BELL SYSTEM PRACTICES
Plant Series

SECTION 040-241-701
Issue 3, January, 1962
AT&TCo Standcrd

RELAYS
229, 230, AND 232 TYPES
REQUIREMENTS AND ADJUSTING PROCEDURES

1. GENERAL

1.01 This section covers 229, 230 amd 232

type relays,

1.02 This section is reissued to incorporate

material from the addendum in its proper
location. In this process marginal arrows have
been omitted.

1.03 Reference shall be made to Section

020-010-711 covering General Require-
ments and Definitions for additional informa-
tion necessary for the proper application of
the requirements listed herein.

1.04 Partl, "Genersl™ and Part 2, "Require-

ments® form part of the Western Elec-
tric Co. Inc. Instellation Department hand-
book.

1.05 Requirements are marked with an aster-

isk (*) when to check for them would
necessitate the dismantling or dismounting
of apparatus, or would affect the ad justment
involved or other =adjustments, No check
need be made for these requirements wunless
the apperatus or part is made accessible for
other ressons or its performance irdicates
thet such a check is advisable,

1.06 Normal (unoperated) position 1is that
position in which the armeture srm is
resting against the armeture travel ad justing
screw with the normally open contacts open,
and the normelly closed contacts closed.

1.07 Operate means that when the operate
current is applied the armature shall
move all the way up to the core, except when
non-freezing discs are provided, in which case
the non-freezing discs shall touch the core.
The back contacts shall be broken and the
front contacts shell be made reliabdbly.

1.08 Release means that when the current is

reduced from the operate value to the
release value, (open circuit), the armature
shell move from the operated position suf-
ficiently to break contacts that have been
made and meke reliebly contacts that have
been brcken.

2. REQUIREMENTS
2.01 Cleaning

(a) Contacts shall be cleaned when neces-

sary in asccordance with the section
covering cleening of reley contacts and
parts.

(b) Other parts shell be cleaned when
necessary in accordance with approved
procedures.

2.02 Cover Fit The cover shall (fit snugly

but sha not be so tight as to prevent
placing or removing it with the fingers,
Geuge by feel.
2.03 Relay Mounting -
(a) The megnets and spring assemblies

shall be securely festened to the
mounting plate. Gsauge by feel.

(b) There shall be & clearance between
the contact springs and the edges
of the slots in the mounting pleate of
Min. 1/32"
Gauge by eye.

2.04 Tightness of Assembly - Fig. 1 (A) -

All springs in & given assembly shall
be held in their reletive positions to one
another by being securely fastened to the
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mounting bracket at their bases, Gauge by
feel .
Spring Assembly
Screws————
Draw Bar
Spring Tang Pack Stop
Fig. 1
Page 1



SECTION 040-241-701

£.05 Contact and Spring Aligmment - Fig. 2 2,07 Armature Movement - Fig., 3 (A) - The

- Contacts sha ne up so that armature shall move freely in its bear-
the point of contact falls wholly within the ings when relieved of the load of the draw
boundary of the opposing contact, Springs bar., Gauge by feel. To relieve the armature
shall not touch the relay cover. Gauge by of the load, insert the 3-1/2" cabinet screw-
eye. ‘ driver between the back stop bar support

at the end farther from the magnet and the
draw bar and force the draw bar towards the
magnet.

~(4)

Pig. 8

\ Bearing Pin

2.08 Spr1¥g’ Tang Position - When the draw- ‘ |
ar 1s move aterally in either direc- l

tion in & vertical plane, as far as clear- Back Stop
ance in the slots of the locating springs ;, Bar
will permit, i Support
{a) Fig. 1 (B) - The spring tangs shall i ® Back Stop
engage vertically with the sides of = Bar
the notches in the draw bar and back stog @ Clemping
bar. Serew
Test - Min, 1/32" @
ﬂeaagust - Min, 1/18"
Gauge by eye. {c)
(b) Pig. 1 (C) - The spring tangs shall B) L—— Armature Travel
clear the bottoms of the notches in Ad Justing Screw
the draw ber and back stop bar. Gauge
by eye. Fig. 4
Bearing Pin— ——— Magnet Frame

Armature Magnet LDraw Bar Back Stop Bar—-‘ Back Stop

Ar™m Bar Support-
Back Stop Bar Back Stop Bar

Draw Bar Link—— Clamping Screw Clamping Screw Cover Guide

229 Type Relay
Pig. 4
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2.08 Armature Travel

- Fig. 3 (B} - The

armature travel meastired between the

armature arm end the armature travel edjust-
ing screw,

Test

with the relay electrically op-

erated, shall be:

- Min., ,047",
Reaajust ~ Min. ,0477,

Use the No. 109-A gauge.

