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GENERAL PROCEDURE 

Power clean the printer with the covers removed. Clean the feed rolls, 
platen, and deflector. Unless otherwise stated, all parts of the printer 
should be inspected and lubricated once every four months. 

Note: Lubrication must be applied judiciously to eliminate excessive 
quantities and prevent migration or spin-off into electri cal contacts. 

LUBRICATION 

Figures 1 through 8 show the points that require lubrication. The number 
references require I BM # 1 0 • The letter references requ i re IBM #23. Poi nts 
that do not require -Iubri cation every four months are identified with the 
required frequency in the reference list. A rule of thumb should be IIAII 
bearing areas having a sliding motion use IBM #23 and all bearing areas 
having rotational motion use IBM #.10 unless otherwise specified .11 

Machines with power on 24 hours daily require more frequent lubrication 
than machines used for single-shift operation. The following areas are 
primarily affected by idling time, since only the operational shaft is driven: 

1. Motor and motor pulley 
2. Cycle-clutch spring and arbor 
3. Driven-pulley hub and bearing 
4. Operational cam bearings 
5. Right-hand operational shaft and shift cam bearing 
6. Shift-clutch spring and arbor 

Since these machines are hot 24 hours dai I y, some I ubri cant evaporati on 
can be expected in areas not driven duri ng id I i ngi however, they are not 
nearly so affected as items 1 through 6. Where power is on 24 hours daily, 
we recommend I ubri cati ng these items every si x weeks. 
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Figure 1. Bottom View Of The Printer 

IBM #10 
/./1. Power-tab key-lever bai I pivots 
2. Clevis and link pivots 
3. Keyboard-lockout bellcrank pivot 
4. Keyboard-lockout bail pivots 

,5. Cycle-clutch pawl and link pivots 
/'-6. Keyboard-lockout bai I roller and lever pivot 
Y7. Selector bai I roller pivots 
VB. Negative-five bai I roller pivot 

;,/ 9. Actuating-arm pivots 
i~lO. Operational pull I inks 
.... 11. Pusher bail-arm pivots 
"'..-'12. Carrier-return actuating-arm pivot 
v13. Rotate -I ink pi vots 
Y14. Pusher-arm pivots 
V15. Selector-latch bai I pivots 

/ 
!/ 116. 
/17. 
118. 
i 19. 
i20. 

Negative-five link bearing 
Cycle-clutch trip pivots 
Contact-latch pivots 
Cycle-clutch trip-bail pivot points 
Pusher bai I pivots 

IBM #23 
;/ A. Keyboard-lockout-comb sliding surface 

j B. Interposer sliding surfaces 
/C. Cycle-clutch latch surfaces 
I D. Fi Iter-shaft surface 
1 E. Operational-arm pivots 
r F. Selector-latch surfaces 
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Figure 2. Right Side Of The Printer 

)BM #10 
"'1. 
r2. 

,:/3. 

74. 
,/5. 

6. 
V 7. 

~B. 
/9. 

v'10. 
1I1l. 

V}2. 
.(13. /14. 
i 15 . 

16. 

Platen-release pivot 
Paper-release-lever pivots 
Rotate and tilt pulley bearings 
Tab-rack support bearing 
Copy-control eccentric pivot 
Pulley-assembly pivots '~' 
Right-hand cord-pulley bearing 
Escapement torque -bar pivot 
Carrier-return unlatching-bellcrank pivot 
Carrier-return unlatching-I ink pivot 
Bellringer bail pivot 
Fi Iter-shaft bearing 
Operational-shaft bearing 
Carrier-return latch-keeper pivot 
Index-I ink pivot 
Carrier-return-I ink pivots 

17. 
/lB. 
Yf9. 

/'LO. 

Operational-contact I ink-rod pivots ~2.. 
Contact-bai I pivots ___ 
S h i ft arm pivot 
Print shaft bearing 

IBM #23 
~) V;A. lB. 

C. 
tI D. 
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Guide-bracket sliding surface 
Copy-control eccentric surface 
Carrier-return latch keeper 
Shift clutch spring and arbor 
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llBM #10 
1. Platen-release pivot 

Y .. 2. Copy-control eccentric pivot 
I; 3 . T ab-rac k support bush i ng 
Ii, 4. Rotate and ti It pulley beari ngs 
,} 5. Print-shaft bearing 
y 6. Left-hand margin-rack bushi ng 
f7. Tilt-arm pivot 
vB. Idler-gear bearings (lightly) 
1/ 9. F,ilter-shaft bearing 
1110. End-of-line bail 

.V 11. Tab set/ clear 1 ink pivots 
'\ 12. Wear-compensator pivots 
V 13. Cycle-shaft bearing 

Figure 3. Left Side Of The Printer 
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Jli 4. Ti It I ink pivot 
/15. Rotate link 
V16. Rotate arm paddle eccentric 

IBM #23 
V' A. Copy-control eccentric surface 
VB. Guide-bracket sl iding surface 
IfC. Tab set/clear bellcrank 
v D. Idler gear teeth 

E. C 1 and C2 can1surfaces 

* Keep free of any lubricants 



Figure 4. Back Of The Printer 

IBM #10 
1. Index-control lever (old style) 
2. Motor bearings 

All pivots and bearings in operational unit. 
3. Motor pulley and clutch assembly. 
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Figure 5. Differential Mechanism 

IBM #10 

1. Cycle-clutch latch pivot 
2. Center bearing 
3. Carrier-return pulleys 
4. Cycle-clutch checK-latch pivot 
5. Check-selector latch pi vot 
6. Tab-torgue-bar pivot 
7. Feed-roll bearings 
8. Escapement-torgue-bar pivot 

9. All selector latch and differential mechanism pivots 
10. Latch pusher roller and pivot studs 
II. Rotate bellcrank 
12. Balance arm 

IBM #23 

A. Cycle-clutch sleeve surface 
B. Cycle-clutch restoring cam and roller 
C. Negative-five cam surface 
D. Selector-cam surface and roller 
E. Pusher-bai I cam surface and arm rollers 
F. Surface of the escapement rack 
G. Torgue bars (light film) 
H. Cycle-clutch (inside) 
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Figure 6. Improved Lubrication Machines 

IBM #JO IBM #23 
A. Cycle clutch (inside) (with grease gun). 

1 . Latch restore roll er pivot. B. Cycle clutch sleeve and restoring cam surfaces. 
2. Center ~c>aring. C. Operationa I cam surfaces, roll ers, and drive ratchets. 
3. C-5 cam follower roller. D. R.H. bearing and shift clutch (inside) (with grease gun). 
4. Operational cam wicks and pawl pivots. 
5. Operational shaft stabilizer (sintered iron). * Do not lubricate - oil impregnated or self lubricating 
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Figure 7. Carrier Mechanism 

* Keep cartridge and spindles free of all lubricants 
10. Detent-lever bearings 

IBM #10 11. Tilt bellcrank pivot 
1. Tab-lever pivot 
2. Tab-lever latch pivot 
3. Rocker pivots IBM #23 
4. Detent pivots A. Tilt ring and ball joint 
5. Ti It-ring pivots B. Ribbon-lift cam surface 
6. Lower ball socket C. Ribbon-feed and detent cam surface 
7. Pririt-cam roller bearing D. Print-cam surface 
8. Print-shaft wi pers E. Ribbon-feed pawl 
9. Interposer-lever sl iding surface F. Ve locity control plate pin 
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Figure 8. Operational Mechanism 

IBM #10 
1. Right-hand margin-rack bushing 
2. End-of-I ine contact-actuating pivots 
3. Escapement-cam-follower roller 
4. Print-shaft bearing 
5. Escapement clevis 
6. Spring-clutch arbor. Oil carriage ref'urn spring clutch 

only when reassembly is necessary 
7. Index pawls 
8. Tab-torque-bar pivot 
9. Power-tab be II crank-I ink ends and pivots 

10. Feed-roll bearings 
11. Escapement-shaft bearing 
12. Operational cam and RH bearing 
13. Operational cam pivot 

IBM #23 
A. Operational-cam surfaces, rollers, and drive ratchets 
B. Actuating arm and check-pawl contact surface 
C. TorquC'-limiter spring clutch 
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PRI NTER CONTACT LOCATIONS 

Figures 9 to 13 show the I ocat ions of the pri nter contacts. 

CONTACT AND 
LATCH ASSEMBLY 

Figure 9. Bottom View Showing Contact Location 

CARRIER -RETURN 
INTERLOCK CONTACT 

.. 1, 
~ I 

FEEDBACK SHIFT 
CONTACT TRANSMIT 
(C3, C4 CONTACT 

Figure 10. Right View Showing Contact Location 



PRINT FEEDBACK LAST COLUMN 
CONTACTS (CI ,C2) CONTACT 

Figure 11. Left View Showing Contact Location 

TAB INTERLOCK 
CONTACT 

Figure 13. Upper Left Rear Corner Showing Contact Location 

Figure 12. Rear View Showing Contact Location 
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INSPECTION PROCEDURE 

Inspection 
Period Inspection Area 

2 

3 

Impression and Alignment 
Tilt Mechanism 
Rotate Mechanism 
Detenting 
Keyboard Area 

Selection Magnet Units 
Operational Magnet Units 
Pusher Unit 
Cycle Clutch Unlatching 
Cycle Clutch 

Contacts 
Contact Cleaning 
Ribbon Feed Mechanism 
Escapement 
Motor Drive and Carrier Return 
Indexing and Paper Feed 
Shift (Enter Mechanism) 

FIRST INSPECTION PERIOD 

IMPRESSION AND ALIGNMENT 
1. The rotate and tilt tapes must be free from kinks and nicks. 
2. Check for binds or excessive play in the, tilt and rotate de­

tents with respect to their guides. Check the tilt ring in 
relation to its pivots, and the upper ball socket with re­
spect to the tilt-ring spacer. 

3. Check for smooth compensator action. 
Static check: 
a. Hal f-cycle a -5 selection with the type head removed. 

b. Pull the rotate arm out until it is completely removed 
from the compensator leaf spri ng. 

c. Release the rotate arm. This should cause the leaf 
spring to collapse against the power frame. 

DYNAMIC CHEC K 
1. a. Move the roller to the top of the compensator. 

Repetitively type minus-five selections. The roller 
should return to the compensated position. I f wear 

2. 

b. 

has caused the compensator roller to drop almost to 
the bottom of the slot, ha I f-cycle a -5 character. 
Tilt the machine up on its back. Raise the nylon 
wedge manually, and tighten the rotate link until 
there is 1/16" travel left in the nylon wedge. Tight­
en the nuts on the rotate link. NOTE: The com­
pensator nylon wedge must be clean and free of oi I. 
If it does not drop easily, or appears to be oily or 
dirty, flush the wedge with cleaning fluid and wipe 
dry. 

The general condition of all selection and output-motion 
adjustments can be checked by making a complete strike-
up of the keyboard. Type back over it several times, watch­
ing for signs of misalignment with the pr<aviously typed char­
acters. If alignment is not satisfactory, the need for closer 
inspection can be met by observing the dynamic detenting 
action of the typehead. 
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TILT MECHANISM 
1. Check the tilt motion: Use TO and T3. 
2. Check the tilt detenting: Use a T3 character and half­

cycle the machine. Place a slight pressure on the rear 
of the tilt ring. Remove the detent, and allow it to re­
turn slowly. The ring should move no more than. 005". 

ROTATE MECHANISM 
1. Half-cycle a O-rotate, 3-tilt character and observe the 

detenting. Follow the same procedure for a +5 rotate 
3-ti It character, a -3 rotate, 3-:ti It character, and a '-5 
rotate, 3-tilt character. 

The variance in bandwidth of these characters should not 
exceed .030". 

NOTE: Check as follows: Half-cycle the character and re­
move detent from the head . Take the play out of the 
head in a clockwise direction. Allow the detent to 
return slowly, and observe the point the detent strikes 
or enters the skirt. Bandwidth equals the difference 
between the best and worst character. 

DETENTING 
1. Print-shaft timing: The detent must enter and leave the 

head without hitting the skirt. Check by manually half­
cycling. Use a -5, home, and a +5 character. 

2. The skirt clearance should be .025" - .035" in a 2-tilt 
position. When both detents are engaged fully in their 
respective notches, there should be .001" minimum mo­
tion of the detent-cam follower with respect to the detent 
lever. 

KEYBOARD AREA 

1. All key levers operate freely. No binds. 
2. All. key levers have enough travel to fully latch an inter-­

poser and restore positively. 
3. With any interposer latched down, the cycle-clutch-re­

lease pawl should clear its keeper by .002" - .008" (un-­
latching adjustment). 

4. The cycle-clutch-Iatch-pawl bite on the keeper must be 
one-half the thickness of the keeper. Adjust the bail up­
stop. 

5. The cycle-clutch-latch pawl overthrows the keeper by 
.020" - .025" (under manual operation) when restoring. 

6. Operational key levers should allow for positive single 
operation. 

Latch Selection. The latch I inks should. allow the latches to 
overhang the bail flush to .010" overlap. 

Manually hal f-cycle the following selections one at a 
time, and observe the latches: 
O-rotate, 1 -ti I t character 
-5 rotate, l-tilt character 
+ 1 rotate, O-tilt character 
+ 2 rotate, O-ti I t character 
+ 3 rotate, O-ti It character 

These characters allow each latch to be checked individual­
ly. Observe that the selected latches clear the bail fully, 
and do not snap off. Observe that the nonselected, oroper­
ated, latch seats fully on the bail, does not jump off, and 
makes the correct selection. 



SECOND INSPECTION PERIOD 

SELECTION MAGNET UNITS 
1. Check the pick times of all magnets by observing (on an 

oscilloscope) the voltage rise across a 10-ohm, 1/2-watt 
resistor (part 321271) in series with the individual magnet 
coils, when a 48-volt pulse is applied to the coil. All 
pick times must be ten milliseconds or less, with the ex­
ception of U.C 0 shift magnet, red ribbon shift magnet and 
the keyboard-lock solenoid. The U.C. magnet and red 
ribbon shift magnet armatures must seal within 12 milli­
seconds maximum and the keyboard lock solenoid must 
pick in a maximum of 55 milliseconds. See Figure 14for 
wave form of magnet pick time. 

.1 PICK or SEAL I­
-j TIME 

Figure 14. Waveform of Magnet Pick Time 

Pick-time readings are the best indicator of magnet per­
formance. High pick times foretell adjustment discrepan­
cies, wear, or sluggishness. They are often evidenced by 
noticeable machine slowness when repeat operations are 
performed. Note the following items when high pick times 
are encountered: 
a. With the armature manually attracted, an armature­

to-yoke clearance of .001" - . 006" is necessary to 
prevent an armature from rocki ng on the yoke. Care­
fully check the pivot points for wear (pivot plate ad­
justment) . 

b. Except in the case of the operational magnets, the 
armature stops are to be adjusted for a .004" - .008" 
armature-to-yoke clearance. This clearance must be 
maintained to prevent permanent residual effects in 
the armature. 

c. In no case should an armature rock on the core. 

OPERATIONAL MAGNET UNITS 
1. When an armature is operated, the armature pull-link ad­

justment should allow for positive interposer tripping with 
.002" - .010" overthrow clearance between the interposer 
and the pawl guide plate at the point of unlatching. 

PUSHER UNIT 
1. Both latch-pusher cam-follower rollers must contact the 

cams on the selector cam shaft throughout a cycle. 
2. Check the individual pusher-to-Iatch extension clearances. 

Clean all operational circuit-breaker contacts, and check 
for pitting. 

CYCLE CLUTCH UNLATCHING 
1. Positive unlatching of the cycle clutch must occur when 

each armature is operated by hand, with the latch over­
throw .002" - .007" (old style trip mec;,hanism). On the 
spring-loaded (new style) trip mechanism, overthrow(with 
an armature operated) should measure .005" - .020" be­
tween the trip lever and the latch lever. Check to insure 
thar the K. O. eccentri cs do not choke off the armature 
travel (K.O. eccentrics should clear trip bail extensions 
by .003" to .008" with armatures manually attracted). 

2. Check for .005" - .010" vertical clearance between the 
selection-armature latching surface and the pushers, and 
for .001" - .010" horizontal between the tip of the push­
ers"and the armatures. 

3. The trip bai I pivot eccentrics must allow equal motion to 
be transmitted from the T2 and R5 armatures to the trip 
link. The eccentrics must be in the upper sphere of their 
adjustment to prevent binding. 
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CYC LE C LUTC H 

1. Latch height: Measure with #3·scribe line on Hoover­
ometer. 

2. Cycle shaft collar: The cycle clutch should begin toslip 
approximately 15 0 before the check pawl detents. Hand 
cycle the machine, using a -5 rotate, O-tilt character. 

3. Nylon stop: Adjust for four degrees rotation or overthrow 
when the cycle shaft is latched home. 

4. Shaft end play: .001" - .003". 
5. All gears: Minimum play, no binds, screws tight. 
6. Print-shaft timing: The keyway should be toward the 

dowel pin on the carrier. 
7. Filter-shaft timing: With an interposer latched down, 

there should be .005" - .010" between the interposer 
and the fi I ter shaft. 

THIRD INSPECTION PERIOD 

CONTACTS 
1. The operational transmitting contact latches should be flush 

with the end of the contact-strap stop (interposers latched), 
and should have .005" - .015" clearance between the con­
tact-strap stop and the latch (interposers unlatched). 

2. There should be .002" - .010" clearance between the print­
feedback O/Pls and the low point of the feedback cams. 

3. The tab interlock microswitch should move at least .031" 
after the switch has transferred when the tab torque bar is 
moving toward its rest position. The switch must remain 
transferred during tabulation and must transfer before the 
backspace cam reaches its high point. 

4. The carrier-return-interlock (normally-open) strap should 
rise a minimum of .010" off its support terminal with the 
carrier-return-clutch latch latched. 

5. Check the timing and air-gap adjustments on all contacts. 
All transmitting and checking contacts should have: 
a. .020" air gap except the shift which is .040". 
b. All circuit-breaker contacts and interlocks should 

have a .040" air gap. 

CONTACT CLEANING 

Caution: Under no condition should contact files, burnishing 
~r similar tools be used to clean gold contacts in this 
machine. 

To clean the gold contacts, use IBM Contact Cleaner and clean 
bond paper. 

RIBBON FEED MECHANISM 
1. A -5 rotate, I-tilt character should strike the ribbon 1/16" 

from the bottom in the high lift position. 
2. Check for enough tension of the ribbon-feed mechanism­

ratchet-brake springs to hold the ribbon ratchets in a ro­
tated position, to overcome positively the action of the 
centering spring. 

3. The ribbon-feed pawl should hold the reversing interposer 
within .005" - .010" of its total travel with the ribbon­
feed cam on its high point and the ribbon mechanism set 
for a reversing operation. Positive two-tooth feed plus 
.010" overthrow should result. 



ESCAPEMENT 
I. The carrier should escape smoothly and positively through­

out the full length of the writing line and through the right­
hand margin under spacebar operation and lobulation. 

2. Check for frayed or loose transport cords. 
3. Tension should be maintained on the right-hand transport 

pulley to maintain its mounting parallel to the powerframe. 
Its outside flanges should be 1-7/32" from the right-hand 
outside surface of the power frame. 

4. The I ine-gage holder must clear the platen at all points, 
and not impede carrier motion. 

5. A minimum of .015" clearance should exist between the 
carrier-return shoe and the spring-clutch. Note, however, 
that excessive clearance can result in erratic carrier-return 
motion. 

6. Check for 1/2-3/4 pounds of mainspring tension measured 
at the carrier as it escapes through the linelock load at the 
extreme ri ght-·hand margin. 

7. Check for. 002" - .004" backlash of the tab governor and 
carrier-return pinion gears with the escapement gear. 

8. Letter escapement should occur as soon after print as pos­
sible. 

9. The trigger guide should disengage the trigger from the 
escapement-torque-bar arm when the escapement pawl 
has cleared the rack by .010" - .015". Both the letter­
escapement and the spacebar operation should allow. 005" 
- .010" excess motion after the trigger has disengaged the 
trigger from the torque-bar arm. 

10. When operated, the tab lever should overthrow the tab­
lever latch by .005" - .010" without being choked off by 
the tab torque-bar lockout lug or backup eccentric, and 
without overthrowing into the tab rack. Observe the opera­
tion at both ends and the middle of the torque bar. Dynam­
ically check for tab failures using five irregularly set tab 
stops for at I east fi ve co I umns. 

11. Check to make sure that the carrier-return operation un­
latches the tab when both operations occur simultaneously. 

12. With the backspace operated manually, the escapement 
pawl should just fail to get a new tooth on the escapement 
rack. 

13. There should be a clearance of .005" - .015" between the 
front of the backspace pawl and a tooth of the backspace 
rack (with the carrier at rest). 

14. Overthrow clearance of .010" - .020" is required between 
the interposer pawl s and the operational-latch bracket when 
the operational cams are on their high point. 
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MOTOR DRIVE AND CARRIER RETURN 
I. Check for adequate tension of the motor-pulley belt I or 

for a frayed or noisy belt. 
2. The selector and operational cam shafts, and the print and 

filter shafts, must have .002" end play. 
3. There must be freedom from binds in the idler gear train 

with minimum backlash. 
4. With the carrier-return cam on its high point, the carrier­

return arm should overthrow its keeper by .020" - .030". 
5. The carrier-return brake shoe should cause the carrier­

return spring clutch to drive the carrier no later than when 
the escapement pawl clears the last one-third of the es­
capement rack tooth. The clutch shoe should overlap the 
last three coils of the spring clutch. 

6. The carrier-return unlatching link must positively unlatch 
the carrier-return latch at the left-hand margin with .005" 
- .010" overtravel when the margin-rack overbank is set. 

7. The escapement pawl must not drag the escapement rack 
during carrier-return operations. 

8. Measure one-half to one pound tension of the shock un­
loader at the left-hand margin whi Ie unlatching the carrier­
return keeper-latch arm. 

INDEXING AND PAP ER FEED 
1. Check for. 015" - .030" clearance between the platen 

ratchet and the index pawl, at rest. 
2. Index operation should result in one full-tooth motion of 

the index pawl with respect to the platen ratchet (in single­
I inespace position) and two full-teeth motion with no evi­
dence of hesitation or drag (in the double-linespace posi­
tion) . 

SHIFT 
Check the cam and spring for rust. Check for the positive re­
lease of the ratchet when the key lever is two thirds down. 
Turn power on, and hold the shift ratchet (grey section). Re­
lease the ratchet by pressing the key. Allow the ratchet to ro­
tate slowly while holding down on the key. The shift cam should 
stop at a fully detented position for each 180 0 operation. The 
white nylon roller should seat fully in cam notch. 
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ADJUSTMENT THEORY 

MOTOR AND DRIVE 

1. 

2. 

3. 

4. 

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

Both ends of the motor must be ad justed the same in order 
tomaintain the rotor shaft perpendicular to 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 while 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 rides fully on the teeth of both pulleys 
without rubbing the flange of either. Positi.on the re­
taining cl ip for. 005" to .015" end play. 

Motor Clutch Pawl Stops (Fig. 1) - Form fora clearance 
of .010" to .020" between the clutch pawl tip and pulley 
ratchet when the pulley is manually rotated. 

Form This Tip 

FI GURE 1. Motor Clutch Pawls 

Idler Gears - Adjust the idler gear 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 lower idler gear stud is mount­
ed to the bearing plate; therefore any sl ight rotation of 
the plate wi II affect th~ gear mesh. 

KEYBOARD SECTION 

1. Filter Shaft - With the cycle shaft in the rest position, 
the working surface of the filter shafl~ should clear a de­
pressed interposer by .005" to .010" (Fig. 2). 
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2. 

Adjust by rotating the filter shaft to the correct position 
after loosen ing the fi Iter shaft gear. 

Filter Shalt ~) 

.005" to .010" 

AI I Backlash Removed 
In This Direction 

FIGURE 2. Filter Shaft Adjustment 

All backlash of the 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 filter shaft and the 
interposers could allow the fi Iter shaft to stop just under 
the rear of 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 until after having been pulled down slightly by 
the latch bail. 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 .002" to .004" end ploy of 
the filter shaft within the left hand filter shaft bearing. 
The mounting of the left hand fi Iter shaft bearj.ng allows 
.011" lateral play of the bearing. Do not confuse this 
lateral play ofthe bearing with the fi Iter shaft end play. 

Rear Interposer Guide Comb - Ad"just the interposer guide 
comb up or down so there is .020" to .030" clearonce 
between the bottom edge of the interposers and a vane 
of the fater shaft (Fig. 3). 

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

CAUTION: Check the clearance at several points along 
the filter shaft. 

NOTE: The purpose of this adjustment is to prevent 
"bridging". "Bridging"is a form of malselection caused 
by two or more interposers being depressed in front of 
the fi Iter shaft and driven forward at the same time. 
Proper adjustment of the rear interposer guide comb al­
lows only one interposer to be positioned in the path of 
the fi Iter shaft at one time. An easy method of check-



3. 

4. 

Adjust Interposer Guide 

Loosen Four 
Screws ------..4IQ1o..-'I 

Interposer 

.020" To .030" 

FI GURE 3. Rear Interposer Guide Comb 

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 11

• 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 gu'ide comb. Do not hammer the 
guide comb into position asthis can cause the compensator 
tube to shiftwith respect to the guide comb. The vertical 
position of the tube on the guide comb is set with respect' 
to the stop strap riveted along the bottc;>m of the guide 
comb and should not be disturbed. 

Bail Parallel 

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

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 bai I will rest as evenly as possible on all the 
interposers. 

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

Interposer Latch Springs (Preliminary) With the H inter­
poser latched down, adjust the left hand end of the right 
hand section of latch springs so that there wi II be approx­
imately .015" remaining travel of the interposer before 
it bottoms (Fig. 4). Check this clearance by pulling the 
interposer down with a spring hook. 
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5. 

Loosen To Adjust 

Guide .01511 Approx. 

FI GURE 4. Interposer Latch Spring Adjustment 

Cycle Clutch Latch Bite - Adjustthe cycle clutch keeper 
bracket forward or bOck so that the cycle cI utch latch 
overlaps the step on the cycle clutch sleeve by .03011 to 
.035 11 (the thickness of the metal plate). (Fig. 5) 

The overlap can readi Iy be observed from the bottom of 
the machine. 

Cycle Clutch Keeper 
Bracket 

.030 II To. 035 11 -~I~f---

6. 

FI GURE 5. Cycle Clutch Latch Bite Adjustment 

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

Cycle Clutch L,atch Restoring 

a. Late Style - Position the restoring roller so that the 
latch pawl overthrows the keeper by .02011 to .025 11 

with the restoring cam on its high point. Check on 
both restoring cam lobes and adjust on the lobe pro­
viding the least motion (Fig. 6). 

Restoring Roller 

.020" To .025" 
Cycle Clutch I 
Keeper ~~ 

Cycle Clutch 

Latch Pawl 

~d'J2 .~~ 
Do Not Overthrow Into Sleeve 

FIGURE 6. Cycle Clutch Latch Restoring, Late Style 



7. 

8. 

b. Early Style - Adjust the restoring lever so that the 
latch pawl overthrows the keeper by .030" to .045 11 

(Fig. 7). 

Widen Notch To Increase Overthrow 

FIGURE 7. Cycle Clutch Latch Restoring Adjustment 

Cycle Clutch Release Point - Adjust the cycle clutch 
keeper vertically for. 002" to .008" clearance between 
the pawl and the keeper with the H interposer latched 
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 

Too much clearance indicates that the clutch is being re­
I eased too earl yin the trave I of the interposer. Erroneous 
se lection can occur because a fl icking action on the key­
levers can cause the cycle clutch to be released without 
latchingan interposerdown. As a result, the filter shaft 
will not drive an interposer forward and the hyphen or 
underscore wi II be printed. 

Insuffi cient clearance does not insure that the clutch wi II 
be released when an interposer is latched down. If an 
interposer is latched down without releasing the clutch, 
the keyboard wi II be locked because the interposer wi II 
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 .002" to .008" latch pawl to keeper clear­
ance is maintained with various interposers latched down. 

NOTE: Adjusting the interposer latch springs by this 
method provides a simultaneous interposer latching with 
respect to cycle clutch release foral! interposers. It also 
compensates for any deviation in parallelness between 
the rear interposer guide comb and l'he cycle bail. 

The interposer latch springs are adjusted as low as possible 
to minimize "flicking". "Flicking" is caused by the in-
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9. 

10. 

terposer fai I ing to remain in the path of the fiiter shaft 
vane when the shaft is operated. By adjusting the lotch 
springs as low as possible, a lower cycle clutch release 
point can be achieved. This helps to minimize IIflicking" 
because the interposer must now travel further into the 
path of the 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 11ft icking" condition. 

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 
/ 

.035" ~ \ 
~~-1 

/ 

FIGURE 9. Cycle Clutch Latch Pawl Bite Adjustment 

The bai I 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. 

Insufficient bite increases the possibi I ity of a repeat cycle 
because positive latching is not insured. Excessive bite 
wi II affect the touch of the keyboard because the lotch 
pawl must be moved farther in order to trip the clutch. 

Front Keylever Guide Comb - Position the guide comb 
vertically to allow the keylevers to travel .010 11 to 
.020 11 after the keylever pawl resets (Fig. 10). 

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

CAUTION: Movement of the front keylever guide comb 
wi II affect the adjustment of the operation keylevers. 

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

.010" to .020" 

FI GURE 10. Front Keylever Guide Comb 



11. Selector Compensator - Adjust as follows: 

a. Late Style (Fig. 11) 
1 • Loosen locking set screws in the LH and RH nylon 

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

ballwilltraptheinterposerin the latched posi­
tion when the interposer latch is manually dis­
engaged. 

4. Whi Ie holding the latch spring away from the 
interposer I 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). 

Hex 

FIGURE 11. Compensator Adjustment I Late Style 

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

b. Early Style (Fig. 12) - With the extreme RH inter­
poser latched down and held against the right side 
of its guide slot I adjust the adjusting screw (or 
slider) until the extreme RH ball is trapped between 
the interposer and the adjusting screw (or sl ider). 
Follow the same procedure for the left side. 

Ba II Trapped Between The Interposer 
And Adjusting Screw 

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

FI GURE 12. Compensator Adjustment I Early Style 

12. Latch Bail Shaft - Adjust the plate that supports the right 
end of the bai I shaft so that the bai I shaft is parallel to 
the cycle shaft. 

Thisadjustment isextremely important because the roller~ 
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. 
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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 adjustment 
to make and should not be loosened unless absolutely 
necessary. 

The adjustment can be made if necessary by loosening 
and tightening the bai I shaft plate mounting screws with 
a hammer and screwdriver. The screws should be left 
f~iction-tight until the correct position of the plate is 
obtained in order to faci I itate the adjustment. 

The bail shaft plate must be adjusted both vertically and 
horizontally in order to make the rollers of the latch baH 
ride their respective cams equally. Changing either the 
vertical or horizontal position wi II affect the other; 
therefore both adjustments must be considered together 
andadjustedalternately until both are correct. If a re­
adjustment is necessary I the following procedure may be 
used. 

a. The correct vertical position is obtained by raising 
or lowering the bai I shaft mounting plate unti I both 
ba·il rollers have equal pressure against their re­
spective cams. Check by testing the drag on strips 
of paper inserted between the rollers and the cams. 

b. The front to rear position of the bai I shaft plate can 
be set relative to the cycle 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 bai I shaft plate forward or back 
to the same clearance as at the left side. With 
the bail shaft parallel to the cycle shaft I the bai I 
rollers should be contacting their respective cams 
at the same point. 

IQ) 

\ / 

FIGURE 13. Latch Bail Shaft Plate Adjustment 

NOTE: As a final check for the adjustment of the latch 
bai I plate I hand cycle the machine using a zero ti It I 
zero rotate character (all latches removed from the bai I). 
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 mus'~ be readjusted after 
any change inthe position of the bai I shaft plate, because 
both of these parts are mounted on the plate. 

13. Differential Guides 

a. The rotate differential guide should be adjusted 
left or right so that the vertical links of the sys­
tem hang in a true vertical position (Fig. 14). 

Rotate differentia I 
must be vertical 

----" 
"-
" Tilt differential links 

must be verHcal 

Adjust the Guide 
Left or Right to 
obta in proper 
adjustment 

FI GURE 14. Selector Latch Guides 

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 tilt differential 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 ti It selector 
latches hang vertically in the latch bail. The 
guide is attached to the lower left corner of the 
differential mounting bracket (fig. 15). 

14. Latch Bail Stop - The latch bail stop, located just beneath 
the bai I, prevents the bail from getting beneath the selec­
tor latches during shipment. Adjust "the stop to clear the 
latch bail by .005" to .015" when the bail is at the high 
point of the cycle shaft cams (Fig. 16). 
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00 

Adjust Guide Left or Right so 
All Latches Are Vertical 

FIGURE 15. Latch Bail Guide 

Latch Bail 
.015" / 

-~ ? 

~---IOverthrow Stop 

FIGURE 16. Latch Bail Overthrow Stop 

NOTE: Excessive clearance wi II allow the bai I to over­
throw at the high point of the cams. During the over­
throw it is possible for the latches to get on top of and 
bind off the bai I. This condition is more prevalent with 
the check latch. 

15. Latch Interposer Stop - Form the stop lugstoobtain .001" 
to .005" clearance between each latch interposer and 
its respective se lector bai I (Fi g. 17 or 18). 

FI GURE 17. Latch Interposer Stop (Early Style) 

FI GURE 18. Latch Interposer Stop (Late Style) 



NOTE: On the late style, be sure that the left to right 
position of the front interposer mounting bracket is such 
that the latch I inks wi II 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 
will be directly affected by an erroneous stop lug adjust­
ment. 

16. Selector Latch Links 

a. With the machine at rest adjust the negative 5 
latch I ink so that the negative 5 latch wi II overlap 
the stop screw head by .050" to .060" (Fi g. 19). 

Adjust Link To Obtain 
Desired Negative Latch 

Cam Shaft 

To Stop Pad Screw Overlap 

j 

Slightly Less Than 
1/2 Latch Thickness 
• 050" to .060" 

FI GURE 19. Negative Latch Link 

b. Withthemachine at rest adjust the tilt and positive 
latch links so that their latches will overlap the 
latch bail with .005" to .015" overhang (Fig. 20). 

Interposer Against Stop 

.005" To .015" 

FI GURE 20. Ti It 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 
bail plate (or negative-five stop screw). The force of 
operation coul d cause the latch to sl i p off part of the way 
through a cycle and cause a noisy operation as well as 
erroneous selection. 

17. Check Latch 

a. Upstop (Fig. 21) - With the selector cams at the low 
point, form the upstop so that the latch clears the 
bail by .020" to .025". 
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FIGURE 21. Check Latch Upstop 

Insuffi cient clearance may cause the check latch to 
fai I to reset under the bai I plate. It may allow the 
check latch to get on top of the bail and bind off 
the bail . 

b. Spring Return Arm (Fig. 22) - Position to hold the 
pivot arm against the upstop. 

FIGURE·· 22. Check Latch Spring Return Arm 

c. Check Latch Link - With the machine at rest adjust 
the check latch link so that the check latch clears 
the bail by .001" to .010" (Fig. 23). 

Latch 

Latch Link 

.001" to .010" ____ ~ Bail 

FIGURE 23. Check Latch Link 



LATCH PUSHER ASSEMBLY 

NOTE: 

1. 

2. 

3. 

a. Do not .remove pusher plate unless replacement of 
the plate is required. 

b. The selector latch link adjustments (Figure #IS 19, 
20, and 23) must be correct before making any 
pusher to latch extension ad justments. 

c. When removal of the Latch Pusher Assembly is re­
quired, scribe (for reinstallation reference) the 
pusher plate to power frame relationship. If the 
original relationship can be maintained, the ad­
justments wi II not have been destroyed by removal. 
In case of loss of relationship, position the pusher 
plate as nearly as possible for the prescribed latch 
to pusher clearances (Fig. 25A) and proceed with the 
following adjustments. 

Pusher Bail Eccentrics (Fig. 24) - Adjust so that the top 
edge of the follower arms are fl ush with the pusher bai I. 

These Surfaces FI ush 

Eccentric Follower Arm 

FI GURE 24. Pusher Bai I 

Latch Pushers T2, Tl, R2, Rl, & R5 (Fig. 25A)-Formto 
clear their respective latch extensions by .025" to 
.035". 

