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STYLE P-3POLAR RELAY 

******************* 
This service specification provides information covering the repair and 

adjustment of· P-3 polar relays. For satisfactory operation of the relays the 
suggestions given here.should be closely adhered to. 

1. Magnet Coils 

P-3 relays in service may have either three lead or four lead coils. 

Four lead coils should be connected with the leads closest to the center of 
the heads of the coils being connected together on the (-) operating terminal. 
The outside coil lead from the end of the coil towards the contacts should be 
coririected to the N+ operating terminal, while the outside lead from the op
posite end of the coil should be connected to the R+ operating terminal.· 

Three lead coils should be assembled with the one lead end toward the 
contacts. The lead on the contact end should be connected to the(-) operating 
terminal. The leads on the opposite end of the coil should be connected to the 
N+ and R+ terminals, the lead closest to the center of the coil head being con
nected to the N+ terminal. 

2. Armature, Bracket, and Pivots 

The armature pivots should be free from binding. 

The engaging surfaces of the armature and pole faces should meet evenly 
over the line of contact. 

The trunnion screws should be securely tightened against the supporting 
bracket. 

The bearing end play should be between 0. 005" and 0. 021"; 

3. Permanent Magnets 

The permanent magnets are assembled. with like poles all on the same side 
of the relay. With the terminals on top of the relay and with the contacts toward 
the front, the ends of the magnets which attract that end of a compass needle 
which points toward geographic North should be assembled on the left-hand side 
of the relay. 

4. Contact Adjustment 

The center contact spring should be adjusted with the armature removed 
and so that it will assume a normal position midway between the two extremes 
of operation without bias in either direction. The ar.mature should then be 
assembled and the normal and reverse contacts adjusted without further change 
to the center contact spring. 

----------~====~00--Rev. & Rewr. z 1-22-52 W 



u. s. & s. - 2 - Service Spec. 2823 
Rev. & Rewr.: 1-22-52 

The normal contact should be adjusted so that light is just barely percepti
ble between the contacting surfaces with an 0. 011" spacer inserted between 
the armature and the pole piece on the normal side. The contact should close 
with a 0. 010" spacer. 

The reverse contact should be adjusted using an 0. 011" spacer between 
the armature and the pole piece on the reverse side. The contact should close 
with a 0. 010" spacer. 

The armature should be held firmly against the spacer when the contact 
adjustment is being made. 

5. Electrical Inspection 

The relay should be checked to see that the coils and permanent magnets 
have been properly assembled. With a negative battery lead on the middle (-) 
terminal, application of positive battery to either the normal or reverse op
erating terminals N+ or R+ should cause the armature to close the corres
ponding normal or reverse contacts. The voltage used on this test should be 
approximate'ly equal to the normal operating voltage of the relay. 

If the proper contacts are not closed during this test, the coil leads might 
be incorrectly connected or else the permanent magnets improperly assembled. 

6. Calibration 

After the contacts have been adjusted and the foregoing electrical test has 
been made, the relay should be checked for calibration as outlined in the fol
lowing. 

A. Charge the relay by energizing to at least twice the normal energiza
tion, then gradually reduce the energization to zero. 

B. Obtain the polar pick-up value by transferring the positive battery lead 
to the opposite operating terminal, gradually increasing the energization from 
zero to a value at which the armature reverses. This polar pick-up value 
should be taken for both normal and reverse operation. The two readings 
should be within the limits given in the following calibration table, but may 
differ with respect to each other, the lower value being not less than 90% of the 
higher value. 

C. If the normal and reverse polar pick-up values differ by more than the 
allowance given in preceding Paragraph 6B, correction should be made. This 
can be accomplished by shifting the armature supporting bracket to move the 
pivot slightly away from the central position. Care should be taken that the two 
rear air gaps do not differ by more than 0. 025". The normal and reverse 
contacts should be readjusted per Section 4 after any change in armature bracket 
setting. 

D. If the polar pick-~up values are lower than the minimum given in the 
calibration table, the permanent magnets should be recharged without removing 
the magnets from the relay. Magnet charger SBM 299084-Cl6854-Sh. 3 has 
been designed especially for charging and demagnetizing P-3 relays. With the 
charger connected as shown in Fig. 1, the relay structure, without case, is 
placed on its side on the center leg of the charger and centered so that the :relay 
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backstraps are separated from the charger core only by the band which clamps 
the magnets in place. With the adapter resting on the relay and on the left leg 
of the charger (the leg with the large coil), the D. C. switch should be closed 
for about 2 seconds and then opened. While the switch is closed the top of the 
adapter should be rapped lightly with the fist to seat the adapter and relay. 
This should be repeated twice. To prevent overheating the magnet charger 
coil the D. C. switch should be closed only during the short time required for 
charging. 

