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1. GENERAL 

RELAYS 
271 TYPE 

SECTION B460.051 
Issue 1, 2-10 - 50 
AT&TCo Standard 

1.01 This section covers the 271 type relay 
which was developed initially for key 

equipments. 

1.02 Reference shall be made to Section 
B400.001 covering general requirements 

and definitions for additional information 
necessary for proper application of the re­
quirements listed herein. 

1,03 The 271 type relay consists of a U 
type relay having standard contact 

springs in the top spring combination and an 
independent thermal unit which consists of a 
heater unit and associated bimetallic contact 
springs in the bottom spring combination. 

1,04 Operate 

{a) The U type portion of the relay is 
said to operate if, when current is 

connected t o its winding, the armature moves 
sufficiently and without perceptible hesita­
tion to cause all normally open contacts to 
close and all normally closed contacts to open 
and to cause at least one stop disc to touch 
the core. 

(b) The thermal unit portion of the re­
lay is said to operate if, when 

current is connected to its winding, the 
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bimetallic contact spring adjacent to the 
windin g move s suffici ently to break contact 
with the opposing bimetallic contact spring. 

CONTACT SPRING 

THERMAL UNIT 

SPOOL HEAD 

BIMETALLIC 
CONTACT SPRING 

FIG I -GENERAL VIEW SHOWING THERMA L UNIT 

1.05 Armature gap is the gap bet ween the 
core and the nearer stor disc on the 

armature in any position the armature may as­
sume between the unoperated and op erated posi ­
tions of the U type portion of the re lay . 

1.06 Ar mature travel is the a rmature gap 
when the armature is resting against 

the adjusting stud . 

1 . 07 The term contact spring when used in 
this section inc l ude s unless other­

wi se specified, the contact bars welded to the 
end of the spring. The front e nd of the spring 
may or may not be bi_furcat ed • 

I t • • 
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1.08 A fretensioned spring is a spring 
wh ch has been tensioned during manu­

facture. Such a spring may be recognized by 
one or more distinct bends beiween the insu­
lators and the contact end of the spring. 

1.09 A pair of contacts as referred to in 
this section consists of a single con­

tact bar on one contact spr i ng and the cor­
responding contact bar on the opposing contact 
spring. 

1.10 The terms contact make or contact 
break apply to the electrical circuit 

between the two springs. Contact make may in­
volve the closing of only one pair of two 
parallel pairs of contacts. Contact break 
involves the opening of both parallel pairs 
of contacts. 

1.11 The year of manufacture is stamped on 
the spoolhead preceded by dashes, 3 to 

indicate the 1st quarter, 2 the 2nd quarter, l 
the 3rd quarter or none the last quarter. 

2. REQUIREMENTS 

2.01 Cleaninf: The contacts and other 
parts o the relay shall be cleaned 

when necessary in accordance with Section 
B50).605 covering cleaning of relay contacts 
and parts. After cleaning any contact on 
springs of the top spring combination , a check 
shall be made to see that both contacts on the 
bifurcated spring involved close as specified 
in 2.18 (c). 

2.02 Relay Mounting: Relays shall be 
rastened securely to the mounting 

plate. Gauge by feel by grasping the core 
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and armature between the thumb and forefinge r 
and attempting to move the relay. 

2.03 Vertical Clearance 

(a) There shall be a clearance between 
the springs of the relay and ap­

paratus mounted directly abo ve or below of 

Min. 1/4" 

Gauge by eye. 

Note: This clearance is satisfacto r y 
if it can be obtained by removing 
the covers of the apparatus di ­
rectly above or below provided 
such covers are r eadily removable. 

(b) Springs and thermal unit winding 
shall not touch the relay cover. 

Gauge by eye. 

2.04 Cover Spring and Cover Guide Pressure 
and Cover Cap Tightness 

(a) The cover cap on relays so equipped 
shall fit snugly . The cover shall 

renain in place when the cover cap is being 
removed from the relay. 

Gauge by feel . 

(b) Fig. 2 (A): The cover spring shall 
bear on the front spoolhead when the 

cover is off. 
Gauge by f ee l . 

• 
(c ) Fig. 2 (B): The f ree end of the 

cover guide sh611 bear on the core 
when the cover is removed. 
Gauge by feel. 

I & • ' 
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COVER GUIDf --

CONTACT 
SPRINGS---,,, 

(6)--- -----­
CORE--,::-----< 

HINGE PIN 

o--- SPOOL HEAD 

FIG.2 - RELAY ARRANGED FOR MOUNTING 
INDIVIDUAL COVER 
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2.05 Contact Alignment 

(a) Fig. 3(A): The contact alignment 
oo springs of the top spring combi ­

nation shall be within the limits indicated 
in Fig. J. 

