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1. GENERAL 

1. 01 This section contains the requirements 
and adjustments for the 20 teletypesetter 

perforator (TPE 20) with a fixed counting code
blade mechanism. This section, and the section 
covering teletypewriter general requirements 
and adjustments, provide the adjusting informa
tion for the maintenance of the teletypewriter 
perforator. 

1. 02 The teletypesetter perforator with a fixed 
counting mechanism is also called the 

standard teletypesetter perforator. The word 
standard as applied to the perforator does not 
mean standardization by the Bell System but 
refers to a feature of the linecasting machine 
with which the perforator is associated. Also, 
the word standard is applied to a perforator 
(TPE 20) with the fixed counting mechanism to 
distinguish it from a perforator (TPE 21) with a 
removable counting code-blade mechanism. 

2. REQUIREMENTS AND ADJUSTMENTS 

Note: The adjustments of 2.01 and 2.02 are 
made at the factory when the perforator is 
assembled, and should require readjustment 
only when the shim pile-ups have been dis
turbed or when a new counting selector-bar 
assembly or a new perforating selector-bar 
assembly is to be installed in the perforator. 
In any of these events, it will be necessary to 
check all the associated adjustments. 
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2. 01 Counting Selector-bar Assembly Height: 

Note: When checking this adjustment, tilt the 
perforator to an angle of about 45 degrees by 
lifting the base at the front with the rear (bot
tom edge) on the bench. 

(a) The height of the counting selector-bar 
assembly should be such lhat the follow

ing requirements are met: 

(1) With the front counting selector-bar 
link held to the right, there should be 

minimum 0.015 inch, maximum 0.030 inch 
clearance between the front counting selec
tor-bar and the lugs on the counting-code 
keylevers when the counting selector-bar 
is in a position to make this clearance a 
maximum. 

(2) With the perforating selector-bar as-
sembly removed and any character key

lever held depressed, so that the front 
counting selector-bar link is locked, the 
rest of the selector-bar links should be 
locked, or may have a lateral play of not 
more than 0.020 inch. 

To Adjust: By means of shims and half 
shims, raise, lower, or tilt the counting 
selector-bar assembly to meet the forego
ing requirements. When shims or half 
shims are added or removed, care should 
be taken that the addition or removal of 
such shims will not cause the assembly to 
twist or interfere with the normal move
ment of associated parts when it is subse
quently remounted. 

(b) Replace the perforating selector-bar as
sembly, being careful not to damage the 

tripoff plunger. See Figure 7. 

2. 02 Perforating Selector-bar Assembly Height: 
(See the Note preceding 2.01.) The height 

of the perforating selector-bar assembly should 
be such that the following requirements are met. 

(1) With the front perforating selector-bar 
link locked by the depression of the mid

dle keylever in the bottom row, the other per
forating selector-bar links should be locked 
or have a lateral play of not more than 0.020 
inch. 

(2) The counting selector-bar links should at 
the same time be just locked or have a 

lateral play of not more than 0.030 inch. 



Note: Recheck the foregoing requirements, 
using the end keylevers in the third row from 
the top, and with the front perforating selec
tor-bar-link or the one next to it locked. 

To Adjust: Raise, lower, or tilt the height 
of the perforating selector-bar assembly 
by means of shims and half shims between 
the assembly and the casting. When shims 
or half shims are added or removed, care 
should be taken that the addition or removal 
of such shims will not cause the assembly 
to twist or interfere with the normal move
ment of associated parts when it is subse
quently remounted. 

2. 03 Counting Selector-bar-link Detents: 

(a) Each counting selector-bar-link detent 
roller should ride an equal distance into 

the right and left notches in the counting 
selector-bar links. The detent rollers should 
ride fully on their links. 
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To Adjust: Position the detent springs by 
means of their elongated mounting holes. 

(b) With the detent roller first in one and then 
in the other notch in the counting selec

tor-bar links, hook a scale over the detent 
spring just to the right of the roller and pull 
at right angles to the spring. It should re
quire minimum 1 ounce, maximum 1-1/2 
ounces to start the detent spring moving. 

To Adjust: Bend the detent springs. 

2. 04 Shift Bail: With the forward end of the 
extreme left counting-code keylever held 

against its corresponding character-code key
lever, there should be a clearance of minimum 
0.010 inch, maximum 0.040 inch, as indicated 
in Figure 1A, between the counting-code key
lever and the character-code keylever at the 
point in the bend of the counting-code keylever. 
In a similar manner, and for the same clear
ance, check the extreme right counting-code 

R'EYLEJ/ER5 IIELIJ ~tfEl'II'ER 
19T T#/5' ,q:I;;Y'T C0t/IVT//V6 COL?E KEYLEI/ER 

CHI'?R/ICTE/? COOE ~EYLEVER 

ELEI/ATOR COt//VT/#6 

ELE~WR R'EYLEf/ER 
(/# L7EPRE55EL? Pt75/T/O#) 

~ ~~ 

COLJE KEYLEVER -----------

COt/A/T/11/6' 
SELECTOR 8-"?RS ---+--

.IJSS'??J.t/6"5"' j _rc.-•sss• - "'"'~ 
Ct?t/IVT/IVu 5'EZECTOR 8/fR 
(5&tWL? ~Kl71¥ RE!9R) 

rROA-T C06W77NG 
SELECTOR MR 

II--+! flo II 1111 1111 • t)IO H TIJ .tJ4tl'tPT iW/.5' A?/#~-----------1' 

SO#E ENO PLAY 
NOT HORE TIIAA/.006

11 @ 

SIIIFT 8/l/L ~ ~ -, J} 
~" "~ 

® -fTOP PLA'TE 

Figure 1 
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key lever, and character-code key lever. Also, 
the shift bail should have some endplay, not 
more than 0. 006 inch. See Figure lA. 

To Adjust: Loosen the shift and unshift 
brackets on the shift bail and adjust the 
position of the shift bail by means of its 
pivot screws. Readjust the shift and unshift 
brackets in accordance with 2.07. 

2. 05 Shift-bail Stop Plate: With the shift bail 
in the shift position and the ELEV key 

held depressed, there should be a clearance of 
minimum 0.055 inch, maximum 0.065 inch, as 
indicated in Figure lB, between the second 
(from the rear) counting selector-bar and the 
lug on the elevator counting-code keylever that 
is immediately to the front of the selector bar. 

To Adjust: Position the shift-bail stop 
plate by means of its elongated mounting 
holes. See Figure lB. 

2. 06 Shift-lever Bearing Bracket and Unshift-
lever Bearing Bracket: There should be 

some clearance, not more than 0.020 inch, as 
indicated in Figure 2, between the unshift-lever 
bearing bracket and the UNSHIFT key lever. 
There should also be some clearance, not more 
than 0.020 inch, between the shift-lever bearing 
bracket and the SHIFT key lever. 