2.09 Tightness of Lock Nut - Fig. §

Mex, .053"
Max. .051"

(c) -

The lock nut on the armature travel ad-
Justing screw shall be s
to hold the screw in the adjusted position.
Geuge by feel.

2.10 Contact Separation

ufficiently

tight

(2) 229 and 230 Type Relays - Fig. 5 (A) -

The seperation between any pair of
contacts normelly open
palr of contacts that are opened when the

relay is electrically operated,

or between

as given in the table below,

any

shall be

Equivalent
Cont., Geuging Gauge
Sep. At Armature No.
Travel Screw
Test Ming,010" .011" 74-D |
Meke Max..033" 035" 66-D |
Contacts Read § Min..011" .012" 74-D
1Maxd 023" .025" 66-D
Min,,010" .011" 74-D
Trﬁ;l;ger Test uax. '833” L035" 66-D
in}.011" .012" 74-D
Contacts Readdey  t 51g"— .020° [66-D
Min,.011" +035" 66-D
Thanster Test Max.|.057 — .0257 |66-D
R n 035 66-D
Contacts ReadJqy 910207 030" [66-D
Draw Bar
Locating
Spring Draw Bar

(1)

Contact Back Stop Bar
Springs
Pig. S
o P4 —}— Make Contacts

1 VO

Yig. &

.j—Transrer Break
ﬁ Contacts

Transfer Make

Contacts

ISS 3, SECTION 040-241-701

Armature |

Larmature Travel
Ad justing Screw

Fig. 7

(b) 229 and 230 e Relays - Fig. 7 (A)~-

e requirements may e checked and
ad justed for by inserting the gesuge spec-
ified in the table between the ermature
arm end the armeture travel ad justing
screw and gauging by eye at the ccntects.
Contacts shall be open with the gauge
specified for minimum contact seperation
inserted and closed with the geuge spec-
ified for maximum contact separation in-
serted.

Fig. 8

= ’—}————— Make-Make
r_ga____.J Contacts

Pig. ©

Page 3



SECTION 040-241-701

2,10 (Continued)

(¢} 232 Tyve Relays - Fig. 8 {A) - The
separation between any pair of con-
tacts thet are normelly open, shall be:
Test - Min, .008", Max., .018"

Reaajust - Min. .009", Max. .015"
Use the Nos. 66-D and 7&-D gauges.

*2.11 Tightness of Back Stop Bar Clsuping
Screws The back stop bar clamping screws
shall"be sufficiently tight to hold the back
stop bar in the adjusted position. Gauge
by feel.

Armature Draw Bar
—

Springs | Locating

Spring

"1 Draw Bar
(B)

Fig. 10

2.12 Draw Bar Locati Spri Tension -

Fig. 10 (4) - The draw Ear Tocating
springs shall rest against the shoulders of
the draw bar with the relay operated. Gauge

by feel.

Draw Bar
{4)
Front Contact
Spring Back
Stop Bar

Fig. 11

2.13 Armature Spring Tension

(a) 229 and 230 e Relays - PFig. 10

{B) - Packt armature spr¥ng shall rest
ageinst the side of the draw bar slot
farther from the armature arm when the

relay is unoperated. Gauge by feel.