Gauge by eye. 

(b) Fig. 4(A): The contacts on the bi­
metallic springs shall line up so 

that the point of contact falls wholly within 
the boundary of the opposing contact. 

•Gauge by eye. 

MAX . :} WIDTH OF' 
CONTACT SURFACE 

(A)--- -- - --, 

~ - - - T 

L MAX . 
PERMISSIBLE 
MISALIGNMENT 

WIDTH OF' ONE CONTACT 
MUST BE WHOLLY WITHIN 
LENGTH OF MATING CON­
TACT (SEE A)---, 

I DEAL 

\ 7 
l I 
ENO VIEW 

T 

NOT 
PER M ISSIBLE 

F'IG. 3 - ALIGNMENT OF' HEAVY CONTACTS­
PLAN VI EW OF' CONTACT SURFACES 
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(A) 

I 

fl ·C.. 4-ALIGNMENT OF CONTACTS 
ON BIMETALLIC SPRINGS 

- -
1 I 

2.06 Spring Tang Position - Fig. 5(A): 

(a) The spring tang shall not rub on the 
spoolhead when moved from its normal 

position of rest on the spoolhead in the di­
rection of the travel of the spring. 

Gauge by eye. 
(b) On relays manufactured prior to the 

second quarter of 1948, the full 
width of the spring tang shall lie entirely 
within the projection of the top and bottom 
edges of the slots in the spoolhead as shown 
in Fig. 5. 

Gauge by eye, 

( c) On re l ays manufactured during the 
second quarter of 1948 and subse­

quently, the spring tang may project 1/3 its 
width above the top edge of the slot in the 
spoolhead. 

Gauge by eye. 
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CONTACT 
SPRING -

FREE ENO OF 
TANG 

~- FRONT FACE 
OF SPOOLHEAD 

FIG .5- SPRING TANG POSITION 

2.07 Adjusting Stud Clearance - Fi g . 6(A): 
There shall be a clearance between 

the armature and the adjusting stud in all 
positions of the armature travel. 

Gauge by eye . 

2 .08 Adjusting Nut Tightnes s : The adjust-
ing nut shall be sufficiently tight on 

the stud to prevent its being turned with a 
torque of 3 ounce - inches . 

To check this requirement attem pt to turn the 
adju stin g nut with the thumb and forefinger. 
In case of doubt this may be checked by the 
use of the No. 474A wrench and t he No . 70D 
gauge. With the wre~ch on the nut, the 
gauge shall be ap plied in the hole in the 
free end of the wrench and the nut shall not 
turn when a pressure of 40 gr ams is applied , 
at right angles to the wrench , in a clock wise 
direction as shown in F' ig . 7. 

I I I I 
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INSULATOR 

CONTACT 
SPRINGS-,----;-

(B) -- ~ 

THERMAL 
UNIT- --- -

(A ) ·-- ---..,. 

CORE-- - _. 

- -
I I 

.,_ _ SPRING TYPE 
HINGE 

-~SPRING STUD 

~-- -- (C) 

~ - SPOOL HEAD 

~ -- ARMATURE 

---- - ADJUSTING 
NUT 

'--';;;;__ _ __ ADJUST! NG 
STUD 

FIG. 6 -TOP VIEW 
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NO . 700 GAUGE - ~ 
\ ARMATURE 

.p~ ~ 

s@D~-==----:_::__~-~ =4~:,------~~ 

N0 . 474A WRENCH - --~ ADJUSTING NUT 

FIG. 7 - METHOD OF CHECKING TIGHTNESS 
OF ADJUSTING NUT 

2,09 Armature Position - Fig. 8(A): Bot h 
le gs of the armature shall bear 

against the hinge bracket with the U type 
relay portion of the relay in the operated 
position and shall also bear against the 
hinge bracket after the relay has released. 

Operate the relay electrically and gauge 
by eye. 

2 , 10 Armature Travel 

(a) The armature travel shall be in ac-
cordance with the value specified 

for the relay in the armature travel column 
on the circuit requirement table. The arma­
ture travel tolerance shall be +,003" 

Use the No. 131A gauge and check as follows. 

I I 1 I -
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To check the armature travel requirement , 
attempt to insert a gauge . 003" larger than 
the specified gap with the long axis of the 
gauge in a horizontal position as shown in 
Fi g . 9, If the gauge enters it should enter 
with a snug fit. Do not force the gauge. 

