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BELL SYSTEM PRACTICES
Plant Series

SECTION 040-240-701
Issue 1, May, 1942

AT&TCo Standard

RELAYS

MODIFIED 228A PER D-1601 18

AND ASSOCIATED NO. 18F CONNECTING BLOCK

REQUIREMENTS AND ADJUSTING PROCEDURES
1. GlmERA.L

1.01 This section covers the modified 228A
relay per D-160118 and associatedNo.

18F connectingblock. The D-160118 relay is
a 228A relay that has beennrdifiedwith 255A
relay parts.

1.02 Reference shall be made to Section
020-010-711coveringGeneralRequire-

ments and Definitionsfor additionalinfor-
mationnecessaryfor the properapplication
of the requirementslistedherein.

*1.03 Asterisk:Requirementsaremarked with
an asterisk (*) when to check forthem

wollldnecessitatethe dla;nantli~ of ap-
paratus, or would affect the adjustment in-
volved or other adjustments. No ~&eck need
be made for these requirexenta :Jnless the
a~paratus or part is made accessiblefor
othei” Isasons or its performance
that suclAa check is advisable.

2. RE!~TJIRZ”X{Ts

2.01 Cleani~

(a) Contacts shall be clean
from pits and build-ups.

eye.

indicates

and free
Gauge by

(b) Pole-piecesskall be clean and free
fr~[flWS,netic particles. Ga~e by

eye.

(c) The icside of the cover shall be
clean. Gauge by eye.

(d) The surfacesofthe flexible contact
springs whichbwz againsteachother

shall be clean. Ga\q~ by eye.

2.02 Tightness of Relay Terminals, Screws
aEd NutS

(a) Fig. 1 (A) - The base plateshallbe
held firmly to the terminal block~

the associated base plate mounting
screw. Gauge by feel.

(b) Fig. 1 (B) - The terminalblock@
be held securelyto the relay base

by the terminal block mounting screws.
Gauge by feel.

(c) Fig. 1 (C) -The mounting postsehall
be hsld securely h the base plate

by the associatedmounting nuts. Gauge
by feel.
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FIG. 1 - Terminal Block
Assembly

(d) Fig. 1 (D) - The relay terminals
sh&l be strtiightand ~hall be held

tightly by the associated lock nuts.
Gauge by eye and feel.

2.03 Relay Mountin~ - Fig. 2 (A) - Relays
shall be held securely by the associ-

ated cofinectlngblock mounting springs.
Gauge by feel. Connectin Block

::% /@bly ’crews’

‘10ckspriw8-*
Connecting

FXG. 2 - 18F ConnectingBlock
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SECTION 040-240-701

Front2.04 Armatureand Spool Clearance - The w
mature shall not touch the inside of

the apool. Gauge by eye.

,2.05 Conta-t Aligmaent - Fig. 3 (A) - Con-
= shall lice up so that the point

of contact falls wholly within the boundary
of the opposing cor.tact.Gauge by eye.

(A)
FIG. 3 - ContactAllg.nment

2.06 FlexibleContactSprir& Allgment -The
tips of the flexiblacontact springs

shall be approximatelyflat,shallbear upon
each other at the top and bottcn edEes and
shall mke at least a lir.econtact for a
min,j.mumof 257,of the distance across the
3/16” width. Gauge by eye.

2.07 TightnessofCor,tectScreV.s- Fig.4(A)
_CantactSCre,is shall be sufficientiv

tight in their brackat to held ahy adjuste~
positioL. Gauge by feel.

(A)d

FIG. 4 -

-,

11, u

II ‘- Bracket
(c)~ Armature

Tightnessof ContactScrew and
Pole Piece KnurladTension Nuts
and ContactTravel.

*2.08 l’igh~nesaOf Pole-FieceScrew fi~led
Tension Xuts - Fig.4 (B) The knurled

tension nuts sham be suffis?ientlytight to
hold the pole-piecescrews in the adjusted
position but not too tight LO be readily
adjusted. Gauge by feel.

2.09 Contact Travel - Fig. 4 (C
1

The con-
hat ie the d stance the

armature can travel in passing from a os -
ticm ef;;net~~c;ntact screw to as~;~t~~n
agains thao{positecontact screw, :

Min. .003 , M.ax..005”
Use the No. 7~ gauge.

Page 2

Knurled
Tension
Nut

Pole
Piece
Screw-

1

ipoolHead
Rear

Pole

/

Spool Head
–Piace

[

\
~Co.t.ct L.revi

Bracket

.irmature

FIG. 5 - Designationof Parts

2.10 Electrical Requirements: The relay
shallmeet the electricaltestand re-

adjust requirementscoveredby the section
coveringthe testingequipment.