To Adjust: Position the bearing brackets 
by means of their elongated mounting holes. 

2. 07 Shift Bracket and Unshift Bracket: 

(a) When the SHIFT keylever is held firmly 
depressed (using minimum 16 ounces, 

maximum 32 ounces key pressure) and the 
shift bail held lightly in a direction to make 
the clearance a maximum, there should be 
some clearance, not more than 0.040 inch, as 
indicated in Figure 3, between the rear edge 
of the shift-bail extension arid the shift-bail 
stop plate. A similar clearance should exist 
between the front edge of the shift-bail exten
sion and the shift-bail stop plate when the 
UNSHIFT keylever is held depressed in the 
same manner. 

To Adjust: Add shims between the shift 
bail and the shift or unshift brackets to 
decrease the clearance. To increase the 
clearance, remove shims. See Figure 3. 

(b) The shift and unshift levers should engage 
the SHIFT and UNSHIFT keylevers prop

erly, as indicated in Figure 2, and the shift 
and unshift levers and connecting links should 
have some sideplay at their pivot points. 

To Adjust: Position the shift and unshift 
brackets by means of their elongated 
mounting holes. 

2. 08 Shift-bail Balancing Spring: Unhook the 
forward end of the shift-bail balancing 

spring. With the shift bail in the shift (rear) 
position, hook a scale in the spring eye and pull 

tJN51-/117 KEYLEPER-----------~ 
L/N.5fi!FT LEPER 8E.4R/N6 8R.4CKET ~ 

Figure 2 
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Figure 3 

the spring to its position length hooked. It 
should require minimum 9 ounces, maximum ll 
ounces to stretch the spring to this length. 

2. 09 Shift-bail Detent Spring: Hook a scale 
under the detent-roller mounting-screw 

nut and pull upward. It should require minimum 

1 ounce, maximum 2 ounces to start the detent 
moving. See Figure 3. 

2. 10 Keylever S~rin~: The openings between 
the ends o al keylever springs except 

the SPACE keylever spring should be 1-9/16 
inch. The opening between the ends of the space 
keylever should be 1-15/16 inch. See Figure 4. 

KEYLEtiEP ~~~---/~6./ 5PR!NG-;0 

5PJ!CE k'ErlEJ/b. 
5PR!N6 

Figure 4 
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To Adjust: Bend the springs. 

2. 11 Main Clutch (Operating Camsleeve Jaw 
Clutch): With the operating camsleeve in 

the stop position (the driven clutch-memberfully 
caromed out of mesh with the driving clutch
member), the clearance between the points of 
the opposite rows of clutch teeth should be min
imum 0.006 inch, maximum 0.010 inch. See 
Figure 5. 

To Adjust: Loosen the four screws which 
hold the main-shaft bearing caps and move 
the main shaft to the front or rear. 

2. 12 Return-clutch-lever Unit Bracket: The 
return-bail roll should ride fully on its 

cam. 

Th Adjust: Position the return-clutch-lever 
bracket by means of its mounting screws. 

2. 13 Motor Position: There shnuld be a mini-
mum amount of play, without binding, 

between the motor pinion and the main-shaft 
driving gear throughout one complete revolution 
of the gear. The center of the motor pinion 
should line up with the center of the gear. 

To Adjust: Use shims between the motor 
feet and the base, and position the motor. 

Note: If shims are added or removed, care 
should be taken that the addition or removal 
of such shims will not cause the assembly to 

,--

twist or interfere with the normal movement 
of associated parts, when it is subsequently 
remounted. 

2. 14 Main-clutch Spring: With the stop-lugs in 
a horizontal position and with the two 

members of the main clutch in mesh, apply the 
push end of a scale to the driven member at the 
clutch-throwout camming surface and push in 
line with the shaft. It should require minimum 
3 pounds, maximum 4 pounds to just separate 
the clutch members. See Figure 5. 

2. 15 Stoplever Camroller Eccentric Screw: 
With a keylever held depressed and the 

stoplever camroller first on one of the stop
lugs which form the high part of its stoplever 
cam, the stoplever extension should overtravel 
the nonrepeat latch by minimum 0.005 inch, 
maximum 0.020 inch. Check for this same 
clearance with the camroller on the opposite 
stop-lug. See Figure 6. 

To Adjust: Position the eccentric screw 
and locknut which mount the roller. 

2. 16 Universal-bar Backstop Screw: 

Note: In order to check this requirement it 
will be necessary to remake the adjustment. 
If the adjustment is changed, recheck 2.17. 

Backoff the universal-bar backstop screw. With 
the R, Y, and 5 keylevers held depressed at the 
same time, turn the universal-bar backstop 

STOP LUG 

--flDJU5TI/VG NUT 

- ---BEI7RIN5 C.4P 

~-+----f.--~ CflP5TflN !..OCK NUT 

I]~ 

~~ f- -- -- -!JRIVIN5 CLUTCH !1EMBER-I 
L__ 006' TO .010" · 
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6 T08 025 

\------------------ECCENTRIC 5CREN 

Ml 5TOPLE~ER 

/~To zYzozs TO 
'---------5T.4RT LflTCH MOW!VG 

.-------5TOPLE~ER5PRING 

~------------!VO!V-REPF4TL4TC# 

_;;___.oos'To .o2o· 
lr 

Figure 6 

screw in until it just touches the universal-bar 
Y lever. Then turn the screw in approximately 
two-thirds of a turn, and tighten the locknut. 
See Figure 7 . 

• ?TOP Lcf'cR L!l!C!I .7Pi3'NO -------

1/PSTOP 5CffW 

40JU5TIN6 XROY---

TPJP Orr PLUNOffl ~n 

PLUN6tR 6U!Dt------t 

UN/Vf/25/iL m!.! .-.j 

"Y" 1.£/lfR---------l 

RIVET ______J 

2. 17 Stop Lever-latch Adjusting Screw: With 
the operating camsleeve in the stop posi

tion, there should be a clearance of minimum 
0.002 inch, maximum 0.006 inch, as indicated 

5TOP Lt"Yek? 

NON-RcPD1T UlTC/1 

l i ',: I .mz" ro .006'' 

5TOP L£1/cR L4TCtf 

'-----STOP LcYCP eXTeNSION 
'------- NON-Rf/?:41 LJlTCt15PPIIV6 

,---(JNJYcP54L 842 

'Y' IIYcl? 

Figure 7 
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in Figure 7, between the nonrepeat latch and the 
upper surface of the stoplever extension. See 
Figure 7. 

To Adjust: Position the stoplever-latch ad
justing screw. 

2. 18 Stoplever-latch Upstop Screw: With any 
keylever held depressed, there should be 

a clearance of minimum 0. 004 inch, maximum 
0.025 inch, as indicated in Figure 8, between 
the upstop screw and the stoplever latch. Check 
all keylevers. See Figure 8. 