HINGE BRACKETS 

WINDING TERMINALS 

LEGS OF ARMATURE 

FlG.8 - GENERAL VIEW 

2 , 11 Spring Tension 

(a) The tension of each spring measured 
in grams shall be in accordance with 

the information given in the particular figure 

B460.051 
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on page 12 which is referred to in thP- Fig. No. 
column of the circuit requirement table . 

(bl The springs shall be tensioned toward 
the armature unless otherwise 

FIG. I 

ARMATURt 

FIG.9- POSITION OF GAUGE WHEN CHECKING 
ARMATURE TRAVEL 

12 
I l 
EE 

FIG. 132 

NO 131A 
GAUGE 

I 2 3 X 
I I I I 
C BCA 

LARM . 
OPR. 

1 ! 



I I I I 

specified. Unless the abbreviation "Arm. 
Opr. 11 is shown associated with an arrow mark 
leading to a spring, the tension shall be 
measured ~-~h the armature in the unoperated 
position. A spring tensioned against the 
spoolhead shall register the required tension 
just as the tang of the spring leaves the 
spoolhead . A spring whose contact s are ten ­
sioned against the contacts ot· an opposing 
spring shall register the required tension 
just as the contacts break. A spring ten­
sioned against the armature through a stud 
shall register the required tension just as 
the stud leaves the armature. Use the Nos. 
70H or ?OJ gauge to check the te nsion . Apply 
the gauge so that the tip of the gauge en­
gages both prongs of the bifurcated springs 
as indicated in Fig. 10. When gauging ten ­
sions on solid springs apply the tip of the 
gauge near the front end of the spring just 
in front of the contacts. 

(c) Bal ancing Sf.rings (Sprin gs designa­
ted "A" on ' igures on page 12) 

(1) The combined tension of all "A" 
springs on the relay shall be 

sufficie nt to hold the armature aga i nst the 
adjusting nut with sufficient pressure to in­
sure that reouirement 2.12 is met . 

( 2) Where the relay is equipped with 
a pin type hinge, ·in no case shall 

the tension in one spring combination be more 
than 2- 1/2 times that in the other spring 

1 
combin a tion . 

To check this pressure, block the armature un­
operated usin g the No. 508A armature blockin g 
tool . Check the pressure of the stud against 

B460.051 
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the armature by applying the tip of the No. ?OH 
gauge to the "A" spring just in front of the 
stu:i. 

TIP OF GAUGE 

GAUGE 

FIG.10 - METHOD OF CHECKING 
SPRING TENSION 

(d) Moving Sprin gs (Springs designated 
"B" on fieures on page 12) A "B" 

spring shal l have & tens ion of 

Test 
Readjust 

- Min . 18 e;rams 
- Min . 20 i:rrams -

To check apply the No. 70H gauge so that the 
tip of the gaue e engages both prongs of the 
bifurcated spring . 

1 9 
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(e) Spoolhead Springs (Springs desi~­
nated 11C11 on figures on page 12) 

A "C" spring shall have a tension of 

Test - Min. 25 grams 
Readjust - Min. 30 grams 

To check apply the tip of the No. 70D gauge 
just in front of the contacts of the 11C11 

spring. 

(f) Bimetallic Serings (Readjust Only) 
{Springs des1?71ated "E" on figure 

on page 12). The "E" springs shall be ten­
sioned toward each other so that the tension 
of the 11E11 spring adjacent to the thermal unit 
winding against the opposing "E" spring shall 
be 

Min. 25 grams, Max. JO grams 

To check apply the tip of the No. 70D gauge 
in front of the contacts of the "E" spring 
adjacent to the thermal unit windin g . 

2.12 Armature Back Tension - Fig. ll(A): 
The armature shall be held against 

the adjusting nut with a pressure of 

Test - Min. 18 grams 
Readjust - Min. 22 grams 

Use the No. 70H gauge applied to the back of 
the armature at a point approximately midway 
between the points where the stop discs are 
nor mal ly located as indicated in Fig. 11 . 

2.13 Spring Stud Cleara nce: The spring studs 
shall clear the springs throu gh 

whi ch they pas s , in all positions of the 
armature travel. 

Gauge by eye . 