3. ADJUSTIN:PROCEDURES

3.001 List of Tools, Gaugas, Materiala and
Test Apparatus

Code No. Description

Toola

43 3/16” and l/4” Hex.Double-End
Flat Wrench

or
417A 1/4= and 3/8” Hex. Double-End

Flat Wrench

46 3/8” Hex. Socket Wrench

340 AdjuetingKey

403A 5/32” and 3/16” Hex. Double-
End Socket Wrench

484A Magnetic Shunt

485A Smooth Jaw Pliers
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3.001 JContinued)

Code No.

-

70E

74D

Materials

Desoription

3“ Cabinet Screwdriver

4* Regular Screwdriver

KS-6320 Orange Stick

KS-6854 3-1/2” Screwdriver

150-0-150 Gram Gauge

Thickness Gauge Nest

D-98063 Cloth

Test Apparatus

111A2 Relay Test Panel

3.002 Remagnetizationof Relays- A toolhas
been provided for demagnetizingthe

permanent❑agnetsof relaysused in telegraph
equipmentand detailedproceduresfor using
thistoolare coveredin Section040-231-811.
Whenthe permanentmagnethas beendismounted
fromtherelayforanyreason,demagnetizethe
magnetafterreassemblybeforereadjustingthe
relay. Permanentmagnetsmay also be demag-
netizedif the performanceof the relayindi-
catesthat such actionis advisable.

3.01 Cleanixq (Rq. 2.01)

(1)Contacts-Cleanthecontactsandother
parts when necessaryin accordance

withSection069-306-801,coveringclean-
ing of relaycontactsand parts.

(2) Cover - Remove the cover screwswith
~“ cabinet screwdriver. Clean

the inside of the cover by wiping it
with a piece ofclean dry D-98063 Cloth.

[

3.02 Tightness of Relay Terminals. Screws
and Nuts Rq.2.02)

3.o3 Relay Mountin& (Rq.2.03)

(1) If a relay is not held securely by
the associated COMeOtillg blook

mounting SPringS remove the relay from
the mounting and determinewhether the
mounting posts, base plate, telminal
bleak or momting sPri%e are loose.

(2) If a mounting Poatis loose, tighten
the nut holding it to the baseplate

uehg the 46 wrenoh.

(3) If the base plate la loose, tighten
the sorews holding it to the ter-

minal blook using the 4“ regular sorew-
driwer.

(4) If the terminal block is looee, re-
move the base plate mounting screws

and remove the base plate. Tighten the
screws holding the terminal block to
the relay base using the 4“ regular
screwdriver. Remove the cover screws
with the 3“ regular screwdriver and re-
move the cover. Ii’the lock nuts for
the two,$op mounting screws are loose,
tighten them with the 43 or 417A wrench,
Replace the cover, tighteningthescrewe
securely. Reassemble the base plate to
the relay and tighten the base plate
mounting ecrews securely. Take care in
reassemblingthe base plate to the re-
lay to see that the terminal designa-
tions stamped on the base plate and on
the terminal block are in the same cor-
responding position and that the mount-
ing posts havingtielarger diameter are
on the right hand side as viewed from
the rear of the relay.

(5) If neither the mounting posts,
block mounting screws, nor the

screws holding the base plate to the
terminal block end the terminal block
to the relay base are loose,tenslonthe
mounting springs as required using the
485A pliers.

(6) If the relay terminals do not make
good contactwithtieconnectingblook

springs, correct as follows: Remove the
relay from the connecting block and re-
move the connecting blockfyomitsmount-
ing by re=oving the connecting block
mounting screws with the 3“ cabinet
screwdriver. Then remove the connect-
ing block assembly screws using the 3“
cabinet screwdriver. With the block
unassembled,adjust the tip of the par-
ticular apringor springsat fault as re-
quired with the 485A pliers, reassemble
the biook and fasten it securely to Its
mounting.

(7) If the relay terminals are bent or
the lock nuts are loose, etralghten

the relay terminals wlththe 485A pliers
and tighten loose lock nuts with the
403A wrench. In tightening the nuts,
exercise care not to twiet the connect-
ing wires from the terminals.

[

3.04 Armature e@SPool Clearance (Ra.2.04)
3.05 Contect AlliZnment (Rq. 2.051

(1) Armature Movement - If the armature
does not clear the inside of the

epool, correct as follows:

(2) Fi~t remove the re~;efrom the con-
necting block. the cover

screws using the 3- oabinet screwdriver
and remove the oover.

