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ADJUSTMENT THEORY 

MOTOR AND DRIVE 

1. 

2. 

3. 

4. 

Drive Belt - Adjust the .motor mounting brackets forward 
or back to obtain a minimum amount of belt noise. 

Bothendsofthemotor must be adjusted the same in order 
to maintain the rotor shaft perpendicularto the drive belt. 

The belt must never be so loose that jumping cogs on the 
motor pulley is a possibi I ity. Check by operating the 
shift mechanism whi Ie holding the carrier with the carrier 
return in operation. This loads the motor to a point where 
failure will be most probable. 

Motor Pulley - Adjust the motor pulley left or right so 
that the drive belt ridesfully on the teeth of both pulleys 
without rubbing the flange of either. 

Motor Clutch Pawl Stops (Fig. 1) - Form fora clearance 
of .0101lto .02011 between the clutch pawl tip and pulley 
ratchet when the pulley is manually rotated. 

Form This Tip 

FIGURE 1. Motor Clutch Pawls 

Idler Gears - Adjust the idlergear studs so that minimum 
backlash is present between mating gears. The mechanism 
must be free of binds throughout 360 0 rotation ofthe gears. 

Minimum backlash is necessary to prevent erratic opera
tion of the drive train and to insure minimum overthrow 
of the driven shafts. 

The lower idler gear must be adjusted first because the 
upper idler gear is adjusted to the final position of the 
lower gear. 

CAUTION: After any removal and replacement of the 
left hand cycle shaft bearing, the mesh of the lower idler 
gear must be checked. The loweridlergearstudis mount
ed to the bearing plate; therefore any sl ight rotation of 
the plate will affect the gear mesh. 

KEYBOARD SECTION 

1 . Fi Iter Shaft - With the cycle shaft in the rest position, 
the working surface of the filter shaft should clear a de
pressed interposer by .005 11 to .015 11 (Fig. 2). 

2. 

1 

Adjust by rotating the fi Iter shaft to the correct position 
after loosening the fi Iter shaft gear. 

--~ .. -- .010" to .015" 

Fi Iter Shaft ~) All Backlash Removed 
In This Direction 

FIGURE 2. Filter Shaft Adjustment 

All backlash ofthe gear train should be taken out forward 
when checking the fi Iter shaft adjustment. This simulates 
a powered operation in which the momentum rotates the 
top of the fi Iter shaft to its extreme forward position. 

Insufficient clearance between the fi Iter shaft and the 
interposers could allow the fi Iter shaft to stop just under 
the rearof the interposers. The keyboard would then be 
inoperative, because the interposers could not be de
pressed. 

Excessive clearance would delay the operation of the 
interposers. The selector latches would not be pulled 
forward unti I after having been pulled down sl ightly by 
the latch bai I. This would result in excessive wear and 
a noisy operation as the latches were snapped forward 
from under the bai I. 

CAUTION: Excessive clearance will also cause mal
selection. 

NOTE: Be sure to maintain .00211 to .00411 end play of 
the filter shaft within the left hand filter shaft bearing. 
The mounting of the left hand fi Iter shaft bearing allows 
.011 11 lateral play of the bearing. Do not confuse this 
lateral play ofthe bearing with the fi Iter shaft end play. 

Rear Interposer Guide Comb -Adjust the interposer guide 
comb up or down so there is .020" to .030" clearance 
between the bottom edge of the interposers and a vane 
of the fi Iter shaft (F i g. 3). 

The four interposer guide screws are accessible by insert
ing the medium screwdriver between the letter keylevers, 
beneath the front row of keybuttons. 

CAUTION: Check the clearance at several points along 
the fi Iter shaft. 

NOTE: The purpose of this adjustment is to prevent 
IIbridging". "Bridging" is a form "f malselection caused 
by two or more interposers being depressed in front of 
the filter shaft and driven forward at the same time. 
Proper adjustment of the rear interposer guide comb al-



Adjust Interposer Guide 

Loosen Four 
Screws ----~;a.""" 

C) 
Fi Iter Shaft 

"'r---. ~ _ ./ 

Interposer r 4 X@J 

3. 

4. 

.020" To .030" 

FIGURE 3. Rear Interposer Guide Comb 

lows only one interposer to be positioned in the path of 
the filter shaft at one time. An easy method of check
ing the guide comb adjustment is to latch one interposer 
down, depress an adjacent interposer until it is locked 
out by the selector compensator, and then slowly hand 
cycle the machine. The filter shaft should contact the 
interposer that is latched down and miss the adjacent 
interposer by at least. 005". This check should be per
formed at several places along the filter shaft. 

WARNING: The selector compensator tube is mounted 
to the rear of the interposer guide comb by four clamps 
and must move up and down with the guide comb when 
the guide comb adjustment is made. Be sure to loosen 
the guide comb mounting screws completely before at
tempting to move the guide comb. Do not hammer the 
guide comb into position as this can cause the compensator 
tubetoshiftwithrespecttotheguide comb. The vertical 
position ofthe tube on the guide comb is set with respect 
to the stop strap riveted along the bottom of the guide 
comb and should not be disturbed. 

Bail Parallel 

a. Loosen cycle bail up stop and move it up out of the 
way of the cycle bail. 

b. Adjust the left hand bail anchor plate forward or 
back in its oversized mounting holes so that the 
selector bails will be parallel to the lugs on the 
interposers • 

c. Adjust the bail anchor plate up or down so that the 
cycle bail will rest as evenly as passible on all the 
interposers. 

NOTE: The selector bails must be parallel to the inter
poser lugs so that the same travel will be given to the 
bails by the various interposers. A loss of motion to the 
selector latches could result from an unparallel condi
tion. The cycle bail must be parallel so that the inter
poser latch springs can be adjusted evenly. 

Interpaser Latch Springs (Preliminary) With the +/= in
terposer(position 44) latched down, adjust the right hand 
end ofthe right hand section of latch springs so that there 
will be approximately .010" remaining travel of the +/= 
interposer before it bottoms (Fig. 4). Check this clear
ance by pull ing the interposer down with a spring hook. 
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Loosen To Adjust 

Guide .010" Approx. 

FIGURE 4. Interposer Latch Spring Adjustment 

5. CycleClutchLatchBite - Adjustthe cycle clutchkeeper 
bracket forward or bOck so that the cycle clutch latch 
overlaps the step on the cycle clutch sleeve by .030" to 
. 035" (the thickness of the metal plate). (Fig. 5) 

The overlap can readily be observed from the bottom of 
the machine. 

Cycle Clutch Keeper 
Bracket 

.030" To .035" -~I4--

6. 

o 

FIGURE 5. Cycle Clutch Latch Bite Adjustment 

Insufficient overlap could allow the cycle clutch sleeve 
to kick past the latch and cycle again. Excessive over
lap would sl ightly delay the unlatching action ofthe latch 
and create a sluggish action. 

Cycle Clutch Latch Restorin~ 

a. New Style - Position the restoring roller so that the 
latch pawl overthrows the keeper by .020" to .025" 
with the restoring cam on its high point. Check on 
both restoring cam lobes and ad just on the lobe pro
viding the least motion (Fig. 6). 

Restoring Roller 

.020" To .025" 

Cycle Clutch I 
Keeper ~I: 

Cycle Clutch 

Latch Pawl 

~"""" ~.""."""", •.•.. ,.".,.",., .. ,./,(II .•• ~ •. ..• " •.... ,·········/U qqq 

. ·~~I 
Do Not Overthrow Into Sleeve 

FIGURE 6. Cycle Clutch Latch Restorin$, New Style 



b. Old Style - Adjust the restoring lever so that the 
latch pawl overthrows the keeper by .030" to .045" 
(Fig. 7). 

Cycle Clutch 
Cycle Clutch 

Latch Pawl 

Restoring Lever 

Widen Notch To 
Increa~e Overthrow 

FIGURE 7. Cycle Clutch Latch Restoring Adjustment 

7. Cycle Clutch Release Point - Adjust the cycle clutch 
keepervertically for .000" to .002" clearance between 
the pawl and the keeper with the +/= interposer latcLt:d 
down. The clearance must be observed at the point of 
unlatching because it increases as the latch moves for
ward (Fig. 8). 

Prevent The Latch From 
Moving Forward While 
Observing The Adjustment 

FIGURE 8. Cycle Clutch Release Point Adjustment 

8. 

Too much clearance indi cates that the clutch is being re
leased too early in the travel ofthe interposer. Erroneous 
selection can occur because a fl icking action on the key
levers can cause the cycle clutch to be released without 
latching an interposer down . As a result, the filter shaft 
wi II not drive an interposer forward and the hyphen or 
underscore wi II be pri nted . 

Insufficient clearance does not insure that the clutch will 
be rele~sed when an interposer is latched down. If an 
interposer is latched down without releasing the clutch, 
the keyboard will be locked because the interposer will 
remain in the compensator. The keyboard can be unlock
ed only by depressing the latched interposer a second 
time sufficiently to unlatch the clutch. 

Interposer Latch Spring Adjustment, Final - Position the 
left and right interposer latch spring sections vertically 
so that the .000" to .00211 latch pawl to keeper clear
ance is maintained with various interposers latched down. 

9. 
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NOTE: Adjusting the interposer latch springs by this 
method provides a simultaneous interposer latching with 
respect to cycle cI utch release for all interposers. It also 
compensates for any deviation in parallelness between 
the rear interposer guide comb and the cycle bail. 

The interposer latch springs are adjusted as low as possible 
to minimize IIflicking ll

• IIFlicking ll is caused by the in
terposer fai I ing to remain in the path of the filter shaft 
vane when the shaft is operated. By adjusting the latch 
springs as low as possible, a lower cycle clutch release 
point can be achieved. This helps to minimize IIfi icking ll 

because the interposer must now travel further into the 
path ofthe filter shaft vane in order to release the cycle 
clutch and remains in the path of the filter shaft for a 
longer period of time during a IIflicking ll condition. 

I 

Cycle Clutch Latch Pawl Bite - Adjust the cycle clutch 
bail upper stop to provide .030" to .035" bite between 
the latch pawl and its keeper (1/2 the thickness of the 
keeper) (Fig. 9). 

Cycle Clutch Bail Stop 

.030 11 to .035" 

FIGURE 9. Cycle Clutch Latch Pawl 
Bite Adjustment 

The bail stop is mounted with two nuts and two screws. 
These nuts and screws also control the position of the 
character interrupter bail plate. In order to adjust the 
cycle clutch bail stop it is only necessary to loosen both 
nuts and the front screw. Do not loosen the rear screw. 

FIGURE 10. Front Keylever Guide Comb 



Insu Hi c ient bite increases i he possi bi I i ty of a repeat eye I e 
because positive latching is not insured. Exc.essive bite 
will affect the touch of the keyboard because the latch 
pawl must be moved farther in order to trip the clutch. 

10. Front Keylever Guide Comb - Position the guide comb 
vertically to allow the keylevers to travel 1/32" after 
the keylever pawl resets (Fig. 10). 

NOTE: An individual keylevermay be adjusted by open
ing or closing the horseshoe slot on the keylever. 

CAUTION: Movement of the front keylever gui de comb 
will affect the adjustment of the operation keylevers. 

The character interposer should not bottom in the rear 
interposer guide combslots when the keylever bottoms in 
the front keylever guide comb. This could result in a 
keyboard touch problem and possibly keylever pawl 
breakage. 

11 . Selector Compensator - Adjust as follows: 

a. New Style {Fig. 11) 
1. Loosen locking set screws in the LH and RH nyl)n 

blocks. 
2. Latch the extreme RH interposer down. 
3. Tighten the RH adjusting plug so that the end 

ball will trap the interposer in the latched posi
tion when the interposer latch is manually dis
engaged. 

4. While holding the latch spring away from the 
interposer, back out the adjusting plug slowly 
until the interposer restores freely - then back 
out 1/6 turn more (one flat on the hexagon nut 
is 1/6). 

Interposer 
Hex 

r, } i : t r N C 11, Cmnpensator Adjustment, New Style 

5. Repeat the same procedure on the LH side. 
6. Tighten the locking screws in the nylon blocks. 

b. Old Style (Fig. 12) -With the extreme RH inter
poser latched down and held against the right side 
of its guide slot, adjust the adjusting screw (or 
slider) until the extreme RH ball is trapped between 
the interposer and the Qdjusting screw (or slider). 
Follow the same procedure for the left side. 
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Ba" Trapped Between The Interposer 
And Adjusting Screw 

Interposer Held Against Right 
Side Of Its Guide Slot Make Adjustment Here 

FIGURE 12. Compensator Adjustment, Old Style 

12. Latch Bai I Shaft - Ad just the plate that supports the right 
end of the boi I shaft so that the bai I shaft is parallel to 
the cycle shaft. 

1 hisadjustment isextremely important because the rollers 
on the latch bail MUST contact their respective selector 
cams at the same point and with the same pressure in order 
to insure that both cams operate the bai I together. 

The bail shaft is set at the factory and should not require 
a readjustment unless the plate becomes loosened or parts 
replacement is necessary. This is a difficult ad justment 
to make and should not be loosened unless absolutely 
necessary. 

The adjustment can be made most easily if the keyboard 
is removed; however it can be adjusted with the keyboard 
installed if necessary by loosening and tightening the 
bail !>haft plate mounting screwswith a hammer and screw
driver. Thescrewsshould be left friction-tight until the 
correct position ofthe plate is obtained in order to faci 1-
itate the adjustment. 

The bail shaft plate must be adjusted both vertically and 
horizontally in orderto make the rollers of the latch bail 
ride their respective cams equally. Changing either the 
vertical or horizontal position will affect the other; 
therefore both adjustments must be considered together 
and ad justed a I ternate I y unti I both are correct. I fare
ad justment is necessary, the following procedure may be 
used. 

a. The correct vertical posit.ion is obtained by raising 
or lowering the bai I shaft mounting plate unti I both 
bail rollers have equal pressure against their re
spective coms. Check by testing the drag on strips 
of paper inserter! het'NPt'n the rollers and the cams. 

b. The front to rear position of the bai I shaft plate can 
be set re lative to the cyc Ie shaft. Set the Hoover
ometer to span the distance between the cycle 
shaft and the left end of the bail shaft as illus
trated in Fig. 13. Move the Hooverometer to the 
right and adjust the bail shaft plate forward or back 
to the same clearance as at the left side. With 
the boil shaft parallel to the cycle shaft, the bail 
rollers should be contacting their respective cams 
at the same point. 



FIGURE 13. Latch Bail Shaft Plate Adjustment 

Rotate differentia I I inks 
must be vertical 

Adjust the Guide Left or Right ~ 
to obtain proper adjustment 

must be vertical 

Adjust the Guide 
Left or Right to 
obta in proper 
adjustment 

FIGURE 14. Selector Latch Guides 

NOTE: Asa final check for the adjustment of the latch 
bail plate, hand cycle the machine using the letter liZ II 
(all latches removed from the bail). Both latch bai I rollers 
should maintain contact with their respective cams 
throughout the cycle. 

CAUTION: On early level machines the cycle bail 
stop and the character interrupter must be read justed after 
any change in the position ofthe bai I shaft plate, because 
both of these parts are mounted on the plate. 
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13. Differential Guides 

a. The rotate and ti It differential guides snould be 
adjusted left or right so that the vertical links of 
the two systems hang in a true vertical position 
(Fig. 14) 

The guide for the rotate differential is attached 
to the top of the di fferential mounting bracket by 
two screws just behind the balance lever. The 
screws are accessible from the rear with the motor 
removed. 

The ti It di fferential guide is attached to the bottom 
of the differential mounting bracket and is easily 
accessible from beneath the machine. 

b. The latch bail guide should be adjusted left or 
right so that all positive rotate and tilt selector 
latches hang vertically in the latch bail. The 
guide is attached to the lower left corner of the 
differential mounting bracket. 

14. Latch Bail Stop - The latch bail stop, located just beneath 
the bail, prevents the bai I from getting beneath the selec
tor latches during shipment. Adjust'the stop to clear the 
latch bai I by .005" to .015" when the bai I is at the high 
point of the cycle shaft cams. 

15. Latch Interposer Stop - Form the stop lugstoobtain .001" 
to .005" clearance between each latch interposer and 
its respective selector bail (Fig. 15 or 16). 

NOTE:: On the new style, be sure that the left to right 
position of the front interposer mounting bracket is such 
that the latch links will exert a straight pull on the 
selector latches. 

The latch interposer stop lugs establish a position for the 
latch interposers so that the correct adjustment of the 
selector latch I inks can be obtained. Selection timing 
wi II be di recti y affected by an erroneous stop I ug ad just
ment. 

.00111 to .005" 

FIGURE 15. Latch Interposer Stop (Old Style) 



--..~ ..... -- .001" To .005" 

+ 
This Lug 

FIGURE 16. Latch Interposer Stop (New Style) 

16. Selector Latch Links 

a. With the machine at rest adjust the negative 5 
latch link so that the negative 5 latch will overlap 
the stop screw head by .050" to .060" (Fig. 17). 

Adjust Link To Obtain 
Desired Negative Latch 

Cam Shaft 

To Stop Pad Screw Overlap 

J 

SI ightly Less Than 
1/2 Latch Thickness 
.050" to .060" 

FIGURE 17. Negative Latch Link 

Keyboard Lock 
Bellcrank Link 

b. With the machine at rest adjusT the tilt and positive 
latch links so that their latches will overlap the 
latch bail with .000" to .010" overhang (Fig. 18). 

Interposer Aga i ns t Stop 

Clevis 
, 

~/-----~ 

~~ 
FIGURE 18. Tilt and Positive Latch Links 

Adjusting a I ink too short can result in erroneous selection 
because the latch wi II not have a secure bite on the latch 
bai I plate (or negative-five stop screw). The force of 
operation could cause the latch to sl ip off part of the way 
through a cycle and cause a noisy operation as well as 
erroneous selection. 

17. Switch Link - Adjust the switch link so·that the front of 
ON/OFF keybutton is 1/16" above the sideframe in 'the 
OFF position (Fig. 19). 

Lockout Bai I Link 

FIGURE 19. Keyboard Lock Mechanism 
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18. Lockout Bail Link -Adjust the link so that the bail is 
centered under the lug of the cycle clutch pawl with the 
switch in the OFF position (Fig. 19). Be sure that the 
lockout bai I bellcrank has equal over-center motion. 

19. Lockout Bai I Bracket - With the switch in the OFF posi
tion' adjustthe bracketatthe leftend of the lockout bail 
vertically to provide .005" to .010" clearance between 
the bai I and the lug on the cycle clutch latch pawl 
(Fig. 19). 

20. Keyboard Lock Bellcrank Link - Adjust the link so that 
the bellcrank is fully bottomed in the selector compen
sator without choking off the action of the lockout bai I 
(Fig. 19). 

21 . Operational Lockout Shaft Link - With the switch in the 
OFF position and the operational lockout shaft I ink fully 
forward, adjust the clevis to match the keyboard lockout 
bail position (Fig. 19). 

The link is restricted in its forward movement when the 
tai I of the I ink contacts the top of the shaft. This pre
vents the link from toggling past center as the switch is 
turned OFF. 

CAUTION: Be sure the flat of the shaft is forward when 
making the adjustment. Be sure the switch lever operotes 
easily after making the adjustment. Be sure that the 
operational keys are positively locked and unlocked in 
the two switch positions. Be sure the keyboard lockout 
bail is not restricted by the adjustment. 

SHIFT MECHANISM 

1. Shift Cam Back-Up Roller - Adjust the back-up roller 
eccentric leftor right so that .001" to .004" of the cam 
bearing extends beyond the cam (Fig. 20). The eccentric 
should be kept in the bottom hal f of its orbit. 

Adjust Back-Up 
Roller Eccentric 

FIGURE 20. Shift Cam Back- Up Roller Adjustment 
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2. 

If the bearing did not extend beyond the cam, the shift 
clutcharborcouldrubagair,stthe cam and create a noise 
as we II as a drag on the cam when the cam was stationary 

Two problems could be created by having too much of the 
bearing extending beyond the cam. A gap would exist 
between the cam and the shift clutch arbor. This could 
allow a coil of the shift clutch spring to wedge into the 
gap and lock the machine. If the back-up roller were 
excessively far to the left, the cam would be forced to 
the left at the rear causing it to cock and bind at the 
pivot. 

The set screw for the back-up roller eccentric is acces
si ble through a hole in the cam with the cam in the lower 
case position. The shift clutch mechanism including the 
arbor should be removed in order to best observe the ad
justment. Be sure that. 002" to .004" end play exists in 
the operational shaft when the arbor is replaced. 

CAUTION: Anychange in the position of the back-up 
rollerdirectly affects the typehead homing and the shift 
arm motion adjustments. Be sure to recheck these adjust
ments. 

Shift Clutch Spring Retaining Plate - Adjustthe retaining 
plate attached to the shi ft cam (Fig. 21) to satisfy the 
following condition. With the machine turned OFF and 
the shift cam detented, the shift clutch ratchet should 
rotate 1/16" to 3/32" when the shift release arm releases 
the ratchet. The rotation can be observed relative to the 
shi ft interlock (Fig. 23). The distance from the center 
of one ratchet tooth to the next is 3/32" . 

The adjustment ofthe retaining plate determines how much 
the clutch spring wi II be expanded when the shift mech
anism is at rest. Expanding the spring too much may 
cause failure of the cam to reach the detented position, 
because the spring would be expanded too soon. Insuf
ficient expansion would allow the clutch spring to drag 
when at rest creating a load on the motor and on the shift 
release mechanism. 

Clutch Spring 
Retaining Plate 

FIGURE 21. Shift Clutch Spring Retaining Plate 



A. REST POSITION 

1/16" to 3/32" 

B. RELEASED POSITION 

FIGURE 22. Shift Clutch Spring Retaining 
Plate Adjustment 

NOTE: If sufficient ad justment cannot be obtained with 
the retaining plate, the right end of the cl·,ltch spring 
may be placed in another hole in the ratchet. The ad
justment can then be refined with the plate. 

3. Shift Cam Stop - Adjust the stop so that the shift clutch 
ratchet has .010" to .030" rotary motion between the 
shift cam stop and the shift release arm with the mech
anism at rest (Fig. 23). 

Shift Release Arm ___ _ 

Holding Inner Lug 
Of Ratchet 

• 010" to .030" 

Sh i ft Cam Detented 

FIGURE 23. Shift Cam Stop A(~jllstment 
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The adjustment insures that the shift cam will not be al
lowed to travel past the detented position. 

NOTE: The stop should not bind against the spring 

clutch when the adiustment is rr:c:de. 

CAUTION: Be sure the cam is detented at the time the 

stop adjustment is checked. 

4. Shift Cam Brake - The shift cam brake should be adjusted 
to have .035" to .040" bite on the braking rib of the 
cam (Fig .. 24). That is approximately 1/2 the thickness 

of the rib. 

5. 

.035" to .040" 
1/2 Thickness Of 

FIGURE 24. Shift Cam Brake Adjustrnent 

Excessive braking action could prevent the cam from 
reaching the detented position in the lower case. Insuf
ficient braking action would result in a noisy shift oper
ation and expose the mechanism to possible ports break-
age. 

Shift Release - Adjust the shift release link so that the 
release occurs when the key It; vel' has been depressed 2/3 
of the full travel. As the keylever is allowed to restore 
from a fully depressed position, the shi ft should again 
operate when 2/3 travel ofthe keylever has been reached. 
A balance between the two releasing points insures the 
proper adjustment . 

NOTE: The shift bellcrank attached to the right end of 
the bail shouldbesetpriorto making the link adjustment. 
For proper leverage the bellcrank should operate with 
same over-center travel in both directions. 

6. Shift Lock - Adjust the shift lock brucket up ur down so 
thattheshiftlockengages just as the shift release occurs 
orslightlyafterward. The lock should never engage be
fore the shift release occurs. Keep the lock bracket ver
tical during the adjustment. 

The shift lock must be released easi Iy by depressing either 

shift keybutton. 

7. Shift Interlock 

a. 723 and 725 - With the shi ft interlock on the high 
pointofthe cam, adjust the interlock by its adjust
i ng screw so that the ti p j LJst bottoms between two 
teeth on the shift clutch ratchet (Fig. 25a). 



8. 

Just Bottoms 

FTGURE 25a. Shift Interlock 

b. 721 Only - With the shift interlock on the high 
point of the cam, form the interlock so that the 
tip just bottoms between two teeth on the ratchet 
{Fig. 25b}. 

Form Here 

Cam On High Point 

FIGURE 25b. Shift Interlock 

Shift Interlock Cam - With the cycle clutch latched at 
rest and the backlash of the cycle shaft and fi Iter shaft 
removed in the operating direction, advance the cam 
unti I a clearance of .040" to .060" exist between the 
tip of the interlock and the top of a tooth on the shift 
clutch ratchet {Fig. 26}. 

.040" To .060" 

FIGURE 26. Shift Interlock Cam 

9. Character Interrupter - The character interrupter bail 
plate is adjusted in its elongated slot to satisfy 2 condi
tions. 

a. With the shift cam detented in lower case and the 
cycle clutch latch I ink released forward, the char
acter interrupter pawl should clear the bottom of 
the link by .015 11 to .020 11 {Fig. 27a}. 

b. With the shift cam undetented and the cycle clutch 
latched to the rear, the character interrupter pawl 
should clear the front of the cycle clutch latch 
link by .015 11 to .02011 {Fig. 27b}. 

Cycle Clutch link 
Released Forward 

.015" to .020" 

.030' 

A. VERTICAL CLEARANCE 

Cycle Clutch Link 
Held To The 
Rear By The 
Keeper 

L .015" to .020" 
B. HORIZONTAL CLEARANCE 

FIGURE 27. Character Interrupter Adjustments 

cye U: CLUTC H 

1. 

2. 

