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REASON FOR ISSUE

This specificatrion is issued to supersede
Speoiticatior X~-70035, Issue 2 for the following
reasons:

1.

RN

To a2dd recuirements for "Mounting™ (2.1},
"T'ightness of lock-nut" (2.3}, "Baek Lash®

oation of Tip of Retractile Spring Lug
(2.10) and "Reoord of Lubrication® (2 14)

Changes were also made:

To bring specification dp-to~date as to

(2.4), "rFreedom of Operation of Pawl"

form with test and readjust resguirements

(2-5)'

"Pesition of Stop Pawl"™ (2.6), "Em
Play® (2.7),
sition of Retraotile Spring™® {(2.9),

on asparate sheets.
"Pawl Clearance" (2.8), "Po-
Lo~

3. To revise and add maintenance methods.

CHANGES FROM X-7Q035, ISSUE 2

Paragraph XNo. Change Paragraph No. .'LLChagg!
1.1 to 1.3 Were 1.1 to 1.3. Revised to *2.14 Added.
bring up to date with stand- .
ard form. 3.01 to 3.1, M-1 added,
1.4 and 1,5 Added. 3.3, M-1 and M-2 Was 3.03l. Revised to speci-
Ly use of No, 74 tool apnd
2,01 Added ., No. 74-C gauge-.
*2,001 to *2.007 Added. 3.3, ¥-3 to)
3.13, ¥-12 ) Added.
*2.1 Added. : ,
- 3.13, u-13 Was 3,023, Reworded.
2.2 Was 3,03, Reguirement was
checked visually. 3.14 Added.

whi

Other paragraphs renumbered
a3 required.

*These paragraphs are given on Sheets l and 8
ch have been added to this gpecifioation.

*2.3 to *2.10 Added.

*2.11 was 2.11, 2,12, 3.04, 3.041
and 3.042. Revised to add
the No. 35-C test set.

*2.12 Was included in 3.01.

*2.13 was 2.2 and 3.02.. Reworded.

1.1 This aspecification supersedes specification

X-70035, Issue 2 and oovers the installation
and maintenanoce regquirements for No. 1 type
electric clocks. Unless otherwise spesified
herein or im the “Circuit Requirement Tables"
the requirements covered by this specification
apply to all electric clocks of the above type.

‘Section 2 of this specification covers the re-
quirements for both operating tests and the
ingpestion of mechanical adjustments which
shall be used to determine whether the elec-
tric olock is in proper condition for delivery
to the custéwer and for servide., These are

called "Tegi Rgguiroﬁo§ts" and aré listed an
Sheets 1 and Z atgache ereto.

Seotion 3 of this specification covers the op-
erating and mechanical roguirements which mus.
be met in readjusting an electrie olock which
fails to meet the test requirements. These
-are talled "Readjust Reguirementa" and are
listed on Sheets 1 an attached herete. In
aldition to the readjust requirements, Section

e 3 also glves the approved maintenance methods
ef meeting theae requiremﬁnts.

1.3

The dimensional reguirements set up in this
"gpecification should be met unless otherwise
speciried regardless of the method of test or
adjustment employed. PFacilities for meeting
these requirements are provided in the form

of standard tools and gauges. However, if it
is found by experience that certain requirements
oan be met satisfactorily by "feel" or by “eye'
these methods may be employed. It is suggest-
ed that checking with tools and gauges be made
often enough to imsur¢ that proper test’ anl

1.5

ad justment requirements are being met. Further
more, whers requirements &re oloss, it would I
be aavisqble to use tools and gaugea to obtain X
ad Justments. v

The following 1s a liet of the tools. gauges, !
test apparatus and materials spacified in i
Section 2 and Section 3 for use In testing and

read Justing the electrio olook

Tools

Dééori tion

Wrench'- 5/32* and 7/32"
Double-end Flat

Code No.
7(1

R-100% Jeweler's Screw-driver,

7/8“»
R-2217 Twsezers
- - ] Small Camel's Hair Brush

- Bell Syatem »abinet
Sorew-driver - 3-l/2"

- Bell Sysiem Long Lose
Pliers - 6-1/a" v

Géggis' _ _
74-C Thickness Gauge Nest
Materials ‘

Spare Main Shaft

TCI Library www.telephonecollectors.info




-

X-70035-01 - 1SSUE 1 - PAGE 2

Materials
-Code Jlo. ° Deseription
. Zagle No. 3 Spindle Otl
- “ Carbon Tetrachloride

= ' Piece etf}zo B&§
Gauge Bare Wire

C - . " 011 Dropper (plese of

!&terisls

Code No. Deeerigtion

#22 B & 3 beuge. Bere
Tinned Copper Wire)

Cloth per KS-2423

Test Apparatus
35~-C Test 3et

. SECTION 2 - TEST REQUIREMENTS

2.01 Unless otherwise¢ specified, any electric
clock or the type oovered by this speoirfica-

tion shall meet the test reguiiements given
on Sheets 1 and 2 attached ‘hereto.