B460. 051 
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ADJUST I NG 
STUD - - -- -

ADJUSTING 
NUT 

ARMATURE 

FIG .. II -METHOD OF CHECKING ARMAiURE 
BACK TENSION 

2.14 St raightness of Springs - Fig. 6(B): 

(a) On relays manufactured prior t~ the 
third quarter of 1949, all springs 

other than pretensioned springs shall be free 
of sharp bends or kinks due to adjustment, 
exce pt that in the case of thin (.013") springs 
a kink is permitted provided it is within 1/4" 
from where the spring leaves the insulators. 
A gradual bow in a spring is permissible. 

Gauge by eye. 

I I 1 I 



I I I I 

(bl On relays manufactured during the 
third quarter of 1949 and subse­

quently, reouirement (a} above is wai ved. 

2.15 Separation Between Springs: The clear­
ance between adjacent springs whether 

in the unoperated or the electrically operated 
position of the relay shall be 

Min. .008" 

Gauge by eye. 

2 . 16 Bimetallic Contact Spring Clearance 

(a) Fig . 9(A): There shall be a clear-
ance between the nearest point on 

the thermal unit winding and the adjacent bi­
metallic sprin g , with the spring in the unop­
erated position of 

Min. .040" 

Gauge by eye. 

(b) Fig. 9(B): The clearance between 
the edge of the bimetallic springs 

and the spoolhead shall be 

Min •• 016 " 

Gauge by eye. 

2.17 Stud Gap - Fig . 6(C) 

(a) Stud Gap Designated T: With the re­
l ay unoperated , the clearance be­

tween the stud and the spring at the points de­
signated Tin the figure on page 12 shall be 

Min. . 006" 

B460.051 
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This requirement is met if there is a clearance 
between the sprin g and the stud with the No. 
133A gauge inserted between the armature and 
the end of the stud which rests against the 
armature. 

Gauge by eye. 

(1) The use of the No. 510C test lamp 
equipped with the No •. 561A straight 

tip to illuminate the stud gap will facilitate 
gauging this requirement. Do not attempt to 
check the stud ga ps by moving the armature 
toward the core manually since, when the a rma­
ture is r eleased it may not restore to its po­
sition against the front ends of the yoke thus 
causing false contact operation. To check the 
stu:i gaps place the No.510C test lamp so that 
the gap is illuminated on the side away from 
the eye and sight through the stud gap toward 
the light as shown in Fig, 12, 

---LINE OF _>- -..._ 
SIGHT__.--- LEN~ 

----... -... 
FIG , 12-METHOO OF GAUGING STUD GAP USING NO . 

561A STRAIGHT TIP 

I I 
,- - -
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2.18 Contact Make (U Type Relay Portion) 

(a) Both contacts on the bifurcated 
spring shall make with their asso ­

ciated contacts with the relay in the elec­
trically operated position for normally open 
contacts and in the unoperated position for 
normally closed contacts . 

Gauge by eye and feel. 

( b) With the relay electrically ener-
gize d against a gauge of the thick­

ness indicated be low inserted in the armature 
gap , normally open contacts shall meet the 
follo~ing conditions. 

At Least One Pair 
Contacts Shall of Contacts Shall 

Not Make Make 

Test . 018" Test .008" 
(See Note) 

Readj. .015" Readj . .010" 

Use the No. 131A gauge. 

B460.051 
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Note: At the time of turnover this 
requirement is met if the contacts 
close with at least one pair of 
contacts when the relay is elec­
trically energized against an 
. 008" 132 type gauge on the speci ­
fied test or read just current or 
against a .009" gauge (R- 2703) on 
central office battery in series 
with a No. 525 (or equivalent 276 
ohm) receiver . 
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(1) To check that the requirement is 
met operate the relay electrical­

ly. Release the relay and insert a No. 131A 
gauge of the proper thickness in the armature 
gap taking care that the long axis of the 
gauge is horizontal as shown in Fig. 9 , Ener­
tize the relay and note whether the contacts 
close. In case of doubt as to whether a con­
tact is closed apply the KS-6320 orange stick 
to the tip of the solid spring and attempt to 
move the spring toward its associated contact 
spring. A perceptible movement of the solid 
spring without a corresponding movement of the 
bifurcated spring indicates t hat the contact 
is not closed. In case of doubt as to whether 
the requirement is met release and reoperate 
the relay with the gauge in place and recheck 
for contact closure as covered above. 

(2) When the circuit requirement table 
specifies insulating individual 

contacts on the relay being tested or adjusted 
it will be satisfactory when checking for con­
tact make to remove the insulating paper when 
checking the individual contact. In this case, 
it may be necessary to open the contact manu­
ally using the KS-6320 orange stick to release 
the rel a y. 