To Adjust: Position the stoplever-latch up
stop screw. 

2. 19 Universal- bar Spring: Trip the main 
clutch by depres'sing a key lever. With a 

scale hooked over the rivet which connects the 
left universal-bar Y lever with the link, pull to 
the right in line with the link. It should require 
a pull of minimum 2-1/2 ounces, maximum 
3-1/2 ounces, to just start the link moving. See 
Figure 7. 

2. 20 Stoplever Spring: With the stoplever cam-
roller on a high part of its cam, hook a 

scale over the roller eccentric screw nut and 
pull horizontally. It should require a pull of 
minimum 6 ounces, maximum 8 ounces, to start 
the camroller moving away from its cam. See 
Figure 6. 

.7TOP LeVeR C4M .... ; 

5TOP LfVcR L4TCH .3PRIN6 
UPSTOP SCREW------.._ 

.oor ro.o2s" ~ 

4DJU5TIN6 SCReW .... ~ 

TI?!P orrPLUIV6E/2 ...t, 

5roPLEVcRL4~~----~ 

NON-k'EPCIJT L/JTC!i 5PRINO----" 

2. 21 Stoplever-latch Spring: With the stoplever 
roller on a high part of its cam, hook a 

scale under the stoplever latch just to the right 
of the adjusting screw, and pull vertically up
ward. It should require minimum 1/2 ounce, 
maximum 1-1/2 ounces to start the stoplever 
latch moving. See Figure 6. 

2. 22 Nonrepeat-latch Spring: With the stop-
lever roller on a high part of its cam, 

hook a scale under the right end of the nonrepeat 
latch and pull up. It should require a pull of 
minimum 1-1/2 ounces, maximum 2-1/2 ounces 
to start the nonrepeat latch moving. See Fig
ure 6. 

2. 23 Transfer Levers: 

(a) The T transfer levers should line up with 
the counting selector-levers. See Fig

ure 9A. 

To Adjust: Position the guide plate and 
transfer-bail bracket by means of their 
elongated ·mounting holes. The guide plate 
will maintain the front to rear position of 
the transfer bail, while the left to right 
position is being adjusted according to 
2.23(c). 

(b) The counting code-discs should also line 
up with the T transfer levers. See Fig

ure 9A. 

---5TOP LEVEJ.? 

t-4------NON-RCPE4T L/JTCtt 

Figure 8 
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Figure 9 

To Adjust: Position the stop-unit bracket 
by means of its elongated mounting holes. 
Before tightening the mounting screws, hold 
the stop-unit bracket down against the hor
izontallocating surface on the clutch-shaft 
casting. 

(c) With the first and third from the rear 
counting selector-levers to the left, and 

the second and fourth to the right, move the 
left end of the transfer bail down until the T 
transfer levers position the counting code
discs against their stops. Under this condi
tion, at least one of the code discs should be 
moved clockwise against its stop, and at least 
one which is moved counterclockwise should 
also be against its stop. See Figure 9B. 

To Gauge: Hold a small screwdriver firmly 
in a counting code-disc notch and try to 
move the code disc to the left and right. If 

TR/1/VSFE/l C/11'1 

TR/lNSFER 
BAIL /1/?N 

the code disc is against its stop there will 
be no perceptible side play. 

To Adjust: Position the transfer-bail 
bracket to the left or right by means of its 
elongated mounting holes. Be sure that the 
transfer-bail bracket is against the side 
plate before tightening the mounting screws. 

(d) With the front counting selector-lever to 
the right and the transfer-bail roller on a 

high part of its cam, there should be a clear
ance of minimum 0.060 inch, maximum 0.070 
inch between the left end of the front T trans
fer lever and its corresponding counting se
lector-lever. See Figure 9C. 

To Adjust. Position the counting selector
bar assembly by means of its elongated 
mounting holes. Then position the stop 
screw on the counting selector-bar detent 
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bracket so that it touches the base casting, 
and tighten the stop screw locknut. With 
the stop screw adjusted according to the 
foregoing, the assembly may be removed 
and replaced without further adjustment, 
provided the stop screw is positioned 
against the casting when remounting the 
assembly. 

(e) With the first and third from the rear 
counting selector-levers to the left, and 

the second and fourth to the right, trip the 
main clutch and rotate the motor handwheel 
until the transfer-bail roller rides on a high 
part of the transfer cam. Then hook a scale 
over the transfer-bail-arm roller shoulder
screw locknut and pull at right angles to the 
transfer-bail arm with a force of approxi
mately 10 pounds. Under this condition, there 
should be some clearance, not more than 
0. 006 inch, between both cam peaks and the 
roller. See Figure 9D. 

To Adjust: Position the transfer-bail arm 
by means of its elongated mounting holes. 

2. 24 Transfer-bail Spring: With the operating 
camsleeve in the stop position, hook a 

scale over the transfer-bail-roller shoulder
screw locknut, and pull toward the left at right 
angles to the roller arm. It should require 
minimum 19 ounces, maximum 25 ounces to 
start the roller moving away from the cam. 

2. 25 Counting-shaft Endplay: The counting 
shaft should have no perceptible endplay. 

See Figure 10. 

To Adjust: Position the rear section of the 
counting shaft by means of the four screws 
which hold the counting-shaft bearing caps. 

2. 26 Reset-collar Lever: With the reset-col
lar-lever roller first on one and then on 

the other peak of its cam, so that the reset col
lar is moved to its extreme rear position, there 
should be a clearance of minimum 0.020 inch, 
maximum 0.030 inch, between all the stopblades 
and the reset collar when the play in the lever 
and the collar is taken up in a direction to make 
the clearance a maximum. When the play is 
taken up in the opposite direction, there should 
be some clearance between all the stopblades 
and the reset collar. See Figure 11. 

To Adjust: Back off the eccentric stop and 
position the reset-collar-lever mounting 
plate by means of its elongated mounting 
holes. Set the eccentric stop against the 
mounting plate and tighten the screws. 

Note: Make sure that the reset-collar lever 
resets each stopblade securely. If necessary, 
refine the adjustment. 

2. 27 Zero Lever: 

(a) With the stopblade that is in front of the 
zero lever in its forward detent position 

and the zero lever held in its forward posi
tion, there should be some clearance, not 
more than 0.010 inch, between the front end 
of the zero lever and the stopblade. Check 
each stopblade for this same clearance. See 
Figure 12A. 

To Adjust: Position the zero-lever stop 
screw and locknut. 

(b) With the zero-cam lever on a peak of its 
cam, there should be some clearance of 

minimum 0.002 inch, maximum 0.006 inch, 
as indicated in Figure 12B, between the zero
lever stop screw and its stop. Check this 
clearance on both peaks of the cam. See Fig
ure 12B. 

