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REASON FOR ISSUE

This specification is issued to
superrsede specification X-70097, issue 1 for
the following reasons:

1. To add & requirement to the effect that
the relay shell meet its electrical re-
quirements (2.8).

2. fo a?d an armature air gap requirement
2.7}

Changes were alsc made:
. To bring specification yp-to-date as to
form with test and read just requirementg
on & separate sheet.

24 To chenge and add maintenance methodfe.

CHANGES FROM X-70097, ISSUE 1

Paragraph No. Change Paregraph No, Change
1.1 Was 1.1 and 1.2. Reworded. *2.2 and 2.4 )
to 2.6 inel,)  Loworded.
l.2 ‘Was l.4. Reworded.
*2.3 Omitted reference to oon-
1.3 Was 1.5. Reworded. vex and cylindrical con-
) taots which are not used
- 1.3 (X-70097) omitted. on this relay.
1.4 Added. *2.7 and *2.8 Added,
1.5 Wae 1.6. Added 371 end *2.9 Was 3.4.
K8-6015 tools, cabinet
screw-driver, long nosge 3,01 apd 3.02 Added,
pliers, 35-C test set.
Omitted 265 tool. 3.1' Wwag 3.2. Reworded.
- 1.71, 1.711, 1.712, 1.72, 3.2 Was 3.3. Added methods.
1,73 and 1.81 (X-70097)
cmitted. 3.3 Was 3.6. Reworded,
*2.001 Wag 1.811 and 1.812. Re- 3.4 Was 3.5. Added methods.
worded.
3.5 Was 3.7. Added methods.
*2.002 Was 1.813, Reworded.
3.6 Was 3.8, Added methods.
*2.003 ‘Was 1.814. Reworded.
’ 3.7 and 3.8 Added,
*2.004 to 2.006) Added
inel. and 2,08) €. 3.9 Wes 3.4. Added methods.
*2.007 Was 3.1. Reworded. - Fig. 1, Fig. 2 and Fig Ca
(X=70097) omitted.
2,01 Added,
. *These paragraphs are given on Sheet 1
2.1 Added method of checking. which has been added to this specification.
SECTION 1 - GENERAL '
1.1 This specification supersedes specifi- meet the test requirements. These are called

cation X=-70097, issue 1 &nd covers the
installetion and maintenance requirements for
186 type relays. Unleee otherwise specified
herein or in the Cirocuit Requirement Tables
the requirements covered by this specification
apply to all relays of the above types.
1.2 Section 2 of this specification covers
- the requirements for the inspection of
mechanical adjustments which shall be used to
determine whether the relay is in proper con-
dition for delivery to the customer and for
service. These are called "Tect Requirements™
and are listed on Sheet 1 atfached hereto.

1.3 Section 2 of this specification covers
the mechanical requirements which must

be met in read justing a relay which fails to

"Read just Requirements” and are listed on

Shee attached hereto. In addition to the
read just requirements, Section 3 also gives the
epproved maintenance methods of meeting these
requirements.

1.4 The tensional and dimensional require-
_—— ments set up in this specification
should be met, unless otherwise specified, re-
gardless of the method of test or adjustment
employed. TFaoilities for meeting these re-
quirements are provided in the form of standard
tools and gauges, However, if it 1s found by
experience that certain requirements can be met
satisfactorily by "feel™ or by "eye", these
methods may be employed. It is suggested that
checking with tools and gauges be made often
enough to insure that proper test and ad justment
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requirements are being met. Furthermore, where Code No. Desoription
requirements are close, it would be advisadle
to use tools and gauges to obtain ad justments. - Bell System Cabinet Sorew=-
: driver - 3-1/2"
1.5 The following is a list of the tools, ) .
test apparatus and materials specified - Bell System P-Long HNose
in Section 2 and Section 3 for use in testing : Pliers - 6-1/2"
and read justing the relay.
Materials
Tocls
- Toothpicks - Hardwooa -

Code Ko. Description Flat 2t one end and pointed
. at the other

35 Screw-driver - 3-1/2"

- C. P. Carbon Tetrachloride
102 Wrench - 3/8" Hex. Sockut
Test Apparatus
371 Spring Ad juster
] 365-C Current Flow Test Set
KS~-601¢& Duck-bill Pliers
SECTION 2 - TEST REQUIREMENTS

2.0l Unless otherwise specified, any relay tion shall meet the test requirements given or

of the type covered by this specifica-

Sheet 1 attached hereto.

