
BELL SYSTEM PRACTICES 
Plant Series 

SIGNALS 

SECTION 032-551-701 
Issue 2-D, September, 1961 

AT&TCo Standard 

34 AND 41 TYPES 

REQUIREMENTS AND ADJUSTING PROCEDURES 

1. GENERAL 

1.01 This section covers 34 and 41 type 
signals. 

1.02 This section is reissued to incor­
porate 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 Re­
quirements and Definitions for addi­
tional information necessary for the 
proper application of the require­
ments listed herein. 

1.04 Part 1, •General" and Part 2, •Re­
quirements• form part of the Western 
Electric Co. Inc. Installation 
Department handbook. 

1.05 Requirements are marked with an 
asterisk (*) when to check for them 
would necessitate the dismantling 
or dismounting of apparatus, or 

would affect the adjustment involved 
or other adjustments. No check need 
be made for these requirements un­
less the apparatus or part is made 
accessible for other reasons or its 
performance indicates that such a 
check is advisable. 

1.06 Operate means that when the operate 
current is applied the armature 
shall move sufficiently to open the 
normally closed contact reliably, or 
make the normally open contact re­
liably, and to cause the signal ball 
to be visible. 

1.07 Re.lease means that when the operate 
or soak current is reduced to the 
release value, or open circuit, the 
armature shall move from the oper­
ated position sufficiently to break 
reliably the contact that has been 
made, or reliably make the contact 
that has been broken, and to cause 
the ~ignal ball not to be visible. 

2. REQUIRlll!ENTS 

Fig. 1 

2.01 Cleaning 

2.G5 

(a) The contacts shall be cleaned when 
necessary in accordance with the 
section covering cleaning o~ relay 
contacts and parts. 

(b} Other parts shall be cleaned when 
necessary in accordance with ap­
proved methods. 

Si!dal Mounting Signals shall be ~ast­
ene securely to the mounting plate. 

Armature Movement The armature shall 
movb freely In Its bearings. Gauge by 
feel. 

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

Flexible Contact Spring Position The 
flexible contact springs shall rest on 
the stop springs, at least on the end 
o~ the stop springs that are nearest 
the contacts. Gauge by eye. 
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Fig. 2 
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2.06 Contact Separation 
(a} The separation between contacts 

normally open shall be perceptible 
(approximately .005"). Gauge by eye. 

*(b) The separation between contacts that 
are opened when the signal is opera­
ted shall be perceptible (approxi­
mately .00511 ). Gauge by eye. 

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

*2.08 Armature Air-Gap The arruature shall not 
touch the face of the core as the signal 
operates electrically. Gauge by eye. 

2.09 Electrical ReQuirements The signal 
shall meet the electrical requirement 
specified on the circuit requirement 
table. 

L_ Pole-piece (Frame) 

Pole-piece 
Flexible 
Contact 
Spring 
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Armature Pivot 
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Fig. 3 



3. AD.TUSTING PROCEDURES 

!.Q.Q!2 
Code No. Description 

35 Screw-driver - 3-1/2" 

102 Wrench - 3/8" Hex. Socket 

371 Spring Adjuster 

KS-6015 Duck-bill Pliers 

TEST APPARATUS 

Bell System P-Long Nose 
Pliers - 6-1/2" per 
A.T.& T.Co. Drawing 
46-X-56 

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

35-C Test Set 

MATERIALS 

KS-7860 Petroleum Spirits 

Toothpicks - Hardwood -
Flat at One End and 
Pointed at the Other 

3.01 CLEANING (Rq.2.01) 

M-1 Clean the contacts in accordance 
with the section covering clean­

ing of relay contacts and parts. 

M-2 Clean the armature bearings, the 
armature stop and the core as 

outlined in procedure 3.03. 

3.02 SIGNAL MOUNTING (Rq.2.02} 

M-1 To tighten signals that are 
loose on the mounting plate, 

securely tighten the mounting nuts 
with the No. 102 wrench. 

3.03 Aru.1ATURE MOVEMENT (Rq.2.03} 

M-1 If the armature does not move 
freely in its bearings remove 

the signal from its mounting by remov­
ing the mounting nut with the No. 102 
wrench and then slipping the signal 
forward out of its cover. Remove the 
face plate screws with the No. 35 screw­
driver and remove the face plate. Then 
loosen the two pole piece screws with 
the 3-1/2" cabinet screw-driver, spread 
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the front end of the pole piece (frame) 
apart and remove the armature assembly 
from its bearings. 

M-2 Clean thoroughly the bottom of 
the core, core face and the en­

tire armature assembly, except the hard 
rubber stud when equipped, with 
petroleum spirits, exercising care 
to prevent it from coming in contact 
with the spoolhead and insulators. 
Clean the bearings and armature pivots 
with petroleum spirits applied with a 
clean toothpick. Do not use the same 
toothpick for more than one opera-
tion. Before replacing the armature and 
face plate, check requirements 2.04 to 
2.09 inclusive and make any adjustments 
necessary as described under their 
respective procedures. 

M-3 Reassemble the armature and face 
plate and remount the sign~l by 

reversing the operation described in 
M-1. Tighten the mounting nut securely. 

