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1. GENERAL

1.01 This section contains the requirements and procedures
for the 15M Perforator, a keyboard-operated device
equipped with the mechanisms necessary for preparation of
perforated tape. The perforating mechanism is actuated by an
electromagnet. The speed of the keyboard is not restricted to a
preset rate but is dependent upon the ability of the operator,

thus enabling tape to be perforated at a faster rate than can
normally be used for transmission.

102 The following requirements and adjusting procedures
are arranged in a sequence that should be followed if a
complete readjustment of the perforator is undertaken. If any
adjustment is changed, related adjustments should be checked.
After each portion of the adjustment is completed put back and

tighten any screws, nuts and parts that had to be removed to
facilitate the adjustment.

103 Auxiliary Features: TP99037 Set of Parts to provide
easier backspacing and less abrupt tape feeding. The
feed-pawl is not attached to the armature. TP10289¢ Set of
Parts. Has punch-contact latch to hold contact closed wuntil
armature has completely operated to provide positive action of
the perforating mechanism with improved anti-chatter feature.
Also has adjustable universal bar link.

Z. REQUIREMENTS AND PROCEDURES

Note: Requirements 2.01 and 2.02 need be checked only
when a new selector-bar assembly is being installed or
when the number of selector-bar-assembly bracket
shims has been changed. The adjustments for these
requirements ordinarily should not be made on the cus-

tomer’s premises due to the extensive disassembly
usually required.

2.01 Selector-Bar Assembly: All keylevers should have some

play between the upstop and the selector bars. Levers

in line with the high portions of the front selector bar A-1

should clear the bar by not more than .030” when the bars

are locked in position by the depression of either (1) the Q key-
lever, (2) the P keylever, or (3) the B keylever.
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(a) To gauge, hold the Q keylever fully depressed and
check all other keylevers in turn by feel, gauging the
clearance by eye while observing the vertical play of each
keylever in its guide slot. Release the Q keylever, hold
down the P keylever and repeat the check. Finally, repeat
it again with the B keylever held down.
(b) To adjust, add or remove shims between the selector-
bar-assembly bracket and the keyboard casting at the
front corners. Fig.1

202 When the T keylever is fully depressed there should be
some clearance, not more than .020”, between the rear
selector bar (E-2) and the unoperated keylever which has the
least clearance.
(a) To gauge:

(1) Lock the T keylever in its fully depressed position.
This may be done with a wedge in a comb slot at
the front of the keyboard. Care should be taken not to

bend the comb.

(2) Turn the keyboard over so that the bottom is

accessible,

(3) With a spring hook, hold the E-2 selector bar as

far away from the keylevers as the slack in its sup-
porting parts will permit.

(4) Check the clearances bhetween the E-2 selector bar

and the keylevers to find the lever with the mini-
mum clearance. By gauge determine that this clearance
is as called for above.
(b) To adjust, add or remove shims between the selector-
bar-assembly bracket and the keyboard casting at the
rear corners,

Note: Excessive clearance may result in deep touch.
Should the clearance be excessive only at some key-
levers, check the selector bars at the leather upstops
for wear. Replace them if necessary.

203 Selector-bar-assembly bracket should be parallel to the
rear keylever guide,

(a) To adjust, remove the left and right keyvboard slide

plates, loosen the selector-bar-assembly mounting

screws, and position the assembly. Put back the keyboard

slide plates. Fig.1

t l




204 Keylever Springs: The opening of the keylever springs
when removed from the keyboard should be:

Keylever Springs Spring Opening
(“X”in Fig.2)
All Characters and BLANK 1-3/16"
CR, LF, LTRS and FIGS 1-9/16"
Space (3" Space Bar) 1-3/4"
Space (8-1/2" Space Bar) 1-5/8”
(centrally located keylever)
(a) To adjust, bend the spring. Fig. 2
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205 Feed-Roll should rotate freely and have endplay as
specified in the figure when its detent, feed-pawl, and
tape-tension lever are held clear of the feed roll
(a) To adjust, position the rear bracket, using shims be-
tween the bracket and the punch casting. Fig.3
206 Tape-tension lever should be centrally located with re-
spect to the feed-roll pins.
(1) To gauge:
(a) Take up the feed-roll endplay towards the star

15M PERFORATOR
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wheel and the tension-lever endplay towards its adjust-
ing nut. The edge of the lever slot may touch tha
feed-roll pins on the side of the pins nearest the star
wheel but there must be clearance on the other side.

(b) Take up the feed-roll endplay away from the star

wheel and the tension-lever endplay away from the
tension adjusting nut, The edge of the lever slot may
touch the feed-roll pins on the side farthest away from
the star wheel but there must be clearance on the other
side.

(2) To adjust, add or remove shims between the shoulder
on the tape-tension-lever stud and its mounting bracket.

Figs. 3,6

B 0
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2.07 Tape-Tension Lever Spring: It should require a pull as
specified below to start the slotted extension of the
lever moving away irom the ieed roll.

Pull
Spring Turns Min Max
TP110974 (new style) 15 14 oz 16 oz
TPE4023 (old style) 18 Soz 5-1/2 0z

(a) To gauge, hook a scale over the end of the tape-tension
lever, Pull the lever with the scale held perpendicular
to the lever,

(b) To adjust, loosen the tape-tension lever stud locknut
and rotate the stud to obtain the required tension.F
ig. 4

2.08 Back-Space Lever Spring: It should require a push as
specified in the figure to start the back-space lever
moving downward. Fig. 5

209 Back-Space Pawl Spring: It should require a pull as

specified in the figure to start the back-space pawl mov-

ing upward. Fig. 5

Note: To facilitate adjustments of units with the counter

mounted at the left of the keyboard, remove the counter
mechanism.