SECTION 3 -~ READJUBT REQUIRIMENTS

3.0 "General

3.01  An electric clook should be readjusted in

. accordance with the following methods to
meet the read just requirements specified on
Sheets 1 and 2 sattached hereto.

3.02 Where two or more reguirements are covered

by one set of methods #he requirement head-
ings in this seotior will be oconnected to-
gother with a bracket. The read justmenta
for meeting these reguirements are more or
less interdepeadent and in making readjust-
-ments to meet any one regquirement consider-
ation should be given to the others,

3.1 Mounting

M-1 If the eleotrio clock is not held tightly
sgainst the bracket, tighten the wood
mounting screws with the 3-1/2" oabinet
sorew-driver, taking care not to turn
them 8o much that they will pull out of
the wood.

(See Requirement <.l oﬁ Sheet 1)

‘3.§f'A£mature Alr- (See Requirement 2.2 on

- 3.3 Ti tness of Lock Nut (See Requirement 2.3 on
: Sheet 1]

K—l TO adjust the armature air-{np remove the

cloock. Remove the retractile spring from

e retractile spring lug and then re- ~
move the other end of the spring from the
armature adjusting screw with the R-2217
tweezers. Loosen the look~nut with the
No, 74 7/32" hexagon wrench, and move the
adJusting sorew with the longrnose pliers
until the reguired gap is obtained as
sheoked with the .010" blade of the lNo.
74-C gauge.

¥-2- Tighten the loock-nut ani agesin check the
2ap. Replace the spring, locking the end
in the armature adijusting sorew first.
Also cheok the requirementa for "Beok
Lash® (2.4), "Pawl Clearance™" (2.8)
the *Rlectriocal Requiremenze" (2. 115

N3 Reuount the olock in accordance with oAara-
graph 3.1, Make an inspection of the ;
wiring and ocorrect any wiring defect whloh
may have developed.

8.4 | Back Lash (See Requirement 2.4 on Sheet 1)
3.5 | Freedom of Operation of Pawl (See Reguirement
on Shee -

3.9 .aLtion of Stop Pawl (See Requirement 2.6 on
sﬁeet 2y ) RSRED

3.7 |End Play (See Requirement 2.7 on Sheet 2)
¥-1 If the aleotrio clook fails to meet re-

3.9 Position of Rotn;c 1le Spring L

quirements 2.4 to 2.7 inolusive, it shall

be replaced with one that meets all re-

quirements.
3.8 Pawl Clearance (3ee Requirement Z.8 on
e

l—l If the pawl binds on the overthrow stop,
the fault should be corrected by backing
out the pawl screw with the 3-1/2" cabi-
net sorew-driver until the pawl does not
bind., In adjusting the pswl aorew, note
that the pawl 18 still capabdble pr,advano-
ing the tenths wheel to ths next position
wher. the electric clock is operated.,

M-2 Check the clearancs between the pawl and

’ ‘the overthrow stop td determine whether
it 1is enough to cause the eleotrio clock
to over-count. To do this hold the arma-
ture operated and attempt to turr the
tenths number wheel. If the clearance 1is
too great the wheel will turn. It may be
possible to correot this by decreasing
the armature air-gap if it is not near
the minimum of .010". 3ee paragraph 2.2.

M-3 If the pawl oclearance requinement cannot
be mat by the above adjustments proceed
as follows: To provide g clearance be-
t-éen the overthrow stop and the pawl,
pry the stop upward using the 3-1/2%
oabinet screw-driver. 70 deoreass the
clearangse between the overthrow stop and
the pawl forse the stop dowaward apply-
ing the. pressure at the fres end ol the-
staop.

(See Re-
quiremen on 3heeo

M-1 If the retractile spring toushes the
oover or the number wheels and. it appears
to be dus to & defeotive spring, raplace
the spring, using the R-2217 tweesers to
hook the eprlns on the armsture ud:usting
sorew.

M-2 If the spring seems eatiefletory. adJust
the retractile spring lug slightly as
required. To move the lug out imsert
the 3-1/2" cabimet screw-driver between
the lug and the top frame oroee-pieee
and pry up. If the lug is out too rar,

. ‘press itmmok with the finger. - .