To Adjust: Position the zero-cam lever 
adjusting screw. 

~-----FRICTION DISC (rROIY1) 

----------WORM 

-;YO PERCEPTIBLE ENO PL4Y 

Figure 10 
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(c) With the zero-cam lever on a low part of position. Check each stopblade for this same 
requirement. See Figure 12C. its cam, there should be a clearance, of 

minimum 0.015 inch, maximum 0.025 inch, 
between the forward end of the zero lever 
and any stopblade that is in the reset (rear) 

To Adjust: Position the zero-lever upstop 
screw. 

STOP BUHJe-----, 

ZEROL.cYeR 
STOP 81../Jt:JE--~ 

ZERO Lelle/2 
Zc/?0 C~M LfJ/c/2'---, 

UPSTOP SCREW'------. 
rRc5eT aJlU/2 RESeT COL.L412 

.015" m.=· ~ I 

® 
'---------,5TOP 5CRcW 

ZeRO L.EJ/ER EXTEN5101V 
40JU5TIN6 SCReW 

Figure 12 

ZeRO LEVER· 
.STOP 8l4DE-----./ 

SETSCREW~--------~ 

IJOJU.ffT/N6 !KRcW------' 
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2. 28 Zero -lever Spring: With the zero-cam 
lever on a low part of its cam, apply the 

push end of a scale to the top of the zero-lever 
stop screw. It should require minimum 1-1/2 
pounds, maximum 2-1/4 pounds to start the 
lever moving downward. 

2. 29 Stop-pin Springs: To operate its selected 
position, hook a scale under it, in front of 

its stop-pin spring, and pull in line with the pin 
slot. It should require minimum 6 ounces, max
imum 10 ounces to start each stop pin moving. 

2. 30 Left Counting Cross-shaft: 

(a) The left bearing-bracket of the left count
ing cross-shaft should be positioned so 

that the following r~quirements are fulfilled. 

(1) There should be a minimum amount of 
play (without binding) between the cross

shaft gear and the counting-shaft worm. 
Check through one complete revolution of 
the cross shaft. 

(2) The counting cross-shaft should be free 
in its bearings without any tendency to 

bind. 

(3) There should be at least 0.010 inch 
clearance between the rear of the cross

shaft gear and the counting-shaft friction
clutch arm. 

(4) The front of the cross-shaft gear should 
clear the reset-collar lever by at least 

0.010 inch when the reset collar is in its 
extreme rear position. 

To Adjust: Position the left bearing-brack
et of the left counting cross-shaft by means 
of its elongated mounting holes. 

(b) The left counting cross-shaft should have 
same endplay, not more than 0.004 inch. 

To Adjust: Position the collar on the left 
end of the cross-shaft by means of its set
screw. 

2. 31 Return-clutch Throwout Lever: 

(a) This part of the adjustment is for perfor-
ators equipped with clutch-throwout-lever 

mounting brackets doweled to the casting. 
See Figure 14. With the return clutch in its 
stop position, and the shoulder on the driven 
member held against the end of the return
clutch throwout lever, there should be a 
clearance of minimum 0.015 inch, maximum 
0.020 inch between the points of the opposite 
rows of teeth on the clutch driving-member 
and the clutch driven-member. 

To Adjust: Add or remove shims on the 
throwout-lever stud to obtain this clearance. 

(b) This part of the adjustment is for perfor-
ators equipped with slotted-clutch throw

out-lever mounting brackets. See Figure 15. 
With the return clutch in its stop position, 
and the shoulder on the driven member held 
against the end of the return-clutch throwout 
lever, there should be a clearance of mini
mum 0.015 inch, maximum 0.020 inch between 
the points of the opposite rows of teeth on the 
clutch driving-member and the clutch driven
member. 

To Adjust: Position the return-clutch 
throwout-lever bracket by means of its 
mounting slots. 

2. 32 Counting-shaft Friction Clutch: Hook a 
scale on the counting-clutch friction-disc 

COIJNT/N(J CLlJTCtt 
,FRICTION /JISC LW 

--------et.tiTCit llRM 

-- CIJP5' TillY M/T 

Figure 13 
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Figure 14 

lug and pull at right angles to the lug. It should 
require a pull of minimum 16 ounces, maximum 
24 ounces to just start the friction disc moving 
in a direction opposite to that in which the motor 
drives it. See Figure 13. 

'Ib Adjust: Vary the tension by means of the 
clutch-spring capstan nut and capstan locknut. 

2. 33 Return-actuating Lever: With the motor 
running, depress the RET keylever very 

CLI/TCh' THRtJWOL/T LeVeR /J?IJL/AIT/A/6 !JR.4Ck"c7 
t?'JtJIIA/TIA/6 SCREH/5 ~ 

P~ R.4 L L E L -_.____, 

SlfOtiLOER=I j t r I. " J r t I' .~ 

C!.L/TCfl OI?!J/IA/6 ME/J?!JfR~ ~ ~ 
CLI/TC# OR/1/EA/ MfMIJeR~ 

RETI/RAI CL//TC/1 T/IRtJWOI/T LEJ/ER 

Figure 15 
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slowly. The return clutch should engage at the 
same time, or slightly before the main clutch 
engages. See Figures 16 and 17. 

To Adjust: 

(1) For perforators equipped with the new-
style return-actuating levers with ec

centrics, adjust the operating position of 
the tripoff pawl to obtain this timing by 
loosening the clamping screw and position
ing the return-actuating lever by means of 
the eccentric. 

(2) For perforators equipped with the old-
style return-actuating lever without 

eccentrics, this adjustment is made by 
loosening the shoulder screw that engages 
the elongated hole in the return keylever 
extension and positioning the return actu
ating-lever. 

2. 34 Return-clutch Throwout-lever Spring: 
With the return clutch engaged and the 

throwout cam clear of the throwout lever, hold 
the tripoff pawl away from the return-clutch 
throwout lever, and hook a scale beneath the 
clutch throwout lever just below the spring 
mounting hole, and pull vertically upward. It 
should require minimum 3 ounces, maximum 5 
ounces to start the clutch throwout lever moving. 

2. 35 Return-clutch Throwout-lever Tripoff
pawl Spring: With the return clutch in its 

stop position, hook a scale under the spring at 
a point where it rests against the actuating 

lever, and pull vertically upward. It should re
quire minimum 1 ounce, maximum 3-1/2 ounces 
to move the spring away from the actuating 
lever. 

2. 36 Return-clutch Spring: With the return-
clutch teeth engaged and the return-clutch 

throwout lever held away from the clutch, a pull 
of minimum 9 ounces, maximum 12 ounces 
should be required to separate the clutch teeth 
when pushing with a scale in line with the shaft 
against the shoulder of the return-clutch driven 
member. 