Cycle Shaft - Shim the cycle shaft to obtain. 001" to 
.003" end play of the shaft. The shims are placed be
tween the left hand bearing and the check ratchet. The 
shims are avai lable in various thicknesses and are coded 
by shape as described in the Part:. Catalog. 

CAUTION: The sl ight end play of the shaft insures that 
it will rotate freely. Excessive play could allow 0 coil 
ofthe cycle clutch spring to wedge between the two hub 
members ofthe clutch causing a machine lock-up. (End 
play can most easily be measured with the spring clutch 
removed .) 

NOTE: With the end play removed to the right, maintain 
.002 11 clearance between the cycle shaft gear and the 
left hand bearing. 

Cycle Clutch Latch Bracket - Adjust the bracket ver
tically so that the steps of the cycle clutch sleeve are 
horizontal when the sleeve is stopped by the latch 
(Fig. 28). 



Ifthe bracket were adjusted too low, the steps would be 
at an angle to the line of motion of the cycle clutch 
latch. The latch would have difficulty in moving for
ward to release the clutch sleeve, and a slow, hesitant 
operation would result. 

With the bracket too high, the force of stopping the cycle 
shaft through the cycle cl utch sleeve would tend to cam 
the latch forward. A repeat cycle operation could result. 

When properly adjusted the top of the latch pivot pin is 
1.546" below the top of the print shaft. This distance 
can be measured with the use of the Hooverometer. With 
the head of the Hooverometer set at the #3 scribe line, 
the head should rest on top of the print shaft with the 
handle touching the latch pivot pin (Fig. 28). Be sure 
the Hooverometer handle is vertical. It will be vertical 
if the base of the handle is centered over the latch pivot 
pin. 

113 Scribe Line 

Hooverometer Handle --""""" 

Latch Pivot Pin 

FIGURE 28. Cycle Clutch Latch Bracket Adjustment 

NOTE: Changing the height of the cycle clutch latch 
necessitates a readjustment of the cycle clutch collar, 
cycle clutch stop, and the cycle clutch latch restoring 
mechanism. 

CAUTION: The latch bracket must not become cocked 
so that only a corner of the latch plate is stopping tk 
sleeve. Excessive wear could result. The cycle clutch 
sleeve could also be tilted by the latch causing it to 
bear against the cycle clutch pulley hub creating a 
noisy operation. 

3. Cycle Clutch Spring and Collar Adjustments 

a. Lateral position of the spring - Loosen the .col iar 
and position the spring left or right on its hubs so 
that the right hand end of the spring wi II clear the 
face of the cycle clutch pulley by .004" to .01211 
(Fig. 29). 
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NOTE: This adjustment insures that a maximum 
number of coi Is of the spring cl utch wi II gri p the 
driving hub during a cycle operation. Any slip
page between the driving hub and the spring clutch 
could decrease the typehead velocity during a 
print operation resulting in intermittent light impres
sion. A lack of clearance between the ri ght end 
of the spring cl utch and the face of the cycle clutch 
pulley would create a bind causing the spring clutch 
TO place a heavy iUI~ut: 011 the cyclE clutch :;!cc'.'e. 
This excessive torque on the sleeve results in a slug
gish .keyboard because the cycle clutch latch link 
spring has difficulty in pulling the latch off the 
sleeve. 

Sleeve 

Collar Adjustment 

Pulley 

Cycle Clutch Spring SI eeve End Play 

FIGURE 29. Lateral Position of the Cycle 
Clutch Spring and Collar 

b. Lateral position of the collar - position the collar 
ieft or right so that the sleeve will have .010" to 
.015" end play. 

I'H)lE: This adjustment insures that there will be 
no bi nds between the ri ght end of the sleeve and the 
cycle clutch pulley. A bind will cause a sluggish 
kt /board just as in the previous ad justment. 

c. Radial position of the collar - (The position of the 
collar directly controls the radial position of the 
left hand end of the cycle cl utch spring with respect 
to the cycle shaft. It determines how much the 
spring clutch will be expanded when the cycle 
clutch sleeve is latched and the cycle shaft is 
in its rest position.) Adjust the collar so that when 
a zero tilt, negative-five rotate character is hand 
cycled the cycle clutch spring will begin to slip 
(expand) when the cycle shaft is 1/16" to 3/32" 
from its rest posit,ion measured on the surface of 
check ratchet (Fig. 30). 

This adjustment is difficult to observe at the check 
ratchet. A 1/16" to 3/32" rotation of the cycle 
shaft wi II cause the print shaft gear to turn approxi
mate�y one tooth. The adjustment can easily be 
read at the print shaft gear by the following method. 

1. Hand cycle a zero tilt, negative-five char
acter until the cycle clutch begins to slip. 

2. Pencil mark the print shaft bearing in line with 
a tooth on the gear. 



1/16" To 3/32" 

FIGURE 30. Radial Position of Cycle Clutch Collar 

4. 

3. Release the cycle clutch again by depressing 
a keybutton. 

4. Slowly hand cycle the machine unti I the check 
pawl just drops into a tooth on the check rat
chet. The print shaft gear should have rotated 
one tooth so that the next tooth is in line with 
the pencil mark. If the print shaft gear rotated 
further than one tooth the collar must be moved 
top toward the rear. Less than one tooth, move 
it top toward the front. 

A zero ti It, negative-five rotate character is used 
because it offers the greatest resistance to the cycle 
shaft during the restoring portion of a cycle, caus
ing the cycle clutch spring to slip at the earliest 
possible time. 

NOTE: If the collar should become completely 
loose, a good starting point may be obtained by 
positioning the collar so that its adjusting screw 
head is approximately in line with the high point 
of the negative-five cam. 

CAUTION: The cycle clutch stop attached to the 
collar may prevent the shaft from reaching the 
latched position. Any change in the cycle clutch 
collar adjustment will necessitate a readjustment 
of the stop; therefore it is usually best to loosen 
the stop before attempting to adjust the collar. 

Cycle Clutch Overthrow Stop - with the cycle cl utch 
latched and the cycle shaft backed up against the check 
pawl in its rest position, advance or retard the overthrow 
stop on the cycle clutch collar so that it wi II allow the 
cycle shaft to overthrow its latched position by .001" 
to .015" {Fig. 31-New Style or Fig. 32-01d Style}. 

NOTE: It is best -to set this adjustment on the low side 
of the tolerance. Too much cycle shaft overthrow com
bined with excessive backlash in the gear train could 
allow the filter shaft to overthrow into the path of the 
character interposers. This condition could result in 
intermittent keyboard lock-up or intermittent touch pro
blems. 
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Cycle Shaft Must Be Detented 
When Setting The .007" To 
.015" Overthrow 

.007" To .015" 

I 

Pulley 

FIGURE 31. Cycle Clutch Overthrow Stop, 
New Style 

FIGURE 32. Cycle Clutch Overthrow Stop, 
Old Style 

CAUTION: After adjusting the cycle clutch overthrow 
stop check the cycle clutch sleeve end playas the over
throw stop may bind against the sleeve. 



ALIGNMENT 

Fine Alignment 

1. Tilt Tube End Play - (machines prior to gearless tilt). 

2. 

Thetilt pulley should be adjusted up or down on the tilt 
tube ~o thot .002" tc .00.1" er'l0 ri(lY p')(ic;t in thp. tilt 

tube (Fig. 33). 

FIGURE 33. Tilt Tube End Play Adjustment 

The tilt pulley is attached to the ti It tube by a set screw 
and key agai nst a flat surface on the ti It tube. The set 
screw is accessible through a hole in the left side of the 
carrier. Move the carrier to the right and remove the 
tilt pulley spring and tilt detent spring. The tilt detent 
spring stud can then be removed through the hole in the 
carrier. The hole in the carrier and rocker wi II make 
thetiltpulleysetscrewaccessible with a Bristow wrench. 

NOTE: The height of the tilt sector gear is established 
by shimming between the gear and the top of the yoke. 
The height is set to obtain the proper backlash between 
the tilt sector gear and the tilt ring gear. Be sure to 
re-install the shim if disassembly is necessary. 

Rotate Shaft End Play - Adjust the rotate pulley up or 
down on the rotate shaft so that .002" to .004" end play 
exists in the rotate shaft relative to the tilt tube (Fig. 34). 

L 
. 002" to .004"J . ___ Tilt Tube 

i 
\ 

ROTate Pulley 

FIGURE 34. Rotate Shaft End Play Adjustment 

3. 

4. 
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The rotate pulley is secured to the rotate shaft by a 
wedging block and a set screw. The pulley set screw is 
accessible from below with the carrier centered over the 
cycle shaft and the shift in the upper case. After loosen
ing the set screw the grip of the block on the shaft must 
be broken by rotating the type heod counterclockwise 
manually whi Ie blocking rotation of the pulley. This 
can be done by inserting the 3" screwdriver at the rear 
between the notch in the pulley and the tape guide block. 
Be careful not to damage the tape or pulley with the 
screwdriver. DO NOT rotate the type head clockwise 
against the tension of the tape in an effort to break the 
pulley loose . Tape breakage or other parts damage may 
result. 

NOTE: The heightofthe lower ball socket is controlled 
by a shim located between the lower ball socket and the 
tilt tube. The height relative to the tilt ring must be 
controlled in order to insure proper operation of the ball 
joint. If disassembly of the rocker is ever necessary, 
the shim must be reinstalled. 

Tilt Ring - Theupperball socket should be centered over 
the lower ball socket within .002". It is adjusted by 
moving the tilt ring left or right after loosening the tilt 
ring pivot pin set screws. All side play of the tilt ring 
should be removed by the Pivot pins whi Ie sti II allowing 
the ti It ring to pivot freel y. 

If the tilt ring is not properly centered, the rotate posi
tionofthe head can vary slightly as the head is tilted to 
the different tilt positions. This could constitute a portion 
of the band width in the rotate system. 

The ti It ring is centered at the factory and every effort 
should be made to maintain its centered position. If tilt 
ring removal or replacement is necessary, a feeler gauge 
should be inserted between the tilt ring and the yoke to 
determine the clearance before the tilt ring is removed. 
The tilt ring should be replaced to the same clearance. 

Thetiltringcaneasily be removed if the machine is half 
cycled to a two ti It position. On machines prior to the 
gearless tilt mechanism, care should be taken to insure 
that the ti It sector gears are properly meshed whenever 
the ti It ring is installed. The rear tooth cf the tube sector 
gear should enter the second notch of the ti It ring sector 
gear (Fi g. 35) . 

CAUTION: Side play in the tilt ring can cause poor 
horizontal and vertical alignment. It can also affect 
impression. 

Upper Ball Socket - The upper ball socket must rotate 
completely free of binds with little or no up and down 
play. The ad justment is made by raising or lowering the 
tilt ring spacer by installing thicker or thinner shims at 
the front and rear (Fig. 35). 

In order to check the upper ball socket for binds it is 
necessary to remove the ball joint so that the upper ball 
socket can be rotated by hand. This can be done either 
by removing the tilt ring and upper ball socket together 
and checking them off the machine or by removing the 



upper ball socket and replacing it without the ball joint. 
If the ti It ring is removed, its position relative to the 
yoke must be checked by a thickness gauge before re
moval. 

NOTE: If the upper ball socket, tilt ring, or tilt ring 
spacer are ever replaced by new parts, the shimming 
ad justment must be checked. 

Minimum Play In 
Upper Ba II Socket 

Ti It Ring Spacer 

5. 

Tube Gear 

Shim 

Enters Second Notch Of 
Tilt Ring 

FIGURE 35. Upper Ball Socket Adjustment 

CAUTION: Vertical play in the upper ball socket will 
affect vertical al ignment and impression because the 
type head will not maintain a definite position. 

Also, care must be taken to insure that the entire rotate 
system is free from binds. A bind in the upper ball socket 
can result in poor horizontal alignment ifthe rotate detent 
fai Is to fully seat in the detent notch before print occurs. 
An excessive bind can cause unwanted roller droppage 
in the wear compensator during a negative selection. 
Binds in the system (carrier area) can be checked by 
manually operating the shift arm in and out. 

Ti It Detent - Ad just the guide and pivot screw so that 
the tilt detent will operate freely with no side play 
{Fig. 36). 

Guide Screw 

Ti It Detent 

FIGURE 36. Tilt Detent Adjustment 
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6. 

Excessive side play in the tilt detent will cause poor 
vertical al ignment. A bind in the ti It detent wi" affect 
both the verti cal and horizontal al ignment because it 
will retard or restrict the seatingof the tilt detent which, 
in turn, will retard or restrict the seating of the rotate 
detent. 

Rotate Detent - Ad just the front and rear guides so that 
the rotate detent wi II operate freely with no side play 
(Fig. 37). 

As Little Clearance 
As Possible, 

7. 

As little Clearance 

NEW STYLE 

~ 
As little Clearance As 
Possible, No Binds 

OLD STYLE 

No Binds 

Adjust Guides To Obtain 
Proper Clearance 

FIGURE 37. Rotate Detent Guides 

Excessive play in the detent wi" result in poor hori
zonta� alignment because the detent cannot positively 
position the type head. 

Rocker Shaft - Adjust the rocker shaft left or right to 
obtain.002" to .004" side play in the rocker (Fig. 38). 

o o 

.002/1 to .004/1 - ........ 0-..... - ' 

FIGURE 38. Rocket Shaft Adjustment 



9. 

The side play exists between a C-clip around the shaft 
at the right of the rocker and a thrust washer against the 
carrier casting at the left of the rocker. The rocker shaft 
isheld in place byasetscrew at the left end of the shaft. 

Excessive play in the rocker could affect horizontal align
ment by allowing the rocker to shift its position left to 
right. 

Print Sleeve End Play - Adjust the print sleeve end play 
to be .002" to .004". The end play is controlled by the 
print cam on the right hand end of the sleeve. The ad
justment should not be gained with the ribbon lift cam 
because its set screw tightens down into a dimple in the 
print sleeve fixing the position of the cam (Fig. 39) . 

. 002" To.004" 

End Play Adjust By Print Cam 

FIGURE 39. Print Sleeve End Play 

On machines equipped with an impression control lever 
just the opposite is required: the set screw in the print 
cam tightens down into a dimple in the print sleeve and 
the end play of the print sleeve is gained by laterally 
positioning the ribbon liftcamon the print sleeve. Also, 
the print sleeve key must be positioned to the extreme 
left of the keyway slot in the print sleeve before the 
detent cam set screw is tightened down on the key. 

Detent Cam Follower Bracket - Position the detent cam 
follower bracket which is mounted to the left side of 
the carrier by two screws to satisfy the following con
ditions: 

a. Front to rear for a clearance of .015" between the 
print sleeve and the end of the pin on the cam fol
lower (Fig. 39a). 

Print Sleeve \J@2§.f 
Bracket 

FIGURE 39a. Detent Cam Follower Bracket 
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b. Vertically so that the bottom surface of the pin on 
the cam follower lines up with the scribe line #1 on 
the Hooverometer when the Hooverometer is placed 
against the print sleeve as shown in Figure 39b. 

I+----Hooverometer 

H ./1 #1 Scribe line 

Detent Cam Follower Bracket 

FIGURE 39b. Detent Cam Follower Bracket 

This bracket is set at the factory with a dial indicator and 
should not require readjustment unless it becomes loose. 

NOTE: The position of the bracket directly affects the timing 
relationship between the detent cam and the print cam. An 
improperly adjusted bracket may cause the detents to begin to 
withdraw before the typehead prints, or the typehead to print 
before the de tents have fully seated. If this occurs it will 
generally show up as poor vertical alignment because the tilt 
detent a Iways seats and wi thdraws ahead of the rotate detent. 

10. Detent Mechanism (Machines prior to gearless tilt) The 
detent mechanism must be adjusted to satisfy the follow
ing conditions: 

a. Position the ribbon feed and detent cam left or right 
on the print sleeve so that the inside rib of the cam 
wi II be in I ine with the left hand edge of the ribbon 
feed cam follower (Fig. 40). 

Ribbon Feed And Detent Cam 

Edges Even 

Ribbon Feed 
Cam Follower 

FIGURE 40. Ribbon Feed Cam 



b. Adjust the detent actuating lever support front or 
rear (unde r its lock i ng screw) so that the rotate 
detent will clear the teeth on the type head ski,t 
by .025 11 to .035 11 when the cycle shaft is at rest 
(Fig. 41). This clearance shovld be observed:n 
the type head is manually ti Ited to a two ti It '::'0-

sitionsince the two tilt position provides the ;~!..iH; 

detent with the least amount of mrAio( 

.025" To .035" 

FIGURE 41. Skirt Clearance 

Moving the actuating lever support to the rear wi II 
increase skirt clearance. 

c. With the detent cam follower on the low dwell of 
the detent cam (detents full y seated) rotate the 
actuating lever support unti I .001 11 clearance is 
felt between the detent actuating lever and the 
detent cam follower roller. Rotating the support 
clockwise wi II increase the clearance. 

NOTE: T he ad j ustments of the detent mec han i sm di rect I y 
affecteachotherandmust be adjusted alternately to ob
tain the correct clearances. 

The .001" lost motion adjusted into the system between 
the detent actuating lever and the detent cam follower 
insures that the tilt detent will fully seat in the detent 
notch of the tilt ring. Too much clearance would allow 
the detents to enter their notches too early and withdraw 
too late. This could cause an intermittent erroneous 
character to print, parts breakage, or roller droppage in 
wear compensator. 

The .02511 to .035 11 skirt clearance allows the rotate 
detent to enter and withdraw from the type head notch 
area at the proper time with respect to the rotatin!;l type
head. Ifthisclearance is too small the rotate detent will 
enter the notch area too early and withdraw too late. 
This will also cause an intermittent erroneous character 
to print, parts breakage, or unwanted roller droppage. 
Toomuchskirtclearance will only cause premature wear 
on the detent mechanism due to the leverage gain. 

Since the detent cam and print cam are both keyed to the 
print shaft, the relationshi p between the detent timing 
and the point at which the type head prints is non
adjustable. The designs of the two cams is such that the 
detents will be fully seated in their notches when the 
type head contacts the platen during a print operation. 
The only thing that can effect this timing relationship is 
the position ofthe detent cam follower mounting bracket. 
The position ofthis bracket is fixtured at the factory and 
should not be changed. 
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11. Detent Mechanism (Gearless Tilt) 

The detent mechanism must be adjusted to satisfy the fol
lowing conditions: 

a. With the cycle shaft at rest and the typehead man
ually held in a two tilt position, adjust the ribbon 
feed and detent cam left or right on the print sleeve 
(Figure 42) so that the rotate detent wi II clear the 
detent teeth on the type head ski rt by .025" to .03511 

(Fig. 43). 

Position Left or Right 

Ribbon Feed And Detent Cam 

FIGURE 42. Detent Cam Adjustment 

Moving the cam to the left wi II increase the clear

ance. 

.025" To .035" 

1 __ -r-
FIGURE 43. Skirt Clearance 

b. With the detent cam follower on the low dwell of 
the cam (detents fully seated), loosen the locknut 
on the detent actuating lever support and adjust 
the Bristo screw upordown until there is a clear
ance of .00111 felt between the detent actuating 
lever and the detent cam follower roller (Fig. 44). 

Adjusting the Bristo screw up will increase the 
clearance. 

NOTE: Read the II note II under Adjustment #9 as it per
tains to the gearless tilt mechanism also. 

Coarse AI ignment 

1. Preliminary Print Shaft Timing - With the cycle shaft 
latched in its rest position, loosen the print shaft gear 
and rotate the pri nt sha ft so that the keyway is approxi
matelyin linewiththeendofthe ribbon liff cam follower 
pivot screw (Fig. 45). The keyway wi II be about 45° 
to the rear from the top of the shaft. 



Loosen Locknut ------=:t:n...,..--.. 

FIGURE 44. Detent Lever Support 

Keyway In Line 
With Pivot Hole 

FIGURE 45. Preliminary Timing 

The preliminary setting of the print shaft establishes a 
coarse timing of the two detent entry and withdrawal so 
that the detents wi II not be engaged in their notches when 
the type head and ti It ring are in motion. A more accu
rate timing adjustment will be made later. 

2. Tilt Selector Latches - Formthetwostoplugs (Figure 46) 
abovethetiltselectorlatchesso that the latches will re
set simultaneously (under the latch bai I) just as the cycle 
cl utch check pawl drops into the notch on the check rat
chet at the rest position (Fig. 47). 

~ ~ these lugs 

~ O\~ 

FIGURE 46. Selector Latch Stop Lugs 

Cycle Shaft 

Cycle Clutch 
Check Pawl 

Cycle Clutch 
Check Ratchet 

FIGURE 47. Latches Reset As Check Pawl Drops In 

Loosen Nut To 
Make Adjustment 

Adjust R. H. Pulley 
Adjusting Screw 

FIGURE 48. Tilt Mechanism 
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3. 

The adjustment can easi Iy be checked by hand cycl ing a 
zero-ti It charactertwice in succession. As the cycle shaft 
begins to pass its rest position, place your finger lightly 
against the cycle clutch check pawl while observing the 
selector latches. If the adjustment is correct you should 
feel the check pawl drop into the rest position notch on 
the check ratchet simultaneously as the two selector 
latches reset under the latch bai I. 

Form the stop lugs by tapping them up or down with a 
hammer and screwdriver. The stop lugs should be over
formed sl i ghtl y then brought back to the correct position, 
otherwise the "memory" of the metal wi II cause them to 
restore toward their original position. 

NOTE: It is very important for each selector latch to 
receive the same amount of motion from the latch bail, 
when operated, inorder to produce the proper amount of 
motion to the tilt arm link for a desired selection. If 
one of the stop I ugs is ad justed too low, its respective 
latch will reset early under the latch bail producing an 

excessive amount of latch clearance for that latch. This 
means that this latch when operated wi II not receive as 
much motion from the latch bai I as the other latch wi II 
when it isoperated. This condition which is undesirable 
causes the band width of the system to increase. 

Tilt Arm Motion - Adjustthe tilt link up or down on the 
ti It arm (Figure 48) to control the ti It ring motion so that 
thetiltringwillcoarsealignthesamefor a 3-tilt charac
ter as it does for a zero-ti It character. 

In orderto check this adjustment, it is necessary to roughly 
home the tilt ring first. To rough home, half-cycle a 
zero-ti It character and adjust the right hand ti It pulley 
(Figure 48) so that the tilt detent will enter slightly on 
the rear side ofthe V -shaped detent notch in the ti It ring 
when the ti It ring play is removed in the restoring direc
tion{Fig.49). Asthetiltdetentisallowed to seat itself, 
the rear of the tilt ring should rise sl ightly. This is a 
preliminaryadjustment and will require refinement after 
the proper tilt arm motion is obtained. 

Ti It Detent 

Detent Enters SI ightly 
To The Rear 

Ti It Ring 

---...., 
/,... " 

/ Rear Tooth " 

FIGURE 49. Rough Homing 

\ 
\ 

4. 
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Once the print shaft has been prel iminari Iy timed and the 
tilt ring rough homed, all of the following adjustments 
that require half-cycling should be done under power so 
as to include all the stresses on the system. 

When the tilt arm motion is adjusted properly, a half
cycled letter"j" (3-tilt) will coarse align the same as a 
hal f-cycled letter liZ II (O-ti It). That is, both selections 
will provide the same rising action to the rear of the tilt 
ri ng as the detent is allowed to seat in the detent notch. 
Ifthe"Z" and "j" coarse align the same, the l-tilt and 
2-tiltselections will also coarse align the same because 
of the leverage designed into the system. 

NOTE: The right hand tilt pulley lock nut may be left 
loose while making the tilt arm motion adjustment, be
cause a slight readjustment of the pulley may be neces
sary during the tilt arm motion adjustment. 

On late level machines the tilt arm link has a horizontal 
elongated mounting hole where it fastens about the 
shouldered screw on the tilt arm and the tilt arm is lightly 
spring loaded away from the side frame by a hairpin 
spring. The ti It pulley spring is far stronger than the 
hairpin spring thus holding the tilt arm against the right 
hand end of the elongated mounting hole in the link. 
Although this modification has no definite effect on a 
ti It operation, its function is to remove any slack that 
may appear in the ti It tape. An example is when an 
operator changes the type head she may accidentally tilt 
the head causing the tape to slacken. 

Ti It Ring Hom ing -With a zero-ti It character hal f-cycled 
and the tilt ring play removed in the negative direction 
(restoring direction), adjust the right hand tilt pulley so 
that the rear of the tilt ring will rise about .005" when 
the detent is manually allowed to seat in the detent 
notch (Fig. 50A). 

--1 -
I . 1 

\ ) 

'" / ./ 
"-- ~ 

A B 
Play Removed In 
The Positive Direction 

Play Removed In 
The Negative Direction 

FIGURE 50. Tilt Detent Entry 



5. 

Check the othertilt positions and then refine the homing 
adjustment on the tilt selection that provides the least 
amount of ri se to the rear of the tilt ring. 

As a further check, remove the tilt ring play in the po
sitive direction and observe the detent entry on the for
ward side of the detent notch (Fig. 50B). The detent 
should enter far down the forward slope of the detent 
notch but not so far that it contacts the ti p of the tooth. 
By homing the tilt ring off center, favoring the positive 
side of the detent notch, a maximum amount of wear 
potential is achieved. 

Rotate Spring Tension - Adjust the rotate spring in the 
rocker so that it will have 1-7/8 to 2 pounds tension 
when the machine is half-cycled using a lower case "m" 
(negative 5). The least amount of tension is present in 
the spring when it is in this position. The type head must 
be removed when making this adjustment. 

The rotate spring tension is adjusted by furning the spring 
cage from the front (Fig. 50A). The cage can be turned 
clockwise to increase the tension by pull ing the cage 
toward the left with a spring hook. The spring drum 
retainer automatically snaps into position to retain the 
adjustment. If tension is to be decreased, the retainer 
must be pulled forward to allow the cage to rotate counter
clockwise. Care must be taken to decrease the tension 
slowly so that the cage does not spin freely. Spring 
damage could otherwise result. 

