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This service specification covers the necessary information for the adjust
ment and calibration of PN-50E plug-in type neutral relays when taken out of 
service and returned to shop for overhaul. 

Adjustment and calibration values for each style of relay are given in summary 
tabulatfon at the end of this specification. The item numbers in this tabulation 
agree with the paragraph numbers in the following discussion. 

1. Armature Air Gap 

Before the pole faces are treated with protective coating at the factory, the 
armature is set to the_ nominal parallel air gap specified. After treatment, a 
check is made to see that the physical air gap is not less than the nominal value 
minus 0. 002 inch. 

Treatment of pole faces, when necessary, should be in accordance with in
structions outlined in Instruction Pamphlet U -5038 covering ''Union Pole Face 
Treatment. " The one large bronze insert against which the armature main stop 
pin strikes must be kept entirely free from this treatment. 

The armature is provided with two safety stop pins located near the front 
edge of the armature to prevent the armature from hitting directly against the 
pole pieces if the main stop pin should fail. These safety stop pins are filed O. 005 
inch shorter than the main stop pin and must not touch the pole faces. 

2. Armature Back Stop 

Armature back stops used on these relays are of several different lengths and 
either with or without a permanent magnet. It is important, therefore, that back 
stops from different styles of relays not be mixed. Special care should be taken 
in handling back stops with permanent magnets to keep them free from iron filings 
and other material which may be attracted to the magnets. If these back stops 
are removed from the relays a piece of iron or steel should be placed across the 
magnet pole pieces as a "keeper" and care should be taken that the magnet is not 
dropped. The ''N" on tne left end of the magnet indicates the pole which will attract 
the end of a compass which points toward geographic south. 

Backstops having magnets should be adjusted so that the magnet just touches 
the two stop-pins on the bottom of the armature with a spacer, as called for in 
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the tabulation, inserted between the main armature stop-pin and the upper pole 
face. With the spacer removed and the coil deenergized, both backstop-pins 
should make contact with the permanent magnet faces and should be approximately 
centered laterally. 

, Backstops without magnets should be adjusted so that the backstop just touches 
the bottom of the armature with a spacer, as called for in the tabulation, inserted 
between the main armature stop-pin and the upper pole face. With the spacer 
removed and the coH deenergized, the bottom of the armature should be flat against 
the backstop so that only a slight gap exists where the two are not actually in con
tact. The backstop should be approximately centered laterally with respect to 
the armature. 

The backstop must be secure.Ly clamped and the screws locked with the sheet 
metal lock washer bent up around the edges of the screw heads. 

3. Contact Adjustment 

The fingers supporting the contact springs should be straight and approxi
mately at right angles to the relay base. Adjustment of trapped (initial) pressure 
shall be ntade by bending the spring stop. with a bending tool applied as close as 
possible to the riveted end of the stop. All other adjustments of contacts shall 
be made by bending the brass finger with a bending tool applied between the rivets. 
Because of the effect of the weight of the contact tips, all checks of contact ad
justment shall be made with the relay in the normal upright position. 

Contact surfaces should not be disturbed unless there is evidence of severe 
pitting from excessive loading on· an accidental short through the contacts. In 
case contacts must be redressed, nothing coarser than a #6 pillar file should be 
used and this should be followed by the use of Metallographic paper to remove file 
marks. 

Dust from the carbon tips should then be removed by pulling through the 
closed contacts a piece of coarse lintless bond paper wider than the contacts. 
A coated, or glossy, paper should not be used, and the edges or ends should not 
be pulled through the contacts, so that particles of paper will not be left in the 
contact area. 

A. Trapped (Initial) Pressure 

The trapped pressure is the force in grams, applied at the center of the 
contact tip, required to move the contact spring away from the stop, and shall 
be within the limits specified. In measuring this trapped pressure the gram 
gauge (Pc. UN105440, reference 71 - catalog plate PT-100), or other gauge used 
for checking spring pressure should not be placed directly on the contact surface 
of the carbon tip but on the edge of the metal cup holding the carbon. 

