BELL SYSTEM PRACTICES
Plant Series

RELAYS

SECTION 040-642-701
Issue 1-D, March, 1947
AT&TCo Provisional

KS5-5656 AND KS-5658
REQUIREMENTS AND ADJUSTING PROCEDURES

le GRNERAL

1.01 This section covers two Alllied Con-
trol Co., Inoc. double coil, multi-
contact relays, KS~5656 and Ks-5658. The
former has two similar ooils, wound on two
oores, connected permanently together.
The latter uses a single core on which are
wound a normal shunt ooil and, opposing
it, a series coil, one end of which is
connected to one of the contacts.

1.02 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.

1.03 Requirements and associated proced-

ures marked with a number sign (#)
need not be checked by the installer un-
less it is thought that the requirement is
not being met or performance indicates that
such a check is advisable.

1.04 Requirements marked with an asterisk

(*) need not be checked during main-
tenance unless the apparatus or part is
made accessible for other reascns, Or per-
formance indicates that such a check is
advigadble.

1.05 For the purpose of this section,
whether contacts are normelly open

(NO) or normally closed (NCT Kepenﬁs on

the positlon of these contaots when no

and not on the position the conteot may
normally be in for a particular applica-
tion. NO contacts and NC contaots are
gometimes known as front and back contaocts,
regpectively.

1,06 A relay is said to operate when the

armature has moved sugﬂcIently for
NC contacts to open and NO contacts to
close with reliable contact.

1.07 A relay is sald to release when the

. armature has moved su clently for
NO contacts to open and NC contacts to
close with relisble contact.

1.08 With specifio reference to the

XKS-5658 relay, it is said to hold,
if, after it has operated under the Influ-
ence of its shunt coil it does not release
within the limit specified, under the in-
fluence of current in its gseries coil so
roled as to oppose the effect of the our-
rent in its shunt coil.

1.09 when work is done on a relay in en

operating oirocuit, see that gervice
is maintained. Do ndot touch at the same
time 1live terminals or parts which are at
different potentials, or otherwise short
.eirocuit them.

2. REQUIREMENTS

2.01 Rélaz Mounting: The relay shell be
astened securely to its monnting.
The oomponent parts shall be held.together

operating ourrent is flowing in the coll securely. Gauge by feel.
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2,028 Contact purfaces shall be clean and
ree Irom bu ~ups. Gauge by eye.

2.03 contact Alignment

(a) Rach pair of contacts of unequal
diemeter shall be aligned so that

the periphery of the smaller lies en-

tirely within the corresponding peri-

phery of the larger. Where the diame~

ters are approximately equal, the over-

lap shall not exceed

Maximum 1/32%
Geauge by eye.

2,04 Contact separation between movable
" and stetionary oontacts shall be
Minimum 0,025
Use thickness gauge.

2.05 Ccontact Sequence

(a) All NO contacts shall make and
break approximately simultaneously.

{(b) All NC ocontacts shall break and
make approximately simultaneously.
Gauge by eye.

2,08 Contact epsure with oontaots olosed
shall be

Ko=5656 35 grems minimum
K8~-5658 50 grems minimum
Use tension gaugs.

2,07 Eleotricsl Requirements

(a) The relay shall meet the electriocal
requirements specified on the oir=
cuit requirements tahle.

{(b) Where eleotrical requiremsnts are
not specified in the oircuit re-

quirements teable, the relay shall meet
the following:

Kg=-5656 ~ List 1

Operate 0.060 amp.
kg-5858 - 1ist 1

ghunt Coil geries Coil
Operate 0,115 amp. 0.0 amp.
Hola 0.168 anmp. 5.4 amp,
Release 0.168 amp. 7.0 amp.

Use 35 type test set and locally wired
oheocking ocirouit.

(0) Check of eleotrioal requirements
may be at the temperature at which
the reley is found by the test man,
unless H (hot) or ¢ (cold) is speoci-
flied in the oirouit requirements table.

(4) Wwhere H 1s specified in the oire
ouit requirements table without

huting instruoctions, the rola{ ooils
shall be energized for at least one
hour prior to the test.
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(e) where C is specified in the oir-

oult requirements table without
cooling instructions, the relay shall
be deenergized for at least 2 hours
prior to the test.

Temperatures: If the temperature is
Thought to De excessive, measure
with thermometer. The temperature of the
coils and ocontaots shall not exceed

Maximum 105C (221F)
3. ADJUSTING PROCEDURES

3.001 IList of Tools, Gauges, Materials
and Test ratus {Eq"u‘ Tvalents

may be subs ule esired.)
Tools

Burnishing tool, No. 265C

Clip, No. 365 tool (2 req'd per cord for
strapping)

cord, No. lwl3aa

Pliers, duok-bill, Ks-8015

gorewdriver, Ks-6854

Sorewdriver, 3" cabinet

Gauges

Ammeter, 4&-o, Weaton Model 280, ranges
30-3=1.5

Gauge, No. 68B, 70=0=70 grams

Gauge, push-pull tension, No. 79C, 200

gramns
Gauge, nest thickness, Xs-6909
Thermometer, R1032, Detail 1 or 2
Voltmeter, d-c, Weston Model 280, renges
150-60~3 or 180-60-3

Materials (See Sections 065-330-101 and
065-370-101.)

