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RELAYS (WIRE-SPRING TYPE) 

REPLACING CONTACTS 

1. GENERAL 

1.01 This section covers procedures for replacing 
contacts on springs of AF-, AG-, AJ-, AK-, 

AL-, AM-, 286-, 287-, and 288-type relays. 

1.02 This section is reissued to: 

• Incorporate information contained in the 
Addendum 

• Revise List of Tools and Materials 

• Revise Caution following List of Tools and 
Materials 

• Revise Caution preceding 3.22 

• Add Note preceding 3.22. 

1.03 Before making replacement of contacts on 
the apparatus covered herein, remove the 

circuit from service in accordance with approved 
procedures. In order to prevent adverse service 
reactions, it may be necessary to remove associated 
circuits from service or to isolate the springs on 
which contacts are to be replaced. 

1.04 Before attempting to weld contacts on working 
apparatus, it may be advantageous to practice 

doing the work on spare apparatus if available. 

1.05 Reference shall be made to Section 069-310-801 
for a description of the 1004B and 1013A 

tool kits. 

2. TOOLS AND MATERIALS 

CODE OR 

SPEC NO. 

TOOLS 

578J 

669A 

DESCRIPTION 

TOOLS 

674A 

675A 

675B 

684A 

688A 

688B 

Spring lifter (for use on 286-, 
287-, and 288-type relays) 

Spring holder (for use on upper 
half of AK- and AM-type relays) 

Spring holder (for use on lower 
half of AK- and AM-type relays) 

Insula tor (for use on AK- and 
AM-type relays) 

Spring holder (for use on upper 
half of AK- and AM-type relays) 

Spring holder (for use on lower 
half of AK- and AM-type relays) 

1004B Tool kit 

1013 A Tool kit 

R-1051 Pillar file 

AT-7860 long-nose pliers 

— 5-inch diagonal pliers 
MATERIALS 

KS-2423 Cloth 

KS-14666 Cloth 

P-10A949 U-shaped contact (for 

Contact removing pliers 

Contact s epa ra to r (for use on 
286-, 287-, and 288-type relays) 

fixed sp r ings , AF-, AG-, AJ-, 
AK-, AL-, and AM-type relays) 

P-16A180 Contact tape (used on all movable 
twin springs) 

P-19A353 U-shaped contact (used on all 
fixed sp r ings , 286-, 287-, and 
288-type relays) 

840054787 Contact for replacement of silver 
contacts on multicontact relays 
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CODE OR 

SPEC NO. DESCRIPTION 

MATERIALS 

— Flat toothpick (flat at one end, 
pointed at the other) 

— Rubber pencil eraser 

—- No. 320 aloxite cloth 

Caution: When replacing contacts on 
multicontact relays, both twins and fixed 
will be replaced. The replacement contacts 
are palladium, and mating surfaces must 
be like material. 

3. PREPARATION 

PREPARATION OF APPARATUS 

General 

3.01 In preparing for the replacement of contacts 
on wire-spring type relays, it is necessary 

to remove the contact cover and crosstalk shield 
(if provided) of the relay on which contacts are to 
be replaced. It is also necessary, in all cases, to 
disengage both legs of the balancing spring from 
the card. 

Al l Relays 

3.02 Contact Cover: Remove the contact cover 
from the relay to be worked on. Do not 

remove the covers from any other relays. 

3.03 Crosstalk Shield: After removing the 
contact cover, remove the crosstalk shield, 

if provided, by grasping the upper or lower right 
side of the shield with the B long-nose pliers and 
pulling the shield straight out from the relay. 

AF-, A G - , AL- , and 12-Position AJ-Type Relays 

A l l Contacts 

3.04 Disengaging Balancing Spring Legs: 

Disengage both balancing spring legs from 
the card as follows. 

(1) Block the relay operated using the 768A 
tool. Hold the 628A balancing spring lifter 

in the left hand, and insert the spring lifter 
next to the upper leg of the balancing spring 
with the end of the lifter just behind the comb. 
Roll the end of the lifter under this leg of the 
spring so the spring rests in the groove of the 

lifter. Then draw the lifter forward as far as 
possible. 

(2) With the right hand, place the end of the 
KS-6320 orange stick on the edge of the 

card in line with the fixed contacts. Raise the 
spring with the spring lifter and, at the same 
time, press the card downward with the orange 
stick. When the spring clears the top of the 
card, move it toward the left so it is free of 
the card. Withdraw the spring lifter. 

(3) Disengage the lower leg of the spring in 
the same manner, except use the opposite 

end of the spring lifter. Roll this end of the 
lifter over the top edge of the leg, and push 
downward with the lifter while pressing upward 
with the orange stick against the bottom edge 
of the card. After both legs of the balancing 
spring are disengaged, remove the blocking tool. 
Figure 1 shows the balancing spring legs disengaged 
from the card. 

