
UNION SERVICE 
SPECIFICATION NUMBER SU-4514 

UNION SWITCH & SIGNAL ..••. SWISSVALE, PA. 
DIVISION OF WESTINGHOUSE AIR BRAKE COMPANY 

STYLE PN-50B D.C. BIASED NEUTRAL PLUG-IN LINE RELAY 

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

Supplementary Specifications: 

SU-4514-A - PN-50BL, Light-Out Relay 
SU-4514-B - PN-50B, Slow Drop-Away Relay 
SU-4514-C - PN-508, Track Relay 
SU-4514-D - PN-50BH, High Drop-Away Track Relay 
SU-4514-E - PN-50BA, High Efficiency, Ordinary Acting Relay 
SU-4514-F - PN-50BA, High Efficiency, Slow Drop-Away Relay 
SU-4514-G - PN-50B, High Drop-Away to Pick-Up Ratio Relay 

~************************ 

This service specification covers the necessary information for the adjust
ment and calibration of PN-50B biased neutral plug-in line relays. 

I. ARMATURE AIR GAP ADJUSTMENT 

On relays with 8F-8B and 10F-2B L. V. contacts, the armature is set at the 
factory to a parallel air gap of 0.015 inch before the pole faces are painted. 
After painting, a check is made to see that the physical air gap is not less than 
0. 013 inch. For relays with 4F-4B L. V. contacts, the air gap is set at 0. 023 
inch before painting and should not be less than O. 021 inch after painting. 

Safety stop pins must not touch the pole faces. 

Treatment of pole faces should be in accordance with instructions outlined 
in our pamphlet U-5038 covering "Union Pole Face Treatment". This pam
phlet also covers an aluminum paint material for touching up armatures, back
straps, and similar parts. 

The one large bronze insert against which the armature stop pin strikes 
must be kept entirely free from paint. 

II. PERMANENT MAGNET 

A. General 

Only magnets stamped "SA" have the proper strength for use on PN-50B 
relays. These magnets are of a special alloy that permits retention of proper 
strength indefinitely if not abused. When not in place on relays, magnets should 
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be kept in pairs, with opposite poles attracting, or supplied with a keeper. This 
applies to storage of parts as well as during return to factory for recharging. 

The polarity of the magnet should be such that the top (under the clamping 
bar) will attract the end of a compass needle which points toward geographic 
south. 

B. Assembly 

The magnetic shunt should be applied to the permanent magnet as shown in 
Fig. l with the hole end up. 

For the standard relay with low-voltage contacts, the clamping bar for 
attaching the permanent magnet is assembled with the larger width between the 
holes and the edge placed on top so as to hold the permanent magnet pole face in 
the position closer to the armature. 

CLAMPING BAR 

ADJUS1" NAME PLATE 
PROJECTION TO 
PROVIDE AT LEAST 
THE MINIMUM 
CLEARANCE IN 
ALL POSITIONS. 

PERMANENT MAGNET 

ADJUS1" INDICATOR TO _j I 3" '4--32 MIN. 

BE IN FULL VIEW Wl1"H 
ARMATURE IN DE ENERGIZED 
POSITION. 

Figure l . . . Assembly of Permanent Magnet and Adjustment of Armature 
Position Indicator 

C. Adjustment 

The permanent magnet should be adjusted so that it just touches the two stop 
pins on the bottom of the armature with the nominal spacer, specified in Table 1, 
inserted between the main armature stop pin and the upper pole face (See Fig. 
7). If necessary, in order to obtain calibration values or contact openings, this 
spacer may be varied within the limits given in Table l. 

With the armature released, both back stop pins should make contact with 
the permanent magnet face and neither should project over the edge of the per
manent magnet by more than O. 020 inch. In this position, the air gap at the 
permanent magnet pole face should average O. 004 inch parallel and must not be 
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less than 0. 003 inch at any point. This is the physical air gap from plated pole 
face to plated armature. 