3.04 CONTACT ALIGNMENT (Rq.2.04) 

3.05 

M-1 If the contacts do not line up 
properly, remove the signal from 

its mounting and the face plate and ar­
mature from the relay as described in 
procedure 3.03, M-1. Then loosen the 
assembly mounting screw with the No. 35 
screw-driver and shift the position of 
the springs. Exercise care that the 
adjustment just made is not destroyed 
as the assembly mounting screw is tight­
ened since the springs have a tendency 
to turn with the screw. On signals 
equipped with only one contact spring 
and a contact on the armature, align 
the contacts if necessary by adjusting 
the stop spring to the right or left as 
required with the duck-bill pliers. 
Before replacing the armature and face 
plate check requirements 2.05 to 2.09 
inclusive and make any adjustments nec­
essary as described under their respec­
tive procedures. Then reassemble and 
remount the signal as described in 
procedure 3.03 M-3. 

FLEXIBLE CONTACT SPRTI1G PUSITION (Rq.2.05) 

Springs Without Tangs 

M-1 If the flexible front contact 
springs do not rest on the stop 

springs at the contact end remove the 
signal from its mounting and the face 
plate from the signal as described in 
procedure 3.03 M-1 and correct as 
follows: Insert the end of a piece 
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3.05 (Continued) 

Page 4 

of No. 22 or No. 24 bare tinned copper 
wire, bent at right angles and flat­
tened slig~tly with the long nose 
pliers, between the flexible spring 
and the stop spring as near as possible 
to the base of the flexible spring. 
Apply a slight downward pressure to the 
flexible contact spring with the No. 35 
screw-driver as shown in Fig. 4 and 
then remove the wire. Before replacing 
the face plate and remounting the sig­
nal1 check requirements 2.04 and 2.06 
to 2.09 inclusive and make any adjust­
ments necessary as described under 
their respective procedures. Then 
reassemble and remount the signal as 
described in procedure 3.03 M-3. 

Screw-drive.,. 

,-FleXible 

I 

Contact 
Spring 

Fig. 4 - Method of Adjusting 
Flexible Contact Spring 

M-2 If the top flexible contact 
spring does not rest on its 

stop spring due to the flexible spring 
being distorted, loosen the spring as­
sembly mounting screw with the No. 35 
screw-driver, turn the flexible spring 
in a clockwise direction through an 
angle of 180°, and adjust it with the 
duck-bill pliers as shown in Fig. 5. 
It will be satisfactory to have a 
slight kink in the flexible contact 
spring at the base of the spring. This 
kink may be introduced in making the 
adjustment outlined in M-1. After re­
setting the spring in position, tighten 
the spring assembly mounting screw se­
curely noting that the contacts are 1n 
proper alignment. When tightening the 
screw, exercise care that the adjust­
ment just made is not destroyed since 

~
.06 
.07 
.oa 
.09 

,-----Stop Spring 

r- Spring Assembly 
I Mounting Screw 

Duck-bill Pliers 

'----Flexible 
Contact 
Spring 
(Loosened 
and 
Inverted) 

Fig. 10 - Method of Straightening upper 
Flexible Contact Spring 

the springs have a tendency to turn with 
the assembly mounting screw as it is 
tightened. Clean the contacts at this 
time in accordance with procedure 3.01. 

M-3 If the lower flexible contact 
spring is not positioned correct­

ly, due to kinks, it will be necessary 
to remove it from the spring assembly in 
order to straighten the spring. 

Springs With Tangs 

M-4 If the flexible contact spring 
does not rest on the stop spring 

at its contact end, remove the signal 
from its mounting as outlined in proced­
ure 3.03 M-1. Then remove the spring 
assembly mounting screw with the No. 35 
screw-driver and adjust the spring man­
ually. Exercise care not to break off 
the tangs. 

CONTACT SEPARATION (Rq.2.06) 
CONTACT FOLLOW (Rq.2.07) 
AmtATURE AIR""'GAl~ (Rq.2.08) 
ELECTRICAL REQ;Ui.REMENTS (Rq. 2. 09) 

M-1 In making the following adjust­
ment, remove the signal from its 

mounting as described in procedure 3.03 
M-1. 



3.06-3.09 (Continued) 

K-2 To adjust the contact separation, 
remove the tace plate by remov­

iug the race plate screws with the No. 
35 screw-driver. To increase the con­
tact separation apply the blade of the 
No. 35 screw-driver between the upper 
stop spring and the lower flexible con­
tact spring as shown in Fig. 6 and 
exert a slight upward pressure on the 
screw-driver. To decrease the contact 
separation apply the blade of the No. 
35 screw-driver near the base or the 
upper flexible contact spring and exert 
a downward pressure or apply the blade 
near the base of the lower stop spring 
and exert an upward pressure. On sig­
nals equipped with only one contact 
spring adjust it upward or downward as 
required. 

L----------Armature 

Fig. 6 - Method of Adjusting for 
Contact Separation and 
Contact Follow 

Contact Se?aration If necessary 
to adjust or contact separa­

tion it is advisable to make this sepa­
ration as near the minimum value as is 
consistent with meeting all the other 
requirements. 