SECTION 3 - READJUST REQUIREMENTS

3.0 GENERAL
3.01 A relay should Ye read justed in accord-

ance with the foIlowing methods tc meet
the readjust requirements specified on Sheet 1
attached hereto,
3.02 Where two or more requirements are cov-
ered by one set of methods the require-
ment heedings in this aection will be conneect-
ed together with a Lracket. The readjustments
for meeting these requirements are more or
less interdependent and in making read justments
to meet any one requirement consideration
snould be giyen to the others.

3.1 RELAY MOUNTING (Rq.2.1)
M-l To tighten relays loose on the mounting

plate, securely tighten the mounting

nuts with the No. 102 wrenah.
3.2 ARMATURE MOVEMENT {(Rq.2,2)
M-~1 If the armature fails to move freely in

] . 1ts bearings, remove the mounting nut
with the No. 102 wrenoch and then remove the
relay from the mounting plate. Remove the
four screws which hold the facepldte to the
frame with the No. 35 sorew-driver, then loosen
the two sorews which hold the polevpieoe(frame)
to the spoolhead with the 2-1/2" cabinet sorew-
driver. Spread the front end of the pole-piece
(frame) apart and remove the armature assembly
from its bearings. Clean the bearings and the
armature pivots with C.P. oarbon tetrachloride
applied with a clean toothpick. The same
toothpiok. should not be used for more than one
operation.

¥-2 The core face and the entire armature
- assembly except the hard rubber stud
should be thoroughly cleaned with C.P. ocarbon
tetrachloride also.

u-3 care. should be exeroised when avplying

the carbon tetrachloride to prevent its ocoming
in contaet with the spoolhead, studs and insu-
lators.,

N-4 At this time advantage should be taken

- to check the relay for all the follow-

ing ad justments.

Dl CONRTACT  ALIGEMENT (Rq.2.3)
M-1 If the contacts do not line up properly

remove the relay from its mounting as
outlined in 3.2, M-l. To align the contacts
loosen the spring assembly mounting screw with
the No. 25 screw-driver and shift the spring
to the desired position. Then with the spring
held firmly in this position retighten the
socrew gecurely noting that the springs rest on
their respective stop springs.

3.4 FLEXIBLE CONTACT SPRING (Rqg.2.4)
- —__pogrrox
M-1 If the flexible front contact spring

does not rest on the stop spring at its
contact end, remove the relay from its mounting
as outlined in 3.2, M~1l. Then form the flat
end of the toothpick so that its thin end can
be inserted between the stop spring and the
flexible spring. Insert the thin end cf the
toothpick between the stop spring and the flex-
ible spring as olose to the base of the spring
ag possidle and then with the bhlade of the No.
35 serew-driver exert a slight downward pres-
sure on the spring. Remove the sorew-driver

and then the toothpick.

-2 If the top flexible contact spring does
—  .not rest on the stop spring due to the
flexible spring being distorted, loosen the
spring assembly mounting screw with the No. 35
screw-driver, turn the flexible spring in a
cloockwise direction through an angle of 180°
and adjust it with the KS-6015 duok-dill pliers
as shown in Fig. 4., It will be satisfactory to
have a slight kink in the flexible contaoct
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epring close to the bvatce of the spring. This
kink may be introduced in making the adJust-
ment outlined in M-1. After resetting the
spring in position tighten the spring assembly
mounting screw securely noting that the con-
tacts are in proper alignment. In tightening
the screw exercige care that the spring is not
twisted in such a way that it will not rest
against the stop spring eand the contects mis-
eligned. Clean the contacte at this time in
accordance with the methods outlined under
paragraph 3.8.

N=3 If the lower flexible contact spring is
not positioned correctly, due to kinks,
it will be necessary to remove it from the
spring pileup in order to straighten the spring.

pri Asgembly
Moun2§ng Serew

;’:\"‘\ el — s,

LT

Contaot
Spring.
Loosened

and
Inverted

KS=-6015
Duck-b1il1l
Pliers
Method of Stpraighteni
Upper Flexib{e éonggcgg
Spring
Fig. A
(3.5 CONTACT SEPARATION (Rq.2.5)
3.6 (Rqg.2.6)
T ARVMITURE LYK CGAP {Rq.2.7)
;n‘ ELECTRICAL REQUIREMENTS (Rq.2.8)
-1 The ad justments for contact separation

and contact follow may be made with the
relay mounted. These adjustments can bte made
with the faceplate in position but if more
room is required to make these adjustments,
the <faceplate should be removed. Use the No.
35 sorew-driver to remove the faceplate sorews.
To increase the contact separation or to de-
oreace the contact follow apply the blade of
the No. 35 screw-driver between the upper stop
epring and the lower flexible contact spring
ag shown in Fig. B and exert & slight upward

