il
¥

~ - -

) ‘B’t‘,"949 59 :

P American Telepg.oneg and Telegraph Company R‘ m

~ Printed in U. S. A. S
BELL SYSTEM PRACTICES SECTION P35.650
Teletypewriter and Manual Issue 2, April, 1949
Telegraph Station and P.B.X. AT&T Co Standard

Installation and Maintenance

14 TYPE REPERFORATORS b
REQU!REMENTS AND PROCEljURES
~ Table of Contents Paragraphs
GENERAL' 1.01-1,03
LUBRICATION 201
RE%UIREMENTS AND PROCEDURES 3.01-3.32
ase
Inner Motor-Unit Slip-Connector Springs 331
Quter Motor-Unit Slip-Connector Springs 3.30
Main-Shaft Mechanism
Clutch-Throwout-Lever Spring : 3.05
Main-Shaft Clutch Teeth 3.04
Main-Shaft Clutch Spring : 3.06, 3.07
Punch Operating-Lever-Cam Fnctmn- I i
Clutch 308
Selector-Clutch Torque 3.01
Motor-Unit o
Motor o 3027
Motor-Pinion 3.03
Motor and Governor . 332
Orientation
Orientation Range and Distortion
Tolerance + See Section P30.002
Punch Mechanism P "
Punch-Arm Shaft 3.09
Punch-Hammer 3.12
Punch-Hammer Spring 327
Punch Lever . 317
Punch-Unit Bracket 3.10
Space-out Lever 3.28
Space-out-Lever Spring 3.29
Selector Mechanisms See Section P32,001
Tape Mechanism )
Feed-Pawl 323
Feed-Pawl Spring 324
Feed-Roll N 318 -
Feed-Roll Detent (Prelim. and Final) 322 and 3.25
14 TYPE
REPERFORATORS
P35.650 REQUIREMENTS AND

Page 1 PROCEDURES



Table of Contents (Cont'd) Paragraphs

Feed-Roll-Detent Spring 3.19
Tape-Guide 3.26
Tape-Stripper Plate 3.20
Tape-Tension Lever 3.15
Tape-Tension-Lever Spring 3.21
Transfer Mechanism

Lock-Bail Spring 3.16

Lock-Bail Wedge 3.13and 3.14

Transfer-Levers 3l

1. GENERAL

1.01 This section' contains the apparatus requirements and
adjusting procedures for the maintenance of reperfora-
tors of the 14 type.

1.02 This section is reissued to eliminate the material deal-
ing with the selector mechanism (covered in Section
P32.001), to. eliminate the general instructions previously con-
tained in the P sections giving requirements and procedures
and now contained in Section P30.012, and to add or revise. the
requirements and procedures. N

1.03 In addition to requirements listed herein the 14 type
. reperforator shall meet requirements of the following
sections: . .
P30.002—Orientation Tests and Distortion Tolerances
P30.012—Teletypewriter—General Requirements
P32.001—Selector Mechanisms '

2. LUBRICATION

201 Reperforators shall be lubricated in accordance with
, Section P35.603 covering Lubrication of 14 and 20 Type
Reperforators.

3. REQUIREMENTS AND PROCEDURES

301 Selector-Clutch Torgue: After clutch has been freshly
lubricated and motor has been run for at least 10 minutes

a pull of Min. 14 ozs., Max, 18 ozs, applied tangentially to the
selector stop-arm, when ‘the motor is running, shall hold the
selector cam-sleeve from rotating when the selector stop-arm is
held just clear of its stop. Fig.1



MIN. 14 OZS.