Pege 4

(b) 229~ and 230~ type Relays: Fig. 10(B) -

The combined tension of all armature
springs against the draw bar, when the relay
is unoperated, including the opposing ten-
sion of the draw bar locating springs, meas-
ured at the front end of the armature arm
and as the draw bar starts to move, shall be:

229~-type Relays - Min 150 grams
- Max 250 grams
230-type Relays - Min 100 grams

- Max 200 grams
Use the No. 62-B gauge.

h*“—r‘———*-——Armature
Front Contact Springs
Spring _]
. 777777 |
(B’ o4 2 Draw
\ Bar
AN \\
Back Stop Bar —_— N (A)
Fig. 12

(¢c) 232 Type Relays - Fig. 12 {(A) - The

armeture springs shall rest against
the ad Jacent sides of the draw bar slot
when the relay is unoperated.

{d) 232 Type Relays - Fig. 12 (B) - The
tension of each of the armature
springs egainst the side of the draw bar
slot nearer the armature, measured in
proximity to the contact with the reley
unoperated, shall be:
Max. 10 grems
Use the No, 70-D gauge.

(e) 232-A and 232-B Relsys - Fig. 12 (A)-
The combined tension awey from the

magnet of all the armature springs egainst
the sides of the draw ber slots when the
relay 1s unoperated, including the ten-
sion of the draw bar locating springs,
measured at the front end of the armature
arm es the draw bar starts to move, shall
be:

Min. 100 grams

Mex. 200 grams
Use the No. 62-B gesuge.

2.14 Front Contact Spring Tension: Fig, 11(A) -

The tension of each front contact spring
against the backstop bar measured in proximity
to the contact and as the tang starts to move
from the backstop bar, shall be:

- Min 15 grams
- Max 25 grams
Min 20 grams
~ Max 30 grams

229~ and 230-type Relays

232-type Relays

Use the No. 70-D gauge.



2.15 Back Contact Spring Tension The back
contact spring of each transfer spring

combination shall have a tension sgainst the
back stop bar measured in proximity to the
contact with the relay in the operated po-
sition, and as the tang starts to move fram
the back stop bar of

Min. 15 grams

Max,., 25 grams
Use the No, 70-D geuge.

2.16 Straightness of Springs All springs

shall be free of sharp bends or kinks
due to ad justment. A graduesl bow in e spring
is permissible. Geuge by eye.

Spring Assembly
Screws—————

Springs————

Fig. 13

2.17 Separation Between Springs - PFig. 13
IAE — There shell Ee a cleesrance be-
tween ad jacent springs whether in the oper-
ated or unoperated position of the relasy of
Min, .008"
Gauge by eye.

2.18 Electrical Reguirements

{a) The relay shell meet the electrical
requirements specified on the circuit
requirement table,

(b) Unless otherwise specified the cover

of the relay mey be either on or off
when applying the electricsl require-
ments,

ISS 3, SECTION 040-241-701

3. ADJUSTING PROCEDURES

3.001 List of Tools, Gauges, Meterjals and
Test Apparatus

Code No. Description
Tools
- -
310 (2 re- Wrench 9/32" Hex. Open
quired; Double-end Offset

412-4 Spring Ad juster

416-A Spring Ad juster

KS-6320 Orenge Stick

- Bell System Cabinet Screw-
driver - 3-1/2" per A.T.&
T.Co. Drawing 46-X-40

- Bell System Reguler Screw=-
driver - 4" per A.T.& T.
Co. Drewing 46-X-34

- Bell System P-lLong Nose
Pliers - 6-1/2" per
Spec. No. 6287

Gauges

62-B 0-700 Gream Gauge

66-D (or the
replaced 66-C)

Thickness Gauge Nest

70-D 50-0-50 Grem Gauge

74-D Thickness Gauge Nest

109-4 .049" and 047" - .053"‘
Double End Thickness Gauge

Materials

Ks-6232 011l

KS-7860 Petroleum Spirits

- Toothpicks, Hardwood, Flat
at One End,Pointed at Other

- Bell Seal Bond Paper Sub-
stence No. 20

Test Apparatus

35-C Test Set

3.001 If necessary, in order to prevent un-
favorable circuit reaction, remove
the relay from service by blocking circuits
and removing fuses while making ad justments
necessitating removal of the draw bear,

3.01 Cleaning (Rq.2.01)

(1) Clean the contacts in accordance with

the section covering cleening of re-
lay contacts and perts, Clean the arma-
ture bearings, armature and core face as
outlined in procedure 3.07.

