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STYLE KN D.C. NEUTRAL PLUG-CONNECTED RELAY 

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

This service specification covers the necessary information for the repair, 
adjustment and calibration of KN neutral plug-connected relays. 

The operating parts of the KN relay are enclosed in a molded bake lite frame 
and are fully protected and sealed by the covers. The relay is mounted in plug 
connectors to allow for ease in inspection or replacement. 

Each KN relay and its plug connector are provided with indexing to make 
certain that a relay having the proper resistance and contact combination for the 
given application is applied. The indexing code consists of a series of five num -
hers which agree with numbers on projecting tabs on the bottom of the rear 
cover. These tabs enter spaces not blocked by indexing pins in the plug con -
nector assembly when the relay is mounted. 

1. DISASSEMBLY 

Disassembly of KN relays, when required, should be very carefully hand
led, particular attention being taken to see that the molded coils, frame and con
tact drive are not chipped, cracked or burned. It is necessary to remove the 
relay backstrap only when there is a defective coil or when it is impossible to 
obtain proper calibration by adjustment of the permanent magnet. 

The backstrap may be removed, when necessary, by immersing it in a solder 
pot taking care that the coils are not injured by direct contact with the solder. 
Backstrap plating should be carefully inspected and repaired or replaced as re
quired to prevent rusting. 

In order to remove the contact drive, the procedure should be as follows: 

(a) Remove the front and rear covers. 

(b) Disassemble the. permanent magnet, clamping spring and bottom cover. 

(c) Release the guide rod by removing the lead which holds it in position. 

(d) Remove the guide rod, contact drive and guide bar from the relay contact 
frame. 
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2. CONTACT DRIVE 

(a) It should be checked that the molded contact drive will slide freely on the 
guide rod when it is inserted in the two ~learance holes provided for it. If there 
is evidence of friction between the contact drive and the guide rod, the two holes 
should be line reamed to 0.0935 in. diameter (#42 drill size). 

(b) The nine spring slots through the body of the contact drive should have 
horizontal.openings of between 0.013 in. and 0.014 in. Slots having openings of 
less than 0.013 in. may be widened by drawing fine emery cloth through them in 
a plane perpendicular to the contact drive axis, making alternate cuts on top and 
bottom of the slots. 

(c) All armature surfaces, slots and guide rod clearance holes should be 
thoroughly cleaned immediately prior to assembly; 

3. CONTACT,FRAME 

(a) Each contact frame should be checked on Tool, Pc. UN243319-Dwg. 
B12837-Sh. l, to see that all flexible contact members are correctly aligned. 
All contact buttons and pole faces should be thoroughly cleaned prior to assembly. 

(b) Surfaces on the contact buttons should not be disturbed unless there is 
evidence of pitting due to excessive load. Roughened or pitted buttons may be 
lightly trimmed with a very fine file and then smoothed with metallographic (fine 
emery) paper or crocus cloth and/or burnished with Western Electric Contact 
Cleaner #265C (U.S. & S. Reference UJ39892). 

(c) The guide bar clearance hole for the guide rod should be reamed to O. 0935 
in. diameter (#42 drill size). It should be checked that the guide bar is free 
from J?urrs particularly on the two projecting pads. The guide bar should then 
be thoroughly cleaned with alcohol and wiped dry with a clean, lintless cloth. 

4. RELAY ASSEMBLY (Dwg. B12785-Sh. 1) 

(c) When it is necessary to replace the coils, the dual coil unit should be as
sembled with the terminals close to the frame and to the rear of the relay. The 
leads should be soldered to the terminals, which should then be bent down at an 
angle of approximately 60° • The lead length should be just enough to fit them in 
the locating slots provided in the rear cover. The free ends of the coil leads 
should then be soldered to the fingers in the relay frame and t~ joints thoroughly 
cleaned to remove all traces of soldering flux before assembling other parts. 