B. Heel Contact Springs 

The adjustment of the heel contact springs should be checked by pulling out 
on the bottom of the operating arms so that the bakelite bushings are withdrawn 
from the heel spring clips and observing that all back contacts are open and that 
the front contact openings are as specified. If it is necessary to readjust the heel 
contact spring, a special fixture shown on drawing A2586-Sh. 61 (Prints will be 
furnished on request) should be used. 



u. s. & s. - 3 - Service Spec. SU-4500 

The special fixture should be assembled in place of the operating arms with 
its free ends againstthe re lay base. The fixture can conveniently be held in place 
with a rubber band around the front of the fixture and the back of the relay base. 
Use a spacer as specified at the main armature stop pin, held firmly by pressure 
'applied between the stop pins and the pivots, so as to bring the armature as close 
to the pole faces as the play in the pivots will permit. Adjust the heel contact 
springs so that the heel spring clips are approximately centered on the adjusting 
fixture pins. 

After adjusting the heel springs, the fixture shall be removed and the opera
ting arms applied. The operating arm shaft must fit freely in the bracket so that 
it can be turned without any binding. Each operating arm must be free on the shaft 
and have slight side-play in the bracket. After the ends of the shaft have been 
spread to lock it in position, it should have perceptible end play. 

The adjustment of the heel contact springs should not be changed after the 
operating arms are applied. 

On all relays having only one horizontal row of heel springs the clips which 
fit over the bakelite bushings shall be adjusted to grip the bushings by closing in 
the ends of these clips with a pair of pliers equipped with a stop to provide 5/32 
inch opening where the ends of the clips are gripped·. (See Fig. 1.) 

SPRING CLIPS 

OPERATING 

UM263832-A2586- SH. 85 

PLIER JAWS WITH STOP TO 
PROVIDE 5/32 11 OPENING WHERE 
THE ENDS OF THE HEEL SPRING 
CLIPS ARE GRIPPED. 

Figure 1 

On relays having more than one row of heel springs the clips on the bottom 
row of springs are to be closed-in as described above and all other clips are to 
be adjusted to be parallel and to be free on the bushings with a maximum clear
ance of 0. 003 inch. 

With the flanges of the bushings against the clips, the operating arms shall 
be free from the bushings. 

C. Front Contact Springs 

The front contact springs should be adjusted so that the tips barely show light 
with a spacer at the main armature stop pin as specified. A 0. 002 inch thinner 
spacer should allow the contact to close. 
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D. Back Contact Springs 

The back contact springs should be adjusted so that the tips barely show light 
with a spacer at the main armature stop pin as specified. A 0. 002 inch thicker 
spacer should allow the contact to close. 

' E. Back Contact Compression Test 

A check should be made that with a spacer as specified, placed between the 
backstop and the armature lower stop pins, all back contacts are closed. 

F. Front Contact Openings 

Checks should be made with the back contacts just touching and again with 
the armature in the fully released position to see that the front contact openings 
are as specified. 

4. Coil Spring Hold-Down Adjustment 

The coil spring should be adjusted while calibrating the relay, putting as 
much tension in the springs as possible, still leaving the relay within the cali
bration requirements. This adjustment is made by raising or lowering the adjust
ing studs.· The two springs should be adjusted to approximately the same tension 
by noting that the studs are Lowered the same distance from the pole piece brae.:. 
ket. The adjusting studs shall be securely locked with the jam nuts and lock wash
ers provided. 

5. Calibration 

Before calibrating, the relay should be energized at the charge value and 
the energization pole changed several times allowing the current to build up to 
full value in each direction. 

The Drop-Away, Pick-Up, Normal Working, and Reverse Working values 
shall be measured as described in Sections A, B, C, and D below, starting with 
normal polarity on the relay. On relays having two windings, the calibration 
values shall be measured on each winding. 