Latch Pusher, R2A (Fig. 25A) - Form to clear latch exten­
sion by .04011 to .05011

• 

.04011 to .050 11 
- R2A 

II~ I .025 11 to .035 11 
- T2, Tl, R2, Rl, R5 

~~~~,USher 

Extension a~ 
Form Within Circled Arecl 

FIGURE 25A. Latch Pushers 

Malselection or parity errors may be caused by the latch 
pushers contacting their latch extensions when an un­
selected pusher is against its armature. There should be 
a minimum of .002 11 clearance (Fig. 25B) between the 
pusher and the latch extension when the, pusher is against 
its armatu,"e. To check this adjustment, turn machine 
power off, trip the cycle clutch, and hand cycle a few 
degrees through a cycle. The pusher cam follower 
should be on the low dwell of the pusher cam. 
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4. 

Latch Extension 

FI GURE 25B. Pusher Clearance 

Check Latch Pusher (Fig. 26) - Form so that the check 
latch clears the selection bail by .020 11 to .03011

• This 
clearance must be observed with the selection bail lower­
ed slightly. 

Check Latch Extension 

selection~ 

'020,~::Cho:~': --1r-§~~ 
Form Within Circled Area 

FI GURE 26. Check Latch Pusher 

Adjustments 2,3 and 4 along with the Print Magnet armature 
to Pusher adjustments insure that the pushers will not contact 
the latch extensions when the latches are active (pulled down 
by the bai I) • 

PRINT SELECTION MAGNET ASSEMBLY. (EARLY STYLE) 

NOTE: 
For complete ad justment, the magnet unit shoul d be re­
moved. To prevent interference from the trip bail, turn 
the high points of the pivot eccentrics to the top. 

1. pj'vot Plate (Fig. 27) - Adjust for a clearance of .001" 
to .006" between the yoke and armatures with the arm·­
atures manually attracted. Measure clearances at the 
outside armatures (T2 & R5). 

2. Guide Plate (Fig. 27) - Position as follows: 



a. Vertically - to provide equal spring tension on all 
armature springs. 

b. Horizontally - so that all armatures are centered in 
thee guide slots. 

Armature 

II!III~-- Pivot Plate 

Yoke 
I"""~-- Guide Plate 

FIGURE 27. Pivot Plate 

Stop~~:~~w~tgi::::t 
~. ~"\:J 

3. 

4. 

-. :.:; 

~-~--- ~ 
Guide Plate Screw 

Armature Stop Stop Screw 

FIGURE 28. Armature Stop 

Armature Stop - With the armature manually attracted, 
adjust for a clearance of .00411 to .008" between .the 
armatures and yokes (Fig. 29 - see Fig. 28 'for assembly 
end view). Measure clearances at the outside armatures 
(T2 & R5). 

F I GU RE 29. Armature Stop 

Armature Guide - Position horizontally so that the arm";' 
atures are centered in the guide slots (Ref. Fig. 28). 
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5. Back Stop (Fig. 30) - Position vertically (with armatures 
at rest) for a clearance of .041" to .044" between the 
armature stop and armatures. Measure clearance at the 
outside armatures (T2 & R5). 

Armature 

'""-..,,~ ... __ Mtg. Screw 

.04111 

Armature Stop 

6. 

FIGURE 30. Armature Backstop 

Pivot Eccentrics (Fig. 31) - Adjust so that the cycle 
clutch trip bail is parallel to the armatures. The follow­
i ng procedure may be used. 

a. Disconnect the trip I ink (Fig. 35). 
b. Apply slight pressure to the knock off extension 

(Fig. 34) or trip link extension to hold the bail 
in contact with the armatures. 

c. Apply sl ight pressure to the T2 and R5 armatures 
(Ref. Fig. 27). Both armatures should be touching 
the trip bail. If not, adjust the pivot eccentrics 
to satisfy this condition. 

NOTE: The high point of the pivot eccentrics 
must be toward the top (paper feed area) of the 
machine. 

d. After completing step c, while holding the trip 
bail against the armatures, check the center arm­
atures to be sure they are touching the trip bail or 
clear it by a maximum of .002 11 . Excessive clear­
ance can cause extra cycles. 

NOTE: Item 6 is a preliminary adjustment. For final adjust­
ment, see note under Item 3 of cycle clutch trip mechanism. 

Pivot Eccentrics Knock-Off Extension N 

Armature 

7. 

J ust Touches 

Trip Bail 

FI GURE 31. Pivot Eccentrics 

Magnet Unit (Fig. 32) - Position under its two mounting 
screws for. 005 11 to .010" clearance between the pusher 
tai Is and armature latching surfaces (armatures at rest). 



8. 

Power Frame 

FIGURE 32. Magnet Unit Position 

This adjustment insures that the pusher does not contact 
its latch extension when the pusher is against its arma­
ture during a print cycle. If allowed to touch mal­
selection wi II result. 

Mounting Bracket (Fig. 33) - Position under its four 
mounting screws for .001" to .010" clearance between 
the pusher tails and armatures. 

Mtg. Bracket Screws 

FI GURE 33. Mounting Bracket Position 

NOTE: 

9. 

Adjustments 7 & 8 are interacting - both requirements 
must be satisfied. 

Excessive clearance may cause mal-selection since the 
armature may not hold the pusher tai I when the magnet 
is not energized. 

No clearance (the pusher holding the armature away 
from rest) can cause mal-selection since the pusher may 
not be released when the armature is attracted by its 
magnet. Also extra cycles may result since the arma­
ture at rest would be holding the cycle clutch trip bail 
partially rotated. 

Knock Off Eccentrics (Fig. 34) - Adjust (T2 and R5arm­
atures manually attracted) to clear the trip bail exten­
sions by .003" to .008". 

Excessive clearance wi II cause extra cycles due to the 
armatures not being knocked off. It is necessary to knock 
off the armatures since residual magnetism is present. 

Knock-Off Eccentrk 
Tr,ip Bai I ©L! 

t 
.003" - .008" 

Extension 

FIGURE 34. Knock Off Eccentrics 

No clearance wi II cause fai lure to cycle because the 
trip bail will not be able to rotate to trip the cycle 
clutch. 

PRI NT SELECTION MAGNET ASSEMBLY (Late Style) 

NOTE: The late style magnet assembly may be identified by 
the absence of pivot eccentrics, and the single knock-off 
extension (Fig. 34.1). 

Knock-Off Extension 

FIGURE 34.1 Magnet Assembly 

1. Guide Plate (Fig. 34.1) - The position of the guide 
plate is predetermined by holes which fit over stamped 
projections on the pivot plate. 

2. Pivot Plate (Late Style) Fig. 34.2 - Adjust for a clear­
ance of .002" to .005" between the yoke and armatures 
with the armatures manua II y attracted. Measure clear­
ance of the outside armatures (T2 & R5). 

Armature Manually Attracted 

T 
.002" to .005" 

FIGURE 34.2 Pivot Plate 

3. Armature Stop (Late Style - With the armature manually 
attracted, adjust armature stop for a clearance of 
.003" to .007 11 between the armature and yoke 
(Fig. 34.3). 
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.003 to .oor L Armature 

t ~11~nrtYOke 
FIGURE 34.3 Armature Stop 

4. Knock-Off Eccentric (Late Style) - The redesigned trip 
bail contains only one extension. It is adjusted to .003" 
to .008" as shown on Fig. 34. 

5. Trip Bail (Late Style) - Adjust so that the cycle clutch 
trip bail is parallel to the armatures. The following 
procedure may be used: 

a. Disconnect the trip link. 

b. Loosen screw (Fig. 34.4). 

FIGURE 34.4 Trip Bail 

c. Apply slight pressure to the knock-off extension 
(Fig. 34.1). 

d. Appl y sl ight pressure to the T -2 and R-5 armatures 
(Fig. 34.1). Both armatures should be touching the 
tri p ,ba i I. If not, form the I eft tri p ba i I support to 
obtain this condition. 

e. Tighten screw in Fig. 34.4. 

FIGURE 34.5 Mounting Bracket 

6. 

7. 

Magnet Unit (Fig. 32) - Position under its two mounting 
screws for .005" to .0lO" clearance between the pusher 
tai Is and the armature latching surfaces (armatures at 
rest) • 

Mounting Bra.cket (Fig. 34.5) - Position under its four 
mounting screws .009" to .018" clearance between the 
pusher tails and armatures. 

8. Trip Link (Late Style) - The clevis is now attached to 
the link and the adjustment is made with a self-locking 
nut. The ad justment is the same as in Fig. 37. 

CYC.LE CLUTCH TRIP MECHANISM, LATE 

1. 

2. 
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Latch Stop (Unit Removed}(Fig. 35) - Position so that the 
latch lever overlaps the trip lever lug by .040" to .045". 

.040" to .045" / Trip Lever 

Mtg. 

FI GURE 35. Latch Lever 

Insufficient "bite" could cause extra cycles since the 
trip lever may slip off the latch lever. 

Excessive "bite ll may cause failure to cycle since there 
is a limited amount of motion available from the arma­
tures to pull the latch lever down. 

Mounting Bracket (Unit Installed) (Fig. 35) - Position 
front to rear so that the trip lever clears the cycle clutch 
latch by .003 11 to .010" (Fig. 36). 

Cycle Clutch Latch 

~ ---f..'ir .003" to .010" 

Jj6VPLever 
( I 

FIGURE 36. Mounting Bracket Position 

Excessive clearance may cause extra cycles since the 
trip lever is restored by the cycle clutch latch restoring 
motion. 



Insufficient clearance may cause extra cycles due tothe 
cycle clutch latch bouncing off the trip lever. 

3. Trip Link Clevis (Fig. 35) - With either the T2 or R5 
armature manually attracted, adjust the clevis so that 
the latch lever overthrows the trip I,ever lug by .005" 
to .020" (Fig. 37). 

T1L~r ~ 

.005"tO.m 
Latch Lever 

FI GURE 37. Trip Link Adjustment 

NOTE: 
If necessory, refine the pivot eccentric adjustment to 
obtain equal latch lever overthrow from the T2 and R5 
armatures (Ref. Fig. 31). 

CYCLE CLUTCH TRIP MECHANISM, EARL.Y 

1. Trip Link (Fig. 38) - Hold a print magnet armature at­
tracted a""nd adjust the cycle clutch trip I ink clevis to 
move the cycle clutch latch .002" to .007" away from 
the clutch sleeve . 

.)0 If ~ Clutch Latch 

1:1~'002" - .007" 

Clutch Sleeve 

Trip Link 

FIGURE 38. Early-Style Cycle-Clutch Trip-Link Adjustment 

INHIBITOR 

1. Adjust the inhibitor trip lever (Fig. 39) so that the bot­
tom edge of the inhibitor pawl is flush with the bottom 
edge of the cycle clutch latch (Fig. 39) with all parts 
at rest. 

This adjustment provides an adequate "bite" between 
the cycle clutch latch and inhibitor pawl to prevent 
extra cyc I es. 
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Inhibitor Trip Lever 

Ad justing Screw 

FIGURE 39. Inhibitor 

PRINT SELECTION CONTACT ASSEMBLY 

1. Contact Stacks (Fi g. 40) - AI i gn so that the strap edges 
are parallel. Loosen mounting screws and shift contact 
blocks for adjustment. 

, I 
~ Edges Parallel 

FI GURE 40. Contact Stacks 

NOTE: 

2. 

3. 

The contact assembly should be removed for complete 
adjustment. 

Actuator Guides (Fig. 41) - Mount squarely againstthe 
rear edge of the contact mounting plate with the ac­
tuators centered between the contact operating straps. 
The actuator guide and contact mounting screws must 
both be loosened for this inter-related adjustment. 

Actuator 
£..., ..... _.;--;;:a, Retaining 

Plate and 
Screw 

Actuator Centered 
Between Operating Straps 

FI GURE 41. Actuator Guides 

Contact Straps (Fig. 42) - Form (actuators at rest) as re­
quired to satisfy the following conditions. 



a. The O/P should just touch the actuator camming 
surface. 

b. The O/P should produce a sl ight rise of the N/C 
straps. 

c. The N/O to O/P clearance should be .020" to 
. 030". The low end of the tolerance is preferable. 

*"----- Actuator At Rest 

Slight Rise 

Just Touch' -..bJ=~IE;=:=~ .020" to .030" 

FIGURE 42. Contact Straps 

4. Contact Assembly Mounting Plate - Position for the fol­
lowing conditions. 

a. To the rear so that the actuator retaining plates 
contact the differential plate. 

b. Left to right so that the step in the actuator guide 
plate clears the L. H. side of the R-5 bai I. 

PRINT FEEDBAC K CONTACT ASSEMBLY, C 1 and C2 

On present production machines, C2 is nearest the powerframe 
with C 1 on the outside. Some low serial number Printers have 
this arrangement reversed. The longer (C2) and shorter (C 1) 
duration can easily be distinguished by inspection since the 
cam land is widest on the longest duration (C2) cam . 

. :.:.: ...... : ... : ...... :.: ....... :.:.: ...... :.:.: .... :'.\ /.002" to .010" 

Cam L 
II" .030" to .040" 

Q 
t-'f-;---- O/P 

N/O Support 

N/C Support 

Mtg. Brkt. 

FIGURE 43. Print Feedback Contacts 

1. 

2. 

3. 

Form the N/C supports so that the O/P's lift the N/C 
contacts .002" to .005" from the N/C supports (Fig .43). 

Preliminary adjustment of N/O support straps is for 
.030 11 to .040" air gap between 0/1' and N/O con­
tact. Ad'just for correct timing after Adjustment 3. 

Position the contact mounting bracket so that the O/P's 
clear the cam (at the low point) .002" to .010 11 (Fig. 
43) • 

NOTE: 
Print feedback contacts #1 and #2 are mounted on dif­
ferent tabs to permit equal ization of the O/P to cam 
clearance (Fig. 44). 

Print F.B. 
1 Mtg. Tab 

Print F.B. 
2 Mtg. Tab 

FIGURE 44. Print Feedback Bracket 

TIMING CHART 

C-1 N/O C-2 N/C 
MACHINE MAKE BREAK BREAK MAKE 

731 ET /J 85 0 ±3 130 0 ±3 20° ±3 120 0 ±3 
735 ET 15' 85° ±3 130° ±3 20° :1-3 120° ±3 

775 MT/ST 85 0 ±3 130 0 ±3 20 0 ±3 120 0 ±3 

FIGURE 45. Timing Chart 
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CAM CHART 

Contact N/O Duration Color 

C-l 45° Blue 
C-l 65° Black 
C-2 90° White 
C-2 110° Orange 

FIGURE 46. Cam Chart 

KEYLEVER CONTACTS 

NOTE: 
The contact assembly should be removed from the contact 
and stop screw mounting bracket for adjustments 1 & 2. 

1. Stop Screw (Fig. 47) 

2. 

a. Position the mounting bracket (left or right) so that 
the stop screws are directly under the keylever. 

b. Ad just the keylever stop screws so that the key­
levers do not go further down than the tab key­
lever. 

\ 

\ 
\ 
\ 

t:;~3" Contact and Stop 
Screw Mtg. Brkt. 

FI GURE 47. Stop Screw 

Contact Position (Fi g. 48) 

a. Position the contacting actuating springs relative to 
the a/pis for vertical al i gnment. 

b. Form the N/C contact so that the O/P (at rest) lifts 
the N/C contact adequately. In this condition, 
check for sufficient O/P to N/O contact air gap. 
The N/C contact must break before the N/O con­
tact makes. 

NOTE: 
Contact assembly must be installed for adjustments. 

~ 
Contact Actuating 

.....o::-a---_ Springs 

: I N/C Contact 

I 
I 

N/O Contact 

FIGURE 48. Contact Position & Air Gap 

3. Contact Assembly Position, unit installed (Fig. 49) 

a. Position the contact assembly (left or right) on the 
mounting bracket so that the keylevers are center­
ed on their contact actuating springs. 

b. With the keylevers held against their stop screws, 
position the mounting bracket (front to rear) for 
adequate rise of the N/O contacts. 

Check the following conditions: 
1. The N/C contact must open. 
2. Overthrow after the N/O contact makes must 

not be great enough to damage the contact 
straps. 

Center Line 
Contact Actuating Spring 

Keylever ~,..o--+ill 

Stop Screw r 
Contact Spring -----"­

Mtg. Brkt" 

Must Open 

4. 

O/P Must Rise:jE 

FIGURE 49. Keylever Contact Adjustment 

Index Keylever Contacts - Position the contact bracket 
so that the alp just touches the index keylever. 

KEYBOARD LaC K MECHAN ISM 

1. 

2. 

Switch Link - With the On/Off Switch in the off posi­
tion adjust the switch link so that the On/Off keybutton 
matches the slope of the keyboard (Fig. 50). 

....... --Keybutton 

On/Off Switch 

FIGURE 50. On/Off Switch 

Adjusting the link too long can cause the switch to turn 
off due to the spring load in the off direction and also 
the load from the lockout shaft. 

Lockout Bail Link - Position the clevis approximately 
half way on the threads of the link (Fig. 51). 
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3. 

4. 

Lockout Shaft 

Lockout Bail Bellcrank 

FIGURE 51. Lockout Link 

Lockout Bail Bellcrank - With the On/Off switch in the 
off position rotate the lockout bai I relative to the lock­
out bail bellcrank (Ref. Fig. 51) so that the cycle clutch 
pawl stop overlaps the cycle clutch pawl by 1/3 to 1/2 
(Fig. 52). 

Cycle Clutch Pawl 

Lockout Bail 

FI GURE 52. Cycle Clutch Pawl Stop 

Excessive overlap between the pawl stop and cycle 
clutch pawl can cause keyboard lockup to occur since 
the pawl stop must move to the rear and the cycle 
clutch pawl to the front to unlock the keyboard. 

Keyboard Lock Bellcrank Link - Ad just the I ink so that 
the bellcrank is fully bottomed in the selector compen­
sator without choking off the action of the lockout bai I 
(Fig. 53). 

Lock Lever 

Lockout Bail 

Keyboard Lock Bellcrank Link 

Keyboard Lock Bellcrank Link 
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5. Operational Lockout Shaft Link - With the switch in 
the on position adjust the operational lockout shaft I ink 
so that the flat portion of the lockout shaft is toward 
the top of the machine and parallel to the bottom power 
frame (Fig. 54). 

Loc kou t Ba i I Li n k 

FI GURE 54. Operational Lockout Shaft Link 

CAUTION: Be sure the switch lever operates easily 
after making the adjustment. Be sure that the opera­
tional keys are positively locked and unlocked in the 
two switch positions. Be sure the keyboard lockout 
bail is not restricted by the adjustment. 

A mal-adjusted link may cause the lockout shaft to 
rotate further than normal. When this happens the 
operational interposers may be locked or slow releas­
ing since the interposers wi II rub on the lockout shaft 
when released. 

KEYBOARD LOCK MECHANISM (SOLENOID OPERATED) 

1. Solenoid (Fig. 55) - Adjust as follows: 

a. Screw plunger spring on plunger to cover all threads. 
b. With the plunger engaged, screw adjustable core 

"in" until the plunger shoulder begins to lift off the 
plunger guide, then back off 1/2 turn (Fig. 55). 

Plunger.Spring 

Plunger Guide 

Plunger 

Ad justable Core 

c. 

"""-~~-
FI GURE 55. Solenoid 

Position the solenoid directly beneath the lockout 
lever (Fig. 56). 

This adjustment insures the plunger will bottom 
against the plunger guide and not against the ad­
justable core. 



2. Eccentric Stop (Fig. 56) - Adjust (lockout lever resting 
against the eccentric st0p) so that the plunger shoulder 
clears the plunger guide by .078" to .110". 

PI unger Shoulder 

. 078" to . 110" 

FIGURE 56. Eccentric Stop 

NOTE: 
The adjustment of the plunger spring to the plunger may 
require refinement so that adjustment #2 fqlls within the 
range of the eccentric. 

This adjustment insures adequate motion to lock or un­
lock the keyboard depending upon the lockout lever 
which may be installed as shown in Figure 56 or invert­
ed. 

3. Keyboard Lock Link Clevis - Wijh the keyboard unlock­
ed, adjust the keyboard lock link clevis so that the op­
erational keylevers clear the lockout cldjusting comb by 
.005" to .015 11 (Fig. 57) .. This insures that the lockout 
mechanism will not interfere with the operational key­
levers and also will not require excessive motion to lock 
the functions. 

Operational Keylevers 

(Shown Depressed Slightly) 

Lockout Comb 

. 005" to .015" 

FIGURE 57. Adjusting Comb, Keyboard Unlocked 

NOTE: 
Ad justments 3, 4, and 5 are for the early style lockout 
adjusting comb. Only adjustment 3 appl ies for the late 
style lockout comb (Fig. 58.1). 

4. Position the spacebar lock collar: 

a. Left or right to clear the lockout bellcrank by.005" 
to .015" with the keyboard unlocked (Fig. 57). 
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Operational Keylevers 

~( )~ Lockout Bellcrank 

Lockout Comb 

FIGURE 58. t Adjusting Comb - Late Style 

b. Radially, so that the leading edge on the step of 
the collar clears the lockout bellcrank by .005" 
to .015 11 with the keyboard locked (Fig. 58) . 

Lockout Adjusting Overlap 1 
Comb 

Keylevers _ 

Lockout Comb 

5. 

6. 

FIGURE 58. Adjusting Comb, Keyboard Locked 

Lockout Adjusting Comb - Position (up or down) the 
lockout ad justing comb to clear the bottom of the op­
erational keylevers by .010 11 to .025" with the key­
board locked (Fig. 58). 

This adjustment insures that the lockout adjusting comb 
wi II not bind off on the operational keylevers when the 
keyboard lock is operated . 

Shift Lock Link - Adjust the.~levis to reliably unlatch 
the shift lock (Fig. 59). 

Shift-Lock Interposer 

FI GURE 59. Shift-Lock Link 



NOTE: 
C heck to insure that the shi ft lock can be latched with 
the keyboard lock de-activated. 

7. Keyboard Interposer Lock Assembly 

a. Adjust the keyboard interposer lock assembly by 
loosening the four mounting screws and moving the 
assembly up or down for. 003" to .015" clearance 
between the bottom of the interposer and the key­
board interposer lock assembly when the keyboard 
interlock assembly is activated (Fig. 60). 

Keyboard Interlock Asm. 

FIGURE 60. Keyboard Interposer Lock Assembly 

This adjustment insures that the interposer lock does 
not bind off on the selection interposers when the 
keyboard lock solenoid is operated. It also pre­
vents the selection interposer from moving down 
far enough to tri p the cycle cI utch. 

b. Adjust the keyboard interposer lock link so there is 
. 010" to .020" clearance between the interposer 
and the interposer lock assembly with everything 
in the unlocked position (Fig. 61). 

FIGURE 61. Keyboard Interposer Lock Link 

This insures that the interposers wi II not bind on the 
interposer lock when operating the printer from the 
keyboard. 

8. Cycle Clutch Pawl Stop - Adjust the pawl stop mount­
ing bracket so that the cycle clutch pawl stop clears 
the cycle clutch pawl by .01011 to .02011 with keyboard 
locked. Best results are obtained on the high side of 
the adjustment (Fig. 62). 

9. Pawl Stop Link - Adjust the pawl stop link so that there 
is 1/3 to 1/2 overlap of the cycle clutch pawl stop 
to the cycle clutch pawl with the keyboard lock mech­
anism in the lock position (Fig. 62). 

10. 

Cycle Clutch Pawl 

FIGURE 62. Cycle Clutch Pawl Stop 

Pawl Stop 
Mounting 
Bracket 

Keyboard Mode Contacts - Form the N/C support so 
that the O/P lifts the NjC contact by .002 11 to '000511 
{Fig. 63). 

1
0

1 • Form the N/O support so that the N/O contact clears 
the O/P by .040" (Fig. 63) . 

. 002" to .005" Rise 
Contact Bracket 

Support 
N/C Contacts 

o o ~~~~~ 
L----~~~~3J .040" Air Gap 

12. 

N/O Contact 

Support 

F I GU RE 63. Mode Contact 

Position the contact bracket for a clearance of .003" 
to .007" between the operating strap and actuating 
lever {Fig. 64) • 

Operating Point 

.003" to .007" I 
~----o/~----. 

Actuati ng Lever 

FIGURE 64. Mode Contact Actuating Lever 
SHIFT MECHANISM 

1. Shift Cam Back-Up Roller - Adjust the back-up roller 
eccentric left or right so that .001" to .004" of the cam 
bearing extends beyond the cam (Fig. 65). The eccentric 
should be kept in the bottom half of its orbit. 

.001" to '~04"l 

Adjust Back-Up 
Roller Eccentric 

FIGURE 65. Shift Cam Back-Up Roller Adjustment 
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2. 

If the bearing did not extend beyond the cam, the shift 
clutch arbor could rub against the cam and create a noise 
as well 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 01 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
sible 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: Any change in the position of the back-up 
roller directly affects the typehead homing and the shift 
arm motion adjustments. Be sure to recheck these adjust­
ments. 

Shift Clutch Spring Retaining Plate .0 Adjust the retaining 
plate attached to the shift cam (Fig. 66) to satisfy the 
following condition. With the machine turned OFF and 
the shift cam detented, the shift clutch ratchet should 

Clutch Spring 
Re'taining Plate 

FIGURE 66. Shift Clutch Spring Retaining Plate 

rotate .028" - .059" when the shift release arm releases 
the ratchet. The rotation can be observed relative to 
the shift interlock (Fig. 67). Half the distance from 
the center of one ratchet tooth to the next is 3/64" or 
.047", 

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

NOTE: If sufficient adjustment cannot be obtained with 
the retaining plate, the right end of the clutch spring 
may be placed in another hole in the ratchet. The ad­
justment can then be refined with the plate. 
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A. REST POSITION 

B. RELEASED POSITION 

FIGURE 67. Shift Clutch Spring Retaining Plate Adjustment 

2.1 Shift Clutch Ratchet Adjustment (Late) (Fig. 67. 1) -
Adjust the shift clutch ratchet to satisfy the following 
condition. With the machine turned off and the shift 
cam detented, the shift clutch ratchet will rotate .028" 
to .050"when the shift release arm releases the ratchet. 
The rotation can be observed relative to the shift re-
I ease arm a nd the sh i ft cam stop. Be sure to loosen the 
set screw in the ratchet before adjusting. Note: Re­
move play from the shift ratchet in a clockwise direc­
tion before checking this adjustment. 

Ratchet 

FIGURE 67.1 Shift Clutch Ratchet Adjustment 



The adjustment of the shift clutch ratchet determines 
how much the clutch spring wi II be expanded when the 
shift mechanism is at rest. Expanding the spring too 
much may cause fai lure of the cam to reach the detent­
ed position, because the spring would be expanded too 
soon. Insufficient expansion would allow the clutch 
spring to drag when at·rest creating a load on the motor 
and on the shift release mechanism. 

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. 68). 

Shift Release Arm ___ _ 

Holding Inner Lug 
Of Ratchet 

FIGURE 68. Shift Cam Stop Adjustment 

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 adjustment is made. 

Shift Cam Detented 

FIGURE 68.1 Shift Cam Stop Adjustment (Late) 

CAUTION: Be sure the cam is detented at the time the 
stop adjustment is checked. 
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4. Shift Cam Brake (Fig. 69) - The shift cam brake sha II be 
so adjusted, that the shift cam wi II stop in the center of 
the detent position ± .015 11

, when the detent roller is 
held away from the cam during the shift from upper case 
to lower case. 

Brake 

FIGURE 69. Shift Cam Brake Adjustment 

hift Cam 
Detented 

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 parts break­
age. 

5. Shift Release - Adjust the shift release link (Fig. 70). 
With the shift keylever bottomed, the shift release arm 
shall clear the shift clutch ratchet stop by .010" to 
.030 11

• A balance between the two releasing points in­
sures the proper adjustment. 

Adjusting Link 

Figure 70. Shift Release Mechanism 

NOTE: The ,shift bellcrank (Fig. 70) attached to the 
right end of the bail should be set prior to making the 
I ink adjustment. For proper leverage the bell crank 
should operate with same over-center travel in both 
directions. 



6. Shift Lock - Adjust the shift lock bracket up or down so 
that the shift lock engages just as the shift release occwrs 
or slightly afterward. The lock should never engage be­
fore the shi ft re lease occurs. Keep j"he lock bracket ver­
tical during the adjustment. 

The shift lock must be released easi Iy by depressing either 
sh i ft keybutton. 

7. Shi ft Interlock 

8. 

a. 15 Inch Machine - With the shift interlock on the 
high point of the cam, adjust the interlock by its 
adjusting screw so that the tip just bottoms between 
two teeth on the shift clutch ratchet (Fig. 71a). 

Just Bottoms 
FIGURE 71A. Shift Interlock 

b. 1 1 I nch Mach i ne - With the sh i ft" i nterl ock on thE) 
high point of the cam, form the "interlock so that 
the tip just bottoms between two teeth on the rat­
chet (Fig. 71b). 

Form Here ---- Just Bottoms 

FIGURE 71B. Shift Interlock 

Shift Interlock Cam - With the cycle clutch latched at 
rest and the backlash of the cycle shaft and filter shaft 
removed in the operating direction, advance the cam 
until a clearance of .030" to .060" exist between ~he 
tip of the interlock and the top of a tooth on the shift 
clutch ratchet (Fig. 72). 

Rotate Cam To Obtain Clearance 

15 Inch Machine 

.030" to .060" 

- --! 
-\ 

11 Inch Machine. @ 
Rotate Cam To Obtain Clearance --

FIGURE 72. Shift Interlock Cam 

9. Character Lnterrupter - The character interrupter bai I 
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 link released forward, the char­
acter interrupter pawl should clear the bottom of 
the link by .015" to .035" (Fig. 73A). 

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" to .020". For the 767 printer adjust for 
.005" to .010" (Fig. 73B). 

~SI~~sedF~lI;tr 
~ ·7 

A. VERTICAL CLEARANCE ~~ 

B. HORIZONTAL CLEARANCE 

FIGURE 73. Character Interrupter Adjustments 
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SHIFT MAGNET ASSEMBLY 

NOTE: Shift mechanism adjustments must be correct before 
the following adjustments are attempted. 

1. Hinge Plates (Fig. 74) - Position the hinge plates with 
the armatures manual I y at.tracted to obtai n .001 11 to .00311 

clearance between the armatures and hinge plates. 

This clearance insures free operation of the armature. 
With no clearance and oil on the two surfaces the arm­
ature would have a sluggish operation. Excessive clear­
ance may cause slow operation due to the relationship 
between the magnetic field and armature. 

Hinge Plate 
(Top View) 

Armature Energized 

2. 

U.C. 

I 
I 
I 
I 
I 

_~ .... __ .00111 to .003" Clearance 

Yoke ; 
Adjusti~g Screw ..... ,,.iiiIIiiI ....... ~ 

Hinge Plate 

L.C. Magnet 

Adjusting Screw 

FIGURE 74. Hinge Plate5 

Armature Stops (Fig. 75) - Position (magnets energized) 
so that the armatures clear their yokes by .003" to 
.007". 

Adjusting Screws 

L.C. Magnet 

.00311 to .007 11 

Yoke 

FIGURE 75. Armature Stops 

.003" to 
.007" 

3. 

The ad justment insures that the armature wi II not touch 
magnet core. I f an armature does touch a core it may 
be held by residual magnetism. 

Armature Backstop, 11 Inch Machine (Early) (Fig. 76) -
Adjust the armature backstop (UC magnet - armature at 
rest) so that the armature clears the core by .028 11 • 

Insufficient clearance may reduce the armature motion 
enough to cause shift failure. Excessive clearance may 
cause shift failure since the magnetic field may not be 
able to pull in the armature. 

Armature At Rest 

.028 11 Air Gap 
U.C. Magnet 

4. 

5. 

Core 

FIGURE 76. Armature Backstop, 11 Inch Machine 

U~ Magnet Assembly - Position so that its mounting 
screws are centered in the elongated holes with the 
hinge plates (Fig. 74) parallel with the assembly mount­
ing plate. 

LC Magnet Assembly - Position as follows: 

a. Front to Rear - LC armature (energized) clears the 
UC armature (at rest) by .010" (Fig. 77). 

Magnet 

Armature Energized 

L.C. Magnet 

FIGURE 77. LC Magnet Assembly (Front to Rear) 
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6. 

This clearance insures positive unlatching of the 
upper case armature. 

b. Up or Down - UC armature (energized) clears the 
LC armature (at rest) by .00311 to .00611 (Fig. 78). 

Armature Energized 

Armature At Rest 

L.C. Magnet 

• 003 11 to .006" 

FIGURE 78. LC Magnet Assembl'Y (Up or Down) 

When the upper case armature ns picked the lower 
case armature must be able to snap forward and 
latch the upper case armature. If the clearance 
is excessive the upper case armature may move far 
enough to allow a shift to take place. When this 
happens the printer wi II be in lower case while th~ 
magnet assembly is latched in upper case. 

Magnet Assembly Mounting Bracket (Early) 

a. 11 Inch Machine (Fig. 79) - Position the magnet 
assembly mounting plate (front to rear) sothat the 
UC armature (at rest) clears the release arm pin by 
.002" to .008". 

Shift Release Arm 

.002" to .008" Clearance 

Rele~ase Arm Pin 

U . C. Armature At Rest 

';1"'--+-+-__ Magnet Mounting Plate 

FI GURE 79. Magnet Assembly Mounting Bracket 

7. 
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b. 15 Inch Machine And All Late Style Shift (Fig. 80) 
- Position the magnet assembly mounting plate (UC 
armature energized) so that the release arm clears 
the shift ratchet lug by .005 11 to .015 11

• 

Shift Release Arm 

Mtg . 

FIGURE 80. Magnet Assembly Mounting Bracket 

UCArmature Backstop, 151nch Machine (Earl) Fig. 81) -
Position (armature at rest) so that the U a.rmature clears 
the release arm roller by .002 11 to .008 11

• 

The clearance between the UC armature and shift re­
lease arm allows the armature to be in motion prior to 
picking up the load of the release arm. With no clear­
ance the armature may fail to pick. 

.002" to .008" 

I 

U.C. Armature 
(At Rest) 

Shift Release Arm 

FIGURE 81. U.C. Armature Backstop 



7. 1 UC Armature Backstop (Late) (Fig. 81) - Position arma­
ture backstop (armature at rest) so that the UC armature 
clears the release arm roller by .005 11 to .020 11 . 

Shift Arm 

Shift Cam 

FI GURE 82. Contact Mounting Plate 

SHIFT CONTACT ASSEMBLY 

1. Contact Mounting Plate (Fig. 82) - Position vertically 
so that the cam follower roller is centered on the shift 
cam surface. 

Feedback Contact r~l-~ 

r'''''~~l C3, C4 ~@DI 
. ~~· ....... T .. "~, 
. 

I I! I ransmlttmg 9 I·f)} 
I I I I Contact 
: I I F a/p 
I I I alp I I 

Points Aligne.d . U l :_~~ 
Actuatmo Arm I' I I I . 

~-~--~--=-h.:;Jf --- ~J ~~~uating 

2. 

3. 

Actuating Tab t t 
O/PIS Centered 
On Tabs 

FI GURE 83. Contact Positioning 

Contact Positioning (Fig. 83) - Position the feedback 
and transmitting assemblies urtder their mounting screws 
for the following conditions: 

a. Operating points centered on actuating tabs. 
b. All contact points (or straps) in stack aligned. 

Contact Actuating Arm (Fig. 84) - Position (with the 
cam follower roller held against the detented shift cam) 
so that the O/P ball is centered between the actuating 
arm tabs. 

NOTE: If a starting reference is required, form the O/P so 
that the center of the O/P ball is 9/16 11 from the contact 
mounting plate. 

Contact Mtg. Plate 

Transmitting Contact 

.040"_ ....... o-L.. 

Actuating Arm-__ ,I: ... ! 

O/P Ball Centered 

FI GURE 84. Contact Actuating Arm 

.002" to 

N/O Contact 

Feedback 
Contacts 

p.-...-::--~---:7~.~ Or Mode 

FIGURE 85. Contact Rise and Air Gap 

4. Transmitting Contacts Air Gap (Fig. 84) - Form the N/O 
contacts to clear the O/PIS by .040". 

5. Feedback or Mode Contact Rise and Air Gap (Fig. 85) -

6. 

a. Form the N/C contact supports so that the O/PIS 
lift the N/C contact straps .00211 to .005". 

b. Form the N/O contact supports so that the N/O 
contacts clear the O/PIS by .040". 

Actuator Tabs (Fig. 86) - Form so both N/O contacts 
receive equal motion as the shift cam rotates through 
360 0

• 

NOTE: If necessary, the actuator tabs may be formed to 
achieve timing requirements - see the timing charts for specifi­
cations. 
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Feedback Contact" 

C-4 

Actuator -------"o!I-I-w 

Form These Tabs 

F I GU RE 86. Actuator Tabs 

TIMING CHART 

Shift N/O Make Break 

C3 & C4 35° ± 5° 145° ± 5° 

Note: Each Shift operation is 180° 

7. Mode Contact Actuating Arm - With the shift ratchetre­
leased, hand cycle from lower to upper case and adjust 
as follows (Fig. 87). 

Mode Contact Assembly 

\ 
#1 Mode Actuating Arm 

LC-l 

Shi ft Arm 

#2 Mode 

FI GURE 87. Mode Contact Actuating Arm 

TIMING CHART 

Shift N/O-Make Break 

Mode {,'1 80° ± 10° 100° ± 10° 
Mode #2 130 0 ±10° 50° ± 10° 

Note: Each Shift operation is 180° 

a. Position the actuating arm so that the UC-1 contact 
closes at 80° of shift cam rotation. 

Note: Form actuating arm on machines with IILate Style" 
shift arm. 

b. Form the actuating tab so that the UC-2 contact 
closes at 130° of shift cam rotation. For Model 775 
(MT/ST) Mode #3, use Mode #2 specifications. 

NOTE: The shift ratchet teeth are spaced 10° apart and may 
be used as a timing indicator. 

CYCLE CLUTCH 

1. 

2. 

Cycle Shaft - Shim the cycle shaft to obtain .0011.1 to 
.003" end play of the shaft. The shims are placed be­
tween the left hand bearing and the check ratchet. The 
shims are available in various thicknesses and are coded 
by shape as described in the Parts Catalog. 

CAUTION: The slight end play of the shaft insures that 
it wi II rotate freely. Excessive play could allow a coil 
ofthe cycle clutch spring to wedge between the two hub 
membersofthe 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" 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. 88). 

Hooverometer Handle _-lJIII!Io.'::::;:::::::::::1 

#3 Scribe Une 

Handle Base Centered· 
On Latch Pivot Pin 

FI GURE 88. Cycle Clutch Latch Bracket Ad justment 

2-23 



To insure that the latch is parallel to the sleeve, it 
should be ad justed in the following manner: 

a. loosen the two latch mounting screws and pull the 
latch to the top of its adjustment. 

b. Snug the screws IIlightly". 
c. Turn the print or cycle shaft in a print direction. 

(This will force the cycle clutch sleeve down on 
the cycle clutch latch.) Using the Hooverometer, 
check the latch he'ight unti I it is correct (#3 scribe 
line) . 

d. Tighten the cycle clutch 'latch mounting screws. 

Keeping the sleeve surface in contact with the latch 
surface will insure that the latch wi II remain parallel 
to the sleeve while you are adjusting its height. 

If the bracket were adjusted too low, the steps would be 
at an angle to the I ine of motion of the cycle cl utch 
latch. The latch would have difficulty in moving for­
ward to release the dutch sleeve, and a slow, hesitant 
operation would result. 

Withthebrackettoohigh, the force of stopping the cycle 
shaft through the cycle clutch sleeve would tend to cam 
the latch forwar.d. 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 measuredwith.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. 88). Be sure 
the Hooverometer handle is verti cal. It will be vertical 
ifthe base of the handle is centered over the latch pivot 
pin. 

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 the 
sleeve. Excessive wear could result. The cycle clutch 
sleeve could also be tilted by the latch causing it to 
bear against the cycle cl utch pulley hub creating' a 
noisy operation. 

3. Cycle Clutch Spring and Collar Adjustments 

a. lateral position of the spring - loosen the collar 
and position the spring left or right on its hubs so 
that the right hand end of the spring will clear the 
face of the cycle clutch pulley by .004" to .012" 
(Fig. 89). 

NOTE: This adjustment insures that a maximum 
number of coils of the spring clutch will grip the 
driving hub during a cycle operation. Any slip­
page between the driving hub and the spring clutch 
could decrease the type head velocity during a 
print operation resulting in intermittent I ight impres­
sion. A lack of clearance between the right end 
ofthespringclutchand the face of the cycle clutch 
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.004" to .012" 

Collar Adjustment 

Pulley 

Cycle Clutch Spring Sleeve End Play 

FIGURE 89. lateral Position of the Cycle 
Clutch Spring and Collar 

pulley would create a bind causing the spring clutch 
to place a heavy torque on the cycle clutch sleeve. 
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. 

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

NOTE: This adjustment insures that there will be 
no binds between the right end of the sleeve and the 
cycle clutch pulley. A bind will cause a sluggish 
keyboard just as in the previous adjustment. 

c. Radial position of the collar - (The position of the 
collar directly controls the radial position of the 
left hand end of the cycle clutch spring with respect 

to the cycle shaft. It determines how much the 
spring clutch will be expanded when the cycle 
dutch 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 position measured on the surface of 
check ratchet (Fig. 90). 

1/16" to 3/32" 

Note: The Positive Cams Are 
Almost Horizontal When The 
Cycle Clutch Is Latched. 

FIGURE 90. Radial Position of Cycle Clutch Collar 



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 by one of the following methods. 

(a) Print Shaft Gear 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. 

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

4. Slowly hand cycle the machine until the check 
pawl just drops into a tooth on the check rat­
.chet. The print shaft gear should have rotated 

1/2 to one tooth. If the print shaft gearrotat­
ed further than one tooth the collar must be 
moved top toward the rear. Less than 1/2 to 
one tooth, move it top toward the front. 

A zero ti It, negative-five rotclte character is used 
~ecause 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 adjustme·nt will necessitate a readjustment 
of the stop; therefore it is usuall y best to loosen 
the stop before attempting to adjust the collar. 

(b) Degree Wheel Method - With the machine at 
zero degrees (cycle clutch latched at rest) se­
lect a -5 rotate, 0 tilt character and hand cy­
cle the ,machine slowly. The cycle clutch 
spring should slip and stop driving at 170 to 
175 degrees. 

3.1 Cycle Clutch Spring and Collar Adjustment {Late Style 
Clutch (Fig. 90.1)-

a. The cycle clutch spring and collar shall be posi­
tioned I'aterally to the left so that the longest 
spring ear is against the minus 5 cam. The parts 
are so designed that the clearance between the 
cycle clutch sleeve and the pulley will be .006 11 

to .020 11
• 

b. Radial po'sition of the collar - (The position of the 
collar directly controls the radial position of the 
left hand end of the cycle clutch spring with re­
~~"!ct to the cycle shaft. It det'ermines how much 
the spring clutch wi II be expanded when the cycle 
clutch sleeve is latched and the cycle shaft is in 
its rest position.) Adjust the collar so that when 
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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 11 to 3/32" 
from its rest position measured on the surface of 
check ratchet (Fig. 90. 1). 

1/16 11 to 3/32 11 

Sleeve 

Note: The Positive Cams Are 
Almost Horizontal When The 
Cycle Clutch Is Latched. 

FIGURE 90.1. Radial Position of Cycle Clutch Collar 

Nylon Stop Adjustment 

Cycle Shaft Must Be Detente 
When Setting The .007" To 
.015" Overthrow 

.00711 to .015 11 

Pulley 

FIGURE 91. Cycle Clutch Overthrow Stop, late Style 



4. Cycle Clutch Overthrow Stop'- With the cycle clutch 
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 will allow the 
cycle shaft to overthrow its latched position by .001'1 
to .015" (Fig. 91 or Fig. 92). 

--/ 

I 

Loosen To Adjust 
Collar 

( 

\ 
\ 
~ 

"- /~oosen - 2 Screws 
~~ _____ To Adiust Nylon Stop 

FIGURE 92. Cycle Clutch Overthrow Stop, 
Early Style 

NOTE: It is best to set this ad justment on the low side 
of the tolerance. Too much cycle shaft overthrow com­
bined with excessive backlash in the gear train could 
allow the fi Iter shaft to overthrow into the path of the 
character interposers. This condition could result in 
intermittent keyboard lock-up or intermittent touch pro­
blems. 

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

CARRIER AND ROC KER 

1. Tilt Tube End Play - (machines prior to gearless tilt). 
The tilt pulley should be ad justed up or down on the ti It 
tube so that .002" to .004" end play exist in the tilt 
tube (Fig. 93). 

The ti It pulley is attached to the ti It tube by a set screw 
and key against a flat surface on the ti It tube. The set 
screw isaccessible through a hole in the left side of the 
carrier. Move the carrier to the ri ght and remove the 
tilt pulley spring and tilt detent spring. The tilt detent 

Yoke 

~~:=~..-_ Tilt Pulley 

FIGURE 93. Tilt Tube End Play Adjustment 

spring stud can then be removed through the hole in the 
carrier. The hole in the carrier and rocker wi II make 
thetiltpulleysetscrew accessible with a fluted 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 ti It sector gear and the ti It ring gear. Be sure to 
re-install the shim if disassembly is necessary. 

2. 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 or yoke 
(Fig. 94 A & B). 

~ Tilt Tube 

, Rotate Pulley 

Rotate Shaft Wedging Block 

FIGURE 94A. Gear Type Tilt 

FI GURE 94B. Gearless Ti It 
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3. 

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 head counterclockwise 
manually while blocking rotation of the pulley. This 
can be done by inserting the 3 11 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 height of the lower ball socket is controlled 
by a shim located between the lower ball socket and the 
tilt tube or yoke. 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 reinstaHed. 

Ti It Ring - The upper ball socket should be centered over 
the lower ball socket within .00211

• It is adjusted by 
moving the tilt ring left or right after loosening the tilt 
ring'pivot pin set screws. A~I side play of the tilt ring 
should be removed by the pivot pins while still allowing 
the ti It ring to pivot freely. 

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

The tilt 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 ti It ring should be replaced to the same clearance. 

The tilt ring can easily be removed if the machine is half 
cycled to a two tilt position. On machines prior to the 
gearless tilt mechanism, care should be taken to insure 
that the tilt sector gears are properly meshed whenever 
the ti It ring is installed. The rear tooth of the tube sector 
gear should enter the second notch of' the tilt ring sector 
gear (Fi g. 95). 

Minimum Play In 
Upper Ba II Socket 

Tilt Ring Spacer 

Tube Gear 

Shim 

Enters Second Notch Of 
Tilt Ring 

FI GURE 95. Upper Ball Socket Adjustment 

4. 

5. 
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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 adjustment is made by raising or lowering the 
tilt ring spacer by installing thicker or thinn'er shims at 
the front and rear (Fig. 95). 

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 ti It 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. 
I f 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 
adjustment must be checked. 

CAUTION: Vertical play in the upper ball socket will 
affect vertical alignment and impression because the 
typehead wi II 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 shi ft arm in and out. 

Tilt Detent - Adjust the guide and pivot screws so that 
the tilt detent will operate freely with no side play 
(Fig. 96). 

Tilt Detent 

Pivot Screw 

FIGURE 96. Tilt Detent Adjustment 



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

6. Rotate Detent - Adjust the front and rear guides so that 
the rotate detent wi II operate freely with no side play 
(Fig. 97). 

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

As little Clearance 
As Possible, No Binds~~~ ... H 

LATE 

As little Clearance 
As Possible, Nf:) Binds 

EARLY 

Adiust Guides To 
Obtain Proper Clearance 

FI GURE 97. Rotate Detent Guides 

7. Rocker Shaft - Adjust the rocker shaft left or right to 
obtain.002 11 to .00411 side play in the rocker (Fig. 98). 

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 
is he Id in place by a set screw at the left end of the shaft. 

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

8. 

9. 
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C-Clip 

FI GURE 98. Rocker Shaft Adjustment 

Print Sleeve End Play - Adjust the print sleeve end play 
to be .002 11 to .00411

• 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. 99). 

End Play Adjust By Print Cam 

FI GURE 99. Print Sleeve End Play 

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 11
- between the 

print sleeve and the end of the pin on the cam fol­
lower (Fig. 100a). 



~IIIIL ............ . .015" 

iIWA 
•• 

I· .... · .. 
(~:::::;: ~::: ~: ~: ~::: ~: ~: M: ................... 

FIGURE 100A. Detent Cam Follower Bracket 

b. Vertically so that the bottom surface of the pin on 
the cam follower I ines up with f'he scribe line #1 on 
the Hooverometer when t,he Hooverometer is placed 
against the pri'nt sleeve as shown in Figure 1 OOb. 

This bracket is set at the factory with (J 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 

Detent Cam Follower Bracket 

FIGURE 100B. Detent Cam Follower Bracket 

before the detents have fully seated. If this occurs it will 
generally show up as poor vertical al ignment because the tilt 
detent always seats and withdraws ahead of the rotate detent .. 

10. Detent Mechanism (Machines prior to gearless ti It) 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 caOi 
wi II be in I ine with the left hand edge of the ribbon 
feed cam follower (Fig. 101 A & B). 

Detent Cam 

Edges Even 

Ribbon-Cam Follower 

FI GURE 101 B. Ribbon Feed Cam (Early) 

These Two Edges Eve Cam Follower 
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FIGURE lOlA. Ribbon Feed Cam (late) 

b. Adjust the detent actuating lever support front or 
rear (under its locking screw) so that the rotate 
detent will clear the teeth on the type head skirt 
by .025" to .035" when the cycle shaft is at rest 
(Fig. 102). This clearance should be observed when 
the type head is manually tilted to a two ti It po­
sition since the two tilt position provides the rotate 
detent with the least amount of motion. 

+=~ 
.025" to .035" '--

FIGURE 102. Skirt Clearance 



Moving the actuating lever support to the rear will 
increase skirt clearance. 

c. With the detent cam follower on the low dwell of 
the detent cam (detents fully seated) rotate the 
actuating lever support until .001 11 clearance is 
felt between the detent actuating lever and the 
detent cam follower roller. Rotating the support 
clockwise wi II incredse the clearance. 

NOTE: The adjustments of the detent mechanism directly 
affect each other and must be adjusted alternately to ob­
tain the correct clearances. 

The .00111 lost motion adjusted into the system between 
the detent actuating lever and the detent cam fol lower 
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 the i r notches too earl y and wi thdraw 
too late. This could cause an intermittent erroneous 
character to print, parts breakage, or roller droppage in 
wear compensator. 

The .025" 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 rotating type­
head. Ifthisclearance istoosmall 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. 
Toomuchskirt clearance 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 relationship 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 affect this timing relationship is 
the position of the detent cam follower mounting bracket. 
The position ofthis bracket is fixtured at the factory and 
should not be changed. 

1.1. Detent Mechanism (Gearless Ti It) 

The detent mechanism must be adjusted to satisfy the 
following 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 
(Fig. 103) so that the rotate detent will clearthe 
detent teeth on the typehead ski rt by .025 11 to .03511 

(Fig. 104). 

Moving the cam to the left wi II increase the clear­
ance. 

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 up or down unti I there is a clear­
ance of .001" felt between the detent actuating 
lever and the detent cam follower roller (Fig. 105). 
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FIGURE 103. Detent Cam Adjustment 

.025" to 

FIGURE 104. Skirt Clearance 

Loose n Loc k nu t ------I"::IX:n....Jiiiiiiiiiiiil~ I 

FIGURE 105. Detent Lever Support 

Adjusting the Bristo screw up will increase the 
clearance. 



NOTE: Read the "note" underAdjustment #10 as it per­
tains to the gearless tilt mechanism also. 

ALIGNMENT. 

1. Preliminary Print Shaft Timing - With the cycle shaft 
latched in its rest position, loosen t'he print shaft gear 
and rotate the print shaft so that the keyway is approxi­
matelyin linewiththeendof the ribbon lift cam follower 
pivot screw (Fig. 106). The keyway will be about 45° 
to the rear from the top of the shaft. 

2. 

Keyway In Line 
With Pivot Hole 

~,\\i~\\\\\\! \'\I~\I\~l!:~:I:~11Iil\\ ., .... Q ...... , .. , .............. <... ~ ........ . 
:::::::::: ~: ~: ~:~:: ~ : ~~:~: ~: ~: ~: @ ~: ~:: ~: ~:;::~:::::::::: ::::::: 

FIGURE 106. 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. 

Tilt Selector Latches - Formthetwostoplugs(Fig. 107) 
above the tilt selector latches so that the latches will re­
setsimultoneously(underthe latch bail) just as the cycle 
cl utch check pawl drops into the notch on the check rat­
chet at the rest position (Fig. 108). 

The adjustment can easily be checked by hand cyclinga 
zero-tilt character twice in succession. As the cycle shaft 
begins to pass its rest position, place yourfinger lightly 

---_ .. __ .- ---

Adjust Link Up Or Down 

@ 

FI GURE 107. Selector Latch Stop Lugs 

Cycle Clutch 
Check Pawl 

Cycle Clutch 
C heck Ratchet 

FIGURE 108. Latches Reset As Check Pawl Drops In 

againstthe 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 bail. 

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

Loosen Nut To 
Make Adjustment 

Adjust R. H. Pulley 
Adjusting Screw 

FI GURE 109. Ti It Mechanism 
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3. 

NOTE: It is very important' for each selector latch to 
receive the same amount of motion from the latch bai I, 
when operated, in order to produce the proper amount of. 
motion to the tilt arm link for a desired selection. If 
one of the stop lugs is adjusted 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 will not receive as 
much motion from the latch bail as the other latch will 
when it is operated. This condition which is undesirable 
causes the band width of the system to increase. 

Tilt Arm Motion - Adjust the tilt link up or down on the 
tilt arm (Fig. 109) to control the ti It ring motion so that 
the tilhing will coarse align the same for a 3-tilt charac­
ter as it does for a zero-tilt character. 

In orderto check this adjustment, it is necessary to roughly 
home the tilt ring first. To rough home, half-cycle a 
zero-tilt character and adjust the right hand tilt pulley 
(Fig. 109) so that the tilt detent will enter sl ightly on 
therearsideoftheV-shaped detent notch in the tilt ring 
when the tilt ring play is removed in the restoring direc­
tion (Fi g. 11 0). As the ti It detent is allowed to seat itsel f, 
the rear of the tilt ring should rise slightly. Thisisa 
preliminaryadjustment and will require refinement after 
the proper tilt arm motion is obtained. . 

/ 
I 

-----
/'" "" 

/ Rear Tooth .. ,\~ 

\ 
\ 

cycled 3-tilt character will coarse align the same as a 
half-cycled O-tilt character. That is, both selections 
wi II provide the same rising action to the rear of the tilt 
ring as the detent is allowed to seat in the detent notch. 
If the O-tilt and 3-tilt coarse align the same, the l-tilt 
and 2-tilt selections will also coarse align the same be­
cause 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 sl ight readjustment of the pulley may be neces­
sary during the ti It arm motion adjustment. 

On late level machines the tilt arm I ink has a horizontal 
elongated mounting hole where it fastens about the 
shouldered screw on the ti It arm and the tilt arm is lightly 
spring loaded away from the side frame by a hairpin 
spring. The tilt 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 tilt tape. An example is when an 
operator changes the typehead she may accidentally tilt 
the head causing the tape to slacken. 

Tilt 

UPPER CASE 

Home Position ... , 

LOWER CASE 
Home Position . 

-

Ti I t Magnets 

1 -t 
Tl T2 
1 1 

Ti It Detent 
I 
\ 
\ 

, 
J 

/ 
/ 

/ 

Rotate -- -5 -4 -3 -2 ~I· 0 +1 +2 +3 f4 +5 

\ 
Detent Enters Slightly To The ~ear '\ 

-",,-'" 

FIGURE 110. Rough Homing 

Once the print shaft has been prel iminadly 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 p~~perly, a half-
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L-Clockwise r Counterclockwise 

2A } Rotate 

. 

Magnets 
2 R 2A 
1 R2 

R·1 
-5 R-5 

T = Contact Transferred E = Magnet Energized 

NOTE: If possible CE should note what 
characters are I/O home and which are 
latch home 

FIGURE 111. 



4. 

5. 

Ti It Ring Homing - With a zero-ti It character hal f-cycled 
and the tilt ring play removed in the negative direction 
(Fig. 112a) (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 inthe 
detent notch (Fig. 112b). 

FIGURE 112a. Tilt Detent Entry 

Check the otherti It positions and then refine the homing 
adjustment on the tilt selecti.on that provides the least 
amount of rise 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 •. 112c). The detent 
should enter far down the forward slope of the detent 
notch but not so far that it contacts the tip of the tooth. 
By homing the ti It ring off center, fovoring the positive 
side of the detent notch, a maximum amount of wear 
potentiai is achieved. 

112 b. 

Play Removed In 
The Negative Direction 

.......... 

"-

/ 

112 c. 

\ 
I 
/ 

Play Removed In 
The Positive Direction 

FIGURES 112b. and 112c. Tilt Detent Entry 

Rotate Spring Tension - Adjust the rotate spring in the 
rocker so that it wi II have 1-7/8 to 2 pounds tension 
when the machine is half-cycled using a lower case neg­
ative 5 character. The least amount of tension is pres­
ent in the spring when it is in this position. The type 
head must be removed when making f'his adjustment. 
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The rotate spring tension is adiusted by turning the spi"ing 
cage 'from the front (Fig. 113a). The cage can be tumed 
clockwise to increase the tension by pull ing the c. 
toward the left with a spring hook. The spring ctn. 
retainer automatically snaps into position to retain the 
adjustment. If tension is to be decreased, the retainer 
must be pu II ed forward to a II ow the cage to rotate counter­
clockwise. Care must be taken to decrease the te'l1sion 
slowly so that the cage does not spin freely. Spring 
damage could otherwise result. 

Retainer CI ip 

FIGURE 113a. Rocker Assembly 

Tensiol1 of the spring is critical in that it must. be ,....,.­
erly balanced with the springs of the wear compensator. 
Excessive tension wi II overload the levers system and 
increase weay' Insufficient tension will not providlt tl-. 
torque necessary for rapid lower case negative roNte 
operations. It will also affect the wear com~ .. 
operation if the tension is not sufficient to overcome "­
compensator damper spring in the negative-5 !K>Siti.,.. 

The rotate spring tension should be measured with a ..-ifll! 
scaleasindicatedbyFig. 113b. Using a 10"Mtr c~ -5 
character, read the spring scale while slowly allowi,. 
the sh i ft arm to move in towards its stop screw. T)e 

spring scale should read 1-7/8 to 2 pounds just as the 

Scale Should Be Read Just As 
Shift Arm Reaches Rest Position 

Shift Arm Moves 
Toward Left 

FIGURE 113b. Spring Scale Measurement For 
Rotate Spring Ad justment 



arm reaches its stop screw. To overcome static fri ction, 
read the spring scale whi Ie the arm is moving. 6. 

in trying to obtain one any less than. 01 a" . 
Rotate Selector latches 

If a spring scale is not available, the tension may be 
obtained in the following manner (Fig. 114). With the 
machine hal f-cycled at a negative five lower case 
(machines which are locked in upper case use upper 
case -5 character) position and the type head removed, 
insert a large spring hook around the lower compensator 
arm. Pull so that the rotate arm eccentric just clears 
the d~mper spring and release it. The tension of the 
rotate spring should be enough to completely collapse 
the damper spring against the power frame with the 
damper spring stop adjusted at the bottom of the spring. 

Machine Half Cycled To A 
Negative 5 lower Case 
Character 

Damper Spring Must Be 
Completely Collapsed 

Stop Set At lowest 
Position, Damper 
Spring Collapsed 

Stop Set At Highest 
Position, Damper 
Spring Not 
Completely 
Collapsed 

FIGURE 114. Rotate Spring Tension 

With the damper spring stop all the way up, the damper 
spring should not be completely collapsed. Check and 
adjust the rotate spring to satisfy both conditions. 

NOTE: 
lower damper spring stop to bottom before proceeding 
with sequence. CAUTION - The damper spring method 
is only useable when it is impossible to obtain a spring 
scale. 

NOTE: The accuracy given to the next seven coarse 
al ignment adjustments determines the "band width" (de­
tenting variation) of the rotate system. Each one of these 
seven adjustments contributes to the band width in a dif­
ferent manner. Generally, it takes experience in mak­
ing each adjustment to learn how 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 . 020" nor should any extra time be spent 

+5 +4 +3 +2 +1 a 

a. Form the stop lugs above the positive rotate selector 
latches (Fig. 115) so that the latches will reset si­
multaneously (under the latch bail) just as the cycle 
clutch check pawl drops into the notch on the check 

-ratchet at the rest position. 

6- - - - --__ ---'-;r--N 

- ------.: 

FIGURE 115. Rotate Selector latches 

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

b. Adjust the negative-5 latch stop screw so that the 
negative-5 latch (Fig. 116) wi II reset simultaneously 
as the check pawl drops into the notch on the check 
ratchet at the rest position. 

