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· I; DESCRIPTION 

Style PP.,..64 Plug-In Code Following 
Relay for Approach Control Service 

******************** 

This relay consists of a Style P-4 single point .relay unit mounted in a PN-50 
type plug-in relay housing. The relay coil has two windings, a local winding and 
a pick;-up winding. In service, current in the local winding is used to bias the 
re lay armature in the drop-a way position and current in the pick-up winding causes 
the armature to move to the pick-up position by opposing the effect of the current 
iri the local winding. 

The relay unit has only a front contact and i:;i designed for mounting with the 
armature in the horizontal position. The calibration of the relay is affected by 
magnetic disturbances in close proximity and all adjustment and calibration should 
be done with the relay in its normal operating position and isolated from masses 
of magnetic materials or strong magnetic fields. 

II. SERVICE TESTS 

It is recommended that the calibration values of the relay be checked once 
every two years. If these values fall outside the limits specified for "0. 006 in. 
Contact Compr.ession" in Table 1, the relay should be removed from service for 
shop repairs and adjustment. 

III. ARMATURE 

If the armature is not properly aligned with respect to the contact tips; it 
should be relocated by loosening the screws, holdingitto the relay support bracket, 
moving the armature to the proper position and securing it in place. In no case 
should the armature be moved to a position where it can rub on the coil spool. 

IV. PERMANENT MAGNET 

The permanent magnet should be handled carefully. When not in place ort the 
relay, a soft iron bar or "keeper" should be applied across the poles. The 
polarity of the magnet should be such that the pole marked "N" will attract the 
end of a compass needle which points toward geographic south. When installing 
the magnet, the end marked "N" should be toward the observer's left as viewed 
from the front of the re lay. 

Instruction Pamphlet U -5455 describes a magnet charger suitable for charging 
and aging (reducing the strength of) these permanent magnets. 
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The strei:igth of the permanent magnet should be determined by applying it, to 
the test device Pc. UN230275 which is covered by Instruction Pamphlet U-5432. 
This device is made with a magnetic structure similar to that of the P-4 relay 
unit, and a gauge is provided for measuring the force in grams required to pull 
the armature away from the pole piece.· This force is a measure of the permanent 
magnet strength. · 

The permanent magnet strength is adjusted by charging to saturation .and then 
aging until the proper test pull ~pecified in Table 1 is obtained. If the magnet 
strength falls below the minimum value given in the table, the· magnet should be 
fully charged and thenJ1ged to the correct value. 

V. POLE PIECE ADJUSTMENT 

in making these adjustments, it is important that the relay be in its normal 
horizontal position. The rear pole pieces should be set first to the approximate 
ctRear Air Gap" values given in Table 1 and not locked as they may be adjusted 
later in calibrating the relay. 

The front left pole piece should next be adjusted as follows: With the per
manent magnet removed, adjust the contact to just close with the armature in its 
normal free position. Then apply the magnet and, with the uArmature Bias 
Spacer" as specified in Table 1 between the front left pole face and the armature 
stop pin, adjust the pole piece so that the contact just closes. With a O. 001 inch 
thicker spacer, the contact shall be open. Under no circumstances shall the 
armature be bent in making these adjustments. 

The front right pole piece should be adjusted next so that the totaltravel of 
the armature is in accordance with the value shown in Table 1 for "Armature 
Stroke at Stop Pins". 

VL CONTACT ADJUSTMENT 

The spring stop should be adjusted so that light is barely perceptible between 
the contact spring and the spring stop. This will provide zero initial pressure 
between the spring and its stop. The contact shall then be adjusted to just close 
with a O. 006 inch spacer between the stop pin and the corresponding po le face for 
purposes of calibration. The spacer thickness is the measure of contact com
pression. Do not bend either the cop.tact spring or the armature in making the 
above adjustment. · 

VII. CALIBRATION 

The relay shall be calibrated using the pick-up winding LT+ and T- as shown 
in Fig. 1. In order to provide for 0. 008 inch contact wear, the relay is first 
calibrated with 0. 006 inch contact compression; then the contact compression 
is increased to its final value of 0. 014 inch and the calibration values are meas
ured again. 
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For O. 006 inch compression calibration, the relay armature should travel 
full stroke at the same current at which the relay picks-up or drops-away. 