SEE TEXT

TAPE TENSION
LEVER

TAPE FEED ROLL STAR WHEEL
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Fig. 5

2.10 Feed-Roll Detent, Preliminary Setting: With the

detent-lever roller resting between two teeth of the star

wheel and the armature lever held in the operated position,

insert the feed roll positioning gauge TP73517 in the punch-

block guide slot so that the projection of the gauge is against

the feed-hole punch. Under these conditions a pin on the feed
roll should line up with the center hole of the gauge,

(a) To adjust, loosen the detent-eccentric-bushing mount-

ing screw and position the bushing, keeping the center
of the eccentric bushing below the center of the mounting
SCrew. Fig. 6

Caution: To avoid damaging the TP73517 gauge by
accidental operation of the punch pins, hold the arma-
ture operated by wedging a KS-6320 orange stick be-
tween the armature and the left-stop adjusting screw
before inserting the gauge,

(b) If adjustment under (a) cannot readily be obtained with

the greater portion of the eccentric below its mounting
screw, turn it until the greater portion is above its mount-
ing screw to make this adjustment.

N I |
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(c) On units equipped with the TP99037 Set of Parts, the

adjustment under (a) must be made with the greater
portion of the eccentric below its mounting-screw if there
1s interference between the locknut on the post supporting
the back-space lever spring and the feed-roll detent lever.

Note: Interference is likely to occur only when a corner
of the nut is downward in its tightened position.

2.11 Feed-Roll Detent Spring

(1) For units equipped with the TP99037 Set of Parts. It
should require a pull as called for in the figure to start
the roller moving away from the star wheel.

(a) To adjust, hold the adjusting thumbnut and loosen

the locknut. Turn the thumbnut to obtain the
proper tension. Hold the thumbnut when tightening the
locknut. Fig.6

(2) For units not equipped with the TP9037 Set of Parts.

The detent spring should have a pull of Min 3 lb, Max
4 1b when the detent roller starts moving away ifrom the
star wheel.

(a) To gauge, apply a scale on the short end of the

detent lever just above the spring hook. Pull in line
with the spring and in the opposite direction. Replace
the spring if necessary.

15M PERFORATOR
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L r—l 1
FEED ROLL 0 @ le—PUNCH BLOCK
POSITIONING —
GAUGE (73517) !g
°e0 "ow— —FEED-HOLE PUNGH
y 'S
{f 1 e,
D RO TAPE GUIDE
" . Do 0O spﬁﬁm

I5 TO 17 OZS. TO
MOVE ROLLER

AWAY FROM DETENT ROLLER
STAR WHEEL: DETENT LEVER
) DETENT
LOCK NUT: AL
BUSHING
SPRING

DETENT
ECCENTRMC
BUSHING
MOUNTING
SCREW

ADJUSTING THUMB NUT

Fig. 6

Note: Remove the tape-stripper plate and the tape
g?gﬁz ;g facilitate making or checking adjustments
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212 Selector-Lever Bearing Bracket: The tips of all the

movable feed-punch selector fingers should be under

the punches by not more than half the diameter of the punches

(gauge by eye) when the selector bars are moved to a neutral

position by simultaneously depressing the LTRS, LF, and

BLANK or the R, T, and Y keylevers equally until stopped by
the codebars.

(a) To check, hold the three keylevers depressed and take
up the play of the selector levers in a direction to make
the engagement with the punches a maximum.

(b) To adjust, loosen the selector-lever bearing bracket-
mounting screws and reposition the bracket. Fig.7

213 Feed-Punch Selector Lever: The left end of the upper-
most section of the feed-punch selector finger and the
left-edge of the feed punch should line up. Gauge by eye.

(a) To adjust, add or remove shims between the formed-
over ear on the bottom of the selector lever and the
selector-lever bearing bracket, Figs.7, 8

15M PERFORATOR
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Fig. 8

2.14 Armature-Lever Left Stop:

P36.640 REQUIREMENTS, PROCEDURES
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(1) For units equipped with TP99037 Set of Parts. The
armature-lever left-stop should be so positioned that
the feed-punch selector finger clears the feed punch by
Min 025", Max .030” when the left-end of the uppermost
section of the finger lines up with the left-edge of the punch
and when the armature lever is against its left-stop.
(a) To adjust, position the left-stop adjusting screw and
recheck after tightening the locknut. Figs. 7,8
(2) For units not equipped with TP%9037 Set of Parts. The
armature-lever left-stop should be so positioned that
each code-punch selector finger clears its associated punch
pin by Min .020”, Max .025", when the left ends of the
uppermost section of the fingers line up with the left-edges
of the punches, and when the armature lever is against its
leit-stop.
(a) To adjust, position the left-stop adjusting screw and
recheck after tightening the locknut, Fig.7

Note: Connect the perforator to a 115-volt dc source.

2.15 Armature-Lever Right Stop:

Note: This adjustment must be made as_ﬂutlincd below
in order to check the armature-lever right stop. Posi-
tion the top left edge of each punch selector finger im-

15M PERFORATOR
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mediately below the left edge of its associated punch.
Adjust the armature-lever right-stop adjusting screw
until the punches just fail to perforate the tape when
the punch contacts are closed. Withdraw the right-stop
screw until all the punches just perforate the tape
when the punch contacts are closed. The punches
should completely perforate the tape when the selector
fingers are positioned to the extreme left. Withdraw the
right-stop screw more if necessary. To obtain margin,
retract the right-stop screw an additional quarter turn
after the preceding requirements are met. There should
be some clearance between the armature and the mag-
net-core face when the armature lever is held firmly
against its right-stop screw. Tighten the locknut.