Normal polarity is obtained by applying positive polarity to the upper coil 
connection of the relay mounting base. On auxiliary windings normal polarity 
is obtained by following the polarity marked on the relay mounting base. 

A. Drop-Away 

Apply a charge as specified and then gradually reduce the current until the 
armature drops away, opening all front contacts except special "bridging" con
tacts, and closing all back contacts. This is the.drop-away value and shall be no 
less than that specified in the table. 

B. Pick-Up 

Immediately after measuring the drop-away, open the circuit for one second 
and then close the circuit to apply current in the same direction. Gradually in
crease the current until the armature picks up to close all front contacts. This 
is the pick-up value and shall be within the limits specified in the table. 
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C. Normal Working 

Immediately after the pick-up has been measured, the current shall be further 
increased, if necessary, until the armature closes against the stop pin. This is 
the normal working value and shall not be greater than that specified in the table. 

D. Reverse Working 

This is the energization required to pick-up the armature and close it against 
the stop pin with voltage applied to the relay in the opposite direction from that 
in which the relay was last charged. This value shall be obtained immediately 
after the normal working value by reducing the current to zero, opening the cir
cuit for one second, and then closing the circuit to apply current of the opposite 
polarity. The current shall be gradually increased until the armature picks up 
and closes against the stop pin. This value shall not be greater than that speci
fied in the table. 

6. Hold-Down Torque 

With the relay in the normal upright position and deenergized, the force 
applied at one end of the operating arm pivot pin required to cause the armature 
to move away from the permanent magnet shall not be less than that specified. 
This check should be made after energizing the relay with charge value using nor
mal polarity of energization. 

7. Contact Resistance·· 

Resistance of front contacts shall be measured with the relay energized and 
the armature against the stop pin, that of back contacts with the armature in the 
deenergized position. Cleaned contact resistances must not exceed the value 
given in the following table. 

Type of Contacts 

Silver to Silver
Impregnated-Carbon 

Silver to Silver 

8. Assembly of Relay Cover 

Ohms 
Front Contact 

0.09 

Ohms 
Back Contact 

0.18 

0.03 

There are two types of covers which have been used on these relays. The 
early relays used a two-piece cover consisting of a bakelite shell and a shallow 
glass cover while Later relays use a one-piece transparent plastic cover. The 
two types of covers are interchangeable. 

On early relays with a two-piece cover the bake lite shell fits into the groove 
in the base without a gasket, and a flat gasket is used between the shell and the 
glass cover. Adhesive is used on both sides of this gasket. 

On Later relays with a one-piece plastic cover a special gasket is provided 
and must be slipped over the edge of the cover so that the bead will fit into the 
groove in the relay base. Adhesive need not be used on this gasket. 
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Two methods have been used for fastening the covers on these relays. These 
methods differ only in the position in which the lock nut is assembled, but the two 
methods are not interchangeable. Refer to Fig. 2. 

When applying a new cover to a relay, the following procedure, which is the 
same for all relays, should be followed. If a cover is to be applied to the same 
relay from which it was removed, and the limiting studs were not changed, steps 
1 to 4 may be omitted. 
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E 

Figure 2 
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REVISED ASSEMBLY 
OF' LOCK NUT 

1. Straighten sheet metal lock washers "F" and loosen the lock nuts "E". 
a 

2. Place relay cover ''D" in position but do not assemble compression bush-
ings "B". 

3. Using large screw driver or special wrench in slots of limiting studs, 
adjust until top of studs are flush with top of ground bosses of relay cover. 

4. Remove relay cover, hold limiting studs fixed in their adjusted position, 
and jam the lock nuts "E" tightly to hold the limiting studs securely in place. 
Bend sheet metal lock washers "F" to lock against edge of casting and against 
flats of the lock nuts. 