KS-85II PROTECTIVE 578E CONTACT 
TWEEZERS APRON STRIPPING PLIERS 

Fig. 1—Removing Contact From M o v a b l e Twin Spring 
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Contacts on All Movable Twin Springs 

3.05 No f u r t h e r p r e p a r a t i o n is requ i red for 
replacing the contacts on these springs. 

Contacts on Fixed Springs 

3.06 Relays Having Contact Cover Spring and 
Normally Closed (Break) Contacts 

(1) On these relays, insert a 656A insulator to 
prevent shorting of the movable break contact 

springs with the contact cover spring during 
replacement of fixed contacts. If the relay has 
break contacts in both the 1 through 6 and 7 
through 12 position groups, use two insulators. 
If only one of these groups has break contacts, 
only one insulator is required. 

(2) To insert a 656A insulator, hold the tab of 
the insulator with the offset portion toward 

the contact cover spring. Insert the insulator 
between the contact cover spring and the movable 
break contact springs until the insulator touches 
the spoolhead. Figure 2 shows the insulators in 
position. 

Fig. 2—Removing Contact From Fixed Spring 

(3) Continue preparation of the relay as covered 
in 3.07. 

3.07 Relays Having Normally Closed (Break) 
Contacts 

(1) On these relays, spring holders are required 
to hold the break contact springs away from 

the fixed contacts during replacement of fixed 
contacts. The 629A spring holder is used for 
positions 7 through 12 and the 629B spring holder 
for positions 1 through 6. If the relay has 
break contacts in both the 1 through 6 and 7 
through 12 position groups, use both spring 
holders. If only one of these groups has break 
contacts, only the spring holder for that group 
is required. 

(2) To inse r t the 629A or B spr ing holder, 
proceed as follows. Hold the spring holder 

in one hand and, with the other hand, push the 
card to the right to open the gap between the 
fixed and break contacts sufficiently to insert 
the holder. Insert the notched leg of the holder 
into the gap with the six notches in line with 
the six positions (1 through 6 or 7 through 12) 
on the relay. Swing the outer end of the holder 
to the right, engaging each pair of twin break 
contact springs in the proper notches. Move 
the holder to the right, and clip the holder on 
the core plate. Release the card, and make 
sure each pair of twin springs is engaged by 
the proper notch in the spring holder. Figure 
2 shows both spring holders in position. 

3.08 Relays Having Normally Open (Make) 
Contacts 

(1) After the insulators and break contact spring 
holders, if required, have been positioned 

on the relay, use the 630A spring holder with 
detachable clamp to hold the make contact springs 
away from the fixed contacts as covered in (2), 
(3), and (4). 

(2) P r y the ca rd f rom i ts pos i t ion on the 
armature with the KS-6320 orange stick as 

follows. Place one end of the orange stick over 
the end of the center leg of the armature and 
under the adjacent edge of the card. Tilt the 
card outward with the orange stick so it can be 
moved over the ends of the armature legs, and 
remove the orange stick. With the right hand, 
push the card to the left to open the gap 
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between the fixed and make contacts sufficiently 
to permit the insertion of the spring holder 
without the clamp. With the left hand, insert 
the spring holder through this gap with the 
handle at the bottom and the notches facing 
away from the relay. Turn the handle to the 
left and release the card. Position the spring 
holder so its large projection is centered between 
positions 6 through 7 on the relay, and the pairs 
of twin make springs are engaged by the proper 
notches in the holder. 

(3) After positioning the spring holder on the 
relay, place one end of the KS-6320 orange 

stick between the armature and adjacent edge 
of the card. Tilt the card inward with the 
orange stick so the card can be moved over the 
ends of the a rma tu re lugs . Then, with the 
orange stick, push the card inward against the 
core plate. 

(4) Hold the clamp of the spring holder by the 
handle with the notch of the clamp pointing 

downward. Place the metal loop at the top of 
the clamp on the end of the spring holder that 
extends above the make contact springs. Move 
the clamp downward so that the notch in the 
bottom of the clamp engages the pin near the 
bottom of the spring holder. The clamp will 
hold the make contact springs in their proper 
notches in the spring holder. 

(5) Using the 628A balancing spring lifter, place 
the outer end of the top leg of the balancing 

spring in the notch at the top of the spring 
holder. Similarly place the outer end of the 
bottom leg of the balancing spring in the notch 
at the bottom of the spring holder. Figure 2 
shows the spring holder and clamp in position. 

24-Position AJ- and AL-Type Relays 

AH Contacts 

3.09 Disengaging Balancing Spring Legs: 
Disengage both balancing spring legs from 

the card as covered in 3.04. 

