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The Single-Point Style P-4 relay is a small, sensitive type code fol
lowing relay. This relay differs from the Two-Point style P-4 relay in that the 
movable contacts are mounted on the armature instead of being separately sus
pended. 

The Single-Point style P-4 is a very efficient relay, which makes it 
adaptable for operation on 11,000 foot track circuits where power economy is a 
factor, particularly in primary battery track circuits. 

This relay is made in two types: 
1. A "polar bias" relay in which, with no energy applied, the armature is 

biased to the right to keep the back contacts closed. When sufficient energy of 
the polarity marked on the coil terminals is applied, the relay armature will move 
to the left, closing the front contacts. If improper polarity is applied the arma
ture will remain in the right or deenergized position with the back contacts 
closed. 

2. A "polar stick" relay, which functions so that the armature will re
main in the last energized position when energy is removed from the coil termi-
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nals. When sufficient energy of the polarity marked on the coil terminals is ap
plied, the armature will move to the left, closing the normal contacts. When 
opposite energy is applied, the armature will move to the right, closing the re
verse contacts. 

REFERENCES AND APPLICATION 

References for the Style P-4 Single-Point relay are shown on Cat
alog Plate W-44-1. The two basic types and various resistances of the relay are 
listed also in Tables IA, IB and II herein. 

1. Track Relay Application 
The polar bias P-4 is used as a code following track relay, prima

rily where it is desirable to operate long track circuits, or in primary battery 
track circuits where battery economy is important. 

2. Approach Relay Application 
Either the polar bias or the polar stick P-4 may be used as an ap

proach relay, depending upon the type of circuit used. The approach relay is 
used at the le~ving end of the track circuit to indicate the presence of a train in 
the track circuit. This is done in most cases to approach light the signals or to 
provide approach indication without the use of line wires. 

3. Line Relay Application 
Either the polar bias or the polar stick P-4 maybe used as a line re

lay. The Single-Point P-4 relay is suitable for code frequency detection over 
long line circuits. 

MAINTENANCE AND INSPECTION 

Style P-4 relays in service should be inspected at regular intervals 
for proper code following operation, and the condition of the contacts should be 
observed. The contacts should not show excessive pitting or loss of material, al
though a small amount of roughening is to be expected, and is not harmful. 

Once every two years the calibration values of the Style P-4 code fol
lowing relay should be measured. H these values do not fall within the limits 
shown in Tables IA, IB and Il under "Field Inspection", the relay should be re
moved from service for shop repairs. 

SHOP REPAffiS 

Since the contacts are the only wearing parts in this relay, in most 
cases the relay can be restored to proper operation by dressing and readjusting 
the mt,-

In any case the relay should be readjusted in accordance with the pro
cedure hereinafter described. Polar bias relays ·are first adjusted and tested 
using a 0.007 in. contact compression spacer at core pins. Then the contact com
pression spacer is increased to 0.015 in., that of a new relay, by screwing in con
tact posts before final tests are made. This provides a relay which is capable of 
withstanding a maximum -amount of contact wear. 
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RELAY ASSEMBLY 

If for any reason it is necessary to completely dismantle and reas
semble the relay, it should be reassembled in the following manner: 

Catalog Plate W-44-1 shows the assembled relay and references for 
the detail parts. 

First, the coil and magnetic structure should be assembled to the re
lay mounting frame as shown on the catalog plate. It should be checked that the 
armature has sufficient clearance to prevent it from binding on the coil spool for 
any armature position. 

The top plate with terminal posts should now be placed on the relay 
mounting frame as shown on the catalog plate. 

POLE PIECE ADJUSTMENT 

The bottom pole pieces should be set initially to be in accordance 
with the~values given in Tables IA: IB and II. These pole pieces will be adjusted 
more accurately in calibrating the relay. 

For the polar biased relay, with the permanent magnet removed, and 
with the contacts not touching, the upper right pole piece should be. adjusted so 
that the distance between the right core pin and the right pole piece is in accord
ance with the value given in Tables IA, and IB for "Armature Bias Spacer". 

Next, the uprer left pole piece should be adjusted so that the· total 
travel of the armature is in accordance with the value shown in Tables IA and IB, 
for "Armature ~troke at Core Pins". 