PAGE 3

pressure on the screw-driver. To decreace the
contact separation or to increase the contact
follow apply the blade of the No. 35 screw-
driver neer the base of the upper flexibdle
contact spring and exert & downward precsure
or apply the blade near the base of the lower
stop spring and exert an upward preceure,

Contact Separation If necessary to ad-
Just Tor oontact separation it is ad-
visable to make this separation as near the
minimum value as is consistent with meeting
all the other requirements.

¥-2

Contact Follow If the contact follow
Is Insu¥ficlent it may be due to exces-
sive contact separation in which case the fol-
low ghould be increased or the separation de-
creased ag outlined in M-1l, The contact fol-
low will bve satisfactory when with the arma-
ture in the fully operated position there is &
clearance between the upper flexidle contact,
spring and i{ts back stop. If, however, the
relay is operating on altecrnating current, it
will be satisfactory if the contacts only make
end insure a reliadle electrical circuit
through them,

M-3

Upper Sto
pgpring 4

Lower
Flexible

35 Serew-driver

Method of adJusting for Contact
Separation and Contact Follow

Fig. B

M-4 Electriocal Requirements If the relay
- Yalls to release, Inorease the contaot
follow by adjusting the springs as outlined in
paragraphs M-1 and M-3. It ghould be noted
that the contact separation requirement is
gtill met and that the flexibdble spring rests on
its stop spring.
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¥-5 Failure to release may also be due to
an accumulation of dirt on the armature
stop pin, on the bottom surface of the core,
or may be due to dirty tesrings., In this case
‘remove the dirt as outlined in the methods
under paragraph 3.2.
M-6 If the relay still fails to release,
- examine the armature to determine
whether there is sufficient clearance between
it and the core when the relay is energized.
insufficient clearance between the armature
and core with the armature in the operated po-
sition may result from worn bearings. Move
the armature toward and away from the core and
if the motion 18 excessive compensate for it
by increasing the gap between the armature and
sore, To do this, revolve the relay so that
its smaller axis turns through &n angle of
130°. With the armature held firmly in posi-
tion as shown in Fig. C, adjust it on each
slde of the offset portion slightly towerd the
center with the long nose pliers., An increase
in the separation between the armature and
core will algo affect the correct operation of

1 =
Core Armature
}/— Stop
Armature
0
P-Lo Nos
>P11eran§ 6-1/2"
Methcd of Adjusting Armature
Pig. C
the relay. Care must therefore be exercised

in making thie adjustment that the gap bdetween
.the armature.and core will not be so great as
to prevent the armature from fully operating
whon the operate current is appliea.

If the contact separation and contact

‘M=7
follow is cloge to the minimum value in
each case and the relay fails to meet its op-
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erate requirement, it may be due to any one or
all of the following remsons: The tail of the
armature being distorted so that the armature
&ap does not decrease unitormly as the relay
operatee; that portion of the armature whiech
in the operated position is onposite the core
being bent; or worn bearings which allow the
armature excegsive front and dack motion,

If the tail of the armature is distort-
ed, remove the relay from the mounting
as desoribed in 3.2, M-l and operate the ar-
mature manually noting that the separation be-
tween the armature and core is ‘least when the
armature is in the fully operated position.
Should this separation be less bYetween some
point on the tail of the armature and the core
than that between the armature and core when
the armature is in the operated position, cor-
rect this condition by adjusting the tail of
the armature with the No. 371 spring adjuster
applied as shown in Fig, D. Operate the arma-
ture manually and wnile holding it firmly in
this position, adjust the required portion of
the taill of the armature by exerting a slight
pulling force on the spring adjuster (toward
the front of the relay). Care must be exer-
cieed when adjusting the tail of the armature
since the slightest deformation may affect the
correct operation of the relay. After each ad-
Justment of the taill or the armature operate
the armature manually and recheck the cepara-
tion bvetween ecach point on the srmature and the
core as the armature is being operated.

M-8

No. 371 Svori
Ad Juster ne

Armature

Method of Adjusting
Tail of Armature

Fig. D
¥-9 Worn bearings likewise may cause fail-
- ure of the armature to operate correct-
ly. Yove the armature towerd and away from
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the core. If the motion is excessive when the
operate current is applied, the armature may
freeze against the core before it has reached
the fully operated position. To correct for
this condition increase the separation between
the armature and core ag outlined in M-6.