MAX. 18 OZS. X
7O HOLD SLEEVE
STATIONARY

SELECTOR CAM SLEEVE STOP ARM

FELT FRICTION WASHER-
FRICTION CLUTCH SPRING
Fig. 1

(a) To adjust, replace felt friction-washers, add or remove
spring adjusting-washers,' replace spring or on units
equipped with a 119541M ‘adjustable -capstan-nut, read-
just nut. . o
NOTE: Replacing the felt washers will usually be satis-
factory since ‘the spring holds - its: adjustment over
long periods. Before replacing spring, consideration
| e given to the -addition © ‘washer-shims,
96763M (012", 96764M (.0167). or 06765M  (.020"),
around the shoulder of the 72515M nut at the end of
the spring hearest the bearing. .
) To replage felt washers; remove the range-finder

assembly, remove the mounting-post nut and loosen

the shoulder-screw that mounts the space-out lever and

swing the space-out lever to. one side, detach locking-
lever  Spring and remove retaining-disc noting that it
has a left-hand thread and unscrews t6 the right (clock-
wise) ; remoye. outer felt-washer, cam-sleeve. assembly,

v

cam-sleeve disc, .arr\d, inner felt-washer, holding selector-

levers away from the. shaft and rotating cam-sleeve
disc until notch in its edge registers with points of the
selector-levers. Replace the felt washers with new
washers' that have been saturated with oil as specified

in Section P35.603.
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@) To remove fnction-clultch spring or add adjusting

washers, proceed as .in- (1) and remove clutch
driving-disc and spring,

torque requirements by replacing. clutch-washers
_as girected in (1), ) ‘ L
(3) On units equipped with adjustable cl,utg:h-sprmg,
parts (119541M) the tension may be ad;ust_ed to
compensate for variations in spring tension, This can.
e done by turning the capstan-nut with the blade of a
3" screwdriver, Turning the nut in a cOu_nter-clockwxse_
direction, ag viewed from the selecior end of the shaft,
increases the tension. '

3.02 Motor shall pe located so. that the axis of the pinion-
shaft lies in the mid~plane of the main-shaft gear,
(a) Gauge by eye. o
(b) To adjust, loosenmotor mounting-screws and reposi-
tion motor on: its mounting-plafe,, keeping the. edges of
the motor-base ang the mounting-plate paralle].

3.03 Motor-pinion and ‘main-shaft gear shall not bing and
there shaj) be barely berceptible backlagh between them
at the closest point in thejr revolution, -
a) Gauge bind by fee| and backlash by eye, holding pinion
and moving main-shaft gear,
(b) To adjust, loosen right motor-plate mounting-screw
and the lock-nut of the1motoi'-pla'te adjusting-screw,
slightly loosen other. two ‘motor-plate Amounting-screws,
start motoyr and carefully readjust vertical Position of motor.
plate adj_usting-screw until gear noise is g minimum, Tighten
motor-plate mounting-screws and’adjusti‘ng-screw lock-nut
and recheck backlash, o

CAUTION; |In main‘ng this adjustment with the motor

running .cave éliol'l]t_l be taken to avoid damaging the

main-shaft geny or overloading the motor as the
result of too ‘close mesh between the gear and Pinion,



Fig. 2

Main-shaft clutch teeth shall clear each other by Min,
0107, Max. 020 when clutch is fully cammed o%t. of
: 'ig.

engagement. . :
(a) To adjust, reposition‘clutch-throwout lever pivot-screws
making sure that the throwout lever is free in its bear-
ings, without perceptible end play when pivot-screw lock~

nuts are tightened.
R

3.04

DRIVING MEMBER

DRIVEN MEMBER.

PIVOT SCREW -

MIN 21/p0ZSTO JUST START
LEVER THROWOUT LEVER SPRING

MAX._4 0ZS. | MOVING

Fig. 3

shall have a tension of
ed at right angles to

throwout-lever spring

.3.05 Clutch-
i Max. 4 oz, measur

Min. 2-1/2-0Z
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the throwout lever; at the spring-hole, when the clutch-teeth

are fully engaged and the clut'ch-‘thr,owout lever is resting

against the low part of the driven clutch-member. Fig.3
N * Kemove large chad-chute,

MIN. 8 025

MAX, 10 0zs.