Cycle Shaft latched 
At Rest Position 

Negative latch Bai I 

FIGURE 116. Negative 5 latch Stop Screw 

-1 

The negative-5 latch controls the position of the 
negative latch bai I during zero and all positive ro­
tate selections. Changing the latch adjustment 
causes the coarse al ignment of the zero and all posi­
tive rotate selections to change equally with respect 
tothe negative selections. No change is felt 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. 117). 

-2 -3 -4 -5 

Fl GURE 117. . Excessive Negative 5 latch Clearance 
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7. 

Considering the ba.lance lever to be properly ad­
justed, the effects of the negative -5 latch 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 bail is rest­
ing on the high point of the negative-5 cam. When­
ever a no-rotate or positive selection occurs, the 
negative-5 latch bai I 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 bail during a no­
rotate or positive selection causes the positive mo­
tion to be reduced by an equal increment. There­
fore, the adjustment of the 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 th~ 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 accompl ished by adjusting the balance lever. 

NOTE: Figure 117 illustrates how the coarse align­
ment detenti ng wou I d change at the typehead if on I y 
the negative-5 latch adjustment were maladjusted 
on a machine. It is possible for this same detenting 
pattern to show upon a mach i ne that has the corre ct 
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 will produce at tbe typehead. 

References wi II be made to 2 di fferent methods of 
obtaining a no rotate character. These methods 
can be defined as: 

Latched Home - zero rotate with no plus or minus 
rotation. 

I/O Home - zero rotate with both plus 5 andminus 
5 rotation. 

Rotate Arm Vertical - With the typehead removed and 
the machine hal f-cycled to an upper case zero rotate 
character (latched home) adjust the rotate link so that 
the point 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. 

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 rotate arm vertical at a half-cycled zero rotate 
position, the leverage within the rotate arm will be the 
same for positive and negative movements of the arm. 
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The adjustment can be measured- using the #1 scribe line 
on the Hooverometer handle as illustrated in Fig. 118. 
The scribe line measurement makes allowance for the 
thickness of the compensator damper spring. 

#1 Scribe Line 

FI GURE 118. Rotate Link Adjustment Measurement 

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. 

8. Preliminary Typehead Homing - Half cycle the machine 
under power using an upper case zero rotate (latched 
home) character. Check detenting, if in correct notch 
of typehead preliminary adjus~ent of .010 11 to .020" 
does not appl y. Go on to next ad justment. 

If detent is in wrong typehead notch, then loosen screw 
in bottom of rotate pulley and sl ip type head so the de­
tent will enter .010" to .020" from the center of the 
detent notch on the negative side of the notch when 
head play is lightly removed in the negative direction 
(Fig. 119). 

.~~ 
~/ I I 

( I 

FIGURE 119. Type Head Homing 

Head Play 
Removed 
Clockwise 
(Negative) 

The mai'n purpose of this preliminary homing adjustment 
istoaid the Customer Engineer in making the rest of the 
coarse al ignment adjustments. It places the typehead 
in approximatel y the correct position so that its rotation, 
for a given selection, may be easily measured and used 
as a tobl in making the next four adjustments. A fter com­
pleting this sequence of adjustments the prel iminary hom­
ing adjustment may have to be refined. 

NOTE: Be sure to maintain .002" to .00411 end play in 
the rotate shaft when making this adjustment. Also, make 
sure that the compensator roller is 1/1611 from the top of 
the slot. 



9,. 

I 
I 
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Machines locked in upper case can sometimes be adjust­
ed by the stud in the sh i ft arm. 

Balance Lever - With the machine in upper case loosen 
the lock nut on the balance lever and move the right hand 
member of the balance lever (Fig. 120) left or right un­
til a half-cycled +5/-5 (I/O Home) combination de­
tents (coarse aligns) the same as a half-cycled zero ro­
tate character. The combination can easi Iy be obtain­
ed by holding the negative-5 latch interposer forward 
with the fore finger while striking a +5 character with 
the thumb. 

Balance Lever 

o 

FI GURE 120. Balance Lever Adjustment 

Begin the adjustment by half-cycling a zero rotate char­
acter in the normal manner. Check the detent entry to 
see exactly how much off-center the detent enters with 
the head play removed clockwise. Next hal f-cycle 
using the cancellation method described above and 
check the detent entry. If it is different from the nor­
mal zero rotate character, it indicates that the type­
head has moved because of an unbalanced condition be­
tween 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 until the detenting is exact­
ly as it is when a zero rotate character is half-cycled 
normally. Changing the balance lever adjustment wi II 

II Til 

+5 +4 +3 +2 +1 0 

/, 1\ " /, 
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l~ 
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I/O Home (+5/-5) 
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not appreciably affect the detenting of the hal f-cycled 
zero rotate character. 

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 Fig. 121 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 
ismaladjustedtoofartothe left creating too much nega­
tive motion and not enough positive motion. Looking at 
the positive side of Fig. 121 you can see that the mal­
adjusted balance lever causes a progressive loss of motion 
to the rotate bell crank from the zero to a positive five 
rotate position. The greatest loss of motion is felt atthe 
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 
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 121. This selection combines the error of a positive 
four and a negative five causing the negative one to be 
the worst detenting selection with respect to the zero 
rotate selection. Although the cancellation 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. 

If the 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. 

"0" 
-1 -2 -3 -4 -5 

/\ " A /\ 
/ 

, / \ / , / , 
\ / >, II " I \ I 

/ 'I' / 1\ / L~ 
L.y L~ L-y \ 

FIGURE 121. Excessive Negative Balance 
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10. Rotate Arm Motion - The- adjustable plate on the bottom 
of the rotate arm{Fig. 122) should be adjusted up or down 
so that a half-cycled upper case +5 rotate character de­
tents the same as a hal f-cycled upper case -3 rotate char­
acter. When observing the detenting remove the head 
play I ightly in the negative direction. 

FI GURE 122. Rotate Arm Movement 

The rotate arm motion is measured only as 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. 

By comparing the detenting of the -3 and +5 characters, 
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 -3 and +5 characters are detenting the same, 
then all of the selections between positive five and nega­
tive three will detent well within the acceptable band 
width provided that all of the previous adjustments have 
been made correctly. If a slight difference in detent­
ing must exist between the -3 and +5 characters it is per­
missible and sometimes desirable provided that the -3 
character detents more negative than the +5 character. 
In other words, it is better to have too much rotate arm 
motion than too little. The reason for this 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 bai I) • 
Thus, as wear occurs in these areas causing the rotate 
arm motion to decrease, the detenting variation be­
tween the +5 and -3 characters wi II also reduce. 

Figure 123 illustrates the effects on detenting caused by 
insufficient rotate arm motion. Notice that the largest 
detenting variation occurs between the +5 and -3. This 
Is be'cause the +5 and -3 characters operate in opposite 
directions and the error that appears when these two 
positions are compared is the combined error of both posi­
tive and negative motion. 

Ifthe 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 notch. 

NOTE: The adjustment may be left loose during each 
check until the correct position is obtained. 

11. Eccentric Stud Adjustment (Typehead Homing) - Use the 
following procedure to adjust the eccentric stud: 

a. Damper spring stop - asa preliminary adjustment, 
slide the damper spring stop down as low as it will 
go behind the damper spring (Fig. 124). 

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

FIGURE 124. Damper, Spring Stop - Preliminary Adjustment 

15 +-4 +3 +2 +1 0 -1 -2 -3 -4 -5 
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Affected By 
Ratio Change 

FIGURE 123. Insufficient Rotate Arm Motion 
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c. Half-cycle an upper case -5 character and adiust 
the eccentric stud (Fig. 125) in against the ma­
chine sideframe until the -5 character 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. 
126). Make sure that the damper spring is fully 
collapsed against the machine sideframe. 

Eccentric Stud 
(Make Adjustment Here) 

FIGURE 125. Eccentric Stud 

r .010" To .020" 

I~ 
Notch In Type Head 

Adjustment Made Detent 
With Eccentric Stud 

FIGURE 126. Eccentric Stud 

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 
series of -5 characters. The compensator roller 
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should seat 1/16" down from the top of the slot. 
If it drops too little or too much the rotate link 
should be adjusted and the roller reseated unti I 
the 1/16" is obtained. Having the roller seat 1/16" 
from the top of the slot sets up a vertical condition 
between the compensating arm and the rotate arm 
so that the leverage within the arm assembly will 
be the same for both positive and negative move­
ments of the arm. 

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

NOTE: The eccentric stud should always be kept 
in the lower hal f of its orbit so that it wi! I tend to 
turn in the tightening direction as it operates against 
the sideframe. Also, if the correct detenting of the 
-5 character cannot be easi Iy obtained with the ec­
centric stud adjustment the preliminary homing ad­
justment (Adj. #8) must be read justed. 

d. Damper spring stop - with the typehead removed, 
raise the stop so that when a lower case -5 character 
is half-cycled the damper spring will just collapse 
against the sideframe. Check by pull ing the com­
pensator arm away from the side frame with a spring 
hook and then allow it to go back in slowly (Fig. 
127) . 

Machine Half Cycled To Negative 5 Lower Case Character 

Damper Spring 

FI GURE 127. 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 will 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 eccentri c stud ad justment, stoppi ng 
the rotate arm early to relax the pressure on the roller 
wi II cause the negati ve motion of the rotate arm between 



the negaf'ive 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. 

Since the ratio change adjustment will not affect the 
negative five position, the typehead 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 rotat'e positions. The rotate arm motion in this area 
can be controlled by the ratio change adjustment which 
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 ad justment rather than by sl ipping the rotate shaft 
within the rotate pulley. It has been found that the 
homing adjustment can readily 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 (accompl ished by control I ing the length 
of the rotate I ink and reseating the compensator roller). 

12. Ratio Change Adjustment - With the machine half-cycled 
under power to an upper case -3 character, form the pad­
dle on the rotate eccentric arm until, the upper case -3 
character detents the same as the upper case -5 char­
acter. Each time the paddle (Fig. 128) is formed the 
machine must be recycled under power before observing 
the detenting of the -3 character. This allows the ec­
centric shoulder to reseat itself in the compensating arm. 

FI GURE 128. Arm Assembly. In -3 Position 

CAUTION: When forming the paddle the V-shaped 
wedging slot may accidentally open up causing the rol,ler 
to drop. If this occurs, reseat the roller by raising it to 
the top and striking a series of -5 characters. Thisad-, 
justment should require only slight forming of the paddle. 
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Forming the paddle has no effect on the negative five 
position. This can be easily seen by looking at Figure 
129which shows the arm assembly in a negative five posi­
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 decreas~s 
this clearance without affecting the negative five posi­
tion of the rotate arm. 

FI GURE 129. Arm Assembly in -5 Position 

The paddle ad justment does affect all of the rotate posi-­
tions from a negative three to a positive five position 
equally because it controls how long the compensatinq 
arm wi II rotate about the eccentri c shou I der on the rotate 
eccentric arm as ittravelsfrom the negative five position 
towards the negative three position. In other words the 
more clearance there is between the rotate arm and the 
paddle, the farther the compensating arm can travel un­
der a ratio change condition as it moves towards the 
negative three position. 

Figure 130illustrates how the detenting pattern of the 
typehead is affected by the ratio change adjustment. 

Notice in Figure 130A 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 (too much motion) in the system between the -5 
and the -3. The paddle should be formed in until the 
-3 detents the same as the -5. 

Figure 130B 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 -5 and the -3 therefore the paddle should 
be formed out to increase the amount of ratio chanqe. 
Note that the negative four position is detenting the 
same as the -3 In Figure 130B. This is because the ratio 
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FI GURE 130. Ratio Change Adjustment 

change is not occurring at the negative four position, 
thus the arm assembly is operating as one sol id arm at 
this position. 

In Figure 130C the correct 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 -3 de tents the 
same as the -5, 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 ratio change required (of each 
machine) to make the -3 detent the same as the -5. 

13. Print Shaft Timing - Advance or retard the print shaft 
relative to its gear to obtain the proper timing of the 
rotate detent. Hand-cycle an upper case -5 character 
and observe the rotate detent as it operates in the type­
head notch. The detent must enter the correct detent 
notch and withdraw without restricting the restoring of 
the typehead. There should be .002" to .004" back­
lash felt in the typehead when the detent is near the 
bottom of the detent notch (Fig. 131). 

After adjusting the timing of the rotate detent to IJn up­
per case -5 character, check the detent entry and with­
drawal of an upper case +5 character. If the detent re­
stricts the typehead from restoring on withdrawal when 
the +5 is slowly hand-cycled, advance the print shaft 
slightly until the +5 has a withdrawal backlash of .002" 
to .004". When the withdrawal adjustment has been 
completed check the detent entry on both the +5 and -5. 
The detent must enter the correct notch. 
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Typehead Restoring 

FI GURE 131. Withdrawal Clearance For The -5 Character 

CAUTION: After hand-cycl ing the machine the com­
pensator roller must be raised to the top of the wedging 
slot and reseated under power by striking a series of -5 
characters. 

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

a. Detent skirt clearance - favor the high side ofthe 
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 .045" measured 
at the typehead skirt. If excessive head play is 
suspected the ball joint should he replaced and the 
typehead homing adjustment refined. 

CAUTION: Excessively advanced or retarded tim­
i ng can cause parts damage as we II as poor hori­
zonta� alignment 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. 132) 
should be adjusted in or out to obtain 180 0 rotation of 
the typeh'3ad during a shift operation. 

Lock Nut 

LA TE STYLE 

FIGURE 132. Shift Motion Adjustment 

The adjustment can be checked by observing the detent­
ing in the lower case compared to the upper case using 
a -5 character. The detent MUST enter the lower case 
notch EXACTLY the same as it does the upper case notch. 
Check by half-cycling the machine cmd 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 
ofthe upper and lower case. They must be exactly al ike. 

Maladjustment can cause misal ignment 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 properly latched at the half-cycle position. 

15. Final Check - After completing the foregoing adjust­
ments, a final check should be made to see if any re­
finements are necessary. Compare the coarse al ignment 
of 0 rotate compared to +5, -1, -3, -4, -5. The band 
wi dth of th i s group shou I d not exceed .030" and none of 
the group should detent closer than .010" to the center 
of the notch when the head play is removed in the nega­
tive dl, .:-dion. 

The following table can be used to diagnose the cause of 
excessive band width between a 0 rotate and +5, -1, -3, 
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-4, -5. If an excessive band width exists, it will be 
greatest among these characters. In making the diagnosis 
follow the sequence as listed. 

Excessive Band 
Width Between 

o (zero) and -1 
-3 and +5 
-3, +5 and 0 (zero) 
-5 and -3 

Cause 

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

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

a. Improper detent timing 

b. Malselection (popping latches) 

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

d. Binds in the typehead, upper bal I socket, rotate 
shaft, rotate pulley, or rotate spring. 

e. Binds in the compensator or lever system. 

f. Loose differential mounting bracket. 

g. Excessive 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 I ine should cover the first I ine exactly. If 
any of the characters are shadowed, side play in 
the rotate detent cou I d be the cause. 

c. Loose fitting upper ball socket. 

d. Excessive play in the carrier or rocker. 

e. Binds in the rocker parts. 

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

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

NOTE: After the machine 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 
slip the rotate shaft within the rotate pulley to REFINE 
the typehead position. The proper position may be gain­
edbyrefining the eccentric stud adjustment. Be sure to 
RESEATthe compensator roller after changing the eccen­
tric stud adjustment. (Maintain the roller position 1/16" 
from the topofthe slot by adjustment of the rotate link.) 



1. 

2. 

3. 

4. 

Copy Control Lever 

Copy Control Ecc. 

FIGURE 133. Copy Control Mechanism 

PRINT MECHANISM - EARLY 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. 133). Adjustthecopy 
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. 

The copy control lever should be all the way forward 
unless stated otherwise for the following adjustments. 

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. 133). 
Be sure that no binds exist. 

Platen Latches - Adjust the platen latch eccentrics{Fig. 
133) with the high part down so that the platen is held 
firmly in posi"tion vertically and horizontally. The 
latches should latch and unlatch freely with the feed 
rolls released. 

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

a. Platen Height - With the head of the Hooverometer 
setatthe #4scribe line, the platen should just touch 
the base of the handle when the head is resting on 
the escapement rack ( Fig. 134). 

#4 Scribe 

Platen Center Line 

»<::~ 

Line i:": 

FI GURE 134. Platen Height Adjustment 

Ad just the platen guide bracket eccentri cs to obtain 
this condition (Fig. 133). The high part of the eccen­
tri cs shou I d be kept to the rear. It is necessary to 
remove the deflector end front feed rolls when 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 



5. 

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 ofthe handle does not reach the center I ine of 
the platen when the handle is vertical, but the dif­
ference in height has been compensated for in the 
locaf'ion 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. 135. Adjust the 
platen adjusting eccentrics to obtain this condition 
(Fig. 133). 

FIGURE 135. 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 
plates. (Be sure that the Hooverometerdoesnotrest 
on the print 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
tion ofthe platen necessitates a readjustment of the 
velocity control plate and anvil. 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. 

Carrier Shoe Adjustment 

a. Carrier Shoe (Early) - Adjust the upper carrier 
shoe eccentric mounting st·ud t·o provide .001 11 to 

FIGURE 136. Carrier Shoe - Early 
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.00411 verti cal motion of the carrier at the rear 
(Fig. 136). Check at several points along the writin~l 
line. 

This amount of play insures free lateral movement 
of the carrier yet restricts the vertical movement to 
hel p prevent variation in. the vertical 01 ignment of 
the type. 

NOTE: The eccentric is accessible with the 311 

screwdriver through the opening in the escapement 
bracket just above the tab torque bar. The si de of 
the screwdriver blade should be used if possible. 

b. Carrier Shoe (Late) - Adjust the upper carrier 
shoe eccentric mounting 'stud to provide .002" to 
.006 11 vertical motion of the carrier at the rear 
(Fig. 137) when the spring load on the upper shoe 
is suppressed. 

FIGURE 137. Carrier Shoe - Late 

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 
po i nt of the pri nt cam, the center of the home char­
acter should clear the platen by .260" to .270". 

b. With the cam follower held lightly 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 adjustments 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 or motion from the print cam. However, the amount 
of powered travel that the rocker and typehead receive, 
from the print cam follower, is directly dependent upon 
the position ofthe velocity control plate pi,n the the fork­
ed slot of the follower (Fig. 138). Moving the pin to the 
front of the slot decreases the powered trove I of the type­
head as shown by dimension A (Fig. 138). Moving it to 



Print Cam Follower 

FIGURE 138. Velocity Control Plate Adjustment 

the rear increases the powered travel, as shown by dimen­
sion B. 

Because of the constant operational speed of the print 
cam and follower, the type head 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 a I ways t rave I from its rest pos i -
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 
achievedbycontrollingthe amount of powered travel of 
the typehead while 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 Ghanged. There­
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. 139) on the velocity 

Type Head 
Held Slightly~ 
Forward 

Slight Drag On Three Tab Cards 

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

FIGURE 139. Velocity Control Plate Eccentric Adjustment 
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control plate provides a means of control I ing the vertical 
position of the velocity control plate pin relative to the 
rockerthereby controll ing the free fl i ght of the typehead. 
The elongated hole in the ~elocity 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 controlling the amount of powered travel 
that the typehead will receive. Each adjustment affects 
the otherand must be adjusted alternately until both are 
correct . 

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

a. Raise the anvil adjusting 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 
out of adjustment, 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 a zero rotate, zero 
ti It character until the print cam follower is on the 
high point of the cam. Do not hold the typehead 
toward the platen. With the mechanism in this posi­
tion, adjust the velocity control plate eccentric un­
til a slight drag is felt on three tab cards inserted 
between the typehead and the platen (Fig. 139). A 
heavy drag should be felt on four cards. No drag 
should be felt on two cards. You should not be able 
to insert five cards. 

This will place the limit of powered travel of the 
typehead .020" to .030" away from the platen 
(providing the typehead with the proper amount of 
free flight). 

Loosen This Screw 

FIGURE 140. Velocity Control Plate Adjustment 
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d. Hand-cycle the machine until the print cam follower 
i'~ at the low point of the cam. This may not be at 
the resf position. The low point of the cam can be 
determined by observing the movement of the head 
toward the front of the machine. With the type head 
at its most forward point, adju5,t the velocity control 
plate pin forward or back in the cam follower slot 
until a clearance of .260" to .270" exists between 
the center of a zero rotate, zero til t character and 
the platen (Fig. 140). 

Since this .260" to .270" is measured between the 
type head and the platen it is not a measurement of 
the powered trave I 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 
as a measuri ng devi ce as illustrated in Fig. 140. The 
handle base is about. 250 11 thick; however they do 
not all measure the same. 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. 

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

NOTE: The adjustments should be checked with 
the ri bbon removed. 

These adjustments are designed to produce optimum 
print quality for most applications; however, a cer­
tain amount of variation in velocity is permissible in 
orderto satisfy a customer1s appl i cation. Be cautious 
of creating an excessive increase or reduction in 
velocityas this will adversely affect the uniformity 
of impression between characters and the general 
appearance of the printed copy. 

Anvi I .. The eccentric at each end of the anvi I is ad­
justed so that the anvil properly restricts the free flight 
of the typchead. 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 shoul.d be 
adjusted all the way up while the anvil is being set. On 
15 inch machines the carrier buffers must also be moved 
up out of the way of the anvil (Fig., 141). 

8. 

9. 
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FI GURE 141. Carrier Buffers (15 Inch Machines) 

The free fl i ght must be restri cted to insure that the char­
acters will all emboss the paper to the same depth. If 
no restriction were appl ied, the smaller characters such 
as punctuation marks would be allowed to emboss too 
deepl y. The surface area somewhat restri cts the amount 
of embossing for the larger characters; thus if the free 
fl ight of the rocker is stopped at the right point I even 
impression between all characters will result. 

CAUTION: Raising or lowering either end of the anvil 
will slightly affect the adjustment at the other end. Be 
sure to recheck each adjustment. A clearance of .010" 
to .045 11 must be maintained between the left anvil 
bracket and the sideframe for noise reduction purposes. 
Adjust the bracket left or right on the anvil to obtain 
the clearance (11 inch onl y). 

Carrier Buffers (15 Inch Machines) - 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 11 to .004" clearance with the top of 
the anvil (Fig. 14l). 

Print Cam Follower 

a. Pri nt Cam Follower Stud - Adjustthe 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 b.y 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 typehead toward the rear 
until it is restricted by the anvil and striker. The 
rubber roller should just touch the restoring cam 
(Fig. 142). Adjust the eccentric, keeping the high 
point forward, to satisfy the condition. 

Striker Against Anvil 

FIGURE 142. Restoring Cam Follower Eccentric Adjustment 

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 blurred characters may result. 

Carrier Support -, 
(Anvil) 

" 

.001 II To .004" 

t 
t 

FIGURE 142.1 Carrier Support (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 
vertically. This adjustment serves the same purpose as 
the carrier buffers on the early level machines. 

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. 

7. Print Cam Follower Stop Screw - 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. 
142.2) •. This clearance ensures that the rocker will re­
st~re fully on every cycle. On dual velocity machines, 
this clearance allows the roller to shift from one lobe to 
the other without rubbing on the cam. Use the follow­
ing procedure to obtain this adjustment: 

6. 

CAUTION: This adjustment 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 P9si­
tion of the yoke. 

PRINT MECHANISM - LATE STYLE 

Adjustments Orie through' five remain exactly the same as 
they appear on the early style print mechanism. After 
completing these five adjustments, begin here with ad­
justment number six. 

Carrier Support (long carriage machines) - Adjust both 
ends of the support vertically to maintain .001" to .004" 
clearance with the bottom of the ribbon feed bracket 
along the entire length of the writing line (Fig. 142.1). 
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NOTE: The following adjustments, thru and including 
number 11, apply only to printers with dual velocity key­
board. 

a. With the machine resting on its back, slowly hand 
cycle a high velocity character unti I the leading 
edge of the print shaft keyway lines up with the 
center of the roller pin on the cam follower (Fig. 
142.3). 
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FIGURE 142.3 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. With the machine resting on its back, place a .001" 
or .002" feeler gauge between the print cam and 
the follower roller (Fig. 142.4). This can be ac­
complished by manually holding the rocker toward 
the platen while inserting the feeler .gauge from the 
front of the carrie'r (to the right of the carrier point-

, er) just above the line lock bracket. With the 
gauge in position, allow the rocker to come back 
to rest. The feeler gauge should become trapped 
between the roller and the cam. Then, slowl y turn 
the stop screw in until a minimum drag is felt on 
the feeler gauge as it is withdrawn. 

FIGURE 142.4 Feeler Guage Trapped 
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d. Tighten the locking nut without moving the screw. 

NOTE: This adjustment may be checked by apply-
ing a light"film of #17 grease on the print cam (in 
the area indicated in Fi-9. 142.5) and then observ­
ing the track that the roller. makes in the grease 
when the machine is hand-cycled. If the stopscrew 
has been adjusted properly, the roller track in the 
grease should begin at point "A II (Fig. 142.5) which 
is the beginning of the second low dwell on the 
print cam. 

FIGURE 142.5 Roller Track In Grease 

If the roller track begins before point "A ", the 
roller is adjusted too close to the print cam when 
the machine 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 fai I to shift, or shift improper­
Iy. If the roller is adjusted too close to the com ot 
rest, 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 with an ad­
verse effect on the type head impact velocity. 

If the roller track begins after point "A ", the roller 
rests too far away from the fi rst low dwe II of the 
print cam and a loss in typehead velocity may re" 
suit. 

Velocity Control Cable Adjustments - The velocity con­
trol cable is adjusted to satisfy the following conditions: 

a. Carrier Cable Clamp - Loosen the clamp screw and 
slide the cable sheath left or right under the clamp 
until the end of the sheath is fl ush to .010" recess­
ed with the right hand edge of the clamp (Fig. 
142.6). This adjustment prevents the yoke actuat­
ing lever from choking off against the cable sheath. 

b. Carrier Cable Guide - Position the cable guide 
horizontal and as high as possible without binding 
the cabl e agai nst the carri er (Fi g. ] 42 .7). This 
adjustment holds the cable up as high as possibl. 
yet allows it to sl ide freely front and rear as the 
carrier moves along the writing line. 



FIGURE 142.6 Carrier Cable Clamp 

c. Carrier Cable Deflector - Form the deflector front 
or rear to prevent the cable from getting behind the 
carrier (Fig. 142.7). Check along the entire writ­
ing line to make certo'in that the deflector does not 
rub on the powerframe. 

FIGURE 142.7 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 will just touch the machine 
sideframe (left) when the carrier is resting two 
spaces from the extreme left hand margin. This 
ad j ustment all ows the carri er to operate free I y 
along the entire length of the writing I ine and al­
lows the velocity control cable to operate with a 
minimum of flexing. 

Center Cable Clamp 

' .....•• ~ R H Dust Shield 

~. 
FIGURE 142.8 Dust Co-V~r-And Clamp 
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e. Keyboard Cable Clamp - Loosen the clamp screw 
(Fi g. 142.9) and move the cab I e sheath forward or 
back under the clamp to satisfy the following con­
dition: 
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FIGURE 142.9 Keyboard 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" to .040" (Fig. 142.10). Moving 
the cabl e 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 142.10 Roller Shifted To Low Velocity Lobe 

NOTE: This adjustment may be checked byal-
ternately cycling a low and high velocity character 
after applying a light film of #17 grease to both 
lobes of the print cam. O~serve the tracking of 
the roller in the grease to determine if the roller 
is shifting properly. Make certain that the roller 
restores fully under the high velocity lobe when 
the machine is at rest. 



9. Low Velocity Latch Link - Adjust the low velocity latch 
link (Fig. 142.11) in the following manner: With the 
machine latched at rest and the low velocity latch held 
a.gainst 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 link to­
ward the rear of the machine so that the low velocity 
vane will be against the tail of the interposers. 

NOTE: The link adjustment ensures that the latch will 
take a fu II bi te on the ad j usti ng stop and that there wi II 
be no lost motion in the system. 
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FIGURE 142.11 Low Velocity Latch Link 

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 
slowly hand-cycled, the low velocity latch should clear 
the ad i ustj ng stop on the cam foil ower by .008" to .012" 

(Fig. 142.12) just as the cam follower begins to move 
down off the high dwell of the low velocity cam. Ad­
vance or retard the cam to satisfy this condition. 

/ 
Low Velocity Latch 

.008" To .012" 

FIGURE 142.12 Low Velocity Cam Adjustment 

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 
the center of the shoe on the cam follower (Fig. 
142.12) • 

b. Without moving the cam, loosen its set screws and 
then slightly advance or retard the fi Iter shaft 
(within the cam) until the .008" to .01211 between 
the latch and the stop is obtained. Advancing the 
filter shaft will increase the clearance; retarding 
will decrease it. 

c. Tighten the low velocity cam set screws. Make sure 
that the cam does not move in relation to the fol­
lower. Also make certain that the cam is position­
ed laterall y on the fi I ter shaft so that it is centered 
between the cable anchor bracket and the shift re­
lease arm. 

NOTE: This adjustment ensures that the print cam 
follower roller will shift to the low velocity lobe at 
the earliest possible time during a low velocity print 
cycle. 

CAUTION: "Safety" - be sure to disconnect the 
line cord before attempting to rotate the filter shaft 
by hand. 

11 . Low Velocity Cam Follower Stop - With the cycle shaft 
latched at rest, adjust the stop for. 008" to .01211 clear­
ance with the low velocity latch (Fig. 142.13). Loosen 
the binding screw IIA" to make this adjustment. 
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Cam Follower Stop 

FIGURE 142.13 Cam Follower Adjusting Stop 

NOTE: Too I ittle 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 during a high velocity operation which could 
shift the follower roller partially onto the low velocity 
lobe. 



12. Printers Without Dual Velocity 

a. Powered Travel - With the cycle shaft latched at 
rest and the impression control lever set at position 
5 and the copy control lever set at 5 (all the way 
back), loosen the binding screw and move the de­
tent plate forward or backward unti I a clearance of 
.250" exists between the platen and the center of 
the II home II character (Fig. 142.14). This clear­
ance may be measured with the foot of the Hoover­
ometer which is approximately .250". When 
measuring the adjustment, remove the tilt ring 
play by depressing the typehead I ightly toward 
the front of the mach i ne . 

Hooverometer 

FIGURE 142.14 Powered Travel 

b. Free Flight - Set the impression control lever at 5 
and the copy control lever at 4 and hand-cycle the 
machine unti I the print cam follower is resting on 
the high point of the print cam. At this point, 
there should be .035" of free flight between the 
platen and the center of a hal f-cycled "home" 
character. Adjust the eccentric on the impression 
control lever for this clearance (Fig. 142.15) 0 
Keep the high part of the eccentric toward the 
front of the machine. 

13. Printers With Dual Velocity 

a. Powered Travel - With the cycle shaft latched at 
rest and the impression control lever set at 4 and 
the copy control lever all the way forward, loosen 
the binding screw and move the detent plate for­
ward or back until a clearance of .250" exists be­
tween the platen and the center of the "home" 
character (Fig. 142.14). This clearance can 
easil y be measured with the foot of the Hoover­
ometer which is approximately .250". When 
measuri ng the adjustment, remove the ti It ring 
play by depressing lightly on the rear of the tilt 
ring. 

b. Free Flight - Set the impression control lever ot 4 
and the copy control lever all the way forward 
and hand-cycle the machine unti I the print cam 
follower roller is resting on the high point of the 
cam. At this point .035" of free flight should 
exist between the platen and the center of the 
"home" character. Adjust the eccentric on the 
impression control lever to obtain this condition 
(Fig. 142.15). Keep the high part of the eccen­
tri c forward. 

NOTE: The pusher end of the large spring hook 
measures approximately .033" and may be used to 
gauge this clearance. When measuring this clear­
ance, remove the tilt ring play by depressing the 
typehead I ightly toward the front of the machine. 

Large Spring Hook 

Impression Control Lever ~ 

Eccentri c 

FIGURE 142015 Free Flight 

CAUTION: Each of these adjustments (powered 
travel and free flight) directly affect each other 
and must be adjusted alternately until both are 
correct . 

14. Dual Velocity Magnet Assembly (Removed) 

a . Ad i ust the pi vot pi ate for .001" to .003" betwee n 
the armature and the yoke with the armature attract­
ed (Fig. 142.16). This will ensure a free armature. 
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Yoke 

L---_rL-- Mtg. Screw 
( 

~~----~--- Remove 

FIGURE 142.16 Pivot Plate 

b. Check to see that the residual is flush against the 
yoke (Fig. 142.17). 

~--Residual 

't:::-.J.\v~~-"'::::Mtg. Screw 

Armature 

FIGURE 142.17 Residual 

c. Position the backstop for .03011 to .035 11 between 
the armature and yoke with the magnet de-energized 
(Fig. 142.18). 

FIGURE 142.18 Dual Velocity Magnet Assembly 

15. Dual Velocity Magnet Assembly (Installed) - With the 
armature held in a de-energized position, adjust the 
magnet front to rear to obtain .010 11 to .015 11 clearance 
between the armature and the low velocity latch (Fig. 
142.18) • 

1. 

ESCAPEMENT MECHANISM 

Escapement Bracket (Printers With Tab) 

a. With the carrier to the left, ad just the escapement 
bracket front to rear so that .001"'to .002" exists 
between the raised area of the escapement bracket 
and the tab torque bar. The rear surface of the es­
capement bracket should be kept parallel with the 
tab torque bar (Fig. 143). Early printers which do 
not have a raised area should be adjusted for .0111' 
to .017 11 between the escapement bracket and tab 
torque bar • To aid in ad justment on 767, remove 
or loosen the tab torque bar support bracket. 

.00111 to .00211 

o 

o ~~--------~ 0 

o 
Early Printers 

.01111 To .017 11 

o 

Escapement Bracket 
Positioned To Obtain 
Clearance 

Check Entire Length Of Writing Line 
For Possible Warped Torque Bar 

FIGURE 143. Escapement Bracket (With Tab) 

b. With the carrier to the right, form the extension on 
the tab rack plate so that .001 11 to .002 11 exists be­
tween the raised area of the escapement bracket 
and the tab torque bar. This is the extension which 
supports the tab torque bar on the right side (Fig. 
144). Note: This part is case hardened on early ma­
chirres. Use caution when forming. Adjustment a. 
shou Id be rechecked if this extension is formed. 

FIGURE 144. Tab Rack Plate 

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 
pi vot 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. 

Escapement Bracket (Printers Without Tab) - Position the 
escapement bracket so that a 5" screwdriver blade spans 
the distance between the rocker shaft set screws and es­
capement bracket as shown in Fig. 145. Be sure and 
check both sides. 

Carrier 
Casting 

FIGURE 145. 

Spans Distance From 
Escapement Bracket 
To Front Si de of 
Screw Hole. 

Escapement Bracket (Without Tab) 
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2. Escapement Torque Bar Stop 

a. Late - The torque bar stop located at the right 
end of the torque bar should be adjusted for a rest 
position clearance of .008" to .010" between the 
torque bar and the lug on the escapement pawl (Fig. 
146) . 

~e2paWILU9 

3. 

b. 

Torque Bar Stop 

FIGURE 146. Torque Bar Stop (Late) 

Early - 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 I ug on the escapement pawl (Fig. 147). 

........... _--Form Stop To Obtain Clearance 

... ______ Torque Bar 

FIGURE 147. Torque Bar Stop (Early) 

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 pawl 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 pawl 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 ad justment is 
being made. 

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. 148). Keep the 
high part 'of the eccentric toward the left so that the 
force of the torque bar wi II tend to ti ghten the stud in­
stead of loosen it. 

4. 

5 . 

! 
. 001" Torque Bar 

t 
t C \ 1--(0;)== Pawl Mounting Stud 

FIGURE 148. 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" to .005" clearance with the torque bar 
(Fig. 149). 

NOTE: Position carrier so back stop is opposite pawl 
mounting stud. 

/- -, 
I)f'\-.. ....... 
( ~ I 

\ f J " /' --
Late (form) 

.00 I" to /..- ~"''' \ 
.~5~ jl0 
I~ 
" / "- -

FIGURE 149. Torque Bar Backstop 

For 767 adjust escapement torque bar backstops front to 
rear for .001" motion of torque bar between pawl mount­
ing stud and backstops when carrier is positioned at each 
backstop. Position stops vertica Ily to contact torque bar 
no higher than the center of lower radius of torque bar. 

Pivot Pin Eccentric (found on early level machines only) 
The eccentric collar should be ad justed with the high 
point up so that it just touches the operational latch 
bracket (Fig. 150). This prevents the pivot pin from 
bowing during a print escapement operat'ion. On long 
carriage machines the eccentric should also be adjusted 
I atera II y on the pi vot pi n so that the end pi ay of the 
pivot pin will be .002" to .005". 

Carrier Return 
Latch Arm 

Latch Bracket Assembly 

6. 

Eccentric Should ....... r.a--- Be Up And Touch­
ing Latch Bracket 

FIGURE 150. Pivot Pin Eccentric 
(Early Level Machines Only) 

NOTE: The eccentric may require a readjustment if 
the rest position 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 positi on (Fig. 151). 

The cam is accessible from the top by inserting the 
Bristol wrench between the carri er return and backspace 
keylevers just in front of the margin rack. 
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7. 

Escapement Trip Link 

Cam Follower Just Resting At Low Point 

FIGURE 151. Escapement Cam And link Adjustment 

Check the adjustment by holding the cycle clutch check 
pawl out of the way so that the cycle shaft can be ro­
tated backward. Rotate the fi Iter shaft gear backward 
slightly and observe that the escapement trip link moves 
forward immediate Iy. This wi II insure that the escape­
ment 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 link' 
should not move during the first part of the cycle. 

The cam adjustment affects the timing of the print es­
capement. 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 
incline 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 wou Id then be disabled. 

On machi:nes equipped with the old style spacebar lock­
out mechanism, the lockout cam adjustment must be 
checked each time the escapement com 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 
escapement cam shou Id a !low .050 II to .060 II left to 
right movement of the spacebar lockout cam. 

Escapement Trip Link - Adjust the trip link so that a 
clearance of .007 11 to .010 11 exists between the torque 
bar lug and the hook of the escapeme!nt trigger in the 
rest position (Fig. 151). 

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 re­
strict the upward travel of the trigger lever. (Reference 
Spacebar mechanism adjustment #2.) 

The adjustment insures that the torque bar will always 

8. 
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be rotated far enough to tri p the pawls from thei r 
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
setting over the torque bar lug. at the end of each 
cyc Ie. It maya Iso cause the escapement tri p to occur 
too early in the cycle. The trip shou Id not occur be­
fore the print action. 

Escapement Trigger Action - Adjust the trigger guide 
(early style machines) or the trigger knock-off eccentric 
stud (late machines) so that the escapement trigger 
wi II become di sengaged from the torque bar I ug when 
the escapement pawl clears the rack by .010 11 to .011')" 
(Fig. 152). 

.010 11 to 

-----Trigger Disengages 
From Torque Bar When 
Correct Pawl Clearance 
Exists 

Trigger Guide 

EARLY 

Trigger Knock-Off Eccentric 

LATE 

FIGURE 152. Escapement Trigger Guide Adjustment 



9. 

1. 

Trigger Lever Upstop (long carriage machines) - With 
the machine at rest and a clearance of .007" to .010" 
exi-sting between the trigger and the lug on the torque 
bar I adjust the trigger lever upstop so that it has a 
clearance of .001" to .005" with the trigger lever 
(Fig. 1 

FI GURE 153 • Trigger Lever Upstop 
(Long Carriage Only) 

The trigger upstop prevents the trigger lever from boun­
ci ng as it retu rns to its rest posi ti on • 

MAINSPRING AND CORDS 

Gear Mesh - The proper gear mesh between the escape­
ment cord drum and the carrier return pinion involves 
two adj ustments. Both must be consi dered 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. 154). 
On the 11 inch machines, 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 

These Two Escapement Gear Shou Id 
Be Positioned For .002" 
To .004" Backlash At 
Tightest Point 

Surfaces Even 

• 
Bearing 

Carri er Return 
Pinion 

Adjust Operational Shift End Play By Shift 
Arbor And Operati ona I Clutch Ratchet 

FIGURE 154. Gear Mesh And Operational Shaft Adjustment 
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collar set screwed to the shaft and the shift clutch 
arbor. Be sure to maintain .002" to .004" end 
play in the operational shaft. 

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 (Fig. 154). 

CAUTION: The mainspring tension should be RE­
LAXED before the escapement cord drum gear is 
loosened. The cord tensi on shou Id a Iso be re laxed 
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 tensi on wi th the escapement cord drum because 
the drum is set-screwed to a flat spot on the escape­
ment shaft. 

2. 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 collar 
located on each side of the pinion. The pinion should 
have a minimum of end play yet sti II rotate freely (Fig. 
155) • 

3. 

Escapement Drum Gear 

Position Tab Governor 
Pinion For .002" to 
.004" Backlash 

Operationa I Shaft 

Tab Pinion Gear Collar 

Tab Governor Spring 

Tab Governor Arbor 

FIGURE 155. Tab Governor Pinion 

Cord Tension - With the cords properly threaded (Fig. 
156A & B) adjust carrier return drum until the flange of 
the right hand transport pulley is clearing side frame by 
1/8 to 1/4" (Fig. 156C). 

I I 
I I 

, I 
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I 

FIGURE 156A. Carrier Return Cord Threading 



A time saving method of transport card adjustment may be 
accomplished by tying a knot in the end of the cord as 
close to the hook as possible. 

_- -L.: _ --.J I 
/1 

II~~~ 
......... , . '/ J 'f;;';' -=--=-=----=---=---=--=-=- =i '. 
_...J!..l~ \" I' 
3'~\ }~ 1 

4 d 

--=-JFIGURE 156B. I'~ Escapement Cord Threading W 

1-= 1/8" to 1/4" 

,-

FIGURE 156C. Cord Tension 

The position of the pulley insures that H will not contact 
the cover as it compensates for the cord stretch. Adjust­
ing the pulley nearer the powerframe puts an unnecessary 
load on the cords. 

CAUTION: Be sure to remove a II 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 eccentri c. The pin wi" then be 
angled toward the left slightly. 

4. Mainspring Tension - The mainspring tension should be 
1/2 to 3/4 pounds measured at the carrier as it escapes 
through the line lock load at the extreme right hand mar­
gin. Adjust by turning the mainspring cage. The capac­
itor (if present) and the cage stop screw must be removed 
in ordAr to make the adjustment. 

NOTE: An approximate setting (for all machines except 
100 inch mainspring) can be obtained ,by making 5 full 

turns on the mainspring with the carrier at the extreme 
right hand limit of its travel. On printers with 100 inch 
mainspring, 6-2/3 to 7-2/3 turns will be necessary. 
(100 inch spring has 100 stamped on mainspring cage). 

CAUTION: The mainspring should be handled care­
fully to prevent it from sl ipping when the tension is be­
ing increased or decreased. The outside loop of the main­
spring musf not be in a position to contact C-5 . 

OPERATIONAL CONTROL MECHAN 15M 

1. Keyleyer Pawl Overlap - Adjust each keylever pawl 
gui de stud so that a II the keylever pawls, except the 
index keylever pawl, overlap their respective interpo­
sers by .035" to .045" with both parts at rest (Fig. 157). 
The index keylever pawl guide should be adjusted for 
.040" to .050" overlap. The overlap insures proper 
repeat/non-repeat action • 

• 035 11 to .045" 
(Index Keylever Pawl 
Requires .040" to .050") 

FI GURE 157. Keylever Pawl Overlap Adjustment 

2. Keylever Pawl To Interposer Clearance 

a. 

b. 

c. 

Adjust the height of the interposers by positioning 
the keylever pawl gui de bracket up or down to ob­
tain a clearance of .020" to .025" between the 
index keylever pawl and the index interposer at 
rest (Fig. 158). The keylever pawl gui de bracket 
should be kept horizontal. 

The adjusting slot in the carrier return, backspace 
and tab keylevers should be formed to obtain.020" 
to .025" clearance between the keylever pawl 
and the interposer at rest (Fig. 158). 

Adjust spacebar lever eccentric with the high part 
forward to obtain a keylever pawl to interposer 
clearance of .005" to .015" (Fig. 158). 

.020" to .025" For Index 

.020" to .030" Others 

.005" to .015" 5 B 

Keylever Pawl 
Guide Bracket 

FIGURE 158. Keylever Pawl To Interposer 
Clearance Adjustment 
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FIGURE 159A. Tab Latch Height 

Adjusting Screw 

Spacebar I Backspace 
Or Tab Operational 
Latch 

Cam Follower .005 11 to .015 11 Spacebar 
.003 II to .0 15 II 

~ 
• 

FIGURE 159B. Latch Height 

3. Operational Latch Height - The adjustable latch screws 
(eccentric stop on tab latch Fig. 159A) for the backspace, 
spacebar, and tab operational latches should be ad justed 
so that the latches wi II pass under the cam follower lever 
with a clearance of .003 11 to .015 11 (Fig. 159B). The car­
rier return operational latch adjustable stop should be ad­
justed so that the latch wi II pass under the cam follower 
with.003 11 to .010 11 clearance (Fig. 160). 

Be Sure Cam 
Is At Rest 

Cam Follower Lever 

~--- Carri er Return 
Latch Assembly 

. 003 11 to .010 11 

~ -r For 15" See Carrier 
Return Adjustments 

FIGURE 160. latch Height (11 Inch) 

NOTE: Be sure that the cams are at rest when this 
clearance is observed. The high side of the specifica­
tion is preferred. 
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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. Interposer Adjustlng Screws - Adjust the interposer adjust­
ing screws so that a front to rear clearance of .01511 to 
.020 11 exists between all the operational latches and their 
respective cam followers, with the exception of the 
spacebar latch. The spacebar latch should have a clear­
ance of .02511 to .035" (Fig. 161). 

Cam Follower 

I~ 
• 0 15 II to .020" 

Backspace 
.025" to .035" 

FIGURE 161. Interposer Adjusting Screw 

NOTE: Machines which have the carrier return latch­
spring loaded to the rear (under the cam follower) shou Id 
be adjusted as follows: 

a. Hold the carrier return latch to the front against its 
interposer. (The interposer should be latched at rest) . 

b. Adjust the interposer adjusting screw for .035" to 
.045" between the latch and cam follower. 

c. Release the interposer and proceed with the next 
adjustment. 

NOTE: The operational interposer springs should be 
placed in the center hole at the rear of the interposer. 
(Fig. 164). 

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

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

All of the operational interposer springs should be 
placed in the middle hole at the rear of the interposer. 

CAUTION: If the cam followers are operated too far 
when this adjustment is being checked, the interposer 
restoring bail will force the interposers forward slightly 
and an erroneous adjustment wi II result. The keylever 
pawl to interposer clearance should be rechecked after 
this adjustment. 



5. Cam Check Ring - Adjust the cam check ring eccentric 
(Fig. 162A) so that a clea"rance of .003" to .008" exists 
between the tip of the cam pawl and the teeth of the 
cam ratchet with the cam latched in the rest position 
(Fig. 162B). Keep the high part of the eccentric rad­
ia lIy outward. The check ring mounting screws must be 
loosened before the adjustment can be made. 

Adjust Eccentric 

A. LEFT SIDE OF CAM 

Cam Pawl 

B. RIGHT SIDE OF CAM 

FIGURE 162. Cam Check Ring Adjustment 

The adjustment insures that the pawl will clear the rat­
chet and that the check ring wi II latch positively at 
the completion of each cam operation. 

Stop Pad 

FIGURE 163. Clutch Release Arm Stop Pad 

7. Clutch Release Arm (Fig. 164) - The lug at the bottom 
of each clutch release arm should be formed so thot it 
clears the interposer lug by .025" to .035" on Carrier 
Return, Index and .035 11 to .045 11 on Tab, Backspoce, 
and Spacebar. On 767 printer BS adjust clearance for 
.040" ,to .050 11

• 

NOTE: The interposers and cams must be latched when 
the adjustment is observed. 

Insufficient clearance wi II cause the cams to be re'­
leased too early in the rearward travel of the interpo­
serSi consequently the operational latch involved will 
not have sufficient bite on the cam follower lever as it 
is operated down at the rear. The operationa I latch 
may slip from beneath the cam follower and result in 
an incomplete operation. Excessive clearance could 
allow the interposer to reach the limit of its travel be-" 
fore the cam is released. 

6. Clutch Release Arm Stop Pad (Fig. 163) - Form the stop 
pads so that with the clutch release arm at rest (against 
its stop pad) the clutch release arm has a 5/8 to 3/4 
bite on the latching surface of the clutch wheel. This 
should be observed from the rear of the machine. 

:== Form Lug ~'" .035 11 to .045" Tab, 
B.S. Space 
.025" to .035" C.R., 
Index .040 11 to .050" 

Make certai n that the interposers are latched forward 
and are not in contact with the clutch release arms 
when observing this adjustment. 

NOTE: On long carriage machines the operational 
clutch wtchet must be posi ti oned la'tera lIy on the oper­
ati ona I shaft so that each clutch re lease arm wi II take 
an equal lateral bite on its respective clutch wheel. 
This insures that neither clutch release arm can slip 
sic!:-""ays off its respective clutch wheel causing an un­
wanted cam operation. This condition is most serious 
on the carrier return/index cam as it will cause an in­
dex operation to occur each time the cam is released. 
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(767 B.S.) 

FIGURE 164. Clutch Release Arms 

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 11 thick. 

8. Interposer Restoring Bail - Form the lug at each side of 
the restoring bai I so that the interposers wi" be restored 
forward .010" to .030" past the latching point (Fig. 
165) when either cam is operated. Be sure to check 
the interposers at each si de and form the I ug on the 
side being checked. 



.010" to .030" 

FIGURE 165. Interposer Restoring Bail Adjustment 

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. Too much forming 
wi II cause them to break. 

OPERATIONAL MAGNET ASSEMBLY (Early Style) 

1. Tab, Backspace, and Index Magnets (Fig. 166 & 167) -

a. Backspace Pivot Plate - Position, vertically, so 
that the armature (manuaJly attracted) clears its 
yoke by .00111 to .003" (all three screws must be 
loose). Position, horizontally, so that all arma­
tures center their yokes. 

Armatures 

Pivot Plate~llll! 

Pivot Plate Screws 

FIGURE 166. BIS Pivot Plate Location 

b. Pivot Plate - Tighten the backspace pivot plate 
screw and positi on so that the left and right arma­
tures clear their yokes by .001" to .003". 

Yoke === ------------

FI GURE 167. Backspace Pivot Plate 

Carrier Return and Space Bar Magnet Pivot Plate (Fig. 
168) - Position as follows: 

a 0 Vertically - so that the left and "right armatures 
clear their yokes by .001" to .003 11 . 

b. Horizontally - so that the armatures center their 
guide slots. 

Adjustments 1 and 2 provide free operation of the armatures 
and prevent binding or choke-off. 
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Armature 

Pivot Plate 

FIGURE 168. Pivot Plate 

Armature Backstop (Fig. 169) - Position (armatures at 
rest) so that the armatures clear their yokes by .020" 
to .025". 

This adjustment provides sufficient motion to unlatch the 
interposers and also insures the armatures wi II be attracted by 
the magnet coi Is when they are energized. 

Adj. 

.020" to .025" 

FI GURE 169. Armature Backstop 



4. Magnet Unit Position - Position as follows: 

a. Left to Right - so that the armatures are directly 
beneath their corresponding interposers (Fig. 170). 

Operationa I Interposer 

Center li ne For Interposer 
And Armature 

FI GURE 170. Left To Right 

b. Front to Rear - so that the armclture link holes are 
slightly to the rear of the interposer link holes 
(Fig. 171). 

Link Offset 

Operationa I Interposer Operationa I link 

~~------~--~~ 
'Armature 

Shock Absorber 

FIGURE 171. Front To Rear 

Having the trip link offset insures unlatching of the 
interposer since the link pulls downward and also to the 
rear. 

5. Pull Link (Fig. 172) - Ad'just the operational pull linksso 
that a .002 11 to .01011 clearance exists between the inter­
poser latch bracket and the interposer-latch at the point 
of relatching. 

Operationa I Armature 
Manually Attracted 

Operational Magnet 

FIGURE 172. Check, Trip link 
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NOTE: Test this adjustment by manually attracting the 
armature and turning the operational shaft so that the in­
terposer is being restored toward the front. 

With all parts at rest (Fig. 173) be sure a clearance exists 
between the pull link and the armature. 

Interposer Latch Bracket 

~0'- '\ > 