FIGURE 51-A. Rocker Assembly 

Tension of the spring is critical in that it must be prop
erly balanced with the springs of the wear compensator. 
Excessive tension will overload the levers system and 
increase wear. Insufficient tension wi II not provide the 
torque necessary for rapid lower case negative rotate 
operations. It will also affect the wear compensator 
operation ifthe tension is not sufficient to overcome the 
compensator damper spring in the negative-5 position. 
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6. 

The rotate spring tension should be measured with a spring 
scale as indicated by Fig. 51 B. Using a lower case "m", 
read the spring scale while slowly allowing the shift arm 
to move intowardsitsstopscrew. The spring scale should 
read 1-7/8 to 2 pounds just as the arm reaches its stop 
screw. To overcome static friction, read the spring scale 
while the arm is moving. 

Scale Should Be Read Just As 
Shift Arm Reaches Rest Position 

Shift Arm Moves 
Toward Left 

FIGURE 51-B. Spring Scale Measurement For 
Rotate Spring Adjustment 

NOTE: The accuracy given to the next seven coarse 
alignment adjustments determines the "band width" (de
tenting variation) ofthe rotate system. Each one of these 
seven ad justments contributes to the band width in a di f
ferent manner. Generally, it takes experience in mak
ingeachadjustmenttolearnhow much accuracy is need
ed to end up with an accumulated band width which is 
acceptable. The band width of the rotate system should 
never exceed .030" nor should any extra time be spent 
in trying to obtain one any less than .020". 

Rotate Selector Latches 

a. Form the stop lugs above the positive rotate selector 
latches (Fig. 52) so that the latches will reset si
multaneously (under the latch bai I) just as the cycle 
clutch check pawl drops into the notch on the check 
ratchet at the rest position. 

NOTE: The adjustment theory under "tilt selector 
latches" also pertains to the rotate selector latches. 

Form These Lugs 

o 
\ I 

ID~ - - - -------r-'\' 
- -----~ 

~---.l""""~ 

FIGURE 52. Rotate Selector Latches 



b. Adjust the negative-5 latch stop screw so that the 
negative-5latch (Fig. 53) wi II reset simultaneously 
as the check pawl drops into the notch on the check 
ratchet at the rest position. 

Cycle Shaft 
Latched At 

cc::=-----
Adjust Stop Screw ---__ ~ 

Negative Latch Bail 

FIGURE 53. Negative 5 Latch Stop Screw 
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The negative-5 latch controls the position of the 
negative latch bai I during zero and all positive ro
tate selections. Changing the latch ad justment 
causesthecoarsealignmentofthe zero and all posi
tive rotate selections to change equally with respect 
to the negative selections. No change is fe It in the 
coarse alignment of the negative rotate selections 
when the negative-5latch adjustment is altered be
cause the latch is out of the system during all nega
tive selections (Fig. 54). 

Considering the balance lever to be properly ad
justed, the effects ofthe negative-5latch adjustment 
on the system can be explained by the following: 
From the rest position the amount of movement in 
the negative direction given to the rotate bellcrank 

is fixed because the negative latch bai I moves from 
the high point of the negative cam to its low point. 
From the rest position the amount of movement in 
the positive direction given to the rotate bellcrank 
can be increased or decreased by changing the nega
tive-5 latch adjustment. In other words, when the 
machine is at rest the negative-5 latch bai I is rest
ingonthehighpointofthe negative-5 cam. When
ever a no-rotate or positive selection occurs, the 
negative-5 latch bail is allowed to follow its cam 
towards the low point until it is restricted by the 
negative-5Iatch. This small increment of negative 
motion to the negative -5 latch bai I during a no
rotate or po~itive selection causes the positive mo
tion to be reduced by an equal increment. There-

+4 +3 +2 +1 o 

7. 

fore I the ad justment ofthe negative latch can change 
the balance of motion between positive and negative 
selections. Even though it is possible, it is not per
missible to use the negative latch adjustment for 
balancing purposes. The negative latch should al
ways be adjusted for the proper reset clearance. 
This allows the system to operate with optimum lever
age loads in both positive and negative selections. 
Balancing between positive and negative should al
ways be accomplished by adjusting the balance lever. 

NOTE: Figure 54illustrates how the coarse align
ment detenting would change at the typehead if only 
the negative-5 latch adjustment were maladjusted 
on a machine. It is possible for this same detenting 
pattern to show upon a machine that has the correct 
negative-5 latch adjustment but other adjustments 
maladjusted. For this reason it is best to adjust the 
negative latch as specified in the adjustment rather 
than byadjusting it while observing the effects that 
the adjustment change wi II produce at the type head . 

Rotate Arm Vertical - With the typehead removed and 
the machine half-cycled using the letter Ill", adjust the 
rotate link so that the poi nt at the top of the rotate arm 
is 15/32 11 from the machine sideframe. The compensator 
roller should be 1/16" from the top of the slot when this 
adjustment is made. 

#1 Scribe Line 

~ 

FIGURE 55. Rotate Link Adjustment Measurement 

-1 -2 -3 -4 -5 

FIGURE 54. Excessive Negative 5 Latch Clearance 
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8. 

The adjustment sets up a vertical condition for three 
points in the rotate arm, the center of the pulley, the 
rotate arm pivot point, and the rotate I ink connection. 
With the rotute arm vel-tical at a half-cycled zero rotate 
position, the leverage within the rotate arm wi II be the 
same for positive and negative movements of the arm. 

The adjustment can be measured using the #1 scribe line 
on the Hooverometer handle as illustrated in Figure 55. 
The scribe I ine measurement makes allowance for the 
thickness of the compensator damper spring. 

It is important that this adjustment be set as carefully as 
poss i bl e and ma i nta i ned, be cause subsequent ad j ustments 
are dependent upon the correct starting point of the ro
tate arm. 

NOTE: The eccentric stud at the top of the rotate arm 
should be turned all the way to the left at this point to 
prevent interference with subsequent adjustments. 

Preliminary Typehead Homing - Half-cycle the machine 
under power using the upper case letter IITII. Loosen the 
set screw in the bottom of the rotate pulley and sl ip the 
type head so that the detent wi II enter .01011 to .020" 
from the centerofthe detent notch, on the negative side 
of the notch, when the head play is lightly removed in 
the negative direction (Fig. 56). 

FIGURE 56. Type Head Homing 

The main purpose of this preliminary homing adjustment 
istoaid the Customer Engineer in making the rest of the 
coarse alignment adjustments. It places the typehead 
in approximately the correct position so thut its rotation, 
for a given selection, may be easily measured and used 
as a tool in making the next four adjustments. After com
pletingthissequenceofadjustmentsthe preliminary hom
ing adjustment may have to be refined. 

NOTE: Be sure to maintain .002" to .004" end play in 
the rotate shaft when makingthisadjustment. Also, make 
sure that the compensator roller is 1/16" from the top of 
the slot. 

9. Balance Lever - With the machine in upper case loosen 
the lock nut on the balance leverand move the right hand 
memberof the balance lever (Fig. 57) left or right until 
a half-cycled +5/-5 combination detents (coarse aligns) 
the same as a half-cycled letter "Til. The combination 
can easily be obtained by holding the negative-5 latch 
interposerforward with the fore finger whi Ie striking the 
letter "B" with the thumb (a letter "T" will result). 
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Ba lance Lever -----:~~/~r= ........ '"'""'lI-...:-

FIGURE 57. Balance Lever Adjustment 

Begin the adjustment by half-cycling the letter "T" in 
the normal manner. Check the detent entry to see exact
ly how much off-center the detent enters with the head 
play removed clockwise. Next hal f-cycle the letter "T" 
using the cance Ilation method described above and check 
the detent entry. If it is di fferent from the normal liT II , 

it indi cates that the type head has moved because of an 
unbalanced condition between the positive and negative 
motions. 

With the machine in the half-cycled position using the 
cancellation method, adjust the right hand member of 
the balance lever left or right unti I the detenting is exact
ly as it is when the letter "T" is half-cycled normally. 
Changing the balance lever adjustment will not appre
ciablyaffectthedetentingof the half-cycled letter "T". 

NOTE: The nut on the balance lever screw can be left 
loose unti I the correct adjustment is obtained. Be sure 
not to move the adjustment when tightening the nut. 

In Figure 58 the effects of the wear compensator are dis
regarded and all adjustments are correct except the bal
ance lever. The right hand member of the balance lever 
ismaladjustedtoo fartothe left creating too much nega
tive motion and not enough positive motion. Looking at 
the positive side of Figure 58 you can see that the mal
adjusted balance levercausesa progressive loss of motion 
to the rotate bellcrank from the zero to a positive five 
rotate position. The greatest loss of motion is felt at the 
positive five position because the left end of the balance 
lever receives the most motion for this selection. When 
the negative side of the balance lever is operated, the 
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FIGURE 58. Excessive Negative Balance 

maladjusted balance lever causes the rotate bellcrank to 
receive an excessive amount of motion as illustrated by 
the detenting of the negative five rotate position. This 
excessive motion is felt equally in all of the negative 
selections because the negative end of the balance lever 
receives the same motion from the cam for all negative 
selections. The progressive loss of motion felt from the 
negative five to the negative one rotate position is caused 
by the positive side of the balance lever. It produces a 
deficiencyofmotion in the negative selections just as it 
did during the positive selections. 

Notice the detenting of a negative one selection in Fig
ure 58. This selection combines the error of a positive 
four and a negative five causing the negative one ("0") 
to be the worst detenting selection with respect to the 
zero rotate se lection. Although the cance Ilation method 
(+5/-5) combines even a greater error than the negative 
one selection, either one may be used to effectively make 
the balance lever adjustment. Checking the detenting 
of the other positions is not necessary. 

:fthe balance leverwereoutofadjustment in the opposite 
direction so that there was too much positive and not 
enough negative motion, the error pattern would remain 
the same except that the detents would move towards the 
opposite side of the detent notches. 

10. Rotate Arm Motion - The adjustable plate on the bottom 
ofthe rotate arm (Fig. 59) should be adjusted up or down 
sothat a half-cycled upper case letter "W" (+5) detents 
the same as a half-cycled upper case letter "R~' (-3). 
When observing the detenting remove the head play light-
ly in the negative direction. 

The rotate arm motion ismeasuredonlyas far as the nega
tive three position in the negative direction. The nega
tive four and five positions are not used because these 
two positions are affected by the ratio change operation 
of the wear compensator. 

Bycomparingthedetentingofthe "R" (-3) and "W" (+5), 
it can be determined whether or not the rotate arm is 
multiplying the motion, received from the rotate link, 
enough to rotate the typehead to the selected position. 
Once the "R" and "W" are detenting the same, then all 
ofthe selections between positive five and negative three 
will detent well within the acceptable band width pro
vided that all of the previou:. adjustments have been 
made correctly. If a slight difference in detenting must 
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exist between the "R" and "W" it is permissible and some
times desirable provided that the "R" detents more nega
tive than the "W". In other words, it is better to have 
too much rotate arm motion than too little. The reason 
forthis is to place a small amount of wear potential into 
the system for the areas of the differential mechanism 
where wear cannot be compensated for (positive latches 
and latch bail). Thus, as wear occurs in these areas 
causi ng the rotate arm motion to decrease, the detenti ng 
variation between the "W II and II R" wi II also reduce. 

FIGURE 59. Rotate Arm Movement 

Fi gure 60 ill ustrates the effects on detenti ng caused by 
insufficient rotate arm motion. Notice that the largest 
detenting variation occurs between the "W" and "R". 
This is because the "W" and "R" operate in opposite 
directions and the error that appears when these two 
positions are compared is the co:nbined error of both pesi
tive and negative ,Y;o[;vn. 

If the rotate arm motion was excessive the detenting pat
tern would remain the same except that each detent would 
be on the opposite side of its detent notc,h. 

NOTE: The adjustment may be left loose during each 
check unti I the correct position is obtained. 
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FIGURE 60. Insufficient Rotate Arm Motion Ratio Change 

11. Eccentric Stud Adjustment -(Typehead Homing) Use the 
followi ng procedure to ad just the eccentri c stud: 

a. Damper spring stop - as a preliminary adjustment, 
sl ide the damper spring stop down as low as it wi II 
go behind the damper spring (Fig. 61). 

FIGURE 61. Damper, Spring Stop - Preliminary 
Adjustment 

b. Raise the compensator roller all the way to the top 
of the V -shaped wedging slot. 

c. Half-cycle an upper case II Mil (-5) and adjust the 
eccentricstud{Fig. 62) inagainst the machine side
frame unt i I the II M II detents .010" to .020" in the 
negative direction from the center of the detent 
notch when the head play is lightly removed in the 
negative direction (Fig. 63). Make sure that the 
damper spring is fully collapsed against'the machine 
sideframe. 

After the eccentric stud has been properly adjusted 
the compensator roller must be reseated by raising 
it to the top of the V-shaped slot and striking a 
seriesofIM's". The compensator roller should seat 
1/16" down from the top of the slot. I f it drops too 
littleortoo much the rotate link should be adjusted 
and the roller reseated until the 1/16 11 is obtained. 
Having the roller seat 1/16" from the top of the slot 
~etsupavertical condition between the compensat
ing arm and the rotate arm so that the leverage with
in the arm assembly will be the same for both posi
tive and negative moVements of the arm. 
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Eccentric Stud 
(Make Adjustment Here) 

FIGURE 62. Eccentric Stud 

r .010" To .020" 

I~ 
Notch In Type Head 

\ 

Adjustment Made Detent 
With Eccentric Stud 

FIGURE 63. Eccentric Stud 



In some cases it may be found that after the eccentri c 
stud is adjusted the roller will not drop but remain 
trapped at the top of the V-shaped slot. If this oc
curs, lengthen the rotate I ink and then recheck the 
eccentric stud adjustment. 

NOTE: The eccentl:c stud should always be kept 
in the lower half of its orbit so that it will tend to 
turn in the tightening direction as it operates against 
the sideframe. Also, if the correct detenting of the 
II Mil (-5) cannot be easily obtained with the eccen
tric stud adjustment the preliminary homing adjust
ment (Adj. #8) must be readjusted. 

d. Damper spring stop - with the type head removed, 
raise the stop so that when a lower case IIM" is half
cycled the damper spring wi II just collapse against 
the sideframe. Check by pull ing the compensator 
arm away from the sideframe with a spring hook and 
then allow it to go back in slowly (Fig. 64). 

Machine Half Cycled 
To Negative 5 Lower 
Case Character 

Damper Spfing .......... 

Damper Spri ng Must 
Be Completely Collapsed 

FIGURE 64. Damper Spring Stop 

The main purpose of the eccentric stud adjustment is to 
stop the negative motion of the rotate arm as it approaches 
the negative five position so that all of the pressure on 
the compensator roller wi II be relaxed when the com
pensating arm has reached its full negative position. 
Assuming that no ratio change was felt in the system at 
the time of making the eccentric stud ad justment, stopping 
the rotate arm early to relax the pressure on the roller 
wi II cause the negative motion of the rotate arm between 
the negative four and negative five rotate positions to be 
reduced, or the detenting ofthe negative five to be posi
tive with respect to all the other rotate positions. 
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Since the ratio change adjustment will not affect the 
negative five position, the type head is then rehomed 
to the negative five position making it detent properly 
but causing all of the other positions (-4 through +5) to 
detent too far negative. The lost motion of the rotate 
arm is still felt between the negative four and negative 
five rotate positions. The rotate arm motion in this area 
can be controlled by the ratio change ad justment whi ch 
will be discussed under the next adjustment. This re
homing of the typehead to the negative five position 
(which is usually a slight refinement of the original 
homing adjustment) is accomplished by the eccentric 
stud adjustment rather than by slipping the rotate shaft 
within the rotate pulley. It has been found that the 
homing adjustment can readi Iy be refined to the nega
tive five position with the eccentric stud while at the 
same time obtaining a relaxed condition for the com
pensator roller (accomplished by controlling the length 
of the rotate I ink and reseating the compensator roller) . 

12. Ratio Change Adjustment -With the machine hal f-cycled 
under power to an upper case II R", form the paddle on 
the rotate eccentric arm until the uppercase IIRII (-3) 
detents the same as the upper case II Mil (-5). Each time 
the paddle (Fig. 65) is formed the machine must be re
cycled under power before observing the detenting of 
the II R". This allows the eccentri c shoulder to reseat it
sel f in the compensating arm. 

Form This Paddle 

FIGURE 65. Ann Assembly In -3 Position 

CAUTION: When forming the paddle the V-shaped 
wedging slot may accidentally open up causing the roller 
to drop. If this occurs, reseot the roller by raising it to 
the top and striking a series of "M'sil. 

Forming the poddle hw. no effect on the negative five 
position. This can be easily seen by looking at Figure 
66w\;ich5howslhea,-rn assembly in u negative five posi-
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tion. In this position there is a large clearance between 
the paddle and the barrel on the rotate arm therefore any 
change in the paddle position just increases or decreases 
this clearance without affecting the negative five posi
tion of the rotate arm. 

/~--~ 

(~) 

FIGURE 66. Arm Assembly in -5 Position 

The paddle adjustment does affect all of the rotate posi
tions from a negative three to a positive five position 
equally because it controls how long the compensating 
arm will rotate about the eccentric shoulder on the rotate 
eccentric arm as it travels from the negative five position 
towards the negative three position. In other words the 
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more clearance there is between the rotate arm and the 
paddle, the farther the compensating can travel under a 
ratio change condition as it moves towards the negative 
three position. 

Figure 67 illustrates how the detenting pattern of the 
typehead is affected by the ratio change adjustment. 

Notice in Figure 67A that all the rotate positions from 
the -3 to the +5 detent equally but much less negative 
than the -5. This indicates that there is too much ratio 
change (toomuch motion) in the system between the "M" 
(-5) and'the "RII (-3). The paddle should be formed in 
unti I the II RII detents the same as the II Mil . 

Figure 67B illustrates the detenting pattern of a system 
that lacks a sufficient amount of ratio change. All the 
rotate positions from -3 to +5 detent alike but too far 
negative with respect to the -5. The system lacks motion 
between the II M II (-5) and the II R" (-3) therefore the pad
dle should be formed out to increase the amount of ratio 
change. Note that the negative four position is detent
ing the same as the "R" in Figure 67B. This is because 
the ratio change is not occurring at the negative four 
position, thus the arm assembly is operating as one solid 
arm at this position. 

In Figure 67C the conect amount of ratio change is in 
the system. All positions from the -3 to the +5 detent 
the same as the -5, Note that when the II R" detents the 
sameasthe "M II

, the detenting of the ,-4 is slightly dif
ferent. This is caused by the ratio change. No attempt 
should be made to control the detenting of the -4 posi
tion because its position may vary on each machine de
pending on the amount of latio change required (of each 
machine) to make the" R" detent the same as the II Mil . 

IIRII II Mil 
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J 3. Pri nt Shaft Ti m i ng - Advance or retard the pri nt shaft 
relative to its gear to obtain the proper timing of the 
rotate detent. Because of a sl ight redesign of the detent 
cam on machines equipped with an impression control 
lever, the specifications of the timing adjustment for 
these machines is slightly different than the adjustment 
required for machines that are not equipped with an im
pression control lever. Be sure to use the correct ad
justment: 

a. Machines Equipped With An Impression Control 
Lever - Whi Ie slowly hand-cycl ing an upper case 
"M" (-5) remove the head play lightly in the posi
tive direction (against the direction of rotation) and 
observe how the rotate detent ENTE RS the detent 
notch. It should clear the side of the detent notch 
by .001" to .015" just as it enters (Fig. 68a). This 
entry clearance should cause the detent to scrub on 
the sideofthe detent notch during withdrawal when 
the machine is hand-cycled back to rest. During a 
powered operation the dynam i cs of the system causes 
the typehead to lag behind by as much as 12° during 
the restoring portion of the cycle, therefore this 
scrubbing on withdrawal is not felt in the system 
when the machine is operated under power. 

"ENTRY" IWITHDRAWAL" 

FIGURE 68a. Detent Timing OJ The "M" 

Adjusting the detent timing so that the detent scrubs 
lightly on withdrawal when the machine is hand
cycled insures that the detent withdrawal wi II not 
begin to occur before the typehead prints. 

NOTE: Check the detent entry for an upper case 
"W ". The detent must enter the correct detent 
notch. 

CAUTION: After hand-cycling the machine the 
compensator roller must be raised to the top of the 
wedging slot and reseated under power by striking 
a series of "Mls". 
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b. Machines Not Equipped With An Impression Control 
Lever - Hand-cycle an upper case "M" (-5) and 
observe the rotate detent as it operates in the type.
head notch. The detent must enter the correct de
tent notch and withdraw without restricting the re
storing of the typehead. There should be .002" to 
.004" backlash felt in the type head when the detent 
has withdrawn approximately half-way down the 
slope of the detent notch (Fi g. 68b). 

Afteradjustingthetimingof the rotate detent to the 
upper case letter "M" (-5), check the detent entry 
and withdrawal of an upper case letter "W II (+5). 
I fthe detent restri cts the type head from restori ng on 
withdrawal when the "W" is slowly hand-cycled, 
advance the print shaft slightly until the "W" has a 
withdrawal backlash of .002" to .004". When the 
withdrawal adjustment has been completed check 
the detent entry on bath the "W" and II Mil . The 
detent must enter the correct notch. 

CAUTION: After hand-cycling the machine the 
compensator roller must be raised to the top of the 
wedging slot and reseated under power by striking 
a series of "Mls". 

Typehead Restoring 
~ 

FIG URE 68b. Withdrawal Clearance 
For The "M" (-5) 

If difficulty is encountered in obtaining the correct detent tim
ing, check the following items: 

a. Detent skirt clearance - favor the high side of the 
tolerance. 

b. Typehead homing - favor the high side of the tol
erance. 

c. Band width - make sure that it is not excessive. 

d. Head play - it should be .048" to .067" measured 
at the typehead skirt. If excessive head play is 
suspected the ball joint should be replaced and the 
typehead homing adjustment refined. 



CAUTION: Excessivelyadvancedor retarded tim
ing can cause parts damage as well as poor hori
zonta� al ignment or improper selection. This could 
happen if the detent entered the wrong notch or re
mained in the notch too long. 

NOTE: Be sure to maintain .002" to .004" end 
play in the print shaft. 

14. Shift Motion - The shift arm adjusting screw (Fig. 69) 
should be adjusted in or out to obtain 180 0 rotation of 
the typehead during a shift operation. 

The adjustment can be checked by observing the detent
ing in the lower case compared to the upper case using 
the letter "M". The detent MUST enter the lower case 
notch EXACTLY the same as it does the upper case notch. 
Check by half-cycling the machine and manually with
drawing the detent. Remove the head play clockwise 
and allow the detent to re-enter slowly. A final check 
can be made by comparing the detent withdrawal timing 
oftheupperand lowercase. They must be exactly alike. 

Maladjustment can cause misalignment in the lower case 
while the upper case remains good. 

CAUTION: Be sure that the shift cam is detented at 
each position during the check and that the cycle shaft 
is p~operly latched at the half-cycle position. 

Shift Arm 
Adjusting Screw 

FIGURE 69. Shift Motion Adjustment 

15. Final Check - After completing the foregoing ad just
ments, a final check should be made to see if any re
finements are necessary. Compare the coarse a I ignment 
detenting for the letters WORMT. The band width of 
this group should not exceed. 030" and none of the group 
should detent closerthan .010" tothe center of the notch 
when the head play is removed in th~9Qtiv_e direction. 

The following table can be used to diagnose the cause of 
excessive band width between the letters WORMT. These 
letters are chosen because of their rotate selections. If 
anexcessivebandwidthexists, it will be greatest among 
these characters. In making the diagnose, follow the 
sequence as listed. 
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Excessive Band 
Width Between 

T (zero) and 0 (-1) 
R (-3) and W (+5) 
R, W, and T 
M (-5) and R ( -3) 

Cause 

Incorrect balance 
Incorrect rotate arm motion 
Incorrect latch clearances 
Incorrect paddle adjustment 

Unwanted compensator roller droppage may result from 
one or more of the foi iowing. 

a. "Beqting the shift" 

b. Improper detent timing 

c. Malse lection (popping latches) 

d. Incorrect rotate spring tension or damper spring ten
sion. 

e. Binds in the typehead, upper ball socket, rotate 
shaft, rotate pulley, or rotate spring. 

f. Binds in the compensator or lever system. 

g. Loose differential mounting bracket. 

h. Ex~essive band width or head play. 

If the band width appears to be all right but the align
ment is not satisfactory, check the· following items: 

a. Detent timing. 

b. Playorbindsinthe tilt or rotate detents. Side play 
in the rotate detent can be checked by holding down 
the interposer for the letter" N" so that it repeats 
for a full line. Move the carrier back manually 
and repeat the operation without indexing. The 
second line should cover the first line exactly. If 
any of the characters are shadowed, side play in 
the rotate detent cou Id be the cause. 

c. Loose fitting upper ball socket. 

d. Excessive play in the carrier or rocker. 

e. Binds in the rocker parts. 

f. I f the -5 characters vary horizontally, improper 
damper spring tension could be the cause. 

g. Improper tilt adjustments can cause poor horizontal 
alignment by delaying the detent seating. 

NOT E: A fte r the mac h i ne has been in use for some 
time, wear in the tape system will allow the typehead 
to drift in the negative direction. It is not necessary to 
sl ip the rotate shaft within the rotate pulley to REFINE 
the typehead position. The proper position may be gain
ed by refining the eccentric stud adjustment. Be sure to 
RESEAT the compensator roller after changing the eccen
tric stud ad justment. (Maintain the roller position 1/16 11 

from the topofthe slot by adjustment of the rotate link.) 