(c) Readjust Only: Whenever a particu-
lar cont a ct requires cleaning or 

buildup removal or when readjustments are made 
on a contact spring the following requirements 
sha ll be met, in addition to (b), on the con­
tacts affected by the cleaning or the adjust­
ment. 

(1) Normally Open Contacts: Both 
contacts on the bifurcated 

sprin g shall make when the relay is energized 
against a ,004 1' gauge inserted a.s covered 
in ( b). Use the No. 131A gauge. 

l I 
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(2) Normally Closed Contacts: Both 
contacts on the bil'urcated spring 

shall break from their associated contacts at 
approximately the same time. Operate the r e­
lay manually and gauge by eye. 

2.19 Contact Separation (U Type Portion 
Only): The separation between each 

pair or contacts normally open or between each 
pair of contacts that are opened when the re­
lay is electrically operated shall be 

Min • • 005" 

Gauge by eye. 

On norlTfl.lly closed contacts the requirement is 
met if the contacts break when the relay is 
electrically energized against a .004" blade 
of the No. 131A gauge inserted into the arma­
ture gap. 

To check contact separation on relays on which 
the contacts are pitted, move the spoolhead 
spring manually toward its associated spring . 
A perceptible movement of the spring (a't least 
, 005 " ) before the contacts make, indicates a 
satisfactory minimum contact separation. 

2,20 Contact Sequence: Both pairs of nor-
mally closed contacts of the break­

make unit shall break before either pair of 
normally open contacts of such a unit makes. 

Gauge by eye. 

2,21 Electrical Requirements: The relay 
shall meet the electrical requirements 

specified on the circuit requirement table. 

B460.051 
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J. ADJUSTING PROCEDURES 

3 .001 List of Tools...a_Gauges, Materials and 
Test Appara tu J? 

Code or 
Spec .No. 

Tools --
300 

363 

Descr ip t io n 

Spring Adjuster 

Spr in g Adjust e r 

474A 3/16• • x 1/4 " Hex. Closed 
End Offset Wrench 

505A Spring Adjuster (for . 013'' 
Springs) 

507A Spr i ng Adjuster (fo r .OJO•• 
(2 required )S prings) 

508A 

510C 

KS- 6320 

-
-

Gauges 
70D 
70H 
70J 

Armature Blocking Tool 

(Must be eouipped with No. 561A 
straight tip, W2CB {24V) or 
W2BL (48V) cord) 

Orange Stick 

4'' Regula r Screwdri ve r 

3" Cabinet Scre wdri ver 

6-1 /2" P-Long Nose Pliers 

50-0-50 Gram Gauge 
0- 30 Gram Gauge 
0-1 50 Gram Gauge 

I I 
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Code or 
Spec. No, 

' ' 

Description 

Gauge~ 

131A Thickness Gauge Nest (Con­
sists of a nest of 132 Type 
Gauges )· 

133A 

R-2703 

Stud Gap Gauge 

.009" Thickness Gauge 

Test Apparatus 

35 Type Test Set 

3,01 Cleaning (Rq. 2,01) 

(1) Clean the contacts and other parts 
of the relay in accordance with Sec­

tion B50).605, After cleaning check that re­
quirement 2.18 (c) is met and, if necessary, 
adjust as covered in J.18. 

fj.02 
[1.03 

Relay Mounting (Rq. 2.02) 
Vertical Cl earance (Rq. 2.0J) 

( l) To tighten mounting screws use the 
4" regular screwdriver. To position 

the relay on the mounting plate slightly 
loosen the mounting screws of the relay af ­
fected with the 4" re gular screwdriver and 
shift the relay as required . Retighten the 
mounting screws securely, taking care that the 
relay is in proper alignment and that there is 
the specified clearance both above and below 
the relay. 

B460.051 
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3 ,04 Cover Spring and Cover Guide Pressure 
and Cover Cap Tightness (Rq. 2. 04) 

(1) If the cover spring does not rest on 
t h e spoolhead or if the cover is not 

held sec ur ely on the relay adjust the spring 
wit h the No. 300 spring adjuster, applying it 
near t he cr ook in the spring as shown in 
Fig. 13. If it is not possible to correct the 
condition in this manner, proceed as outlined 
under (2). 