Bond paper, Kg-7187

Cloth, abrasive, 150 grade

Cloth, oleaning, twill jean, D-98063
Pad, felt

Spirits, petroleum

Test Apparatus
Test set, 35 type

3.008 %trqni.ng and Insulating: To maine

n servioe while work is bdeing
done affeoting olosed oontacts of working
oirouits, bridge the osurrent-carrying oon-
taots, making the oonneotions at the most
oonvenient points in the oirocuit other
than at the relay, if praoticable. No.lwlSa
oords (3'=0") with No. 365 olips at each
ond are suggested for strapping. No.lwlsB
oords (8'-0") or K5-68278 olips are equally
satisfaotory, as are algo lengths of No. l4
wire.with Kg=-6780 olip or universal test
elips (Graybar Catalogue). Bond paper
should be used for insulating live parts,
including open oontaots, and should be
shaped or bent as necessary to provide pro-
teotion with a minimum of interference with
the work being done.




3.003 General Procedure

(1) It is recommended that requirements

be ohecked and any required adjust-
ments be made in the order outlined in
the following peragraphs.

(2) when checking mechanical require-
ments and readjusting, the relay
should be disconnected from the power
supply if possible. Where it is not
possible to disconnect the relay from
the power supply, bridge around con-
tacts (see 3.002), insulate between
contacts with a strip of bond peper,
and disconnect leads, as necessary in
order to malntain circuit conditions
unchanged. If it becomes necessary to
remove the relay from its mounting in
order to obtain access to the parts,
proceed as follows. Disconnect all
power supply from the relay windings
and contact circuits by opening
switches, 1f provided, or by removing
the fuse or fuses. Then unsolder the
leads from the relay terminals and re-
move the mounting screws with the 3%
cabinet screwdriver. o

Caution: Use care when working in
close quarters with Ilve parts.

3.01 Rﬂlg Mounting (Rq.a.Ol)

(1) Tighten loose mounting screws with
‘the 3" cabinet screwdriver. The
various sorews on the relay itself can
be tightened with the Kg=-6854 gorew-

driver.

3.02 contact Surfaces (Rq.2.02)

(1) In working circuits, contacts which

are closed and carrying current
whioh should not be broken, should be
bridged. (see 3.002.) In working oir-
oults, contacts which are open and
should not be closed shall be kept
separated by inserting a strip of bond
paper between the movable and station-
ary oontacts or a lead shall be dis-
connected. To close an NO contact,
hold the armature against the pole
face, being careful not to force the
armature out of alignment. NC contacts
of a relay which is found operated in
a working cirouit may be olosed by
opening one connection to the coil
after first bridging or insulating the
other contacts, as necessary.

(2) The purpose of oleaning contaots
is to remove eny gumy or dirty
substancs thet would interfere with
reliable contact. It i1s not necessary
or desirable to keep contacts polished
or shining. Clean contacts by wiping
with a cloth moistened with petroleum
spirits, followed by a dry cloth.

(3) There shall be as little smoothing
of oontacts as is consistent with

ISS 1-D, SECTION 040-642-701

satigfaotory operation. Contacts
should be smoothed while closed. TFor
contaots disconnected from the power
supply, ingsert a burnishing tool or
strip of abrasive cloth (with contacts
connected to the power supply, use
abrasive cloth only) between the con-
tacts to be ocleaned, and draw it back
and forth until the bulld-ups are re-
duced enough to insure satisfactory
operation. Then clean the contacts as
,outlined in (2) above.

(4) Contacts which are badly worn
should be replaced. With the
KS~6854 sorewdriver, remove the pair
of contacts with their associated
springs, and replace them with a new

pair.

3403 contact Alignment (Rq.2.03)

(1) shape, with pliers, a contact
spring that is slightly bent. Any
contact spring that becomes badly bent
qut of shape should be removed and re-
shaped, or replaced with a new contact

spring.

{(2) A contact which 1s not bent can be
aligned by ‘loosening the attaching

sorews and moving the contact into

alignment. Retighten the screws.

3.04 Contact Separation (Rq.2.04)

(1) The contacts must be disconnected
from the power supply when check-
ing separation with the thickness gauge.

(2) To correct contast separation, ad-
Just the movable contact spring
with the duck-bill pliers, as required.
After correcting, check 2.03, 205,

2.06, and 2.07.