MAIN SHAFT CLUTCH sPrING

member teeth a5 the force opposing the. clutch-spring is reduced
to not less than 10 oz. For identification ‘of ‘parts see Fig; 4.,
(a) To adjust, clean and lubricate clutch, If sliding surface
of driven-memb_er and bushing on which it slides are
ailure to receive first character after a period
of idleness may ‘be caused byr‘sticki'ng of tain-shaf.-
cluteh parts; If trouble ‘of this hature is reported it
may be checked for by._‘p‘b“sei-ving punching of the
ﬁrst‘charactéri received after main-shaft hag been at
rest for at ]_eagtle'nﬁnutes’, with power disconnected.
TE: Replace: large chad-chute, .
308 Punch Opara‘ﬁng-Levé'r-Cam‘ ‘Fﬁction-Cluteh. A 10 oz, .

pull applied to, the punch operating-]ever-cam-screw
perpendicular to the plane passing through the two cam mount.



ing-sCrews, with motor running, selector magnet operated and
punch operating-\ever held away fromt jts cam, shall move cam
in a direction opposite t0 that of normal rotation. pull 0
b 0z. applied under the same conditions shall not s0 movs% .the,
cam, . . , i
a) This measurement requires considerable care, and ob-
. servations should be made. only when it is thought that
cam is not keeping in sFeed with main-shaft. 1f necessary
old punc_h-operating-\ever away from
cam, block magjnet-armatpre in ope:atéd position, so main-
{ not engage hook scale over the top screw Ol
cam and pultin a irection reverse to normal rot 1tion until
cam just starts to move.

NOTE: Pulling_too far will tend to make main clutch
engage and give a greatet reading, therefore only 2
slight packward motion of the cam should be given.

CAUTION: It ja important to keep clutch stop-arm
‘against driven jaw to prevent main-clutch engaging
and winding scale around main-shaft; so either keep
armature operated' to avoid tripping clutch stop-arih
or block or clamp clutch stop-arm SO that main-c utch
canpot engage.

309 Punch-arm ghaft shall turnt freely with just p,erceptible

end play and the end of the shaft shall be flush with
the front of the front bearing-b\ock when the punch-arm is held
against the front bearing-b\oék. .

TRANSFER LEVE

ARMATURE EXTENSION

Fig. 5
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(a) Gauge by eye and feel,
b) To adjust Position ‘of shaft, remove Punch-hammer
spring and reposition punch-arm by means of its: set
screws, To adjust end play of shaft"reposition rear bearing.
bracket-éollar by means of its set screws, Reassemble

bunch-hammey spring.. o
3.10 Punch‘-Unit Bmckqt.. Clearance between engaging syr.
faces of the No. 5 sword and the armature extension
with the armature Unoperated shall be the Same within 005" a5
4 ur

(marking) Position and ‘the sé!ector Cam-sleeye in the stop
Position, i o " Fig.5
(a) To adjust, loose_n; two punch-umt—bracket mounting-

Screws and reposition unit, using rear screw.as a pivot,

3.1 Transfer-levers shall be pbsitioned 'S0 tﬁag thejr fbrked
arms line yp 4y the Same vertica] planes with the corre.
siTp'om‘ising selector “p» levers, For identification of parts see
1g. 5, ] : r

Fig. 5
(a) Gauge by eye, -
"(b) To adjust, loosen transfer-lever—stud lock-nuts and re-
Pposition styg, _
3.12 Punch-lmmmer, travel shajl be such that. punches zre
driven through tape suﬁ'icienﬂy to punch 3] holes clearly
cach time hammer"jg operated,
(a) Qaugp by bunching tape several times with LTRS con-
bm‘a’tlon set up,
(b) To adjust, back of Punch-hammey adjusting-ny¢ until
., Dbuncheg fail to perforate tape when LTRS combination
1s set up anq maifi-shaft is rotated, advance adjusting nut
slowly until all holeg are just Punched clean, anq thén ad.
vancg“_nut an additiong| 1/4 turn, For identiﬁcation of parts

see Fig, 9 Fig.9

. ¢
should be removed from thie replacing block before
it ig aasembled. 1, tb’g perforatoy,