COVER 
GUIDE 

- COVER SPRING 

NO. 300 SPRING ADJUSTER 

FIG.13- METHOD OF ADJUSTING COVER 
SPRING PRESSURE 

(2) Remove the relay from the mounting 
plate and remove the screws which 

hold the cover guide and cover spring in posi­
tion usin g the 3" cabinet screwdriver. Adjust 
the cover spring manually by bowin g it at the 
crook in the sprin g . To ad j ust t he cover guide 
after it has been removed, bend the part that 

l I 
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is secured by the screws as required using the 
long nose pliers. Remount the cover guide and 
the cover s·pring and tighten the mounting 
screw securely. 

(3) If the cover cap does not fit proper­
ly adjust the cover cap prongs as re­

quired using the long nose pliers. 

fT.05 
1.1..06 

Contact Alignment (Rq. 2.05) 
Spring Tang Position (Rq. 2.06) 

(1) If the contacts do not line up prop-
erly or if the tang does not overlap 

the spoolhead sufficiently it ~s probably due 
to the springs having sh.ifted in the assembly. 
In this case refer the matter to the super­
visor. 

J.07 Adjusting Stud Clearance (liq. 2.07) 

(1) If the armature rubs against the ad-
justing stud grasp the adjusting nut 

with the long nose pliers and bend the adjust­
ing stud as required. In this operation exer­
cise care not to damage the threads on the 
stud or to loosen the stud. If the stud can­
not be adjusted to provide the proper clear­
ance in this manner or if the stud is loose in 
the core refer the matter to the supervisor. 

J.08 Adjusting Nut Tightness (Rq. 2,08) 

(1) To tighten loose adjusting nuts, 
back off the adjusting nut from the 

adjusting stud using the No. 474A wrench until 
its slotted portion is free of the stud. Then 
force the slotted parts of the nut closer to­
gether using the long nose pliers as shown in 
Fig. 14. 

B460.051 
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ADJUSTING NUT--

I t 

ARM~TURE 

~-LONG NOSE 
PLIERS 

FIG . 14- METHOD OF TIGHTENING 
AD JUSTING NUT ON SiUD 

I I 
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3,09 Armature Position (Rq. 2,09) 

(1) If the armature does not rest against 
the hinge bracket after the relay 

has been electrically opera ted and released, 
check that the tension of the balancing springs 
in the top and bottom spring combinations 
are approximately equal. . If they are not ap­
proximately equal, adjust as covered in 3,11 -
3,16 (7). If after making this adjustment the 
requirement is still not met in both the oper­
ated and unoperated positions of the re lay, it 
is an indication that the hinge bracket is not 
properly positioned or the armature hinge pins 
are bent. In this case refer the matter to 
the supervisor . 

).10 Armature Travel (Rq , 2,10) 

(1) To adjust the .armature travel insert 
into the armature gap, as shown in 

Fig . 15, the No. 131A gauge corresponding to 
the armature travel specified on the circuit 
requirement table. Take care that the long 
axis of the gauge is parall el to the horizon­
tal center line of the core. Turn thP. adjust­
ing nut with the No. 474A wrench until fric­
tion is felt against the gauge and check that 
requirement 2,08 is met. 

3,11 Spring Tension (Rq. 2,11) 
3.12 Armature Back Tension (Rq, 2.12) 
3,13 Sp~ing Stud Clearance (Rq. 2,13) 
3,14 Straightness of Springs (Rq, 2,14) 
3,15 Separation Between Springs (Rq, 2,15) 
3,16 Bimetallic Contact Spring Clearance 

( R q. 2. 16) 

Spring Tension 

(1) Spring tensions 
minimum basis. 

B460.051 
Page 27 

are specified on a 
They have, however, 

RELAYS 
271 TYPE 



,. 

Page 28 

in the case of moving springs a dire~t bearing 
on the electrical performance of th e relay and 
if they are greatly in excess of the specif'ied 
minimum, the relay may fail to meet its elec­
trical requirement in which case it will be 
necessary to reduce the tensions . 

N0. 131 A 
GAUGE 

ADJUSTING 
NUT 

N0.474 A 
WRENCH 

• FIG.I S -ME TH OD OF ADJUSTING FOR 
ARMATUR E TRAVEL 

ARMATURE 

(2) To adjust the springs for tension, 
use the No. 505A spring adjuster for 

.013" springA, and the No. 507A spring adjust ­
er for ,030" springs. It is especially 

I t I t 
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important to use the No. 505A spring adjuster 
on .013" sprin g s since the use of any ad ju ster 
having a wider slot may result in unsatis­
factory adjustment and may affect the adjust­
ment of the adjacent springs . 