(3) Loosen the knurled teneion nuts and
back off the pole-piece screws on

eaoh side as far as they will go using

Page S



SECTION 040-240-701

3.04-3.05 (Continued)

the 340 adjusting key or IG3-6854screw-
driver. This is done in order to insure
that the armaturewill assume its nor-
mal mechanical position. The armature
inlts “nmmal mechanical position”should
be In an approximate central position
with respect to the pole-piece screws
and the holes in the front and rear
spoolhead, with the relay held in a
horizontal or vertical position.

(4) Back off the contact screws on each
side sufficientlyto give the arma-

t .~efree play in the slot inthe spool-
h,.~d. Use the 340 adjusting key.

Page

(5) To center the armature between the
pole-piece screws, loosen the two

screws that hold the armature bracket
to the pole-piece and the two screws
that hold the armature bracket and rear
spool head to the relay frame. Use the
3“ cabinet screwdriver. Shift the smna-
ture bracket to the left or rightas re-
quired and when the proper position is
obtained, tighten the two screws that
hold the armature bracket to the pole-
piece. Then shift the coil so that the
armature ie approximatelycentered with
the hole in the rear spool head and
tighten the two screws. To center the
armature In the hole in the front spool
head, loosen the two screws that hold
the front spool-head to the relay frame
Use the 3“ cabinet screwdriver, exer-
cising care not to damage the armature.
Shift the spool to the left or right as
required and then tighten the screws.

(6) To center the armature vertically,
first slightly loosen the screws

holding the armature to its Support ue-
ing the 3“ cabinet screwdriver. Then
move the armature up or down as may be
necessaryta bring tiecontacts titoprop-
er vertical alignment. titer making this
adjustment note that there is a clear-
ance between the armature and the slot
in the spool at the top and bottom.
Tighten the armature clamping screwe
eecurely.

:7) After the above adjustmentshavebeen
completed, check to insure that all

screws which hold the spool, armature
and contact brackets to the base of the
relay are tight. If they arenot, tight-
en them using the3“ cabinet scremirlver.
When finally adjusted, the armature
should be approximately centralwithre-
spect to the slot in th6 COil through
which it protrudes and with respect to
the pole-piece bracket and should not
strike on any part of the spool.Remcamt
cover, tightening the cover screws se-
curely.

(8) If the pole-Pieces appear dirty,
clean them as outlined in 3.01.

4

(9) Contact Alignment - Toalign mntacts
Vertically, remove the relay from

the connecting block and remove the
cover screws ushg the 3W cablnetscrew-
driver and remove the cover. Then posi-
tion the armatureupor down as outlined
in (6).

(10) Note that the contact screws are
approximatelyin line with each

other as gauged by eye. If they are not
adjustthecontact screw brackets to the
right or leftasrequired using the 485A
pliers. Then realign the contacts, if
necessary, as covered in (9).

(11) To allgnthe contacts from front to
rear, loosen the screws holdingthe

armature to Its support as outlined in
(6) and then move the armature forward
or backward as required. If It iS im-
possible to align the contacts in this
manner, loosen the screws holding the
contact screw bracket to the base ofthe
relay using the 3“ cabinet screwdriver.
Then move the bracket until the amtacts
line up properly. In making thie ad-
justment, it is desirable to set the
contact screw bracket so that the con-
tact screws strike the contacts on the
armature as near the center as possible.

(12) Hter the adjustment is completed,
firmly retighten all screws loos-

ened. Remount cover, tighten~ng the
screws securely. Then readjust as cov-
ered in 3.09.

3.06 Flexible Contact Sprtn&zAlignment
(Rq.2.06)

(1) If the tips of the flexible contact
springs do not rest against each

other properly, remove the relay from
the connecting block. Remove the cover
screws using the 3U cabinet screwdriver
and then remove the cover.

(2) Place the 484A magneticshuntacross
the front end of the yoke directly

above the pole-piece as shown in FIG.6.
Back Offthe contact screws equally to
give about .012” contact travel.Usethe
340 adjusting key.

(3) Check that the flexible springsrest
against each other in line with the

armature with a pressure of 20 to 70
grams, measured at the contact of one
spring with the other spring held so
that it cannot follow its mate. Use the
70E gauge to measure the tension and
hold the other spring with the flat end
of the KS-6320 orange stick. If the
springs do not have the proper tension
replaoe the armature as covered in (4).