~~~L-\ _---- Interposer Latch Position 

'~f ~- - ~ 
Armature Against 

Backs" 

\ /U/' 

Operational Armature I:, ' 
(De-energized) l Oper. 

Magnet 

FI GURE 173. Trip Link 

The pull link must be approximately 1/2 turn too long 
to insure that the armature is moving prior to picking up 
the load of the interposer. A trip link adjusted too 
short can cause an intermittenf operation or complete 
fai lure to release. 

OPERATIONAL MAGNET ASSEMBLY (LA TE STYLE) 

1 • Pivot Plate (Late Style) All Magnets- Position so that the 
armatures (manually attracted) rest on the non-magnetic 
shim (Fig. 128.1). This will provide .oorll to .003 11 

clearance between the armature and the yoke. Early 
production units not incorporating this shim should be 
adjusted for .00111 to .003" clearance between the 
armature and the yoke. 

Armature Manually Attracted 

Pivot Plate 

FIGURE 173.1 Pivot Plate 



2 .. ~ Armature Backstop (Late Style) (Fig. 173.2) -

Position, vertica Ily, so that the armatures (at rest) clear 
their yokes by .020 11 to .025 11

• 

Armature Backstop 

FIGURE 173.2 Armature Backstop 

3. Magnet Un it Position - Position as follows: 

a. Left to Right - so that the armatures are directly 
beneath the ir correspond ing interposers (Fig. 173.3). 

Armature 

FIGURE 173.3 Left To Right 

b. Front to Rear - so that the armatUJe I ink holes are 
sl ightly to the rear of the interposer I ink holes (Fig. 
173.4) . 

Link Off-Set 

Shock Absorber Armature 

Having the trip I ink offset insures unlatch ing of the 
interpose-r since the I ink pulls downward and also to 
the rear. 

4. Pull Link (Fig. 173.5) - Adjust the operational pull links 
so that a .002" to .010 11 clearance exists between the 
interposer latch bracket and the interposer latch at the 
point of relatching. 

.002" to .010" Clearance 

Operational Armature, 
Manually Attracted 

FIGURE 173.5. Check, Trip Lihk 

NOTE: Test this adjustment by manually attracting the 
armature and turning the operational shaft so that the in­
terposer is being restored toward the front. 

With all parts at rest.{Fig. 173.6) be sure a clearance ex­
ists between the pull I ink and the armature. 

The pull link must be approximately 1/2 turn too long to 
insure that the armature is moving prior to picking up the 
load of the interposer. A trip I ink adjusted too short can 
cause an intermittent operation or complete failure to re­
lease. 

Interposer Latch Bracket 

~Wdt"--

Clearance 

Operational Armature 

(De-Energized) 

Interposer Latch Position 

Operational Magnet 

FIGURE 173.4. Front to Rear FIGURE 173.6. Trip Link 
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OPERATIONAL CONTACT AN.D LATCH ASSEMBLY ADJUST­
MENTs (UNIT REMOVED) 

1. 

2. 

3. 

Contact Strap Position (Fig. 174) - 'With the contacts 
latched, posi ti on the straps under the two mounti ng 
screws for the following conditions: 

Latches Centered 
On alP Stops 

Latchr 

t 
O/P Stop 

FI GURE 174. Contact Air Gap 

a. Latches centered on O/P stops. 
b. Vertical alignment of mating contacts. 
c. All contacts of each stack must Ii e in the same 

horizontal plane (individual forming may be re­
quired .) 

Contact Air Gap (Fig. 174) - Rotate the contact mount­
i ng bracket under its fou r screws for .015 II to .020 II 
contact air gap'" see Fig. 175 for mounting screws. 

Normally O~en Contact Rise (Fig. 175) - With the con­
tacts unlatc ed, form the N70 straps for .005" minimum 
rise. 

~~-

Latch (Unlatched) Llil 
Interposer 
(Un latched) 

4. 

FI GURE 175. N/O Contact Rise 

Latch Stop (Present on Late Models) Fig. 176 - Position 
so that the end of the O/P stops are flush with the for­
ward latch surface. 
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NOTE: Form individual latches as required in the 
area shown in Fig. 176. 

Surfaces 
Flush 

O/P 

latch 

Form Latch 
In This Area 

FIGURE 176. Latch Stop 

OPERATIONAL CONTACT AND LATCH ASSEMBLY ADJUST­
MENTs (UNIT INSTALLED) 

la. Assembly (with latch stop) Position (Fig. 177) - With 
the operational interposer released, position the unit 
(front to rear) so that the latches clear the O/P stop~ 
by .005" to .015". 

Interposer 
(Unlatched) 

Form La tch _< 
In This Area 

°/P-.....,j"j,-( 

FIGURE 177. Assembly Position (With Latch Stop) 

lb. Assembly (without latch stop) Position (Fig. 178) - With 
the contacts latched, position the assembly (front to 
rear) for the following inter-related conditions. 

a. The latch just touches the interposer extension. 
b. The forward latch surface is flush with the end of 

the alP stop. 



2. 

3. 

Interposer 

Extension 

alp Stop 

These Surfaces Flush --I.~~:tJ.l1lJ::~~= 

FIGURE 178. Assembly Position (Without Stop) 

Bail Eccentric (Fig. 179) - Adjust (all operational 
functions restored) so that the latches clear the alp 
stops by .001" to .008". 

Contact Latch 

.001 II to .008" 

~ 
f 

FI GURE 179. Bail Eccentric 

Parallel Actuating Bails (Fig. 180) - Form the actuating 
arm slot as required to provide equal latch to alP stop 
clearances where a bai I actuates more than one con­
tact. 

Screwdriver 

.r~ _ 

.,/~, 

:~//. 

Actuating Arm ';1> 

FIGURE 180. Parallel Actuating Bail 

.005 11 Minimum Clearance With 
Operational Cams On High Point 

Contact Latch 

Contact Actuating Bail 

OJ 

alP Stop 

FI GURE 181. Check On Eccentric Ba it 

NOTE: With the operational cams on their high points, 
the actuating bai Is must clear the alp stops by a mini­
mum of .005" (Fig. 181). 

This condition should have been satisfied by previous 
adjustments and is required in order to provide ade­
quate contact rise. 

OPERATIONAL CONTACT AND LATCH ASSEMBLY ADJUST­
MENTS (Late Style) 

1. 

2. 
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Operational Link (Fig. 181.1) - Adjust the links (with 
the cams latched at rest) so that the contact actuators 
wi II have .001" to .010" travel before bottoming. 
This can be checked by pulling on the actuating arm 
and observing •. 001" to .010" motion of the actuator as 
shown in figure 181.1. 

Pull Here And Check For .00111 to .010" 
Motion Of Actuator 

FIGURE 181.1 Operational Link 

Contact Latches (Fig. 181.2) - Form the tails of the 
interposer followers so that the latches will clear the 
step on the actuator by .001" mi numum with the i nter­
posers latched. 

NOTE: The bottom of the latches should not be below 
the bottom of the actuator • 

FIGURE 181.2 Contact Latches 



3. 

1. 

2. 

3. 

Adjusting Plates (Fig. 181.3) - The acl'uator 'latch ad­
justing plates should be adjusted so that the actuator 
latches clear the rise on the actuator by .005" to .015" 
(With the operational cams latches (Jt rest). 

FIGURE 181.3 Adjusting Plcltes 

OPERATIONAL FEEDBAC K CONTACTS (C-5, C-6) 

Position the O/P's centra Ily under t'he actuator tabs 
(Fig. 182). 

--- --­./ 15 Inch 
/ Machines 

Only 
! C6 

! 

Auxiliary Cam Follower 

\

Center Cam Follower 
Actuator Tabs 

\ 
) 

// 
C6 

Operating Straps 

FIGURE 182. Operating Straps 

Form the N/C supports so that the a/p's lift the N/C 
contacts .002" to .005" (Fig. 183). 

Form the N/O supports for .035" to .045" air gaps be-_ 
tween the O/P and N/O contacts (Fig. 183) . 

• 002" to .005" Rise 

N/C Contacts 

.035" to .045 11 

Air Gap 

NOTE: .035" to .045" air gap may have to be altered to 
obtain timing. 

FIGURE 183. Feedback Contacts 

4. Form or adjust the contact mounting bracket (up or 
down) for make and break times (Fig. 183). Refer to 
the timing charts for contact timing and duration. 

TIMING CHART 

C-5 N/O C-6 N/O 
Machine Make Break Make Break 
t------+---------t------------ ---

ET 731 155 ± 5 
ET 735 55 ± 5 
MTST -775 155 ± 5 

I 

130 ± 5 
130 ± 5 
130 ± 5 

170 ± 5 
170 ± 5 
170 ± 5 

FIGURE 184. Timing Chart 

SPACEBAR MECHANISM 

305 ± 5 
305 ± 5 
305 ± 5 

1. All print escapement and operational control adjust­
ments must be correct before attampting adjustments of 
the spacebar. 