Pretensioned Springs 

{J) When the sprin gs have been preten-
sioned do not attempt to remove th e 

bends as the adjustment will be destroyed. 
Exercise care not to slide or draw the spring 
adjuster over a bend in a pret ens ione d spring. 

(4) To adjust a pretens io ned spring for 
tension, place the slotted portion 

of the spring adjuster against the spring to 
be adjusted on the side toward the mating 
spr in g just behind the contacts. Tilt the ad­
juster so that it rests on the mating spring 
an d using this spring as a gu ide, slide the 
adjuster back to the base of the spring. Roll 
the ad j uster over the spring to be adjusted so 
that the spring fits into the slot in the ad­
jus ter. When adjusting a balancing spring, 
use an adjacent spring as a guide. Adju st the 
spring to the right or left as required taking 
care not to tilt the spring or disturb adja­
cent springs. Adjust the stationary springs 
toward the armature. Do not adjust the spring 
any more than it is necessary since repeated 
adjustments may injure the spring. Take care 
when adjusting the springs to adjust them in 
line with their movement and to av oid tilting. 
Tilted contact springs cause unequal contact 
separation of the two pairs of contacts and 
may result in the failure of one of the con­
tacts on the bifurcated spring to close. If 
the requirements cannot be met refer the mat­
ter to the _supervisor. 
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(5) If the studs touch the springs 
through which they pass , this may be 

due to a twist in the spring _ to which the stud 
is attached. To correct this apply the proper 
spring adjuster to the spring at fault as 
covered in (4) except that in this case do not 
slide the adjuster to the base of the spri ng. 
Adjustment should be made at a point at least 
1/4" forward from the insulators but not over 
a pretensioned bend . Adjust the spring so 
that there is the required clearance between 
the stud and the springs. 

Non-fretensioned Springs 

(6) To adjust a non-pret~nsioned spring 
for tension, place the spring ad ­

juster on the spring just back of the operating 
stud and slide it back to the base of the 
spring as indicated in Fig. 16. Adjust the 
spring to the right or to the left as required, 
exercising care not to disturb adjacent 
springs. Do not adjust the spring any more 
than is necessary since repeated -adjustment 
may injure the spring . Take care when adjust­
ing the springs to adjust them in line with 
their movement and to avoid tilting. Tilted 
springs cause unequal contact separation of 
the two pairs of contacts and may result in 
the failure of one of the contacts on the 
bifurcated spring to close. 

(7) If the spring is excessively bowed 
or bent or if there is not the pro­

per clearance between springs or between the 
thermal unit winding and the adjacent spring, 
straighten the spring before adjusting to meet 
the spring tension requirement. To straighten 

I t 
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NO. 505A 
SPRING 
AOJUSiER----.. 

I I 

FIG . 16- METHOD OF AOJUS'TING SPR ING 'TENSION 

the spring apply the proper spring adjuster to 
the spring just be.ck of the bow or bend and 
while exerting pressure to the right or left 
as required , draw the spring adjuster forward 
the length of the bow. · Repeat this operation 
as required until the spring is approximately 
straight. Take care when making this adjust­
ment to avoid tilting the springs. 

(8) If the desired tension cannot be ob-
tained by adjusting as outlined 

in (6) without bowing the spring beyond its 
pennissible limit or reducing the clearance 
between the springs below the specified mihi­
mum1 apply the proper spring adjuster to the 
spring just back of the operating stud and 
slide it back to the base of the spring as in­
dicated in Fig. 16. Then draw the adjuster 
forward the length of the spring meanwhile 
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applying pressure as required so that the 
spring is formed into a slight gradual bow with 
the concave surface facing the armature, as 
indicated in Fig. 17. Then move the adjuste r 
to the base of the spring and adjust as cov­
ered in (6). The magnitude of the bow to be 
fonned in the spring must be learned by ex­
perience and should be such that when the final 
tension adjustment is made at the base the 
spring will be approximately straight. 

\\+ -,-- WINDING 
TERMINALS 

ARMATURE---ttli-1 
~ --- HINGE PIN 

~~---013 ··co NTACT 

SPRING 
STUD 

.030" 
CONTACT 
SPRING - --+ti 

SPRINGS BOWED 
WITH CONCAVE 
SURFACE FACING 
ARMATURE 

+·-- --CO NTACTS 

FIG.17 - POSITION OF BOWED SPRING 
BEFORE FINAL TENSION 
ADJUSTMENT 
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(9) If the studs touch the spring 
through which they pass, it is prob ­

ably due to a twist in the spring to which the 
stud is attached as a result of adjustment . To 
correct this apply the proper spring adjuster 
to the spring at fault and adjust it so that 
there is the required clearance between the 
sttxi and the springs. 