Figs. 7,8

2.16 Selector-Finger Retainer: There should be clearance
as specified in the figure between the selector-finger
retainer and the top of the teed-punch selector finger when the
armature lever is held in its operated position by the magnet,
This same clearance should exist between the retainer and each
of the selector fingers when the ends are in line. The retainer
should be equidistant, within .005” from the No. 1 and the
No. 5 selector fingers when the ends of all the selector fingers
are in line,

(a) To adjust, position the retainer. Fig.7
Note: Disconnect the perforator from the 115-volt dc
source,

2.17 Tape-Guide Spring:

(1) The edge of the spring should be parallel to the edge of
the casting on which it is mounted.
(a) To adjust, position the spring. Fig. 6
(2) The spring should hold the tape securely against the
side of the guide in the die block, adjacent to the No. 1
punch, without buckling the tape.
(a) To gauge, take up the play of the tape in the die
block toward the spring. Observe whether or not
the spring returns the tape to the far side when the
tape is released.

(b) To adjust, bend the spring. Fig. 6

2183 Punch-Contact Bracket: The punch-contact bracket
should be positioned so that its mounting screws are in
the center of the elongated holes in the bracket.

" - )0




(a)

To gauge, remove one mounting screw at a time in
order to determine whether or not the bracket is placed

properly.
(b} To adjust, position the bracket.

2.19
(1)

(2)

ANTI-CHATTER
CONTACT LEVER

Note: Before making adjustments (2.19-2.33 incl.) back-
off the punch-contact operating lever back-stop screw.
Adjustments (2.19-2.22 incl) apply to units not
equipped with positive-action perforating mechanism.

Punch Contacts:

It should require a pull as specified in the figure to

separate the insulator from the anti-chatter lever,

(a) Gauge with the anti-chatter lever resting against
its adjusting screw, the armature lever against its

left stop, and the right punch-contact point held away

from the left punch-contact point by the contact-

operating lever, Fig.9

(b) To adjust, bend the left punch-contact spring.

It should require a pull as specified in the figure to

separate the contact points with any keylever deplﬁsseﬂi
ig.

(a) To gauge, hook a scale over the right contact spring
at the contact point.

(b) To adjust, bend the right punch-contact spring.

BACKSTOP SCREW

——— =

L—2 TO 3 0Z5.TO
SEPARATE
INSULATOR FROM

PUNCH CONTACTS LEVER

P36.640 REQUIREMENTS, PROCEDURES

Page 15
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Fig. 9
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AT
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CONTACT LEVER

Fa— 015" TO .030"

CONTACT OPERATING LEVER E?I:JJHSTAELE

Fig. 10

2.20 Key-Pressure Adjusting Mechanism: The contact-

operating-lever return-spring adjusting mechanism

should be free from binds over the entire range of the adjust-

ing screw. The punch-contact operating-lever backstop screw
should line up with the contact operating lever.

(a) To adjust the punch-contact operating-lever backstop

screw, loosen the mounting screws, position the key-
pressure adjusting mechanism, and tighten the mounting
SCrews.

Note: Raising or lowering the adjusting screw will vary
the tension exerted by the return spring on the con-
tact-operating lever, and consequently the pressure
required to operate the lever through the k&ygﬂard.

ig. 11
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ADJUSTING SCREW

LEVER

I—SPRING ADJUSTING

BACKSTOP SCREW
RETURN SPRING

SPRING ADJUSTING
LEVER EXTENSION

L—w2 TO10Z.

2] T~ _CONTACT SPRING
(RIGHT)

CONTACT
OPERATING LEVER

MOUNTING SCREWS

Fig. 11

221 Anti-Chatter Mechanism

(1) The edge of the topmost portion of the anti-chatter
contact lever should be approximately horizontal.

(a) Gauge with the armature lever resting frmly

against its left stop and the anti-chatter lever in
contact with the adjusting screw in the armature.

(b) To adjust, position the adjusting screw. Fig. 10

(2) There should be at least .005" clearance between the
anti-chatter contact lever and the adjusting screw.

(a) Gauge with the armature lever resting firmly

against its right stop and the anti-chatter lever
held manually against the magnet spool head.

(b) To adjust, position the adjusting screw and re-
check (1). Fig. 12
(3) The end of the anti-chatter contact lever should ex-
tend at least 1/32" to the left of the center of the
adjusting screw.
(a) Gauge with the armature lever resting firmly
against its left stop.
(b) To adjust, position the latch bracket for the anti-

chatter contact lever and recheck (1) and (2).
Fig. 10

15M PERFORATOR
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(4) It should require a spring tension as specified in the

figure to stretch the anti-chatter contact lever spring
to its installed length.

(a) To gauge, unhook the spring from the bracket and
hook a scale in the spring eye. Fig. 10

LATCH BRACKET
AT LEAST .005"

ADJUSTING SCREW

CONTACT OPERATING LEVER

Fig. 12

222 Punch-Contact Operating-Lever Adjustable Link:
There should be a clearance as specified in the figure

between the right contact spring and the insulator on the con-
tact operating lever,

(a) To gauge, determine the keylever (including the

SPACE keylever) which moves the punch-magnet con-
tact-operating lever the least amount when fully depressed.
With this keylever fully depressed check the requirement.