2. 37 Right Counting Cross-shaft: 

(a) There should be a minimum play (without 
binding) between the shaft worm and the 

counting-pointer gear. 

Gauge through one complete revolution of 
the gear. 

To Adjust: Position the height of the right
end bearing bracket by means of its elong
ated mounting holes. 

(b) The right counting cross-shaft should 
have some endplay, not more than 0.004 

inch, and the right cross-shaft gear should 
line up with the left cross -shaft gear. 

To Adjust: Position the collars (located on 
either side of the left bearing) by means of 
their setscrews. 

RETI/.I?AI CL 1/TCfl TII.I?Oft/01/T LEI/E.I? 

TRIP t:J~~ PAIPL 
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Figure 17 

2. 38 Retaining-pawl Release Lever: With the 
return-bail camroller on the high part of 

its cam, the retaining pawl should clear the 
teeth on the spacing rack by minimum 0.030 
inch, maximum 0.045 inch. See Figure 18. 

To Adjust: Position the retaining-pawl re
lease-lever link by means of the shoulder 
screw which engages the elongated hole in 
the link and connects the link to the retain
ing-pawl release lever. Tighten the shoul
der screw locknut. 

2. 39 Return-bail Spring: With the return-bail 
camroller on the low part of its cam and 

the retaining-pawl release-lever link held away 

SPIJC/N6 RACK-------, 
REmiNIN7 PAWL ReL£/J5E LEVEIJ 

l?CT/11/V/N(j 8/i!tJCKCT-

0 

from the return bail, hook a scale to the shoul
der screw at the right end of the return bail and 
pull vertically upward. It should require a pull 
of minimum 12 ounces, maximum 20 ounces to 
just start the bail moving. See Figure 18. 

2. 40 Justification-pointers Return Position: 

(a) With the operating camsleeve in its stop 
position and the spacing-rack slide moved 

to the right until it rests against the left-hand 
shoulder screw (return position), there should 
be some clearance, not more than 0.004 inch, 
between the retaining pawl and the second 
tooth from the left end of the spacing rack. 
See Figure 19. 

2ertJININ6 R/WL RE/UI.f LEYCR 

- JL c;: I ,_ 

~LOERSC~W~----~ 

RET/1/NINti RJWL Rfffll~£ LfY£R L/NK
~TUPN ~L-------------~ 

Figure 18 
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Figure 19 

To Adjust: Position the spacing rack by 
means of its clamping screw. 

(b) There should be some clearance, not 
more than 0. 010 inch, between the ends of 

the justification pointers when they are in 
their returned position. See Figure 26. 

To Adjust: Position the left-hand pointer 
by means of the clamping screw which 
fastens the left pointer to its gear segment. 

2. 41 Retaining-pawl Spring: With the spacing-
rack slide in the returned position, hook 

a scale over the upper end of the retaining pawl 
and pull horizontally to the right. It should re
quire a pull of minimum 3-1/2 ounces, maxi
mum 5 ounces, as indicated in Figure 19, to 
start the pawl moving. See Figure 19. 

2. 42 Intermediate-pawl-latch Eccentric Screw: 

Note: Omit this adjustment when the perfor
ator is provided with the improved spacer
rod mechanism. 

With the operating camsleeve in its stop posi
tion and the intermediate pawl in its latched 
position, there should be a clearance of mini
mum 0.030 inch, maximum 0.045 inch, between 
the feed pawl and the spacing-rack teeth. See 
Figure 20. 

To Adjust: Position the intermediate-pawl
latch eccentric screw. 

2. 43 Spacer Rod: With the justification point
ers in their returned position, depress 

the spacebar and rotate the motor by hand. 
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When the feed pawl engages the fourth tooth 
from the retaining pawl, the third tooth from 
the left end of the spacing rack should over
travel the retaining pawl by minimum 0. 004 
inch, maximum 0.012 inch, when the spacer
bail camroller rides on the high part of its cam. 
Check this overtravel on both high parts of the 
cam. See Figure 21. 

To Adjust: Vary the length of the spacer 
rod by means of its two clamping screws 
to meet this requirement. 

2. 44 Reset Lug: The intermediate pawl should 
overtravel the latching surface of its 

latch, by minimum 0. 004 inch, maximum 0. 012 
inch, when the spacer-bail camroller is on a 
high part of its cam. Check for this clearance 
on the other high part of the cam. When the 
perforator has the improved spacer rod mech
anism, the overtravel should be minimum 0.004 
inch, maximum 0. 020 inch. See Figure 21. 

To Adjust: Position the reset lug by means 
of its elongated mounting holes to obtain 
this requirement. 

2. 45 Eccentric Screw: (Applies only when the 
perforator has the improved spacer-rod 

mechanism. ) There should be a clearance of 
minimum 0. 020 inch, maximum 0. 050 inch, be
tween the feed paw 1 and the spacing rack and a 
clearance of minimum 0. 020 inch, maximum 
0. 060 inch between the feed pawl and the inter
mediate pawl. 

To Adjust: Position the eccentric screw. 

2. 46 Spacebar Stop: 

(a) For perforators equipped with the space
bar having square-bar stiffeners (new 
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style), there should be minimum 0.015 inch, 
maximum 0.025 inch, clearance between the 
spacebar and the stop screws when the space
bar is held down by depressing the SPACE 
keylever near the keylever guide. 

To Adjust: Position the spacebar stop 
screws. 

(b) For perforators equipped with the space-
bar loops having flat-wire stiffeners (old 

style), the main clutch should trip when a 
0.035-inch gauge is held between the left 
stop-screw and the spacebar when the pres
sure to operate the spacebar is applied 
directly above the left stops crew. The main 
clutch should fail to trip when a 0.045-inch 
gauge is used. Check the right end of the 
spacebar for the same requirement with 
pressure applied above the right stop-screw. 

To Adjust: Position the stop screws to 
meet these requirements and tighten the 
locknuts. 

2. 47 Intermediate-pawl Latch: With the oper-
ating camsleeve in its stop position, de

press the spacebar slowly. The intermediate 
pawl should release at the same time or slightly 
before the main-clutch stop-lever is released. 
See Figure 22. 

To Adjust: Position the intermediate-pawl
latch arm by means of its elongated mount
ing hole. 

INTEPMEOIIJTE PI?WL. 

2. 48 Spacebar-lever Extension Guide -plate: 
There should be a clearance of minimum 

0.020 inch, maximum 0.030 inch, between the 
end of the intermediate-pawl-latch arm and the 
spacebar-lever extension when the spacebar is 
held depressed to its stops and the motor hand
wheel rotated until the spacer-bail roller rides 
on a high part of its cam. Check the other high 
part of the cam for the same clearance. See 
Figure 23. 

To Adjust: Position the guide plate by 
means of its elongated mounting holes. 
Recheck 2.47. 