(b) The guide bar should be assembled in the slots of the contact frame pro
vided for that purpose, with the pads on the guide bar toward the inside of the 
frame. 

(c) The contact drive should be applied to the contact frame from the side of 
the frame away from that containing the guide bar so that a flexible contact spring 
engages each slot of the contact drive. 

(cl) The guide rod should be inserted through the hole in the bottom of the con-
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tact frame, through the two clearance holes in the contact drive, and into the 
hole in the guide bar. 

(e) Before final assembly it should be checked that the total rotary motion 
between the electromagnet armature and the stop pads on the guide bar is not 
less than 0.010 in. nor more than 0.020 in. This may be done by holding the 
electromagnet armature manually against one stop pad and gaging the gap at the 
other stop pad. If the total rotary motion is not within these limits, the guide 
bar should be removed and bent across the width so as to bring the stop pads 
closer to or farther from the armature. It should then be replaced and the 
rotary motion checked again. When bending of the guide bar is necessary, it 
should be securely clamped in the center and bent at the ends so that the clear
ance hole will not be distorted. 

(:f) To locate it properly for final assembly, the contact drive should be held 
squarely and firmly against the electromagnet pole pieces. This may be done 
conveniently by placing a fully charged permanent magnet across the top of the 
electromagnet cores if the backstrap is not assembled, or by energizing the re -
lay coils at the Charge value if the backstrap is assembled, checking carefully 
that the contact drive is in the proper position. 

With the contact drive held against the electromagnet pole pieces, it should 
be checked that the opening between the permanent magnet armature and the 
bakelite stop pad on the bottom of the contact frame is not less than O. 023 in. 
nor more than O. 030 in. If this opening is more than O. 030 in. the contact drive 
should be replaced; if the opening is less than O. 023 in. , it is permissible to re
move a small amount of bakelite from the top of the stop pad providing that the 
gap between the permanent magnet armature and the top of each permanent magnet 
pole piece is maintained as explained in Section 4(h). 

(g) With the contact drive held firmly against the electromagnet pole pieces, 
· the relay should be inverted and the guide rod well in the contact frame filled 

with 7% antimony lead, thus securing the contact drive in its operating position. 
In order to confine the metal to the well, it is suggested that a temporary bar
rier be applied around the guide rod and against the bakelite during the pouring 
process. 

(h) The contact drive should then be released so that it is free to move and it 
should be checked that total rotary motion between the electromagnet armature 
and the stop pads on the guide bar is within the limits specified in Section 4(e). 

With the contact drive held against the bakelite stop on the bottom of the 
contact frame, it should be checked that the gaps between the permanent magnet 
armature and each permanent magnet pole piece is not less than 0.005 in. If 
either gap is less than this amount, it will be necessary to replace either the 
drive element (due to misalignment of the permanent magnet armature causing 
one small gap and one large gap) or the contact frame (due to a short bakelite 
stop causing both gaps to be small). 
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5. CONTACT ADJUSTMENT 

(a) To adjust the contacts, 0. 013 in. thick spacers should be inserted be
tween the electromagnet armature and each electromagnet pole piece and the 
contact drive should be held firmly against these spacers. The contact drive 
may be held in position by temporarily applying the backstrap, if dismantled, 
and energizing the coils at the Charge value. 

(b) With the contact drive held in position, all of the short brass contact 
members should be adjusted so that the silver contact buttons just touch the 
corresponding silver contact buttons on the flexible members. Contact Adjusting 
Tool, Pc. UN243059-Dwg. A2586-Sh. 68 has been specially designed for this 
purpose. 

Corresponding buttons should be adjusted to meet squarely and at the same 
time. In no case should the flexible members be bent to adjust the contacts. 

In ordet to check the contact adjustment, 0.012 in. or 0.014 in. spacers 
should be inserted in each working gap. When two 0.012 in. spacers are used, 
all back contacts should be open and all front contacts should be closed and, 
when two 0.014 in. spacers are used, all front contacts should be open and all 
back contacts should be closed. 