(b) To adjust, loosen the two screws which clamp the ad-
justable link together and shorten or lengthen the link.
Fig. 10

Note: With the foregoing adjustment, the punch con-
tacts will not close until the keylevers nearly reach
the bottom of their travel. It is permissible to adjust
the link so that the punch contacts will close on a
shorter keylever stroke provided all punch selector
fingers engage their associated punches by the full
diameter of the pin at the time the punch contacts
close. To check this adjustment, position all the punch
selector fingers to the right and then depress the
LTRS keylever slowly until the punch contacts close.

' ' .
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&,




Connect a lamp across the contacts to determine when
they close. To adjust for a shorter keylever stroke,
lengthen the punch-contact operating-lever link,

?— I TO i4 OZS.

ANTI-CHATTER LEVER 2 —PUNCH CONTACT
ANTI-CHATTER = OPERATING LEVER
LEVER SPRING —»= 2TO3 0Z5. TO

SEPARATE CONTACT
ANTI-CHATTER LEVER =5\ SPRING FROM
OPERATING SCREW = STIFFENERS

l"-' Be|
% —— s, o
—5 R \EL‘I“-‘
——— - @ lL ||'.r.:_.llI
i e i
POSITIVE ACTION LATCH 8 IMAR | B
MOUNTING PLATE lﬁ!
SOME CLEARANGE NOT OVER .005"—4-[5 1| 'F&’.%:;m
i
*;;;;
R =g

Fig. 13

The following adjustments apply to units equipped with the
positive-action perforating mechanism (2.23-2.33 incl.)

223 Punch-magnet control contact springs should be straight
without sharp bends and the contact points should meet
squarely in line. The left (short) contact-spring stiffener
should extend approximately parallel with the face of the con-
tact bracket. Gauge by eye.

(a) To adjust, bend the stiffener,

224 It should require a pull as specified in the figure to just
start the left contact spring moving away from its stiff-

ener when the anti-chatter lever is held away from the insulator
on the left contact spring.

15M PERFORATOR
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(a) To gauge, hook a scale over the left contact spring just
to the rear of the contact point and pull at right angles
to the contact spring,.

(b) To adjust, bend the left contact spring. Fig. 13
225 With any keylever depressed it should require a ten-
sion as specified in the figure to just separate the con-

tact points when there is some clearance between the anti-
chatter lever and the insulator on the (short) left contact

spring, and clearance between the insulator on the punch-
operating lever and the right contact spring.

(a) To adjust, bend the right contact spring. Fig. 14
/\i
m—

L MIN.3 025
MAX, 4 OZS,

’ AT LEAST .015%
CLEARANGE

CONTACTS OPERATING :

LEVER

ADJUSTABLE LINK =

Fig. 14
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PUNCH CONTACT OPERATING LEVER

ANTI-CHATTER LEVER

ANTI-CHATTER
LEVER BACKSTOP
SCREW
INSULATOR

CONTACT
SPRING

SOME CLEARANCE NOT OVER 004"

Fig. 15

226 There should be clearance as specified in the figure
between the punch-operating contacts when there 1s
some clearance between the anti-chatter lever and the insulator
on the left (short) punch-operating contact spring, and the
punch-contact-operating lever is held in its latched position by
the positive action latch.
(a) To adjust, position the latch by moving its bracket
under its mounting-screws. Fig.13

227 ‘There should be clearance as specified in the figure

between the anti-chatter lever and the insulator on the

left (short) contact spring when the punch-magnet armature

lever is resting firmly against its left (unoperated) stop and the

anti-chatter lever is resting firmly on its operating screw in the
armature.

(a) To adjust, position the screw in the armature. Fig.13

228 There should be clearance as specified in the figure

between the insulator on the punch-contact operating

lever and the right (long) contact spring when the anti-chatter

lever is resting firmly against its backstop screw and the punch-

contact operating lever is held in its latched position by the

positive action latch, and the armature is lifted off its left stop
approximately 1/16”.

(a) To adjust, position the anti-chatter-lever backstop screw

in its mounting bracket. Fig. 15
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229 There should be clearance, as specified in the figure
between the latch and the latch extension on the punch-
contact-operating lever with the magnet energized and the
punch-operating contacts closed, and the punch-mntaci_:-qpergb
ing lever held so that the latch extension on the lever is in line
with the low surface of the latching tip on the latch.

(a) To adjust, position the latch-operating screw in the
magnet armature, Fig. 16

ANTI-CHATTER LEVER

OPERATING SCREW —LATCH

SOME CLEARANCE
NOT OVER .00Q5"

ARMATURE LEVER

LATCH QOPFRATING SCREW

EXTENSION
FUNCH CONTACT OPERATING LEVER

Fig. 16

2.30 Positive-action latch spring should require a pull as
specified in the figure to just start the positive-action

latch moving away from the latch extension, when the punch-
contact operating lever is resting against its backstop screw and

the positive action latch is resting against the latch extension
on the lever. Fig. 17

231 Anti-chatter lever spring should have such a tension
that it requires a pull as specified in the figure to just

start the anti-chatter lever moving away from its operating
screw in the armature when the punch-magnet armature lever
is resting firmly against its left stop and the anti-chatter lever
operating screw is adjusted as in 2.27. Fig. 13

2.32 For early closure and shallow touch the contact points
should close when all punch-selector fingers just cover

the full face of the punch pins.
(a) To gauge, move the punch-selector fingers slowly under
the llmnches from their extreme right (spacing) posi-
tion by slowly depressing the LTRS keylever. Gauge by eye.

' e - ' e




(b) To adjust, shorten or lengthen the two-part adjustable
link, by means of its elongated holes and clamping
SCrews. Fig.14

2.33 For late closure and deep touch the punch-magnet con-

trol contacts should close so that there is not less than

015" clearance between the insulator on the punch-contact

operating lever and the right (long) contact spring when any

keylever is fully depressed until blocked by the Al and A2
pair of code-selector bars.