After the relay has been calibrated, the permanent magnet must be securely 
clamped and the screws locked with the sheet metal lock washer bent up around 
the edges of the screw heads. 

III. INDICATOR 

Adjustment of the armature position indicator should be made to insure a 
clearance from the name plate of at least 3/32 inch in all positions. Viewed 
from the front of the relay, the red indicator should be in full view with the ar
mature in the deenergized position, and should be completely hidden with the 
armature in the energized position. Refer to Figure 1 for illustration concerning 
this adjustment. 

IV. RECEPTACLE SPRINGS 

Coil connection receptacle springs should be checked by inserting the hard
ened plug of gage UN105460, Sh. 32-A2586 into the receptacle spring (see Fig. 
8). The force to withdraw the gage from the spring should be between 3/4 lb. 
and 2-1/4 lbs. 

Contact receptacle springs in the mounting base should be checked in the 
same manner outlined for coil connection receptacle springs. 

V. CONT ACT ADJUSTMENT 

A. General 

The fingers supporting the contact springs should be straight and approxi -
mately at right angles to the relay base. All 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 
support fingers should be adjusted by using the alignment tool so that the contact 
tips make without side overlap (See Fig. 6). 

Contact surfaces should not be disturbed unless there is evidence of severe 
pitting from excessive loading or 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, because of the possibility that particles of paper 
might remain in the contact area. 

B. Heel Contact Springs 

1. Before adjusting the heel contact springs it is essential to see that the 
ends of both clip members on each spring are about the same distance from the 
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center line of the spring and that they have been pre-adjusted approximately as 
shown' in Fig. 2. That is, with a bushing as a guide, the clips in the upper rows 
should be adjusted to be parallel and free on the bushing with a maximum clear
ance of 0.003 inch. The clips in the bottom rows should be closed in enough to 
grasp the bushing. 

OPERATING ARM 

REMOVABLE BAKELITE 
BUSHINGS 

HEEL SPRING CLIPS IN UP.. 
PER ROWS,(WHEN MORE 
THAN ONE ROW IS USED) 
ADJUSTED TO BE PARALLEL 
& TO BE FREE ON BUSHINGS 
WITH MAXIMUM CLEARANCE 
OF 0.003:' 

SHAFT 

Figure 2 . . . Adjustment of Heel Spring Clips. 

UN26 3832-A 2586-SH.85 

0 

0 
PLIER JAWS WITH STOP TO 
PROVIDE ~32"0PENING WHERE 
THE ENDS OF THE HEEL SPRING 
CLIPS ARE GRIPPED, 

Figure 3 . . . Method of Closing-In of Lower Heel Spring Clips. 

2. Adjust heel contact springs using special adjusting fixture, UN242465, 
Sh. 61-A2586, with the projecting round pins, assembled in place of the oper
ating arms and pivoted in the operating arm bracket on the pin furnished with 
the fixture. The free ends of the fixture should be against the relay base. The 
fixture can convenientlybe held inplace with a rubber band around the front of the 
fixture and the back of the relay base. Use a spacer 0.080inch thick at the main 
armature stop pin, held firmly by pressure applied between the stop pin and the 
pivots, so as to bring the armature as close to the pole faces as the play in the 
pivots will permit. (See Fig. 7). 
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Adjustment shall be on the supporting fingers only and made so that the fix
ture projections, which are smaller in diameter than the operating arm bushings 
are approximately centered in the heel spring clips. This adjustment must not 
be changed after the operating arms are applied unless the contact openings 
called for in Paragraph VIII-A are not obtained. 

3. After adjusting the heel contact springs, the fixture should be removed 
and the operating arms applied. The operating arm shaft must fit freely in the 
bracket so that it can be turned without 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 the assembly, the shaft should have perceptible 
end play. 

The metal operating pins should be assembled in the proper holes in the 
operating arm where they should fit freely. They should also be free in the 
contact operating bushings which are assembled on them. 

A check should be made that all heel spring clips are adjusted as shown in 
Fig. 2. 