313 Lock-baj] wedge shall. pe se:ited-ﬁrmly' bétwe_en at least

‘ 0t ley, comb
and the main-shaft .Fotated untj] the punch-hammer is in: jts
extreme upward Posttion, For identiﬂcation of parts see Fig. ¢,

Yy W . . W



) © - TAPE TENSION LEVER

|
\

A "™

(a) ‘Gatge by eye and feel. . S
(b) To adjust; reposition ock-bail cccentﬁc-shaft.
ECCENTRIC SHAFT : ‘ .

Fig. 6

314 Lock-bail wedge shall clear the tkansfer levers by Min,
.. .025", Max. 040" when the main-shaft is in its stopped
position and the: »ttqnsfer-levers"are héld in center of their
travel. - ‘ : ‘ Fig.6
. (a) To -adjust, loosen roller-arm mounting-screws and re-
position roller-arm. Tighten mounting-screws.,

STUD LOCKNUT
SHIMS :
STUD

MIN. & OZS.
MAX. 5V 0ZS.

FEED ROLL

FEED PAWL

Fig. 7
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315 Tape-tension lever shall not touch tape feed-roll-pins

when play in both feed-roll and tension-lever is taken

up in opposite directions, - Fig.7
a) Gauge by eye. - .

o adjust, reposition tape-tension-lever stud by adding

Or removihg shims between the stud and the mounting-

bracket. )

3.16 Lock-baijl spring tensjon shall be Min. 6 oz, Max. 10 oz,

Measured at center of the lock-bail locking edge as the

bail starts to move when the main-shaft is in the “stop” position.

their respective punch-block tape-pins when the punch-
hammer is jn its unoperated (lower) position,
(a) Gauge Y eye. :
(b) To adjust, loosen punch-hammer-pivot-screw lock-nuts
and relocate hammer by repositioning pivot-screws. In
locating pivot-screws make sure that punch-hammer is free
in its bearings with just perceptible end play and then
tighten pivot-screw lock-nuts, k
3.18 ‘Feelcli-roll shall rotate freely and havye not more than

(a) Gauge by feel,.
o°adjust, reposition feed-roll bearing-plate to eliminate
bind and add or remove shims between punch-block and
feed-roll bearing-plate to adjust end play.

4
MiIN.24 0zs //
MAX 53 OF8 // i

(5

FEED WHEEL

POSITION
GAUGE 73517

FEED ROLL

3.19 Feed-roll-detent spring tension shall be Min, 24 o0zs.,
Max. 32 0zs. measured behind spring-hole in the detent-
lever as the detent-rdller-’,starts moving from the star-wheel,
(a) Gauge by pulling ‘in line with the spring. - '



™M n oM

l

320 Tape-stripper-plate “.P&’e" edge shall clear the feed-
roll by not more than . 10" throughout a complete revo-
lution of the feed-roll.
(a) Gauge by eye.
(b) To adjust, Jcosen tape-stripper-plat_e mounting-sCrews
and reposition plate.
321 Tape-tension-lever spring: The ta.pe’-tension-léver shall
bear against feed-roll with a pressure O Min. § oz,
Max. 5-1/2 oz. measured at end of lever and perp’end'\cular toa
plane passing through center of tension-lever-stud and end of
lever. - Fig.1
(2) To adjust, loosen tape-tension-lever-stud lock-nut and
rotate stud clockwise or counterclockwise to increase or
decrease’ spring tension respectively. )

322 Feed-Roll Detent—Preliminary Setting—(Final Setting

Par. 3.25)—Distance from center O eed-punch to

center of a feed-roll pin shall be apptoximately .600" when

the punch-arm roller is on a high part of its cam. Fig.8

(a) To.check, hold tape-tension lever away from feed-roll

. and insert feed-wheel position gauge 73517M in punch-

block so that projection of gauge stops against feed-punch.