(4) kosen the screws holding tl?cia~-
ture to its support using the 3“

cabinet screwdriver.Removethearmaturw
Insert the replacing armature,lmsitloning
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3.06 JContinued)

it, so that it oleara the slot in the
ooil through whioh it protrudes and @o
that the oontaota are in alignment (see
3.04 and 3.05). Tighten the armature
olamping sorewa seourely.

(5) After (3) or (4) adjuet as oovered
in 3.09.

3.07 Tightness of Contact Screws (Rq.2.07)

(1) If the oontact ecrewe are not suffi.
oiently tight inthe bracket, remove

the cover aorews with the 3“ aablnet
screwdriverand remove the oover. Then
remove the screw from the bracket and
force the tw parta of the bracket to-
gether mffioiently with the 485Apliers
to insure that the sorew will hold any
adjusted position and then replaoe the
screw. Uee the 340 adjusting key to
remove and replaoe the oontact aorews.
Replace the oover, tighteningthesorcwe
securely. Readjust the relay as oover-
ed in 3.09.

3.08 Tightness of Pole-PleoeScrew Knurled
Tension Nuts (Rq.2.081

(1) Remove the oover sorewa with the 3“
oabinet screwdriverand remove the

cover. Tighten the knurled teneion nuts
by turning with the fingers.Adjust the
knurled tension nuts to hold the pole-
pleoe sorew in position but not sufflo-
iently tight to prevent advanolng the
pole-pleoe screw without loosening the
tension nut. Replace the cover, tight-
ening the screws seourely.

[

3.09 Contact Travel (Rq.2.09)
3.1o ElectricalReaulrements (Rq.2.10)

Adjusting Contaot Travel Without Read-
justment of Pole-pleoe Screw&

(1) Thie method of adjustmentmakes use
of a magnetlo ehunt whioh Is Placed

on the relay during oontact screw ad-
justment so as to free thearmature from
the influenoeof the pemanent magnetio
field.

(2) The procedures covered herein are,
in genara$, for use in readjusting

the contaot screws after these sorewa
have been baokeil oft to permit cleaning
~d bunishi% the oontaots or for any
other reason. These proceduresmay also
be applied in oaae where a oheok of the
oontact travel indioa%ea that the oon-
taot travel requirementIanot satisfac-
torily met. Xn all other oaseswhenDee-
essa

7
, readdust the relay as oovered

in {7 to (16) inolusive.

(3) R-ore the Oover sorewe with the 3W
oabinet screwdriverand remove the

oover. Insert the relay in the oonneot-
ing blook of the testing equipment ad
plaoe the 484A maenetic shunt aomma tha
front end of the yoke M.reotly akovethe
pole-pleoe as shown In Fig. 6. This
should result in freeing the armature
from magnetic influenoe euffloientlyto
oauae it to aesume a positton approxi-
mately mkdway between the pole-piece
aorews provided the oontaot sorews do
not interfere. Conneot battery to the
oontaota by means of the testing equip-
ment. If the armature rests against
either oontact underthis condltion,baok
Off the contact screw until it clears
the armature.

1

484A $fagneticShunt

FIG. 6

(4) Remove the .005” blade from the
74D thickness gauge nest and plaoe

it between the front ends of the flexl-
ble oontact springs. Allow the gauge to
bs held In position by the tension of
the springs. Turn in one oontact screw
until it just touches the armature con-
taot as indicated by the testing equip-
ment and then back it off until it ust

%--breaks with the armature contact. e-
peat the operation with the other con-
taot screw. Remove the gauge from be-
tween the flexible contact springs.

(5) Remove the 484A magnetic shunt from
the relay and apply the bias require-

ment as covered in the section covering
the particular type of testing equipnient
used. If the relaymeets the test require-
ment but not the readjust requirement cor-
rect as follows. Using the two340 adjust-
ing keys, turn both contact screws simul-
taneously by equal amounts in the same
direction of rotation as viewed from the
front of the relay until the relay meets
the readjust bias requirement. In this
manner the normalposition of the armature
with respect to the contact screws is
changed without changing the total contact
travel. Then check the sensitivity re-
quirement and if the requirement is not
❑et, readjust as covered in (7) to (16)
inclusive.
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3.09-3.10~Contlnue&~

(6) If upon removalof the ehunt as OOV-
ered in (5) the bias in either di-

reotion exoeedatheteat llmlt,itmay be
due to an error In Betting the oontact
sorews. Carefully repeat (3) and (4)amd
if the bias still exoeedetieteet llmit
it la en lndioation that thepole-pleoe
sorews are not properly looated or that
other read~uetment ie required.In thle
aaae olean the relayae oovered in pro-
oedure 3.01 and readjust the relay as
covered in (7] to (16).