1. 

2. 

PRI NT MECHAN ISM - OLD STYLE 

Copy Control Lever - With the copy control lever de
tented in the forward position, the high points of the 
eccentrics should be vertical (Fig. 70). Adjust the copy 
control lever on the shaft to satisfy this condition. 

This adjustment provides the most effective operation of 
the eccentrics in moving the platen forward and back. 

NOTE: The stop ears on the copy control detent spring 
should be formed to provide positive detenting in the 
extreme front and rear positions of the lever. 

CAUTION: The adjustment of the copy control lever, 
while important as a preliminary setting, should not re
quire adjustment unless it becomes loose or parts replace
ment is necessary. Any change in the adjustment will 
affect the front to rear position of the platen requiring 
that other adjustments be altered to compensate. 

Eccentric Retaining Plates - For maximum efficiency of 
the copy control eccentrics, adjust the plate on each 
side of the machine so that no front to rear play exists 
between the eccentrics and the retaining plates (Fig. 70). 
Be sure that no binds exist. 

Copy Control Lever 

Copy Control 
Ecc. o. 

3. 

4. 

Platen Latches - Ad just the platen latch eccentrics with 
the high part down so that the platen is held firmly in 
position vertically and horizontally. The latches should 
latch and unlatch freely with the feed rolls released. 

Platen Position - To properly adjust the print mechanism, 
the correct position ofthe platen must be established first 
and then the print adjustments made relative to the platen 
position. This involves both a height adjustment and a 
front to rear position. Because of the method used in 
measuring these posiHons, it is necessary to consider them 
together and ad just them alternately unti I both are correct. 

#4 Scribe Line 

Hooverometer Handle 
Must Be Vertica·' 

FIGURE 71. Platen Height Adjustment 

Bracket Ecc. 

FIGURE 70. Copy Control Mechanism 



a. Platen Height - With the head of the Hooverometer 
set at the '4 scribe line, the platen should just touch 
the base of the handle when the head is resting on 
the escapement rack (Fig. 71). 

Ad just the platen guide bracket eccentrics to obtain 
this condition (Fig. 70). The high part of the eccen
trics should be kept to the rear. It is necessary to 
leiTIIJ-Ve the de fleetv. G .. d f.vl.t feed iO!!S whe .. check-
ing the adjustment with the Hooverometer. 

NOTE: The Hooverometer should be inserted at a 
position just to the left of the escapement cord drum 
when checking the right side and directly in line 
with the rotate-two latch when checking the left 
side. The handle of the Hooverometer must be as 
nearly vertical as possible during the checks. The 
base of the handle does not reach the center line of 
the platen when the handle is vertical, but the di f
ference in height has been compensated for in the 
location of the scribe line. 

b. Platen Front to Rear - With the head of the Hoover
ometer set at the #2 scribe line, the tool should 
just span the distance between the platen and the 
print shaft as illustrated in Fig. 72. Adjust the 
platen adjusting eccentrics to obtain this condition 
(Fig. 70). 

FIGURE 72. Front to Rear Platen Adjustment 

Check at both ends of the platen. In order to adjust 
the platen adjusting eccentrics it is also necessary 
to loosen the front screws in the eccentric retaining 
pi ates . (Be sure that the Hooverometer does not rest 
on the pri nt shaft keyway.) 

NOTE: After the correct vertical and horizontal 
positions ofthe platen are obtained with the Hoover
ometer, the vertical position may be refined to pro
vide even printing between the tops and bottoms of 
the characters. Check at both ends of the writing 
line. 

CAUTION: Any change in the front to rear posi
tionofthe platen necessitates a readjustment of the 
velocity control plate and anvi I. Also, any change 
in the platen position may alter the paper feed ad
justments. All paper feed adjustments should be 
checked and readjusted if necessary. 

5. 
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Carrier Shoe Ad justment 

a. Carrier Shoe (Old Style) - Adjust the upper carrier 
shoe eccentric mounting stud to provide .001" to 
. 004" vertical motion of the carrier at the rear 
(Fig. 73). Check at several points along the writing 
line. 

Thi~ l)mollnt of play insures free lateral movement 
ofthe carrier yet restricts the vertical movement to 
help prevent variation in the vertical alignment of 
the 'type. 

NOTE: The eccentric is accessible with the 3" 
screwdriver throush the opening in the escapement 
bracket just above the tab torque bar. The side of 
the screwdriver blade should be used if possible. 

Carrier Shoe 

Escapement Rack 

FIGURE 73. Carrier Shoe - Old Style 

b. Carrier Shoe (New Style) - Adjust the upper carrier 
shoe eccentric mounting stud to provide .002" to 
. 006" vertical motion of the carrier at the rear 
(Fig. 74) when the spring load on the upper shoe is 
suppressed. 

FIGURE 74. Carrier Shoe - New Style 

NOTE: The vertical motion may be felt by firmly 
moving the carrier up and down at the rear, so as 
to overcome the effects of the spring load on the 
upper shoe. 



6. Velocity Control Plate - The velocity control plate must 
be adjusted to satisfy the following two conditions. 

a. With the cam follower held lightly against the low 
point of the print cam, the center of the home char
acter should clear the platen by .260" to .270". 

b. With the cam follower held I ightly against the high 
point of the print cam, the home character should 
clear the platen by .020" to .030". 

The copy control lever should be forward for both ad
justments. These ad justments should be made with the 
carrier positioned in the center of the writing line. On 
long carriage machines the adjustments should be made 
with the carrier at the extreme left hand position. 

The print cam has a fixed amount of rise from its low 
point to its high point. For this reason, the print cam 
follower always receives the same amount of powered 
travel ormotion from the print cam. However, the amount 
of powered travel that the rocker and type head receive, 
from the print cam follower, is directl.y dependent upon 
the position ofthe velocity control plate pirv in the forked 
slot of the follower (Fig. 75). Moving the pin to the 
front of the slot decreases the po we red trave I of the type
head as shown by dimension A (Fig. 75). Moving it to 
the rear increases the powered travel, as shown by dimen
sion B. 

Print Cam 

Print Cam Follower 

FIGURE 75. Velocity Control Plate Adjustment 

Because of the constant operational speed of the print 
cam and follower, the typehead velocity must increase 
or decrease proportional to the increase or decrease in 
powered travel. An accompanying change in typehead 
velocity occurs when the powered travel is changed be
cause the type head must always travel from its rest posi
tion to its active position in the same amount of time 
regardless of what this distance may be. 

The proper impact velocity of the typehead can be 
achieved by controlling the amount of powered travel of 
the type head whi Ie maintaining at the same time the 
correct amount of free flight. Since the position of the 
platen has been previously fixed and the amount of free 
flight is determined by the point at which the limit of 
powered travel occurs relative to the platen, only the 
rest position (beginning of powered travel) may change 
when the amount of powered travel is changed. There-
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fore, in order to maintain a fixed amount of free flight 
to the typehead when the amount of powered travel is 
changed, the velocity control plate pin must also be ad
justed up or down relative to the rocker. 

The eccentric shouldered nut (Fig. 76) on the velocity 
control plate provides a means of controlling the vertical 
position of the velocity control plate pin relative to the 
rockerthereby controlling the free flight of the typehead. 
The elongated hole in the velocity control plate (behind 
the binding screw) allows the velocity control plate pin 
to be adjusted front or rear in the forked slot of the fol
lower thereby controll ing the amount of powered travel 
that the type head wi II receive. Each adjustment affects 
theotherand must be adjusted alternately until both are 
correct . 

The adjustments can be made easi Iy if the following pro
cedure is used. 

a. Raise the anvi I ad justing eccentrics and the restor
ing cam follower eccentric to prevent any inter
ference, and remove the ribbon feed plate for ac
cessibility. 

b. If the velocity control plate is loose or completely 
outofadjustment, set the high part of the eccentric 
forward and tighten it in place. Adjust the plate so 
that about 1/32" ofthe adjusting slot is visible above 
the binding screw and tighten the screw friction 
tight. These settings provide a good starting point. 

c. Hand cycle the machine using the letter liZ II until 
the print cam follower is on the high point of the 
cam. Do not hold the type head toward the platen. 
With the mechanism in this position, adjust the 

Type Head 
Held Slightly 
Forward 

Slight Drag On Three Tab Cards 

Approx. 1/.32" Of Slot 
Visible Above Head Of 
Screw 

FIGURE 76. Velocity Control Plate 
Eccentric Adjustment 



velocity control plate eccentric until a slight drag 
is felt on three tab cards inserted between the type
headandthe platen(Fig. 76). A heavy drag should 
be felt on four cords. No drag should be felt on 
two cards. You should not be able to insert five 
cords, 

This will place the limit of powered travel of the 
f !,~le fl,?f1,-j O?O" to .030" away from the platen 
(providing the typehead with the proper amount of 
tree flight), 

Hand-cycle the machine unti I the print com follower 
is at the low point of the cam. This may not be at 
t~e rest position. The low point of the cam can be 
0 c?termined by observing the movement of the head 
r:)'·,ard the front of the machine. With the typehead 
01 its most forward point, adjust the velocity control 
pI]te pin forward or back in the cam follower slot 
until a clearance of .260" to .270" exists between 
the center of the letter "Z" and the platen (Fig. 77). 

Since this. 260" to .270" is measured between the 
typehead and the platen it is not a measurement of 
the powered travel of the typehead. The .020" to 
.030" free flight is included in this .260" to .270" 
and must be subtracted in order to determine the 
amount of powered travel. The powered travel must 
never exceed .265" as this wi II cause typehead 
breakage. 

The base of the Hooverometer handle can be used 
asa measuring device as illustrated in Fig. 77. The 
handle base is about .250" thick; however they do 
not all measure the sarne. Each handle should be 
measured with a dial indicator or micrometer to 
determine its exact size. When the size of the 
handle base is determined, a thickness of tab cards 
should be placed around the platen that will total 
.260" to .270" when added to the thickness of the 
handle base. 

FIGURE 77. Velocity Control Plate Adjustment 
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7. 

e, Both adjustments must be rechecked and refined until 
these conditions are obtained. Be sure to tighten 
both screws firmly when the adjustments are com
pleted, 

NOTE: The ad justments shou ld be checked with 
the ribbon removed, 

These (di'_'~tmpntc; nre designed to produce optimum 
print quality for most applications; however, a cer
tain amount of variation in velocity is permissible in 
order to satisfy a customer1s appl i cat ion. Be cautious 
of creating an excessive increase or reduction in 
velocityas this will adversely affect the uniformity 
of impression between characters and the generai 
appearance of the printed copy. 

Anvil - The eccentric at each end of the anvil is ad
justed so that the anvi I properly restricts the free flight 
of the typehead. The adjustment can be checked by 
typing a period with the copy control lever set all the 
way back. The period should fai I to print or print very 
faintly. With the copy control lever pulled forward one 
notch (fourth position), the period should print lightly. 
The ribbon and one sheet of paper should be used when 
making the check. The check should be made at each 
end ofthe platen only, because flexing of the parts wi II 
allow a slightly different condition in the middle of the 
platen. The high part of each eccentric should be kept 
to the rear. 

NOTE: The restoring cam follower eccentric should be 
adjustedallthewayup while the anvil is being set. On 
7231s and 725 1s the carrier buffers must also be moved up 
out of the way of the anvi I (Fig. 78). 

The free flight must be restricted to insure that the char
acters will all emboss the paper to the same depth. If 
no restriction were applied, the smaller characters such 
as punctuation marks would be allowed to emboss too 
deeply. The surface area somewhat restricts the amount 
of embossi ng for the larger characters; thus if the free 
flight of the rocker is stopped at the right point I even 
impression between all characters wi II result. 

CAUTION: Raising or lowering either end of the anvil 
will slightly affect the adjustment at the other end. Be 
sure to recheck each ad justment. A clearance of .010" 
to .045" must be maintained between the left anvi I 
bracket and the sideframe for noise reduction purposes. 
Adjust the bracket left or right on the anvil to obtain 
the clearance (721 only) 

8. Carrier Buffers (723 and 725 only) - A buffer plate at
tached to the right side of the carrier and an adjusting 
screw under the left side strike the top of the anvil to 
prevent the print shaft from flexing downward. Each 
should have .002" to .004" clearance with the top of 
the anvil (Fig. 78). 



9. 

FIGURE 78. Carrier Buffers (723 & 725) 

Print Cam Follower 

a. Print Cam Follower Stud - Adjust the pivot stud left 
or right so that the rubber roller on the follower is 
centered on the surface of the restoring cam. The 
stud is held in place in the carrier by a set screw 
that is accessible from the bottom of the machine. 

b. Restoring Cam Follower Eccentric - With the print 
cam follower at the high point of the cam and the 
platen removed, hold the type head toward the rear 
until it is restricted by the anvil and striker. The 
rubber roller should just touch the restoring cam 
{Fig. 79}. Adjust the eccentric, keeping the high 
point forward, to satisfy the condition. 

NOTE: If the roller is too close to the restoring 
cam, it may bind against the cam during print shaft 
rotation. If too much clearance exists, the type
head may not be restored as quickly as it should 
and bl urred characters may resu It. 

10. Even Printing - Position the yoke under its mounting 
screws so that the density of the left and right sides of a 
printed character will be uniform. 

CAUTION: Thisadjustment affects the tilt ring homing 
adjustment, the typehead homing adjustment, and the 
detent cam and actuating lever adjustments {skirt clear
ance}. Be sure to check these after changing the posi
tion of the yoke. 

1. 

6. 
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Stri ker Aga inst Anvi I 

FIGURE 79. Restoring Cam Follower Eccentric 
Adjustment 

PRINT MECHANISM - NEW STYLE 

Adjustmentsonethrough five remain exactly the same as 
they appear on the old style print mechanism. After 
completing these five adjustments, begin here with ad
justment number six. 

Carrier Support (long carriage machines) - Adjust both 
endsofthesupportvertically to maintain .001" to .004" 
clearance with the bottom of the ribbon feed bracket 
along the entire length of the writing line (Fig. 80). 

'Carrier Support ~ 
(Anvil) I 

FIGURE 80. Carrier Support 

.OOJ II To 

i 
t 

(Long Carriage Machines) 
The support is secured to the machine power frame by 
two binding screws at each end. Elongated holes in the 
machine power frame enables the support to be adjusted 
verti cally. This ad justment serves the same purpose as 
the carrier buffers on the early level machines. 



7. PrintCamFollowerStopScrew - Adjust the cam follower 
stop screw so that the print cam follower roller clears 
the print cam by .020" when the machine is at rest 
(Fig. 81). This clearance allows the roller to shift from 
one lobe to the other without rubbing on the cam. Use 
the following procedure to obtain this adjustment: 

FIGURE 81. Print Cam Follower Stop Screw 

a. With the machine resting on its back, slowly hand 
cycle a high velocity character until the leading 
edge of the print shaft keyway I ines up with the 
center of the roller pin on the cam follower (Fig. 82). 

I~ __ - - - - - - __ -L::j 
I ------- I 
~i ~ 

~~.'I I ",.t III!I!I!!!III!I~ 
==~!I I~I ~ 

LJ I; 
~ Pin 13 
I I "I 
I I I I 

l '-, I I , I--r-
-" I I i--

I Keyway 
I I I 

I I I I 
l __ -_-.= = = ~J 

FIGURE 82. Keyway In Line With Roller 

b. loosen the stop screw locking nut and back out the 
stop screw approximately two turns. (The roller 
should be resting against the cam at this point.) 

c. Withthemachinerestingon its back, place a .001" 
or .002" feeter gauge between the print cam and 
the follower roller (Fig. 83). This can be accom
plished by manually holding the rocker toward the 
platen while inserting the feeler gauge from the 
front of the carrier{to the right of the carrier pointer) 
just above the line lock bracket. With the gauge 
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in position I allow the rocker to come back to rest. 
The feeler gauge should become trapped between the 
roller and the cam. Then I slowly turn the stop screw 
in until a minimum drag is felt on the feeler gauge as 
it is withdrawn. 

FIGURE 83. Feeler Gauge Trapped 
d. Tighten the locking nut without moving the screw. 

NOTE: Thisadjustment may be checked by apply
ing a light film of #17 grease on the print cam (in 
the area indicated in Fig. 84) and then observing the 
track that the roller makes in the grease when the 
machine is hand-cycled. If the stop screw has been 
adjusted properly, the roller track in the grease 
should begin at point "A" (Fig. 84) which is the 
beginning of the second low dwell on the print cam. 

If the rollertrack begins before point II A", the roller 
isadjusted too close to the print cam when the ma
chine is at rest. Improper roller to cam clearance 
may cause the roller to drag on the print cam as it 
shifts during a low velocity selection. Thus, the 
roller may fail to shift, or shift improperly. If the 
roller is adjusted too close to the cam at rest I it 
may receive a ski -jump effect from the print cam as 
it attempts to follow the print cam from the first 
low dwell to the second low dwell. This will create 
excessive noise and wear along "4/ith an adverse 
effect on the type head impact velocity. 

If the roller track begins after point II A" , the roller 
rests too far away from the first low dwell of the 
print cam and a loss in typehead velocity may result. 

FIGURE 84. Roller Track In Grease 



8. Velocity Control Cable Adjustments - Thevelocityr::on
trol cable is adjusted to satisfy the following condir~ons: 

a. Carrier Cable Clamp - Loosen the clamp screw and 
slide the cable sheath left or right under the clamp 
until theendofthe sheath is flush to .010 11 recessed 
with the right hand edge of the clamp (Fig. 85). 
This adjustment prevents the yoke actuating lever 
from choking off against the cable sheath. 

I /' 

Flush To .010" 
I I 

r 

Clamp 
I ',@ ~ ! 
I -- I I,. ____ - __ - _ - - -' 

. -- - - - - - - - - - - - - .,..' 

FIGURE 85. Carrier Cable Clamp 

b. Carrier Cable Guide - Position the cable gui de hori
zonta� and as high as possible without binding the 
cable against the carrier (Fig. 86). This adjustment 
holds the cable up as high as possible yet allows it 
to slide freely front and rear as the carrier moves 
along the writing line. 

c. Carrier Cable Deflector - Form the deflector front 
or rearto prevent the cable from getting behind the 
carrier (Fig. 86). Check along the entire writing 
lineto make certain that the deflector does not rub 
on the powerframe. 

FIGURE 86. Carrier Cable Guide 

d. Center Cable Clamp - Position the cable sheath 
left or right within the center cable clamp so that 
the bend in the cable wi II just touch the machine 
side frame (left) when the carrier is resti ng tNO spoces 
from the extreme left hand margin. This adj;Jst
ment allows the carrier to operate freely along 
the entire length of the writing line and allows the 
velocity control cable to operate with a minimum 
of flexing. 
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XG"",. R H Dust Shield 
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FIGURE 86A. Dust Cover And Clamp 
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Keyboard Cable Clamp - Loosen the clamp screw 
(Fig. 87) and move the cable sheath forward or back 
under the clamp to satisfy the following condition: 

, ~ ". - - - - - - -
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Clamp 
./ --FIGURE 87. Keyboa'rd Cable Clamp 

When a low velocity character is half-cycled, the 
print cam follower roller must shift onto the low 
velocity lobe of the print cam by the width of the 
roller plus .030 11 to .040 11 (Fig. 88). Movingthe 
cable sheath to the rear wi II produce more motion to 
the roller by reducing the amount of lost motion felt 
within the oversized eyelets of the cable . 
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FIGURE 88. Roller Shifted To Low Velocity Lobe 



NOTE: This adjustment may be checked by al
ternately cycl ing a low and high velocity character 
after applying a light film of #17 grease to both 
lobes of the print cam. Observe the tracking of 
the roller in the grease to determine if the roller is 
shifting properly. Make certain that the roller re
stores fully under the high velocity lobe when the 
machine is at rest. 

9. Low Velocity Latch Link - Adjust the low velocity latch 
fTnk(Fig. 89) inthe followingmanner: With the machine 
latched at rest and the low velocity latch held against 
the adjusting stop on the cam follower, match the pin 
clevis on the link with the hole in the latch. When 
matching the clevis, be sure to hold the I ink toward the 
rear of the machine so that the low velocity vane will be 
against the tail of the interposers. 

/ -:" ____ Link 

Low Velocity Cam 

FIGURE 90. Low Velocity Cam Adjustment 

c. Tighten the lowvelocitycam set screws. Make sure 
that the cam does not move in relation to the fol-

\. - - - - j lower. Also make certain that the cam is positioned 
I laterallyonthe filtershaft so that it is centered be-

~ -I ~ tween the cable anchor bracket and the shi ft release 
,."".- ---" ......... 

" " .,.-'( 
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I 
I 

, / 
'" ,/ Stop _____ "'/ 

FIGURE 89. Low Velocity Latch Link 

NOTE: The link adjustment insures that the latch will 
takea full bite on the adjusting stop and that there will 
be no lost motion in the system. 

10. Low Velocity Cam Adjustment - The cam should be ad
justed radially on the filter shaft so that the following 
condition will exist: When a low velocity character is 
slowl y hand-cycled, the low velocity latch should clear 
the adjusting stop on the cam follower by .008" to .012" 
(Fig. 90) just as the cam follower begins to move down 
off the hig~ dwell of the low velocity cam. Advance 
or retard the cam to satisfy this condition. 

This adjustment can be easily made in the following 
manner: 

a. Slowly hand-cycle a low velocity character until 
one of the scribe marks on the cam is in line with 
thecenteroftheshoeon the cam follower {Fig. 90). 

b. Without moving the cam, loosen its set screws and 
then sl ightly dclvance or retard the filter shaft (with
in the cam) until the .008" to .012" between the 
latch and the stop is obtained. Advancing the filter 
shaft will increase the clearance; retarding will 
decrease it. 
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arm. 

NOTE: This adjustment insures that the print cam 
followerrollerwill shift to the I~w velocity lobe at 
the earl iest possi ble time during a low velocity pri nt 
cycle. 

CAUTION: "Safety" - be sure to disconnect the 
I ine cord before attempting to rotate the fi Iter shaft 
by hand. 

11. Low Velocity Cam Follower Stop - With the cycle shaft 
latchedatrest, adjustthe stop for .008" to .012" clear
ance with the low velocity latch (Fig. 91). Loosen the 
binding screw "A" to make this adjustment. 

Cam Follower Stop 

FIGURE 91. Cam Follower Adjusting Stop 



NOTE: Too l;ttle clearance may prevent latching of 
the low velocity latch resulting in a continuous low 
velocity operation for all characters. Too much clear
ance might allow a slight pull to be produced on the 
cable duringa high velocity operation which could shift 
the follower roller partially onto the low velocity lobe. 

12. PoweredTravel-With the cycle shaft latched at rest 
and the impression control lever set at position 4, loosen 
the binding screw and move the detent plate forward or 
back unt i I a cl earance of .250" exi sts between the pi aten 
and the center of the letter "Z" (Fig. 92). This clear
ance can easi Iy be measured with the foot of the Hoover
ometer which is approximately .250". When measuring 
the adjustment, remove the tilt ring play by depressing 
lightly on the rear of the tilt ring. 

Hooverometer 

FIGURE 92. Powered Travel 

CAUTION: The copy control lever must be positioned 
all the way forward when making adjustments #12 and 
#13. 

13. Free Flight - Set the impression control lever at 4 and 
then hand-cycle the machine until the print cam follower 
roller is resting on the high point of the print cam. At 
thispoint .035" of free flight should exist between the 
platen and the center of the letter "Z". Adjust the 
eccentric on the impreS$ion control lever to obtain this 
condition(Fig.93). Keepthe high part ofthe eccentric 

forward. 

NOTE: The pusher end of the large spri ng hook measures 
approximately .033"andmaybeusedtogauge this clear
ance. When measuring this clearance, remove the tilt 
ringplaybydepressinglightlyonthe rear of the tilt ring. 

CAUTION: Each of these adjustments (powered travel 
and free fl ight) directly affect each other and must be 
adiusted alternately until both are correct. 
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Impression Control LeverLOrge s~ 

1. 

Eccentri c 

FIGURE 93. Free Flight 

ESCAPEMENT MECHANISM 

E sca pement Bracket - Ad just the escapement bracket 
front to rear so that .011" to .017" clearance exists be
tween the escapement bracket and the tab torque bar 
(Fig. 94). Keep the rear surface of the bracket parallel 
to the torque bar. The clearance should be observed be
tween the flat part of the bracket and the torque bar. 
Disregard the raised area that acts as a back-up for the 
torque bar on later level machines. 

NOTE: The following relationships are affected by the 
position of the escapement bracket - tab lever trigger 
to tab torque bar, tab lever pawl to tab rack, tab lever 
to escapement and backspace pawls, tab lever trigger 
to tab overthrow stop, escapement and backspace pawls 
to escapement torque bar, escapement torque bar to pawl 
pivot stud, and escapement torque bar to tab latch. 
Each of these relationships must be checked and re
adjusted ifnecessaryafter any adjustment of the escape
ment bracket. 

. a 1 111 to .017" 

Escapement Bracket 
Positioned To Obtain 
Clearance 

Check Entire Length Of Writing line 
For Possible Warped Torque Bar 

FIGURE 94. Escapement Bracket 



2. Escapement Torque Bar Stop 

a. New Style - The torque bar stop located at the right 
end of the torque bar should be adjusted for a rest 
position clearance of . 008" to . 01 A" between the 
torque barandthe lug on the escapement powl (Fig. 
95) . 

.008" To .010" 

~ 

V 
Torque Bar Stop 

FIGURE 95. Torque Bar Stop (New Style) 

b. Old Style - Form the torque bar stop located at the 
left end of the torque bar so that a clearance of 
.002" to .006" exists between the torque bar and 
the lug on the escapement pow I (Fig. 96). 