All bushings shouJd be positioned with the flanges against the heel clips. 
With the side play between the operating arm and its bracket taken up in each 
direction, a check should be made to see that the operating arms do not touch 
the bushings . 

C. Front Contact Springs 

The front contacts should be adjusted to just show light at their tips· using 
the nominal spacer shown in Table 1 at the main armature stop pin. It is per
missible to use spacers between the limits given in Table 1, if necessary, to 
obtain proper calibration or contact openings. A spacer O. 002 inch thinner than 
that used for making the adjustment should allow the contacts to close. 

D. Back Contact Springs 

With the back contacts open (no compression), the spring stops should be 
adjusted to just touch the back contact springs with no perceptible pressure. 
The contacting surface of each spring stop should be parallel to the back contact 
spring. 

The back contacts should then be adjusted to just show light at their tips 
using the nominal spacer shown in Table 1 placed between the permanent magnet 
and the armature lower stop pins. It is permissible to use spacers between the 
limits given in Table 1, if necessary, to obtain proper calibration or contact 
openings. A spacer 0.002 inch thinner than that used for making the adjustment 
should allow the contacts to close. 

E. Back Contact Compression Test 

With the spacer specified in Table 1 placed between the permanent magnet 
and the armature lower stop pins, the back contacts must close. 
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VI. CALIBRATION 

After the relays have been inspected and adjusted, they shall be calibrated 
to meet the values given in Table 2. Before calibrating, the relay should be 
energized at the "charge" value and no higher, the energization being pole 
changed several times allowing the current to build up to full value in each di
rection. 

A. The Polarity should be checked as follows: With the negative power lead 
connected to the "+" coil terminal, the positive power lead connected to the 
"-" coil terminal, and the relay energized at the "charge" value, the armature 
should not pick up. With the polarity of energization reversed so that the posi
tive power lead is connected to the "+" coil terminal, the relay should pick up. 
The '+" coil terminal is the right-hand coil terminal on the relay (as viewed 
from the front of the relay) or the upper coil terminal on the mounting base. 

B. Drop-Away 

The relay should be given a charge of four times the pick-up value and the 
current then gradually reduced until the armature drops away, opening all front 
contacts. This value should not be less than the value specified for Minimum 
Drop-Away in Table 2. 

The current should be further reduced gradually and a check made that the 
back contacts are fully compressed (armature resting on the permanent magnet) 
at not less than the value specified for Drop-Away With Full Back Contact Com
pression in Table 2. 

C. Pick-Up 

Immediately after the drop-away value has been measured, the current 
should be reduced to zero, the circuit opened for one second, then the current 
again applied in the same direction, gradually increasing it until the armature 
moves away from the permanent magnet with a very definite sudden motion. 
This value should not be more than 90% of the actual pick-up value measured 
on the tested 8-point relay, or 95% of the actual pick-up value measured on the 
tested 4-point or 10-point relay. 

The current should be further increased until the armature picks up to close 
the front contacts. This value should not be more than that specified for Maxi
mum Pick-up in Table 2. 

D. Working 

This value should be obtained immediately after pick-up by further increas -
ing the current until the armature completes its motion and closes against the 
stop pin. The working value should not be greaterthan the maximum value speci
fied in Table 2. 
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VII. SERVICE TESTS 

It is recommended that relays in service be readjusted when one or more of 
the following conditions occur, using as reference the calibration values for new 
relays given in Table 2. 

A. Drop-Away value of a track relay falls below 85% of the new relay value. 

B. Drop-Away value of a line relay falls below 67% of the new relay value. 

C. Drop-Away With Full Back Contact Compression(armature resting against 
permanent magnet) value falls below 33% of the new relay value. 

D. Pick-Up value increases to more than 110% of the new relay value. 

VIII. CHECK OF CONTACT OPENINGS 

A. With the operating arms and bushings removed from the heel spring clips, 
all contacts should have an opening of at least that given in Table 1 for Test 
No. SA. 