(a) To check, see that there is clearance between the in-

sulator on the left (short) contact spring and the anti-
i:hatter lever. Try all keylevers including the space-bar key-
eVeEr.

(b) To adjust, shorten or lengthen the two-part adjustable
link, by means of its elongated holes and clamping
SCTEWS. Fig. 14

Note: Connect the perforator to a 115-volt de source.

The following adjustments apply to all perforators (2.34-
2.70 incl)

2.34 Punch-Contact Operating-Lever Backstop Screw:

There should be a clearance as specified in the figures

between the contact-operating-lever backstop screw and the
right edge of the contact-operating lever.

(a) To gauge, depress any keylever and then slowly release

it until the punch contact points are just separated by

the contact operating lever as it is pulled toward the right
by the contact-operating lever retracting spring.

(b) To adjust, position the screw. Figs. 12,18
Note: Disconnect the perforator from the 115-volt dec
source,

2.35 Punch-Contact Operating-Lever Return Spring: It

should require a push as specified in the figure to just

start the contact-operating lever moving away from the back-

stop screw when the right contact spring is allowed to bear
freely against the fiber on the contact-operating lever.

(a) To adjust, turn the spring adjusting-screw to its highest

position and position the spring-adjusting-lever exten-

sion. Fig. 11

236 Feed-Pawl Eccentric: The feed pawl should engage a
tooth on the feed roll without over-travel when the
feed-punch-selector finger just touches the feed punch,

(a) To adjust, position the feed-pawl-eccentric bushing to
obtain the proper setting. Fig.7

15M PERFORATOR
P36.640 REQUIREMENTS, PROCEDURES
AND LUBRICATION




Page 24

172 TO l
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| = .010" TO .020"

PUNCH CONTACT OPERATING
LEVER BACKSTOP SCREW

PUNCH CONTACT
| OPERATING LEVER,

Fig. 18
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2.37 Feed-Pawl Spring: It should require a pull as specified
below to stretch the spring to its installed length:

Pull
Min Max
1. Units equipped with
TP99037 Set of Parts 31b 41b
2. Units not equipped with
TP99037 Set of Parts 4-1/21b 5-1/21b

(a) To gauge, unhook the lower end of the feed-pawl spring
from its post and attach a scale. Pull dnwnwati_-g_
ig.7

238 Feed-Pawl Adjusting Bracket: When the armature

lever is firmly against its left stop, the tip of the tooth

on the feed pawl should clear the tips of the teeth on the feed

roll by the amount specified in the figure throughout one com-

plete revolution of the feed roll. Hold the detent roller away
from the star wheel.

(a) To adjust, loosen the feed-pawl adjusting-bracket

mounting screw and the adjusting-screw locknut. Secure

them friction tight. With the adjusting screw in contact

with the punch block, advance or withdraw the screw until

the desired clearance is obtained, Fig. 7

Note: Connect the perforator to a 115-volt dc source.

2.39 Feed-Pawl Guide: There should be a clearance as speci-
fied in the figure between the feed pawl and the closest
feed-roll tooth when the punch contacts are closed. Check one
full revolution of the feed roll while holding the detent roller
away from the star wheel,

(a) To adjust, position the feed-pawl guide, Fig. 19
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E FEED PAWL

SOME CLEARANCE NOT GUIDE
MORE THAN .005"

FEED ROLL

=—FEED PAWL

*)

Fig. 19

ARMATURE
ARMATURE t

LEVER i
O & _ 004" TO .008M
MAGNET CORE CLEARANCE

ECCENTRIC

Fig. 20

240 Punch-Magnet Core: There should be clearance as
specified in the figure between the magnet cores and the
armature lever,

(a) To gauge, depress any keylever and measure the gap.

Note: Adjustment is facilitated by removing the chad-
chute cover plate on units with the counter mounted
to the right of the keyboard or the counter mounting
bracket on units with the counter mounted to the
leit of the keyboard.

1t | i1
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(b) To adjust, loosen the two eccentric-stop mounting
screws and rotate them away from the core. Loosen
the magnet-core mounting screws and position the core.
Tighten the mounting screws. Rotate the eccentrics so they
make contact with the core. Tighten the eccentric screws.
Put back the parts removed to make this adjustment.
Note: If clearance cannot be met, replace with eccentrie
TP89963. Fig. 20

Note: Put back the tape stripper and tape knife.

241 Tape-stripper plate upper edge should clear the feed
roll as specified in the figure throughout a complete
revolution of the roll. Gauge by eye.

(a) To adjust, position the stripper plate. Fig. 21

242 The tape knife should be approximately horizontal.

There should be a clearance as specified in the figure

between the tape knife and the tape stripper at their closest
point.

(a) To adjust, position the knife. Fig. 21

243 Feed-Roll Detent, Final Setting: The feed-hole per-
~ forations in the tape should conform to the standard
spacing of 10 holes to the inch. Check the tape against the tape

gauge (TP95960),
(a) To adjust, loosen the detent-lever-eccentric-bushing
mounting screw and position the bushing using the
lower semi-circle of its adjusting range.
Note 1: If it is found necessary to refine this adjust-
ment, recheck the feed-pawl eccentric and the feed-

pawl adjusting-bracket adjustment, Fig. 6
SOME CLEARANCE
NOT MORE THAN .0I0

,\ FEED ROLL_
TAPE KNIFE
AT LEAST .0IS"
TAPE STRIPPER
Fig. 21
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FIBER EXTENSION

KEYLEVER IN
NEUTRAL POSITION

APPROXIMATELY
EQUAL CLEARANCE

CAM LEVERS

CASTING
SHIMS
CAPACITOR COVER

CAPACITOR COVER MOUNTING SCREW
- BRACKET

Fig, 22

Note 2: Disconnect the perforator from the 115-volt de
source.