Form Stop To Obtain Clearance 

Tab Rack 

1------- Torque Bar 

Escapement Pawl 

FIGURE 96. Torque Bar Stop (Old Style) 

The escapement cam used with the new style escape
ment mechanism provides greater available travel 
for all escapement parts; therefore more clearance 
is permissible and desirable between the torque bar 
and the escapement pow I lug. 

CAUTION: Make certain that the escapement trig
ger does not prevent the escapement torque bar from 
resting against the stop when making the torque bar 
stop adjustment. Also, check the powl mounting 
stud and, on long carriage machines, the torque 
bar back stop. Neither one of these should be 
touching the torque bar when the stop adjustment is 
being made. 

3. 

4. 

5. 
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Pawl Mounting Stud - Rotate the pawl mounting stud so 
that it clears the escapement torque bar by .001" at the 
closest point along the writing line (Fig. 97). Keep the 
high port of the eccentric toward the left so that the I 

force of the torque bar wi II tend to tighten the stud in
stead of loosen it. 

~! _____ .~e~r \ 

FIGURE 97. Pawl Mounting Stud Adjustment 

Torque Bar Back Stop (long carriages only) - Adjust the 
back stop forward or back on its mounting stud so that 
there is a .001 11 to .00511 clearance with the torque bar 
{Fig. 98). _ _ 
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FIGURE 98. Torque Bar Backstop 

Pivot Pin Eccentric (found on early level machines only) 
The eccentric collar should be adjusted with the high 
point up so that it just touches the operational latch 
bracket (Fig. 99). This prevents the pivot pin from 
bowing during a print escapement operation. On long 
carriage machines the eccentric should also be adjusted 
laterally on the pivot pin so that the end play of the 
pivot pin will be .00211 to .00511 . 

Carri er Return 
Latch Arm 

FIGURE 99. 

Latch Bracket Assembly 

Eccentric Should 
Be Up And T ouch
ing Latch Bracket 

Pivot Pin Eccentric 
(Early Level Machines Only) 



6. 

NOTE: The eccentric may require a readjustment if 
the rest poshion of the pivot pin is changed during car
rier return adjustments. 

Escapement Cam - Adjust the cam by rotating it on the 
fi Iter shaft so that the cam follower roller just reaches 
the low point of the cam at the rest position (Fig. 100). 

The cam is accessible from the top by inserting the Bristol 
wrench between the carrier return and backspace key
levers just in front of the margin rack. 

Check the adjustment by holding the cycle clutch check 
pawl out of the way so that the cyc Ie shaft can be rotated 
backward. Rotate the filter shaft gear backward slightly 
and observe that the escapement tri p link moves forward 
immediately. This wi II insure that the escapement cam 
is not resting past the low point. To insure that the cam 
follower has fully reached the low point, hand-cycle a 
print operation. The escapement trip I ink should not 
move during the first part of the cycle. 

The cam ad justment affects the tim ing of the print escape
ment. Advanced timing could cause the trip to occur 
before the print action, resulting in crowding or blurring 
of the printed characters. Retarded timing wi II cause 
the cam follower to rest part of the way up the incl ine 
of the cam. This could restrict the escapement trigger 
from resetting over the torque bar lug as the filter shaft 
returns to its rest position. The spacebar mechanism 
would then be disabled. 

Onmachinesequipped with the old style spacebar lock
out mechanism, the lockout cam adjustment must be 
checked each time the escapement cam adjustment is 
changed. Advancing or retarding the escapement cam 
could allow the lockout cam to disable the spacebar 
mechanism. 

CAUTION: On machines equipped with the old style 
spacebar lockout mechanism, a lateral position of the 
escapement cam on the fi Iter shaft must be maintained. 
When the machine is at rest the lateral position of the 
escapementcamshouldallow .050 11 to .060 11 left to right 
movement of the spacebar lockout cam. 

7. 

8. 

9. 

Escapement Trip Link 

Escapement Trip Link - Adjust the trip link so that a 
clearance of .00711 to .010 11 exists between the torque 
bar I ug and the hook of the escapement trigger in the 
rest position (Fig. 100). 

The adjustment insures that the torque bar wi" always be 
rotated far enough to trip the pawls from their racks. 

If excessive clearance is present, the escapement may 
eventually fail as wear occurs in the system and reduces 
the amount of travel given to the trigger. 

Insufficient clearance may prevent the trigger from re
settingoverthe torque bar lug at the end of each cycle. 
It may also cause the escapement trip to occur too early 
in the cycle. The trip should not occur before the print 
action. 

CAUTION: In adjusting the escapement trip link be 
sure that the trigger lever stop (if present) and the ad
justable screw in the spacebar latch lever do not restrict 
the upward travel of the trigger lever. 

Escapement Trigger Action - Adjust the trigger guide 
{earl y style machines} or the trigger knock-off eccentric 
stud (new style mach ines) so that the escapement trigger 
will become diSengaged from the torque bar lug when 
the escapement pawl clears the rack by .010 11 to .015 11 

(Fig. 101). 

Trigger Lever Upstop (long carriage.machines) - With 
the machine at rest and a clearance of .007 11 to .010 11 

existing between the trigger and the lug on the torque 
bar, adjust the trigger lever upstop so that it has a clear-
anceof .001 11 to .005 11 with the trigger lever (Fig. 102). 

The trigger upstop prevents the trigger lever from bouncing 
as it returns to its rest position. 

Cam Follower Just Resting At Low Point 

FIGURE 100. Escapement Cam And Link Adjustment 
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.010" to 

Trigger Disengages 
From Torque Bar When 
Correct Pawl Clearance 
Exists 

Trigger Guide 

Trigger Knock-Off 
Eccentric 

OLD STYLE 

NEW STYLE 

FIGURE 101. Escapement Trigger Guide Adjustment 

1. 

MAINSPRING-AND CORDS 

Gear Mesh - The proper gear mesh between the escape
ment cord drum and the carrier return pinion involves 
two adjustments. Both must be considered together. 

a. Adjust the operational shaft laterally so that the 
crown surfaces of the escapement cord drum gear 
and the carrier return pinion are even (Fig. 103). 
On the 721, the position of the operational shaft is 
controlled by the operational cam ratchet and the 
shift clutch arbor. On long carriage machines the 
position is controlled by a collar set screwed to the 
shaftandthe shift clutch ratchet. Be sure to main
tain .002" to .004" end play in the operational 
sha ft. 

b. The escapement cord drum gear should be adjusted 
forward or back to obtain .002" to .004" backlash 
at the point of tightest mesh with the carrier .return 
pinion. Be sure that no binds exist throughout the 
travel of the carrier. 
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FIGURE 102. Trigger Lever upstop 
(Long Carriage Only) 

These Two 
Surfaces Even 

.002" to .004" -..t~ 

_~~0V5._iiiiiiiiiiiiii:l_O iiiiiiiiii.~ 

2. 

FIGURE 103. Gear Mesh And Operational 

Shaft Adjustment 

CAUTION: The mainspring tension should be RE
LAXE D before the escapement cord drum gear is 
loosened. The cord tension should also be relaxed 
by removing the cord from the pulley on the cord 
tension arm. Be sure that no end play exists in the 
escapement shaft before attempting the gear mesh 
adjustment. 

NOTE: No attempt should be made to adjust the 
cord tension with the escapement cord drum because 
the drum is set-screwed to a flat spot on the escape
ment shaft. 

Tab Governor Pinion - Adjust the tab governor pinion to 
have .002" to .004" backlash at the point of closest 
mesh with the escapement cord drum gear. Adjust the 
pinion by moving both the tab governor hub and c;J lar 
located on each side of the pinion. The pinion ~hcu!d 
have a minimum of end play yet still rotute ti2e:! 



3. 

4. 

1. 

Cord Tension - With the cords properly threaded, adjust 
the carrier return cord drum so that the inner flange of 
the cord tension pulley is 3/16" to 1/4" from the power
frame. 

The position of the pulley insures that it will not con
tact the cover as it compensates for the cord stretch. 
Adjusting the pulley nearer the powerframe puts an un
necessary load on the cords. 

CAUTION: Be sure to remove all end play from the 
escapement shaft before tightening the carrier return 
cord drum. End play is removed by holding the escape
ment shaft forward whi Ie the cord drum is moved to the 
rear against the rear bearing. 

NOTE: The eccentric mounting stud for the front idler 
pulley should be set so that the pin is horizontal and 
above center on the eccentric. The pin will then be 
angled toward the left sl i ghtly. 

Mainspring Tension - The mainspring tension should be 
1/2 to 3/4 pounds measured at the carrier as it escapes 
through the line lock loadat the extreme right hand mar
gin. Adjust byturningthe mainspring cage. The capac
itor(ifpresent) and the cage stop screw must be removed 
in order to make the ad justment. 

NOTE: An approximate setting cam be obtained by 
making 5 full turns on the mainspring with the carrier at 
the extreme right hand limit of its travel. 

CAUTION: The mainspring should be handled care
fully to prevent it from slipping when the tension is be
ing increased or decreased. 

OPERATIONAL CONTROL MECHANISM 

Keylever Pawl Overlap - Adjust each keylever pawl guide 
stud so that all the keylever pawls, except the index 
keylever pawl, overlap their respective interposers by 
.035" to .045" with both parts at rest (Fig. 104). The 
index keylever pawl guide should be adjusted for .040 11 

to .050 11 overlap. The overlap insures proper repeat/non
repeat action. 

.035 11 to .045" 
(Index Keylever Pawl 
Requires .040" to .060). 

FIGURE 104. Keylever Pawl Overlap Adjustment 
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2. Keylever Pawl To Interposer Clearance 

a. Adjust the height of the interposers by positioning 
the keylever pawl guide bracket up or down to ob
tain a clearance of .020" to .025 11 between the in
dex keylever pawl and the index interposer at rest 
(Fi g. 105). The keylever pawl guide bracket should 
be kept horizontal. 

b. The adjusting slot in the carrier return keylever 
should be formed to obtain .020" to .030 11 clearance 
between the keylever pawl and the interposer at rest 
(Fi g. 105). 

c. The ad justing slot in the backspace keylever should 
be formed to obtain .030 11 to .040 11 clearance be
tween the keylever pawl and the interposer at rest 
(Fig. 105). 

d. Adjust the spacebar lever eccentric with the high 
part forward to obtain a keylever pawl to interposer 
clearance of .005 11 to .015" (Fig. 105). 

.020" To .025" For Index Keylever Pawl 
Guide Bracket .020" To .030" For Carrier Return 

.030" To .040" For Backspace 

.005" to .015" c'earancK 
For Spacebar 

3. 

FIGURE 105. Keylever Pawl To Interposer 
Clearance Adjustment 

These clearances insure proper timing of the inter
poser release during the depression of a keylever. 

Operational Latch Height - Adjust the latch adjusting 
screws for the backspace and spacebaroperational latches 
so that the latches wi II pass under the cam follower lever 
with a clearance of .001" to .015 11 (Fig. 106). 

Adjusting Screw 

Spacebar or Backspace 
Operational Latch 

Cam Follower 
.00 1" To .015" 

~ 
T 

FIGURE 106. Latch Height 



CAUTION: Be sure that the cam is latched at rest when 
the clearance adjustments are observed. 

NOTE: The clearances may be observed by pulling the 
latches to the rear with a spring hook whi Ie the machine 
is at rest. 

4. ~nte.rposer Adjusting Screws - Adjust the interposer ad
pJSfiiig SCi~·;:S so that a frciit to rc-'" ,..II." ...... _.,.,,~'O ",f """" 

to .015" exists between all the o~r~;i~~~i'l~t~i,~s~~~d 

5. 

their respective cam followers (Fig. 107). 

Cam Follower 

Make Adjustment Here Interposer 

FIGURE 107. Interposer Adjusting Screw 

The adjustment directly affects the timing between the 
cam release and the positioning ofthe operational latches 
under the cam follower. Excessive clearance can allow 
the cam follower to move down at the rear before the 
latch has moved fully under the follower. 

The adjustment may be checked after operating the cams 
enough to move the cam followers down sl ightly at the 
rear. With the machine on its back the latches can be 
pushed against the cam followers to estimate the clear
ance. 

All ofthe operational interposer springs should be placed 
in the middle hole at the rear of the interposer except 
the spacebar interposer spring which should be placed in 
the lower hole. 

NOTE: The keylever pawl to interposer clearance should 
be rechecked after this adjustment. 

Cam Check Ring - Adjust the cam check ring eccentric 
(Fig. 108a) so that a clearance of .010" to .015" exists 
between the tipofthe cam pawl an<i the teeth of the cam 
ratchet with the cam latched in the rest position (Fig. 
1 08 b) • Keeptlfe high part of ,the eccentric radially out
ward. The check ring mounting screws must be loosened 
before the adjustment can be made. 

The.adjustment insures that the pawl will clear the rat
chetand that the check ring will latch positively at the 
completion of each cam operation. 
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Adjust Eccentric 

Cam Check Ring 

A. LEFT SIDE OF CAM 

Cam Pawl 

B. RIGHT SIDE OF CAM 

FIGURE 108. Cam Check Ring Adjustment 

6. Clutch Release Arm Stops - Form the adjustable stop lugs 
on the operational control bracket to control the amount 
of bite that each clutch release arm will take on its re
spective clutch wheel. This adjustment is observed by 
measuring the amount of clearance that exists between 
the stop lugs and the lower extension of each clutch re
lease arm (when the release arm has released the clutch 
wheel and is resting against the high portion of the tooth 
on the clutch wheel). (Fig. 109). This clearance should 
be .030" to .040". 

7. 

Make certain that the interposers are latched forward 
and are not in contact with the clutch release arms when 
observing this ad justment. 

NOTE: On long carriage machines the operational 
clutch ratchet must be positioned laterally on the opera
tional shaft so that each clutch release arm will take an 
equal lateral bite on its respective clutch wheel. This 
insures that neither clutch release arm can slip side
ways off itsrespective clutch wheel causing an unwanted 
cam operation. This condition is most serious on the car
rier return/index cam as it wi" cause an index opera
tion to occur each time the cam is released. 

Clutch Re lease Arms - Form the lug at the bottom of each 
clutch release arm so that it clears the interposer lugs 
by .030" to .040" (Fig. 110). The interposers and cams 
must be latched when the adjustment is observed. 



8. 

Clutch Wheel Release Arm Resting On High 
Porti on of Tooth 

Clutch Release Arm Bite 

Insufficient clearance will cause the cams to be released 
too early in the rearward travel of the interposers; con
sequently the operational latch involved will not have 
sufficient bite on the cam follower lever as it is operated 
down at the rear. The operational latch may slip from 
beneath the cam follower and result in an incomplete 
operation. Excessive clearance could allow the inter
poser to reach the I im it of its trave I before the cam is 
released. 

Form Lug 

FIGURE 110. Clutch Release Arms Adjustment 

NOTE: The clearance may be judged with the use of 
the push end of the large spring hook. The end of the 
spring hook is approximately. 035" thick. 

Interposer Restoring Bai I - Form the lug at each side of 
the restoring bai-I so that the interposers wi II be restored 
forward. 0] 0" to .030" past the latch i ng point (Fig. ]] 1) 
when either cam is operated. Be sure to check the in
terposersateoch side and form the lug on the side being 
checked. 

The adjustment insures positive relatching of the inter
posers without excessive overthrow. 

NOTE: The lugs should be formed forward or back to 
obtain the adjustment. Forming the lugs forward in
creases the throw of the interposers. 
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.010" to .030" 

FIGURE 111. Interposer Restoring Bail Adjustment 

1. 

2. 

SPACEBAR MECHANISM 

All print escapement and operational control ad justments 
must be correct before attempting adjustments of the 
spacebar. 

Spacebar Latch Lever Screw - Adjust the screw so that 
.oorto .0]0" clearance exists between the escapement 
trigger and the escapement torque bar (Fig. ]] 2). Dis
connect the escapement trip link before making this ad
justment. 

This adjustment insures that the trigger wi II properly reset 
over the lug on the escapement torque bar at the com
pletion of each spacebar operation. It also insures that 
there wi II be a maximum transfer of motion from the space
bar operational latch to the trigger lever assembly, there
by placing a suffi cient amount of wear potential into the 
system (which is felt as trigger overthrow) . 

• 007" to .010'~ - '\ 

1~\'fL \ Trigger 

Adjusting Screw 

~ -:v--

FIGURE 112. SPacebar Latch Lever Screw 
(Long Carriage) 

On long carriage machines the trigger upstop should be 
moved up out of the way when making this adjustment. 
After completing the adjustment the upstop should be ad
lustedsothatitclearsthetriggerlever by .00]11 to .005" 
(Fig. 102). 



b. New Style - The spring anchor should be adiusted 
up or down so that .00111 to .005 11 clearance exists 

between the ~pring and the anchor, when a single 
operation takes place as the spacebar is depressed 

slowly (Fig. 118). 

.00111 to .005" 
Vertical 
Clearance 

FIGURE 118. SPacebar Repeat Stop (New Style) 

6. Spacebar Final Stop - On early level machines, adjust 
the stop located on the keylever guard to obtain .005 11 

to .020 11 clearance between the stop and the spacebar 
center stem at the time a repeat operation occurs (Fig. 
119). On current level machines the final stop has been 

eliminated. 

Spacebar Button 
Make Adjustment 

Here 

Keylever Guard ~ 
Spacebar Fina I Stop 

.005" To. 0 1 0" 

Spacebar 

Stem 

FIGURE 119. !:3pacebar Final Stop (Early Style) 

7. Spacebar Int~rlock Mechanism (Old Style) - Perform the 
following adjustments: 

a. Lockout Cam - Ad just the escapement cam left or 
right on the filter shaft so that when the lockout 
cam is on the high point of the escapement cam the 

lockout cam wi II have. 050" to .060" latera I moti on 
remaining toward the left (Fig. 120). 

Be sure to maintain the proper radial position of 
the escapement cam. It should be adjusted so that 
the escapement cam follower is resting on, and at 
the begrnning of, the low dwell of the cam when 
the fi Iter shaft is in its rest position. 

b. Lockout Cam Guide - Adjust the guide up or down 
so that the spacebar interposer wi II be allowed to 

movetotherear .015" to .025" when the interposer 
is unlatched (Fig. 121). The filter shaft must be 
rotated unt i I the lockout cam moves fu" y to the 
right to check this adjustment. 

.050" To .060" 
Latera I Motion 

Escapement Cam 

FIGURE 120. Lateral Adjustment Of 
The Escapement Cam 

FIGURE 121. SPacebar Lockout Cam 
Guide Adjustment 

CAUTION: Make certain that the spacebar inter

poser, when released and interlocked, clears the 
cl utch release arm by .005" to .025". 

c. Spacebar Interposer Guide - Ad just the interposer 
guide left or right to obtain .015" to .025 11 clear
ance between the interposer and the lockout cam 
(Fig. 122). The filter shaft should be in its rest 

position and the spacebar interposer released to the 
rear when making this adjustment. 



\ 
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.015" to .O~h, '";, ~ /' / 

--" ...... -

Interposer Guide 

FIGURE 122. SPacebar Interposer Guide Adjustment 

8. Spacebar Interlock Mechanism (New Style) - Perform 
the following adjustments: 

a. With the machine latched at rest adjust the space
bar interlock cam radially on the filter shaft so that 
the tip of the interlock interposer rests on the high 
point of the cam (Fig. 123). 

Bracket 

Spacebar Interlock Cam 

Adjustable 
Stop 

FIGURE 123. SPacebar Interlock Mechanism 
(New Style) 

Also, position the interlock cam laterally on the 
filter shaft so that the cam is against the flutes of 
the filter shaft and the set screw is toward the right 
hand side of the machine. 

b. With the machine' latched at rest and the spacebar 
interposer re leased to the rear, adjust the interlock 
bracketfrontor rear to obtain a clearance of .040" 
to .050" between the interlock interposer and the 
adjustable stopon the spacebar interposer (Fig. 124). 

c. Position the ad justable stop on the spacebar inter
poser forward or back so that .020" to .025" clear
ance will exist between the stop and the interlock 
interposer when the machine is half-cycled and the 
spacebar interposer is latched at rest (Fig. 125). 
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Spacebar 
Interlock Cam Interlock Interposer 

1. 

Spacebar 

BraCke_t~r:-c====tr __ ~~;§~;I;nt!~ 
~ 

FIGURE 124. Interlock Bracket Adjustment 

Interlock Interposer 

Adjustable Stop 

FIGURE 125. Adjustable Stop 

BACKSPACE MECHANISM 

Be sure that print escapement and operational control 
ad justments are correct before attempting backspace 
ad justments. 

2. Tab Lever Stop - The rest position of the tab lever is 
controlled by a lug on the escapement bracket called 
the tab leverstop (Fig. 126). The stop should be formed 
front or rear so that a clearance of .001" to .003" exists 
between the vertical lug on the tab lever and the back
space pawl when the backspace pawl is bottomed in its 
rack. 

/ 
/ 

/-- ....... " 

// 

Tab Lever Stop 

.001" to .003" 

FIGURE 126. Tab Lever Stop Adjustment 



The tab lever stop may be formed by inserting the T -bender 
from the upper right side. It wi II be necessary to force 
the tab torque bar to the rear in order to insert the 
T -bender. 

Thisadjustment insures that the backspace pawl will not 
be prevented from bottoming in its rack during a back
space operation. The tab lever rest position also directly 
affects the adjustments of the tab mechanism. It deter
mines howmuchmotion must be provided to the tab lever 
to properly remove the backspace and escapement pawls 
from their racks during a tab operation. 

3. Backspace Rack - With the backspace rack in the rest 
position, a clearance of .005 11 to .015 11 should exist be
tween the working surfaces of the rack tooth and the 
backspace pawl (Fig. 127). Adjust the hexagon headed 
stud inthe backspace bellcrank to obtain this condition. 

Backspace Bellcrank 

Adjusting Stud 

FIGURE 127. Backspace Rack Adjustment 

The adjustment minimizes lost motion in the mechanism 
and insures that the backspace pawl will positively reset 
into the next rack tooth at the completion of a backspace 
operation. Excessive clearance can contribute to escape
ment problems as well as backspace failures by allowing 
the backspace pawl to hold the carrier against a back
space rack tooth. Partial spacing will result if the car
rier alternates holding on the escapement pawl and the 
backspace pawl. 

The adjustment may be gauged by feeling the motion of 
the rack as it is manuall y moved from its rest position 
into contact wi th the backspace pawl. The movement 
should be equal to the adjustment clearance. The check 
should be made at both extreme positions of the carrier 
so as to include the difference in. mainspring tension in 
the check. Check the resetting of the pawl at both 
positionsbyoperating the backspace bellcrank manually 
and releasing it slowly. 

4. Intermediate Lever - With the backspace cam manually 
operated to the high point, the escapement pawl should 
just fail to drop into the preceding rack tooth causing 
the manual backspace operation to fai I. Adjust the inter
mediate lever pivot screw forward or back in its elongated 
mounting hole to obtain this condition (Fig. 128). 
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Escapement Rack 

FIGURE 128. /ntermediate Lever Adjustment 
(Late Level) 

The rear portion of the intermediate lever is suppl ied 
with the same amount of motion from the hexagon headed 
screw on the bellcrank regardless of any change in the 
front to rear position of the intermediate lever. There
fore; the difference in throw to the backspace rack is 
achieved, when changing the front to rear position of 
the intermediate lever, by increasing or decreasing the 
leverageordistance between the pivot point of the inter
mediate lever and the point of contact between the in
termediate lever and the backspace rack. Moving the 
intermediate lever to the rear wi II increase the back
space rack motion. 

During a powered backspace operation the carrier de
velopes enough momentum (allowing the escapement pawl 
to properly overthrow and drop into the preceding rack 
tooth) for a positive operation. 

Too much motion to the backspace rack wi II cause double 
backspacing. Check the operation at both ends of the 
carriage so as to include the variation in the mainspring 
tension. 

CAUTION: The rest position of the backspace rack 
should be checked and readjuste'd, if necessary, after 
any change in the front to rear position of the intermediate 
lever. 

NOTE: On721 machines below serial number 4012015, 
the contour or rise to the spacebar backspace operational 
cam is sl ightl y di fferent than those found on later level 
machines. This cam provided much less momentum to 
the carrier, therefore the backspace rack required more 
motion in order to produce a positive backspace opera
tion. Adjust this early level backspace mechanism as 
follows: With the backspace cam manually operated to 
the high point, the escapement pawl mlJSt drop into the 
preceding rack tooth and overthrow by .005" to .010 11 

(Fig. 129). Obtain this condition by adjusting the in
termediate lever forward or back in its elongated mount
ing hole. 



Backspace 
Intermediate 
Lever 
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.005" T:.~l:~~ 
FIGURE 129. Intermediate Lever (Early Level) 

CARRIER RETURN MECHANISM (OLD STYLE) 

Be sure that the print escapement and operational control ad
justments are correct before attempting the carrier return ad
justments. 

1. Carrier Return Latch Height (721 only) - With the carrier 
return/index cam at rest, adjust the carrier return latch 
height by the adjusting screw on the backplate (Fig. 130) 
so that the latch wi II pass under the cam follower by 
.00111 to .010 11 when it is released to the rear. 

Adjusting Screw 

FIGURE 130. Carrier Return Latch Height 
Adjustment (721) 

The latch height ad justment insures maximum throw for 
the latch and that it wi \I move under the cam follower 
freely. 

CAUTION: Any change in the carrier return latch 
height directly affects the front to rear position of the 
latch (with respect to the cam follower) when the ma
chine is at rest. See adjustment #4 in the Operational 
Control section. 

NOTE: Onearly level long carriage machines the car
rier - return latch height cannot be obtained until after 
the correct pawl clearance and cl utch latch overthrow 
adjustment is obtained. 
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2. 

3. 