For O. 014 inch compression calibration on pick-up the full stroke value may 
qe higher than the pick-up value, but this value is not important and need not be 
measured;on drop-awaythe full drop-away may occur at agreater value ofnega
tive current than the drop-away. 

No changes in the pole pieces orpermanent magnet strength should be made 
after the contact compression has been increased to its final value of O. 014 inch. 
If the relay does not meet the final calibration requirements, any readjustment 
necessary must be made with the contact compression set at O. 006 inch. 

Calibration values for both 0. 006 inch and 0. 014 inch contact compression 
ate found in Table 1. Currents flowing when positive voltage is applied to the 
positive terminal (LT+) are referred to as positive currents (+), and currents 

· flowing when negative voltage is applied to the positive terminal are referred to 
as negative currents (-). 

C~.libration is obtained in the following manner. With the contact compression 
set at 0. 006 inch, charge the relay with negative current, reduce the current by 

bne-half, reverse to positive current and back again to negative current and then 
increase again to charge value. Reduce the current until the relay picks-up. 
If the relay has not picked-up when zero current is reached, reverse to positive 
current and increase current until the relay picks-up. 

To obtain drop-away calibration, charge the relay with positive current to 
a magnitude of one-half the pick-up charge, reduce the current to zero, reverse 
to negative current and increase until the relay drops-away to full stroke.· 

To obtain specified calibration at O. 006 inch contact compression, the rear 
pole pieces and permanent magnet strength may be adjusted but in no case shall 
the rear aiF gap from either pole piece to armature be less than O. 015 inch with 
the armature in the position providing the smallest air gap. The drop-away value 
of the relay can be raised by decreasing the left rear air gap. The pick-up value 
can be lowered by decreasing the right rear air gap. These adjustments.are. not 
independent since a change in one of the air gaps will affect all of the calibration 
values. 

In case the pick-up and drop-away values cannot be brought close enough to
gether with either air gap at the minimum value, the strength of the permanent 
magnet should be decreased. In case the armature will not go directly to full 
stroke on pick-up and drop-away at O. 006 inch contact compression, the strength 
of the permanent magnet should be increased. The front pole pieces should not 
be changed from their original adjustment. 

VIII. LOCAL WINDING CHECK 

After final calibration, a check of the relay operation using both windings 
shall be made as described in the following. Arrange wiring and meters per 
Fig. 2. With the IL circuit open, set the current in the IT circuit byvarying RT, 
at a value well below that shown in Table 1 for pick-up current for this test. 
Then open the IT circuit. Close the IL circuit and set the current, by varying RL, 
to the value given in Table 1 and then close the IT circuit. Increase the current 
in the IT circuit until the relay picks-up. This current should agree with the 
pick-up current given for this test in Table 1. 
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After cleaning, the contact resistance shouldnot exceed 0.05 ohmfor silver
platinum to silver-platinum contacts and should not exceed O. 10 ohm for silver
platinum to silver impregnated carbon contacts. Contact resistance should be 
measured with the relay armature picked-up to full stroke. 

!,. .. 

Relay Piece Number 

Ohms - Pick-Up Winding 
Ohms - Local Winding 

MECHANICAL ADJUSTMENTS 

Left Rear Air Gap 
Right Rear Air Gap 
Armature Bias Spacer 
Armature Stroke at Stop Pins 
Final Contact Compression 
Permanent Magnet 

CALIBRATION 

Charge 

Contact Compression 0. 006 inch 

Pick-Up 
Drop-Away 

Contact Compression O. 014 inch 

Pick-Up 
Drop-A way - Full Stroke Max. 

LOCAL WINDING CHECK 

Local Amperes IL 

P. U. Amperes IT 

Lead Storage Ce Us 

RL - Approx. 

RT -Approx. 

Table 1 

UN346995 

0.3 
15 

0. 093 inch 
0. 093 inch 
O. 014 inch 
0. 030 inch 
O. 014 inch 
35± 10 grams 

AMPS 

0.200 

0 ± o. 002 

UN372429 

0.3 
60 

-0.112 Max.; -0. 070 Min. 

0.040 

0 ± o. 002 
-0.090 

o. 200 ± o. 002 

1 

35 ohms 

20 ohms 

0.020 