Page §



SECTION 040-241-701

3.02 Cover Fit (Rg.2,02)

(1) To increase or decrease the tension

of the cover springs against the cov-
er, adjust them to the right or left as
required with the fingers.

3.03 Relay Mounting (Rq.2.03)

(1) To fasten loose magnets or loose

spring assemblies to the mounting
plate use the 4" regular screw-driver to
tighten the mounting screws,

(2) If the contact springs are too close

to the edges of the slots in the mount-
ing plate, loosen the spring assembly
bracket mounting screws and shift the
spring assembly as required. Tighten the
spring assembly bdracket mounting screws
sacurely.

3.04 Tightness of Assembly (Rq.2.04)

(1) To tighten 1loose spring assembly

screws remove the spring assembly fram
the mounting plate as follows. Pirst note
the separation between any pair of con-
tacts for use as a reference when replac-
ing the back stop bar, which must be re-
moved in meking this ad justment. Then,
using the 3-1/2" cabinet screw-driver,
remove the two screws which hold the back
stop bar support to the magnet frame and
also the back stop bar clamping screw or
screws at the end of the back stop bar
farther from the magnet, Do not loosen
the back stop bar clamping screw at the
magnet end. Remove the back stop bar by
pulling the end farther from the magnet
forward and then sliding the back stop
bar support from behind the prongs of the
megnet frame towards the contact springs.

(2) Relieve the draw bar , link of the
spring loed and disconnect it from
the draw bar as follows: Insert the 3-1/2"
cabinet screw-driver between the draw bar
end the ad jacent back stop bar support
farther from the magnet,as shown in Fig.
14,and move the draw bar toward the mag-
net by twisting the screw-driver. Grasp
the draw bar link with the long nose pliers
and disconnect it from the draw Dbar pin.
Do not turn the draw bar ad justing nut,

(3) Remove the locating spring from the
shoulders of the draw bar at the end
farther from the megnet, simultaneously
pressing the draw bar pir’ inward, thus
permitting the other end of the draw bdar
to move outward, Remove the remaining
locating spring from the &¥aw bar., Grasp
the draw ber near the pin with the fing-
ers, and pull it outward in such e manner
that the tangs of the back stop springs
pass through the slots of the draw bar.

(4) Unsolder the wires frcm the terminals
of the spring assembly requiring ad-

Page &

Back Stop
r— Ber
VSupport

Draw Bar—i Cabinet
ficrew=-driver

Fig. 14 - Method of Relieving Draw
Bar Link of Spring Load

Justment. Remove the spring assembly
bracket mounting screws using the 4" reg-
ular screw-driver, and remove the spring
assembly. Tighten the spring assembly
screws using the same screw-driver.

(5) Before replacing the spring assembly

on the mounting plate see that the
contact and spring alignment requirements
are met on 8ll the spring assemblies of
the relay.

(8) Mount the contact spring assembly on

the mounting plate and tighten the
spring assembly bracket mounting screws
securely, using the 4" regular screw-
driver., Mske sure that the terminal ends
of the contact springs clear the mounting
plate sufficiently, snd that the springs
of each assembly line up with the springs
of every other assembly.

(7} 229 and 230 Type Insert the draw bar

in its normal position, so that the
tangs of the back stop springs pess through
the slots of the draw bar. Move the lo-
cating springs away from the magnet while
applying ean inward pressure on the draw
bar until these springs fall intc their
proper slots. Remove the inward pressure
on the draw bar,and apply a longitudinal
pressure to it in a direction away from

Draw Bar Link— F~Draw Bar

Long
Nose
Pliers

Fig. 15 - Method of Disconnecting Draw
Bar Link from Spring Load



3.04 (Continued!

the magnet,moving the draw bar until the
slots in it line up with the tangs of the
armature springs. Apply & slight inward
pressure on the draw bar, ceusing it to
slide into place. If recessary,move the
draw bar slightly until the Jlacating
springs snap into their finsl position on
the shoulders of the draw bar.