2. Spacebar Latch Lever Screw - Adjust the screw so that 
.007" to .010" clearance exists between the escape­
ment trigger an d the escapement torque bar (Fig. 185A) . 
Disconnect the escapement trip link before making this 
adjustment. 

~
r -... '\ Trigger 

(~ \ Torque 
Bar 

......... _/ 

.007" to .010" .:;;;jjjjj~~"~~ 

(15" Machine) 

Trigger 
Assembly 

(11" Machine) 

Adjusting 
Screw 

Spacebar 
Latch 

FIGURE 185A. Spacebar Latch Lever Screw 
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3. 

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 
adjusted so that it clears the trigger lever by .001" to 
• 005 11 (Fig. 1858). 

This adjustment insures that the trigger wi II properly 
reset over the lug on the escapement torque bar at the 
completion of each spacebar operation. It also insures 
that there wi II be a maximum transfer of motion fr~m 
the spacebar operational latch to the trigger lever as­
sembly, thereby placing a sufficient amount of wear 
potential into the system (which is felt as trigger over­
throw) • 

/ 
/' 

FIGURE 1858. Trigger Upstop 

Spacebar Guide Stud 

a. Early Style -Adjust the guide stud to operate freely 
in the spacebar stem throughout the fu II trave I of 
the spacebar (Fig. 186). 
~ ... 

~~~) 
\ "~." 
\ 
~ .• -/'I •. . ··~.:l I . - .. ' ... .' 

/1·.....··:(, \ 

1\ ~~G~ide Stud 

"-.. /' 

FIGURE 186. Guide Stud (Early Style) 
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The guide stud is accessible if the 2 upper screws 
of the keylever guard are removed and the guard 
is rotated forward out of the way. The operational 
keylever springs must be disconnected in order to 
rotate the guard • 

b. Late Style - Adjust the guide stud (Fig. 187) for­
ward or back in its elongated mounting hole so 
that a clearance of 1/16" to 1/32" exists between 
the bottom of the skirt on the spacebar and the 
bottom of the ski rt on a depressed fourth row key­
button. 

Guide Stud 

FIGURE 187. Guide Stud (Late Style) 

Make certain that the guide stud mounting bracket 
is adiusted so that the stabilizing link on th~ bot­
tom of the spacebar stem does not bind on the 
guide stud. 

a. Early Style -Adjust the return spring front to rear 
so that the top of the spacebar is level. The spring 
should be formed up or down so that a weight of 
2-1/2 ounces wi II just fai I to trip the spacebar in­
terposer (Fig. 18'8). The medium screwdriver, 
whi ch weighs 2-1/2 ounces, can be used for this 
check. 
_~c:,~ 

i/Is??r. 

FIGURE 188. Spacebar Return Spring (Early Style) 

b. Late Style - Position the spring in one of the 
three holes in the carrier return/backspace repeat 
bai I so that the spacebar interposer can be tri pped 
by a 2-3/4 to 3-1/4 ounce load (Fig" 189). 



Fl GURE 189. Spacebar Return Spring (Late Style) 

5. Spacebar Repeat Stop (Optional) 

a. Early Style - Adjust the stop to obtain .001" to 
.005" clearance between the spacebar repeat arm 
and the spacebar shaft at the time a single oper­
ation occurs (Fig. 190). 

.• 001" to .005" 

\. 

Spacebar Repeat Stop 

Fl GURE 190. Spacebar Repeat Stop (Early Style) 

b. Late Style - The spring anchor should be adjusted 
up or down so that .001" to .005" clearance exists 
between the spring and the anchor, when a single 
operation tak~s place as the spacebar- is depressed 
slowly (Fig. 191). 

Spring Anchor 

.00111 to .005 11 

Vertical Clearance 

FIGURE 191. Spacebar Repeat Stop (Late Style) 
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6. Spacebar Final Stop - Adjust or form the stop to obtain 
.005~1 to .010" clearance between the stop and the 
spacebar center stem wi th the spacebar depressed to 
just trip the spacebar interposer (Fig. 192). On cur-

7. 

Make Adjustment 
Here 

Keylever Guard 

Spacebar Button 

.005" To .010" 

Spacebar 
Stem 

Spacebar Final Stop 

Early 

FIGURE 192. Spacebar Final Stop 

rent level machines the final stop has been eliminated 
and the repeat lug is broken off the keylever pawl. 

Sccebar Interlock Mechanism (Early Style) - Perform 
t e following adjustments: 

a. Lockout Cam - Adjust 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 will have .050" to .060" lateral mo­
tion remaining toward the left (Fig. 193). 

Escapement Com 

.050" To .060" 

FIGURE 193. Lateral Adjustment Of 
The Escapement Cam 



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 beginning 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 a 1I0wed to 
move to the rear .020 II to .030 II when the i nter­
poser is unlatched (Fig. 194). The filter shaft must 
be rotated unti I the lockout cam moves fu lIy to the 
right to check this adjustment. 

""" 

FIGURE 194. Spacebar Lockout Cam Guide Adjustment 

c. 

CAUTION: Make certain that the spacebar in­
terposer, when released and interlocked, clears 
the clutch release arm by .005 11 to .020 II. 

Spacebar Interposer Guide - Adjust the interposer 
guide left or right to obtain .015 11 to .025 11 clear­
ance between the interposer and the lockout cam 
(Fig. 195) ._The filter shaft should be in its rest 

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

" 
\ 
) 

\ ~....... I 
.015" to .025"~ ~: /' / 

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

Interposer Guide 

FIGURE 195. Spacebar Interposer Guide Adjustment 
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8. 

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

Spacebar Interlock Mechanism (Late Style) - Perform 
the following qdjustments: 

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. 196). 

Also, posifion the interlock cam laterally on the 
fi Iter shaft so that the cam is against the flutes of 
the fi I ter shaft and the set screw is toward the 
right hand side of the machine. 

Spacebar Interlock Cam 

~r=~~~~L-------------~ 
_--L-.... 

- -~ 

Interlock 
Bracket Adjustable 

Stop 

FIGURE 196. Spacebar Interlock Mechanism (Late Style) 

b. With the machine latched at rest and the spacebar 
interposer released to the rear, adjust the interlock 
bracket front or rear to obtain a clearance of .040 11 

to .050 11 between the interlock interposer and the 
adjustable stop on the spacebar interposer (Fig. 
197) • 

Spacebar 
Interlock Cam Interlock Interposer 

Interlock 
Bracket 

Adjustable Stop 

FIGURE 197. Interlock Bracket Adjustment 

c. Position the adjustable stop on the spacebar inter­
poser forward or back so that .020 11 to .025 11 clear­
ance wi II exist between the stop and the interlock 
interposer when the machine is half-cycled and the 
spacebar interposer is latched at rest (Fig. 198). 



1. 

2. 

3. Backspace Rack - Wi th the backspace rack in the rest 
position, a clearance of .005" to .015" should exist 
between the working surfaces of the rack tooth and the 
backspace pawl (Fig. 200). Adjust the hexagon headed 
stud in the backspace bellcrank to obtain this conditi on. 

Interlock Interposer 

Ylill2lJITIQ~spacebar In~r J 

Adjustable Stop 

FIGURE 198. 
.020" To -025" 

Adjustable Stop 

BACKSPACE MECHANISM 

Be sure that pri nt escapement and op,arati ona I control 
adjustments are correct before attempting backspace 
adjustments. 

Tab Lever Stop - The rest position of the tab lever is 
controlled by a lug on the escapement bracket called 
the tab lever stop (Fig. 199). The stop should be formed 
front or rear so that a clearance of .00111 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. 

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. 

This adjustment insures that the backspace pawl wi II not 
be prevented from bottoming in its rack during a back­
space operati on. The tab lever rest posi ti on a Iso di­
rect�y affects the adjustments of the tab mechanism. 
It determines how much motion must be provided to the 
tab lever to properly remove the backspace and escape­
ment pawls from their racks during a tab operation. 

FIGURE 199. Tab Lever Stop Adjustment 
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Adjusting Stud 

Backspace Be 1.1 crank --~.r-----J~ 

Escapement Pawl 

Backspace Pawl 

@~~-C-§9 c 

FIGURE 200. Backspace Rack Adjustment 

The adjustment minimizes lost motion in the mechanism 
and insures that the backspace pawl wi II positively re­
set into the next rack tooth at the completi on of a 
backspace operation. Excessive clearance can con­
tribute to escapement problems as well as backspace 
fai lures by allowing the backspace pawl to hold the 
carrier against a backspace rack tooth. Partial spacing 
will result if the carrier alternates holding on the es­
capement pawl and the backspace pawl. 

The adjustment may be gauged by feeling the motion of 
the rack as it is manually moved from its rest position 
into contact with 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 
positions by operating the backspace bellcrank manually 
and releasing it slowly. 

4. Intermediate Lever (Late Style - Identify by presence 
of C-5 auxi liary cam follower) - With the backspace 
cam manually operated to the high point, the escape­
ment pawl should just fai I to drop into the preceding 
rack tooth causing the manual backspace operation to 
fai I. Adjust the intermediate lever pivot screw forward 
or back in its elongated mounting hole to obtain this 
condition (Fig. 201). 



FIGURE 201. 

Escapement Rack 
Move Front to Rear 
For Adj ustment 

Intermediate Lever Adjustment (Late Level) 

The rear portion of the intermediate lever is supplied 
with the same amount of motion from the hexagon head­
ed screw on the be Ilcrank regardless of any change in 
the front to rear position of the intermediate lever. 
Therefore; the di fference in throw to the backspace rack 
is achieved, when changing the front to rear position of 
the intermediate lever, by increasing or decreasing the 
leverage or distance between the pivot point of the in­
termediate lever and the backspace rack. Moving the 
intermediate lever to the rear wi II increase the back­
space rack moti on. 

During a powered backspace operation the carrier de­
velops 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 will 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 
shou Id be checked and readj usted, if necessary, after 
any change in the front to rear position of the inter­
mediate lever. 

NOTE: On 11 inch machines below serial number 

Backspace 
Intermediate 
Lever 

'- -)', '- /-fi~il!V \ 
_005" to '0I0'~ 

FIGURE 202. Intermediate Lever (Early Level) 
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4012015, the contour or rise to the spacebar backspace 
operational cam is slightly different than those found 
on later level machines. This cam provided much less 
momentum to the carrier, therefore the backspace rack 
required more moti on in order to produce a positive 
backspace operation. Adjust this early level backspace 
mechanism as follows: With the backspace cam man-
ua Ily operated to the high point, the escapement pawl 
must drop into the preceding rack tooth and overthrow by 
.005" to .010" (Fig. 202). Obtain this condition by 
adjusting the intermediate lever forward or back in its 
elongated mounting hole. 

CARRIER RETURN MECHANISM 

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 (11 inch, machine) - With 
the carrier return/index cam at rest, adjust the carrier 
return latch height by the adjusting screw on the back­
plate (Fig. 203) so that the latch wi II pass under the 
cam follower by .001" to .010" when it is released to 
the rear. 

Adjusting Screw 

FIGURE 203. Carrier Return Latch Height Adjustment 
(11 Inch Machine) 

The latch height adjustment insures maximum throw for 
the latch and that it wi II 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: On long carriage machines the carrier return 
latch height cannot be obtai ned unti I after the correct 
pawl clearance and clutch latch overthrow adjustment 
is obtained. 

1.1 Carrier Return Latch Height Late Style {II Inch Machine} 
With the carrier return cam at rest, adjust the carrier re­
turn latch height by the adjusting screw on the carrier 
return adjusting plate so that the latch will pass under 
the cam follower by .003" to .015" (Fig. 203.1). 



Latch Arm Assembly 

Latch Height 
Adjusting Screw 

FIGURE 203.1 Carrier Return Latch Height (11 Inch Late Style~ 

1.2 Carrier Return Latch Height Late Style (15 Inch Machine) 

a. Carrier Return Lever - Position the carrier return 
lever laterally on the operational pivot pin. so that 
the carrier return latch wi II hang vertical without 
binding against its interposer (Fig. 203.2). Be sure 
to tighten the screw in the lever onto the flat por­
tion of the pin. 

b. Carrier Return Latch Arm Assembly Adjusting Screw­
With the carrier return cam latched in the rest posi­
tion, adjust the screw so that the carrier return latch 
will pass under the cam follower by .003" to .015" 
(Fig. 203.2). 

Latch Arm Adjusting Screw 

.003" To .015" 

L 
t 

FIGURE 203.2 Carrier Return Latch Height (15 Inch Late Style) 

The latch height adjustment insures maximum throw 
for the latch and that it will movie under the cam 
follower freely. 

2. 

CAUT ION: Any change in carrier return latch 
height directly affects the front to rear position of 
the latch (with respect to the cam follower) when 
the mach ine is at rest. See Adjustment # 4 in the 
operational control section. 

Pawl Clearance - Adjust the clutch latch eccentric so 
that the escapement pawl will clear the rack teeth by 
.005" to .020" when the latch is being held down by the 
keeper (Fig. 204). 

.005" to .020" 

Latch Held Down By Keeper 

Eccentric 

F I GU RE 204. Pawl CI earance Adj ustment 

This adjustment insures that the escapement pawl will not 
drag along the rack during a carrier return and that the 
pawl will be allowed to re-enter the rack quickly at the 
completion of the return operation. 

3. Clutch Latch Overthrow (11 inch machine only) - With 
the platen and feed rolls installed and the index se­
lector lever set in the double index position, manually 
operate the carrier return cam to the high point while 
observing the motion of the clutch latch ~ It should 
overthrow the latching surface of the keeper by .0301\ 
to .040" (Fig • 205). Adjust the carrier return latch 
arm adjusting screw to obtain this condition. 

Adjusting Screw 

ClearQnce 

o 

(Early Style) 

FIGURE 205. Clutch Latch Overthrow Adjustment (11 Inch) 
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NOTE: Installing the platen and feed rolls, plus set­
ting the index selector lever in the double index posi­
tion, permits the overthrow adjustment to be measured 
whi Ie the system operates under a load. 

3.1 Clutch Latch Overthrow Late Style - Manually operate 
the carrier return cam to the high point while observing 
the motion of the clutch latch. It should overthrow the 
latch ing surface of the keeper by .010" to .020" (Fig. 
205.1). Adjust the carrier return latch arm adjusting 
screw to obtain this condition. 

FIGURE 205.1 Clutch Latch Overthrow Adjustment (Late Style) 

4. Clutch Latch Overthrow {15 inch machine 
Use the followi ng procedure to obtai n the correct clutch 
latch overthrow and operationa I latch height. 

a. 

vertical without binding against its interposer. Be 
sure to tighten the Bristol screw in the lever onto 
the flat portion of the pin. 

b. Carrier Return Latch Arm Adjusting Screw (over­
throw) - With the carrier return cam on the high 
point adjust the latch arm adjusting screw (Fig. 
206) so that the clutch latch wi II overthrow the 
latching surface of the keeper by .030" 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. 

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 .003 11 to .010" (Fig. 207). Main­
tain a clearance between carrier return latch arm 
and torque bar. 

Lever 

/ 

/ \ 
Carri er Return Latch \ .003" to 

n Cam Follower 

--- -Carrier Return Lever - Position the carrier return 
lever (Fig. 206) laterally on the latch actuating 
arm pin so that the carrier return latch wi II hang 

FIGURE 207. Carrier Return Latch Height (15 Inch Machine) 

Pivot Pin 

Pin should lie directly above 
pivot pin without flat surface 

Adjusting Screw 

Carri er Return 
~'----Latch Arm 

Lever 

Carrier Return 
Latch Actuating 
Arm 

FIGURE 206. CI utch Latch Overthrow Adjustment 
(15 Inch Machine) 
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CAUTION: Any change in the carrier return 
latch height directly affects the front to rear.. po­
sition of the latch (with respect to the cam follow­
er) when the machine is at rest. See adjustment 
#4 in the Operational Control section. 

NOTE: On a limited number of 15 inch machines 
equipped with the early style carrier return mech­
anisrn, a carrier return latch actuating arm was 
used that di d not have a flat surface machi ned 
on the left end of its pivot pin. These ea.rly pro­
duction latch actuating arms should be replaced, 
before attempting to make the carri er return adjust­
ment. The flat surface machi ned 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 slip on 
the pin. 



5. Carrier Return Shoe - Adjust the carrier return actua­
ting arm bracket 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 coi Is insures 
that all the coils of the spring will be used in the clutch 
operation (Fig. 208). 

Shoe Overlaps 
Last Three Coi Is 

Carrier Return 
Actuating Arm Bracket 

CClrri er Return 
Pinion 

Clutch Spring 

FIGURE 208. Carrier Return Shoe 

6. 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 rEist (Fig. 20'9). 

Carri er Return 
CI utch Arm Hub 

Actuating Aml Stud 

Clutch ActuatIng Ann 

Adjust Clearance For 
. 01 5 11 to . 020 II 

Clutch 
Spring 

FIGURE 209. Carrier Return Actuating Arm Adjustment 

7. Shoe Clearance - The nylon shoe on the clutch actua­
ting arm should clear the carrier return clutch spring 
by .015" to .020" when the machine is at rest (Fig. 
209). Adjust the nut on the actuating arm stud to ob­
tain the proper clearance. 

NOTE: In no case shQuld the shoe to clutch spring 
clearance be less than .015". 

8. Overbank Adjustment 

a. EarlyStyle -'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. 210). Adjust the left hand margin rack bush-

FIGURE 210. Escapement Pawl Check 

Loosen Margin Rack Eccentric 

FIGURE 211. Overbank Adjustment (Early) 

The overbank adjustment insures that the escape­
ment pawl wi II enter the correct escapement rack 
tooth when the carrier return clutch is unlatched at 
the left margin. The adjustment may b~ 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 Cld­
justed by adjusting the margin rack bushing to clear 
the nylon washer on the margin rack by .025" to 
.030 II with the carrier resting at the left margin. 
The right hand margin rack eccentric should be 
loose when making this adjustment (Fig. 212) so 
that the I eft marg i n stop wi II be agai nst the stop 
latch on the carrier. The .025 11 to .030" compen­
sates for the .022" floating action in the escape­
ment pawl. (The correct adjustment for the marqin 
rack eccentric is covered under the Margin Control 
section .) 

NOTE: Any change in overbank on machines 
equipped with this old style margin rack assembly 
will directly affect the clutch unlatching adjust-
mente 

Carrier Stop Latch 

ing to obtain this condition (Fig. 211). FIGURE 212. Margin Rack Overbank Guide Adjustment (Late) 
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b. Late Style - With the carrier resting at the left 
margin stop, adjust the margin rack overbank guide 
(Fig. 212) left or right on the margin rack to ob­
tain a clearance of .001" 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 re­
moved, by pulling the latch to the right with a 
spring hook, before this clearance can be observed. 

The adjustment of the overbank guide on the mar­
gin rack determines the rest position of the margin 
rack. The adjustment insures that the left margin 
stop wi II set accurately when the stop is sli d to the 
right against the margin stop latch on the carri er. 
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) 
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. 

9. Clutch Unlatching - With either style margin rack held 
to its extreme left position, the carrier return latch 
keeper should clear the latch by .005" to .015" at the 
unlatching point (Fig. 213). Check by manually hold­
ing the latch at the unlatching point whi Ie the machine 
is idling •. Lengthen or shorten the carrier return unlat­
ching link to obtain this clearance. 

/- ........... 

/: j '\ Latch Held Even 

Margin Rack ! ,11 With The Keeper Corner 

Held To The II ~ 
Left ............ 

Margin Ra:k" / . ......... 

/ .005" to .015" ~ 

Clutch Unlatching Adjustment 

NOTE: Should the clutch fail to properly latch (on 
machines equipped with the Early Style margin rack) 
after the clutch unlatching adjustment has been com­
pleted, 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 avai lable, the adjustment may be 
checked by holding against the carrier with the push 
end of the scale and allowing the carrier to slowly un­
latch the clutch at the left margin. 
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If no scale is available, the torque may be estimated 
by holding the carrier while the clutch is engaged. The 
torque limiter should slip readily yet return the carrier 
positively without any hesitation when the carrier is 
released. 

The adjustment is made by adjusting the eccentri c stud 
in the torque limiter hub. If sufficient adjustment is 
not available at the eccentric, the torque limiter 
spring may be shifted on the torque limited hub by po­
sitioning 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 torque limiter spring is moved to the right, off the 
torque limiter hub. 

11. Carri er Return Interlock Contact -

a. Form the N/C support so that the O/P lifts the 
N/C contact .002" to .005" (Fig. 214). 

b. Form the N/O support so that the O/p clears the 
N/O contact .035" to .045" (Fig. 214). 

O/P 

N/C Support 

FIGURE 214. Carrier Return Interlock Inactive 

c. With the carri er return clutch latched, posi ti on 
the mounting bracket so that the N/O contact 
rises .010" to .020" from the N/O support (Fig. 
215) . 

NOTE: The N/O contacts must remain closed during 
return of the carrier to the left margin. 

Excessive rise on the contact straps wi II cause the 
contacts to bounce. 

Latched Position 
Mtg. Brkt. 

N/O Contact 

o 
FIGURE 215. Carrier Return Interlock Active 

NOTE: 835 Printer Interlock contact timing - make at 
2000 ± 200

• 



1. 

2. 

INDEX MECHANISM - (LATE) 

All operational control adjustments must be correct be­
fore any attempt is made to adjust i·he index mechanism. 

Multiplying Lever Stop - (Fig. 216) - Adjust the mul­
tiplying lever stop front or rear to produce .360 II to 
.375 11 (approximately 3/8 11

) motion to the index link 
when the carrier return/index cam is operated to its 
high point (platen removed). 

. 360 11 to .375 11 

FIGURE 216. Multiplying Lever Stop (Late Style) 

NOTE: This adjustment may be me~asured with the 
Hooverometer and a feeler gauge. The handle of the 
Hooverometer is .375 11 wide. 

Figure 217 illustrates the first level multiplying lever 
stop used on the new style index mechanism. This stop 
should be adjusted both horizontall:f and vertically. 
The stop is adjusted vertically so that the multiplying 
lever wi /I operate above and below a horizontal posi­
tion by an equal amount. The horizontal and vertical 
adjustments of the stop must be made alternately unti I 
both are correct. 

. 360 11 to .375" 

FIGURE 217. 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 front (Fig. 218). 

b. With the platen installed, hold the detent roller 
~:c;engaged from the platen ratchet with a spring 
hook while an index operation is manually cycled. 
At the completion of the operaf'ion allow the detent 
roller to re-enter the platen ratchet. If the index 

Platen Overthrow 
Stop Moved To The (Index Operation Manually 

Operated Through) Front 

4 • 

Detent Held Disengaged Index link 

FIGURE 218. Index Link Adjustment 

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, ad just the platen overthrow stop to clear 
the index pawl by .005" to .020" (Fig. 219). 

Index Link 

FIGURE 219. Platen Overthrow Stop Index Selector Cam 

5. Index Selection Cam 

a. With the index cam latched at rest and the se­
lection lever in the double line space position, 
adjust the selecti on cam front to rear so that the 
index pawl clears the platen ratchet by .015 11 to 
.050 11 (Fig. 220) • 

FIGURE 220. Index Selection Cam Adjustment 

b. Adjust the selection cam up or down so that the 
index pawl is centered on the cam surface with the 
selection lever in the single line space position 
(Fig. 221). 
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Pawl Centered 

FIGURE 221. Vertical Adjustment Of Index Selection Cam 

INDEX MECHANISM (EARLY STYLE) 

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

2. Index link and Index link Stud 

a. As a preliminary setting position the index link stud 
in the middle of the slot in the pawl carrier. The 
setti ng provi des an average leverage rati 0 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. 222). Half­
turn adjustments 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 I BM card stock between the cam and the cam 
follower (Fig. 222). 

4 IBM Cards 

Index Link 

Cam Latched At Rest 

FIGURE 222. Index Link Adjustment 
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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. 223). 

Cam At High Point 

FIGURE 223. Index link Stud Adjustment 

NOTE: Adjustment of the index link and link stud 
must be consi dered together. Make these adjust­
ments alternately until both are correct. 

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

3. Upper Index Pawl Stop- With the index cam latched ad­
just the upper index pawl stop so that the index pawl 
clears the ratchet by .015" to .030" (Fig. 224). 

FIGURE 224. Upper Index Pawl Stop Adjustment 



4. 

5. 

6. 

Multiplying Control Lever. 

a. As a preliminary setting, position the multiplying 
control lever stop front to rear so that its elongated 
hole is centered (Fig. 225). The adjustment 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 
posi tion. The adjustment shou Id be made with the 
index cam latched. Keep the high point of the 
eccentri c toward the front of the mac hi ne. 

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. 
225) • 

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

Platen Overthrow Stop - Adjust 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. 225). 

Index Selection Lever - Adjust the index selection lever 
link so that the lever lines up with i'he double rrfark on 
the case· when the lever is in the double line space po­
siti on (Fig. 225). 

Multiplying Control Lever Stop-.-:-II----"'P"'I 

FIGURE 225. Index Travel Adjustment 
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1. 

2. 

TABULATOR SET AND CLEAR MECHANISM 

Tab Rack Bellcrank - Adjust the bellcrank 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 (Fig. 226). Latch the tab 
lever to the rear to check this adjustment. 

CAUTION: Be sure that the tab set and clear level is 
fu II y seated on top of the two pi vot pi ns on the I eft 
si de of the powerframe. 

Tab Stop Not Set Escapement Bracket 

t ·-r-

... _- Equal Clearance 

FIGURE 226. Tab Rack Bellcrank Adjustment 

Tab Set and Clear Link - Adjust the link so that the slope 
of the keybutton matches the slope of the ON/OFF 
switch keybutton with the switch in the OFF position. 

NOTE: A link guide found on the 11 inch machine 
should be adjusted so that it wi II permit free operation 
without allowing the link to flex during a set or clear 
operation. The link guide must also be positioned in 
the slot of the selector latch bail shaft to maintain the 
proper lateral position of the shaft. On 15" 
machines the intermediate lever should be vertical 
within .015". 

3. Set and Clear Arm Stops - For the stop lugs on the set 
and clear lever bracket (Fig. 227) so that they limit the 
movement of the arm just as the tab stop fu lIy 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 bellerank. 

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 powerfrarr,e. 

~--~ 

Link ---__ ~U) 

Set And C lear Lever 
Bracket 

The Upper Slot Edges Should 
Be Pinched so that the Link 

Cannot Accidentally Disengage 

FIGURE 227. Set And Clear Arm Stops 



4. 

5. 

Tab Rack Brake - Adj ust the tab rack brake so that the 
tab rack will not flip past the rest position when re­
leased 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. The brake 
shou Id be formed, if necessary, to spri ng load the tab 
rack toward the RH si de of the machine. 

CAUTION: The index detent lever wi II rest against 
the tab rack with the platen removed. Be sure the 
lever is clear of the tab rack when the brake adjustment 
is checked. 

Gang Clear Finger (Ref. Fig. 228A) 

a. Adjust the gang clear finger front to rear to obtain 
.00111 to .020 11 clearance (Fig. 228B) between its 
ti p and the nearest tab stop when a II the tab stops 
are set. 

FIGURE 228A Gang Clear Finger 

FIGURE 228B. Gang Clear 

b. Form the end of the gang clear finger to obtain a 
minimum of .00111 clearance (Fig. 228B) between 
the gang clear finger and the tab rack tube. Check 
for interference between the top of the gang clear 
finger and the underside of the tab set spring. 

c. Check for a minimum of .00111 clearance (Fig. 228B) 
between lugs on the rear of the escapement 

and backspace pawls and any set tab stop when the 
tab rack is rotated to the clear position and the 
pawls removed from the rack, as in a carrier return 
operation. If this clearance is not present, re­
check tab rack position and pawl clearance ad­
justments. 
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1. 

2 . 

NOTE: It will not always be possible to clear a 
sing Ie tab stop when two or more adjacent tab stops 
are set. The gang clear finger can be moved right 
or left slightly to insure positive clearing of de­
sired stop. The tab stop directly to 'the left may al­
so be cleared or partially cleared. 

TABULATOR MECHANISM (LATE STYLE) 

Interlock Switch (Fig. 229) 

a. With the torque bar in the rest position, form the 
horizonta Ilug on the left end of the tab torque bar 
so that .010 11 - .015 11 exists between the tab switch 
trigger and its latching surface. 

b. Tab interlock swi tch bracket. Adjust by its mount­
ing screws for two conditions. 

1. Up and down so that the torque bar is vertical 
in the rest position. Be sure that torque bar 
linkage does not interfere when making this 
adjustment. 

2. Front to rear so that .00111 - .00211 clearance 
exists between the tab switch trigger and the 
rear edge of the tab torque bar extension. 

c. Adj ust the switch by it s mounting screws for .002" 
to .00811 clearance between the switch plunger 
and trigger. 

Horizonta I 

--T orqu e Bar ':":4~b§tb~n==~~I:= 

FIGURE 229. Tab Interlock Switch 

Escapement Bracket (Fig. 143) - Observe the .001" -
.002 II clearance between the escapement bracket and 
the tab torque bar. If this adjustment is incorrect, all 
escapement adjustments should be made before proceed­
ing with the tab adjustments. 

NOTE: This adjustment should be checked with the 
overthrow stop and retaining plate removed from the 
printer. Leave the overthrow stop and retaining plate 
off for the following adjustments. 



3. Tab Lever Stop (Fig. 230) - Form the stop on the es­
capement bracket. to obtain .001" - .006" clearance 
between the vertical lug on the tab lever and the back­
space pawl when the tab lever is at rest and the back­
space pawl is fully seated in its rack. 

On printers without backspace, adjust for .001" to 
.007" between vertical lug on the tClb lever and the 
escapement pawl. 

Escapement Bracket-

1-,~;l~--7 ."..~~ 
Tab Lever LJI}:;lt~ ~~ G'f; /. 

~~~-~--- / ( ~~ ~ ~ 
'" I \ -~ /~~ 

~,W ~/\ Stop Esc~~:ment Rack 
/~~Ul( il' J) -. ~ Tab Le~er 

fVSackspace Rack / 

Form This Lug I Tab Lever :$::1 I' .00] II 

~B~c~p~c=- ~~--~~ __ / .J03 11 

4. 

5. 

6. 

FIGURE 230. Tab Lever Stop 

Escapement Torque Bar Stop - Observe an .008" - .010" 
cl earance between the escapement torque bar and the 
lug of the escapement pawl (Fig. ]46). Check the pawl 
mounting stud for .001" clearance between it and the 
escapement torque bar (Fig. 148). This adjustment 
should be checked at the left and right sides of the 
printer. On 15" printers, final adjustment should be 
made with a pawl mounting stud directly opposite the 
escapement torque bar back-up (Fig. 149). 

Tab lever Pawl (Fig. 231) - Adjust the pawl forward or 
back on the tab lever so that the tip of the pawl clears 
a set tab stop by .035" to .050". This adjustment 
should be checked on the left, center, and right of 
carrier travel. 

Tab Rack 

~--.-----Tab Lever . .... ~ - ~---:O3511 to .050 11 

CS;~~ Adjust Tab Lever 
_J

U
'-' ~ Pawl 

fiGURE 231. Tab Lever Pawl 

Tab Rack (Fig. 232) - With the tab cam on" its high 
point I adjust the tab rack left to right for .005 II -

.020 1i clearance between a set tab stop and the side 
of the tab lever pawl. 
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8. 

Tab Pawl 

FIGURE 232. Tab Rack Bushing 

Pawl Clearance (Fig. 233) - The upright lug of the tab 
latch should be formed forward or back so that the tip 
of the escapement pawl clears the escapement rack 
teeth by .005" - .015" when the tab lever is latched 
to the rear. 

Sma II Screwdriver 

Escapement Bracket 

Escapement Rack 

.005 II to .015 II 

FIGURE 233. Pawl Clearance Adjustment 

Carrier Return Tab Interlock (Fig. 234) - With the car­
rier return clutch ·Iatch (in a carrier return operation) 
the upright lug of the tab latch should clear the end of 
the tab lever pawl by .005" - .025 ". The rear lug of 
the tab latch should be formed forward or back to ob­
tain this condition. 

NO TE: After this adjustment is made, the carrier re­
turn mechanism should be unlatched and a tab lever 
latched out. The rear lug on the tab latch should 
again be checked to ensure that it is not touching the 
escapement torque bar. 

JS
.005 11 to 

~ '- .025 11 

~~) 
-, ~ 

- Escapement 
Torque Bar 

Form Rear Lug Of Latch ---+-;......++~~~~\ 
For Clearance 

FIGURE 234. Interlock 



9. 

10. 

Tab Trigger Extension {Fig. 235} - Form the front 
{curved} lug of the tab trigger to obtain .016 11 - .023 11 

clearance between this lug and the tab torque bar with 
a II parts at rest. 

FIGURE 235. Tab Trigger Extension 

Tab Lever Overthrow {Fig. 236} - With the tab cam on 
its high point, adjust the torque bar actuating link for 
.005 11 - .0lOll overthro.w between the tab latch and tab 
lever. 

NOTE: The carrier should be tapped I ightly to the 
left before checking this adjustment. It should also be 
checked with the carrier in the center of its travel. Be 
sure that the overthrow stud {Fig. 237} does not inter­
fere with this adjustment. 

. 005 II to .01 0 II 

,---~ Tab Torque Bar 

15 Inch Machine . 
Intermediate Lever 

FIGURE 236. Tab Latch Adjustment 

11. Tab Lever Overthrow Stop and Retaining Plate (Fig. 
237) - Replace the tab torque bar overthrow stop and 
retaining plate and position it so that the overthrow lug 
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falls directly in line with the upper lug on the tab trig­
ger and retaining plate when positioned against the 
torque bar maintains .00111 - .00211 clearance between 
the torque bar and escapement bracket. The outer lug 
or overthrow stop should then be formed for .005 11 -
.010 11 clearance between the tab lever trigger and the 
overthrow lug with the tab cam on its high point. 

Overthrow 
Stop 

Raised Area On 
Escapement Brackel 

FIGURE 237. Tab Lever Overthrow Stop & Retaining Plate 

12. 

1. 

Torque Bar Overthrow Stud {Fig. 238} - With the tab 
cam on its high point, form the upright lug on the LH 
end of the torque bar for a clearance of .00111 - .0lOll 
between this lug and the overthrow stud • 

Interlock Switch 
Trigger 

. 001 II to . 0 lO" 

Upright Lug 

FIGURE 238. Torque Bar Overthrow Stud 

TABULATOR MECHANISM (EARLY) 

Tab Lever Stop - Form the stop on the escapement 
bracket (Fig. 239) to obtain .00111 to .003 11 clearance 
between the vertical lug on the tab lever and the back­
space pawl when the tab lever is at rest and the back­
space pawl is fully seated in its rack. 

Escapement Bracket 

G--1:~~' 
I ~~ 

"""'(;;~~~ 

~ .. '.'~-~{:', 

\ 
Form This Lug 

}.OOl'l 

FIGURE 239. Tab Lever Stop 

", 
to 

.003" 



2. 

3. 

This small clearance insu.res that the backspace pawl 
will be allowed to bottom in its rack and that a mini­
mum amount of tab lever mati on wi II be requi red to re­
move both the backspace and escapement pawls from 
their racks during a tabulation operation. 

Tab Lever Pawl - Adjust the pawl forward or back on 
the tab lever so that the tip of the pawl clears a SET 
tab stop by .035" to .045" with the j"ab lever at rest 
(Fig. 240). 

Adjust Tab Lever 
Pawl 

FIGURE 240. Tab Lever Pawl 

The adjustment of the tab lever pawl has an effect on 
the amount of overlap between the tob stop and the 
pawl tip in the active position. It also directly affects 
the pawl cleorance during tabulation. Unless the tab 
lever pawl is properly adjusted, correct pawl clearance 
cannot be obtained. 

The adjustment of the tab lever pawl can be measured 
by using the push-end of the large spring hook. The 
push-end is approximate Iy .035" thi c:k. 

Tab Rack - Adjust the tab rack left or right for a clear­
ance of .005" to .020 II between the tip of the tab lever 
pawl and a set tab stop with the tab lever latched out. 
This adjustment is made by the tab rack bushi ng on the 
RH end of the tab rack. The clearance may be observed 
by holdinR the carrier and latching the tab lever out 
(Fig. 241). 

Tab Rack Plate 

.020" 

Tab Powl 

FIGURE 241. Tab Rack Bushing 

NOTE! The head of the tab rack bushi ng should clear 
the tab rack plate by about 3/32" when the adjustment 
is complete. 

The tab rack adjustment sets up a condition whereby the 
escapement pawl wi II be released into the escapement 
rack at the right time to safely engage the correct tooth. 
If the tab rack were too far to the I eft, the tab lever 
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5. 

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 carri er one space to the I eft of the desi red 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. 

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 11 to 
.010" when the tab lever is latched to the rear. 

Small Screwdriver 

Escapement Bracket 

FIGURE 242. Pawl Clearance Adjustment 

The adjustment insures that the escapement pawl wi I f 
re-enter the rack quickly to minimize the chances of 
entering the wrong rack tooth. If excessive clearance 
is present, it is a Iso possible that the tab keylever and 
associated parts might not have enough throw to posi­
tive Iy 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. 242). If excessive forming 
is required, recheck and refine the adjustment of the tab 
lever pawl. 

Adjusting Plate, 11 Inch Machine (Fig. 242.1) - Position 
as follows: 

a. Front to Rear - so that the actuator link and clevis 
clears the power frame. 

NOTE: Clearance must be observed throughout 
fu" motion of the tab bel/crank. 

b. With the tab interposer released and the backspac:e 
cam on its high point, rotate the torque bar (re la­
tive to the adjusting plate) so that the tab lever 
overthrows the tab latch by .005" to .010". Check 
to make sure the tab lever overthrow stop or the tab 
torque bar overthrow stud do not limit this adjust­
ment. 



Must Clear 

Tab Lever 

. 005" to . 01 0 II 

Torque Bar 
- Extension Tab Lever Pawl 

Adjusting 
Screw 

FIGURE 242.1. Adjusting Plate, 11 Inch Machine 

6. Actuating Link, 15" Machine (Fig 0 242.2) - With the 
backspace cam latched and the intermediate lever rest­
ing aga:inst its upstop, adjust the actuating link clevis 
so that the tab torque bar hangs vertically. 

7. 

NOTE: On machines with new style interlock contact 
form the upstop up out of the way. 

Verti ca l---...j 
I Tab Torque Bar 

Intermediate Lever Mounting Bracket 

FIGURE 242.2. Actuating Link, 15 11 Machine 

Intermediate Lever Tab, 15" Machine (Fig. 242.3)­
With the tab interposer released and the backspace cam 
on its high point, form the intermediate lever tab so that 
the tab lever pawl overthrows the tab latch by .005" to 
.010". 