B. With the armature against the permanent magnet, there must be a front 
contact opening of at least that specified in Table 1 for Test No. SB. 

C. With the back contacts just closed, there should be a front contact opening 
of at least that given in Table 1 for Test No. SC. 

IX. PERMANENT MAGNET HOLD-DOWN FORCE 

With the relay in the normal upright position and deenergized, a force of at 
least 200 grams applied at one end of the operating arm shaft should be required 
to cause the armature to move away from the permanent magnet. This check 
should be made after the relay has been calibrated and after energizing with 
charge value using normal polarity of energization. (See Fig. 6). 

X. CONTACT RESISTANCE 

Resistance of front contacts should 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 
values given in the following table. 

Type of Contacts 

Silver to Silver
Impre gnated -Carbon 

Silver to Silver 

Ohms 
Front Contact 

0.09 

XI. ASSEMBLY OF RELAY COVER 

Ohms 
Back Contact 

0.18 

0.03 

Two types of covers, a one -piece plastic cover with a rubber gasket and a 
two-piece cover consisting of a bakelite shell and a shallow glass cover, are 
used on these relays. When a plastic cover is used, the gasket bead is fitted to 
the groove in the base without adhesive. When a two-piece cover is used, the 
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shell fits in the base without a gasket and a flat gasket with adhesive on both 
sides is used between the shell and the glass. 

The cover should be applied to a relay in accordance with the following 
procedure, referring to Fig. 4 for identification of parts. 

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

2. Place relay cover "D" and its gasket in position but do not assemble 
compression bushings 'B 11

• 

3. Using large screw driver or special wrench in slots of limiting studs 
11A ", adjust until top of studs are flush with top of ground bosses of relay cover. 

A 

Figure 4 

4. Remove relay cover, hold limiting studs fixed in their adjusted posi
tion, and jam the lock nuts "E II tightly to hold the limiting studs securely in 
place. Bend sheet metal lock washers 11F II to lock against edge of casting 11C" 
and against flats of the lock nuts. 

5. Assemble the compression bushings on the limiting studs. 

6. Apply relay cover, handle 11G 11
, plate 'W II and screws 'H 11

• Alternately 
tighten screws, compressing bushing 'B II until handle is clamped securely against 
the top of the limiting studs. 

7. Apply lead seal 'J II in the normal manner. 

XII. RELAY INDEXING 

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

1. The index code al ways consists of a combination of letters and num -
bers and is used for both the relay base and its rack mounting base. 
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2. The index code for each relay is marked on the name plate attached to 
the front of the relay. 

3. The index code for each mounting base is marked on the upper half of 
the base. 

4. When relays equipped with indexing are repaired, the index pins and 
holes must be located as on the original relays to correspond with the mounting 
bases. 

5. The index letters and numbers refer to specific locations for pins and 
for mating holes to match. In the typical examples shown in Fig. 5 the pins 
are shown "•" and the holes "o ". 

6. General information concerning the indexing of plug-in relays is given 
in Service Specification SU-4525. If the indexing reference for a specific relay 
is not marked on the name plate or mounting base it can be determined from 
Fig. 1 in Service Specification SU-4525. If a relay is being converted to another 
piece number and the new indexing reference is not known, the information will 
be supplied on request. 
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Figure 5 
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Test 
No. 

1 
2 
3 
4 

5 

6 

7 
8 

9 

10 

11 
12 

13 
I 

TABLE 1 

ADJUSTING AND TESTING TABULATION FOR STANDARD PN-50B RELAYS 

Adjust using nominal spacers for tests nos. 1-3 for all relays. Only when necessary to meet cali
bration or contact opening requirements may the spacers be changed within the indicated limits. 