For the polar stick relay, with the permanent magnet removed, the 
armature should be set midway between the pole pieces. The upper pole pieces 
should be adjusted so that the total travel of the armature. is in accordance with 
the values shown in Table II for "Armature Stroke At Core Pins", such that each 
core pin will be a distance of half the total travel distance from its corresponding 
pole piece. · 

In making these adjustments care should be taken that the relay, is in. 
its normal vertical position so that the weight of the armature will not influence 
its position. Under no circumstances shall the armature be bent in making these 
adjustments. 

PERMANENT MAGNET . 

The permanent magnet should be handled carefully, and if it is re
moved from the relay for any le.ngth of time, a soft iron bar or "keeper" should 
be applied across it. 'J'he permanent magnet should be applied to the relay in 
such a direction that the relay armature will move from right to left_ when posi
tive voltage is applied to the phis terminal of the relay. 

The strength of the permanent magnet can be measured by applying 
it to a testing device, Pc. 230275. This device is similar to the magnet structure 
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of the Style P-4 relay, with a means for measuring the grams force to pull the 
armature away from the pole face. This force is given in Tables IA, ID and II 
under "Permanent Magnet Grams". The permanent magnet can be calibrated by 
using the magnet charger described in Instruction Pamphlet U-5455. 

The handling of permanent magnets and use of the testing device for 
both one and two-point P-4 relays is covered more completely in Instruction Pam
phlet U-5432, entitled "Testing of Permanent Magnets for Style P-4 and P-10 Re
lays". 

CONT ACT ADJUSTMENT 

A. Polar Bias Relays 
The contact springs should be adjusted for initial pressure, as mea

sured by the force which must be applied to the face of the contact tip to just 
move the contact spring away from its stop. Front and back contacts should have 
an initial pressure as shown in Table IA and IB under "Front and Back Contact 
Initial Press'lire". 

The front and back contacts should be adjusted to just close with a 
0.007 inch spacer between the core pin and the corresponding pole face. The val
ue of this spacer is called "Contact Compression". 

The polar bias relay with 0.007 in. contact compression should be 
tested and adjusted as described under "RELAY.CALIBRATION". The compres
sion at all contacts should then be increased to the final value of 0.015 in., follow
ing the same method as used for 0.007 in. compression. The relay is then ready 
for final testing. 

B. Polar Stick Relays 
The initial pressure for both the normal and reverse contacts should 

be zero. This means that the contact stop should be adjusted so that it just touches 
the contact spring with no appreciable pressure. 

The normal contact posts should be adjusted to just close with a 
spacer at the left core pin whose value is given under "N. & R. Contact Adj. 
Spacer" in Table n. The reverse contacts should be adjusted in a similar man
ner with the spacer at the right core pin. 

RELAY CALIBRATION 

The relays are calibrated using the number one winding and a check 
should be made on the number two winding in accordance with the Tables IA, IB 
and II. 

A. Polar Bias Relay 
In order to provide for 0.008 inch contact wear, this reiay is first 

adjusted and calibrated with a 0.007 inch contact compression. Then the com
press ion is increased to its final value of 0.015 inch for all contacts, and the 
calibration values measured again~ 
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With the proper strength permanent magnet attached, the relay should 
first be adjusted to meet the calibration values given in Tables IA and IB under 
"0.007 inch Compression". It should be noted that positive voltage is applied to 
the plus terminal of the relay. This will check the permanent magnet assembly 
since the relay will not pick up if the poles are reversed. 

"Pick Up" is the point at which the front contact just makes, "Full 
Stroke" is the point at which the front core pin strikes the pole piece. "Release" 
is the point at which the front contact just opens and "Full Release" is the point 
at which the back core pin strikes the pole piece. Before taking release values, 
the relay should be charged to the value given in Tables IA and IB, and before 
taking pick-up and full stroke values the circuit should be opened momentarily. 

With 0.007 inch compression, the armature should go directly to full 
stroke when the front contact closes and directly to full release when the front 
contact opens. 