Pawl Clearance (721, 723 and 725) - Adjust the clutch 
latch eccentri c so that the escapement pawl wi \I clear 
the rack teeth by .005" to .015" when the latch is be
ing held down by the keeper (Fig. 131). 

The ad justment insures that the escapement pawl wi II not 
drag along the rack during a carrier return operation and 
that the pawl will beallowed to re-enter the rack quickly 
~~ ~he ':0ITlr'€'tinn nf thE> rE>turn operation. 

.005 11 To .015 11 

Clutch Latch 
Eccentric 

Latch Held Down 
By Keeper 

FIGURE 13l. Pawl Clearance Adjustment 

Clutch Latch Overthrow (721 only) - With the platen 
and feed rolls installed and the index selector lever set 
inthe double index position, manually operate the car
rier return cam to the hi gh point whi Ie observing the mo
tion of the clutch latch. It should overthrow the latching 
surface ofthe keeper by .030" to .040 11 (F i g. 132). Ad
just the carrier return latch arm ad justing screw to obtain 
this condition. 

NOTE: Installing the platen and feed rolls, plus setting 
the index selector lever in the double index position, 
permits the overthrow adjustment to be measured while 
the system operates under a load. 

Adjusting Screw 

FIGURE 132. Clutch Latch Overthrow 
Adjus tment(721) 

Clearance 



4. Clutch Latch Overthrow (723 and 725) - Use the fo IIow
ing procedure to obtain the correct clutch latch over
throw and operational latch height on this early style 

mechanism: 

a. 

b. 

Carrier Return Lever - Position the carrier return 
lever laterally on the iatch actuating arm pin so 
that the carrier return latch wi II hang vertical with
out binding against its interposer. Be sure to tighten 
the Bristol screw in the lever onto the flat portion 

of the pin. 

Carrier Return Latch Arm Ad justing Screw (overthrow) 
With the carrier return cam on the high point adjust 
the latch arm adjusting screw (Fig. 133) so that the 
clutch latch will overthrow the latching surface of 
the keeper by .03011 to .040 11 . Be sure that the 
platen and feed rolls are installed and the index 
selector lever is in the double index position when 
checking this adjustment. 

Adjusting Screw 

Carrier Return 
...... --- Latch Arm 

Lever 

Carrier Return 
Latch Actuating 
Arm 

FIGURE 133. Clutch Latch Overthrow 
Adjustment (723 And 725) 

c. Carrier Return Latch Actuating Arm Adjusting Screw 
(latch height) - With the carrier return cam latched 
in the rest position, adjust the screw so that the 
carrier return latch wi II pass under the cam follower 
by .00111 to .010 11 (Fig. 134). 

Carri er Return Latch 

\ 
Carrier Return Latch \ .001" To .010" 

n Cam Follower 

--- ---FIGURE 134. Carrier Return Latch Height 
(723 And 725) 
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5. 

CAUTION: Any change in the carrier return latch 
height directly affects the front to rear position of 
the latch (with respect to the cam follower) when 
the machine is at rest. See adjustment #4 in the 
Operational Control section. 

NOTE: On a limited number of Model 725 1s 
equipped with the early style carrier return mecha
nism, a carrier return latch actuating arm was used 
that did not have a flat surface machined on the 
left end of its pivot pin. These early production 
latchactuatingarmsshouldbe replaced, using Code 
32, before attempting to make the carrier return 
adjustments. The flat surface machined on the left 
end of the pin is required to establish the proper 
radial position of the carrier return lever on the pin 
(with respect to the latch actuating arm), and in
sures that the carrier return lever cannot sl i p on the 
pin. 

Carrier Return Shoe - Ad just the carrier return actuati ng 
arm bracket left or right so that the carrier return shoe 
overlaps the last 3 coils on the right hand end of the 
clutch spring. Covering the last 3 coils insures that all 
the coils of the spring will be used in the clutch opera
tion (Fig. 135). 

Carri er Return 
Actuating Arm Bracket 

Shoe Overlaps 
Last Three Coi Is 

6. 

Clutch Spring 

FIGURE 135. Carrier Return Shoe 

Carrier Return Clutch Arm - Adjust the clutch arm on 
the carrier return clutch arm hub so that the formed lug 
which mounts the actuating arm stud will be horizontal 
when the machine is at rest (Fig. 136). 

7. Shoe Clearance - The nylon shoe on the clutch actuating 
arm should clear the carrier return clutch spring by .015" 
to .020" when the mach i ne is at rest (Fi g. 136). Ad just 
the nut on the actuating arm stud to obtain the proper 

clearance. 

NOTE: In no case should the shoe to clutch spring 

clearance be less than .015". 



Carrier Return 
Clutch Arm 

Actuating Arm Stud 

Clutch Actuating Arm 

FIGURE 136. 

Adjust Clearance For 
.015" To .020" 

~-=---t- (Horizontal:; 

b 

Carrier Return Actuating 
Arm Adjustment 

8. Overbank Ad justment 

a. Old Style - With the carrier held fully to the left 
against the margin stop, a clearance of .003" to 
.008" should exist between the working surfaces of 
the escapement pawl and the escapement rack tooth 
(Fig. 137). Adjust the left hand margin rack bush
ing to obtain this condition (Fig. 138). 

FIGURE 137. Escapement Pawl Check 

The overbank adjustment insures that the escapement 
pawl wi II enter the correct escapement rack tooth 
when the carrier return clutch is unlatched at the 
left margin. The ad justment may be observed from 
the top with the platen and deflector removed and 
the left margin stop positioned toward the middle 
of the rack. The overbank may also be ad justed by 
adjusting the margin rack bushing to clear the nylon 
washer on the margin rack by .025" to .030" with 
the carrier resting at the left margin. The right hand 
margin rack eccentric should be loose when making 
this adjustment (Fig. 138) so that the left margin 
stop will be against the stop latch on the carroier. 
The .025" to .030" compensates for the .022" float
ing action in the escapement pawl. (The correct 
adjustment for the margin rack eccentric is covered 
under the Margin Control section.) 

90 
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b. 

Lcc~cr. !v~crg:n Reck Eccentric 

FIGURE 138. Overbank Adjustment 

NOTE: Any change in overbank on machines 
equipped with this old style margin rack assembly 
wi II di recti y affect the cl utch unlatchi ng ad justment. 

New Style - With the carrie I-rest ing at the left mar
gin stop, adjust the margin rack overbank guide 
(Fig. 139) left or right on the margin rack to obtain 
a clearance of .00111 to .005" between the stop 
latch on the carrier and the left hand margin stop. 
On machines equipped with a floating stop latch, 
the floating action of the latch must be removed, 
by pull ing the latch to the right with a spring hook, 
before this clearance can be observed. 

Margin Rack 

FIGURE 139. Margin Rack Overbank 
Guide Adjustment 

The adjustment of the overbank guide on the margin 
rack determines the rest position of the margin rack. 
The adjustment insures that the left margin stop will 
set accurately when the stop is slid to the right 
against the margin stop latch on the carrier. In 
addition; the adjustment of the overbank guide, 
plus the amount of lateral motion that the guide 
permits the rack (due to the design of the guide) 
when the carrier moves into the left hand margin 
during a carrier return operation, automatically 
provides the carrier with the overbank required for 
proper escapement pawl re-entry at the completion 
of a carrier return operation. 

Clutch Unlatching - With either style margin rack held 
to its extreme left position, the carrier return latch keeper 
shou Id clearthe latch by . 005" To .015 11 at the un latch
ing point (Fig. 140). Check by manual I y holding the 
latchattheunlatchingpointwhile the machine is idling. 
Lengthen or shorten the carrier return unlatching I ink to 
obtain this clearance. 



·005" To .015" / 
--... 

"-I ~ \ 
I Latch Held Even 

Margin Rack \ \2j With The Keeper 

Held To The Corner 

\ Left 
'-.... .../ 

FIGURE 140. Clutch Unlatching Adjustment 

NOTE: Should the clutch fail to properly latch (on 
machines equipped with the Old Style margin rack) after 
the clutch unlatching adjustment has been completed, 
check the margin rack eccentric adjustment which is 
located in the Margin Control section. The eccentric 
may be holding the rack too far to the left restricting 
the margin rack motion thereby reducing the amount of 
bite that the latch may take on the keeper. 

10. Torque Limiter - The torque limiter should transmit 1 to 
2 pounds pull on the carrier as the carrier is unlatching 
the clutch at the left margin. 

If a spring scale is available, the adjustment may be 
checked by holding against the carrier with the push end 
of the scale and allowing the carrier to slowly unlatch 
the clutch at the left margin. 

If no scale is avai lable, the torque may be estimated by 
holding the carrier whi Ie the clutch is engaged. The 
torque I imiter should sl ip readi Iy yet rettJrn the carrier 
positivelywithout any hesitation when the carrier is re
leased. 

The adjustm€:1t is made by adjusting the eccentric stud 
in the torque limiter hub. If sufficient adjustment is not 
avai lable at the eccentric, the torque I imiter spring may 
be shifted on the torque limiter hub by positioning the 
torque limiter spring clamp. 

NOTE: The carrier return clutch arbor should have an 
end play of .004" to .006" between the torque limiter 
hub and the C-clip on the operational shaft. Adjust the 
play by positioning the torque limiter hub laterally on 
the shaft. The end play can be adjusted easily if the 
torqu-e limiterspring ismoved to the right, off the torque 
limiter hub. 
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CARRIER RETURN MECHANISM (NEW STYLE) 

Be sure that the print escapement and operational control ad
justments are correct before attempting the carrier return ad
justments. 

I. Carrier Return Latch Height - With the carrier return/in
dex cam at rest, adjust the carrier return latch height 
by the adjusting screw on the backplate so that the latch 
will passunderthecam follower by .001" to .010" when 
it isoperated tothe rear. (For Model 721, see Fig. 141. 
For Model 723 or 725, see Fig. 142.) 

Adjusting Screw 

. 00 1" To. 0 1 0 " 

i 

FIGURE 141. Carrier Return Latch 
Height Adjus tment (721) 

Adjusting Screw 

.001" To .010" 

~ -, 
FIGURE 142. Carrier Return Latch 

Height (723 And 725) 



2. 

The latch height adjustment insures maximum throw tor 
the latch and that it wi II move unde~ the cam fo! 'O"Ner 

freely. 

CAUT ION: Any change in the carrier ieturn kt d. "It': J~,t 
directly affects the front to rear position of the !otr.h 
(with respect to the com follower) when the machine is 
at rest. See adjustment #4 in the Operational Control 
section. 

Pawl Clearance - Form the carrier return clutch latch so 
that the escapement pawl will clear the rack teeth by 

.005 11 to .015" when the latch is being held down by 
the keeper (Fig. 143). 

.005" To .015" 

'~,~. ~~ 
V~~ 

Carrier Return Clutch 
Latch 

3. 

Carrier Return 
Latch Keeper 

FIGURE 143. Pawl Clearance Adjustment 

The adjustment insures that the escapement pawl wi II not 
dragalongthe rock during a carrier return operation and 
that the pawl will be allowed to re-enter the rock quickly 
at the completion of the return operation. 

Clutch Latch Overthrow - Install the platen and feed 
rolls, and place the index selector lever in the double 
index position before making this adjustment. This will 
permit the adjustment to be measured while the system 
operates under a load. 

Manuallyoperate the carrier return com to its high poini 
while observing the motion of the clutch latch. It should 
overthrow the latching surface of the keeper by .030" 
to .040". Adjust the carrier return latch arm adjusting 
screw to obtain this condition. (For Model 721, see 
Fig. 144. For Model 723 or 725, see Fig. 145.) 

NOTE: On long carriage machines, make certain that 
the carrier return latch hangs vertical without binding 
laterally against its interposer. The carrier return lever 
may be adjusted laterally on the latch actuatin~ arm 
pin. Be sure to ti ghten the Bristol screw in the lever 
onto the flat portion of the pin. 
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Adjusting Screw 

Carri er Return 

Latcn Arm 

o 
FIGURE 144. 

Carrier Return 
Clutch Latch 

.030" to .040;1 Clearance 

At This Point 

Clutch Latch Oveythrou) 
Adjus tment (721) 

Adjusting Screw 
Carrier Return 
Latch Arm 

4. 

Carrier Return 

Clutch Latch 

~'---- Carrier Return Lever 

.030" To 

\ 
\ 

rJJj"" (L \ 
.040" ~ 

" / --
FIGURE 145. Clutch Latch Overthrow 

Adjustment (723 And 725) 

Carrier Return Shoe - Adjust the carrier return actuating 
arm brocket left or right so that the carrier return shoe 
overlaps the last 3 coi Is on the right hand end of the 
clutch spring. Covering the last 3 coils insures that all 
the coils of the spring will be used in the clutch opera
tion(Fig.l46). 

Carrier Return Actuating 

Arm Bracket 

Lost 3 c'oi Is 

FIGURE 146. Carrier Return Shoe 



5. Carrier Return Clutch ,A,rm - Ad just the arm on the carrier 
return clutcharm hubsothatthe formed lug which mounts 
the actuating arm stud will be horizontal when the ma

chine is at rest (Fig. 147). 

Carrier Return 

Clutch Arm 

Carrier Return Clutch 

Arm Hub 

Ad just Clearance For 
.015" To .020" 

(Horizontal) 

Actuating Arm Stud 

Clutch Actuating Arm 

FIGURE 147. Carrier Return Actuating 
Ann Adjustrnent 

6. Shoe Clearance - The nylon shoe on the clutch actuating 
armshouldclearthecarrierreturn clutch spring by .015" 
to .020" when the machine is at rest (Fig. 147). Adjust 

the self-locking nut on the actuating arm stud to obtain 
the proper clearance. 

7. 

NOTE: I n no case shou I d the shoe to clutch spri ng 
clearance be less than .015". 

Overbank Adjustment - With the carrier resting at the 
left margin stop, adjust the margin rack overbank guide 

(Fig. 148) left or right on the margin rack to obtain a 
clearance of .001" to .005" between the stop latch on 
the carrier and the left hand margin stop. The floating 
action of the stop latch must be removed, by pulling the 
latch to the right with a spring hook, before this clear

ance can be observed. 

The ad justment ofthe overbank guide on the margin rack 
determinesthe rest position of the margin rack. The ad
justment insures that the left margi n stop wi II set accurate
ly when the stop is sl id to the right against the margin 

stop latch on the carrier. In addition; the ad justment 
ofthe overbank guide, plus the amount of lateral motion 
that the guide permits the rack (due to the design of the 
guide) when the carrier moves into the left hand margin 
duringa carrier return operation, automatically provides 
the carrierwith the overbank required for proper escape

ment pawl re-entry at the completion of a carrier return 
operation. 
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8. 

Carrier Stop Latch 

Margin Rack 

Adjust Here 

FIGURE 148. Margin Rack Overbank 
Guide Adjus tment 

Clutch Unlatching Link - With the margin rack held to 
its left limit the carrier return latch keeper should clear 

the latch by .001" to .015" at the unlatching point 
(Fig. 149). Check by manually holding the latch atrhe 
unlatching point while the machine is idling. Lengthen 
or shorten the unlatching link to obtain this clearance . 

. 001" To 

9. 

FIGURE 149. Clutch Unlatchillg Link 

Torque Limiter - The torque limiter should transmit 1 to 
2 pounds pull on the carrier as the carrier is unlatching 
the clutch at the left margin. 

If a spring scale is available, the adjustment may be 
checked by holding against the carrier with the push 

end of the scale and allowing the carrier to slowly un
iatch the ciutch at the ieft margin. 

I f no scale is avai lable, the torque may be estimated by 
holding the carrier whi Ie the cl utch is engaged. The 

torque limiter should slip readily yet return the carrier 
positively without any hesitation when the carrier is re
leased. 

The adjustment is made by adjusting the eccentric stud 
in the torque limiter hub. If sufficient adjustment is not 
avai lable at the eccentric, the torque I im iter spring may 
be shifted on the torque limiter hub by positioning the 
torque limiter spring clamp. 



NOTE: The carrier return clutch arbor should have an 
end play of .004" to .006" between the torque limiter 
hub and the C-clip on the operational shaft. Adjust the 
play by positioning the torque limiter hub laterally on 
the shaft. The end play can be adjusted easily if the 
torquelimiterspringismoved to the right, off the torque 
limiter hub. 

1. All operational control adjustments must be correct be
fore any attempt is made to adjust the index mechanism. 

2. Multiplying Lever Stop - (Fig. 150) 

a. On machines equipped with either 27 or 54 tooth 
ratchets, adjust the multiplying lever stop front or 
rearto produce. 370" to. 390" (approximately 3/8") 
motion to the index I ink when the carrier return/in
dex cam is operated to its high point (platen removed). 

b. On machines equipped with a 24 tooth ratchet, ad
just the multiplying lever stop front or rear to pro
duce .400" to .420" (approximately 13/32") motion 
to the index I ink when the carrier return/index cam 
is operated to its high point (platen removed). 

.370" To .390" For 27 And 54 Tooth Ratchets 

.400" To .420" For 24 Tooth Ratchets 

FIGURE 150. Multiplying Lever Stop (New Style) 

NOTE: This adjustment may be measured with the 
Hooverometer and a feeler gauge. The handle of 
the Hooverometer is .375" wide. For 27 and 54 
tooth ratchets the .370" to .390" motion can be 
measured by the width of the Hooverometer handle 
plusa .015" feeler gauge. For the 24 tooth ratchet 
the .400" to .420 11 motion can be measured by the 
width of the Hooverometer handle plus a .035 11 

feeler gauge. 

Figure 151 illustrates the first level multiplying lever 
stop used on the new style index mechanism. This 
stop should be adjusted both horizontally and ver
tically. The stop is adjusted vertically so that the 
multiplying lever will operate above and below a 
horizonta I position by an equal amount. The hori
zonta� and vertical adjustments of the stop must be 
made alternately until both are correct. 
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Multiplying Lever Stop 

.370" To .390" For 27 And 54 Tooth Ratchets 

.400" To .420" For 24 Tooth Ratchets 

FIGURE 151. Multiplying Lever Stop (Early Level) 

3. Index Link - Use the following procedure to adjust the 
index link: 

a. As a preliminary step, loosen the platen overthrow 
stop and move it to the rear (Fig. 152). 

Platen Overthrow 

Stop Moved To The (Index Opetation Manually 

Rear ~~S'~\ 

'i, ~:" ~.~ ,~~r~at~e: Through) 

4. 

{ 0 
/ " . " 

\~~;f;,;-;' 
~~RO 

\ I 

Detent He Id Disengaged IJ.-- Index Link 

FIGURE 152. Index Link Adjustment 

b. With the platen installed, hold the detent roller 
disengaged from the platen ratchet with a spring 
hook while an index operation is manually cycled. 
At the completion of the operation allow the detent 
roller to re-enter the platen ratchet. If the index 
link is properly adjusted the detent roller will seat 
between two ratchet teeth without causing any ro
tational motion to the platen. Adjust the link to 
obtain this condition. 

Platen Overthrow Stop - With the index cam rotated to 
its high point, adjust the platen overthrow stop to clear 
the index pawl by .005" (Fig. 153). 



5. 

Index Link 

.005" 

FIGURE 153. Platen Overthrow Stop 
Index Selection Cam 

a. (240r27toothratchets) Withthe index cam latched 
at rest and the selection lever in the double line 
space position, adjust the selection cam front to rear 
so that the index pawl clears the platen ratchet by 
.015" to .050" (Fig. 154). 

FIGURE 154. Index Selection Cam Adjustment 

b. Adjustthe selection cam up or down so that the in
dex pawl is centered on the cam surface with the 
selection lever in the single line space position 
(Fig. 155). 

Paw I CenterE'd 

FIGURE 155. Vertical Adjustment OJ 
Index Selection Cam 
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NOTE: On machines equipped with 54 tooth rat
chets, adjust the index lever to reliably produce a 
feed of two, three, or four ratchet teeth when the 
index selector lever is placed in the first, second, 
or thi rd index position. 

INDEX MECHANISM (OLD STYLE) 

1 . All operational control ad justments must be correct be
fore any attempt is made to adjust the index mechanism. 

2. Index Link and Index Link Stud 

a. Asa preliminary setting position the index link stud 
in the middle of the slot in the pawl carrier. The 
setting provides an average leverage ratio for the 
pawl carrier. Subsequent adjustments may require 
that the position be altered slightly. 

b. With the index selection lever in the single line 
space position, adjust the index link so that the in
dex pawl bottoms in the ratchet against a tooth 
after. 030" rise on the index cam (Fig. 156). Hal f
turn ad justments may be made by disconnecting and 
turning the link at the top. 

The cam rise may be simulated by leaving the cam 
latched in the rest position and placing four strips 
of IBM card stock between the cam and the cam 
follower (Fig. 156). 

4 IBM Cards 

Cam Latched 
At Rest 

FIGURE 156. Index Link Adjustment 

c. Adjust the index link stud forward or back in the 
slot of the pawl carrier so that one full tooth of 
motion is given the index pawl after it starts to 
drive the platen (Fig. 157). 

NOTE: Adjustment of the index link and link stud 
must be considered together. Make these ad just
ments alternately until both are correct. 

The upper index pawl stop must allow the index pawl 
to bottom in the ratchet. 



Cam At High Point 

FIGURE 157. Index Link Stud Adjustment 

3. Upper Index Pawl Stop - With the index cam latched 
adjust the upper index pawl stop so that the index pawl 
clears the ratchet by .015" to .030" (Fig. 158). 

4. 

FIGURE 158. Upper Index Pawl Stop Adjustment 

Multiplying Control Lever 

a. As 0 preliminary setting, position the multiplying 
control lever stop front to rear so that its elongated 
hole is centered (Fig. 159). The ad justment pro
vides an average leverage ratio for the multiplying 
lever. Subsequent adjustments may require that the 
front to rear position be changed slightly. 

b. Adjust the multiplying control lever vertically to 
just clear the bottom edge of the multiplying lever 
when it is moved from the single to the double index 
position. The adjustment should be made with the 
index cam lajched. Keep the high point of. the 
eccentric toward the front of the machine. 

c. Adjust the multiplying control lever stop front to 
rear so that two full teeth of motion is given the in
dex pawl after it starts to drive the platen (Fig. 159). 
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FIGURE 159. Index Travel Adjustment 

CAUTION: Be sure that the indexing action is not 
choked off by the platen overthrow stop. 

5. Platen Overthrow Stop - Ad just the stop forward or back 
so that .005" clearance exists between the stop and the 
pawl when the cam is on its high point (Fig. 159). 

6. Index Selection Lever - Ad just the index selection lever 
link so that the lever lines up with the double mark on 
the case when the lever is in the double I ine space posi
tion. 

1. 

TABULATOR SET AND CLEAR MECHANISM 

Tab Rack Be Ilcrank - Ad just the be Ilcrank attached to 
the left end of the tab rack so that an unset tab stop is 
centered between the tab lever pawl and the tab set lug 
on the escapement bracket (Fi g. 160). Latch the tab 
lever to the rear to check this ad justment. 

Tab Stop Not Set 

III 

~FIGURE 160. Tab Rack Bellcrank Adjustment 



2. 

3. 

4. 

1. 

CAUTION: Be sure that the tab set and clear lever is 
fully seated on top of the two pivot pins on the left side 

of the powerframe. 

Tab Set and Clear Link - Adjustthelinksothatthe slope 
of the keybutton matches the slope of the ON/OFF 
switch keybutton with the switch in the OFF position. 

NOTE: A I ink guide found on the 721 should be adjust
ed so that it will permit free operation without allowing 

the I ink to flex during a set or clear operation. The link 
guide must also be positioned in the slot of the selector 

latch bai I shaft to maintain the proper lateral position 
of the shaft. 

Set and C lear Arm Stops - Form the stop I ugs on the set 

andclear lever bracket (Fig. 161) so that they limit the 
movement of the arm just as the tab stop fully reaches its 

set or cleared position. Also, form the extension on the 
rear stop lug so the tab set and clear arm cannot pivot 
sideways out of engagement with the tab rack bellcrank. 

Set And C lear Lever 
Bracket 

Set And C lear Arm 

FIGURE 161. Set And Clear Arm Stops 

NOTE: On the early style tab set and clear mechanism 

the stop lugs were anchored and adjusted by two screws 
on the outside of the powerframe. 

Tab Rack Brake - Ad just the tab rack brake so that the 
tabrackwill not flip past the rest position when released 

from either a set or clear position. The tab rack must 

return fully to the rest position when the keybutton is 
released slowly. The brake is located just inside the 
powerframe at the left end of the tab rack. 

TABULATOR MECHANISM 

Tab Lever Stop - Form the stop on the escapement bracket 
(Fig. 162) to obtain .00111 to .003 11 clearance between 
the verticallugon the tab lever and the backspace pawl 
when the tab lever is at rest and the backspace pawl is 

fully seated in its rack. 
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This small clearance insuresthat the backspace pawl will 
be allowed to bottom in its rack and that a minimum 
amount of tab lever motion wil! be required to remove 
both the backspace and escapement pawls from their racks 
during a tabulation operation. 

Tab Lever Stop 

--
Tab Lever ~ ..... ~-.!-

Backspace Pawl ~ 
.00111 to .00311 

FIG URE 162. Tab Lever Stop 

2. Tab Lever Pawl - Ad just the pawl forward or back on the 
tab lever so that the tip of the pawl clears a SET tab 

stop by .035 n to .04Y with the tab lever at rest (Fi g. 
163) . 

3. 

Tab Lever 

t 

Tab Rack 

---~J, 
---:TTn=:t[. :' .:-: ,.1 I-~ 

I • 

.. . ~ 
•. ~ .035" To .045" 

I)/_c~ Ad ius! Tob Lever 
I -W- Pawl 

FIG URE 163. Tab Lever Pawl 

The ad justment ofthe tab lever pawl has an effect on the 

amount of overlap between the tab stop and the pawl ti p 
in the active position. It also directly affects the pawl 

clearance during tabulation. Unless the tab lever pawl 
is properly adjusted, correct pawl clearance cannot be 
obtained. 