M~3 After. the ebove operation’ check the
sleotrioal requirements, 2.11.
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3.10 |Location of Tip of Retractile Spring Lug
[;gee Requlirement Z.10 on Sheet ES

leotrical Pequirs

1 5 guirements
: 'L_.ll on >he B

1

N-3

3.12 [ Cleanin
3.13 [%uSrIanion

M-1

(Se& Requirement

To meet these requirements, adjust the
spring lug with the 6" long nose pliers
30 as to iucrease or decrease the arma-
ture spring tension, Care should be
exercised in adjusting the lug not to
bredk it.

Should the armtture spring be so weak
that to meet the non-operate require-
ment it is necessary to bend the lug

to such an extent that its tip extends
beyond ths outer face of the top frame
cross-plsce, 1t will bé neoessary to re-
place the retractile spring.

Remove the old spriug and insert the
new cne in the mannmer covered in 3.3,
)-1 and M-2.

(See Regquirement 2.12 on Sheet .2)
{See Requirement 2,13 on Sheet

To clean the clock remove the cover and
with a snmhll camel's hair brush dipped
in carbon tetrachloride thoroughly’
clean all of the bearings and contact
surfaces. Take the necessary precau-
tions. to prevent the carbon tetrachlo-
ride from splattering on adjacent
equipment. ‘ :

After this genoral cleaning, loosen the
main shaft set screw next to the ratchet
wheel with the R~1005 screw-driver and
push out the main shaft by means of a
small rod. Lubricate the surface of thg
rod with a drop of Xagle No. 3 Spindle
01l before using it to push out the msin
shaft. 7The rod will hold the cloock
parts in. place until the shaft is put
back. Use a aspare main shaft as a rod.

Clean the shaft thoroughly with carbon
tetrachloride, ludricate it with a drop
of Eagle Xo. 2 Spindle 0il and push the
shaft back in place of the rod. Tight-

.en the set sorew, taking care ‘that both

erds of the shaft are insids the outer
surfacas of the clock freme, so that the
cover, when replaced, will not béar
against the ends of the sheaft.

In cases where thesemethods are mot suf-
ticient to clean the clock satisfactori-
ly, it will be necessary to remove the
wheels and shafts snd thoroughly olean
the weering surfaces with carbvon tetra-
chloride.

In perfdrming this operation the clock"
should be placed on a table or bench

30 that the pinioms, collars and washera
will not be. lost when they drdp out.

To take the‘clock apart, loosen the met
screws which hold in-place the main
shaft anl _the collars on the two pinion

- shafts, using the R-1005 screw-driver

for this purpose. Now push oyt the
shafts with & plese of Ho. 20 straight
bare wire. This operation will rree all

the number -wheels, washers, collars and.
pinions. :

Clean the number wheels with a piece of

M-8

~and the ratchet wheel.

M-9

A-10

B-11l

KS-2423 cloth and clean the collars,
shafts, washers amd pinions by washing
them in a small contealner of carbon
tetrachloride, -

With a small oamells hair brush dipped in
earbon tetrachloride thoroughly clean
all the wearing surfaces, armature and
operating pawl besringse, operating pawl
) Take care not to
let the oarbon tetrachloride get on the
painted surfaces of the number wheels.

Lubricate the main smaft with a drop of
Eagle No. 3 Spindle 0il spreading the
oil over the entire surface of the shaft
and insert it through the bearing next
to the ratchet whsoel., Sl1lide the tenths
and minute wheels ocn the shaft lifting
the operating pawl to permit the tenths

‘wheel to f£it .up against the hudb of the

bearing. Insert a rod (& spare wain
shaft] thru the ‘opposite bearing end
place the washers on it 8o’ that they will
fit up against the hudb of the bearing.
Then slide the hour wheel on the rod up
close to the washers., See that neither
the main shuft nor the rod protrude be-
yond the minute wheel and hour wheel re-
spectively. Now hold the remaining
wheal in place ‘with the tweezars'and
push the wmain shaft thru the hub in the
wheel taking care mot to aldow the
washers to drop out of place, push the
rod out by pushing the usin shaft thru
to the bearing next to the hour wheel.
with the main shatt in place, tighten
the set screw next to the ratchet whesl,
Test the wheels and see that they turn
freely on the shaft.