Contacts on Twin Movable Springs 

3.10 Springs in Positions 1 Through 12 (Left 
Row): No further preparation is required 

for replacing contacts on these springs. 

3.11 Springs in Positions 13 Through 24 (Right 
Row) 

(1) Insert the pointed end of a modified KS-6320 
orange stick between the two front molded 

assemblies as covered in (2) to provide sufficient 
clearance for the use of the stripping and welding 
pliers on contacts of these springs. 

(2) Cut a piece, approximately 1 1/2 inches 
long, from one end of the orange stick. 

Insert the pointed end of this piece of orange 
stick in the space to the right of the left fixed 
contact springs of the relay so the tip of the 
o range stick j u s t touches the comb of the 
right-hand molded section as follows. If contacts 
are to be replaced on twin movable springs in 
positions 13 through 18, insert the short length 
orange stick approximately midway between the 
upper and center legs of the card. If contacts 
are to be replaced on twin movable springs in 
positions 19 through 24, insert the orange stick 
approximately midway between the lower and 
center legs of the card. To prevent damaging 
the teeth of the comb, take care in using the 
orange stick not to exert pressure against the 
teeth. Move the orange stick to the left until 
it engages the side of the left molded assembly. 
Push this assembly to the left sufficiently to 
insert approximately 1/8 inch of the orange stick 
between the two assemblies. If the orange stick 
is inserted in the upper half of the relay, tilt 
it upward; if in the lower half, tilt it downward. 

Contacts on Fixed Springs 

3.12 Springs in Positions 1 Through 12 (Left 
Side): Position the 630A spring holder with 

detachable clamp to hold the left twin movable 
contact springs away from their associated fixed 
contacts as covered in 3.08. 

3.13 Springs in Positions 13 Through 24 (Right 
Side): No further preparation is required 

for replacing contacts on these springs. 

AK- and AM-Type Relays 

All Contacts 

3.14 Disengaging Balancing Spring Legs: 
Disengage the balancing spring legs from 

the upper card as covered in 3.15 if replacing 
contacts in positions 8 through 12, or from the 
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lower card as covered in 3.16 if replacing contacts 
in positions 1 through 5. (See Fig. 3.) 

3.15 Balancing Spring Legs Engaging Upper 
Card 

(1) Block the associated armature in the operated 
position with the 768A tool. Hold the 628A 

spring lifter in the left hand, and insert the 
lifter next to the outer leg of the balancing 
spring with the end of the lifter jus t behind 
the comb. Roll the end of the lifter under this 
leg of the spring so the leg rests in the groove 
of the lifter. Then draw the lifter forward as 
far as possible. 

(2) With the right hand, place the end of the 
KS-6320 orange stick on the top edge of 

the card adjacent to the notch for the balancing 
spring leg. Raise the spring with the spring 
lifter and, at the same t ime, press the card 

downward with the orange stick. When the leg 
of the spring clears the top of the card, move 
it toward the left so it is free of the card. 
Withdraw the spring lifter. 

(3) To disengage the inner balancing spring leg 
from the card, hold the orange stick in the 

right hand and insert it between the two cards 
so the end of the orange stick is against the 
front molded section. Rotate the orange stick 
to separate the cards. With a second orange 
stick, push down on the end of the balancing 
spring leg and disengage it from the notch in 
the card. After both legs of the balancing spring 
are disengaged, remove the blocking tool. Figure 3 
shows the balancing spring legs disengaged from 
the upper card. 

3.16 Balancing Spring Legs Engaging Lower 
Card: Disengage the balancing spring legs 

from the lower card by following procedures similar 
to those covered in 3.15. In this case, however, 
roll the end of the spring lifter over the top edge 
of the outer leg of the balancing spring, and push 
this leg downward while pushing the card upward 
with the orange stick. Disengage the inner leg 
from the card by separating the cards with one 
orange stick and pushing the end of the leg upward 
with the second orange stick. 

Contacts on M o v a b l e Twin Break Springs 

3.17 To prepare for replacing the contacts, proceed 
as follows. 

(1) Insert a 684A insulator to prevent shorting 
of the movable break contact springs with 

the contact cover spring or the core plate. To 
do this, hold the insulator with the offset end 
to the right and insert the other end between 
the comb and core plate so the insulator passes 
to the left of the contact cover spring. Push 
the insulator inward until the beginning of the 
offset touches the core plate. Moving the insulator 
laterally while inserting it may facilitate positioning. 
Make sure the insulator is positioned so it will 
insulate all the break contact springs. Figure 8 
shows the insulator in position. 

Contacts on M o v a b l e Twin M a k e Springs 

3.18 To prepare for replacing these contacts, 
proceed as follows. 
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