Form This Tab 

Mounting 
Bracket ..... : .'" , ~~~~ 

~,J,[t:'.',:t;:·· ,.', .. ·.,.·"i'" Tab Leve r 

Not Present On Machines With 
New Style Interlock Contact 

Tab Lever Pawl .00511 to .01011 

FIGURE 242.3. 
Overthrow 

Intermediate Lever Tab 

8. Lockout Lever (Fig. 242.4) - Position to clear the tor­
que bar by .005 11 to .010" with. the torque bar at rest. 

NOTE: The position of the lockout lever must not 
choke off the motion of the tab lever during unlatching. 

~~~~~i"-- Washer 

Tab Lever 

FIGURE 242.4. Lockout Lever 

9. Tab Torque Bar Support (Fig. 242.5) - With the tab 

torque bar at rest, position the torque bar support (rela­
tive to the escapement plate) to clear the torque bar by 
.001" to .006 11 

The purpose of the torque bar support is the same as the 
retaining plate on the late style (Fig. 236). 

T ab 8~~rqu] l..o- .001" to .006" 
~ r \ Closest Point 

FIGURE 242.5. Tab Torque Bar Support 
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10. 

11. 

Tab Lever Overthrow Stop (Fig. 242.6) - Adjust for­
ward or back so that .005" to .015" clearance exists 
between the lug of the tab lever and the overthrow stop 
when the tab I ever is latched to the rear. 

. 005 11 to . 015" 

Tab Lever 

FIGURE 242.6 Tab Lever Overthrow Stop (Early) 

Carrier Return/Tab Interlock (~ig. 242.7) - With the 

carri er return clutch latched, the upright lug of the tab 
latch should clear the end of the tab lever pawl by .005 1l 

to .025". The rear lug of the tab la'tch should be formed 
forward or back to obtain this condition. 

-If·005I1to 
_ " .025 11 

~~"i 
\ / 

" / '') - .... 
f Escapement 

Torque Bar 

FIGURE 242.7. Interlock 

The lug on the tab latch may be formed by using the 
push end of the large spri ng hook as aT-bender. 

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

12 • Tab Interlock Contact 

a. Form (in circled area) the actuating Wire (left or 
right) so that it contacts the actuating arm near the 
right ang Ie bend (Fig. 243). 

b. With the tab interposer released and the backspace 
cam on its high point, position the mounting brack­
et (front to rear) so that the actuating arm overlaps 
(.040 11 minimum) the actuating wire (Fig. 243). 
This insures that the actuating wire does not get 
above the actuating arm. 
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Actuating L 
(Tab Torque Bar) 

Actuating Ann Contacts 
Actuating Wire In The 
Area Ci rei ed 

1. 

t 
Overlaps / 

.040" Min. ( 
\ 
I 

~ Actuating Wire 

Contact 

(Form In This Area) 

Mtg. Bracket 
(Front To Rear Adj.) 

FIGURE 243. Interlock Contact 

c. As the tab torque bar restores, positi on the mount­
ing bracket (up or down) so that the contact actu­
ating wire travels .031" to .06211 after the contact 
transfers (Fig. 244). This is done to insure that 
machine vibration does not cause the contact to 
transfer. 

Transfer Here 
Actuati Arm 

Mtg. Bracket 

FIGLJRE 244. Interlock Contact 

Tab Torque 
Bar 

NOTE: During initiation of a tab operation, the 
switch must transfer (up position) before the back­
space cam reaches its high point. Torque bar 
bounce must not retransfer the contact whi Ie the tab 
lever is latched out. 

MARGIN CONTROL MECHANISM 

Margin Rack Overbank Guide - With the carrier restin~ 
at the left hand margi n, adjust the overbank gui de (Fig. 
245) left or right on the margin rack to obtain .001" to 

.005 11 clearance between the margin stop and the margin 
stop latch on the carrier when the margin rack is in its 
rest position (Fig. 245). 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. 



Margin Rack 

Ad just Here 

FIGURE 245. Margin Rack Overbank Guide 

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 early style margin 
rack use an eccentri c plate mounted on the right end of 
the margin rack to control the rest position of the rack. 
Use the same procedure indicated above to obtain the 
.001" to .005" clearance between the margin stop and 
the stop latch on the carri er. 

2. Margin Release (11 Inch Machine) 

a. Early With the margin release keylever at 
rest, loosen the fluted screw in the margin release 
lever and rotate the margin rack (within the release 
lever) to a level position (Fig. 246). Then tighten 
the Bristol screw. 

Margin Release Lever 

Fluted Screw 

FIGURE 246. Margin Release Mechanism (11 Inch - Early) 

FIGURE 247. Margin Release Mechanism (11 Inch - Late) 
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3. 

b. Late Form the margin set lever stop, which 
is fastened to the left end of the margin rack, so 
that the margin rack is level when the margin re­
lease keylever is at rest (Fig. 247). 

Margin Release (15 Inch Machine) 

a. Early 

1. With the margin release keylever at rest, 
loosen the left hand margin release lever and 
adjust it radia lIy about its shaft so that the top 
surface of the margin release lever (Fig. 248) 
is parallel with the slope of the sideframe. The. 
lever should also be positioned laterally on its 
shaft so that it operates freely without restri ct­
ing the margin rack motion when the rack is 
pushed to the left into its overbank position. 

2. With the margin release keylever at rest, 

Para lIel 

loosen the fluted screw in the margin release 
lever and rotate the margin rack (within the re­
lease lever) to a level position (Fig. 248). 
Then tighten the fluted screw. 

Margin Release Lever 

FIGURE 248. Margin Release Mechanism (15 Inch - Early) 

b. Late 
lever: 

Position the left hand margin release 

1. Laterally so that 1/32" of the rolled pin on the 
margin set lever stop protrudes beyond the left 
face of the left hand margin release lever (Fig. 
249) . 

2. Radially so that the margin rack will be hori­
zontal when the margin release keylever is in 
its rest position. {This adjustment can be ob­
tained by adjusting either the left or right mar­
gin release lever}. 

4. Marg i n Stop Fi na I Stop 

a. Early 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 
fina,1 stop and the margin stop with the margin stop 
pi n fu II y seated in the extreme I eft tooth of the 
margin rack. 



RH Margin Release 
Lever 

/ 

FIGURE 249. Margin Release Mechanism (15 Inch - Late) 

5. 

6. 

b. Late Position the margin set lever stop left 
or right on the margin rack so thclt it wi II clear the 
margin stop by .001" to .0lO" when the margin stop 
pin is fully seated in the extreme left hand tooth of 
the margin rack. 

The adjustment insures that the margin stop pin will 
always seat itself in the tooth of the rack when the 
margin stop is pushed to the left against the final 
stop. 

Bell Ringer Bai I Adjusting Plate (Fig. 250, Late) -
Position the adjusting plate so that the bellringer bail 
is parallel to the margin rack. 

Bell Ringer Bail 

(i, 

FIGURE 250. Bell Ringer Bail Adjusting Plate 

Be II ri nger Bai I Lever 

a. Early' With the carrier positioned away from 
the right hand margin stop, adjust the bell bail lev­
er located on the left end of the bellringer bail to 
have .005" to .020" clearance with the bell clapper 

-- __ .005" to .020" /'" ~ItT\ (Adjustment)-:-

\~ ) ~ 
'" h I 

........... _/ / 

FIGURE 251. Bell Bail Lever (Early) 
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7. 

8. 

be Ilcrank lever when the bai I is at rest agai nst the 
bai I stop. The bai I stop is located at the right end 
of the bail. (Fig. 251). 

b. Late With the carrier positioned away from 
the right hand margin stop, adjust the bell bai I lev­
er located on the left end of the bellringer bai I so 
that when the bottom portion of the lever is allowed 
to contact the underside of the bell clapper bell­
crank lever a clearance of .005" to .020" will exist 
between the bellringer bail and the bellringer bell­
crank (Fig. 252) . 

c. Machines Without Bell - The bail stop located on 
the right end of the bai I should be adjusted so the 
bellringer bail is not moved until the bellringer bell­
crank begins to rise on the final ramp of the line lock 
bracket. 

Bell Bai I Lever 
'" Bell Ringer Bail 

FIGURE 252. Bell Bail Lever (Late) 

NOTE: When adjusting the bellringer bail lever be 
sure to maintain .002" to .004" end play in the bell 
ringer bail. 

Line Lock Bracket - Adjust the line lock bracket up or 
down so that the bellringer bellcrank will ride .0,(7" 
to .062" from the bottom as the carrier moves into the 
line lock position (Fig. 253A). 

Bell Ringer 

Bellcrank 

FIGURE 253A. 

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

Bell Clapper Bellcrank Lever - The bell should ring one 
space before the be II ri nger be IIcrank moves onto the 
front surface of the line lock bracket. 

The adjustment is obtained by forming the lug on the 



be II clapper be Ilcrank that acts as a stop for the be II 
clapper bellcrank lever (Fig. 253B). The forming ad­
justment changes the amount of bite between the bai I 
lever and the be II clapper be Ilcrank lever. 

Form Here Bell Bai I Lever 

Bell Clapper 
Bellcrank Lever 

FIGURE 253B. Bell Clapper Bellcrank Lever 

9. Line Lock Bracket Adjustable Plate (Fig. 254) - Posi­
tion, with the carrier in the next to last space, to a 
point where the inclined surface just begins to deflect 
the bell ringer bellcrank. 

Adjusting Screw 

Bell Ringer Bellcrank 
Be II Ring e r Ba i I 

FIGURE 254. Line Lock Bracket 

9. 1 Line Lock Bracket Adjustable Plate {Late Style} {Fig. 
254. 1} - Position, with carrier in the next to last column 
to obtain .00111 to .010 11 between the inclined surface 
and the bellringer bellcrank. 

FIGURE 254.1 Line Lock Bracket 

10. Li ne Lock - Form the line lock actuatj ng a rm on the 
bell ringer bai I so that the line lock interposer is fully 
depressed when the carrier pointer is in line with the 
mark on the right hand margin stop (Fig. 255). 

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

Bellringer Bellcrank Linelock Bracket 

Bellringer Bail 

FIGURE 255. Line Lock Adjustment 
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LAST COLUMN,CONTACT 

1. Last Column Contacts (Fig. 256, Early) 

a. Form the NjC support so that the OjP (at rest) 
produces a slight rise of the NjC contact. 

b. Form the NjO support so that the NjO contact 
clears the Ojp by .020" to .030". 

c. Position (carri er in next to last space) the contact 
actuator on the bellringer bail so that it just touch­
es the OjP ~ When positioning the actuator, all 
back lash must be he I d out of the actuator to line 
lock bracket linkage. 

Bell Ringer Bail 

OjP 

NjO Contact 

Just Touches 

FIGURE 256. Last Column Contact Adjustment (Early) 

NOTE: To place the carrier in the next to last 
space, proceed as follows: 

1. Space to the right unti I the right hand margin 
setting locks the keyboard. 

2. Backspace two spaces. 

d. As the carri er moves from the next to last space, 
check for the following conditions (Fig. 257). 

1. The contact transfer must be complete (and 

Slight 
Rise 

Must Make 

without bounce) within 'one space. 

Bell Ringer Bail 

Contact Actuator 

Must Break 

FIGURE 257. Last Column Contact Adjustment (Early) 
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2. 

2. N/C contact must break. 

3. Ojp must lift the N/O contact sufficiently to 
insure reliable make. 

Last Column Contact (Fig. 258) 

a. With the carrier in the next to last space, the con­
tact actuator arm shall be adjusted to give a .010" 
to .020" clearance between the switch wire and 
the actuator arm with the switch at its re-transfer 
point. 

b. The actuator arm sha II be adjusted to give a .060" 
to .094" left to right clearance between the actua­
tor arm and the formed angle on the switch wire. 

c. The contact backup spring sha II be so adjusted that 
the actuator arm wi II contact the backup spring 
.250" to .312" before it contacts the switch wire. 

3. Region Switch (MTjST) - This switch should be adjusted 
so that it makes as the bell rings (Fig. 253). The make 
of this switch should be 10 to 13 spaces prior to the last 
column contact md:ing. 

Ojp 

Contact 

4. 

FIGURE 258. Last Column Contact (Late) 

Last Col umn Contact (Late) (Fig. 258.2) - With car­
rier in the last column, the actuator screw shall be ad­
justed to obtain the following: 

A. Transfer the switch and have a .010" minimum 
overthrow when escaping from the last column and 
it wi II re-transfer with a backspace operation. 

B. Provide a .005" minimum clearance between the 
actuator screw and the switch plunger, with car­
rier in last column. 



o 

t::=~=~~:aJ ~ ___ .005 11 Minimum 

FIGURE 258.1 Last Column Contact (Late) 

PAPER FEED MECHAN ISM 

NOTE: For pin feed platen machines, use adjustments 
7, 8, and lOon I y • 

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

2. Paper Feed Braces (early paper feed mechanism only) 
With the feed roll tension springs disconnected the ad­
justable braces fastened to the paper feed mounting arms 
should be adjusted all the way forward without deflect­
ing either the feed roll actuating shaft or the carriage 
tie rod (Fig. 259). 

Feed Roll Actuating Shaft Support 

. 0'l5° to .030"/ 

--/ 
/ " 
,.... I 

\ Ii I " ',./ ---

Carriage Tie Rod 
Support 

FIGURE 259. Paper Feed Mechanism 
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3. Paper Feed Supports 

e. Early Paper Feed Mechanism - With the feed 
roll tension springs disconnected, the vertical sup­
ports for the carriage tie rod and the feed roll act­
uating shaft should be adjusted to just touch the 
bottom of each shaft (Fi g. 259). The feed roll act­
uating shaft support should be loose when the tie 
rod support is adjusted. 

b. Late Paper Feed Mechanism - With the feed 
roll tension springs disconnected, the center sup­
port bracket (Fig. 260) should be positioned so 
that the forward I ug just touches the undersi de of 
the feed roll shaft while the rear lug just touches 
the top of the carriage tie rod. The center sup­
port bracket shou I d not bow the copy contro I sha ft . 

Carriage Tie Rod Feed Rol I Shaft 

Center Support Bracket 

......... 
FI GU RE 260. Center Support Bracket 

4. Feed Roll Tension - Place the feed roll tension springs 
in the hole of the front feed roll arms that wi II provi de 
the following tension measured at the front feed roll 
pivot poi nts • 

11 inch machine - 2-3/4 to'3-1/4 pounds 
15 inch machine - 2 to 2-1/2 pounds 

..•. !t 

5. Feed Roll Si.de Play 

a. Early The right hand paper feed mounting arm 
on the 11 inch machine and the left and right hand 
paper feed mounting arms on the 15 inch machine 
should be adjusted to provide the rear feed roll 
shafts with an end play of .015" to .030 II when the 
feed rolls are agai nst the platen (Fig. 259). 

b. Late The right hand front feed roll arm 
assembly on the 11 inch machine and the left and 
right hand front feed roll arm assemblies on the 15 
inch machine should be adjusted to give end play 
to the feed roll shafts that wi II not permit them to 
contact the si des of the openings in the deflector 
but wi II permit them to roll freely (Fig. 260). 



6. Feed Roll Adjustment 

a. Early Adjust the eccentri cs with the high 
points to the rear so that three tab cards inserted be­
tween the platen and the rear Feed rolls wi II cause 
a clearance of .008" to .012" between the Front 
Feed rolls and the platen (Fig. 261). The clearance 
shou Id be equa I on both ends of the Feed roll. 

Three Tab Cards 

Make Adjustment 
Here 

Front Feed Roll Arm 

FIGURE 261. Feed Roll Adjusting Eccentrics (Early) 

b. late- The Front Feed roll adjusting arms 
should be adjusted as Follows: When two tab cards 
are placed between the Front Feed rolls and the 
platen, the rear Feed rolls shoul.d clear the platen 
(Fig. 262). When one tab card is placed between 
the Front Feed rolls and the platen, the rear Feed 
rolls shou Id touch the platen. 

Check Clearance Here 

Rear Feed Roll 

7. 

Loosen Here 

FIGURE 262. Feed Roll Adjustin~~ Arm (Late) 

Paper Release - Adjust the Feed roll release arm (Fig. 
263) to obtain a release clearance of .055" to .065" 
between the rear Feed roll and the platen. 
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Feed Roll Release Lever Adjust Feed Roll Release Arm 
Located At Right End Of Feed 
Roll Actuating Shaft 

8. 

9. 

FIGURE 263. Paper Release Adjustment 

Excessive clearance can cause interference between the 
front feed roll and the carri eri whereas insuffi ci ent 
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 equalized by 
adjusting either the left or right feed roll release lever 
(Fig. 263) . 

Deflector - Position the deflector by forming the de-­
flector supporting tabs on the front and rear feed roll 
arms so that a clearance of .010" to .020" exists be­
tween the front and rear of the deflector and the 
platen (Fig. 264). Three tab cards inserted between the 
platen and the deflector (at the front and rear) should 
provide a slight drag. No drag shou Id be felt when one 
tab card is inserted. 

FIGURE..264. Deflector Adjustment 

Paper Bai I 

a. Bai I Shaft - The shaft should be positioned in the 
right hand bai I arm so that each arm can be pu lied 
forward the same distance from the platen before 
the enti re ba i I beg i ns to move. 



The adjustment insures that both bail rollers will 
have equal pressure against the platen. 

b. Bai I Stop - The lugs that stop the rearward movement 
of the paper bai I arms shou Id be formed to obtain a 
.005" to .0lO" clearance between the lugs and the 
bai I arms when the copy control lever is at its ex­
treme rear posi ti on. 

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

c. Retaining Clips - The retaining clips on the right 
and left-hand bail lever mounting studs shall be 
installed to give .002" to .006" end play to each 
bail lever. 

lO. Line Gage Card Holder 

a. Adjust the line gage card holder forward or back 
for a .005" to .0lO" clearance with the platen. 

b. The vertical adjustment 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 operator's position. 

c. Adjust the card holder left or right so that the point 
of a letter "v" wi \I align with the mark in the mid­
dle of the line gage card holder. 

NOTE: On pin feed platen machines I the grad­
uations on the left hand card holders should be 
lined up with the bottom of a series of V's. 

11. Paper Switch - Position the paper switch 
mounting bracket for two conditions: 

a. The paper switch arm should be centered in the 
cover slot (Fig. 264.1). 

Paper Switch Roller 

FIGURE 264.1 Paper Switch 
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1. 

b. The status switch should transfer and re-transfer 
during its travel in the slot of the paper switch 
roller (Fig. 264-B). 

NOTE: The top portion of the paper switch arm 
should be approximately horizontal. 

Paper Swi tch Arm 

FIGURE 264.2 Paper Switch (Side View) 

FABRIC RIBBON MECHANISM 

Centeri ng Spri ngs - Wi th the ri bbon reverse interposer 
centered, form the lugs of the ri bbon feed plate for 
.003" to .005" clearance in the centering spring loops 
(Fig. 265). 

The adjustment insures that the springs are not extended 
when at rest and that they wi II properly restore the mech­
anism after a reverse operation. 

Form These Lugs 

FIGURE 265. Centering Springs Adjustment 

2. Ratchet Brake Spring - Form the left and right ratchet 
brake springs so that each wi II hold its ratchet in posi­
ti on after the ratchet has been manua II y rotated far 
enough to fu tly actuate the reverse mechanism (Fig. 
266) . 



3. 

4. 

5. 

6. 

_--+---/!~-,- Ratchet Brake Spring 

Reverse Interposer 

to .015" 

........ Feed Pawl 

FIGURE 266. Ribbon Feed Plate Adjustment 

The ratchets should be checked alternately with the 
cartridge 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. 

Ribbon Feed Plate - With the ribbon mechanism set for 
a reversing operation and the ribbon cam at its high 
point r adjust the ribbon feed plate forward or back so 
that the ribbon feed pawl holds the reverse interposer 
within .001" to .015" of its total travel (Fig. 266). 

The adjustment not only insures sufficient throw for a 
• reversing operation r but also gives optimum ribbon feed 

results by determining the rest and active positions for 
the pawl. 

CAUTION: After completing the adjustment r 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 
gui des the cartri dge into positi on so that the ri bbon 
spools are centered in the holes of the cartridge and 
there is .001" to .010" lateral movement of the cart­
ridge. 

Ribbon Lift Guide Plate - Adjust the plate as low as 
possible without causing a change in the ribbon lift 
guide height as the ribbon lift lever is moved from the 
low lift to the high lift position (Fig. 267). The ribbon 
lift cam should be at the low point when the check is 
made. 

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

Ribbon Lift Control Link - Adjust the link forward or 
back by means of 'the clevis so that the underscore will 
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7. 

8. 

1. 

-- ---"7 

/"J 

Move Link Front To Rear 

FIGURE 267. Ribbon Lift Guide Plate Adjustment 

strike the ribbon 1/16" from the bottom edge. The rib­
bon lift lever must be in the high lift position when the 
check is made. 

CAUTION: Do not adjust the link so short that it 
chokes off in the front end of the cam follower s lot as 
the ribbon lift lever is moved into the high lift position. 

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. 

Stenci I Lockout (Fig. 268) - With the lift lever in 
stenci I positi on 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. 

FIGURE 268. Stencil Locking 

RIBBON SHIFT MECHANISM 

Magnet Adjustments (2 Magnet) 

a. With the armatures energized, position the hinge 
plates so that the armatures clear the magnet yokes 
by .003" to .005" (Fig. 269). 

Black Shift Armature 
(Energ i zed) 

Hinge Plate 

FIGURE 269. Hinge Plates 

.003 11 to 

.005" 

Red Shift Magnet 

Screws 



2. 

3. 

b. With the armatures energized, position the arma­
ture stops so that the armatures clear the magnet 
yoke by .003" to .005" (Fig. 270). 

Red Shift Armature (Energized) 

Yoke 

FIGURE 270. Armature Stops 

Black Shift Magnet - With the black shift magnet arma­
ture energized and the red shift magnet armature de­
energized, position the black shift magnet for a clear­
ance of .010" between the black and red shift arma­
tures (Fig. 271). 

Adj. Screws 

Armature 
(De -e ne rg i zed) 

Black Shift Magnet Red Shift Magnet 

FIGURE 271. Magnet Positioning 

NOTE: With the red shift armature energized and the 
black shift armature de-energized, the black shift arm­
ature must overthrow the red shift armature by .003" to 
.006" (Fig. 272). 

Adj. Screws 

Red Sh ift Magnet 
~~ .. ~ 

Red Shift A~mature (Energized) 

Black Shift Armature (De-energized) 

FIGURE 272. Black Shift Armature Overthrow 

Magnet Adjustments (1 Magnet, Fig. 273) - With the 
red shift magnet armature energized, position the hinge 
plate and armature stop so that the armature clears the 
yoke (both inner and outer poles) by .003" to .005". 

.003" .003" 
to to 

.005" .00511 

Armature 

I 
Mtg. Screw 

.--- Armature Stop 

Hinge Plate Mtg. Screw 

4. 

5. 
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Yoke 

FIGURE 273. Magnet Adjustments (1 Magnet) 

Pivot Arm (Fig. 274) - With the manual ribbon lift lever 
in the black position, form the pivot arm extension (up 
or down) so that the latch does not drag when moved 
from the latched to the un latched posi ti on. 

NOTE: Position the pivot arm bracket so that the 
highest and lowest characters print equidistant from the 
top and bottom of the red portion of a black and red 
ribbon. 

Form To Prevent 
Latch Drag 

Cam Follower Latch 

FIGURE 274. Pivot Arm 

Right Hand Pulley (Fig. 275 & 276) - With the red shift 
armature energized, position the right hand pulley pivot 
to obtain .002" to .005" clearance between the stud 
and follower latch slot. 

NOTE: The pulley nut must be loosened before ad­
justing the pivot screw. 

Pulley 
Pivot 

Loosen This Nut Before 
Attempting Adjustment 

Adjustable Lock 
Pivot Screw 

FI GURE 275. Right Hand Pulley 

.002 II To .005" Follower Latch Stud 

Cam Follower 
Latch 

FIGURE 276. Cam Follower Latch 



6. 

7. 

Red Shift Armature Backstop (Fig. 277 & 278) - With 
the armature de-energized, position the red shift arm­
ature backstop to obtain .002" to .005" clearance be~ 
tween the stud and the follower latch slot. 

Red Shift Armature 

c====_(D_e_~_l=r=g'=1 z~e=d::;) ;;:::==;~ 
Armature Backstop 

Backstop Adj. 
Screw 

FIGURE 277. Red.Shift Armature Backstop 

Cam Follower Latch 

.002 11 to .005" 
~~~- Follower Latch 

Stud 

FIGURE 278. Cam Follower !Latch 

Ribbon Mode Contacts (Fig. 279) -

a. Form the O/P so that it lifts the N/C contact by 
.005 11 to .008 11 • 

Red Shiftr 
Armature Magnet Mtg. 

Brocket 

N/O Contact 

Contact Mtg. 
Bracket 

FIGURE 279. Ribbon Transmit Contact Assembly 

b. Form the N/O contact so that it clears the O/p by 
.020 II to .030 ". 

c. Position the contact mounting bracket on the mag­
net mounting bracket so that red shift armature (at 
rest) clears the O/P pad by .00211 to .005 II. 

Excessive wipe on the N/O contact" may cause failure 
of the red magnet armature to latch. When the N/O 
poi ni '11akes the pulse to the magnet· is removed. This is 
just before the armature latches. Therefore, we are de­
pending on red armature overthrow to latch the mech­
anism on red ribbon. 
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COVERS AND MOUNTS 

Top Cover Hinge - The hinge should be adjusted so that 
the contour of the top cover matches the contour of the 
center cover (Fig. ·280) . 

Hinge Make The Adjustment At These Points 

2. 

3. 

JI~I,rl_l;;iic~;)~};{!~j:;~~~1 
Adjust At 4 Points 

Top Cover 

Hinge ---\----...... ......,~ 

FIGURE 280. Top Cover Hinge 

Center Cover Latch (Fig. 281) - Position so that the 
top cover is latched securely in the closed position. 

FIGURE 281. Center Cover Latch 

Hinge Spring (Fig. 282) - Position so that the top cover 
will be detented and held in the open position. 

Make Adjustment Here 

~- --­ ~ 
/ 

/' 

/ 

(~~ 

----
FIGURE 282. ---

/ 
/ 

Hinge Spring 



4. Center Cover Mounts - Adjust the center cover mounts 
so that with the machine suspended in the covers the 
following four requirements are met: 

a • A II of the open i ngs for keybuttons wi II have equa I 
clearance on each si de. 

b. The platen wi II c lear the covers in the extreme 
front or rear positi or.! • 

c. The clearance between the paper guide and the de­
flector wi II be .020 II to .040" (Fig. 283). 

I 
( 
\ 
\ 

Paper Guide On Center Cover -- ~ 

\ 
to .040" 

) 

) 
/ 

-- --- Paper Deflector 

FIGURE 283. Shock Mounts 

5. 

Platen Clears 

d. The top of the spacebar will be 1-3/8" above the 
bottom of the center cover section. 

The shock mount brackets are adjustable front to rear as 
well as up and down. The cover brackets are adjustable 
left and right on the shock mounts. 

Ti It-Up Covers - With the printer resting in the bottom 
cover position the printer relative to is mounting brack­
ets (Fig. 284) for the following conditions: 

a. The keybuttons have equal front and rear clearance 
with the center cover (Fig. 284). 

b •. The platen clears the covers in the extreme front 
and rear positi ons (Fig. 284). 

c. The paper guide clears the deflector .020" to 
.040" (Fig. 284). 

d. The top of the space bar should be approximately 
1-1/2" above the top edge of the bottom cover 
(Fig. 284). 

FIGURE 284. Tilt Up Covers 
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CYCLE CLUTCH AND CYCLE SHAFT REMOVAL 

1. Remove the covers and ring mount (not shown). 
2. Position the carrier to the extreme right. 
3. Remove the degree wheel pointer (#1, Figure 1). 
4. Remove the degree wheel (#2, Figure 1). 
5. Remove the gear guard (#3, Figure 1). 
6. Remove the left dust cover (not shown). 
7. Remove the two screws (#1, Figure 2) that hold the con­

tact plate to the frame. Remove the contact assembly 
and hold it to the front with a rubber band. 

8. Remove the two pi vot screws (# 1, Figure 3). 
9. Remove the front screw from the C 1 .. C2 contact assembly 

(#1, Figure 4) and swing the assembly down out of the way 
of the bearing plate. 

10. Remove the cycle-clutch check pawl and spring (#1, Fig-
ure 5). 

11. Remove the bronze intermediate gear (#3, Figure 4). 
12. Remove the three bearing-plate screws (#2, Figure 4). 
13. Remove the C 1 - C2 cams (#4, Figure 4) and the cycle 

shaft gear (behind the C 1 - C2 cams). 
14. Remove the bearing plate (#5, Figure 4) by prying it away 

from the frame (front end first) with CI screwdriver andslid­
ing it off the cycle shaft. 

15. Force the positive bail down with a screwdriver (#2, Fig,­
ure 5), making sure a" the latches are under the bail. I.n­
sert a bristol wrench through the lower left bearing plate 
mounting hole (#2, Figure 4) over the top of the bail to 
hold it down. 
NOTE: Do not remove the positive bail restoring spring. 

16. Remove the cycle shaft, pushing the Negative 5 and Ro­
tate 2 I inks out of the way with a spring hook pusher end. 
The pusher-restoring-bai I arms wi II easi Iy bend to the left 
to allow removal. 

17. Remove the shims from the old shaft cmd put them on the 
new one. Be sure the flexible nylon shim is the first one 
put on. 

2 3 

Figure 1. Cycle Clutch and Cycle Shaft Removal 
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18. The following ad justments should be checked after the 
cycle-shaft is replaced: 
a. Idler Gears 
b. Cycle Shaft End Play 
c. Cycle-Clutch Spring 
d. Cycle-Clutch Latch Bite 
e. Damper Spring 
f. Filter Shaft Timing 
g. Print Shaft Timing 
h. C 1 and C2 Contact Timing 

Figure 2. Cycle Clutch and Cycle Shaft Removal 

Figure 3. Cycle Clutch and Cycle Shaft Removal 



Figure 4. Cycle Clutch and Cycle Shaft Removal 

BELT REPLACEMENT 

1. Position the carrier to the extreme right. 
2. Remove the degree-wheel pointer (#3, Figure 6). 
3. Remove the degree-wheel (#2, Figure 6). 
4. Remove the gear guard (# 1, Fi gure 6). 
5. Remove the left dust cover (not shown). 
6. Remove the two screws (#1, Figure 7) that hold the plate 

to the frame. Remove the contact assembly, holding it 
to the front with a rubber band. 

2 

Figure 5. Cycle Clutch and Cycle Shaft Removal 
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Figure 6. Be It Replacement 

7. Remove the cycle-clutch check pawl and spring (#1, Fig­
ure 8). 

8. Remove the front screw from the C 1 and C2 contact as­
sembly (# 1, Figure 9) and swing the assembly down. 

9. Remove the bronze intermediate gear (#3, Fi gure 9). 
10. Remove the three bearing plate screws (#2, Figure 9) and 

remove the bearing plate. 
11. Cut the old belt and remove it from the machine. 
12. Force the positive bail down with a screwdriver (#1, Fig-

Figure 7. Belt Replacement 
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Figure 8. Belt Replacement 

ure 11) making sure all the latches are under the bail. 
Insert a bristol wrench through the lower left bearing 
plate mounting hole over the top of the bail to hold it 
down. 

13. Loosen the two cycle-clutch latch-bracket mounting 
screws (#1, Figure 10). Slip the new belt through the 
beari ng pi ate hoi e, around the shaft, and over across 
the cycle shaft to the cycl'e-clutch latch (Figure 11). 
Work it between the latch and the cycle-clutch sleeve. 

14. Loosen the motor mount and sl ip the belt over the cen-

2 3 

Figure 9. Belt Replacement 
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Figure 10. Belt Replacement 

trifugal clutch. 
15. The following adjustments should be checked after the 

belt is replaced: 
a. Idler gears 
b. Damper spring 
c. Filter shaft timing 
d. Print shaft timing 
e. C 1 and C2 contact timing 
f. Cycle clutch latch bracket height 

Figure 11. Belt Replacement 



ROTATE SPRING REPLACEMENT 

1. Remove the left dust cover. 
2. Remove the ribbon cartridge. 
3. Center the carrier over the camshaft. 
4. Remove the two screws (#1, Figure 12) that hold the con­

tact plate to the frame. Remove the contact assembly, 
holding it to the front with a rubber band. 

5. Remove the two nuts (#1, Figure 13), one on newer ma­
chines, immediately to the right of the yoke on the car­
rier, remove the black cl ip from under the nut (#2, Fig­
ure 13) and gradually remove the tension from the rotate 
spring. • 

6. a. On older machines, back out the two screws (#1, 
Figure 14) on the ri ght 1/4" and remove the screw 
on the left, which is under the cycle shaft (#2, 
Figure 14). 

b. On newer machines, remove the lower right and 
left screws and back out the upper right screw 1/4" 
(Figure 14). 

Figure 12. Rotate Spring Replacement 
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Figure 13. Rotate Spring Replacement 
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Figure 14. Rotate Spring Replacement 

7. Remove the striker and rotate-spring retaining plate (#3, 
Figure 14). The rotate spri ng can now be removed. 
NOTE: In newer machines there may be a spring clip 
(PN 1141238) that prevents the spring from being trapped 
in the pulley notch. If not, one should be added on re­
assembly. 

8. NOTE: On some machines it may be necessary to shim 
the retaining plate and striker because they will cause 
the new rotate spring to bind. 

9. The following adjustments should be checked after the 
rotate-spring is replaced: 
a. Rotate Spring Tension 
b. Typehead Homing 
c. Damper Spring 



LOWER BALL SOCKET AND TILT RING REMOVAL 

1. Remove the left dust cover and ribbon cartridge. Center· 
the carrier over the cycle shaft. 

2. Shift into upper case. 
3. Remove the two screws (#1, Figure 12) that hold the print 

contact plate to the frame. Remove the contact assembly, 
holding it to the front with a rubber bond. 

4. Hal f cycle a a-rotate l-ti It character. Note which posi .... 
tion the ti It detent is in for replacement and be sure the 
machine is still in upper case. 

5. Loosen the two set screws (#1, Figure 15). 
6. Remove the two pivot pins (#2, Figure 15). 
7. Remove the ti It ring (#3, Figure 15) and remove the ball 

joint. 
S. Loosen the rotate pulley set screw (#1" Fig'ure 16). 
9. Use the butt end of a small spring hook as a follower to 

push out the lower ball socket (#2, Fi~~ure 16). NOTE: 
This prevents the wedge from being lost. When replacing 
the socket be sure the pin is pointing t'oward the front­
left and right-rear corners. 

10. The following adjustments should be checked after the low­
er ball socket and ti It ring is replaced. 
a. Ti It Detenting 
b. T ypehead Hom i ng 
c. T'ilt Ring 
d. Upper Ball Socket 

Figure 15. Lower Ball Socket and Ti It Ring Removal 
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Figure 16. Lower Ball Socket and Ti It Ring Removal 

ROTATE TAPE REPLACEMENT 

1. Remove the left and right dust covers. 
2. Position the carrier 3" from the left frame. 
3. Remove the broken pieces of tape from the machine. 
4. Pull the ti It ring toward the front of the machine and turn 

the rotate pulley until the T-slot is accessible (#1, Fig­
ure 17). 

5. Insert the rotate tape, eyelet first (#2, Figure 17), be­
tween the rotate pulley and the right side of the yoke 
from beneath the ribbon mechanism. 

6. Pull the tape through and insert the T -tip of the tape into 
the T-slot of the pulley (#1, Figure lS). 

7. Thread the ta-pe around the rotate -arm pu II ey, top to front, 
keeping it under the carrier-return cord, around the shift­
arm pulley, and anchor it to the carrier. 

S. Connect the ti It-pulley spring with the open end to the 
rear (#2, Figure 19). 

9. Restore the 2 pounds of rotate-spring tension. 
10. Check the type head homing adjustment. 

Figure 17. Rotate Tape Replacement 
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Figure 18. Rotate Tape Replacement 

TILT TAPE REPLACEMENT 

NOTE: Photos and procedures are for Gearless Ti It. Gear 
type may vary sl ightly. 

1. Remove the left and ri ght dust covers. 
2. Position the carrier 3 11 from the left frame. 
3. Half cycle a zero rotate, 0 Tilt character (to lock rotate, 

spri ng tension). ~. 
4. Remove the broken pieces of tape from the machine. 
5. Place the eyelet on the tilt pulley bellcrank (#1, Figure 

19). 
6. Thread the tape around the left tilt-arm pulley, right 

tilt-arm pulley, and take up the slack in the tape. 
7. Withdraw the rotate detent, turn the head counterclock­

wise to relieve the rotate-tape tension, tilt the head to 
the front, and restore the detent. 

8. Remove the tape retaining pin from the carrier and insert 
the tilt tape, keeping it on top of the rotate tape. 

9. Restore the typehead to the rest position. 
10. Check the tilt detent adjustment. (R.H. Tilt Pulley) . 

Figure 19. Ti It Tape Replacement 

ROTATE SELECTION DIFFERENTIAL REMOVAL 

1. Pqsition the carrier to the ~xtreme right. 
2. Remove the left dust cover, platen, feed rolls, and paper 

deflector. 
3. Remove the two screws (#1, Figure 21) that hold the plate 

to the frame. Remove the contact assembly, holding it 
to the front with a rubber band. 

4. Disconnect the clevises and remove them from the links 
(#2, Figure 20). 

5. Remove the springs from the rotate interposers (#1, Fig­
ure 20). 

6. Disconnect the rotate link at both ends and remove it (#1, 
Figure 22). 

7. Remove the latch-bail spring (#2, Figure 22). 
8. Remove the motor. 
9. Remove the rotate-latch springs (#1, Figure 23). 

10. Pull out the rotate links (#2, Figure 23). 
11. Remove the check-latch spring (#3, Figure 23). 
12. Remove the guide-bracket mounting stud and screw (#4, 

Figure 23). 
13. Remove the balance-arm mounting stud (#1, Figure 24). 
14. Disconnect the minus-five bail drive link from the right 

end of the balance arm (#2, Figure 24). 
15. Disconnect the tilt-differential spring (#3, Figure 24). 
16. Rotate the cycle shaft until the cam followers are on the 

low points of the cams. 
17. Remove the rotate-differential assembly. 
18. The following adjustments should be checked after the 

rotate-selection-differential assembly is replaced: 
a. Typehead Homing 
b. Rotate Latch Clearance 
c. Rotate Differential Guides 

2 2 

Figure 20. Rotate Selection Differential Removal 
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Figure 21. Rotate Selection Differential Removal Figure 23. Rotate Selection Differential Removal 

2 3 2 

Figure 22. Rotate Selection Differential Removal Figure 24. Rotate Selection Differential Removal 
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TILT SELECTION DIFFERENTIAL REMOVAL 

1. Position the carrier to the extreme right. 
2. Remove the left dust cover, platen, feed rolls, and paper 

deflector. 
3. Remove the springs from the tilt interposers (#1, Figure 25). 
4. Disconnect the clevises and remove them from the links 

(#2, Figure 25). 
5. Remove the motor. 
6. Remove the tilt-latch springs (#1, Figure 26). 
7. Remove the tilt links (#2, Figure 26). 
8. Remove the positive bai I spring (#1, Figure 27). 
9. Remove the tilt-differential spring (#2, Figure 27). 

10. Remove the rotate-arm spring (#3, Figure 27). 
11. Remove the two C-clips and remove the tilt-differential 

assembly (#4, Figure 27). 
12. The following adjustments should be checked after the 

ti It-differential assembly is replaced. 
a. Ti It Detenting 
b. Latch Clearance 
c. Rotate Differential Guides 

Figure 25. Tilt Selection Differential Removal 
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Figure 26. Tilt Selection Differential Removal 
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Figure 27. Tilt Selection Differential Removal 

DIFFERENTIAL PLATE REMOVAL 

1. Position the carrier to the extreme right. 
2. Remove the left dust cover, platen, feed rolls, and paper 

deflector. 
3. Remove all the springs from the interposers (#1, Figure 28). 
4. Disconnect the clevises and remove them from the links 

(#2, Figure 28). 
5. Remove the two screws (#1, Figure 29) that hold the con­

tact plate to the frame. Remove the contact assembly, 
holding it to the front with a rubber band. 
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Figure 28. Differential Plate RE~moval 

6. Unhook the check-latch-link spring (#1, Figure 30). 
7. Remove the rotate-arm I ink (#2, Figure 30). 
8. Scribe the position of the pusher-arm plate to the power 

frame and remove the four mounting screws (#3, Figure 30). 
9. Remove the positive bail spring (#4, Figure 30). 