Hold the stop pawl in place and slide a
pinion shaft thru the adjaceut bearing
snd thru the collar of the stop pawl.
Turn the minute and tenths wheels so that
the center of any two numbers on the
wheels are in horizontal alignment. Hold
the larger nickel silver pinlon so as to
properly engage the cogs on thege two
wheels and slide the. pinion sharft thru
to the opposite boaring. See that the
shaft does not protrude beyond the out-
side surtfaces of the frame of the clocxk
and then tighten the set sorew in the
collar of the stop pawl. With the aid
of the tweezers hook one end of the stop
‘pawl 3pring on the set sorew in the
gollar and the other end on the lug on
the inside surface of the frame of the
cloock.

Take o piece of straight bare No. 20
wire anf at a point about 1/4" from the
end, bend it to an angle of approximate~
ly 60°*. 31ide the pinion shaft collar
ou the bent portion of the wire and hold
it in place adJjacent its pinion shaft
bearing beneath the ratchet wheel. Slide
the pinion shaft thru the adjacelnt bear-
ing ani thru the collar. Turn the tens
minute wheel so that any two numbers on
the two minute wheels are in approximate
horizohtal alignment when viewed from
the top of the olock. With the tweezers
hold one of the pinions 30 as to proper-
1y engage the cogs on the two minute
wheels and slide the shaft thru the
pinion. Turn the hour whesl so that any
two numbers on the hour and tens minute
wheels are in horizontal alignment. With
the tweezera hold the remaining pinion
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. 80 as to properly engage the coxs of

the hour and adjacent tens minute
wheels and slide the shaft thru the
pinion and thru the bearing. See that
the shaft does not protrude beyond the
outside surfaces of the frame of the
clook and then tighten the set sorew in
the collar. . .

‘Plage the olock cover on and note

whether or not the numbers appearing
thru the window are in alignment with
If the tenths
wheel does not align properly, remove
the acver and operate the armature ma-
nually a few times. Replace the cover
and again check for alignment. If 1t
does not lime up properly now it is due
to incorrect adjustment of the clook
whioh will be ocorrected later when the

_olook 1s readjusted. If any of the re-

maining whaels are out of alignment it
is because the pinion on the right of

Issue 1
Issue-l

" DEPT. 332-B-4

3.14

M-13

CM-14

Record of Lubriocation
'Y o8

on
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the wheel at fault i3 not in proper en-
gagement with the cogs on the wheels.
Correot this by loosening the set screw
holding the particular pinion shaft in
place and slide out the shaft until the
pinion disengages the misaligned vheel.
Then turn the wheel (either backwards
or forwards) so that the pinion will
engage the next cog ani secure the
agaft as covered in K~-9, M-10 and M-11
above. .

-Lubrioate the bearings, pinions and

plnion shafts with a drop of Eagle No.
3 Spirdle 01l. When lubricating any
part ol the clock the o1l should be ap-
plied by means of a No, 22 straight
bare copper wire dipped not desper than
1/2" in the oil.

Recheok requirements 2.L to 2.11 in-
oclusive and meke reau justmenws as ra-
quired. :

(See Requirement 2,14
equirement Only).

BILL TELEPACNE LABCEATORIZS, IXC.
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DEFINITIONS AND GENERAL INFORMAT ION

2.001 Qperate means that when the specirfisd test opevati
elecirical requirement is applied, the armature shall
move towards the core until the armature adjusting screw
touches the front stop. The pawl shall also advance the
tenths wheel to the next position.

2.002 Non-Operate means that when the specified non-oparate
test eleotrical requirement ic applied, the armature
shall not move awey from the diatance rod.

2.003 Unless ctherwiae specified, the reguirements given on
sheets 1 and & are both test and readjust reguirements.

2.004 Unless otherwise specified, where a readjust reguirement
specifies only one limit (either, 2 maximum or a minimum
limit) it 13 advisable in readjusting to provide, 1f
possible, some margin inside the limit For deterioration.

[ffmatnre Adjusting Screw

r47 2.005 Hegulrements are given in the order in which adjustments
pes should be mede by the Telephone Company.

rront
Stop— 2.006 Gauges and methods are listed for the use of the

Teiephone Company.

*2.007 Requirements 2.4, 2.5, 2.6 an® 2.8 shall be noted when
the electrioc clock is electrically operated and shall
be met on each tooth on the ratchet wheel.

Core K\\
Arma tu;e\

N
t Bt - REQUIREMERTS
} ] ‘ 2.1 kounti The electric clock shall be held tightly against
the bracket by the clock mounting serews.
A Lock Nut
(Read just Only)

“2.2 Armature Air-gap With the armature in
its operated position, there shall be a clearance of at
gggiw _ least .0l0" between the end of the core and the under side
T of the armavure. Use the No. 74-C gauge.