(8) 232 T¥Ee Insert the draw bar in 1its
normal position, so that the tengs
of the back stop springs pass through the
slots of the draw bar until it comes to
rest against the outer edges of the lo-
cating springs. Apply an inwerd pressure
to the draw baer at the draw bar pin and
et the far rivet head, using the fore-
finger and fourth finger of the left hend
as shown in Fig. 16. With the orange
stick in the right hand, move the locat-
ing spring which is nearer to the megnet,
into the proper slot of the draw bar.
Make sure that the drew ber link is not
behind the draw bar metallic strip, Start-
ing with the spring assembly nearest the
magnet, move the armature springs to the
right or left until their tangs slip ir-
to the proper slots of the draw bar,still
mainteining the pressure as indicated.
To fecilitate this, it will probebly be
necessary to rock the draw bar about a
vertical axis, pushing the magnet end of
it in towerd the frame. If it is found
impossible to rock the draw bar suffi-
ciently,move it longitudinelly eaway from
the magnet until the tangs of the arma-
ture springs fell into the slots at the
outward end of the draw bar, thus permit-
ting further movement. Proceed away from
the magnet until the tangs of the erma-
ture springs fail to slip into the proper

—Drsw Bar

iArmature Springs ———+—
LA O

\*§¥§<§$§\

Soring Tang--

Draw Ber
Locating
Spring —- o
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slots of the draw bdar, Then move the
remeining locating spring away from the
megnet until it slips into its proper
slot. Proceed with the armature springs,
working away from the megnet until all
springs are in position. Move the locat-
ing springs into their final position on
the shoul@grs of the draw bar,

{9) Insert the 3-1/2" screw-driver be-
tween the end of the draw bar farther
from the magnet and the adjacent back stop
spring support as shown in Fig. 14, &nd
move the draw bar toward the magnet by
twisting the screw-driver, Replace the
draw bar link over the draw ber pin.

(10) Replace the back stop bar by 1in-

serting the back stop bar support
attached to the back stop bar behind
the prongs of the magnet frame. Then
gradually worm the back stop bar into
place exercising care that each spring
is engaged by the proper slot in the back
stop bar, Replace the two screws which
hold the back stop bar support to the
magnet frame, locating the back stop bar
so that the separation between the con-
tacts previously taken for reference, as
outlined in (1), 1is the seme as it was
before any screws were loosened or re-
moved, &and then tighten the <two screws
securely. Replace and securely tighten
the back stop Dbar cleamping screw or
screws,

3.05 Contact and Spring Alignment (Rq.2.05)
3,06 Spring Teng Position (Rq.2.06)

(1) If the contacts do not line up prop-

erly, or the springs sre not approx-
imately parallel, or if the tangs of the
springs rub on the back stop bar or draw

—Nraw Bar Locating Spring
(Do not put this
. spring in its slot

until the spring
tangs fail to enter
proper slots. See
3.04 (8)).

-]
|

—Back Stop Spring

~-- . —K5-6320 Crange
Stick

Fig. 16 - Method of Replacing Draw Bar
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3.05-3.06 (Continued)

bar, or 4o not overlap the back stop bar
or draw bar sufficiently, apply pressure
tc the end of the springs exercising csre
not to distort or otherwise damage them.

{2) If the springs cannot be shifted in

this manner and the contacts and
springs are lined up properly loosen the
back stop bar clamping screws with the
3-1/2" cabinet screw-driver and shift the
back stop bar up or down as Trequired,
exercising care not to destroy the con-
tact separation.

(3) If the trouble cannot be corrected i

this manner, or {f the contacts are
not lined up properly or the springs are
not approximately parallel, remove the
spring assembly at fault from the mount-
ing plate as outlined in procedure 3.04.
Loosen the spring assembly screws with the
4" regular screw-driver sufficiently to
shift the springs so as to correct the
fault. Tighten the screws securely and
replace the spring assembly on the mount-
ing plate.

3.07 Armature Movement (Rq.2.07)

(1) If the armmature does not move freely

in its bearings when relieved of the
draw ber load remove the magnet from the
mounting plete as follows:

(2) Remove the back stop bar and dis-

connect the draw bar link from the
draw bar as outlined 1in procedure 3.04,
(1) and (2).