Nominal Min. Max. Remarks 

Permanent Magnet Adjustment 0.145 in. 0.135 in. 0.160 in. Stop-Pin Spacer For MaQ"Ilet To Just Touch 
Front Contact Adjustment 0. 050 in. 0.040 in. 0. 055 in. Stop-Pin Spacer. Contacts Just Open 
Back Contact Adjustment 0. 039 in. 0.033in. 0.055in, , Contacts Just Open Spacer Between Perma-
Back Contact -- -- 0.032 in. -- -- Contacts Must Close nent Magnet and Armature 

Compression Test Lower Stop Pins 
Contact A. Front & Back -- -- 0. 007 in. -- -- With Operating Arms Removed 
Openings B. Front -- -- 0.050in. -- -- Armature Against Permanent Magnet 

C. Front - --- 0.020 in. -- -- With Back Contacts Just Closed 
Polarity Test Charge Plus Lead On Upper Mounting Base Terminal 

Value For Pick-Up. With Reversal, Armature 
Table 2 Must Stay Down. Reverse Several Times 

Drop-Away ---- Table 2 ---- After Charge. To Close Back Contacts 
Drop-Away With Full ---- Table 2 ---- After Drop-Away. Reduce Current Until 
Back Contact Compression Armature Rests On Permanent Magnet 
Break-Away Froml4- & 10-Pt, - --- -- -- 95% Of Actual Pick-Up 
Permanent Magnet I 8-Pt. --- - ---- 90% Of Actual Pick-Up 
Pick-Up Without ---- -- --
(To Close Cover Table 2 
Front 
Contacts) With Cover -- -- -5% +5% Permissible Variation From Actual Pick-Up 

Without Cover 
Working ---- ---- Table 2 Armature at Full Stroke 
Hold-Down Torque - - -- 200 Gms. ---- Force On Operating Arm Shaft To Pull Ar-

mature From Permanent MaQ"Ilet After Charge 
Final Electrical Inspection Recheck Tests Nos. 6 to 11 With Cover Applied 
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Relay 
Resis. 

Ohms 

25 
60 

100 
150 
240 
400 
550 
800 

1300 
2000 

TABLE 2 

CALIBRATION VALUES FOR STANDARD PN-50B RELAYS 
WITH 4F-4B L. V., 8F-8B L. V., 4FB-4F-2B L. V., OR 

10F-2B IND. L. V. CONTACTS 

Minimum 
Charge Drop-Away 

Amps. Volts Amps. Volts 

.194 4.85 .0182 .455 

.132 7.92 .0124 . 744 

.102 10. 2 .0095 . 95 

.085 12.8 .0080 1. 20 

.067 16.2 .0063 1. 51 

.053 21.0 .0050 2.0 

.046 25.3 .0044 2.4 

.039 31.0 .0036 2.9 

.030 39.0 - . 0028 3. 7 

.0255 51.0 .0024 4.8 

Drop-Away 
With Full Back 

Contact Compression 

Amps. 

.0121 

.0083 

.0063 

.0053 

.0042 

.0032 

.0029 

.0024 

.0018 

.0016 

GRAM GAGE 
UN105440 

A2589-SH.29 

Volts 

. 30 

.498 

. 63 

. 80 
1.01 
1. 3 
1. 6 
1. 9 
2.4 
3.2 

§g 
ALIGNMENT TOOL 

UN102227 
A2588- SH. 27 e;LB r-, 

BENDING TOOL 
UNI02228 ---/ 

.t.2586-SH. 27 

BENDING TOOL 

i' / UN102228 {=.~ ~2588-SH.28 

L' ~ UN102225 

~~/2588-SH.28 

.!. UN269755 

*=~2588-SH.28 

Figure 6 

/ 
BENDING 

TOOL 

Maximum Pick 
Up and Working 

(Full Stroke) 

Amps. Volts 

.0485 1. 21 

.033 1. 98 

.0254 2.54 

.0214 3.20 

.0169 4.05 

.0131 5.25 

.0115 6.3 

.0097 7.8 

.0075 9.8 

.0063 12.7 
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POLE PIECE 

HEEL ADJUSTING FIXTURE 
UN242465-A2586-SH. 61 

Figure 7 

SPRING GAGE 
UN1054 60-A 2586-SH. 32 

Figure 8 
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