With gauge in this position 2 feed-roll pin should line up
with the middle hole in the gauge. Fig.

(b) To adjust, loosen feed-roll detent-lever-screw and turn

eccentric bushing antil middle hole of gauge fits freely

over feed-roll pin. Tighten feed-roll-detent-screw, remove

gauge, and restore tape-tension lever to its normal position.

:

MIN. 3 LBS. l ,PUNCH HAMMER
MAX. 5 LBS. :

e
€ TRIC BUSHING —-/ J i

PUNCH HAMMER ADJUSTING NUT:

FEED PAWL

PUNCH HAMMER SPRING
Fig. 9
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3.23 Feed-pawl sha]l tngage the next feed-roll ratchet tooth
when the main-shaft hag been rotated until the selected

punch-levers clear the punch-pins by not more than .020'!’:.‘ .
_ ig. 10

(a) To édjust, reposition feed-pawl ecceritric.
FEED ROLL RATCHET

NN
! MIN. 115 0Z8, _)/

- MAX 3 0zs.

PUNCH LEVER

324 Feed-pawl] spring tension shall be Min, 1-1/2 oz,, Max.
i3 oz ‘measured at feed-pawl notch as pawl starts to
move, ‘ . L ‘ - - Fig.10
3.25 Feed-Roll Detent—Final ‘Setting (Preliminary ‘Setting
u Par., 3;22)7-—‘Perforat1'ons in tape shall be -evenly spaced,
]_10,.tohthe inch, with ag allowable ‘variation of .007" in g 47
ength, - ; ‘ ‘ !
(a) To Rchecl;, perforate .a ‘series of m’np “blank” and one

eccentric bushing,
OTE: 1t ;feed-rollfdetenit ‘eccentric g ichanged, re.
check 3.23,

326 Tape-guide shall pe positionedksq that tape may be
ck.’ )

readily ing erted into'punch-plg



(a) Gauge by inserting tape. )
(b) To adjust, loosen guide mounting-screws and reposition
guide.

327 Punch-hammer spring tension shall be Min. 3-1/2 1bs.,
Max, 5 Ibs., measured at feed-pawl eccentric-bushing

as the_punch-hammer starts to move when the main-shaft
clutch is disengaged and the fock-bail is held away from the
transfer-levers. Fig.9

ARMATURE TRIP. .
F ECCENTRIC SCREW

Fig. 11

328 Space-out lever shall not bind and shall hold trip-latch
so that it clears the stop-lever by Min, 005", Max, 015"
when the space-out lever is in its “down” position. Fig.11
(a) Gauge minimum by eye and maximum with wire gauge.

(b) To eliminate bind, reposition space-out iever guide-post.

To adjust clearance, bend lower end of space-out lever.

329 Space-out-lever spring tension shall be Min. 5 oz,
Max. 8 oz, measured on top of the manual space-out
lever as lever starts to move. .
(a) Gauge by pushing down on lever.
3.30 Outer motor-unit slip-connector springs shall have a
tension of Min. 2 lbs,, Max. 4 Ibs., measured at the end
of the springs just below the head of the motor-block terminal-
screw as the springs break contact with the terminal-screw
when the motor-unit is mounted in its proper position.
(a) To gauge, remove chad-drawer and guide.
(b) To adjust, remove motor and bend springs.

331 Inper motor-unit slip-connector spring ends shall .be
within 015" 'of a straightedge laid across the.two outer
slip-connector springs (adjusted in accordance with 3.30) when
the ‘motor is removed from the base. i
(2) To adjust, bend. springs.
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