Counter Mechanisms (2.44-2.70 incl.)

244 Counter-Control-Contact Operating Mechanism: The
cam levers should be just completely displaced when
the FIGS keylever and any two other keylevers are depressed
until stopped by the selector bars. There should be little or no
further displacement of the counter-control contact-operating
fiber extension as the FIGS keylever is depressed to its full
depth of stroke. Repeat this procedure using the CAR RET
keylever instead of the FIGS keylever. It is important that full
displacement of the cam lever is not reached until the function
keylever just reaches its neutral position.

(a) To adjust, add or remove shims between the counter-
contact operating-mechanism casting and the bracket.

Note: Shims extend under the condenser-mounting
lugs. Fig.22

245 Counter-Control Contact-Operating Cam Levers: There

should be approximately equal clearance between the

CAR RET and LF keylevers and the tips of their respective
cam levers,

(a) Gauge with the cam-lever links against their backstops
(the unoperated position).

e o )




(b) To adjust, position the counter-control contact-operat-
ing mechanism laterally by means of the elongated
holes. Fig. 22

Counter-Control-Contact Assembly:

Note: Remove the contact cover by loosening its
mounting nuts. The contact springs are numbered
from left to right with contact spring No. J nearest
to the resistor. In measuring the spring tensions,
apply a scale to the contact spring at the contact
point and push or pull perpendicularly to the slgring.

ig. 23

246 Counter-Contact Springs No. 1 and No. 2 should be ap-

proximately perpendicular to the insulator pile-up in

the assembly. Each counter contact point should have a follow

of Min .005", Max .010" when the mating spring is moved
away.

(a) To adjust, bend the stiffeners for contact springs No. 1

and No. 2. Fig. 23

247 Counter-Contact Springs: It should require a pull of

Min 1 oz Max 1-1/2 oz applied first to spring No. 1 then

to spring No. 2 to just separate the contact points on contact
springs No. 1 and No. 2.

(a) To adjust, bend contact springs No. 1 or No. 2. Recheck
the requirements in 2.46. Fig.23

STIFFENERS
«— RESISTOR
=D
170 1- Y2 02— —
-l AT LEAST 015°

F

CONTACT OPERATING
FIBER EXTENSIONS o

NOT MORE [

THAN Q05 ———»

1TO1-1/p OZ.

Fig. 23
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248 Contact operating fiber extensions should move freely
in their guide slots. There should be a clearance as
specified in the figure between contact spring No. 2 and the
right edge of the fiber tip when the rear contact-operating
fiber extension is held to its extreme right position,

(a) To adjust, position the counter-control-contact assem-
bly by means of the elongated-bracket mounting holes,
Fig.23

249 Contact spring No. 3 should be held by its stiffener so

that when the CAR RET keylever is depressed slowly,

contact spring No. 3 will be moved Min .005”, Max 010%, by the
action of the contact point on contact spring No. 2.

(a) To adjust, bend the stiffener for contact spring No. 3.
Fig. 23

250 Counter-control contacts on No. 2 and No. 3 springs

should separate when a force of Min 3/4 oz, Max 1 oz

is applied at the contact of the No. 3 spring when the CAR RET
keylever is fully depressed.

(a) To adjust, bend the No. 3 spring and recheck 2.49.

2.51 Counter-control contacts, (Gap between contacts on

No. 2 and No. 3 springs should be at least .015" when

the contact-operating fiber extensions are in their normal un-
operated position,

Note: If adjustment is necessary, recheck 2.46-2.51 modi-
fying adjustments so as to increase the gap.

252 Counter-control contacts on the No. 1 and the No. 2

springs should break contact before the contacts on

the No. 2 and No. 3 springs make contact when the CAR RET
keylever is depressed slowly. Gauge by eye.

Note: If adjustment is necessary, refine the precedin
adjustments so as to obtain brealk before make o
contacts.

Notes:

(1) Replace the contact cover. Hold the mounting
screws with a screwdriver when tightening the nuts
to avoid loosening the contact pile-up mounting screws.

(2) The character—cngnter adjustments are made from
. the rear and all instructions assume this point of
view.

(3) If the counter wunit is mounted at the right, re-
move the counter-unit-cover mounting screws from
the under side of the mounting plate and remove the

cover. Place the counter face down, to one side of the
keyboard, without disconnecting the wires.

| ‘ '
]




' 4 (W |

2.53 Feed-Pawl Bracket: With the counting-magnet arma-
ture play taken up in an outward direction, the outer
edge of the pawl should not extend more than .035" outside the
outer surface of the ratchet. With the play taken up in the
opposite direction, the outer surface of the pawl should not be
more than .015" within the outer surface of the ratchet.
(a) To adjust, remove the armature assembly from the
unit. Set the screws which hold the bracket to the arma-
ture so that the bracket is friction tight, and put back the
armature assembly on the unit. Adjust the bracket for the
correct position of the pawl, remove the armature assembly,
and tighten the bracket mounting screw. Replace the arma-
ture assembly. Fig. 24

254 Ratchet Position and Dashpot Plunger Spring

(1) The ratchet should be free throughout one complete
revolution in a counterclockwise direction.

(2) With the dashpot removed, it should require Min 1/2 oz,

Max 1 oz to move the plunger to its extreme inward
position when the dashpot is held vertical with the plunger
downward and the air-vent screw removed.