K-4 Contact Follow If the contact 
follow Is Insufficient it may 

be due to excessive contact separation 
in which case decrease the separation 
as outlined in M-2. The contact follow 
will be satisfactory whe~with the 
a~ture in the fully operated position. 
there is a clearance between the upper 
flexible contact spring and its stop 
spring. If the signal is being oper­
ated on alternating current, it will be 
satisfactory if the contacts only make 
and insure a reliable electrical cir­
cuit through them. 
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M-5 Electrical R!aiirements and 
Armature Iir p It the signal 

tails to re1ease
1 

increase the contact 
follow by adjust ng the springs as out­
lined in K-2 and M-4. It should be 
noted that ~he contact separation re­
quirement is still met and that the 
flexible spring rests on its stop spring. 

M-6 Failure to release may also be 
due to an accumulation of dirt on 

the armature stop pin, on the bottom of 
the core, or may be due to dirty bear­
ings. In this case, clean the armature 
and bearings as described in procedure 
3.03. 

K-7 If the signal still tails to re-
lease, examine the armature to 

determine whether there is sufficient 
clearance between it and the core when 
the signal is operated. An insufficient 
clearance between the armature and the 
core with the armature in the operated 
position may result from wom bearings. 
Move the armature toward and away from 
the core and if the motion is excessive 
compensate for it by increasing the gap 
between the armature and the core. To 
do this revolve the signal so that its 
smaller axis turns through an angle of 
180•. With the armature held firmly in 
the position shown in Fig. 7 adjust it 
on each side of the offset portion 
slightly toward the center with the 
long nose pliers. 

-v::~~+----- Armature 
~~~~~------Armature 

Stop 
~~~~~-Armature Stop Pin 

P-Long No'e 
Pliers - 6-l 2" 

Fig. 7 - Method of Adjusting 
Armature 
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3.06-3.09 j~ontinued) 

Page 6 

An increase in separation between the 
armature and core will also affect the 
operation of the signal. Care must 
therefore be exercised in making this 
adjustment that the gap between the 
armature and core will not be so great 
as to prevent the armature from operat­
ing properly when the operate current 
is applied. 

M-8 If the contact separation and 
contact follow is close to the 

minimum value in each case and the sig­
nal fails to meet its operate require­
ment, it may be due to any one or all 
of the following reasons: The tail of 
the armature being distorted so that 
the armature gap does not decrease uni­
formly as the signal operates; that 
portion of the armature which in the 
operated position is opposite the core 
being bent; or worn bearings which al­
low the armature excessive front and 
back motion. 

M-9 If the tail of the armature is 
distorted, operate the signal 

manually noting that the separation 
between the armature and the core is 
least when the armature is in the fully 
operated position. Should this sepa­
ration be less between some point on 
the tail of the armature and the core 
than that between the armature and the 
core when the armature is in the oper­
ated position, correct this condition 
by adjusting ~he tail piece with the 
No. 371 spring adjuster as shown in 
Fig. 8. Operate the signal manually 

~rm--~-'Nro. 371 Spring 
Adjuster 

~_,~--+--- Tail of 

Fig. 8 - Method of Adjusting 
Tail of Armature 

Armature 

and while holding it firmly in this 
position adjust the required portion 
of the tail of the ar.mature by exert­
ing a slight pulling force on the 
spring adjuster (toward the front of 
the signal}. Care must be exercised 
when adjusting the tail of the arma­
ture since the slightest deformation 
may affect the correct operation of 
the signal. After each adjustment of 
the tail of the armature, operate the 
armature manually and recheck the sep­
aration between each point on the ar­
mature and the core as the armature is 
being operated. 

K-10 Worn or dirty bearings likewise 
may cause failure of the arma­

ture to operate correctly. If the bear­
ings are dirty clean them as outlined 
in procedure 3.03 M-2. Move the arma­
ture toward and away from the core. If 
the motion is excessive when the operate 
current is applied, the ar.mature may 
freeze against the core before it has 
reached the fully operated position. 
To correct this condition increase the 
separation between the armature and 
core as outlined in M-7. 

M-11 Operate the armature manually 
and see whether the gap between 

the armature and the core in this posi­
tion is excessive. The cause of this 
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 
adjust as outlined in M-7 except that 
in reducing the gap, adjust the armature 
on both sides of the off-set portion in 
a direction away from the center. 

M-12 If the signal operates when the 
non-operate current is applied, 

increase the tension of the contact 
spring operated directly by the armature 
by forcing the spring and its associated 
stop spring downward with the No. 35 
screw-driver. After making this ad­
justment see that the springs do not 
touch the metal portion of the arma­
ture and then check to determine 
whether the relay will operate when 
the operate current is applied. 

K-13 When ~ny adjustments are made 
so as to cause the signal to 

operate more easily, a recheck must 
be made to determine whether or not 
it will release. 
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M-14 After making the adjustments 
described in procedures M-1 

to M-12 inclusive, reassemble and 
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remount the signal as described in 
procedure 3.03 M-3. 

Page 7 
7 Pages 