2. 49 Spacebar-lever Extension Spring: With 
the operating camsleeve in its stop posi

tion, hook a scale over the upper end of the 
spacebar-lever extension at the point where the 
spring is hooked, and pull in line with the 
spring. It should require minimum 1/2 ounce, 
maximum 1-1/2 ounces, to start the extension 
moving. 

2. 50 Intermediate-pawl-latch Spring: With the 
intermediate pawl out of engagement with 

the notch in the intermediate-pawl latch, hook a 
scale over the head of the intermediate-pawl
latch clamping screw, and pull at right angles 
to the pawl latch. A pull of minimum 1 ounce, 
maximum 2 ounces, should be required to start 
the latch moving. When the perforator has the 
improved spacer rod mechanism, the required 
pull should be minimum 3 ounces, maximum 5 
ounces. See Figure 21. 

I~ THE OPERilTION o;: THE 5PJ?CE Bl?k.' .s-HouLo 
I REt:.EJl5E TI-lE /NTERMEOMTE P!lW!. liT ThE 
51i!1E TINE tJR 5L!GHTLY BEFORE Fi-lE ;t-!h'l-11' 
CLUTC!-1 5TOP llRM 15 RE!.Ef?5E!) 

'-------- -INTEPMEO/IITE PhiWL. L/?TC!-1 

'-++----'-INC-'-'TEI2NEO/flTE P!lWL 
L17TCH JiRM 

Figure 22 
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Figure 23 

2. 51 futermediate-pawl Spring: With the spac-
er-bail camroller on the high part of its 

cam and with the feed pawl and intermediate
pawl latch held away from the intermediate 
pawl, hook a scale over the latching end of the 
intermediate pawl, and pull at right angles to 
the pawl. A pull of minimum 1-1/2 ounces, 
maximum 2-1/2 ounces, should be required to 
start the pawl moving. When the perforator has 
the improved spacer-rod mechanism, the pull 
should be minimum 3 ounces, maximum 5 ounc
es. See Figure 24. 

2. 52 Justification-pointers Feed-pawl Spring: 
With the operating camsleeve in its stop 

position and the intermediate pawl in its latched 
position, hook a scale in the feed-pawl spring 
hole, just below the spring, and pull horizontally 
toward the right. It should require minimum 1 
ounce, maximum 3 ounces, to start the feed 
pawl moving. See Figure 20. 

2. 53 Spacer-rod Spring: With the operating 
camsleeve in its stop position, hook a 

scale over the spacer-bail camroller mounting
screw nut, and pull at right angles to the bail. 
It should require minimum 12 ounces, maximum 
20 ounces, to start the roller moving away from 
the cam. 

2. 54 Counting-pointer Clutch Spring: Remove 
the motor handwheel, if necessary, and 

move the counting pointer to the right end of the 
scale. With the push end of a scale applied to 
the rear of the counting-clutch release lever, 
just above the adjusting screw locknut, a push 
of minimum 6 pounds, maximum 8 pounds, 
should be required to release the pointer. See 
Figure 25. 

To Adjust: Hold the rear collar with a 
wrench and loosen the locknut on the point
er release-plunger. Then apply a wrench 

INTE/2MEO!IlTE P.4WL LllTCH------~ 

111J20?5_j 
1/2 TD 2Yz 025.~ 

Figure 24 
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Figure 25 

to the flats at the rear of the plunger. To 
increase the tension, rotate the plunger 
clockwise; to decrease the tension, rotate 
the plunger counterclockwise (as viewed 
from the front of the perforator). Tighten 
the locknut. 

2. 55 Counting-pointer -clutch Release: With 
the counting-clutch release-lever adjust

ing screw backed off and the return-bail roller 
on the high part of its cam, move the counting 
pointer to its extreme right position, and turn 
in the adjusting screw until the pointer is re
leased, allowing it to return to its starting posi
tion. Advance the screw one-quarter of a turn, 
and tighten the locknut. See Figure 25. 

2. 56 Counting-pointer Return-spring-arm Po-
sition: With the counting pointer against 

its right-hand stop, the length of the counting
pointer return cord should be such that the 
spring arm is minimum 1/16 inch, maximum 
3/16 inch, from the spring post. 

2. 57 Counting-pointer Return Spring: With the 
counting pointer approximately in the cen

ter of the scale, apply the push end of a scale at 
right angles to the upper end of the counting
pointer spring arm. It should require minimum 
3 ounces, maximum 5 ounces, to start the arm 
moving. 
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2. 58 Justification-pointers Return Spring: With 
the justification pointers in their stop po

sitions, unhook the upper ends of the justifica
tion-pointers return springs. Hook a scale in 
each spring eye. It should require minimum 
2-1/2 ounces, maximum 4-1/2 ounces, to pull 
each spring to position length (the point opposite 
where the springs were hooked). 

2. 59 Signal-lamp Contacts: 

CAUTION: DISCONNECT THE PERFOR
ATOR POWER PLUG BEFORE MAKING 
THESE ADJUSTMENTS. 

(a) The line on the left-hand justification
pointer cam should be in the center of its 

roller. 

To Adjust: Position the cam by means of 
its clamping screw. 

(b) With the push end of a scale applied to the 
lower- contact spring, near the contact 

point, it should require a push of minimum 3 
ounces, maximum 4 ounces, to start the 
spring moving away from its stiffener. See 
Figure 26. 

To Adjust: Remove the spring from the 
contact assembly, and bend. 
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(c) There should be a clearance of minimum 
0.015 inch, maximum 0.025 inch, between 

the contact points of the upper and lower con
tact springs when the contacts-operating lev
er clears the bakelite tip on the upper contact 
spring. See Figure 26. 

To Adjust: Bend the upper contact spring. 

(d) With the left and right pivot-adjusting 
blocks approximately in the centers of 

their adjustments, and the justification point
ers advanced five spaces, position the con
tacts bracket so that when the counting pointer 
is moved from the left to the right, the lamp 
will light when the counting pointer is approx
imately four scale divisions to the left of the 
justification pointer. See Figure 26. Con
nect the perforator power plug. 

2. 60 Signal-lamp Contact-lever Spring: Set the 
justification pointers in their returned 

positions and the counting pointer opposite 
scale division 30. With a scale hooked in the 
signal-lamp contact-lever spring hole, pull ver
tically upward. It should require a pull of min
imum 2 ounces, maximum 6 ounces, to start the 
lever moving. 

2. 61 Bell-hammer-lever Eccentric: With the 
justification pointers advanced eight 

spaces, there should be a clearance of mlnl
mum 0.020 inch, maximum 0.030 inch, between 
the upper right-end of the bell-hammer lever 
and the lower edge of the spacing-assembly 
bracket. See Figure 27. 

To Adjust: Position the eccentric bushing 
by means of its mounting screw. The high 
part of the eccentric bushing should be to
wards the right. 