(3) Remove the magnet mounting screws

with the 4" regular screw-driver and
remove the magnet from the mounting
plate.

(4) Remove the armature bearing pin sup-

port screw,which is on the underside
of the armature arm,with the 3-1/2" cab-
inet screw-driver and draw the pin cu?
of its bearings. Clean the bearings end
bearing pin with petroleum spirits applied
with a clean toothpick.

{5) Before replacing the ©Dearing pin,

examine the surface of the core and
armature to make sure they are cleen, If
they are dirty,place a strip of Bell Seal
Bond Paper substance No. 20 between the
two surfaces, press them together and draw
the paper out. Examine the surfaces
again and if still dirty, repeat the op-
eration as required using a clean strip
of paper for each operation. Lubricate
the bearing pin with KS-6232 oil by ap-
plying one drop of o0il to the bhearing
pin with a piece of No., 22 B&S gauge
wire.

(6) Replace the bearing pin eand the ar-
mature bearing pin support screw,
tightening the screw securely.

Page 8

{7) Replace the magnet on the mounting
plate tightening the mounting screws
securely.

(8) Connect the draw bar link to the draw

bar and replace the bYdack stop bar
9io?ut11ned in procedure 3.04, (9) and
S Y

.08 Armature Travel (Rq.2,08)

3
[;.09 Tightness of Lock Nut (Rq.2.09)

(1) If the armature travel is not satis-
factory, loosen the lock nut on the
armature travel adjusting screw with the
No. 310 wrench. Insert the .049" portion
of the No. 109-A gauge between the arma-
ture travel ad justing screw and the ar-
mature erm as shown in Fig. 17 with the
relay electrically operated and turn the
armature travel eadjusting screw in a
clockwise direction with the No. 310 wrench
until the gauge fits tightly. Lemove the
gauge and tighten the lock nut securely
as shown in Fig. 17 with another No. 310
wrench while holding the screw in posi-
tion with the wrench used to turn it.

No. 109-A Gauge
(Remove gauge before
tightening lock nu;}

rarmature Trevel
AdJusting Screw

-Back
Stop
Bar

Armeture |
Arm—

Nut \\\ L—__—Prongs
of Magnet

S \ Frame
\\\\ No. 310 Wrench
-This wrench not used

~ with gauge in place

Fig., 17 - Method of Ad justing for
Armature Travel

{2) If the lock nut is loose, tighten it

with a No. 310 wrench, holding the
screw in position with the other No. 31C
wrench.
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3.10 Contact Separation (Rq.2.10) —Back Step
3.11 Tightness of Back Stop Bar Clemping 4" Regular Bar
Screws (RQ.2.11) Screw-driver Support

(1) If the separation requirement is not

met determine whether or not the
springs are correctly tensioned sgainst
the draw bar or back stop bar Dbefore
meking eny ed justment, If necessary ten-
sion them as outlined in procedures 3,13,
3.14 end 3.15,

(2) Adjust 229 and 230 type relays eas

outlined in (3) to (g§, inclusive.
Ad just 232 type relays &s outlined in (9)
to (12),inclusive. The other procedures
apply to the 229,230 and 232 type relays.

229 and 230 Type Relays

(*) Normally Open Contact (Except normal-
ly open contact of transfer combina-

tions). " the contact separation is not
satisfac*ory insert the .,012" blade of
the No. -D gaure between the esrmature

arm and the sarme - travel adjusting
screw. If most of tue contacts are open
under this condition adjust the tangs of
the front contact springs that closed
when the gauge was inserted, wusing the
long-rnose pliers while holding the spring
with the No. 418-A spring adjuster as
shown in Fig, 18,

Long Nose k’

Pliers |
185
1€l

P -
P

Spring

Tangs
No. 416-4 Spring

Ad juster

Fig. 18 - Method of Adjusting Spring
Tang for Contact Separation

{4) If many of the contacts are closed,

with the .0l12" gauge in place, move
the back stop bar, To do this, 1loosen
the back stop bar clamping screws slight-
ly with the 3-1/2" cabinet screw-driver
at the seme time holding the bdar from
moving awey from the megnet, due to the
tension of the front contact springs,with
the 4" regular screw-driver inserted be-
tween the end of the bar farthest from
the magnet and the back stop bar support
as shown in Pig. 19.