2L

3

shall be sufficlently tight to hold the screw in any
ad Justed position.

3

ward and backward movement or "back lash®, The back lash

‘fi:::: - -H-rPawl L2.3 Tightneas of -Lock Nut . The armature edjusting sorew lo:z
3 nu

Zl, 1;35 *2.4 Back Lash The tenths wheel shall have a noticeable for-

A b /A% shall not be sufiicient to allcw the top of any figure to
— = lie above the top edge of the cap window or the bottom of
L - i any figure to lie below the bottom sdge of the ocap window
AN when viewed from a poaition which the operator would nor-

Distaﬁce>Rod-—- mally cocupy.

Retractile Spring-—

Retractile Spring L 2.5 Freedom of Operation of Paw). The operating pawl shall not
throw Stop— bind on its bearing or agalnst ihe side of the tenths
Over © ‘ wheel. If the pawl touches the tenths wheel, due to side
play in the pewl, but can be made to stand away from the
wheel it shell not be considered as binding against the
Fig. 1 wheel.

TEST AND READJUST REQUIREMENTS
FOR
NO. 1 TYPE ELEICTRIC CLOCKS

LLL TILEPHONE LABORATORIES, INC. SHEET 1 X=-70035-01, ISSUE 1 (2 SHEETS
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' Ratchet, Wheel
enths
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X2 .6
a 2.7
Skop,Rart 0
h ‘ *
K3l —2.8
Stop Pawl
Frame of Cloock
rig. 2
2.9
Overthrow Stop.
——2.10
( O b
Ratchet Wheel
Fig., &
Retractile Spring Lug
2.11

P

Top Fritgcgross-@

Filg. 4

inions
LPinion 'Shafts

Fig. §

BELL TRELXPHONE LABORATORIES, INC.

REQUIRIMERTS (CONT.

Position of Stop Pawl The stop pawl shall drop iato its
normal position behind each tooth of the ratchet wheel.

ind Pla There shall be a perceptible amount of end play
betwsen the tenths wheel hub and ths frame. Gauge by eye.

Powl Clearance There shall be a slight clearance between
the operating pawl end the overthrow stop. This shall be
consldered as having been satisfactorily met 1f, with the
clock electrically operated, the operating pawl may be
moved slightly from siae to side without binding on the
overthrow stop. The clearance shdall not be sufficient to
permit over-count.

Position of Retractile Spring The retractile spring shall
not touch the cap or the number wheels.

Location of Tip of Retractile Spring L When turned over
To the Telephone Lompany Lhnere Shal e a clearance of not
less thaxt 1/8" and not more than 3/8" between the tip of the
retractile spring lug and the lower face of the top frame
crosspiece. The lug shall be approximately straight except
for the bhend maie at the tip for holding the spring. Gauge
by eye.

Note: It will be satisfactory for the Telephone Company in
readjusting to bead the retractile spring lug to the
outer face of the top frame cross pilece,

Electrical Requirements The elestric clock when mounted in
a veriica. plane with the terminals pointing downward shall
aoperate and non-operate on the following current values:

No. 1=-A Yo. 1=-B
Test Operate .036 Amp. .025 Amp.
Test Non-QOperate .019 .013 "
'Read}. Operate .028 " .0195 ©
Read}. Non-Operate .00 ¢ .0138 "

Use the No. 35-C Teat Set.

z2.12 Cleanigﬁ (Readjust Only) The bearings and contact sur-
faces s

2.14

Nsto
Paw

TEST AN
NO. 1

11 be thoroughly oleaned once a year with carbon
tetrachloride,

Lubrication The bearings, pinions and pinion shafts of

¢ electric clock shall, at all times, be adeguately lu-
bricated with Eagle No. 3 Spindle 0il. The interval be-
tween one application of lubricant and the next shall not
exgceed one year and the amount of the oil applied shall be
approximately equivalent to that obtailned by aipping a Ko.
22 B & S gauge bare copper wire into the oil, aot deeper
than 1/2", No clock shall be turned over to the Telephone
Company which has beean in use more than six months since
it was last lubricated,

Record of Lubricatiou (Test Only) During the period of
Installation & record shall be kept by date of the lubri-
cation ol the electric clock and this record shall be
turned over to the Telephone Company with the squipment,

Collar

D READJUST REQUIREMENTS
FOR
TYPE ELECTRIC CLGCKS

__SHEET 2 X-7 =0 3
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