M-10 Operate the armature manually and see
whether the gap between the armature
and core in this position is excessive. The
sause ol an excessive gap may be due to that
part of the armature, which in the operated
position is opposite the core, being bent. To
correct for this condition proceed as outlined
in M-6 except that in reducing the gap adjust
the armature on both sides of the offset por-
tion in & direction away from the center.

M-11 If the relay operates when the non-op-
erate current is applied, force the
Attached:
X-70087-01, Sneet 1, Issue 1
ALM)
Hec) 2L
DEPT. 3Z2-B-4
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lower contact spring and stop spring downward
with the No. 35 screw-driver. 1If this is
done, a recheck should be made to determine
whether the relay will operate when the oper-
ate current 1s applied.

M-12 When any ad justments are made so as to
cause the armature to operate more
easlly, & recheck must be made to determine
whether or not it will release. '

(RQoziﬁ)

3.8 CLEANING ,
M-1 Clean the contacts in accordance with

the X specification covering "Cleaning
of Reley Contects and Parts",

Clean the armature bdearings, the arme-
ture stop pin and core in accordance
with 3.2.

¥-2
=<

BELL TELEPHCNE LABORATORIES. Ixc.
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DEFINITIONS AND GENERAT, INFORMATION

is evidence of a reliable contact.
fluttering is present the contaoct-is
unreliable,

It

Application of Requirements Unless
otherwise specified, the requirements
given on this sheet are both test and

read Just requirements.

One Limit Requirement Unless otherwise
spécified, where a readjust requirement
specifies only one limit (either a max-
imum or a minimum limit) it is advisable
i1f possibdle, to read just inside of the
limit.

Read Justing Sequence Requirements are
given in the order in whioch adjustments
should be made by the Telephone Company.

Gauges snd Methods listed on this
sheet are for the use of the Telephone

Company.

REQUIREMENTS

Relay Mounting Relays shall be fastened
securely to the mounting plate. This
shall be checked by applying a vertical
and a horizontal prescure to the relay
and not by attempting to turn the relay.

Armature Movement The armature shall
move Ireely in its bearings. Gauge by
eye. .

Contact Alignment Contacts shall line
up so that the point of contact falls
wholly within the cirocumference of the
opposing contact disc. Gauge by eye.

Flexitle
flexible
the stop
the stop
contact,

Contact Spring Position The
contact spring shell rest on
spring, at least on the end of
spring that 1s nearest the
Gauge by eye.

Contact Separation The separation be-
tweer normally open contacts shall be
perceptible (approximately .005").
Gauge by eye.

Contact Follow The contact follow
shall be perceptible (approximately
.005") when the armature is manually
operated to its fully operated position
egainst the core. Gauge by eye.

Armature Air Gap The armature shall.
not touch the face of the core as the
relay operates electrically. Gauge by
eye.

Electrical Requirements The relay shall
meet the electrical requirements speci-
fied on the "Circuit Requirement Tabler.

Cleani
{a] The contacts shall be cleaned when

necessery in accordance with the "X*
specification covering "Cleaning of
Relay Contacts and Parts".
(v} Other parts shall be cleaned when
necessary in accordance with ap-
proved methods.

2.001. Operate means that when the specified
operate current is applied the armature
shall move sufficiently to make the
front contact reliably. 2.005
2.002 Non-Operate means that when the speci-
TTed non-operate current is applied,
the armature shall not move from the
unoperated position sufficiently to 006
make the front contact. 2.
2.003 Release means that when the specified
operate current is reduced to open eir-
cuit the armature shall move from the
operated position sufficiently to break
reliadbly, the contact that has been
made. 2.007
[g-004 Reliable Contact If nacessary to check
Tor a reliiable contact this may be done
“by bridging & receiver across mede con- 2.008
tacts through which current is flowing.
Absence of fluttering in the receiver
B
Fig. 1
2.2
Spoolhead
—2.3
Sorin,
Assembly
Mounting
Screw
2.4
Core
—2.5
Face Plate 2.6
Screw Po}e-Piece
————TFace Plate {Frame)
Tail of 2.7
Tie, 2 Armature .
Flexitle 2.3
Contact
Spring
2.9
Stop Spring
Armature
Pole-Piece
Serew
Fig. 3
TEST AKD READJUST REQUIREMENTS
FOK
186 TYPE RELAYS
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