10. Carefully remove the pusher-arm-plate assembly. 
11. Remove the motor. 
12. Remove all latch springs (#1, Figure 31). 
13. Remove all latch links (#2, Figure 31)., 
14. Remove the left-hand motor mount (#3 1, Figure .31). 
15. I<emove the four differential mounting nuts (#4, Figure 31). 

NOTE: Do not lose the wedge in the lower-left mounting 
stud. 

Figure 29. Differential Plate Removal 

16. Complete the Cycle-Shaft Removal section. 
17. Remove the cycle-clutch latch bracket (#1, Figure 32~. 
18. Remove the C-clip from the negative latch link (#2, Fig-

ure 32). 
19. Remove the C-clip from the tilt-link stud (#3, Figure ~~2). 
20. Remove the rotate-arm spring (#4, Figure 32). 
21. Detach the check-latch clevis (#5, Figure 32). 
22. Remove the differential-bracket assembly. 
23. The following adjustments should be checked after the dif· 

ferential-plate is replaced. 
a. Rotate Differential Guides 
b. Tilt Differential Guides 
c. Rotate Latch Clearance 
d. Tilt Latch Clearance 
e. Tilt Detenting 
f. T ypehead Hom i ng 

Figure 30. Differential Plate Removal 
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Figure 31. Differential Plate Removal 
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Figure 32. Differential Plate Removal 

SELECTOR BAIL REMOVAL 

1. Remove the two screws (#1, Figure 33) that hold the con­
tact plate to the frame. Remove the contact assembly, 
holding it to the front with a rubber band. 

2. Scri be the powe r frame, remove the four mount i ng screws 
(#1, Figure 34), and carefully remove the pusher-arm as­
sembly. 

3. Remove the positive bail spring (#2, Figure 34) and pull 
the bail down. 

Figure 33. Selector Bai I Removal 

Figure 34. Selector Bail Removal 

4. ~emove all the C-clips from the positive bail shaft (#1, 
Figure 35). 

5. Swing the retainer (not shown) on the outside of the power 
frame out of the way and pu II the bai I shaft out. 

6. Work the bail assembly out through the bottom of the ma­
chine. 

7. The following adjustments should be checked after Selector­
Bai I is replaced. 
a. Latch Clearance 
b. Ba i I Down -Stop 

Figure 35. Selector Bail Removal 
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PRJ NT MAGNET ASSEMBLY REMOVAL 

1. Disconnect the cycle-clutch trip link (#1, Figure 36). 
2. Remove the support leg in the lower left corner (#2, Fig­

ure 36). 
3. Remove the four mounting screws (#3, Figure 36). 
4. Carefully remove the magnet assembly. 

Figure 36. Print Magnet Assembly Removal 
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LATCH PUSHER REMOVAL 

1. Remove the two screws (#1, Figure 37) that hold the con­
tact plate to the frame. Remove the contact assembly, 
holding it to the front with a rubber band. 

2. Disconnect the pusher springs (#1, Fig\Jre 38). 
3. Remove the C-clip on the end of the shaft (#2, Figure 38) 

and remove the shaft until the desired pusher is free. 
4. The following adjustments should be' checked after a latch­

pusher is replaced. 
a. Latch to pusher clearance 
b. Latch-pusher to armature clearance 

Figure 37. Latch Pusher Removal 

Figure 38. Latch Pusher Removal 



SHIFT MAGNET ASSEMBLY REMOVAL 

1 • Remove the spring from the hold armature (#1, Figure 39). 
2. Loosen the front mounting stud (#2, Figure 39). 
3. Loosen the rear mounting screw (#3, Figure 39). 
4. Slide the assembly forward and remove it. 
S. The following adjustments should be checked after the 

shift magnet assembly is removed. 
a. Shift-magnet assembly adjustments 

Figure 39. Shift Magnet Assembly Removal 

BAC KSPACE RAC K REMOVAL 

1. Remove the motor. 
2. Remove the backspace-rack spring (#1, Figure 40). 
3. Remove the three backspace-rack mounting studs (#2, 

Figure 40), one of which is not shown, and remove the 
rack. 

4. The following adjustments should be checked after the 
backspace rack is replaced. 
a • Tab-Lever Stop 
b. Backspace Rack 
c. Intermediate Lever 

Figure 40. Backspace Rack Removal 

SHIFT ARM REMOVAL 

1. Position the carrier to the left and remove the right dust 
cover. 

2. Remove the shift-contact assembly (#1, Figure 41). 
3. Remove the shift-arm brace (#2, Figure 41). 
4. Loosen the set screws that hold the shift-arm pivot (#3, 

Figure 41). 
5. Rotate the head counterclockwise, remove the tape from 

the shift-arm pulley, and put it on the tilt pulley. 
6. Remove the shift-arm pivot and arm. 
7. The following adjustments should be checked after the 

shift-arm is replaced. 
a. Typehead Homing 
b. Shift Contact Adjustments 

Fi gure 41. Sh i ft Arm Remova I 

OPERATIONAL CAM CHEC K PAWL AND 
ESCAPEMENT CAM FOLLOWER REMOVAL 

1 • Position the carrier to the left and remove the right dust 
cover. 

2. Disconnect the escapement I ink (# 1, Figure 42). 
3. Remove all C -cl ips from the check pawl shaft (#2, Figure 

42) . 
4. Slide the shaft to the left until the desired part is free. 

NOTE: Remove spri ngs on I y as necessary. 

I 
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Figure 42. Operational Cam Check Pawl and 
Escapement Cam Follower Removal 
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OPERATIONAL CAM FOLLOWER REMOVAL 

1. Remove the C-clips from the cam-follower pivot shaft (#1, 
Figure 43). 

2. Remove the auxiliary cam-follower spring (#2, Figure 43). 
3. Work the shaft to the right until the desired part is free. 

2 

Figure 43. Operational Cam Follower Removal 

OPERATIONAL CONTACT REMOVAL 

1. Remove the right rear mounting leg (#1, Figure 44). 
2. Remove the two mounting screws (#2, Figure 44) and re­

move the contact assembl y. 

Figure 44. Operational Contact Removal 
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OPERATIONAL MAGNET ASSEMBLY REMOVAL 

1. Perform the Shift-Magnet-Assembly Removal. 
2. Remove the actuator-arm spring (#1, Figure 45). 
3. Remove the two mounting screws (#2, Figure 45). 
4. Remove the actuator-arm pivot screw (#3, Figure 45). 
5. Remove the armature-link clevises (#4, Figure 45). 
6. Remove the mounting screw (#1, Figure 46). 
7. Remove the nut (#2, Figure 46) and carefully remove the 

magnet assembl y. 

Figure 45. Operational Magnet Assembly Removal 

Figure 46. Operational Magnet Assembly Removal 



OPERATIONAL LATCH BRACKET REMOVAL 

1. Remove the feedback-contact-assembly bracket by loosen­
ing the two screws (#1, Figure 47). 

2. Remove the mainspring and hub (#2, Figure 47). 
CAUTION: Care must be used when unwinding and re­
moving main spring. 

3. Disconnect the backspace-latch spring (not shown). 
4. Remove the back plate (#3, Figure 47). 
5. Disconnect the backspace-rack spring (#1, Figure 48). 
6. Disconnect the cam-follower spring (#2, Figure 48). 
7. Disconnect the spacebar and tab-latch springs (#3, Fig­

ure 48). 
8. Disconnect the tab-bellcrank I ink clevis (not shown). 

9. 
10. 
11. 
12. 

7 
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Figure 47. Operational Latch Bracket Removal 

Disconnect the detent spring (#4, Figure 48). 
Disconnect the carrier-return latch spring (#5, Figure 48) 
Remove the index-selection link (#6, Figure 48). 
Remove the carrier-return eccentric by removing the ec-

4 10 8 
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Figure 48. Operational Latch Bracket ReI oval 

centric nut ( lt7, Figure 48). 
13. Remove the escapement link (#8, Figure 48). 
14. Disconnect the carrier-return actuating spring and carrier­

return actuating-arm spring (#9, Figure 48). 
15. Remove the escapement-torque-bar restoring spring (#10, 

Figure 48). 
16. Remove the two mounting screws (the left one is not vis­

ible) and one nut (#11, Figure 48). 

17. Work the operational-latch bracket out of the machine. 
18. The following adjustments should be checked after the 

operational-latch-bracket is replaced. 
a. C5 and C6 Timing 
b. Mainspring Tension 

SHIFT CAM REMOVAL 

1. 

2. 
3. 
4. 

5. 
6. 
7. 
8. 

9. 
10. 
11. 

12. 

13. 
14. 

Turn the typehead counterclockwise and remove the re­
laxed rotate tape from the shift-arm pulley and put it 
around the ti It pulley. 
Remove the lower-case armature spring (#1, Figure 49). 
Remove the cam-follower spring (#2, Figure 49). 
Loosen the set screws and remove the cam follower arm 
(#3, Figure 49). 
Remove the three springs (#5, Figure 49). 
Remove the interlock C-clip (#6, Figure 49). 
Remove the detent (#7, Figure 49). 
Remove the C -cl i p from the shaft and remove the ratchet 
(#8, Figure 49). 
Disconnect the shift link (#9, Figure 49). 
Remove the shift-release arm (#10, Figure 49). 
Remove the shift-clutch spring (behind the ratchet). 
NOTE: Observe the spring position for replacement. 
Remove the shift arbor (#11, Figure 49). NOTE: Do not 
rotate the shaft backward. 
Remove the shift cam (#12, Figure 49). 
The following adjustments should be checked after the 
shift-cam is replaced. 
a. All shift mechanism adjustments 
b. Shift Magnet Assembly 
c. Upper Case Typehead Homing 

6 10 II 12 8 

Figure 49. Shift Cam Removal 
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OPERATIONAL SHAFT REMOVAL 

1. Complete the Shift-(am Removal. 
2. Remove the two I ugs and two screws from the bearing 

mounting plate (#1, Figure 50) and slide the plate off. 
3. Disconnect escapement I ink. 
4. Work the operational shaft to the right until it clears the 

cycle clutch pulley hub, then lift shaft out the top. 
5. The following adjustments should be checked after the 

operational shaft is replaced. 
a. All Shift Mechanism Adjustments 
b. Shift Magnet Assembly 
c. Upper Case TYP,ehead Homing 
d. Gear Mesh 

* Screw is hidden behind SHIFT ARM 

Figure 50. Operational Shaft Removal 

OPERATIONAL INTERPOSER BRACKET REMOVAL 

1. Complete the Shift-(am Removal. 
2. Complete the Operational-Magnet Removal. 
3. Complete the Operational-Shaft Removal. 
4. Complete the Operational-Latch-Bracket Removal. 
5. Remove the six (two shown) mounting screws (#1, Figure 

51). 
6. Remove the C5 Auxiliary Cam Follower. 
7. Remove the key-lever pawl guides from the operational­

interposer bracket (not shown). 
8. Work bracket assembly out through rear of machine. 
9. The following ad justments should be checked after the 

operationa I-interposer-bracket assembly is replaced. 
a. All Shift Mechanism Adjustm'ents 
b. Shift Magnet Assembly 
c. Upper Case Typehead Homing 
d. Gear Mesh 
e. 
f. 
g. 
h. 
i. 
j. 
k. 

Operational Latch Pivot Pin Eccentric 
Escapement Trigger Guide 
Mainspring Tension 
Keylever Pawl to Interposer C I€!arance 
Operational Latch Height 
Backspace Rack 
Pawl Clearance 

I. 
m. 
n. 

Clutch Latch Overthrow 
Carrier Return Actuating Arm 
Multiplying Control Lever 

Figure 51. Operational Interposer Bracket Removal 

CARRIER SHOE REMOVAL 

1. Remove the two card-holder screws (#1, Figure 52). 
2. Remove the two escapement-bracket screws (#2, Figure 

52) . 
3. Work the carrier out from under the escapement bracket 

to the ri ght • 

4. 

5. 
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Figure 52. Carrier Shoe Removal 

Remove the nut from the carrier-shoe stud and remove the 
shoe (#1, Figure 53). 
The following adjustments should be checked after tht, 
carrier-shoe is replaced. 
a. Carrier Shoe 
b. Escapement Bracket 



Figure 53. Carrier Shoe Removal 

INTERPOSER REMOVAL 

1. Align the carrier over the line lock interposer (#1, Fig­
ure 55). 

2. Disconnect the operational keylever springs, carrier-
return spring, and backspace spring (#2, Figure 55). 

3. Remove keylever upstop (#4, Figure 55). 
4. Remove the spacebar equalizing rod (#5, Figure 55). 
5. Remove the bell bail lever (#6, Figure 55). 
6. Remove the bell ringer bail (#7, Figure 55). 
7. Remove fhe margin rack (#8, Figure 55). 
8. Slip sound deadening over operational keybuttons (#9, 

Figure 55). 

8 7 I 

Figure 55. Interposer Removal 

9. Push the fulcrum rod to the interposer being removed with 
a fulcrum rod tool (#1, Figure 56). 

10. Remove the spring from the interposer being removed (#2, 
Figure 56). 

11. To remove the line lock interposer, it is necessary to re­
move the screws marked '~A" on Figure 55 and pull the 
interposer guide comb support forward (not shown). 

12. The following ad justments should be checked after the 
interposer is replaced. 
a. Keylever Guide 
b. Bell Ringer Bail Lever 

2 

Figure 56. Interposer Removal 
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CARRIER AND ROC KER REMOVAL 

1. Remove mount i ng strews (# 1, Figure 57). 
2. Remove card holders (#1, Figure 58). 
3. Disconnect ribbon lift spring (#3, Figure 58). 
4. Release rotate spring tension (#4, Figure 58). 
5. Remove tilt pulley spring (#5, Figure 58). 
6. Remove tape anchor screw (#6, Figure 58). 
7. Remove tapes (#7, Figure 58). 
8. Remove tape wiper (#8, Figure 58) if present. 

Figure 57. Carrier and Rocker Removal 

Figure 58. Carrier and Rocker Removal 

9. 

10. 
ll. 
12. 
13. 

Remove escapement bracket mounting liCrews (#10, Fig­
ure 58). 
Remove transport spring bracket screw (#1, Figure 59). 
Remove pri nt shaft gear (not shown) . 
Remove print shaft (#11, Figure 58). 
Remove Carrier & IRocker assembly. 

Figure 59. Carrier and Rocker Removal 

NOTE: If rocker removal is necessary, complete the follow­
ing steps: 

14. Remove anvil striker (#1, Figure 60). 
15.· Remove rotate spring, cage and pulley (#2, Figure 60). 
16. Remove tape guide (#3, Figure 60). 
17. Remove "C" clip on rocker shaft (#4, Figure 60). 
18. Loosen rocker shaft set screw and remove rocker shaft (#5, 

Figure 60). 
19. Check carrier & rocker and al ignment adjustments after 

reassembly. 

Figure 60. Carrier and Rocker Removal 
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CYCLE CLUTCH PULLEY REMOVAL (EARLY) 

1. Perform the Cycle-Clutch and Cycle-Shaft removal. 
2. Remove the IIC II c lip from the rotate be Ilcrank pi vot pi n 

(#1, Figure 61). 
3. Disconnect the rotate link from the rotate bellcrank (not 

shown) . 
4. Remove "C II clip and remove pivot pin (#2, Figure 61). 
5. Push down on the rotate balance arm (#3, Figure 61) and 

lift up on the rotate bellcrank until the two are clear of 
each other and then remove the bellcrank. 

6. Remove the cycle-clutch-latch spring (not shown). 
7. Remove the IIC II clip which hQlds the cycle-clutch-latch 

link to the cycle-clutch latch and disconnect the link 
from the latch (not shown) . 

8. Remove the bottom latch screw, loosen the top latch screw 
and slide the latch up and out (#4, Figure 61). 

9. Take the belt off the pulley and remove the pulley (#5, 
Figure 61). 

10. The following adjustments should be checked after the 
cycle-clutch pulley is replaced. 
a. Latch Height 
b. Cycle Shaft End Play 
c. Idler Gears 
d. Cycle-Clutch Spring 
e. Cycle-C lutch Latch Bite 
f. Damper-Spring 
g. Fi Iter Shaft Timing 
h. Print Shaft Timing 
i. C 1 and C2 Contact Timing 

3 2 

4 5 

Figure 61. Cycle Clutch Pulley Removal 

CYCLE CLUTCH PULLEY REMOVAL (LATE) 

1. Perform the Cycle-Clutch and Cycle-Shaft removal. 
2. Remove belt from pulley. -
3. Remove two set screws from pulley 0 One on top of the 

other used as a lock screw. 
4. Remove cycle clutch hub from pulley. 
S. Perform section 10 of early style cycle clutch removal. 

CORD REPLACEMENT 

NOTE: Remove the main spring. 

NOTE: Cut pre-stretched cords to following lengths for 
1111 & 15 11 machines: 

Tab cords 11 inch machines = 18-3/4 
Tab cords 15 inch machines = 23-1/2 

Carrier Return 11 inch machines = 18-3/4 
Carrier Return 15 inch machines - Cord should be cor­

rect length. 

Above lengths allow 1" for Figure 8 knot. 

1. With the carrier to the extreme right, feed the carrier re­
turn cord around the pulleys and connect to cord drum 
(#1, Figure 62). 

2. Connect carrier return cord to carrier usi ng long nose pi iers 
and spring hook (#2, Figure 62). 

3. Disconnect clutcn unlatching link (#1, Figure 63). 

4. Manually latch the clutch and turn the machine by hand 
unti I the carrier is pulled fully to the left. 

5. Connect the escapement cord to the drum with about 1 
turn of the cord on the drum (#2, Figure 63). 

6. Connect the end of the cord to th~ carrier and then place 
it on the pulleys (#3, Figure 63). 

7. Connect the clutch unlatchinfg I ink. 
8. Replace and adjust the main spring (5 turns) with the car­

rier resting at the extreme RH margin. 

CORD ADJUSTMENT 

A time saving method of transport card adjustment may be ac­
compl ished by tying a knot in the end of the cord as close to 
the hook as possible. 

, I 

Carrier Returrt -Cord Replacement 

3 2 

Figure 63. Escapement Cord Replacement 
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ELECTRICAL SPECI FICATIONS 

f---. Component Voltage 1 Current2 D.C. Resistance (o.~ 
Motor 115 1.0 amp 
K/B Lock Solenoid 48 160 329 to 397 
Ribbon Shift Maanet (lMaanet) 48 160 345 to 455 .--
Red Ribbon Shift (2 Magnet) 
and U.C. Shift Maanets 48 250 221 to 259 .-
All Other MaQnets 48 125 432 to 518 --
Ail Contacts Shall operate with 10 volts at 40 mao or 48 volts 

with 300 ma. 

1. Machine must perform all functions at ± 10% of specified voltages. 
2. Maximum currents at (in mao ) specified operating voltages. 

Magnet and Solenoid Operating Speeds 
Component Maximum Pick Time (48 V DC) 
K/B lock Soienoid 55 ms. 
Red Ribbon Shift Mq'gnet 
(lor 2 maQnet me¢hanism) 12 ms. 

All Other' Magnets 10 ms. 

10 MSAU M-rX :8 MS DO INITIAL PRINT CYCLE REPEAT PRINT CYCLE 

r48~ll ~~~ 
- t- f--

f-- -ill II 
f--

--- ~ 

I SELECTION ~ f-~ - ,- ,---

~-F-MAGNETS I f .. 
x-, J II I I 

~ u::t I I 

~-83 -1--- f---- -L~: 
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, I ~ n "i... J .L~ r-... 

~ [..~LAYIOFt- --- r--- f-- I- I--
II : I\., ~ - i I\. {--CYCLE CLUTCH L 
~ 

.10') 

I V : [\ I V '\ _L_ SELECTOR I 

BAIL CAMS i ) I "\ I / '~ ~ 
.050 _1--_'- ,-"- I--

I I " 1 / f--
i :..,.... I ~ : ./ .000 -- -
I I ! +-1 --
I 1 I I 

SELECTION AND 
N/C N/C 

CHECKING CONTACTS N/O N/O ",-;r. B!l.:, MAGNEWI,8'- 1 .L ... ~ SELECTOR LATCHES 1KNOCKOfF II : PUSHED fROM UNDER 

i BAIL ~ -~ 1 /'" .;;.... 
LATCH RESTORING ......... I / 1 ....... I 

-~ AND MAGNET K.O. 
CAMS Il--- 1 \1 

- - i-- --- ,--

- / 
,""\... .,/ I !'.. .,. .. '/ 

II , I 1 

~~EL~~~~~A~~I~E~ : - 1-- -----i--- -- -- -I 68' : i _1 - '----c-- I----- i- ----~ 
PRINT fEEDBACK i , 1 
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, --N/C -- T N/C N/C - --., 
20° t 3D N/O NiO 
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-2' 

PRINT SELECTION 
TIMING CHART 

I I I 
""-~ 

--

DEGREES 0' 10' 20' 40' 60' 80' 100' 120' 140' 160' 180' 200' 220' 240' 260' 280' 300' 320' 340' 360' 
SELECTION CAM SHAfT 

• MILL! SEC 3.587.17 14.3 21.5 2B.6 35.8 42.9 50.1 57.3 64.5 71.6 78.8 85.9 93.1 100.3 107.5 114.6 121.8 129.0 

-
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RED RIBBON SHIFT 
MAGNET 

RIBBON SHIFT MODE 
CONTACTS 

RIBBON LIFT 

CAM 

PRINT SHAFT TIMING AS 
REFERRED TO SELECTION 
CAM SHAFT 

PRINT FEED8ACK C-I 

rRiNT FEEDBACK C-2 

RED RIBBON SHIFT 
MAGNET 

RIBaDN SHIFT MODE 
CONTACTS 

RIBBON LIFT 

CAM 

PRINT SHAFT TIMING AS 
REFERRED TO SELECTION 
CAM SHAFT 

8LACK RIB80N SHIFT 
MAGNH 

PRINT FEED8ACK C-2 

PRINT RED 
INITIAL PRINT CYCLE 

'\2 MiS PUI, M~X 8 MS DO 
I~VDC r-, +-+-+-+--+---l>--1I-+-+-+-+-+--+-+IAPPROX,-f_-+-+---l--I-+-+-+--+-+-+---f--t--~-+-+--+-+-+---f...-,t--+-

...... mci l 

I I 
r-+-+-;-+-+-+-+--r-r-;-;~5~+-+-+-~-+~-4-- '~--r-+-+-;--r-+-+---ll-r-+-+-+-+-r-+---ll-t--+-+-+--+-I 
r-+-+-;-+--r-+-+--r-r-;-;~3 <--r-+-+-;--r-+-+~r-r-+-+-+-+-+---f-~I-t--+-+-+-~ 
1-+-+-+-+-+--+-+ __ I-+-;_4QZ~ ~~--r-+-+-~~-+~~r-r-+-+~~~~~~r-~+-+-~~-I 
I-+-+-+-+-+-+-+--t--+-+_.;I~ ~ , ""'" Q Z~--r-+-+-;--+-+-+---l'--h~+-;-+-r-"t---l---ll-+-+--;':':+-
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V r\. .040 

V ~ ~020 
..-" '-.. ~OOO 

135' 

N C 
j".,., 

NO N, 
85°1:3° 130 0 ± 3° 

-- --

I 

200 ± 3° 120' ± 3' -_NC_ 
O 

,-r-

ONE MAGNET RED RIBBON 

SHIFT TIMING CHART 

DEGREES 0 10 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 
SELECTION CAM SHAFT 

M1LlI SEC 3.58 7.17 14.3 21.5 28.6 35.8 ;42.9 50.1 57.3 64.5 71.6 78.8 85.9 93.1 100.3 107.5 114.6 121.8 129.0 

PRINT RED 'PRINT BLACK 
INITIAL PRINT CYCLE REPEAT PRINT CYCLE 

11 MS ~u ~Axl 8MS DO 

1 48VDC , 
APF'ROX 

I + I 

I I 

I I 

~mll 

I I 
~ I~ 

I 

I 
:I: U I ~ t;:3 

I ~~ ~ 
I g Z~ I .oeo 

/.,.. r--.. ii~ /' r--... I I .060 

I I:l:V IO~ 
ili!::: 

I /' '\ .040 

1 /,...1 'il I ...... V \ .020 

...j./ 
45' "H- I ~ 000 

I 135' I 

1 I 
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I 

I 

1 I . 
1 : I 

1 
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I 

1 

I 
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TWO MAGNET RED RIBBON 

SHIFT TIMING CHART 

DEGREES a 10 20 40 60 80 100 120 140 160 180 200 220 240 260 280 JO() 320 340 360 
SELECTION CAM SHAFT 

MllLI SEC 3.587.17 14.3 21.5 28.6 35,8 42.9 50.1 57.3 64.5 71.6 78.8 85.9 93.1 100.3 107.5 114.6 121.8 129.0 
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LOWER CASE SHIFT 
MAGNET 

LO"l'R CASE SHIFT 
CAM 

'I MODE 
CONTACTS 

'2 MODE 
CONTACTS 

lO"l'R CASE CONTACT 
AITUATOR 

LOWER CASE SHIFT 
CONTACTS 

LOWER CASE SHIFT 
fEEDBACK. C-4 

UPPER CASE SHIFT 
MAGNET 

UPPER CASE SHifT 
CAM 

'I MODE 
CONTACTS 

'2 MODE 
CONTAcTs 

UPPER CASE CONTACT 
ACTUATOR 

UPPER CASE SHIFT 
CONTACTS 

UPPER CASE SHIFT 
FEEDBACK (-3 

8 MS DO 
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60 
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50 POSITION AMP CONNECTOR OR NOTE XII 

I tC 501892 
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KEYBOARD MODE 

o 

RIBBON MODE 

~REAR 
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CORRESPONDENCE WIRING DIAGRAM 
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NOTE XIII 

NOTE XI 
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NOTES 
X RIBBON SHIFT IS AN OPTIONAL FEATURE 

XI MAY BE WlRED AS SHOWN FOR EVfN BtT CHECK 
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SHIFT 
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XII SQUARED LETTERS ARE PIN CONNECTIONS AS SEEN FROM OUTSIDE OF CONNECTOR 
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UC C3 

SHIFT FEEDBACK 

LC C4 

C5 

BACKSPACE, SPACE, TAB 
FEEDBACK 
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CRTN, INDEX 
FEEDBACK 

Old Wiring _. -._.-
New Wiring r ( Effective with SiN 4604492. 

KEy-----
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CONTACTS Sr.OV;~, 'f'~17H ALL CLliTChES LATCnED 
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NOTE xn 
MOTOR 

RED ) 
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,I ~I 'I I 

~b I /)b2 Ab3 Ab4 

~ / ~ ~~ ~~ 
28 ,// 29 25 

II 

<T---t ! iii' ~' I ~ I I 

I 
I I 

~ 

l
b5 Ii: ,b6 

9 
J 

~
:: 
~ 

I I 
I I! 
9b7 Aba 
~ 

23 24 26 

15 I 
I 
I 

I '[ S~FT- I'MPRE~SlON! 
: i rtl3 

~ 't3k4 I Ir---3 I I el e3 ' 
~ i, A ~ LUI;: ,01 ~ ~ ,> I 

ffLC211 t ~d ;~:I 
d8 c11. I 85 .7 I ' i, 

38 19 a II ! : I 

1 ~~~~leMJJ)" I t.LI-:~t.LL~AUL-.'i e6 il:rl, I L:.i_1 Y--I ~ I I v----'--' i:, I I ,I 
IJ IC jJ i iK" :. ' I! I L~~--T1 L 1 ~~,~-%, I' ' II i 
IC: I, I , '\, I i I I 

NOTES E i L ~.,.L.o -L{) -l...o: I I 
• DENOTES TUNGSTEN CONTACTS T ~ o---t:> ~ - I I . 

~ SHIFT MODE I 
X SQUARED NUMBERS ARE PIN CONNECTIO S 1- , LCD=----, 

AS SEEN FROM OUTSIDE OF CONNECTOR TAB INTERLOCK c:r--, I . CRTN INTERLOCK I 37E---":ll:1 ~t J 
~ 

ZONE ~ 46~--()-----. ! UC" 1\ --

35~---o------Cl '2-.q' ; 34 ~ o----h ~. 'I~ I 

i i END OF LINE 18 ! : I #2T 
~ ~ / ~ ! UC ~ 
45 16 42~, I' :30~ 

L;----

I ______ I 36~T 
1---------..J 

I 

~40 
r--O / 

~-4 CI 

~-l )22 
r-~J 
I ilta-<{ C2 

1~·~21 

C3 

SHIFT 
44 

LC C4 

~~ SP, SPACE, TAB 
----720 

-----717 
C6 
CRTN, INDEX 

739 

'" I 

"'" 



~ 
I 

-...,J 

115 V AC 
60 

WHITE 

MOTOR 

GREEN 

~8 
-=- FRAME GND 

• 

o ~0[!][;}~GGEJGGDD 0 

~GElE]~~GEJ0El0DD 
o ~G~[;]GJGG0G0DD 0 
oB[;]Q[;]GGGJ[;JGlGJGJO[1]o 

50 POSITION AMP CONNECTOR OR NOTE XII 

IEC 5()2295--~' 
1,13528-8 j 

KEYBOARD 

w 

KEYBOARD MODE 

RIBBON NOTE X 

LEFT 

CENTER 

RIGHT 

RI6BON MODE 

W 
QJ~ 
~ 

FRONT 

~ CENTER 

~REAR o--L> 

BCD WIRING DIAGRAM 

PRINT SELECTION 

GJ 

P'-' 1 0 '-' I 6'=' 0= I O~ I 0 = I 6"0' OMAG.COM. )0 
h7 

[!J 

BOTTOM LEFT 

ODD BIT CHECK dJ 

TOP RIGH T 

OPERATIONAL 

~ TAB INTERLOCK ~ ____________ CRTN INTERLOCK 

G~ ~~ 
~ END OF LINE 

[]~ 

NOTES 
X RIBBON SHIFT IS AN OPTIONAL FEATURE 

XI SQUARED LETTERS AIlE PIN CONNECTIONS 
AS SEEN FROM OUTSIDE OF CONNECTOR 

XII MAY lIE WlRfD AS SHOWN fOR E""'N lilT CHfCK 

b6 

~ 

G»GJ 

~ 
o 

~--+------7)10 

b8 

1 - CIRCLED NUMBERS ( 1 , 8 ,ETC.) INDICATE BIT LINES 

2 - CONTACTS SHOWN WITH ALL CLUTCHES LATCHED AND 
WITH SHIFT CAM DETENHD IN LOWER CASE 

3- Alphabetic characten in squares ( m ~ , etc.) comospond to 
"'MP CONNECTOR pOsilions. 

UC C3 
SHIFT FEEDBACK 

LC C4 
SHIFT FEEDBACK 

C5 
BK SP, SPACE, TAB 
FEEDBACK 

C6 
CRTN, INDEX 
FEEDBACK 



-~ ----- - - - -

SELECTION AND TILT-ROTATE SCHEDULE 

BCD KEYBOARD I CORRESPONDENCE KEYBOARD 

R R 
U L T C T 2 R R R U L T C T 2 R R R 
C C 2 K 1 A 1 2 5 HT ROT C C 2 K 1 A 1 2 5 TLT 

• A 0 1 0 1 1 -I 1 3 -5 A a 0 0 1 1 0 0 1 2 

• B 0 1 0 1 0 1 3 +1 B b 1 0 0 0 0 0 1 

• C 0 0 0 1 0 1 1 3 -4 C c 1 0 0 1 0 0 1 1 

• D 0 1 0 1 1 0 3 +2 D d 1 1 0 1 1 0 1 1 

• E O· 0 0 1 1 0 1 3 -3 E e 1 0 0 1 1 0 1 

• F 0 0 0 1 0 0 3 +3 F f 0 0 0 1 0 1 1 3 
? G 0 1 0 1 0 0 1 3 -2 G 9 0 1 0 1 1 1 1 3 
tl H 0 1 0 0 1 0 1 3 -I H h 1 1 0 0 1 0 1 
[ I 0 0 0 0 1 0 3 +4 I i 0 1 1 1 0 0 2 

• J 0 0 1 1 1 1 1 2 -5 J i 0 0 0 1 1 1 3 

• K 0 0 1 1 0 1 2 +1 K k 1 1 0 1 0 0 1 

• L 0 1 1 1 0 1 1 2 -4 L I 1 0 0 0 1 0 1 1 

• M 0 0 1 1 1 0 2 +2 M m 0 0 1 1 1 1 1 2 .' N 0 1 1 1 1 0 1 2 -3 N n 1 0 0 1 0 1 1 

• 0 0 1 1 1 0 0 2 +3 0 0 0 0 1 0 1 0 1 2 
! P 0 0 1 1 0 0 1 2 -2 P p 0 1 0 1 1 0 3 

')I( Q 0 0 1 0 1 0 1 2 -I Q q 0 0 0 1 0 0 3 
J R 0 1 1 0 1 0 2 +4 R r 0 1 1 1 1 0 1 2 

• S 1 0 0 1 0 1 1 +1 S s 0 1 1 0 1 0 2 

• T 1 1 0 1 0 1 1 1 -4 T t 1 1 0 1 1 1 1 

• U 1 0 0 1 1 0 1 +2 U u 1 1 0 1 0 1 1 1 

• V 1 1 0 1 1 0 1 1 -3 V v 0 1 1 1 0 1 1 2 

• W 1 1 0 1 0 0 1 +3 W w 0 0 1 0 0 0 2 

+ X 1 0 0 1 0 0 1 1 -2 X x 1 0 0 1 1 1 1 1 

~ % Y 1 0 0 0 1 0 1 1 -I Y y 0 0 0 0 1 0 3 
I 

ex> 
,...,... Z 1 1 0 0 1 0 1 +4 Z z 1 0 1 1 1 1 0 

• 1 1 1 1 1 I 1 I 0 -5 [ ] 1 1 1 I 1 1 1 0 

• 2 1 1 1 1 0 1 0 +1 ,g: 2 1 1 1 1 0 1 0 

• 3 1 0 I 1 0 1 1 0 -4 /I 3 1 0 I 1 0 1 1 0 

• 4 1 I 1 1 1 0 0 +2 $ 4 1 I 1 0 1 0 1 0 

• 5 1 0 1 1 1 0 1 0 -3 % 5 1 1 1 I 1 0 0 

• 6 I 0 1 1 0 0 0 +3 «;: 6 1 0 1 1 0 0 0 

• 7 1 1 1 1 0 0 1 0 -2 & 7 1 0 1 1 1 0 1 0 
@. 8 1 1 1 0 1 0 1 0 -1 * 8 1 1 1 1 0 0 1 0 

: 9 1 0 1 0 1 0 0 +4 ( 9 1 1 1 0 0 0 0 

> ~ 1 0 1 0 0 0 1 0 0 ) 0 1 I 0 1 0 1 0 0 
- 0 1 1 1 1 1 2 0 - o I 1 0 0 0 0 3 

-..r # 1 1 1 0 0 0 0 +5 + = 0 1 0 1 0 1 3 -- 1) 1 1 0 1 1 1 1 0 0 ! 0 1 1 1 1 1 2 

< & 0 0 0 1 1 1 3 0 : ; 0 0 0 1 1 0 1 3 
t::. $ 0 0 1 0 0 0 2 +5 " I 0 0 1 1 1 0 2 

l...r , 1 0 0 0 0 0 1 +5 , , 0 1 0 1 0 0 1 3 
;~ 0 1 0 0 0 0 3 +5 0 0 1 1 0 1 2 li., / 1 0 0 1 1 1 1 1 -5 ? / 0 1 0 0 I 0 1 3 

I o in Square* - Indicates; 1. Selection Contact Transferred 
2. Latches Active 

1 in Square* - Indicates Selection Magnet Energized 

*Exception - 1 in R5 Column Indicates Both Selec-
tion Contact Transferred and Magnet Energized. 

ROT 

-2 
+5 
-2 
-3 
+2 
-4 
-5 
+4 
+3 

0 
+3 
-I 
-5 
+1 
-1 
+2 
+3 
-3 
+4 

0 
-4 
-4 
+5 
-5 
+4 

0 
-5 
+1 
-4 
-1 
+2 
+3 
-3 
-2 
+5 
+4 
+5 
+1 

0 
-3 
+2 
-2 
+1 
-1 

B 
C 
D 

C 
o 
R 
R 

TYPEHEAD LAYOUT 

-. - '? 
):( <. _ _ • [ * ACE r-G H E B D F I 

! 1 -< -< < < 
~ N -<"'! ~ N -<"'! i I 

NN N" -IC 
_ N 

N N'-IC 
U)i~ 

N N N N N N 

'i'i 'i _ N .. .. ~U) a.Oar) tO~ _ N ':N ~ .... N 
\' I I I I I I I I I I I I I I I I 

0:: 0:: 0:: 0:: 0:: 0::0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 0:: 

[ (J & ~': $ Z@ %,¢ I) ( ] 3 7 8 4 z 2 5 609 
X U D C L T N E K H B x u d c 1 t n e k h b 
M V R A 0 0 " I 5 W m v r a 0 ! , i s w 
G F : , ? J + P Q Y g f ; ,iI i - p q y -

'w l IWI 
Il: I I ::E, 
101 101 
I :I: I I :c I 

T-l,2 

T-O 
T-l 
T-2 
T-l,2 

* With one exception, home position (Zero Rotate) selection on the 73 Series 
is identical to the 72 Series - i.e., no rotate latches are active. On the BCD 
machine, home position, during zero tilt only (~ & », is selected by the 
cancellation method - i.e., all rotate latches are active (see the Selection and 
Tilt Rotate Schedule 

On the BCD machine only, the symbol> (Greater Than) may be used to check 
type head homing. 