5. Assemble compression bushings (with flats toward sides of relay for two
piece cover). 

6. Apply relay cover, handle "G", plate "W" and screws "H". Alternately 
tighten screws, compressing bushing "B" until handle is clamped securely against 
the top of the limiting studs. 

7. Apply lead seal "J" in the normal manner. 

9. Re lay Indexing 

The following data defines the indexing that has been established for relays 
covered by this specification. 

i 
{ 
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1. The index code always consists of a combination of letters and is used 
for both the relay base and its wall mounting base. 

2. These letters refer to specific locations for pins and for mating holes 
t'o match. Pins are shown "•" and holes "o". 

3. A code letter in the lower half of diagram always means an index pin in 
the relay base, and a mating hole in the mounting base. 

4. A code letter in the upper half of diagram always means an index pin in 
the mounting base, and a mating hole in the relay base. 

5. The index code for each relay is marked on the name plate attached to 
the front of the re lay. 

6. The index code for each mounting base is marked on the upper half of 
the base. 
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TESTING TABULATION SUMMARIZING ADJUSTMENT AND CALIBRATION 

ITEM REMARKS PN-50El 

U.S. & S. Pc. No. Stamped on Relay Nameplate UN262521 
E-M Div. Part No. Stamped on Relay Nameplate 8114027 
Indexing Code Stamped on Relay Nameplate none 

1. Armature Air Gap Min. Physical 0. 048 in. 

2. Armature Back Stop Adjustment Stop Pin Spacer O. 245 In. 

3. A. Trapped Pressure - Standard Fro"! F'orce applied at Contact Tip to gms. 75-100 
Bridging Front move Contact Spring away from gms. 25-50 
Standard Back Stop. gms. 50-75 

B. Heel Spring Adjustment - Standard Stop Pin Spacer 0. 125 In. 
Special Bridging Stop Pin Spacer 0. 240 In. 

c. Front Contact Adjustment - Standard Stop Pin Spacer. Contact just open. 0. 055 in. 
Special Bridging Stop Pin Spacer. Contact just open. o. 213 in. 

D. Back Contact Adjustment Stop Pin Spacer. Contact just open. 0. 185 In. 
E. Back Contact Compression Test Spacer between Back Stop and Armature o. 040 in. 

Contacts must close. 
F. Front Contact Opening - Standard With Back Contacts just closed. Min. 0. 070 in. 

With Armature against Back Stop. Min. 0. 095 in. 
With Operating Arms removed. Min. 0. 035 in. 

Special Bridging With Armature against Back Stop. Min. 0. 015 in. 
With Operating Arms removed. Min. 0. 010 in. 

4. Coil Hold-Down Springs Adjust to meet Calibration. 

5. Calibration - Main Winding Volts 
Charge 110 

A. Drop-Away To close Back Contacts. Min. 18 
B. Pick-Up To close Front Contacts. Min. 

Max. 45 
c. Normal Working To Stop Pin Max. 45 
D. Reverse Working To Stop Pin on reverse energy. Max. 45 

Auxiliary Winding 
Charge 

A'. Drop-Away To close Back Contacts. Min. 
B'. Pick-Up To close Front Contacts. Min. 

Max. 
c•. Normal Working To Stop Pin Max. 
D'. Reverse Working To Stop Pin on reverse energy Max. 

6. Hold-Down Torque Force on Operating Arm Shaft to Pull Min. gms. 250 
Armature from Back Stop. 

7. Contact - Silver-Carbon Front Armature against Stop Pin. Max. ohms 0.09 
Resistance - Silver-Carbon Back Armature against Back Stop. Max. ohms 0.18 

Silver-Silver Back Armature against Back Stop. Max. ohms 0.03 

• For the PN-50E2 relay main winding calibration repeat tests SA, B, C and D with 
reverse polarity "charge~'. after testing with normal polarity "charge". All values 
must be within the limits shown. 
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