3.05 Contact Sequence (Rq.2.05)

(1) If the contacts on opposite sides
of the amature do not meke or
break approximately simultaneously,
look for contact springs whioch have
become bent. (Correct by reshaping con-
tact springs with the pliers as re-
quired to bring them into alignment
with the others of the group. Check
the other requirements after any change.

3.06 gContact Pressure (Rq.2.06)

(1) In readjusting; it is desireble to
have as much tension as possible
on the various springs consistent with
meeting other requirements. In adjuat-
ing the contact springs, tension the
oorresponding springs of the assemblies
on both sides of the armature so that
the tensions are approximately equal.
Elther the fan type gauge or the push~
pull tension gauge may be used for
measuring contact pressures. When
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access to the contact springs is im-
possible with the fan type gauge, the
push-pull gauge must be used. When
one contaot spring is reshaped or :
otherwi se changed, or when the position
of a stationary contact is changed, re-
check the contact pressurs on all the
contacts on the relay.

{(2) To measure the contact pressure of

e contacts, hold the armature
gsecurely against the pole face, taking
care not to force the armature out of
alignment. Place the gauge against
the contact spring as near to the mov-
ing contact as possible and exert a
pressure with the gauge away from the
stationary contact. Read the gauge as
the moving contact leaves the associ-
ated stationary contact.

{(3) To measure the contact pressure of
e contacts, proceed in a man-
ner simiTar to that outlined above but
allow the armature to be held in its
nonoperated position by its spring.

{4) The contact pressure may be ad-

justed by tensioning the contact
springs, es required, with the pliers.
The armature spring tension is not ad-
Justable.

3.07 Electrical Requirements (Rq.2.07)

(1) A cheok of the operation of a volt-
age-raeted relay is made by connect~
ing a wiltmeter across the coil termi-
nals. If there is no reading on the
voltmeter, a study of the assooiated
circuit is necessary to find whether
the absence of voltage indicates a cir-
cuit fault or is a condition to be
overcome by blocking a relay or other-
wise changing circuit oconditions.
Pallure to operate with rated voltage
at the coil terminals may sometimes be
gcorrected by readjustment, but in some
cagses it may be due to an open coil.
To check for an open coil, connect the
voltmeter in series with the operating
voltage and the coil. No reading on
the voltmeter when connected in series,
after a reading when connected in par-
allel with the coil, indicates that the
coil is open and should be replaced.

(2) when readjusting or when checking
for eny electrical requirement ex-
cept the check of operation discussed
in (1) above, the relay should be dis-
connected from the working circuit ir
possible. Where this is not possible,
bridge amund contacts end insulate be-
tween oontacts, as necessary in order
to maintain oircuit conditions unchenged.
Disconnect all coil terminals before mak-
ing test connections discussed below.
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(3) where test set preparation has not

been specified in the circuit re-
quirements table it is suggested that
all relay coil terminals be disconnected
and both battery and ground be furnisghed
through the test set with B/G prepara-
tion.

(4) To check the Ks-5658, List 1, relay

for hold and release, connect the
35 type test set to terminals 8 and 5
in the usual manner and set up a circuit
consisting of a 2-volt storage battery,
a switch, rheostat, ammeter, and termi-
nals 2 and 6, in series, making the
polerity of teminal 2 the same as that
of terminal 8. Any battery switch
(Graybar Catalogue) will suffice and it
is suggested that a 38-4, 42-%, or 43-A
rheostat be used. This connection gives
current in the series coil oppecsing
that in the shunt coil, which is the
normal circuit condition.

{5) operate, hold, end release adjust-

ments may be made by changing con=-
tact pressures, but in no case should
the pressure be less than the specified
minimum.

(6) Usually, the armasture pulls all the

way up to the core when the opsrate
current is epplied. If it does not, it
may be an indication of excessive con-
tact pressure of the NO contacts, a bind
in the hinge structure, or an obatruc-
tion in the armature gap. If necessary,
reduce the cgontact pressure as outlined
in 3.08, exercising care not to change
the contact sequence.

(7) If the relay does not release on

open circuilt, check the amature
for binding and clean or replace it.
Check the armature spring to see that
it has sufficient tension to return the
armature to the nonoperated position.
Replace the relay if the tension is in-
sufficient.

(8) When eny change is made in mechani-

cal settings during adjustment for
electrical requirements, recheck the
mechanical requirements.

*#3.08 Temperature (Rq.2.08)

(1) Hold the bulb of the thermometer
against the hottest spot in ques-~
tion, covering that part of the bulb not
in contact with the relay by a piece of

felt or the equivalent.

(2) It the temperature exceeds the spec-
ified limits, see that 2.01, 2.02,

2.03, and 2.06 are met. If these re-
ulrements are met and the temperature

8 still above the specified 1 t with
nameplate rated voltage not exceeded,
refer the matter to the supervisor as
the coll or contact assembly may have
to be replaced.