g»»»f~;§§z%§z;;§

i |

= @
)

Back Stop Bar
Clemning Screw

Back Stor Bar

3-1/2" CZabinet
Screw=-driver

Pig. 19 - Method of Moving 3ack stog
Bar . for Conta:t Sepasrstion

(5) Then shift the back stor bar by mov-

ing the 4" regular screw-driver to
the left or right until the maximum num-
ber of contects are open with the ,012"
gauge inserted as outlined in (3} and
closed with the ,025" blade of the No.
66-D gauge inserted in its place. Then
tighten the back stop bar clamping screws
securely with the 3-1/2" cabinet screw-
driver,

(8) If necessary,adjust the tangs of the
front contact springs that d4id not
open with the ,012" gauge inserted or did
not close with the .025" gauge inserted
until they meet the required gauging.
Adjust the tangs as outlined in (3).

(7) Normally Open Contect of Transfer

Combinations If the contact separa-
tion is not satisfactory on the normally
open contacts of the transfer spring com
binations ad just the tang of the front
contact spring with the long-nose pliers
holding the spring with the No. 416-A
spring ad juster as shown in Fig. 18 un-
til the contact does not make with the
.012" blade of the No. 74-D gauge insert-
ed between the armature arm and the ar-
mature travel ad justing screw and does
meke with the ,020" blede of the No. 66-D
gauge inserted in the same place,

{8) Normally Closed Contactis of Transfer

ombinations e contact separa-
tion is not satisfactory on the normally
closed contacts of the transfer combina-
tions ad just the tang of the back contact
spring with the lang-nose pliers, hold-
ing the spring with the No. 416-A spring
ad juster as shown in Fig. 18 until the
contact does not meke with the 035" blede
of the No. 66-D gauge inserted between
the armature arm and the armature travel
ed justing screw and does meke with the
.030" blade of the seme gauge inserted ir
the same place.

Page 9
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this case first turn the drew bar ad just-
ing nut and then shift the back stop bar
as required,

3.,10-3.11 (Continued)

232 Type Relays

{15) If the back stop bar clamping screws
are loose, tighten them securely
with the 3-1/2" cabinet screw-driver, ex-
ercising care that none of the contact
sevaration requirements are affected.

3.12 Draw Bar Locati Spri
Tension TFq 2 1B =%

q~ .
3,13 Armature Spring Tension (Rq.2,13)
3.14 Pront Contact Spring Tension (Rq.2.14)
3.15 Back Contact Spring Tension (Rq.2.15)

(9) If the separstion between the con-

tacts of those springs of the make
make spring combinations which are ten-
sioned egasinst opposite sides of the slots
in the draw bar is not satisfactory, cor-
rect by ad justing the tang of one of the
springs as follows: Determine approxi-
mately the amount of ad justment necessary
and then remove the back stop bar and
draw bar as outlined in procedure 3.04,

{1) to (3),inclusive. AdjuUst the tang
using the long-nose pliers while holding
the spring with the No. 416-A spring ad-
Juster., Replace the draw bar and back
rtop bar as outlined in procedure 3,04,
(7) to (10), inclusive.

(10) If the separation between the con-

tacts of those springs of the make
make spring combinations which are ten-
sioned esgeinst the back stop ‘bar and
against the draw bar 1in the direction
toward the magnet 1is not satisfactory,
correct as follows:

(11) If only a few of the contacts do not

meet the requirement, eadjust the
tang of the back stop spring using the
long-nose pliers while holding the spring
with the No. 416-A spring ad juster as
shown in Pig. 18,

(12) If many of the contacts do not meet

the reguirement, 1loosen the back
stop bar clamping screws slightly with
the 3-1/2" cabinet screw-driver, at the
same time holding the ber from moving
awey Irom the magnet, due to the tension
of the contact springs,with the 4" regu-
lar screw-driver inserted between the end
of the bar farthest from the magnet and
the back stop bar support, as shown in
Fig. 19. Then shift the back stop bar
by moving the 4" regular screw-driver to
the left or right until” the requirement
is met on the maximum number of contacts,
Tighten the clamping screws securely,us-
ing the 3-1/2" cabinet screw-driver. Ad-
just as outlined in (l1), the teangs of
eny beck stoo springs which it 1is not
possible to adjust by moving the back
stop bar.