The ad j ustment of the tab iever pawl can be measured by 
using the push-end of the large spring hook. The push

end is approximatel y .035 11 th i ck. 

Pawl Clearance - The upright lug of the tab latch should 
be formed forward or back so that the tip of the escape

ment pawl clears the escapement rack teeth by .005" to 
. 01 0" when the tab lever is latched to the rear. 

The ad justment insures that the escapement pawl wi II re
enter the rack quickly to minimize the 'Chances of en
tering the wrong rack tooth. If excessive clearance is 
present, it is also possible that the tab keylever and as

sociated parts might not have enough throw to positively 
latch the tab lever each time. 



The upright lug of the tab latch may be formed with the 
3" screwdriver by using it as a lever through the hole in 
the escapement bracket (Fig. 164). If excessive forming 
is required, recheck and refine the adjustment of 'the tab 
lever pawl. 

FIG URE 164. Pawl Clearance Adjus tment 

4 . Tab Lever Linkage 

a. For the best leverage, the tab keylever I ink should 
be adjusted for a rest position clearance of 1/8" to 
5/32" between the powerframe and the long arm of 
the tab bellcrank (Fig. 165). 

b. Forminimum lost motion adjust the tab bellcrank so 
that a rest position clearance of .001" to .006" exists 
between the tab torque bar and the I ug of the tab 
lever trigger (Fig. 165). 

NOTE: After completing the adjustments, be sure 
that the tab lever wi II latch easi Iy at any position 
of the carrier. If the tab lever does not latch be
fore the keylever has been completely depressed, a 
refinement of all previous adjustments is necessary 
to reduce lost motion in the system. 

CAUTION: Be sure that the tab lever overthrow 
stop does not interfere with the latching of the tab 
lever. It should be loosened and moved to the rear 
if necessary. 
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Tab Lever Trigger /_- -. Torque Bar 

___ I~i) 
- ',_ 11//.001 " To 

~~.00611 
1/8" To 5/32" 

5. 

6. 

Tab Bellcrank 

FIGURE 165. Tab Linkage Adjustment 
Tab Lever Overthrow Stop - Adjust the 'stop forward or 
back so that .005" to .015" clearance exists between 
the lug of the tab lever trigger and the overthrow stop 
when the tab lever is latched to the rear (Fig. 166). 

Adjustment of the overthrow stop prevents a hard de
pression of the keylever from throwing the tab lever to 
the rear into the unset tab stops. 

.005" To 

Tab Lever Latched 

FIGURE 166. Tab Lever Overthrow Adjustment 

Tab Rack - Setatabstopandbackspaceonetime. Slowly 
depress the tab keylever whi Ie holding the carrier to pre
vent it from moving to the right. A clearance of .005" 
to .020" should exist between the tip of the tab lever 
pawl and the tab stop as the tips are in line with each 
other{Fi g. 167). Adjust the tab rack bushing at the right 
end of the tab rack to obtain this condition. The lock
ing plate, which holds the bushing in position, must be 
loosened before the adjustment can be made. 



7. 

Tab Rack 

Adjust Tab Rack • 
Bushing (Not Shown) ,~ - . -

Tab Lever 

\
~_ _-- - .005" To .020" 

- Tab Pawl 
(C~o_ 
~ 

FIGURE 167. Tab Rack Adjustment 

The tab rack adjustment sets up a condition whereby the 
escapement pawl will be released into the escapement 
rackattheright time to safely engage the correct tooth. 
If the tab rack were too far to the left, the tab lever 
would contact the set tab stop sooner and release the es
capement pawl into the rack earlier than it should. The 
pawl could enter the wrong escapement rack tooth and 
stop the carrierone space to the left of the desired stop
ping point. The carrier could stop one space too far to 
the right if the tab rack were adjusted too far to the 
right. 

NOTE: The head of the tab rack bushing should clear 
the tab rack plate by about 3/32" when the adjustment 
has been completed. This approximate clearance insures 
that the tab rack is not ad j usted one fu II space too far to 
the left or right. 

Tab Interlock - With the carrier return clutch latched, 
the escapement torque bar should rotate the tab latch 
away from the tab lever pawl by .005" to .025" (Fig. 
168). Form the lug on the tab latch that extends down 
behind the escapement torque bar. 

Tab Lever .005" To .025" lr 
"..- " 

/ \ 

/~n) /' "IJ/ 
/'" --

Form Rear Lug Of 
tch For Clearance 

Escapement Torque 

FIGURE 168. Tab Interlock Adjustment 

The lug on the tab latch may be formed by using the push 
end of the large spring hook as a T -bender. 

The adjustment insures that the carrier return and tab 
cannot both be latched simultaneously. If both were al
lowed to latch, the tab lever pawl would lock against a 
set tab stop during the carrier return operation. 

8. 

1. 
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Carrier Return/T ab Interlock - Form the bottom lug of 
the interlock (Fig. 169) to obtain the following condi
tions: 

FIGURE 169. Carriage Return/Tab Interlock 
a. With the carrier return mechanism latched, the 

interlock should actuate the carrier return latch 
keeper forward just far enough to release the latch 
when the tab keylever is fully depressed. 

b. With the carrier return mechanism at rest, full de
pression of the tab keylever should not cause the 
carrier return latch keeper to move-away from the 
latch. 

MARGIN RELEASE MECHANISM 

Margin Rack Overbank Guide - With the carrier resting 
at the left hand -margin, adjust th'! overbank guide (Fig. 
170) left or right on the margin rack to obtain .001" to 
.005" clearance between the margin stop andthemargin 
stop latch on the carrier when the margin rack is in its 
rest position (Fig. 170). When observing this clearance 
remove the floating action of the margin stop latch by 
pulling the stop latch to the right with a spring hook. 

The adjustment insures that the left margin stop will set 
accurately when the stop is slid to the right against the 
margin stop latch on the carrier. 

NOTE: Machines equipped with an old style margin 
rack use an eccentric plate mounted on th~ right end of 
the margin rack to control the rest position of the rack. 
Use the same procedure indicated above to obtain the 
.001 11 to .005 11 clearance between the margin stop and 
the stop latch on the carri er . 



2. 

3. 

Carrier Stop Latch 

Adjust Here 

FIGURE 170. Margin Rack Overbank Guide 

Margin Release - (721 only) 

a. Old Style - With the margin release keylever at rest, 
loosen the Bristol screw in the margin release lever 

and rotate the margin rack (within the release lever) 

to a level position (Fig. 171). Then tighten the 
Bristol screw. 

Margin Release Lever 

/-~" 
",~ 

Margin Release Keylever 

}1GURE 171. Margin Release A1echanism 
(721 Old Style) 

b. New Style - Form the rrlargin set lever stop, which 

is fastened to the Ie ft end of the marg in rack, so 

that the margin rack is level when the margin re

lease keylever is at rest (Fig. 172). 

Margin Re~:ase - (723 and 725) 

a. Old Style 

1. With the margin release keylever at rest, loosen 
the left hand margin release lever and adjust it 
radially about its shaft so that the top surface 

ofthemargin release lever(Fig. 173) is parallel 

with the slope of the side frame. The lever 
should also be positioned laterally on Its shaft 

sothat itoperates freely without restricting the 
margin rack motion when the rack is pushed to 
the left into its overbank position. 
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Margi n Release Lever 

FIGURE 172. Margin Release Mechanism 
(721 New Style) 

Parallel 
Margin Release Lever 

FIGURE 173. Margin Release klcc/u1Jlism 
(723 & 725 Old S'[rle) 

b. 

2. With the margin release ke'fie\'pC 'it r,,~<,t ( loc'sen 

the Bristol scre"" in the margir' r< t,cj 

rotate the margin rack(withi'l t; 
to a level position (Fig. lI-
the Bristol screw. 

~~PW Style - Position the left ho 
I p'/e: : 

1. Lateral iy so that 1;32" of the 
margin set lever stop protrudes b~yc ' r, :et: 
face of the left hand margin release ie/er (Fig. 
174) . 

2. Radially so that the margin rock will be hori

zontal when the margin release keyiever is in 

its rest position. (This adiustmenl cnn be ob

tained byadiustingeither the leh rnar

gin rei ease I eve r . ) 



LH Margin Release 
Lever 

4. 

FIGURE 174. Margin Release Mechanism 
(723 & 725 New Style) 

Margin Stop Final Stop 

a. Old Style - Form the lug on the final stop (which is 
welded to the bottom side of the margin rack) to ob
tain a clearance of .001" to .010" between the 
final stop and the margin stop with the margin stop 
pin fully seated in the extreme left tooth of the 
margin rack. 

b. New Style - Position the margin set lever stop left 
or right on the margin rack so that it will clear the 
margin stop by .001" to .010" when the margin stop 
pin is fully seated in the extreme left hand tooth of 
the margin rack. 

The ad justment insures that the margi n stop pi n wi II 
always seat itsel f in the tooth of the rack when the 
margin stop is pushed to the left against the final 
stop. 

5. Bellringer Bail Lever 

6. 

a. Old Style - With the carrier positioned .away from 
the right hand margin stop, adjust the bell baH lever 
located on the leftendof the bellringer bail to have 
.005"to .020"clearancewiththe bell clapper bell
crank leverwhenthe bail is at rest against the bell
ri nger bell crank (Fig. 175). 

b. New Style - With the carrier positioned away from 
the right hand margin stop, adjust the bell bail lever 
located on the left end of the bell ringer bai I so that 
when the bottom portion of the lever is allowed to 
contact the underside of the bell clapper be"crank 
lever a clearance of .005" to .020" wi II exist be
tween the bellringer bail and the bellringer bell
crank (Fig. 176). 

Line Lock Bracket - Ad just the I ine lock bracket up or 
down so that the be"ringer bellcrank will ride on the 
front of the camming surface of the bracket 1/16 1J from 
the top as the carrier moves into the line lock position. 

59 

.005" To .020" (Adjustment) 

(~41 
\ I 

7. 

'-, 
\ 

FIGURE 175. Bell Bail Lever (Old Style) 

Bell Bail 

FIGURE 176. Bell Bail Lever (New Style) 

The adjustment insures that the bellringer bellcrank will 
remain in contact with the camming surface of the line 
lock bracket throughout the I ine lock operation. It also 
insures that the bell ringer bellcrank will ride back over 
the line lock bracket if the carrier is returned from a 
position to the right of the right hand margin. 

Bell Clapper Be"crank Lever - The bell should ring one 
space before the bell ringer bellcrank moves onto the 
front surface of the I ine lock bracket. 

The adjustment is obtained by forming the lug on the bell 
clapper bellcrank that acts as a stop for the bell clapper 
bellcrank lever (Fig. 177). The forming adjustment 
chot,~es the amount of bite between the bai I lever and 
the bell clapper bellcrank lever. 



\ 
Interposer Should 
Be Bottomed 

FIGURE 178. Line Lock Adjustment 

Form Here 

B~II Clapper 
Bellcrank Lever 

FIGURE 177. Bell Clapper Bellcrank Lever 

8. Line Lock - Form the line lockactuatingarmon the bell
ringer bOil so that the line lock interposer is fully de
pressed when the carrier pointer is in I ine with the mark 
on the right hand margin stop (Fig. 178). 

1. 

2. 

CAUTION: The line lock should not be felt in the space 
preceding the desired locking point. The I ine lock 
actuating arm should not be choked off so as to bind the 
carrier as the spacebar is operated through the line lock. 

PAPER FEED MECHANISM 

Before any paper feed adjustments are attempted, the 
position of the platen MUST be correct. 

Paper Feed Braces -(old style paper feed mechanism.only) 
With the feed roll tension springs disconnected the ad
justable braces fastened to the paper feed mounting arms 
shOl.lld be ad justed all the way forward without deflecti ng 
eitherthe feed roll actuating shaft or the carriage tie rod 
(Fig. 179). 
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3. Paper Feed Supports 

a. Old Style Paper Feed Mechanism ... With the feed 
roll tension springs disconnected, the vertical sup
ports forthe carriage tie rod and the-reed r~1 actuat
ing shaft should be adjusted to just touch the bottom 
of each shaft (Fig. 179). The feed roll actuating 
shaft support should be loose when the tie rod sup
port is ad j usted . 

Feed Roll Actuating 
Shaft Support 

.015" To 

.030" 

/ 
----- - / 

(/ ~'\ 

\ j) 
" :~ / ,- : ./ Feed Roll 

Actuating Shaft 

Carriage Tie Rod 
Support 

Carriage Tie Rod 

FIGURE 179. Paper Feed Mechanism 



b. New Style Paper Feed Mechanism - With the feed 
roll tension spri ngs disconnected, the center support 
bracket (Fig. 180) should be positioned so that the 
forward lug just touches the underside of the feed 
roll shaft whi Ie the rear lug just touches the top of 
the carriage tie rod. The center support bracket 
should not bow the copy control shaft. 

Carriage Tie Rod Feed Roll Shaft 

Arm Assembly 

Center Support Bracket 

FIGURE 180. Center Support Bracket 

4. Feed Roll Tension - P lace the feed roll tension spri ngs 
in the hole of the front feed roll arms that will provide 
the following tension measured at the front feed roll 
pivot points. 

721 - 2-3/4 to 3-1/4 pounds 
723 and 725 - 2 to 2-1/2 pounds 

5. Feed Roll S ide Play 

a. Old Style - The ri ght hand paper feed mounti ng arm 
on the 721 and the left and right hand paper feed 
mountingarmson the 723and 725 should be adjusted 
to provide the rear feed roll shafts with an end play 
of .015" to .030" when the feed rolls are against 
the platen (Fig. 179). 

b. New Style - The right hand front feed roll arm 
assembly on the 721 and the left and right hand 
front feed roll arm assembl ies on the 723 and 725 
should be adjusted to give end play to the feed roll 
shaftsthat will not permit them to contact the sides 
ofthe openings in the deflector but wi II permit them 
to roll freely (Fig. 180). 

6. Feed Ro II Ad j ustment 

a. Old Style-Adjusttheeccentricswiththehighpoints 
to the rear so that three tab cards inserted between 
the platen and the rearfeed rolls will cause a clear
ance of .008" to .012" between the front feed rolls 
andtheplaten(Fig. 181). The clearance should be 
equal on both ends of the feed roll. 
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Make Adiustment Here Front Feed 
Roll Arm 

FIGURE 181. Feed Roll Adjusting Eccentrics 
(Old Style) 

b. New Style - The front feed roll ad justing arms should 
be adjusted as follows: When two tab cards are 
placed between the front feed rolls and the platen, 
the rearfeed rolls should clearthe platen (Fig. 182). 
When one tab card is placed between the front feed 
rolls and the platen, the rear feed rolls should touch 
the platen. 

Check CI earance Here 

Loosen Here 

FIGURE 182. Feed Roll Adjusting Arm (New Style) 

7. Paper Re lease - Ad just the feed roll re lease arm (Fi g. 183) 
toobtain a release clearance of .055" to .065" between 
the rear feed roll and the platen. 

Excessive clearance can cause interference between the 
front feed roll and the carrier; whereas insufficient 
clearance will not permit straightening of thick paper 
packs. 

NOTE: The clearance should be the same at each end 
of the feed roll. The clearance can be equal ized by 
adjusting either the left or right feed roll release lever 
(Fig. 183). 



Feed Roll 
Release Lever 

Adjust Feed Roll Release Arm 
Located At Right End Of Feed 
Roll Actuating Shaft 

8. 

FIGURE 183. Paper Release Adjustment 

Deflector - Position the deflector by forming the deflector 
supporting tabs on the front and rear feed roll arms so 
that a clearance of .010" to .020" exist between the 
front and rear of the deflector and the platen (Fig. 184). 
Three tab cards inserted between the platen and the de
flector (at the front and rear) should provide a slight 
drag. No drag should be felt when one tab card is in
serted. 

• 010" To .020" 

FIGURE 184. Deflector Adjustment 

9. Paper Bail 

a. Bai I Shaft - The shaft should be positioned in the 
right hand bai I arm so that each arm can be pulled 
forward the same distance from the platen before the 
entire bai I begins to move. 

The ad justment insures that both bail rollers wi I r have 
equal pressure against the platen. 

CAUTION: Be sure that neither bail arm is de
flected left or right after the bai I shaft is tightened. 
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b. Bai I Stop - The I ugs that stop the rearward movement 
of the paper bail arms should be formed to obtain a 
.005" to .010" clearance between the lugs and the 
boil arms when the copy control lever is at its ex
treme rear position. 

The adjustment prevents interference between the 
bai I arms and the I ine gage card holder when the 
platen is removed. 

10. Line Gage Card Holder 

1. 

a. Adjust the line gage card holder forward or back 
for a .005" to .010" clearance with the platen. 

b. The vertical ad justment should be such that the 
graduated edge is parallel to and .002" to .005" 
below the feet of the typed characters when viewed 
from the operator1s position. 

c. Adjust the card holder left or right so that the point 
ofa letter "YII will al ign with the mark in the middle 
of the I ine gage card holder. 

FABRIC RIBBON MECHANISM 

Centering Springs - With the ribbon reverse interposer 
centered, form the lugsofthe ribbon feed plate for .003" 
to .005" clearance in the centering spring loops (Fig. 
185) . 

The ad j ustment insures that the spri ngs are not extended 
when at rest and that they will properly restore the mech
anism after a reverse operation. 

FIGURE 185. Centering Springs Adjustment 



2. Ratchet Brake Spring - Form the left and right ratchet 
brake springs so that each will hold its ratchet in posi
tion after the ratchet has been manually rotated far enough 
to full y actuate the reverse mechanism. 

The ratchets should be checked alternatel y with the cart
ridge removed. The check as described is merely a method 
of testing for the correct braking action of the springs 
and has little to do with the reversing action. 

3. Ribbon Feed Plate - With the ribbon mechanism set for 
a reversi ng operation and the ribbon cam at its high point, 
ad just the ribbon feed plate forward or back so that the 
ribbon feed pawl holds the reverse interposer within. 005 " 
to .010" of its total travel (Fig. 186). 

4. 

FIGURE 186. Ribbon Feed Plate Adjustment 

The adjustment not only insures sufficient throw for a re
versing operation, but also gives optimum ribbon feed 
results by determining the rest and active positions for 
the pawl. 

CAUTION: Aftercompletingthe adjustment', manually 
cycle a character to check that two teeth feed is ob
tained plus .005" to .020" overthrow. 

Be sure that the feed pawl does not contact the inter
poser lever as the pawl is manually reversed from side 
to side. 

Cartridge Guides - Form the ribbon feed plate lug that 
guides the cartridge into position so that the ribbon 
spools are centered in the holes of the cartridge and 
there is .005" to .010" lateral movement of the cart
ridge. 

5. Ribbon lift Guide Plate - Adjust the plate as low as 
possible without causinga change in the ribbon lift guide 
heightas the ribbon lift lever is moved from the low lift 
to the high lift position (Fig. 187). The ribbon lift cam 
should be at the low point when the check is made. 
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Adjust Plate 
Up Or Down 

Move Link Front 
To Rear 

FIGURE 187. Ribbon Lift Guide Plate Adjustment 

The adjustment insures the same relative throw for both 
the high and low lift positions. 

6. Ribbon Lift Control Link -Adjust the link forward or back 
by means of the clevis so that the underscore will strike 
the ribbon 1/16" from the bottom edge. The ribbon lift 
lever must be in the high lift position when the check 
is made. 

CAUTION: Do not ad just the link so short that it chokes
off in the front end of the cam follower slot as the rib
bon lift lever is moved into the high lift position. 

7. Ribbon Lift Lock - Adjust the ribbon lift lock so that it 
will positively hold the ribbon lift guide in the load 
position. The lock is located under the right front corner 
of the carrier. 

8. 

o 

FIGURE 188. Stencil Locking 

Stencil Lockout {Fig. 188) -Withtheliftleverinstencil 
position and the cam follower on the high point of the 
ribbon feed cam, form the ribbon feed latch for .010" 
clearance with the lug on the cam follower. 



FILM RIBBON MECHAN ISM 

RIBBON FEED 

1 . Ribbon Feed Plate - Posi ti on the feed plate left or right 
under its mounting screws to allow the feed pawl to op
erate front to rear in the guide slot of the feed plate 
without binding (Fig. 189). 

Feed Plate Feed Pawl Take-Up Pu Iley 

FIGURE 189. Ribbon Feed Plate 

CAUTION: Before loosening the right hand mounting 
screw remove the drive spring from the take -up pu lIey 
so that you will not damage the drive sprillg with your 
screwdriver. 

NOTE: Ifadditionaladjustmentisnecessary to prevent 
the pawl from binding in the slot of the feed plate, the 
feed cam follower mounting bracket may be adjusted 
left or right under its mounting screws (Fig. 190). If it 
is ever necessary to adjust this bracket be sure to main
tain .00111 to .004 11 vertical clearance between the bot ... 
tom of the bracket and the carrier support. See Figure 
80 in the adjustments of the print mechanism. 

' .... "'-':;~ 
'-~~~~~~] 

Follower Mounting 
Bracket 

FiGURE 190. Feed Cam Follower Mtg. Brkt. 

2. 
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A bind between the feed pawl and the guide slot in the 
feed plate wi II cause i ntermi ttent ribbon feed fai lures. 
The bi nd prevents the feed pawl from droppi ng into the 
next feed window as it is operated to the rear during a 
feed operati on. 

CAUTION: After changing the position of the feed 
plate check the lift control lever to make sure that it 
daes not strike the verti ca I lug on the left hand corner 
of the feed plate (when the control lever is in its highest 
I·r. .'. . _ \ 
II I I pU~11101IJ. 

Feed Cam Follower Eccentric - Adjust the follower ec
centri c so that the feed paw I wi II rotate the feed and 
lift wheel 1/16 of a turn for each ribbon feed operation 
(Fiq. 191). 

one Feed 
Operati on 

FIGURE 191. Feed Cwn Follower Eccentric 

This adjustment may be checked in the following manner: 
With the machine at rest manually position the feed and 
lift wheel so that the steel roller on the lift control 
lever rests approximately in the center of a valley (high 
lift lobe) on the feed and lift whee I (Fig. 191). Now, 
perform a ribbon feed operation by hand-cycling any 
character through its complete cyc Ie. Make certain that 
the cycle shaft returns to its latched position. If the 
follower eccentric is properly adjusted the feed pawl 
should rotate the feed and lift wheel 1/16 of a turn 
causing the steel roller on the lift control lever to come 
torestinthe center of a peak (low lift lobe) on the feed 
and lift wheel (Fig. 191). 

NOTE: Besuretokeep the high point of the eccentric 
up and toward the front when maki ng this adj ustment. 

Improper adjustment of the follower eccentri c wi II gen
erally cause either under or over feeding of the ribbon 
plus variations in the ribbon Ii ft pattern. The ribbon 
lift operation will only be affected if the feed and lift 
wheel fai Is to rotate the proper amount causing the steel 
rolleron the lift control lever to fail to reach or remain 
on the proper cam lobe of the wheel. This type of fai lure 
usually occurs during a low lift operation where the steel 
I uller must come to rest on a peak (low Ii ft lobe) of the 
feed and lift wheel. 



3. Detent Spring - Adjust the feed and lift wheel detent 
spring in its slot so that during a ribbon feed operation 
the detent spring wi" drop into the next feed window 
.008"to .012" before the feed and lift wheel completes 
its travel (Fig. 192). 

FIGURE 192. Feed & Lift Wheel Detent Spring 

NOTE: Observing the .008" to .012" clearance at the 
detent spring is extremely difficult. Therefore, the 
clearancemaybeeasily gauged by observing the amount 
of backlash that the detent spring allows the feed and 
lift wheel when the wheel is manually rotated backwards 
from its rest position. This backlash can be observed by 
using the following procedure: Perform several ribbon 
operations under power. Allow the machine to come to 
rest with the steel roller on the lift control lever resting 
against any peak (low lift lobe) of the feed and lift wheel. 
Then I slowly hand-cycle the machine (using any char
acter) unti I the feed pawl is operated far enough toward 
the rear to be fully disengaged from its feed window in 
the feed and lift wheel. Now, gauge the back lash by 
manually rotating the feed and lift wheel counter
clockwise whi Ie observing the movement of the wheel 
at the steel roller. This movement shou Id be approxi
mate�y 1/64" if the detent spring is adjusted correctly. 

A detent spring that is improperly adjusted may cause 
intermittent ribbon feed and lift failures. This will only 
occur if the spri ng fai Is to detent and hold the feed and 
lift wheel in position at the completion of each ribbon 
feed operation. If there is either insufficient or excess
ive backlash of the feed and lift wheel the wheel wi II 
tend to rotate backwards with the feed pawl when the 

4. 
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pawl begins to cam itself out of the feed window as it is 
operated toward the rear during the early portion of a 
print cycle. This backward rotation of the wheel (if 
excessive) may prevent the feed pawl from dropping into 
the next feed window as the pawl reaches its rearmost 
position. Thus, the wheel will receive no rotation from 
the feed pawl when the pawl is powered forward causing 
a feed and lift failure to result. 

SERVICE HINT: A good method for checking both the 
cam follower eccentric and detent spring adjustments is 
tohold the take-up pulley as shown in Figure 193 while 
operating a repeat underscore. A feed fai lure can be 
easi Iy recognized whi Ie observing the rapid rotation of 
the feed and lift wheel. A definite pause in the wheel 
rotation can be seen when a feed fai lure occurs. 

CAUTION: When operating a repeat underscore whi Ie 
holding the carrier stationary be sure to remove the type
head first to prevent damaging the platen. 

FIGURE 193. Ribbon Feed Check 

Brake Actuating Lever - Form the lug on the brake act
uating lever so that the supply spool brake is allowed to 
just bottom in the ratchet teeth of the supply spool when 
the machine is at rest (Fig. 194). 

