to see that the neutral armature 

is pulled down against the hold-down pole pieces. 

17B. Special Operation Tests for Relays furnished prior to April 1945. 

Relays shipped before April 1945, which do not have the stop-pins in the 

neutral armature extensions which engage the hold-down pole pieces, should be given 

the following additional tests in order to ascertain that the relays will function satis

ll factorily both on reversal of polarity and on successive operations with the same 

polarity of energization. These checks should be made using the values in Table 2. 
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Adjust the neutralizing voltage to the minimum value given and see that 

the relay will operate satisfactorily on repeated energizations of the main coils in 

one direction at the "Maximum Pick-Up for Repeated Energizations" value given. 

This test should be made with normal as well as with reverse polarity of energiza

tion of the main coils. Also see that the relay will operate satisfactorily on re

versals of energization of the main coils at the minimum as well as the maximum 

"Reverse Pick-Up for Repeated Reversals", counting three after opening the 

switch on one side before closing on the other side. 

These tests should be repeated with the neutralizing voltage adjusted to 

the maximum value given in the table, energizing the main coils at the corrE:spond

ing pick-up and reverse pick-up values. 

It should be noted that the main coil energizations in all cases on these 

tests -should be set at the values given, and the current interrupted and closed at 

these values, rather than to increase to these values gradually as for the standard 

calibrations in Table 1. 

18. Contact Resistance 

The initial cleaned resistance of all polar contacts and front neutral con

tacts shall be measured with the armatures against the stop pins. Resistance of 

back neutral contacts shall be measured with the armature in the normal deenergized 

position. Resistance measured should not exceed the values given in the following 

list for the various available contact combinations. 

Silver to Silver Impregnated Carbon front neutral or polar contacts 

Silver to Silver contacts 

19. Assembly of Base to Relay 

0.09 Ohm 

0.03 Ohm 

It should be noted that the gaskets seal the relay tightly and that the cor

ners of the relay case do not extend beyond the gaskets. The nuts holding the relay 

base should be tightened carefully in order not to put unnecessary strains on the top 

plate. This can·be accomplished by bringing the nuts to a "hand tight1' position where 

the base just starts compressing the gaskets, and then give the nuts one complete 

turn with the wrench to tighten, after which sealing compound should be applied. 
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Res.per 
Pair Coils 

Ohms 

Main Neut. 

110 150 

110 250 

175 150 

175 300 

250 250 

400 300 

500 370 

500 600 

670 450 

1000 600 

~ 
c.n 
(X) 
c.n 
~ 

'O . 
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~ 

TABLE #1 

CALIBRATION VALUES FOR DP-17 POLARIZED RELAYS EQUIPPED 
WITH 4F AND 4B L.V. NEUTRAL AND 4N AND 4R POLAR CONTACTS 

Maximum 
Normal Test Voltages Neutral Polar 

Energization Neutraliz.Coils Minimum Armature Armature 
Main Neutraliz. Minimum Maximum Drop-Away Max.P.U. P.U. and 
Coils Coils 80% Norm. 120% Norm. Workine-
Volts Volts Volts Amps Volts Amps Volts Amps 

6. 8. 6.4 9.6 0.86 0.0078 4.00 0.0364 1.29 0.0117 

6. 10. 8.0 12.0 0.86 0.0078 4.00 0.0364 1.29 0.0117 

8. 8. 6.4 9.6 1.12 0.0064 5.17 0.0295 1.68 0.0096 

8. 12. 9.6 14.4 1.12 0.0064 5.17 0.0295 1.68 0.0096 

10. 10. 8.0 12.0 1.28 0.0051 5.90 0.0235 1.91 0.0077 

12. 12. 9.6 14.4 1.64 · 0.0041 7.56 0.0189 2.48 0.0062 

15. 15. 12.0 18.0 2.00 0.0040 9.25 0.0185 3.00 0.0060 

15. 24. 19.2 28.8 2.00 0.0040 9.25 0.0185 3.00 0.0060 

18. 18. 14.4 21.6 2.44 0.0036 11.30 0.0169 3.65 0.0055 

24. 24. 19.2 28.8 3.00 0.0030 13.90 0.0139 4.50 0.0045 

. ~. 

Max.Neutral 
Armature 

Rev.Pick-Up 
and Working-
Volts Amps 

4.10 0.0373 

4.10 0.0373 

5.25 0.0300 

. 5.25 0,0300 

6.05 0.0242 

7.80 0.0195 

9.50 0.0190 

9.50 0.0190 

11.60 0.0173 

14.3 0.0143 
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m 
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Resistance 
per Pr. 
Co Us 
Ohms 

Main Neut. 

110 150 

110 250 

175 150 

175 300 

250 250 

400 300 

500 370 

500 600 

670 450 

1000 600 

TABLE #2 

SPECIAL OPERATION TESTS FOR DP-17 POLARIZED RELAYS SHIPPED BEFORE 
APRIL 1945 (NOT EQUIPPED WITH STOP-PINS AT THE HOLD-DOWN POLE PIECES) 

4F AND 4B L.V. NEUTRAL AND 4N AND 4R POLAR CONTACTS 

" 

Values for Minimum Neutralizing Coil Energization Values for Maximum Neutraliz.Coil Energization 
*Minimum Maximum **Reverse Pick-Up *Maximum Maximum 

Energiz. Pick-Up for For Repeated Energiz. Pick-Up for 
Neutraliz. Repeated Reversals Neutrallz. Repeated 

Coils Energ. Min. Max. Coils Energ. 
v. A. v. A. v. A. v. A. v. A. v. A. 

6.5 0.0435 3.67 0.0334 4.21 0.0382 5.88 0.0535 10.2 0.068 5.53 0.0503 

8.1 0.0323 3.67 0.0334 4.21 0.0382 5.88 0.0535 12.6 0.051 5.53 0.0503 

6.5 0.0435 4.75 0.0272 5.4 0.031 7.6 0.0436 10.2 0.068 7.2 0.0410 

9.5 0.0317 4.75 0.0272 5.4 0.031 7.6 0.0436 15.0 0.050 7.2 0.0410 

8.1 0.0323 5.42 0.0217 6.2 0.025 8.7 0.0347 12.6 0.051 8.2 0.0327 

9.5 0.0317 7.0 0.0175 8.0 0.020 11.2 0.0280 15.0 0.050 10.5 0.0263 

11.7 0.0316 8.5 0.0170 9.75 0.0195 13.5 0.0270 18.4 0.0497 12.8 0.0256 

18.4 0.0307 8.5 0.0170 9.75 0.0195 13.5 0.0270 28.8 0.0481 12.8 0.0256 

14.1 0.0313 10.35 0.0155 11.9 0.0178 16.6 0.0248 22.1 0.0491 15.6 0.0233 

18.4 0.0307 12.8 0.0128 14.65 0.0147 20.5 0.0205 28.8 0.0481 19.3 0.0193 

* The neutralizing voltage should be measured with the neutral armature 
in the deenergized position. 

**Reverse Pick-Up 
For Repeated 
Reversals 

Min. Max. 
v. A. v. A. 

4.74 0.0431 9.5 0.086 

4.74 0.0431 9.5 0.086 

6.2 0.0352 12.3 0.070 

6.2 0.0352 12.3 0.070 

7.0 0.0280 14.0 0.056 

9.0 0.0225 18.0 0.045 

11.0 0.022 21.9 0.0438 

11.0 0.022 21.9 0.0438 

13.4 0.020 26.7 0.0399 

16.5 0.0165 33.0 0.033 

** The relay must operate for repeated reversals, both at the minimum and 
at the maximum energization values given in the Table. 
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