{13) After considerable contact wear an

initiel adjustment of the sepatration
mey be made by holding the locking spring
away from the draw bar adjusting nut and
turning the sdjusting nut in with the No.
310 wrench.)

(14) Then meke the finel adjustment by
ad justing the spring tangs and mov-
ing the beck stop bar. If with the
springs in adjustment, they are not ap-
proximately perpendicular to the draw bar
and back stop ber, it is an indication
that the draw ber adjusting nut 1is not
located properly on the draw bar link In
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(1) Drew Bar Locating Spring Tension If

the draw bar locating springs do not
have sufficient tension toward the nmag-
net to keep them against the shoulders
of the draw bar, thereby insuring that
the draw bar will be held in position,
increase the tension of the springs us-
ing the No, 412-A spring Ad juster. Place
the adjuster on the spring directly in
back of the rubber stud and slide it back
to a point approximately 1/4" from the
spring assembly bracket,as shown in Fig.
20, and ad just the spring slightly towards
the magnet,

Spring
Assembly
Mounting
Bracket

——Draw Bar
g;;igéz A Locating
Sypring

Rubber Stud

Fig. 20 - Method of Tensioning Draw
Bar Locating Spring

(2) Armature und Ccntac: 3Spring Tension

To check for the combined armature
spring tensions apply the No., 62-B gauge
to the front end of the armature arm as
shown in Fig. 21. The gauge should reed
the proper tension as the draw bar starts
to move.




3,12-3,7% (Continued)

Armature |
Arm

L
No. 62-B 7

Gauge—————aﬁ;/

LFrongs of
Magnet
Frame

Fig. 21 - Method of Gauging Combined
Armature Spriung Tension

(3) If the tension of the ermature and

contect springs is not sstisfactory,
correct this using the No. 416-A spring
ad juster. Place the ad juster on the front
end of the spring, but back of the con-
tact, and then slide 1t back to a point
approximately 1/4" from the spring assem-
bly insulators as shown in Fig. 22, ad-
Just the springs to the right or left es
required, exercising care not to disturbd
ad jacent springs.

(4) I1f, efter tensioning the 4individual

armature springs to meet the minimum
or maximum requirement, the combined ten-
sion requirement is not met, increase the
opposing tension of the draw bar locating
springs as outlined in {1l) to meet the
maximwn combined tension or decrease the
tension to meet the minimum combined
tension.

3.16 Streightness of Springs (Rq.2.18)
3.17 Seperation Beiween Springs (Rq.2.17)

(1) If the springs are not straight and
have sharp bends or kinks due to ad-
Justment, or i{f there 1is 1insufficient

ISS 3, SECTION 040-241-701

Insulators

I

Front Contact

Spring————
‘ L——-—————-No. 416-4

Armature Spring
Spring — - ——— Ad juster

Fig. 22 - Method of Tensioning Armature
and Contact Springs

clearance between the springs, ed just the
springs where. they are bent or where the
clearance is insufficient, Use a No.
416-A spring ad juster exercising cere not
to destroy the adjustment made in pro-
cedures 3,12, 3.13, 3.14 and 3,15,

3.18 Electrical Requirements (Rg.2.18)

(1) Operate the relasy electrically and

note whether the armature or non-
freezing disc moves all the way up to
the core. To do this, momentarily re-
lieve the draw bar link of {its spring
load as outlined in procedure 3.04, (3),.
If the armature under this condition moves
further toward the core, decrease the
tension of the front contact springs us-
ing the No. 416-A spring adjuster until
the relay operestes satisfactorily. In-
creasing the tension of the draw bar lo-
cating springs will also aid in tais ed-
Justment, At this time recheck the ar-
mature travel and if necessary reedjust
in accordence with procedurse 35.08, (1).
If the relay fails to release properly,
increase the tension of the front con-
tact springs slightly.
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