FIGURE 194. Brake Actuating Lever 



NOTE: Thisadjustmentpermitsthebrake to engoge the 

ratchet teeth of the supply spool as lote as possible during 
a ribbon feed operotion. If the brake is allowed to en
goge the supply spool too early the amount of tension in 
the ribbon circuit wi II become inconsistent from one feed 

operation tothe next. That is, as the brake is permitted 
to engage the supply spool too early during each ribbon 
feed operation, the ribbon becomes tighter and tighter in 
the ribbon circuit unti I finally the excessive tension cau

ses a spooli rg off effect to the suppl y spool. The ribbon 
then remains siack in the ribbon circuit for ~everu: feeJ 
operations unti I the brake can bui Id up the tension again. 
This inconsistent tension in the ribbon circuit wi II con
tribute or may even create a poor ribbon tracking char
acteristic at the feed and pressure rollers. Also, char
acter overlap on the ribbon may be present each time the 
ribbon becomes slack. 

Insufficient engagement of the brake with the supply 
spool wi 1\ allow the ribbon to become slack in the ribbon 
circuit (especially durin9 a repeat spacebar or backspace 
operation when the carrier is under excessive vibrations). 
This wi 1\ also lead to Sensitive tracking and intermittent 
overlappi ng characters an the ribbon. 

CAUTION: Be sure that the stenci I lever is not in the 
stenci I position when making this adjustment; otherwise, 
an erroneous adjustment may resu It. 

SERVICE HINT: Toforrnthe lug on the brake actuating 
lever place a screwdriver as shown in Figure 195 and then 
slowly twist the fbt porti on of the lug with duckbill 
pliers. Do not attempt to form the curved porti on of the 
lug as itis brittle and breaks easi Iy. 

The purpose of the screwdriver as shown in Figure 195 is 
to eliminate any pressure that might be placed on the 
vertical lug of the lift guide plate whi Ie making this 
forming adjustment. 

Brake Actuating 

Lever 

I 

FIGURE 195. Forming Technique 
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RIBBON LIFT 

1. Lift Guide Plate - With the ribbon lift cam follower on 
the low point of the lift cam, position the lift guide 
plate on the arm of the lift guide assembly to satisfy two 
conditions (Fig. 196). 

a. Position the lift guide plate vertically so that the 
rearofthe lift guide assembly rests 1/32" above the 
carrier cas.ting when the stenci I lever is not in the 
... ___ :1 _~,: .. :~~ {r:::~ 10,t.\ 
"1 t;;;;;II\".o1 I t"'VJII I \",III ,I 1::;1. I' ..... '. 

b. Position the lift guide plate so that its bottom sur
face (where the control link operates) is parallel to 
the slot in the cam follower. 

Lift Guide 

o .... j 
'·'=0-=-'=:=-.": -----r-,~., >:. , 
'. • I . . 

. ', ... " 1/32" 

Clearance 

lift Guide Plate Cam Follower 

FIGURE 196. Ribbon Lift Guide Plate 

Adiusting the plate up or down so that the lift guide as
sembly is resting 1/32" above the carrier insures that 
there will be no lost motion from the ribbon lift cam 
through to the lift guide assembly. Keeping the bottom 
surface of the lift guide plate parallel to the slot in the 
cam follower insures that the lift guide assembly will re

ceive the proper amount of lift motion for each one of 
the four different lift positions. 

SERVICE HINT: The vertical position of the lift guide 

platemaybecheckedbyobserving the liftguideassembly 
while manually pushing the control link all the way to 
the rear into its stencil position. The guide assembly 
should drop 1/32" at the rear if the adjustment is cor

rect . 

Parallelness of the lift guide plate with the slot in the 
cam follower may be checked in the following manner: 
With the cam follower resting on the low point of the 

lift cam, disconnect the control link and manually slide 
the link back and forth through the four lift positions 

(Do not slide the link into the stencil position). If the 
plate is parallel, no movement will be produced to the 
ribbon lift guide assembly whi Ie sliding the link back and' 

forth. 

Figure 197 illustrates how a maladjusted lift guide plate 

will affect each one of the four ribbon lift positions. A 
series of His are used for simplicity to show the position 
of the typed characters on the fi 1m ribbon. 



FIGURE 197. Lift Guide Plate Check 
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LIFT GUIDE PLATE 

PARALLEL TO SLOT 

IN CAM FOLLOWER 

LIFT GUIDE PLATE 

OUT OF PARALLEL 

TOO HIGH AT THE 

REAR -

LIFT GUIDE PLATE 

OUT OF PARALLEL 

TOO HIGH AT THE 

FRONT 

LIFT GUIDE PLATE 

PARALLEL TO SLOT 

IN CAM FOLLOWER 

LIFT GUIDE PLATE 

PARALLEL TO SLOT 

I N CAM FOLLOW ER 



2. 

Figure 197-0 isosomple of how the lift pattern will look 
when the lift guide plate is adjusted parallel ta the slot 
in the cam follower. 

In Figure 197-b the lift guide plate is adjusted too high 
at the rear 'llith respect to the slot in the cam follower. 
This condition causes the lift guide ass~mbly to drop down 
a slight amount whenever the control link is moved to
ward the rear into a low lift position. This causes both 
of the low lift positions (those nearest the top of the rib
bon) to be affected because some of the Ii ft moti on pro
duced by the ribbon lift cam must be wasted in order to 
overcome this slight amaunt of drop that occurs to the 
lift guide assembly each time the control link is moved 
toward the rear. Notice that the overall result of this 
maladjustment is a spreading effect to the lift ~attern be
tween the high and low lift positions (Fig. 197-b). 

In Figure 197-c the lift guide plate is adjusted too high 
at the rear with respect to the slot in the cam follower. 
This condition causes just the opposite of that of Figure 
197-b. Whenever the control link is moved forward into 
either one of the high lift positions, the lift guide as-

The adjustment of the control link positions the prev
iously adjusted lift pattern on the ribbon. It does not 
have any effect on the distance or spread between each 
one of the four lift positions in the pattern. 

NOTE: Make certai n that the lift control lever does 
not stri ke the verti ca I lug on the left hand corner of the 
feed plate when the lever is in its highest lift position. 

RIBBON LOAD 

1. Load Lever link - The load lever link should be adjusted 
toraise the ribbon lift guide assembly as high as possible 
without binding off on either the feed plate or the take
upspool when the load bail is in the load position (Fig. 
198) . 

lift Guide Assembly 

Feed Plate 

sembly drops down slightly and the high lift positions :; 
(those nearest the bottom of the ribbon) are affected. ( 
The overa II resu It is a crowd i ng effect to the lift pattern ' ' 
between the high and low lift positions (Fig. 197-c). 

A good check for the crowding effect illustrated by 
Figure 197-c is to alternately type the degree and un
derscore instead of H's. These two characters are used be
cause they are usually the highest and lowest printing 
characters on the typing element. If the degree is typed 
in phase with a low ribbon lift operation, when beginning 
to alternately type the degree and underscore, the lift 
pattern embossed onto the ribbon wi II look simi lor to 
Figure 197 -d. If there is no character overlap on the 
ribbon between the degree and underscore, then the 
crowding condition illustrated by Figure 197-c does not 
exist. (Some styles of typeheads may have characters 
that print higher or lower than the degree and under-
score. If so, use them for thi scheck.) 

A good check for the spreading effect illustrated by 
Figure 197-bistoalternatelytype the degree and under
score beginning with the underscore in phase with a high 
ribbon life operation. The lift pattern illustrated by Fig
ure 196-e shou Id occur. If the lowest underscore stri kes 
the ribbon approximately .050" from the bottom edge of 
the ribbon and the highest degree strikes the ribbon ap
proximately .030" from the top edge, then the spreading 
condition illustrated by Figure 197-b does not exist. 
(The control link adjustment which controls the position 
of the entire lift pattern on the ribbon must be considered 
when using this check.) 

NOTE: It will be necessary to recheck the supply spool 
brake adjustment if the lift guide plate position is changed 
because the brake actuating lever receives its motion from 
an upright extension of the guide plate. 

lift Control link - Adjust the clevis on the control link 
so that the lowest underscore prints approximately .050" 
from the bottom of the ribbon (Fig. 197-e). 
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2. 

Load Lever link 

FIGURE 198. Load Lever Link 

NOTE: Make sure that the load bai I does not contact 
the flanges of the take-up spool when the bai I is in its 
closed position as this could affect the take-up tension. 

Pressure Roller Release Arm - When the road bai I is 
pulled forward into its load position the supply drag lever 
shou Id be pushed forward, by the pressure roller, suffi
cient�y to just clear or be tangent to the front edge of 
the supply spool. Adjust the pressure roller release arm 
(located on the left end of the load lever) by its lock 
screw to obtain this condition (Fig. 199). Do not form 
the supply drag lever to obtain this adjustment. --

CAUTION: When the loadbail is in its closed position 
a clearance must exist between the pressure roller release 
arm and the pressure roller lever. This clearance insures 
that the pressure roller wi II be fully engaged with the 
feed roller whenever the load bail is in its closed po
sition. 



Tangent 

Supply Drag Lever 

FIGURE 199. Pressure Roller Release Arm 

Shock Spring 

Feed Plate ........ ___ ,/ 

FIGURE 200. Shock and Drag Spring Adjustments 
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RIBBON TRACKING ADJUSTMENTS 

The term IItracking II is used in this mechanism to describe the 
path or course that the ri bbon assumes as it prog resses from the 
supply spool through the guides and onto the take-up spool. 
The mechanism contains a series of guides and springs which 
are designed to establish and maintain a constant ribbon track
ing characteristic throughout the ribbon circuit. Since the en
tire mechanism issubject to vibrations, the purpose for some of 
the adjustments is to over-ride the effects that these vibrations 
incur on the ribbon feed operation. The tracking adjustments 
are inter-related and must be considered together in order to 
obtain reliable ribbon trackin?: 

1. Sup)ly Spool Drag Spring - Position the drag spring par
aile tothe front edge of the feed plate (Fig. 200). Mov
ing the spring further away from the center of the supply 
spool increases the amount of drag, while bringing it 
closer will decrease the amount of drag. 

NOTE: Use the following technique to check and ad
just the tension of the drag spring: Remove the C-clip 
which retains the supply spool on its pivot stud. Then, 
raise the spool slightlyand allow it tosettle down onto the 
drag spring by its own weight. If the drag springs tension 
is properly adjusted it wi II hold the supply spool elevated 
so that 1/2 of the ang led surface (chamfer) on the top of 
the pivot stud is protruding above the top face of the 
spool (Fig. 201). Form the drag spring up or down to ob
tain this condition. 

Supply Spool Pivot Stud 

Supply Spool 

Feed Plate Supply Spool Drag Spring 

FIGURE 201. Supply Spool Drag Spring Check 

CAUTION: The drag that is supplied to the core of the 
ribbon supply by this drag spring during a ribbon feed op
eration is necessary in order to maintain a tightly wrapped 
spool ofribbon on the supply spool. If a condition exists 
where the outer wraps of ribbon on the supply spool have 
become loose check the suppl y spool brake adj ustment 
first before suspecting the drag spring. 

Excessive drag on the supply spool may cQuse ribbon slip
page at the feed and pressure rollers which could result 
in characters overlapping on the ribbon. Character 
overlap from excessive drag is most apparent when nearing 
theendof a spool of ribbon on the supply spool. This is 



caustdbj the fact that the effect of the drag spring felt 
at the feed and pressure rollers increases as the amount of 
ribbon onthesupplyspool diminishes. And, in addition, 
the effect of the take-up spool tension felt at the feed 
and pressure rollers decreases as the diameter of the used 
ribbon on the take-up spool increases. 

If the ribbon should become slack in the ribbon circuit 
by improper operation of either the supply spool Lrake, 
supply drag lever, or the supply spool drag spring an 
overly sensitive ribbon tracking condition wi II exist. 

2. Shock Spring - Position the shock spring so it is approxi
mately .040"tothe right and parallel to the edge of the 
ribbon feed plate (Fig. 200). The shock spring should be 
formed at the front maki ng the roller on the spri ng lean 
approximately lOe to the left. 

3. Supply Drag Lever - The supply drag lever must contact 
the outer wrap of ribbon on the supply spool at the center 
orslightlyabove (Fig. 202). Form the lever up or down 
to obtain this condition. Do not form it front to rear. 

Supply Drag Lever 
(Contacts Center of Ribbon) 

FIGURE 202. Supply Drag Lever 

NOTE: After forming the lever make sure that it does 
not bind on its pivot screw. 

CAUTION: If the supply drag lever contacts the ribbon 
be low center, the outer wraps of ribbon on the spool wi II 
tend to creep up which may cause ribbon spi Ilage. 

4. Corner Guide - The corner guide is aligned parallel to 
the feed roller at the factory and should not require ad
justment unless damaged or replacement is necessary. If 
an adjustment is required the corner guide should be 
formed at the bottom so that it is vertical to the feed 
plate and clears both flanges of the take-up spool (Fig. 
203) . 

5. Tracking Post - The tracking post is positioned and aligned 
parallel tothe feed roller at the factory with gauges and 
should not require adjustment unless damaged or replace
ment is nece:-sary. If an adjustment is necessary the fol-
low:,!. e,bre sho'-.;\d be used: 
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a. Position the tracking post under its mounting screw 
so that it clears the flanges of the transparent take
up spool by approximately 1/32" (Fig. 203). 

FIGURE 203. Corner Guide & Tracking Post 

b. Form the tracking post at the bottom to achieve 
verticalness with the feed plate: 

The following technique may be used to check 
verticalness: First, remove the typehead and then 
hold the load bai I open just far enough to disengage 
rhe pressure roller from the feed roller (Do not open 
the load bai I so far that the supply drag lever is held 
away from the spool of ribbon on the supply spool) . 
Now, operate the repeat underscore and observe how 
the ribbon tracks from the corner guide to the feed 
roller. If the tracking post is verti ca I the ribbon wi II 
be centered as it passes between the two flanges of 
the transparent take-up spool (Fig. 204). It should 
alsotrackonthecenterofthe feed roller and evenly 
between the two flanges of the tracking post without 
touching either flange. 

Pressure Roller disengaged 
from Feed Roller 

FIGURE 204. 

T racki ng Post 

Corner Guide 

Track Post Ferticalness 



6. 

If the ribbon is not centered on the feed roller or 
tends to drift steadi Iy in one direction (either up or 
down) on the feed roller or tracking post, the track
i ng post is out of verti ca I and must be formed front 
or rear to correct this condition. Forming the post 
top toward the rear wi II cause the ribbon todrift up; 
toward the front causes the ribbon to drift down. 

The flanges on the tracki ng post wi II not stop or a Iter 
drifting of the ribbon if a definite ribbon drift con
dition exists. The function of the flanges is only to 
confine the slight up and down drift of the ribbon 
which is inherent in the mechanism (caused by the 
feed and pressure rollers reaction to the varying 
vertical position of the embossed characters on the 
ribbon) . 

c. Loosen the set screw in the flanged porti on of the 
tracking post and adjust it up or down so it just spans 
the ribbon (Fig. 204). Check the adj ustment by 
observing how the ribbon tracks between the flanges 
when operating the repeat underscore whi Ie holding 
the pressure roller disengaged from the feed roller. 

NOTE: Adjustments lib" and "c" must be consid-
ered together. 

Pressure Roller - Adjust the pressure roller up or down by 
its mounting stud so that it engages the center of the 
crown on the feed roller as shown in Figure 205. 

(Adj. Stud) Feed Roller 

Lock Nut 

FIGURE 205. Pressure Roller Adjustment 

The adjustment of the pressure roller may be checked by 
observi ng how the ribbon tracks between the flanges of the 
tracking post whi Ie under a typing operation. Since the 
position, size, and shape of the embossed characters on 
the ribbon have a definite effect on the ribbon tracking 
at the feed and pressure rollers, the followi ng procedure 
shou Id be used to check the pressure roller adjustment: 
Type a series of upper case straight line characters (such 
as His, I's, Lis, and 1's) and observe how the ribbon 
tracks between the flanges of the tracking post as these 
characters embossed on the ribbon are passing between 
the feed and pressure rollers. If the pr~oller ad
justment is correct these upper case characters wi II cause 
the ribbon to slowly drift up against the upper flange of 
the tracking post without curling or climbing over. Now, 
type a repeat underscore and observe how the ribbon 
tracks between the flanges of the tracking post as the 
embossed "underscores" are passing between the feed and 
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pressure rollers. If the pressure roller adjustment is cor
rect the ribbon wi II slowly drift down against the lower 
flange without curling or climbing over. If the ribbon 
has a definite tendency to drift either up or down, re
gard less of what characters are typed, the pressure rol
ler must be adjusted in the direction of the drift to cor
rect for the dri ft. 

Since the pressure roller adjustment has good response, 
it is suggested that the mounting screw be turned only 1/4 
of at urn at a time when correcting for drift. Also, after 
each adjustment it is necessary to re-tighten the lock nut 
before observing the tracking. 

CAUTION: Be sure that the small stabilizing pin riv
eted to the under side of the pressure roller lever is always 
in contact with the top surface of the feed plate (Fig. 
206). If the stabilizing pin fails to stay in contact with 
the feed plate, the engaged position of the pressure rol
lerwillvaryverticallyeach time the load bail is opened 
and closed. This wi II cause extreme difficulty in ob
taining and holding the correct pressure roller adjust
ment. 

NOTE: The pressure roller mounting stud should be 
approximately parallel tothe previously aligned tracking 
post. Check by partia Ily disengaging the pressure roller 
from the feed roller and sighting past the tracking post 
as shown in Figure 206. If the mounting stud is notice
ably out of parallel the pressure roller lever should be 
twisted carefu Ily with duckbi II pliers at the point shown 
in Figure 206. After forming make sure that the stabi 1-
izing pin is sti II resting against the top surface of the 

feed plate. 

Pressure Roller 
Lever 

Pressure Roller 
Mtg. Stud 

(Stabilizing Pin) 

Tracking 
Post 

FIGURE 206. Pressure Roller Mtg. Stud Alignment 



7. Take-Up Tensi on - The recommended method of con
troll i ng the amount of take-up tensi on to the take-up 
spool is by the installation of either a light, medium, 
or heavy drive spring. These springs are color coded 
as follows: 

Light . 
Medium 
Heavy. . 

red 
no color 
blue 

CAUTI ON: Do not attempt to control the amount of 
take-up tensi o~either stretching the drive spring or 
cutti ng loops off one end of the spri ng. Thi s method is 
not effective and will only lead to erratic take-up ten
sion. 

SERVICE HINT: A lack of sufficient take-up tension 
can usually be recognized by the fact that the take-up 
spool either fails to hold an enti re spool of ribbon caus
ing spi lIage; or, upon reaching the end of a spool of rib
bon the take-up spool is filled beyond its safe capacity 
which is approximately 1/32" within the outer edge of 
the flanges. If this condition exists, before a decision 
is made to replace the drive spring both the spring and 
its pulleys should be thoroughly cleaned with cleaning 
fluid and then lubricated I ightly with ET oi I. If cleaning 
and oiling does not bring about the desired results a new 
drive spring of the same category shou Id be tried first be
fore going to a heavier drive spring. 

Excessive take-up tension will generally cause the rib
bon to be pu lied through the feed and pressure rollers 
resulting in over feeding of the ribbon. This condition 
is most apparent at the beginning of a new supply of 
ribbon when the take-up tensi on fe It at the feed and 
pressure rollers is the greatest. If there is enough rib
bon slippage a noticeable reduction in character yield 
perspoolof ribbon will be present. In addition, exces
sive take-up tension can be a contributing factor to an 
overly sensitive tracking condition. 

(Screw) 

Ribbon hangs slack 

Erratic take-up tension is generally caused by either a 
dirtyordamageddrive spring. It can usually be detect
ed by examining the feeding pattern on the ribbon. If 
there are signs of both over-feeding and character over
lap together on the ribbon this is a good indication that 
erratic take-up tension is present. The drive and take
uppulleys should be cleaned and a new drive spring in
stalled(lubricated lightly with ET oil). Erratic take-up 
may also contribute to unreliable tracking. 

NOTE: If at some time it becomes necessary to check 
the amount of take-up tensi on, it may be measured with 
a gram gauge (I isted under Tools and Suppl i es) usi ng the 
following procedure: 

a. Thread a small machine screw, approximately 1/2" 
long, up through the hole in the bottom flange of 
the transparent take-upspool. (This hole, provided 
for this purpose, is located exactly one inch from 
the center of the spool.) 

b. Withthetake-upspool installed, remove the ribbon 
from between the feed and pressure rollers and let 
it hang slack. 

c. Remove the type head, disconnect the escapement 
trip link, and position the carrier at the left hand 
margin. 

d. Place the gram gage (using a times one spring blade) 
as shown in Figure 207 and operate the repeat under
score. For the most accurate reading try to keep 
the end of the spring blade in line with the center 
of the spool. Also, keep the small hole in the end 
of the blade against the machine screw as shown by 
the insert in Figure 207. If the measurement ob
tained fa 115 within a range of 45 to 55 grams the 
take-up tensi on is correct. 

Gram Gauge 

FIGURE 207. Take-Up Tension Check 
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COVERS AND MOUNTS 

1. TOP COVER HINGE - The hinge should be adjusted so that the con
tour of the top cover matches the <ontour of the center cover (Fig. 
208). 

HINGE 

FIGURE 208. 

MAKE THE ADJUSTMENT 

ATTHESE POINTS 

ADJUST AT 4 POINTS 

TOP COVER HINGE ADJUSTMENT 

2. TOP COVER LATCHES - Adjust the latches front to rear so that the 
top cover is latched securely in the closed position. 

3. HINGE SPRING - The spring should be positioned front to rear so that 
the top cover hinge is detented and held in the open position. 

4. CENTER COVER MOUNTS - Adjust the center cover mounts so that 
with the machine suspended in the covers the following four require
ments are met: 

a. All of the openings for keybuttons will have equal clearance on 
each side. 

b. The platen will clear the covers in the extreme front or rear po· 
sition. 

c. The clearance between the paper guide and the d.flector will 
be .020" to .040" (fig. 209). 

d. The top of the spacebar will be 1-3/8" above t~fI bottom of the 
center cover section. 

The shock mount brackets ore adjustable front to rear as well as up 
and down. The cover brackets are adjustable left and right on the 
shock mounts. 

--- ---..... 
"-

! 
( 

1 
\ / 
\ / 

/ 

---- ---
FIGURE 209. DEFLECTOR PAPER GUIDE CLEARANCE 

5. TOP COVER INTERLOCK - The top cover interlock lever should be 
formed so that when the top cover is closed the following conditions 
exist: 

a. The top cover hinge contacts the interlock squarely in the center. 

b. A clearance of 1/16" to 3/32" exists between the lower lug of 
the cover interlock and the carrier return/tab interloc:k lever 
(Fig. 210). 

FIGURE 210. TOP COVER INTERLOCK 

FABRIC RIBBON MECHANISM (NEW STYLE) 

1. CARTRIDGE GUIDE LUGS: Form the cartridge guide lugs so that 
the cartridge spools will be centered over the ratchets. Side play 
of the cartridge must be limited within .005"·.010". 
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2. CARTRIDGE RETAINING SPRINGS: The cartridge retaining springs 
should be positioned laterally so they are FLUSH against the feed 
plate; then adjusted front to rear so that the cartridge retaining fing
ers are centered in the holes of the cartridge guide lugs. (Fig. 211). 
The ratchet brake portion of the spring should exert a small drag on 
the feed ratchet. Form only as necessary. 

NOTE: Excessive or insufficient tension could result in reverse fail
ure. 

RETAINER 

FINGER 

CENTERED 

CARTRIDGE RETAINER 

MOUNTED FlUSH 

~ 
FIGURE 211. CARRIAGE RETAINING SPRINGS 

3. RIBBON LIFT LEVER: Three conditions must be met as follows: 

a. Form the lift lever finger tab left or right (Fig. 212A), so that 
the ribbon feed pawl will center between the two feed ratchets 
when the lift lever is placed in stencil position. 

b. Form the rear lug so that a clearance of .010"-.040" exists be
tween the lug and the feed plate positioning lug when the LEFT 
HAND RATCHET IS FEEDING (Fig. 212B). 



c. Form the front lug so that a clearance of .010"-.040" exists be
tween the lug and the feed plate positioning lug when the RIGHT 
HAND RATCHET IS FEEDING (Fig. 212C). 

NOTE: Avoid forming the ribbon feed plate positioning lug. since 
breakage would require replacement of the entire feed plate. 

FEED 

PAWL 

CENTERED 

FIGURE 212. FEED PAWL 

4. RATCHET DfTENT LEVER LUGS: 

-I 
DETENT LUG-FORM 

LEFT OR RIGHT 

FIGURE 213. DETENT lUG 
(LEFT TO RIGHT) 

These should be formed as foll
ows: 

a. Left or right. so that the rib
bon feed ratchet tooth over
throws past the edge of the 
detented lug by .020"-.050" 
when hand cycling to the high 
point of the ribbon feed cam 
(Fig. 213). 

b. Form the detent lugs front 
to rear so that the ribbon 
feed pawl engages a ratchet 
tooth by approximately 1!2 
the depth of the ratchet 
tooth (Fig. 214). 

Note: The feed pawl spring lug should clear the teeth of the op
posite ratchet by at least .015" when the feed pawl is being with
drawn to the rest position at the end of an operation. Failure to 
clear the teeth of the opposite ratchet under power may result 
in a lockup and consequent failure of the ribbon feed operation. 

1 !2 TOOTH SURFACE 

ENGAGEMENT 

DETENT lUG 
FORM FRONT 

OR REAR 

FIGURE 214. DETENT LUG (FRONT TO REAR) 
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