Caution: When removing the dashpot take care to pre-
vent the ratchet-wheel spring from unwinding rapidly,
which might break the spring.

(a) The adjustment for requirement (1) above should

be made with the dashpot removed while testing for
requirement (2). Wind the ratchet spring by turning
the ratchet in a counterclockwise direction until the
spring is tight. Rotate the ratchet in a clockwise direc-
tion less than two but more than one complete revolu-
tion. Position the ratchet so the stop-lug is approxi-
mately in the center of the lower left-hand quadrant.
Engage the latch pawl to hold the ratchet in place. Put
back the dashpot and position it so the stop-lug is in
full engagement with the plunger throughout the
plunger stroke. Fig. 24

2.55 Ratchet-Return Spring Tension: It should require a
pull as specified in the figure to move the stop-lug away

from the end of the plunger.
(a) To gauge, manually operate the release magnet and
hold the dashpot plunger depressed. Pull in a counter-
clockwise direction as indicated in the figure. Fig. 24
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RELEASE LEVER EXTENSION
ADJUSTING SCREW
CHEGK LATCH PAWL
CHECK LATCH PAWL SPRING
RATCHET WHEEL

DASH POT

MIN. 1IY2 075
PLUNGER MAY. 242 025
STOP LUG

FEED PAWL SPRING

MIN. 1} 0Z5. :
MAX.3 0ZS. -
FEED PAWL 3
MIN. 5 075 7 5= iN‘ MIN.QIS
MAK 7 0Z5. - @' %) HA{-HEE:'

! =
COUNTING MAGNET AHMD.T‘UHEﬂ l.
FEED PAWL BRACKET RELEASE MAGNET ARMATURE

Fig. 24




MIN. .010"

MAX. .020" RELEASE LEVER EXTENSION

RATGHET WHEEL

FEED PAWL

RELEASE MAGNET ARMATURE
ECCENTRIC (STOP)

Fig. 25

256 Release-Magnet-Armature Eccentric (Stop): There

should be a clearance as specified in the figure between

the release-lever extension and the feed pawl when the release-
magnet armature is against its eccentric (stop).

(a) To adjust, loosen its screw and position the eccentric
(stop). Fig. 25

2.57 Counting-Magnet Check-Latch-Pawl Bracket: Counter
feed-pawl teeth should over-travel the ratchet-wheel
teeth by the amount specified in the figure when the counting-
magnet armature is in its operated position (against the magnet
cores).
(a) To adjust, back off the release-lever extension adjust-
ing-screw, hold the check pawl in full engagement, and
reposition the check-latch-pawl bracket. Fig. 26

258 Release.Lever-Extension Adjusting Screw: There
should be a clearance as specified in the figure between

the teeth on the check-latch pawl and the teeth on the ratchet
when the release-magnet armature is manually held against the
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magnet cores. Hold the ratchet so the teeth on the check-latch
pawl are opposite the teeth on the ratchet.

(a) To adjust, position the release-lever extension adjusting
SCrew. Fig. 24

2.59 Counting-Magnet Armature-Eccentric (Stop): Each
operation of the counting-magnet should advance the
ratchet one tooth and leave the check-latch pawl in full engage-
ment with a tooth on the ratchet with a slight over-travel of
not over .010”. Check this over-travel throughout a complete
revolution of the ratchet,

(a) To adjust, position the counting-magnet armature-
eccentric (stop). Fig. 27

ADJUSTING SCREW

CHECK LATCH PAWL BRACKET

RATCHET WHEEL

MIN. .008"]
MAX, 020" ]

RELEASE LATCH BRACKET
LATCH SPRING

MIN. 3 0Z. ]
MAX, | 41:5:557

ml RELEASE LEVER EXTENSION
CHECK LATCH PAWL

RELEASE LATCH

j] FEED PAWL
,}E ECCENTRIG(STOR)
| T~ GOUNTING MAGNET ARMATURE

Fig. 26




CHECK LATCH PAWL

Pt
NOT MORE THAN Q10" \ %

RATCHET WHEEL

FEED PAWL - ) =
()W

=0 i '

3

ra ECCENTRIC(STOP)
|| "ﬂ

f AN
COUNTING MAGNET ARMATURE

Fig. 27

2.60 Release-lever extension should over-travel the notch in

the release latch by the amount specified in the figure

when the release magnet armature is in its operated position
(against the cores).

(a) To adjust, position the release-latch bracket. Fig. 28

261 Check-latch-pawl spring should require a pull as speci-
fied in the ﬁgure_tq start the pawl moving when the
release-magnet armature is in the operated position. Fig.24

2,62 Release-Latch Spring: It should require a tension as
specified in the figure to start the latch moving when
the release latch is in its unlatched position.

(a) To gauge, hook a scale in the notch on the release
latch. Pull in a direction such that the scale passes over
the spring post. Fig. 26

2,63 Dashpot

1. 'With the plunger pushed into the dashpot cylinder the

maximum amount, the stop-lug on the ratchet resting
firmly against the end of the plunger and the check-latch
pawl in full engagement with the ratchet, there should be
some, not over .004" clearance, between the engaging face
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of the first tooth on the ratchet and the face of the first
(outer) tooth on the check-latch pawl.

2. 'While the plunger is being pushed into the dashpot

cylinder, the point of contact of the plunger against
the ratchet stop-lug should be at least 040" from the edge of
the stop-lug throughout the travel of the plunger.

(a) To adjust, position the dashpot and recheck for re-
quirement 2.54 (1).
3. Under the conditions of (1) above the indicator should
point to zero on the dial.