~ , The relay should be adjusted to meet calibration values by adjusting 
the lower pole pieces. In no case shall the bottom air gap from either pole piece 
to armature be less than 0.015 inch with the armature in that position which 
provides the smallest air gap. The release values of the relay can be raised by 
decreasing the lower left air gap. The pick-up value is lowered by decreasing the 
lower right air gap. These adjustments are not independent since a change in one 
of the air gaps will affect all calibration values. 

In case the pick-up and release values cannot be brought close enough 
together with either bottom air gap at the minimum values, the strength of the 
permanent magnet should be decreased. In case the armature will not go directly 
to full stroke or to full release, the strength of the permanent magnet should be 
increased. The upper pole pieces should not be changed from their original set
ting. 

After the relay has been adjusted for proper calibration with 0.007 
inch contact compression, the compression at each contact should be increased 
to the final value of 0.015 inch. The front contact post should be adjusted so that 
light is just visible between the contacts with a 0.016 inch spacer at the left core 
pin. It should be checked that with a 0.015 inch spacer the contacts will close. 
The back contact should be adjusted using the same spacers at the right armature 
core pin. 

The relay calibration values should then be measured and should meet 
the requirements given in Tables IA and IB under "0.015 inch compression". 
Except where indicated in the tables, no limits need be adhered to for full stroke 
and full release. No changes shall be made in the relay after the contact compres
sion has been increased to 0.015 inch. If the relay does not meet final require
ments, it will be necessary to reduce the contact compression to 0.007 inch 
and readjust completely with a different permanent magnet setting. 

B. Polar Stick Relay 
The polar stick relay is originally set up with full contact compres

sion, and when it is once properly calibrated no further adjusting need be done. 
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With positive polarity applied to the plus terminal of the relay, the 
current should first be increased to the "Charge" value given in Table II. The 
current should then be gradually reduced to zero. The polarity should then be re
versed, and the current gradually increased until the armature moves from the 
(left) normal position to the (right) reverse position. This is the "Reversal" 
current of the relay in one direction. 

The current should then be increased t-0 the charge value as before 
except with negative polarity on the plus terminal of the relay, and the procedure 
repeated to obtain the reversal current of the relay in the opposite direction. The 
reversal current in each direction should meet the limits given in Table II. When 
the armature starts to move away from one pole piece it should continue its travel 
until it comes to rest against the opposite pole piece. 

The relay should be adjusted for calibration by adjusting the bottom 
pole pieces in the same general manner as for the polar bias relay. As in the 
polar bias r~Jay neither bottom air gap should be made less than .015 in. 

The upper pole pieces should not be changed from their original set
ting in calibrating either the polar bias or polar stick relays. 

J 
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TABLE IA - CALIBRATION VALUES AND ADJUSTMENTS 
STYLE P-4 SINGLE- POINT POLAR BIAS RELAY. 

Relay Piece Number 
278606 257737 267914 236749 222974 224274 

264821 
Resistance Number One Windinl? 0.10 0.10 0.15 0.16 0.3 0.3 
Ohms+ 10% Number Two Winding 300 0.25 0.1 
Minimum Rated Amos. 0.820 0.300 0.550 0.215 
Armature Blas Soacer + .001 In. 0.010 0.015 0.010 0.015 
Permanent Mae:net. Grams + 1-0 100 90 100 90 
Armature Stroke at Core Pins 0.040 0.040 0.040 0.040 
F. & B. Contact.Initial Pressure Grams 3-5 3-5 3-5 3-5 

. I Left 3/32 1/32 3/32 1/32 
Bottom Air Gaps - Inches I Ri1rht 3/32 3/64 3/32 1/32 
CharJ?e - Amos. 3.8 1.4 2.5 1.4 

·:Adiustments With 0.007 In. Contact Snacer 
Pick-Up and Full Min. 0.750 0.270 0.515 0.205 

.. Stroke - Amos • Max. .0.760 0.285 0.530 0.215 
' Release' and .Full Min. 0.327 0.095 0.215 0.064 

Release .. Amnc::., ·· Max. 0.335 0.105 0.230 0.070 
Adiustments with 0.015 In •. Contact Snacer 

Pick-Up - Amps. 
Min •. 0.610 0.210 0.415 . 0.150 
Max. 0.705 0.245 0.480 0.175 

Full Stroke - Amnc:. Max. 
Release - Amos. Min. 0.440 0.130 0.285 0.090 
Full Release - Amn..q~ Min. 0.380 0.040 0.245 0.020 
No. 2 Wdg. P.U. - Amps. Max •. 0.021 1.5** . 0.665 