After reading the above precedure, it can be seen that by making a suitable 
adapter, other types of relay magnet chargers may be used for charging P-3 
relay magnets in a similar manner. 

E. If the polar reversal values are too high, the relay can be placed in a 
weak alternating current magnetic field and the magnet strength lowered to 
bring the calibration within the values given in the calibration table. This may 
be accomplished by using the aging coil of the magnet charger as shown in 
Fig. 2. The relay complete with case is placed on the center and right-hand 
legs of the charger and, with the variable transformer set at zero, the A. C. 
switch is closed. The alternating current is then increased by means of the 
variable transformer to approximately 0. 75 amp. and then slowly reduced to 
zero. If a further reduction in magnet strength is required, this process should 
be repeated using a slightly higher value of alternating current. If the magnet 
strength is reduced too much, the magnets should be recharged as described 
above and then the strength should be reduced, using a lower value of alternating 
current. 

Other types of demagnetizing or aging coils may be used for lowering the 
magnet strength as above. 

F. An armature holding check should be made after the relay has been ad
justed and calibrated to meet the values in the table. This check should be 
made by energizingthe relay to the value given in the table for the holdingtest. 
The armature should then be manually held in the last energized position while 
the positive battery lead is transferred to the opposite operating terminal. 
After waiting a second to be sure the current has built up in the operating '\?ind
ing, the armature should be permitted to, and should, reverse. This test 
should be made on both the- normal and reverse sides and the armature must 
move to the proper side when it is released from the manually held position. 

If the relay does not meet the holding test, the striking surfaces of the 
pole pieces and armature should be examined for foreign material that might 
be responsible for sticking. The armature pivots should be checked to see 
that there is proper clearance and that the armature does not bind in any posi
tion. If the armature and pole pieces are found to be in good condition and the 
relay still does not meet the requirements of the holding test, the polar pick
up values should be made as low as permitted by the minimum value given in 
the table by decreasing the strength of the permanent magnet as covered by 
Section 6-E. This will tend to improve the holding test condition. 
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CALIBRATION TABLE 

Resistance of Normal Working Polar Pick-up Value Holding Test 
Each Winding . Energization in Volts* Energization 

Normal Reverse in Volts Min. Max. in Volts 

225 Ohms 225 Ohms 7-10 4.6 6.2 12.0 
375 Ohms 375 Ohms 11-16 7.7 10.4 20.0 

50 Ohms (Single Coil) 2.4-3.4 1.57 2.11 4.1 
500 Ohms (Single Coil) 8-12 5.1 6.9 13.3 

*It is recommended that relays in service be repaired when either the normal 
or reverse polar pick-up becomes less than 90% of the minimum value or more 
than 105% of the maximum value shown in this table. 

ADDITION OF SUPPORTING BINDING POSTS 

Late in 1943 the P-3 relay was revised by adding supports between the pivot 
end of the relay structure and the top plate in order to brace the relay more 
securely, thus preventing breakage of the top plate due to shocks such as might 
occur during shipment. It is recommended that these supports be added to older 
relays when they are being serviced. The material required consists of two 
special binding posts having insulating plates riveted thereto, together with 
necessary screws and washers. (See Ref. 32, 33 ?1,nd 34, Catalog Plate T-345.) 
This material may be ordered as SBM 239057 Dwg. 8094 Sh. 2458. 

These supports should be added by first removing the "N+" and "R+" 
binding posts from the relay. Then remove ~ of the #8-36 x 1/ 4" round head 
machine screws which hold the pivot bracket to the magnetic structure and in
stall the new binding post and fasten it to the pivot bracket and magnetic struc
ture, using the #8-36 x 7/16" screw and washers provided. The nut provided is 
for shipping purposes only and may be discarded. After the first binding post 
has been secured in position, the second #8-36 x 1/4" screw should be re
moved from the pivot bracket and the second binding post installed in the same 
manner. 

CAUTION: Do not remove the second screw from the pivot support until the 
first binding post has been securely fastened to both the pivot support and the 
top plate. 
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