6. PERMANENT MAGNET 

(a) The permanent magnet should be applied to the bottom faces of the per
manent magnet (lower) pole pieces with the end marked "N" to the right looking 
at the front of the relay. After chargmg, it should be checked that the pole 
marked "N" will attract the end of a compass needle which points toward geographic 
South. 

(b) The magnet should be fully charged and then partially demagnetized or 
"aged .. by applying a suitable value of alternating flux. Magnets may be charged 
and aged using magnet charger, Pc. UN299083-Dwg. Cl6854-Sh. 3, with pole 
piece adapters of soft steel separated by non-magnetic spacers as shown in 
Figures 1 and 2. To prevent overheating of the magnet charging coil, the d-c. 
switch should be closed only during the short time required for charging. 

(c) In case a magnet is weakened too much, it should again be fully charged 
and then aged with a smaller value of alternating current. 

7. CALIBRATION 

(a) In preparation for calibration, the backstrap should be applied to the top 
of the cores and firmly clamped in position. 

(b) Relaycalibration is determined by the strength of thepermanentmagnet. 
As the magnet is weakened or "aged" as explained in Section 6, the relay pick
up and drop-away values decrease. Thus the strength of the permanent magnet 
should be adjusted until the pick-up, working and drop-away values given in 
Table 1 are obtained. · 

_) 
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(c) Relay drop-away should be measured by energizing to the Charge value 
specified in Table 1, then gradually reducing the current until the contact drive 
drops away, opening all front contacts and closing against the back stop. This 
drop-away value must not be less than the minimum value given in Table 1. 

(d) After the drop-away value has been obtained, the current should be re
duced to zero, the circuit opened for one second, and energization reapplied with 
the same polarity, gradually increasing the current until the contact drive picks 
up, closing the front contacts. This pick-up value must be within the limits given 
in Table 1. 

(e) The current should be further increased, if necessary, until the contact 
drive completes its motion, closing against both electromagnet pole pieces and 
fully compressing the front contacts. This working value must not be greater 
than the maximum value specified in Table 1. 

(t) Whenproper calibrationhas beenobtained, the permanentmagnet clamp
ing spring aria the bottom cover should be applied and drop-away, pick-up and 
working values rechecked. 

(g) Drop-away time, for relays on which this is a requirement, is adjusted 
by altering the gaps between the electromagnet cores and the backstrap by in
serting shims consisting of small pieces of 0. 003 in. brass or bronze shim stock 
to one or both gaps or by scraping plating from the surfaces in contact. 

Drop-away time may be accurately measured using the Time Bridge, de
scribed in Instruction Pamphlet U -5124 and connected per view ''B" of Dwg. 
Cl6808-Sh. 3 which is made a part of that pamphlet. The circuit must include a 
snubbing resistor connected across the relaycoils and a second resistor in ser
ies with this combination, values of which are specified in Table 1. The test 
voltage must be as specified in Table 1. 

Time for drop-away must be within the limits given in Table 1. 

In case drop-away time can not be obtained by adjusting the backstrap gaps, 
further adjustment of the permanent magnet strength may be made as explained 
in Section 6. In no case, however, may the pick·up, working and drop-away 
values be outside the limits specified in Table 1 after the drop-away time ad-
justments are completed. · 

(h) When correct calibration values have been obtained, the backstrap should 
be fastened to the cores by molding 7% antimony lead around the joints, using 
leading fixture, Pc. UN243318-Dwg. A2586-Sh. 69, which has been designed 
for this purpose. 

8. RUNNING TEST 

Before relays are finally approved they shall be given a fifteen hour (or 
longer) running test. They shall be connected in cascade in small groups as 
shown in Figure 3. If any relay causes its group to stop, it shall be carefully 
checked for sources of friction, recalibrated and given a second running test. 
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After the running test, it shall be checked that each relay meets the cali
bration requirements of Table 1. 