Ad.lu8tmentWhen Change in Pole-Pieoe
Screw Position is Neoeaaaq

(7) Remove the cover sorews with the 3“
oabinet sarewdrlver and remove the

oover. With the relay Insefied in the
oomeoting blook of the testing equip-
ment, loosen the tension nuts end back
off the pole-piece tsorewsas far
possible with the KS-6854 screwdriver%
340 adjusting key. The knurled tension
nut should be set so that the pole-piece
screw may be adjusted without ohanglng
the position of the hurled teneionmxt.
Plaoe the 484A megnetio shunt acro.ssthe
front end of the yoke dlreotly abovethe
pole-pieoes as shown In Fig. 6.

(8) Connect battery to the oontacts of
the relay withthe testing equlpnant.

Remove the .005” blade from the 74D
thickness gauge nest and place it be-
tween the front endsof the flexibleocn-
tact springs. Q1OW the gauge to be
held in position by the tenelon of the
springs. Turn in one oontact screw un-
til it just touches thearmature contact
as Indioated by the testing equipment.
Then baok off the oontact screw until

tao-t~;t~p%~ti%=%~~ c~~~
it ust breaka

Other contact sorew. Remove the gauge
frmn betweentheflexibleccmtectsprings
and ramova the magnetlo shunt.

(9) Bias - Adjust the tension nuts as
~red in 3.08. To adjuettbs relay

for zero bias turn one pole-piece ecrew
in with the 340 adjustx key or KS-6854
sorewdrlveruntil It strikesthemmature
and moves the ennature sufficiently to
just rest against the contact sorew on
the eide oppoeite to that on which the
pole-piece is being advanced.Then back
off the pole-piece screw 1/2 turn. Turn
in the other Pola-piece screw until the
relay meets the bias requirement.Check
that the sensitivityrequlreaentla melk

(10) Sensitivity - If th~relay fails to
❑eet the sensitivity requirement, ad-

just the pole-piece screws with the 340
adjusting key, taking care to ❑aintain
zero bias, until the sensitivity require-

mentismet.

(11) If it is Impossibleto adjust the
relay for bias and sensltlvltyby

turnlngtlm pole-pieae sorewe, it may be
an lndioatlonthat the oontact eorews
have not been set properl .

Tthe adjustmentoutllned in 7) an?p~~
and readjust for bias and eensltivity.
If the relay etill faile to meet thaae
raqulrementa, the trouble may be due to
lack of symmetry in the armature and
pole-pieoes. Repeat (7) and (8) and
make the bias adjustment by turning5n
the pole-piecescrew opposite the one
previously turned in,W obtain the pole
gap eettlng. If the relay stllh fails
to meet these requirements, it may be
due to the difference in the height of
the armature stop PIUS in which case It
wI1l be necessary to replace the ar-
mature.

(12) Co:::ct - Apply thecontact require-
Lf the requirement is not

met, it may be an indication of dirty
aontacts, large contact separation,
poor connectionin contact circuit, un-
satLsSactory overall adjustment or weak
magnets on the relay. Demagnetize waak
magnats aa covered in 3.002. Clean the
oontacts as covered in procedure 3.01.
Repaat the adjustmentsoutlined in

and S:;!and (8) and readjust for bias
13itlvity.

(13) If the contact closure is still
not steady (chattering contacts)

it may indicate that elthar the pres-
sura between the flexible armature
springs is insufficient or excessive
or a poor contact at some point in the
electricalpath between the relay ter-
minal and tha contactpoint. Check the
pressure between the flaxible armature
springs, oovered in procedure 3.06, and
make adjustmentsas required. Then ad-
just for contact travel,biasand sensi-
tivity as outlined in (7) to (11) in-
clusive.

(14) Plaoe the 484A magnetic shunt on
the relay end repeat (3),(4) and

(5)@ ~ additionalcheek athe mechan-
ical conditionof the relay. If in (5),
upon removal of the shunt, the bias now
exoeeds the test llmlt,or if after cor-
recting the blasthe sensitivityrequixw-
ment la not met It is usually an indi-
cation that the armature 1s defective
and requires replacementafterwhich re-
adjust the relay ae outlined in (7) to
(13) inclusive. Then repeat the tests
outlined in this paragraph.

- Replace the cover on
relay and tighten the “screws

eecurely.Then check to insure that the
relay meete lU electricalrequirement.

Page 6
6 Pagoe

I