(10) Kinked Sprin gs: Do not straighten 
kinked springs unless the kink in­

terferes with proper adjustment of the spring 
assembly. Removing kinks tends to weaken the 
spring and to shorten its life. Normally 
straight springs that have been adjusted 
should have no sharp bends due to adjustment 
except that a kink near the base of thin 
( .013") springs is permissible when necessary 
to obtain required tension. A gradual bow, 
howeve r, is permissible , 

Ad ustment for Pressure of Armature 
Against the Adjusting ut 

(11) If the armatu re is not held against 
the adjusting nut with the specified 

pressure or where the relay is equipped with a 
pin type hinge and the portion of this pres ­
sure in one spring combination is more than 
2- 1/2 times that of the other spring combina­
tion alter the tension of the~A " springs as 
necessary using the No. 505A spring adjuster 
as covered in l4) and (6) depending on whether 
the relay is equipped with pretensioned or 
non-pretensioned springs respectively. 

To check the tension of the "A" spring in each 
spring combination, block the ar:nature unoper­
ated using the No. 508A armature blocking tool 
and apply the tip of the No. ?OH gauge to the 
"A" spring j ust in front of the stud. 
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3.17 
3,18 
3 . 19 
3 .20 

Stud Gap (Rq . 2,17) 
Conta,ct Make (Rq. 2. 18} 
Contact Separation (Rq. 2, 19) 
Contact Seouence (Rq. 2.20) 

(1) Stud Gap and Contact Make: To adjust 
to meet these requirements, adjust 

the spring tangs to the right or left as re­
quired, using the No. 507A spring adjuster, 
meanwhile holding the spring with another 
No. 507A spring adjuster as shown in Fig •. 18. 
It is satisfactory, if, in makin g this adjust­
ment , the spring tang does not r-est flat 
agains t the spoolhead . ~xercise care, however, 
to see that requirement 2 ,06 covering spring 

CONTACT 
SPRING 

I 
I 

N0 . 507A SPRING 
ADJUSTERS----' 

) I 

I. 

F'IG . 18 - METHOD OF' ADJUSTING SPRING TANG 

I -1 I ·I 



tang position is met. If failure to meet the 
contact make requirement is due to misalignment 
of the prongs of the bifurcated spring, adjust 
the individual prongs with the No. 363 spring 
adjuster so that both prongs are approximately 
in the same vert ical plane. 

(2) Adjust so that there are stud gaps 
at the points indicated in the 

spring combination figures on page 12. The 
use of the No. 510C test lamp equ i pped wit h 
the No. 561A straight tip to illuminate the 
stud gap will facilitate making this adjust ­
ment , 

(J) Contact Separation: To correct the 
contact separation adjust the spring 

tang on spoolhead springs as covered in (1) or 
adjust the moving springs with a No. 505A 
spring adjuster. In adjusting the front con­
tact separation, adjust the spring tangs on 
the spoolhead spring so that the contact sepa­
ratio n is sufficient to insure that the spring 
sequence requirement will be met under ope r a­
ting conditions. If the re quire ment is not 
met due to the misalignment of the prongs of 
the bifurcated spring, adjust the individual 
prongs with the No. JoJ spring adjuster so 
that the contact separation at both prongs is 
approximately the same and so that the t wo 
prongs of the bifurcated spring are approxi ­
mately in the same vert ical plane. 

(4) Contact Sequence: To adjust for 
contact sequence, modify the spring 

t ensions, contact make, stud gap and contact 
separation adjustments as required. 
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).21 Electrical Requirements (Rq. 2.21) 

( 1) To meet the operate requirements on 
the U t ·ype portion of the rel ay, de­

crease the tension of the moving springs (in­
cluding balancing springs) toward the minimum. 
If the requir ements cannot be met in this man­
ner, increase the stud gap as covered in J.17 
(1). If the requirements still cannot be met 
check that the armature rests against the 
hinge bracket in the operated position and if 
it does not, refer the matter to the super ­
visor. 

(2) If the relay fails to meet the timing 
requirements for the thermal unit 

specified on the circuit requirement table, 
attempt to correct this condition by adjusting 
the bimetallic spring tension toward the maxi­
mum using the method specified under J.16 (6). 
If the relay still fails to meet its elec­
tr ical requirements refer the matter to the 
supervisor. 

Bell Telephone Laboratories, Inc . 
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