Field Insoection Limits 

Pick- Up - Amps. 
Min. 0 •. 600 0.195 0.405 0.140 
Max. 0.820 0.300 0.550 0.215 

Release - Amps. Min. . 0.327' 0.095 0.215 0.064 

**Note: With Special Shunt Resistor in Place. 
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TABLE m - CALmRA TION VALUES AND ADJUSTMENTS 
STYLE P-4 SINGLE- POINT POLAR BIAS RELAY. 

Relay Piece Number 237722 213177 223178 244309 232637 
Resistance I Number One Windin~ 0.3 0.6 6.0 16 270 
Ohms ± 10% I Number Two Winding 0.1 
Minimum Rated Amps. 0.600 0.200 0.050 0.025 0.010 
Armature Blas Spacer + .001 In. 0.010 0.015 0.015 0.015 0.015 
Permanent Magnet Grams+ 10 100 90 90 90 90 
Armature Stroke at Core Pins 0.040 0.040 0.040 0.040 0.040 
F. & B. Contact Initial Pressure Grams 3-5 3-5 3-5 3-5 3-5 

. I Left 1/8 3/64 3/64 1/32 1/16 
Bottom Air Gaps - Inches I Right 7/32 1/16 1/16 1/32 3/32 
Charge - Amps. 2.8 1.0 0.250 0.150 0.045 
Adjustments with 0.007 In. Contact Soacer 

Pick- Up and Full Min. 0.570 0.180 0.045 0.0230 0.0094 
Stroke - Amps. Max. 0.580 0.190 0.047 0.0240 0.0095 

Release and Full Min. 0.240 0.068 0.016 0.0075 0.0037 
Release - Amos. Max. 0.245 0.075 0.018 0.0085 0.0038 

Adjustments with 0.015 In. Contact Soacer 

Pick-Up - Amps. 
Min. 0.470 0.145 0.036 0.0185 0.0073 
Max. 0.540 0.166 0.042 0.0210 0.0086 

Full Stroke - Amps. Max. 
Release - Amps. Min. 0.340 0.097 0.022 0.0110 0.0049 
Full Release - Amps. Min. 0.300 0.049 0.011 0.0025 0.0032 
No. 2 Wdg. P.U. - Amos. Max. 0.88 

Field Inspection Limits 

Pick.:.up - Amps. 
Min. o •. 445 0.135 0.034 0.0166 0.0071 
Max. 0.600 0.200 0.050 0.0250 0.0100 

Release - Amps. Min. 0.240 0.068 0.016 0.0075 0.0037 

*Note: Special Non-Code Following Relay. (All adjust
ments made at 0.015 In. Compression.) 
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TABLE IT - CALIBRATION VALUES AND ADJUSTMENTS 
STYLE P-4 SINGLE POINT POLAR STICK RELAY 

Relay Piece Number 236750 223958 262322* 
Resistance I Number One Winding 0.16 0.30 270 
Ohms± 10% I Number Two Winding 18 90 
Minimum Rated Amps. 0.500 0.300 0.014 
N. & R. Contact Adjustment Spacer 0.016 0.016 0.005 
Permanent Magnet Grams± 10 65 55 20 
Armature Stroke at Core Pins 0.046 0.046 0.010 
N. & R. Contact Initial Pressure Grams 0 0 0 

Bottom Air Gaps Inches I Left 1/32 3/32 1/16 
I Right 1/32 3/32 1/16 

Charge - Amps. 1.48 0.720 0.0056 
Shop Inspection 
Min. Reversal - Amp. 0.350 0.170 0.0013 
Max. Reversal - Amp. 0.370 0.180 0.0014 
No. 2 Wdg. Min. Reversal - Amp. 0.059 0.019 
Field Inspection 
Min. Reversal - Amp. 0.235 0.140 0.0010 
Max. Reversal - Amp. 0.450 0.270 0.0017 

Armature stands in mid-position with permanent magnet removed. 

*Special Relay for C. T. C. Line Code Correction. 
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