(a) To adjust, position the indicator keeping the outer
edge of the hub flush with the end of the thaft.
ig. 24

RELEASE LEVER EXTENSION

MIN. .004")
MAX. 015" }

ELEASE LATCH @
RELEASE LATCH BRAGKET

dl

RELEASE MAGNET ARMATURE ——nr”

Fig. 28
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GCONTAGT BRACKET
MIN. 010" W ——————

MAX..015"] . —
i '

NOT MORE  =F ¢

THAN 015" ————

CONTACT LEVER

CONTACT CAM MOUNTING SCREW

Fig. 29

264 Feed-Pawl Spring: It should require a pull as specified
in the figure to start the pawl moving.

(a) To gauge, hold the release-magnet armature against

the magnet cores and hook a scale over the feed-pawl
bearing screw. Pull as nearly parallel as possible to the
feed pawl Fig.24

265 Signal-Lamp Short Contact-Spring: The stiffener for
this spring should be straight. The spring should rest
against its stiffener throughout the length of the stiffener when
the contact lever is on the low part of its cam. Gauge by eye.
(a) Adjust by bending the short contact spring and stiﬁ;nezg
ig.

266 Signal-Lamp Contact Springs: When the contact-
operating lever is on the low part of its cam, the gap
between contacts should be as specified in the figure.
(a) Adjust by bending the long lamp-contact springl'%‘ -
ig.

2.67 Signal-Lamp Contact Springs: When the contact-
operating lever is on the low part of its cam, the in-

sulator on the end of the long-contact spring should clear the
contact-operating lever by the amount specified in the figure.

(a) Adjust by positioning the contact bracket. Fig. 29
2.68 Signal-Lamp Contacts: It should require a pull as

specified in the figure to separate the contacts when
the lamp-contact lever 15 on the high part of the cam.

(a) To adjust, bend the short lamp contact spring and re-
check 2.65 and 2.606. Fig. 30
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K MIN. 2 0ZS.
MAX. 3 0ZS.

Z .

CONTACT LEVER

CONTACT CAM

Fig. 30

2,69 Signal-Lamp Contact Cam: Rotate the ratchet to the
first space (scale indicates zero), Operate the release-
magnet armature and then the counting-magnet armature sixty-

four times. The lamp contacts should close on the sixty-fifth
operation.

.(a) To adjust, loosen the lamp-contact-cam setscrew and
position the cam, simultaneously locating it so the
ratchet shaft has some endplay, not over .004". Figs. 24, 30

2.70 Dashpot-Vent Screw: The ratchet wheel should return

to zero position from the point of farthest travel with-

out bouncing when operated under power and should return

from the eighth position quickly enough to prevent feeding

more than one space when a keylever is depressed immediately
after the ratchet wheel has been released,

(a) To adjust, position the dashpot vent screw.
Note: Reassemble the counter cover.
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3. CIRCUIT DIAGRAM
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Fig. 31
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4. LUBRICATION

4.01

(b)

Apply oil to both loops of all helical springs that exert
a nominal tension of less than 2-1/2 1b. Apply grease to
both loops of other helical springs. The parts listed in 4.02
should be lubricated with one or two drops of oil. The parts
listed in 4.03 should be lubricated with a thin film of grease,
General instructions on lubrication are given in Section P30.011
Teletypewriter Apparatus—Lubrication General Requirements.

402 Parts To Be Lubricated With Oil
(a) Underpart of Perforator

(1)
(@)
(3)
(4)

(3)
(6)

Keylevers—Keylever shaft and rear comb slots
Selector-bar guide slots

Y lever—bearing slots and arms

Y lever connecting links—connections with ex-
tensions and Y levers

Selector levers

Counter-control cam levers—at pivot point and
points of engagement with keylevers

Top of Perforator

(1)
(2)

(3)
4)
(5)
(6)
(7)

(8

Keylever front comb slots

Spacer-bar loop—bearings and at point of engage-
ment with keylever

Y lever connecting-link extensions—Ileft-end con-
nections

Selector fingers—at selector-lever connections,

guide slots, and at points of engagements with
punches and armature lever

Armature lever—two oil holes
Selector-lever retainer

Anti-chatter contact lever—pivot and point of en-
gagement

Anti-chatter lever latch (if provided) at bearing
and at point of engagement, with latch screw and

punch-contact operating lever

9)

(10)
(11)
(12)
(13)
(14)

Punch-cnngact operating-lever backstop bracket
slot (on units with slotted backstop bracket)

Punch Block—rear oil hole, punches, and guide pins
Feed roll—bearings, ratchet teeth, and star wheel
Tape-tension lever bearings

Back-space lever—shoulder-screw bearings
Back-space-pawl bearing screw

L
L
L=
e




(15) Feed-pawl release cam—bearing surface
(16) Feed-roll detent—roller and pivot

(17) Feed-pawl at bearing

(18) Feed-pawl bearing screw

(19) Feed-pawl lever—at pivot

(c) Counter Unit

Note: Care should be exercised to prevent oil from

getting between the pole faces of the magnets and the
armature,

(1) Counter and release-magnet armature bearings
(2) Feed-pawl bearing screw

(3) Check-latch pawl—bearing screw and at point of
engagement with adjusting screw

(4) Latch pawl—bearing screw and on latching surface

(5) gatchet wheel—on teeth, outer bearings, and in
rum

(6) Contact-lever bearing and cam
(7) Dashpot plunger
403 Part To Be Lubricated With Grease

(2) Counter Unit
(1) Counter-cam surface
(2) End of dashpot plunger
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