6 PLATE RECTIFIERS 

CI.OSE&OPEN 
TO 3TART C , _ __....,___, 

NOTH: All front contacts on each relay to be connected in multiple and all 
~ · back contacts on each relay to be connected in series. 

FIG. 3 . • • CIRCUIT FOR RUNNING TBST ON KN RELAYS 

9. GBNBRAL INSPECTION 

(a) A general inspection of the contacts shall be made after adjustment to 
see that they are properly aligned and meeting squarely. 

(b) It should be checked that the resistance of each silver-to-silver contact, 
measured by connecting to the external fingers, does not exceed 0.03 ohm. If 
necessary, the contacts may be cleaned by drawing between them a lintless cloth
covered metal strip moistened with alcohol, followed immediately by drying with 
a clean, dry lintless cloth-covered metal strip. 

(c) A careful inspection should be made to determine that all foreign matter 
has been removed from the interior of the relay. 

10. FINAL INSPBCTION 

(a) The calibration tag, which is attached to the inside of the rear cover, 
should be marked with the new date and the inspector's initials. 

(b) The front and back covers should be carefully assembled to be sure that 
all gaskets lie smoothly and are fully compressed, sealing the relay tightly. 

(c) After sealing, the relay should be examined through the window to see that 
contacts and driving parts have not been misadjusted, and that tag is properly 
filled out. 

(d) The gaskets should not extend beyond the edges of the frame. 

11. SBRVICB TESTS 

It is recommended that relays in service be readjusted when one of the fol-
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lowing conditions occurs, using as reference the calibration values for new or 
overhauled relays given in Table 1: 

(a) Drop-away value falls below 80% of the new relay minimum value. 

(b) Pick-up or working value increases to more than 115% of the new relay 
maximum value. 

12. TEST OF PLUG CONNECTORS 

Each plug connector contains a number of receptacle springs which engage 
the relay fingers. To insure proper operation of the relay, the receptacle springs 
may be checked as follows: 

1. With the relay in position it should be checked visually that each relay 
finger extends to or beyond the edge of its receptacle spring thus providing an 
adequate contact. 

2. With,. the relay removed from the plug connectors, a spring pressure 
check should be made on each receptacle spring. For a receptacle spring having 
proper pressure a force of at least two (2) ounces should be required to remove 
a polished metal finger 1/64 in. thick inserted between the spring and the bake
lite. Spring gage, UN320728-A2586-Sh. 39 has been specially designed for this 
purpose. 

TABLB l 

CALIBRATION V ALUBS FOR NBW OR OVERHAULED KN RELAYS 

Drop-Away Time Tests 
Circuit Constants Drop-Away Time 

Relay Max. P.U. Min. Min. Snubbing Max. Min. 
Relay Resis. Contact Charge &Wkg. P.U. D.A. Series Res. Res. Test (Milli- (Milli-

Pc. No. (Ohms) Comb. (m.a.) (m.a.) (m.a.) (m.a.) (Ohms) (Ohms) Voltage seconds) seconds) 

UN191350 60 6F-3B 300 75 60 30 20 25 24 28 22 
UN296020 60 8F-1B 300 75 60 30 -- -- -- -- --
UN191490 140 6F-3B 200 50 40 20 0 25 24 26 20 
UN296021 140 8F•lB 200 50 40 20 -- -- -- -- --
UN191492 230 6F-3B 160 40 32 16 -- -- -- -- --
UN191491 350 6F-3B 136 34 27 13 0 25 24 25 18 
UN231538 600 6F-3B 96 '24 19 9.5 -- -- -- -- --
UN300591 5.5 6F-3B 908 227 181 90 -- -- -- -- --
UN318425 60 6F-3B 300 75 70 40 -- -- -- -- --

Printed in U.S. A. 