2. 62 Bell Hammer: With the right end of the 
bell-hammer lever against the lower edge 

of the bracket, there should be a clearance of 
minimum 0.015 inch, maximum 0.025 inch, be
tween the bell and the hammer. See Figure 28. 

To Adjust: Bend the hammer wire. 

2. 63 Bell- hammer-lever Spring: With the 
right end of the bell-hammer lever against 

the lower edge of the bracket, hook a scale un
der the left end of the lever and pull up verti
cally. It should require a pull of minimum 6 
ounces, maximum 12 ounces, to start the lever 
moving. See Figure 28. 

2. 64 Spacing-rack-slide Return Spring: With 
the spacing-rack slide in its stop position, 

unhook the return spring and hook a scale in the 
spring eye. It should require a pull, as indicated 
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in Figure 28, to pull the spring to position 
length. Replace the spring. 

2. 65 Bell-pawl Spring: Hook a scale over the 
lower end of the bell pawl and pull hori

zontally to the right. It should require a pull, 
as indicated in Figure 28, to start the pawl 
moving. 

2. 66 Pivot-adjusting-block Screws Friction: 
With the pivot-adjusting blocks near the 

centers of their screws, hook a scale over the 
hexagonal nut setscrew and pull at right angles 
to the setscrew. It should require a pull of 
minimum 20 ounces, maximum 30 ounces, to 
start the adjusting screw turning. See Figure 29. 

To Adjust the friction of each pivot-ad
justing-block screw, loosen the hexagonal 
nut setscrew and position the nut. Tighten 
the setscrew. 

2. 67 Shift-indicating Semaphore: The sema
phore should show all red when the shift 

bail is in the shifted position, and all white when 
in the unshifted position. 

To Adjust: Position the semaphore connect
ing-link by means of its elongated mounting 
hole to obtain this requirement. 
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2. 68 Punch Unit: There should be a clearance 
of minimum 0.025 inch, maximum 0. 0 60 

inch, as indicated in Figure 30, between the up
per edges of the front and rear selector links 
and the tops of the slots in their respective 
punchbar levers; also the punch-hammer oper
ating-lever roller should ride fully on its cam. 
See Figure 30. 

To Adjust: Loosen the locating plate 
mounting screws and position the punch
unit bracket by means of its elongated 
mounting holes. Then position the punch
unit locating plate securely against the 
punch-unit bracket and tighten the clamping 
screws. 

Note: When mounting the punch-unit, see 
that the clearance between the front selector
link and the punchbar lever is approximately 
equal (within 1/64 inch) to the clearance be
tween the rear selector-link and its punchbar 
lever. 

2. 69 Punchbar-levers Bearing Bracket: With 
the motor running and tape in the perfor

ator, hold the R, Y, and 5 keylevers depressed 
(with three fingers of the right hand) in such a 
manner that the three keylevers lock each other 
(this may be checked by observing that the right 

,40JU5TIN6 SCReW 

PIVOT llDJUST/N6 BLOCK 

SET6'CREW 

~.30ac&. 
liEA'Il60N4L NUT------

Figure 29 
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or left edges of the six punchbar levers are 
aligned). Then, trip the main clutch by manu
ally lifting the left end of the stoplever latch. 
At least one and not more than two code perfor
ations should be punched in the tape on each 
side of the feed hole. See Figure 31. 

To Adjust: Position the punchbar-levers 
bearing bracket by means of its slotted 
mounting holes. 

2. 70 Punch-hammer Pivot Screws: With the 
punch hammer in its lower (unoperated) 

PUNCH-----------~ 

position, the punchbars should line up under 
their respective punches when viewed from the 
left end of the perforator. The punch hammer 
should also have some endplay, not more than 
0.004 inch. 

To Adjust: Position the punch hammer by 
means of its pivot screws. 

2. 71 Punch-hammer Operating Lever: With the 
perforator connected to the proper power 

supply and with the punch-control lever in the 
ON position (to the left), the punch-hammer 
operating lever adjustable plunger should be 

g '~ -DETENTROLLER 

PUNCH 8.41? • L - \ PV!VCII 8.41? LE//ER 

PUNC/-1 B!lR LE//ER5 BE!lRING 8R4CKET ________ _____,..., 

CL/l~P/NG 5CPEW----------------~~NU 

Figure 31 
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adjusted so that all punches are driven through 
the tape with the proper operating margin. 

To Adjust: With the punch-hammer stop 
screw backed off, place a piece of tape in 
the die. Operate the RUBOUT keylever 
(with the motor running) and then back off 
the punch-hammer operating-lever adjust
able plunger until there is a failure of 
perforations in the tape. Continue to oper
ate the RUBOUT keylever and adjust the 
operating-lever plunger until all the holes 
are just punched clean in the tape; then 
advance the plunger additional one-quarter 
turn and tighten the locknut. Adjust the 
punch-hammer stop screw as per 2. 72. 

2. 72 Punch-hammer Stop Screw: With the 
operating camsleeve in the stop position 

and the punch-control lever in the ON (to the 
left) position, there should be some clearance, 
not more than 0.006 inch, between the punch
hammer stop screw and the punch hammer. 
See Figure 36. 

To Adjust: Position the punch-hammer 
stop screw. In order to facilitate the tight
ening of the stop screw locknut, put the 
punch-control lever in the OFF (to the 
right) position and remove the punch-ham
mer operating-lever adjustable plunger. 

2. 73 Punchbar-lever Detent: The front edge of 
the punchbar-lever detent bracket should 

be minimum 3/16 inch, maximum 1/4 inch from 
the front edge of the first punchbar lever, and 
the detent bracket should have some endplay, 
not more than 0. 020 inch. 

To Adjust: Position the bracket by means 
of the punchbar-lever detent-bracket pivot 
screws. 

2. 74 Punchbar-lever Detent Spring: Hold the 
RUBOUT key fully depressed and hook a 

scale under the center of the detent roller and 
pull vertically upward. It should require mini
mum 3/4 ounce, maximum 1-3/4 ounces to start 
the detent moving. 

2. 75 Punch-control-bail Spring: With the punch-
control lever in the OFF (to the right) 

position, unhook the punch-control-bail spring 
and hook a scale in the spring eye. It should 
require minimum 4 ounces, maximum 8 ounces 
to pull the spring to position leqgth. 

2. 76 Backspace-cam Spring: With the stud on 
the tape-feed pawl held away from the 

ISS 1, SECTION 572-401-700 

backspace cam, hook a scale over the end of the 
backspace-cam arm at the spring hole, and pull 
toward the left in line with the spring. It should 
require minimum 3 ounces, maximum 5 ounces 
to start the cam moving. 

2. 77 Backspace-pawl Spring: Hook a scale on 
the backspace pawl, at the spring hole, 

and pull upward. It should require minimum 1 
ounce, maximum 1-1/2 ounces to start the pawl 
moving away from its stop. 

2. 78 Tape-feed-roll Bearing Plate: With the 
feed pawl, tape-tension lever, and the 

feed-roll detent lever held away from the feed 
roll, the feed roll should rotate freely. 

To Adjust: Position the feed-roll bearing 
plate by means of its mounting holes. 

2. 79 Tape-stripper Plate: There should be 
some clearance, not more than 0.010 inch, 

between the upper edge of the tape-stripper 
plate and the feed roll. 

Gauge through one complete revolution of 
the feed roll. 

To Adjust: Position the tape-stripper plate 
by means of its elongated mounting holes. 

2. 80 Tape-feed-roll Detent Preliminar Ad-
justment : With the punch-hammer oper

ating-lever roller on a high part of its cam, 
insert the feed-roll position gauge (TP84067) 
into the punch block so that the projection on 
the gauge stops against the punch-block feed 
pin. See Figure 32. 

To Adjust: Position the feed roll by means 
of the feed-roll detent eccentric, using the 
lower semicircle of its adjustment only, so 
that a pin of the feed roll will line up with 
the center hole on the gauge. 

Note: The adjustment of the feed-roll detent 
and the feed pawl are interrelated. It is nec
essary that the following tape-feed-pawl ad
justment be made before the tape-feed-roll 
detent (final adjustment) is made. 

2. 81 Tape-feed Pawl: The feed pawl should 
engage a tooth on the feed-roll ratchet 

without overtravel when the main shaft is ro
tated until the selected punchbars just touch the 
ends of the punches. See Figure 35. 

To Adjust: Position the feed-pawl eccen
tric by means of its mounting screw. 
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2. 82 Tape-feed-roll Detent (Final Adjustment): 
If necessary, refine the tape-feed-roll 

detent adjustment so that the perforations in the 
tape meet the standard spacing of ten holes to 
the inch. This may be checked by perforating a 
length of tape consisting of a series of nine 
BLANKS (TAPE key) followed by a RUBOUT, 
and checking it against the tape gauge (TP2215). 
See Figure 33. 

Note: If this adjustment is changed, recheck 
2.81. 

2. 83 Tape-tension-lever Spring: Hook a scale 
over the end of the slotted extension of 

the tape-tension lever and pull at right angles 
to the lever. It should require minimum 5 
ounces, maximum 5-1/2 ounces, to start the 
lever moving away from the tape-feed roll. See 
Figure 34. 

To Adjust: Loosen the tape-tension-lever 
shaft locknut, and turn the spring by rotat
ing the tape-tension-lever shaft (clockwise 
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to increase and counterclockwise to de
crease the tension). 

2. 84 Tape-feed-pawl Spring: Hook a scale 
over the stud on the feed pawl and pull 

horizontally. It should require a pull of mini
mum 1-1/2 ounces, maximum 3 ounces, to start 
the pawl moving. See Figure 35. 

2. 85 Tape-feed-roll Detent-lever Spring: Hook 
a scale over the detent lever at the center 

of the detent roller and pull vertically down
ward. It should require minimum 9 ounces, 
maximum 18 ounces, to start the roller moving 
away from the star wheel. See Figure 32. 

2. 86 Operating Camsleeve Friction Clutch: 

CAUTION: WHILE CHECKING THIS RE
QUIREMENT, HOLD DOWN THE LEFT END 
OF THE STOPLEVER LATCH TO PREVENT 
ENGAGING OF THE CLUTCH-JAW TEETH, 
WHICH MIGHT RESULT IN INJURY TO THE 
FINGERS. 
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With the motor running and the clutch disen
gaged, hook a scale under the stop-lug that is 
engaging the stoplever. It should require mini
mum 24 ounces, maximum 32 ounces to just 
move the clutch backward from the stop posi
tion. See Figure 5. 

To Adjust: Position the adjusting nut and 
then tighten the capstan locknut. 

2. 87 Punch-hammer Spring: With the operat
ing camsleeve in the stop position, hook a 

5/tllfT LOCKNUT 

scale on the stud on the feed pawl and pull up
ward (slightly to the left). It should require a 
pull of minimum 4 pounds, maximum 7 pounds 
to start the punch hammer moving. See Fig
ure 36. 

2. 88 Tape Guide: The tape guide should be 
parallel to the top casting and as far to 

the right as possible. 

To Adjust: Position the tape guide by 
means of its elongated mounting holes. 
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Figure 34 
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2. 89 Tape-tension Spring: There should be 
some clearance, not more than 0.006 

inch, between the tape-tension spring and the 
plate over which the tape rides. 

Note: The vertical projection on the tape-ten
sion spring should be at right angles to the top 
surface of the adjacent plate. Gauge by eye. 

3. COMMON MAINTENANCE TROUBLE 
To Adjust: Position th~ tape-tension spring 
by means of its enlarged mounting hole. 

3. 01 A commonly encountered complaint is 
that of heavy keyboard touch. This may 
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sometimes be caused by the operator partially 
depressing locating keys (those keys under the 
little finger of each hand). Such a depression 
will cause the other keys to work heavy. How
ever, if a malfunctioning of the perforator is 
suspected, the following procedures may serve 
to eliminate the complaint. 

1) Make sure that the steel washer is be
tween the stoplever and the brass casting. 

2) Remove the perforating selector-bar as
sembly and the counting selector-bar as

sembly. 

3) Disassemble each of the selector-bar as
semblies and clean them thoroughly. 

4) Check that all selector bars are free of 
bows. 

5) Check that all selector-bar Y levers are 
free of binds and that the selector-bar 

links ride freely in their guides. 

6) Check that the tripoff plunger and the 
punchbar levers operate freely in their 

respective guides. 
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7) Check that all rollers are free of binds. 

8) Recheck the following adjustments: 

Adjustment 

Keylever Spring ...•............. 

Main Clutch (Operating Camsleeve 

Para
graph 

2.10 

Jaw Clutch) . . . . . . . . . . . . . . . . . . . . • 2.11 

Stoplever Camroller Eccentric 
Screw.......................... 2.15 

Universal-bar Spring . . . . . . . . . • . • 2.19 

Universal-bar Back Stop Screw . • • 2.16 

Stoplever-latch Adjusting Screw... 2.17 

Counting-shaft Endplay........... 2.25 

Counting-shaft Friction Clutch. . . • 2.32 

Operating-camsleeve Friction 
Clutch . . . . . . . . • . . . . • • . . • . . . • . . • 2.8 6 

Stoplever Spring . . . . . . . . . . . . • . • . 2.20 

Nonrepeat-latch Spring.. . . . . . . . . . 2.22 

Stoplever-latch Spring . . • . • . . . . . . 2.21 

Counting Selector-bar-link Detents 2.03 
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