BC D MACHINE 

ALPHABETIC & NUMERIC BIT CODE 

N 
0 

C T 
CHARACTER CASE 1 2 4 8 A B K E · ...-- U 1 
_- A L 1 0 0 ·0 1 I 0 · ...-...- U .0-I-l-...- B L 0 I 0 0 1 1 · - U I 
-...- C L I I 0 0 I 1 1 · --- U 1 
...- D L 0 0 1 0 1 1 0 · -...... ' U 1 
...- E L 1 0 1 0 1 1 1 

• ...-...- ~to 1 
...- F 1 1 0 1 1 1 

? -- U 0 1 0 1 1 1 1 

1-=: G L 1 1 1 0 1 1 0 

l:{ -- -- U 0 0 1 1 1 1 1 --- H L 0 0 0 1 1 1 0 

5----;- U 1 0 1 1 1 1 0 
L 1 0 0 1 1 1 1 · ...--- U 1 

__ -- J L 1 0 0 0 0 1 1 · --.- U 1 
:..-- K L 0 1 0 0 0 1 1 

~----( U 1 
L 1 1 0 0 0 1 0 · ...-...- U 1 

...... - M L 0 0 1 0 0 1 1 

!- ...-'- U 1 
N L 1 0 1 0 0 1 0 

I!-- ...... - U 1 
0 L 0 1 1 0 0 1 0 

, -- U 0 1 0 1 0 1 0 
;,-- P L 1 1 1 0 0 1 1 

j.....-- ....... -- U 0 0 1 1 0 1 ~ 
Q L 0 0 0 1 0 1 1 

J ..._ -- U 1 0 1 1 0 1 1 

-- R L 1 0 0 1 0 1 0 

~--
...- U 1 
S L 0 1 0 0 1 0 1 · --- U J 

-- T L 1 1 0 0 1 0 0 · ...-...- U 1 

- U L 0 0 1 0 1 0 1 · -- U 1 
..._...- V L 1 0 1 0 1 0 0 .---- U 1 
.- W L 0 1 1 0 1 0 0 

+: ...- U 0 1 0 1 1 0 0 
...---X L 1 1 1 0 1 0 1 

0/0 .,..,.. ........ U 0 0 1 1 1 0 0 
.-- y L 0 0 0 1 1 0 1 

"" -- U 1 0 1 1 1 0 1 
..- - Z L 1 0 0 1 1 0 0 . ..---- 1 - 1 L 1 0 0 0 0 0 0 · -- I 
.- 2 L 0 1 0 0 0 0 0 · ...-- U 1 
...- 3 L 1 1 0 0 0 0 1 .----' U 1 

...- 4 L 0 0 1 0 0 0 0 · --- U 1 
_-- 5 L 1 0 1 0 0 0 1 · .---

U 1 
_-- 6 L 0 1 1 0 0 0 1 · - U 1 

...-...-7 L 1 1 1 0 0 0 0 

(ill ..._ ...- U 0 0 1 1 0 0 1 

-- 8 L 0 0 0 1 0 0 0 

-- U 1 0 1 1 0 0 0 
...- ...-

9 L 1 0 0 1 0 0 1 

~--; U 0 1 1 1 0 0 0 
L 0 1 0 1 0 0 1 

~~,- -- U 0 1 1 1 0 1 1 

- L 0 0 0 0 0 1 0 

-~--; U 1 1 1 1 0 0 1 
L 1 1 0 1 0 0 0 

_'--- -- r U 0 1 1 1 1 0 1 
L (I 0 0 0 1 0 0 

>~.,; U (I 1 1 1 1 1 0 
L 0 0 0 0 1 1 1 

6..._ -- U 1 1 1 1 0 1 0 

-- $ L 1 1 0 1 0 1 1 

-+t+- _-- U I 1 1 1 1 0 0 -- L I 1 0 1 1 0 1 

f: --- U 1 1 1 1 1 1 1 -- . L 1 1 0 1 1 1 0 

~/-; 
U 1 
L I 0 0 0 1 0 1 

NOTES: 
1. Selecting this type head position in 

upper case will generate an invalid 
code. The BitCheckmayappeareither 
odd or even. 

2. B its are formed by contact closure 
(print selection transmitting and shift 
mode) between terminal "Y" and the 
bit lines (see BCD Wiring Diagram, 
pogc 20). 

3. All bits formed by selection of any 
alphabetic or numeric character ore 
indicated by lilli, 

BIT 

OPERATION 

Space 
Backspace 
Tab 
C. R • 
Index 
U.C. SH. 
L.C. SH. 

NOTES: 1-

2. 

BC D MACHINE 

OPERATIONAL BIT CODE 

C 
1 2 4 8 A B K 

1 0 1 1 0 0 0 
0 1 1 1 0 1 1 
1 0 1 1 1 0 1 
1 0 1 1 0 1 1 
1 0 1 1 1 1 0 
0 1 1 1 0 0 0 
0 1 1 1 1 1 0 

Both a 4 and an 8 Bit are transmitted dUI 
each operational function. Closing any N 
operational feedback contact (C 3, C4, C5 

ing 
/0 
, or 
io-C6) connects terminal X (see BCD Wiring D 

gram, page 7) to lines 4 and 8. 

All other bits for operational functions 
generated by closure of the operational tro 

are 
ns-

mitting contacts and are gated by either C3, 
C4, C5, or C6. 

BC~ MACHINE 

CONTACTS INVOLVED IN GENERATION OF ALPHA-NUMERIC BITS 
TERM. THROUGH DIODES, PRINT SELECTION TERM. CASE 

IN TRANSMITTING AND SHIFT MODE CONTACTS OUT 

2 2 

R5 N/C & R2A* N/O y U or l 
r-__ r-____ ~R~5~N~W~O~&~R=2A~N~li~IC~&~*2~N~I/~IC~-------------+~ _____ ~ __ 

R1 N/O y 'U or l 
o & R2* N/C & 0 & *2 N/O y I U 

4 4 
*1 N/C & R2 N/O & R2A* N/C 
#1 N/O & 0 & R2A* N/O yY ---1

1
- U

L 
r-__ r-~ __ ~O~&~Rc1*~N~/IC~&~O~&_*=2~N~I~~O ____ . ___________ ~ ___ YL_~ __ ~ __ 

8 8 0 & "2 N/O y I u 
o & R2A N/O & *2 N/C y I l 

~C""::~~+-C~~=:---+~~D~~-7E2~~~'~7:*---:-:N--/O=--&--;r#.2-.-N--;/C-------·~~~~~~-----+---'-yy:.- -_ 3 -~ ~ul: ~ 
o & CK N/C.& 0 & #2 N/O _ 

NOTES: 1. Asterisked (*) rotate contacts are bottom right - all others 
are bottom left. 

2. Circuits through N/O Tilt, Rotate, and *1 & #2 Mode contacts indicate that the 
contact is transferred. 

I 
3. Circuits through N/C Tilt, Rotate, and *1 & 112 Mode contacts indicate that the ___ -~I,.I 

cpntact is not transferred. _ 
l::=======±==========:=======--=_::-.:-=~-= ::::_~.~-:.. 

4-9 



~ 
I ....... 

o 

a 

[l~~~~g g~-~-:i~---il- ~ g-~--~~~~-~ -~--l 
0000 0000 0000 GOOO ___________ 1 ________________ --.J 

12345678 12345678 

SEL CONT TERM BLOCK TAB B.S. INDEX 

TERMINAL END VIEW OF SELECTION CONTACTS 

R2 T2 T1 R2A R1 CK R5 R5 

1 
2 
3 

; 000 4 

r11'l ........, ~ ~ I~, 
I' ~ 
I, I I' " r+-n I ! Ihl: : 

I" Ii' I I 

1 j ,I! I! I Ii c 
QIZP(I I i7}1 I 111:1J!_t}g--S:i~V? 1/( Ii ~JIII172.~b8 

00. 5 
000 6 

j'O:I:Pn:\! :0;' 
I,' 'II !U" I II'I:! 

1TM~V 01 ( II-'-~ -'-=l:~:-~I-=t---r=r-'-- j( T ~II 

b6 

b2 06 04 b2 07 

BCD CORRESPONDENCE 

T2 CK T1 R2A Rl R2 R5 

SEL MAGS 
9 h 
~ ~ 

r---. :...:.-:~ h...---..~ •••• 
o 0 0 0 Jr '\ 0 0 ~/o 

12345678 12345678 

SEL MAG TERM BLOCK 

SELECTION MAGNET WIRING CHART 

COIL BLACK LEAD WHITE LEAD 

T2 9-2 9- 1 I 

CHECK 9-4 9-3 

Tl 8-6 9-5 

R2A 9-8 9-7 

Rl h-2 h-l 

I 

R2 h-4 h-3 

-R5 h-6 h-5 

00. 7 ioo. 8 I 

~ 
I 1 
100. 

1000 2 
00. 3 

it: 4 
5 
6 

~: 7 
I I 8 

~' 
I 
~: I I 'n' I I 

i u: [nul 
~' 
~ , 

d 

L-J SPACE C.R. 

OPER TERM BLOCK OPER MAGS 

111 X 
U .W 

...0 0 V') ~ 0 

~ ~cOU~ 

~o ~JL,o~.o n 1'1r-n°m 
III ii illi 11I1II lill 
Ilillilllllllw 
6) 6;)1 

OPERATIONAL TRANSMITTING CONTACTS 

OPERATIONAL MAGNET WIRING CHART 

COIL BLACK LEAD WHITE LEAD 

TAB d-4 c-5 
SPACE d-5 c-7 
BACKSPACE d-6 c-8 
CARRI ER RETURN d-7 d-l 
INDEX d-8 d-3 

L _____ 



OPO CUSTOMER ENGINEERING 
Selectric I/O Reference Manual 

Section 5 

This publication is a copy of the FE Service Index. It is a val­

uable service aid to the CE who is trouble-shooting the Selectric 

I/O. 

Included are diagnostic flow charts which follow the sequence 

of operation and point out the area of adjustment(s) required 

to resolve I/O malfunctions. The numbers found in the blocks 

on each chart refer to a specific adjustment or service hint 

(S.H.). When additional information is required, the "Selectric" 

I/O Reference Manual should be consulted. 

When diagnostic charts are not effective a brief narrative and 

illustration are used. 

FIN 241-5302-0 

Reprinted July. 1966 

A II rights to reproduce this material are reserved by IBM. 
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SPACING ••••••• 

PRINT ESCAPEMENT. 

SHIFT OR ENTER. 

TAB MECHANISM. 

CARR I ER RETURN 
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BACKSPACE 

No 

No 

Yes 

No 

Pawl Binds 
Spring Off Pawl 

Tab Lever Restricts Pawl 1.7 

Wom Escapement Pawl 1.8 

Yes 

Intermediate Lever Loose or Broken 1.5 

Yes 

Intermediate Lever 1 .5 
Bellcrank Stud 1.4 
Escapement Bracket I .7 
Binds 1.6 
latch 1.3 
Worn Pawl SH 1.12 

Latch or Cam Follower Broken 

Keylever Pawl Off or Adjust. 1.2 
Spring Off Interposer or Wrong Spring I .11 
Cam Release Lever is Binding or Rusty. Adjust. 1.1 
See Output Mc)de 

Too Far 

No 

Check 
Interposer Restoring 1.10 

Interposer Latch Spring 
Off Or Binding 
SeeSH1.9 

Yel 

Figure 1.0 

1.0 

1.1 

1.2 

BACKSPACE 

Backspace Adjustments 

Wi th the interposer and cam latched, form the Re lease 
Lug to obtain .035 11 

- .045 11 clearance between the 
Interposer Lug and the Release Lever Lug. 

The Keylever Pawl clears the interposer by .020" -
,025". 

1.3 

1.4 

5·1 

The latch to bai I clearance should be: 
a. .003 11 

- .015 11 Space/Backspace. 
b. .003 11 

- .010 11 Carrier Return/Index. 
c. .003 11 

- .015 11 Tab or Wordmark. 

Adjust the Intermediate Lever adjusting screw to ob­
tain .005" - .015 11 between the B/S Rack and B/5 
Pawl with all parts at rest. This adjustment is used to 
position the Backspace Rack at rest. It MUST NOT 
be used to determ i ne the throw of the backspace rack. 



1.5 

1.6 

1.7 

1.8 

Adj ust the i ntermedi ate lever, front to rear, so that 
the escapement pawl does not fall into the next rack 
tooth when hand cyc Ii ng. The escapement paw I 
should ride to a point just before it drops into the rack 
tooth. 

Binds - Check the following: 
a. Feed roll mounting arm hits the tab overthrow 

stop. 
b. Dust covers and card holders. 
c. Anvi I and front carrier shoes. 
d. Rear carri er shoe. 
e. Escapement cord is off its pu Iley. 
f. Pinion Gear. 

Adjust Tab Lever stop on the escapement pawl mount­
ing bracket so that both pawls bottom fully in the 
rack and the extensi on lug on the tab lever clears the 
pawls by .00111 - .003 11 . 

Backspace may go a fu II space but a worn escapement 
pawl wi II cause the carrier to skip ahead '1/2 space. 
See Fi g. 3. 1. Look for thi s condi ti on under powered 
operati on. To prevent a reoccurrence,· rep lace the 
escapement pawl AND rack. 

1.9 S.H. OPERATIONAL CAMS 

Effective with SELECTRIC I/O Printer SIN 4609595, 
. a new operati ona I cam and ratchet wi· I I be in pro­
ducti on. The cam ratchet has been extended and the 
bearing surface within the cam has been elongated to 
provide longer bearing life. The cam wheel mounting 
stud has a Iso been extended so as to provi de greater 
release lever bite on the cam wheel. The improved 
bite wi II eliminate extra cycles of the Operational 
cams caused by the release lever slipping off the 
side of the clutch wheel. 

Part No. 

1159886 
1159267 
1159269 

Description 

CR cam 
SB cam 
Ratchet 

1 .10 S. H. OPERATIONAL INTERPOSER RESTORE BAI L 

When the operati ona I interposer restore bai I requi res 
readjustment to insure positive overthrow of the in­
terposers on their latching surface, it is no longer 
necessary to form the lugs on the operational inter­
poser restori ng bai I. A sma II retai ni ng c Ii p may be 
placed on the operational interposer restoring bai I 
in the area where each interposer contacts the re-

1.11 

1.12 

5-2 

store bai I when being restored. This clip wi II pro­
vi de approxi mate Iy .015 11 more interposer restori ng 
motion. The c lip is PN '1110093 and is described 
as a feed roll retainer clip used on standard typebar 
machines. This clip may be obtained through any 
local branch office stockroom. 

S. H. OPERATIONAL INTERPOSER SPRINGS 

The operational interposer springs have been rede­
signed to provide greater spring tension and more re­
liable tripping of the operati onal cams. When fai l­
ures in the operational area are encountered and it 
is suspected that these springs are fai ling to properly 
trip the operationa I cams, a II the interposer springs 
should be replaced with the following new part 
numbers. 

NOTE: The operational cam pawls should be 
checked frequently for wear. They should be re­
placed approximately every 15 months in machines 
experiencing normal usage. Machines experiencing 
heavy usage such as 24 hour/day operation wi II re­
quire that these pawls be replaced more frequent Iy. 

Part No. 

150047 
1134948 

Descri pti on 

Spring, spacebar interposer 
Spring, operational interposer 
(a II except space) 

Note: Occasional malselections may also be 
caused due to fai lure of the interposer to trip the 
space cam. This can happen if the space interposer 
is tri pped off, trave Is to the rear, but does not tri p 
the space cam. I f the next pu Ise to the pri nter is to 
the pri nt magnets, thi s pu Ise wi II start to acti vate 
the pri nt magnets and then the interposer wi II tri p 
the space cam openi ng C-5 and therefore cut the 
pulse to the print magnets. This wi II cause such a 
short durati on of pu Ise on the pri nt magnets that a 
ma Ise lectj on wi II resu It due to improperly se lected 
latches. 

S. H. BACKSPACE CAM PAWL WEAR 

Backspace cam pawls may be checked for weat dur­
ing inspection or on service calls by using this 
method: 

Hold the carrier and repeatedly operate the back­
space. Worn pawls wi II slip on the cam and ratchet 
and can be heard immediately. 



SPACING 

No 

No 

Key Lever Linkage 
Key Lever Pawl Adjust. 2.2 
D Interlock 2.4 
Spocebar tnterlock 2.12 
See Output Mode 

Filter Shaft Interlock 2.12 
Binding Release Lever 
Spring Off Interposer 2.13 
Wrong Spring 2.17 

No 

Release Lug AdjU~t. 2.1 
Bind In Release Lever 
Or Com-Rust 

Yes 

Check: 
Carrier Bind 
Dust Covers 

Yes 

Not Enough 

Feed Roll Mounting Arms 
Cord Holders, Rear Anvil and Shoes 
Rear Carrier Shoe 
Escapement Cord Off Pulley 
Pinion Gears Bind 
MoinSpringTension 2.11,2.18 
Escape Sha ft 2. 19 

Check: 
Interposer Restoring 2.16 
Interposer Latch Spring· 
Off Or Binding 
See SH 2.15 
Worn Pawl Fig 3.1 

Yes 

Escapement Link 2.7 
Escapement Cam Is Restricting Trigger 2.9 
Trigger Not Latching 
Latch To Bail Clearance 2.3 

Figure 2.0 

2.0 

2.1 

2.2 

2.3 

2.4 

2.5 

2.6 

2.7 

SPACING 

Spacebar Adjustments 

Wi th the interposer and cam latched, form the Re lease 
Lug to obtain .035 11 - .045 11 clearance between the 
Interposer Lug and the Release Lever Lug. 

The Keylever Pawl should clear the interposer by 
.020" - .030 11 . 

The backstop should be adjusted so that the keylever 
pawl operates freely (.035 11 bite). 

The latch to bai I clearance shou Id be: 
a. .003 11 - .015" Space/Backsp'Jce. 
b. .003" - .010" Carrier Return/Index. 
c. . 003 11 - .015 11 Tab or WordmlJrk. 

The lockout shaft may flip over if the lockout shaft 
link is a I lowed to move to the left I::>r right. A cJip, 
PN 1138464, may be installed on the lockout bail to 
limit any movement. 

The pawl mounting stud should clear the Escapement 
Torque Bar by .00111 at the closest point. 

The Torque Bar should clear the Release Lug by .002" 
- .010". Later models use high side of spec. 

The Esc':lpement Li nk shou Id span the gap between the 
Escapement Cam Follower Arm and the Spacebar Trig­
ger Lever. 

5·3 

Pawl Mounting Stud Loose or Mal-Ad!usted 2.5 I 
Torque Bar To Pawl Lug Clearance 2.6 
Trigger Adjustment 2.8 

2.8 The trigger shou Id disengage from the Torque Bar 
when the pawls are .010" - .015" from the rack. 

2.9 Escapement should occur after printing and after the 
typehead has moved away from the platen by 1/411 to 
1/2 11 • 

2.10 Escapement Shaft binds may be relieved by tapping 
the bearings on the Escapement Shaft to improve the 
bearing alignment. 

2.11 The Mainspring tension should be 1/2 to 3/4 Lbs. at 
R.H. margin. See 2.18. 

2.12 Position the escapement cam left or right to leave 
.020 II - .030" latera I motion in the Lockout Cam 
when it is on the high point of the Escapement Cam . 
Adjust the Lockout Cam to allow .020 11 - .030 11 front 
to rear moti on in the I nterposer when the Lockout Cam 
is engaged. Adjust the Interposer Guide Bracket for 
.015 11 - .025 11 clearance between the Interposer and 
Lockout when the Lockout is at rest. (Note: For 
the late level Interlock - see Reference Manual.) 

2.13 The Spacebar Interposer spring should be in the middle 
hole of the Interposer. See 2.17. 

2.14 S.H. INTERMITTENT FAILURE TO SPACE 

Intermittent space fai lures can be caused by excessive 
cycle clutch overthrow or incorrect print escapement 
cam timing. 



2.15 

2.16 

2.17 

S. H. OPERATIONAL CAMS (EXTRA CYCLES) 

The cam wheel mounting stud has been extended so 
as to provide greater release lever bite on the cam 
wheel. The improved bite will eliminate extra cy­
cles of the Operational cams caused by the release 
lever slipping off the side of the clutch wheel. 

Part No. 

1159886 
1159267 
1159269 

Description 

CR cam 
SB cam 
Ratchet 

NOTE: The operational cam pawls should be 
checked frequent Iy for wear. They shou Id be re­
placed approximately every 15 months in machines 
experiencing normal usage. Machines experiencing 
heavy usage such as 24 hour/day operation wi II re­
quire that these pawls be replaced more frequently. 

S. H. OPERATIONAL INTERPOSER RESTORE BAI L 
ADJUSTMENT 

When the operational interposer restore bai I requires 
readjustment to insure positive overthrow of the in­
terposers on their latching surface, it is no longer 
necessary to form the lugs on the operational inter­
poser restoring bai I in the area where each interpos­
er contacts the restore bai I when being replaced. 
This clip will provide approximately .015 11 more in­
terposer restori ng moti on. The c lip is PN 1110093 
and is described as a feed roll retainer c lip used on 
standard typebar machines. This clip may be ob­
tained through any local branch office stockroom. 

S. H. OPERATIONAL INTERPOSER SPRINGS 

The operational interposer springs have been rede­
signed to provide greater spring tension and more re­
liable tripping of the operational cams. When fai l­
ures in the operational area are encountered and it 
is suspected that these springs are failing to properly 
trip the operational cams, all the interposer springs 
should be replaced with the following new part 
numbers. 
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Part No. 

150047 
1134948 

Description 

Spri ng, spacebar interposer 
Spri ng, operati ona I interposer 
(a II except space) 

Note: Occasional malselections may also be caused 
due to failure of the interposer to trip the space cam. 
This can happen if the space interposer is tripped off, 
trave Is to the rear, but does not tri p the space cam. 
If the next pulse to the printer is to the print mag­
nets, this pulse wi II start to activate t,he print mag­
nets and then the interposer wi II tri p the space cam 
opening C-5 and therefore cut the pulse to the print 
magnets. This wi II cause such a short duration of 
pulse on the print magnets that a malselection wi n 
result due to improperly selected latches. 

2.18 S. H. 100" MAIN SPRING 

Effective with I/O printer SIN 4607171, all Se­
lectric I/O printers wi II incorporate a 100 11 main­
spring. 

The old 75" mainspring, PN 1124519, wi II no longer 
be used. The new 100 II mai nspri ng, PN 1164342, wi II 
be avai lable for field replacement and is directly in­
terchangeable with the old 75" mainspring. 

The new 100" mainspring may easily be identified by 
the 11100 II stamped on the rear of the mai nspri ng cage. 

This new spring wi II add greater torque to the carrier 
escapement and tab operati ons . 

2.19 S.H. ESCAPEMENT SHAFT BEARINGS DRY (USE 
#10) 

Tap shaft lightly to re-align. 



PRINT ESCAPEMENT 

No 

No 

Escapement Cam Timing 3.5 
Check: 
Cycle Shaft Overthrow 3.2 
All Gears Tight 
Filter Shaft Timing 3.6 
Trigger Restoring Spring Off or Weak 

No 

Yes 

Escapement Link Off 
Cam Follower Fell Off Arm 

Figure 3.0 

PRINT ESCAPEMENT 

3.0 Print Escapement Adjustments 

3.1 

3.2 

3.3 

3.4 

3.5 

The Paw I Mounti ng Stud shou Id c lear the Escapement 
Torque Bar by .001" at the closest poi nt . 

The cycle shaft overthrow should bl~ .007" to .015" 
(1 to 3 degrees). 

The Torque Bar should clear the Pawl Release Lug by 
.002" - .010". Later models use high side of Spec. 

The Trigger should disengage from the Torque Bar when 
the pawls are .010" - .015" from the rack. 

Escapement shou Id occur after pri nti ng and after the 
Typehead has moved away from the Platen by 1/4" -
1/2". 

Binds 3.8 

Yes 

No 

Escape Pawl Worn Fig 3.1 
Escape Rack SH 3.11 
Trigger Adjustment 3.4 

Crowdin 

~ 
'----------_ ....... .------_ ....... _---'-

Main Spring Tension 3.10 
Escape Pawl Fig 3.1 

Main Spring 3.7 
Binds 3.8, 3.9 
Tilt Rotate 3.12 

3.6 

3.7 

3.8 

5·5 

Carrier Return Clutch 3.9 

Pawl Stud loose, Needs Adjust. 3.1 
Pawl lug to Torque Bar Clearance 3.3 
Trigger Guide Pin Adjust. 3.4 

With an Interposer latched down and the Fi Iter Shaft 
Gear held in a driven direction, there should be 
.010" - .015" clearance between the Interposer and 
the Fi Iter Shaft Blade. 

The mainspring tension should be 1/2 to 3/4 Lbs. 

Binds - Check the following: 
a. Feed Roll Mounting Arm hits the Tab Overthrow 

Stop. 
b. Dust Covers - Card Holders. 
c. Anvi I and front Carrier Shoes. 
d. 
e. 
f. 
g. 

Rear Carrier Shoe. 
Escapement Cord is off of its pulley. 
Pinion Gear. 
Escapement shaft bearings. 



A worn pawl wi II be notched and polished at point 
"A". 

ESCAPEMENT PAWL 

Figure 3.1 

3.9 S.H. CARRIER RETURN SPRING CLUTCH 

3.10 

Under no circumstances should the carrier return 
spring clutch be lubricated with grease or oil. The 
only recommendation made by Engineering for lub­
ricafion in this area is a very light fi 1m of oi I to 
be placed on the outside surface of the spring clutch 
to prevent rust. 

If the carrier return spring clutch becomes contam­
inated with grease or oil, several intennittent car­
rier return problems wi II result. 

1. Uneven LH margin due to fai lure of spring 
clutch to disengage on its arbor. 

2. Sluggish tab or print escapement due to the 
contamination not allowing the spring clutch to 
fully release the pinion. 

3. asci lIating carrier motion when machine is 
idling due to contamination causing spring 
clutch to engage and disengage erroneous Iy. 

S.H. MAIN SPRING 

Effective with I/O Printer SIN 4607171, all Se­
lectric I/O printers will incorporate a 100" main­
spring. 

The old 75" mainspring, PN 1124519, wi II no long­
er be used. The new 100" mai nspri ng, PN 1164342, 
wHI be avai lable for field replacement and is di­
rect�y interchangeable with the old 75" mainspring. 

The new 100" mainspring may easi Iy be identified 
by the "100" stamped on the rear of the mai nspri ng 
cage. 

This new spring wi II add greater torque to the car­
ri er escapement and tab operati ons . 
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3.11 S. H. ESCAPEMENT RACK 

lhe pawl holding angle has been increased to im­
prove escapement paw I Ii fe. The ang Ie of inc Ii na­
tion for the SELECTRIC I/O production escapement 
rack teeth has been reduced to 14°. This change 
has the effect of an increased escapement pawl to 
escapement rat:k holding angle, without necessita­
ting a major change of design or of adjustment. 

The 14° escapement rack has a mi lied notch (Fig. 
A) on the LH end. The new part numbers are listed 
be low and shou Id be added to your Keyboard or 
Keyboard less I/O Pri nter Parts Cata log • 

Figure 3.2 

Part No. Description 

1124083 Rack, lOP, 11 in. 
1124109 Rack, 12P, 11 in. 
1128032 Rack, lOP, 15 in. 
1128037 Rack, 12P, 15 in. 

Adjustments 

14° escapement racks should be installed parallel to 
the print shaft. Measure the distance between the 
rack and the print shaft at each end, using a Hoover­
ometer as shown in Fig. B. Set the Hooverometer to 
the #2 scribe line. The correct distance is achieved 
when the handle of the Hooverometer rests with its 
mid-point against the front edge of the escapement 
rack. 

Escapement Rack 

Figure 3.3 



Adjust Linkage 
Keyboard Lock 

No 

Shift Clutch o.·erdrives 4.2 
Shift Link Bent 

No 

SHIFT OR ENTER 

Yes 

No 

Interlock Adj ustment 4.3 
Filter Shaft 4.6 
Cycle Shaft Overthrow 4 .. 5 

Figure 4.0 

4.0 

4.1 

4.2 

4.3 

4.4 

4.5 

4.6 

4.7 

SHIFT OR ENTER 

Shift (or Enter) Adjustments 

The shaft end play should be .002" - .004". If the 
Shift Arbor comes loose, a new set screw is avail­
able (PN 257969) whi ch will lock the arbor securely 
on the shaft. 

The Shift Ratchet should rotate .028" - .059" when 
released. Under power, the Shift Cam should reach 
a detented position with the detent held away from 
the Shift Cam. See S . H. 4. 10 . 

. 040"- .060" clearance between the ratchet and the 
interlock .. Adjust the Interlock Cam. 

. 002" - .OOS" clearance between the Upper Case 
(U.C.) Armature and the Release Arm Pin. See S. H. 
4.9. 

The cycle shaft overthrow should be~ .007" to .015" 
(l to 3 degrees). 

With an interposer latched down and the Fi Iter Shaft 
Gear held in a driven direction, there should be .010' 
- .015" clearance between the Interposer and the 
Fi Iter Shaft Blade. If the fi Iter shaft timing is wrong, 
the Shift Interlock Cam shou Id be checked and read­
justed. (Adjustment 4.3). 

Binds in the Shift Cam may be causled by maladjust­
ment of the Shift Back-up Roller. Adjust for .002" -
.004" clearance between the cam in lower case. A 
Spri ng Hook Pusher end may be used to adj ust the 
Back-up Roller eccentric stud. 

4.S 

4.9 
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No 

Yes 

Yes 

Armature to Release Lug Clearanc;-4A J 

Yes 

-] Shift Arbor Loose or Worn 4. 1 
Spring Clutch Broken 
Cam Binds 4.8 
Ratchet Binds or C Clip Missing 4.7 

S. H. SHIFT LOCK-UP IN UPPER CASE 

There is a possibi lity that the shift mechanism may 
lock when shifted to an upper case position, prevent­
ing release to lower case from the keyboard. This is 
caused by an accumulation of grease on the shift re­
lease arm stud and the upper case armature. When the 
shi ft re lease arm trave Is to an upper case posi ti on, 
the grease accumulation puHs the upper case armature 
along with it. The armature is then latched in upper 
case position, holding the shift mechanism in upper 
case. Any attempt to un lock it from the keyboard 
is futi Ie since the lower case armature must first be 
activated to un latch the upper case armature . 

On the next inspection or when this trouble occurs, 
the shift release arm and upper case armature shou Id 
be cleaned thoroughly of all grease . 

S.H. SHIFT CLUTCH SPRING ADJUSTMENT 

1. Install shift clutch spring; allow the retaining 
plate screws to remain loose. 

2. Place shift cam in Upper Case position and hold 
in detented position. 

3. Insta 1\ clutch ratchet (Upper Case posi ti on) 50 

that it~ lug is toward the front of the machine 
ahead of the re lease arm lug. 

4. Manually rotate the ratchet (clockwise) until 
the shift release arm lug now lies directly under 
the middle of the clutch ratchet lug. The shift 
clutch spring and retaining plate will slip to a 
new positi on as this is accomplished. 



4.10 

4.11 

4.12 

4.13 

4.14 

5. Remove the clutch ratchet and, without dis­
turbing the setting, tighten one screw in the re­
taining plate. Do not allow the cam to become 
undetented. 

6. Now reinstall the clutch ratchet, using the 
same spring hole as was previously used, and 
arrest it with the shift release arm (manually 
lock down the shift keybutton). 

7. Set the overthrow stop clearance (.010"-.025") 
and securely lock the other retaining plate 
screw. 

S. H. SHIFT NOISE CAUSED BY ROUGH SHIFT 
ARBOR 

A rubbing noise in the shift mechanism may be 
caused by a rough shift arbor rubbing on the shift 
cam. The left end of the arbor may be polished in 
the following manner: 

Remove the shi ft ratchet retai ner, shift ratchet 
(notice which hole the spring is in), and shift spring 
clutch. Loosen the set screws in the arbor and move 
it to the right on the operational shaft and tighten 
the set screws. Turn the machine on and polish the 
end of the arbor with a stone or crocus cloth. Po­
sition the arbor for the correct .002" to .004" 
clearance with the bearing and reassemb Ie the shift 
mechanism. 

NOTE: Be sure parts are free of emery dust before 
relubricating and assembling. 

S.H. SHIFT ARM ROLLER WEAR 

If wear on the shift arm roller is experienced, check 
the surface of the shift cam for a rough finish and re­
place if necessary. In the majority of cases reported 
to date, wear of the roller has been caused by a rough 
cam. 

S.H. SHIFT BACKUP ROLLER 

If the machine is locked up because the shift clutch 
spring loop is caught between the arbor and the cam, 
the backup roller adjustment should be checked. It 
has been found that a malQdjusted shift backup roller 

ion of either shift cycle, allow the detent rolle~ to 
contact the cam. The detent roller shou Id not rotate 
fhe cam in either direction more than approximately 
1/32". Adjustments made to meet this requirement 
wi II help ensure trouble-free operation. 

4.15 S.H. SHIFT ARM BRACE ADJUSTMENT 

4.16 

Some pr~mature tape wear may be traced to the shift 
arm not moving in a true vertical plane. Check the 
adjustment of the shift arm brace to assure that the 
shi ft arm does not lean front or rear, a Ilowi ng the 
rotate tape t9 ride the pu Iley flange. Insure that 
shift arm pulley maintains at least 1/16" clearance 
to the ti It pu Iley bracket. 

S. H. SHIFT STOP SCREW SPACER 

A spacer, PN 1090050, is now being i nsta lied under 
the shi ft stop screw to posi ti on the head of the screw 
farther from the side frame. It wi II a Ilow more thread 
engagement of the shift arm screw in the shift arm. 

4.17 S. H. SHIFT INTERLOCK ARM ASSEMBLY 

Shift interlock arm assembly "fai lure to release" may 
result from a slight burr on the interlock spring in the 
area where it contacts the ratchet. The burr may be 
easi Iy removed with a fi Ie or flexstone. 

4. 18 S . H. C7 CAM 

The shift clutch ratchet has been redesigned to ac­
commodate a new C-7 cam for 1052 and 1053 SE­
LECTRIC I/O Printers. The new PN is 1159409. This 
part will replace old PN 1128218. The shift clutch 
ratchet requires the use of a new C-7 cam and mount­
i ng hardware." 

This re-design eliminates the breakage problem en­
countered with the early leve I C7 cam. 

Part No. 

1159408 
1159409 
1159262 
257985 

1127163 

Description 

Cam, C-7 
Ratchet 
Screw, Cam Mtg. 
Washer 
Nut 

allows the right hand operational shaft bearing to be 4.19 S.H. SHIFT TO UPPER CASE 
cammed in, thus i ncreasi ng the clearance between the 
shift arbor and cam. This condition can be observed 
by watching the bearing for movement to the left when 
shifti ng to upper case. 

S. H. SHIFT BACKUP ROLLER ECCENTRIC SHAFT 

The pusher end of the large spring hook may be used 
as a wrench to adjust the shift backup roller eccentric 
shaft . 

S. H. CHECK FOR SHIFT DRIVE ADJUSTMENT 

The shift spring drive and proper brake adjustment can 
be checked manua lIy, holding the detent roller away 
from the cam and operating the shift. After complet-
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If the Shift Release Link is adjusted too long it wi II 
restri ct the Shift Re lease Arm moti on. This resu Its 
in shift fai lures when shifting to upper case in out­
put mode.' 

4.20 S.H. 

The Lower Case Armature may stay attracted to the 
core due to oil or residual magnetism. This will 
prevent latchi ng in upper case and therefore cause 
a simultaneous shift to lower case and print opera­
tion. Clean the Armature and core. Readjust the 
armature stop for .003" - .008" clearance between 
the armature and core. It is desirable to maintain 
the adjustment c lose to the high limit. 



No 

o Interlock 5.3 

Yes 

Tab Lever Lockout 5.6 
Tab Lever Latch 5.6 
Tab Spring Off 

Keylever Pawl 5.2 See Output Mode 8.0 

TAB.MECHANISM 

Yes 

• Figure 5.0 

5.0 

5.1 

5.2 

5.3 

5.4 

5.5 

5.6 

5.7 

TAB MECHANISM 

Tab Adjustments 

With the interposer and cam latched, form the Re­
lease lug to obtain .035" - .045" clearance betwe~n 
the Interposer lug and the Releclse lug. 

The Keylever Pawl should clear the interposer by 
. 020" - .030'11. 

The backstop shou Id be adjusted so that the Key­
lever Pawls operate freely with .035" - .045" over­
lap. 

The lockout shaft may flip over if the lockout shaft 
link is allowed to move left or ,·ight. A clip, PN 
1138464, may be installed on the lockout bai I to 
prevent lateral movement. (Old style). 

The Tab lever should clear a "set" Tab Stop by 
.035" - .045" with the Tab lever at rest. 

Form the upright lug of the Tab latch for .005" -
.010" clearance between the Escapement Pawl and 
the Escapement Rack. 

The Tab Lever should overthrow the Tab Latch by 
.005" - .010". 

Binds - Check the following: 
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5.8 

Yes 

Pawl Clearance 5.5 
Binds 5.7 
Tab Lever Pawl Loose, Adjult 5.4 
Reset Tab Stop 
Worn Pawl (Fig. 3.1) 
Rebound 5.8 

a. Feed Roll Mounting Arm hits the Tab Over-
throw Stop. 

b. Dust Covers - Card Holders. 
c. Anvi I and Front Carrier Shoes. 
d. Rear Carrier Shoe. 
e. Escapement Cord is off of its pu lIey . 
f. Pinion Gear. 
g . The mai nspri ng tensi on shou Id be 1/2 to 3/4 lbs. 

See S . H. 2. 18. 
h . Paw I mounti ng stud bi ndi ng on escape torque bar . 

S . H. REBOUND 

When you are spacing in the area of 12-15 spaces be­
tween set tab stops it is possible for tab rebound to oc­
cur. Most often the carrier wi II rebound 1/2 space 
and land on the backspace pawl. No permanent reso­
lution.is avai lable for this problem - Watch your 
CEM's. 

The following temporary fixes may be used: 

1. I ncrease to a maxi mum the tensi on on the R. H . 
cord pu Iley. 

2. Break off the backspace pawl if this function is 
not used. 

3. Install the spring loaded carrier shoe B/M 
1272015. Caution! This bill must not be in­
sta lied if the customer tabs to the extreme R. H. 
side of the Printer (5 spaces safety margin should 
be left). 



No 

Check Cam Release Lever and Lug 6.4 
Binds or Rust on Cam or Release Lever 
Interposer Spring Off Or in Wrong Hole 
Wrong Spring I. I I 
Keylever Pawl Spring 
See Out t Mode 

Check: 
Latch 
Cam Follower Is Broken 

CARRI ER RETURN 

No 

Carrier Return Latch Eccentric Stud Off or Loose • 

• Figure 6.0 

6.0 

6.1 

6.2 

6.3 

6.4 

6.5 

CARRIER RETURN 

Carrier Return Adjustments 

With the Margin Rack held to the left, adjust the 
unlatching link so that the keeper clears the actuat­
ing arm by .005 11 

- .015 11
• 

Adjust for a minimum of .010", maximum of .020 11 

clearance between the C/R S hoe and the Spri ng 
Clutch. Note: The Carrier Return Spring Clutch 
C lamp may be off or broken. 

Adjust the Carrier Return Arm Screw for .030 11 -.040" 
overthrow between tne latch and the keeper with the 
C/R Cam on the high point. The latch overthrow is 
affected by platen load; therefore, insure that the 
Platen is installed when making this adjustment. 

With the interposer and cam latched, the release arm 
lug should clear the interposer by .025" - .035". 

Binds - Check the following: 
a. Feed Roll Mounting Arm hits the Tab Overthrow 

Stop. 
b. Dust Covers - Card Holders. 
c. Anvi I and Front Carrier Shoes. 
'd. Rear Carrier Shoe. 
e. Escapement Cord is off its pulley. 
f. Pinion Gear. 

6.6 

6.7 

6.8 

6.9 

5-10 

Yes 

No 

No 

Carrier Return Latch To Keeper Clearance 6. I 
Carrier Return Latch Overthrow 6.3, 6.10 
Broken Spring Clutch 
Left Margin 6.6 
Nylon Shoe To Spring Clutch Clearance 6.2 

An uneven left margin may be caused by: 
a. The Clutch Unlatching Link being too short. 
b. The overbank adjustment. 
c. A worn Escapement Pawl. (Fig. 3. 1) 

S.H. 

The Tab Governor Spring Clutch must be free of 
rust, di rt, and excess oi I. Too much oi I wi II cause 
the clutch to bind or drag. 

The Carrier Return Pinion and Spring Clutch must 
a Iso be free of rust, dirt and oi I. Excess oil wi II 
cause sluggish Tab and Escapement operation. 

S. H. TORQUE LIMITER 

Adjust the Extension Spring for 1 - 2 lb. of tension 
on the Carrier, while holding the Carrier against a 
carrier return operation. If the Torque Limiter 
Spring appears to ride off the right side of the arbor, 
replace the Extension Spring with a spring P/N 
1115382 and readjust. 

S . H. CARRI ER RETURN FAI LURES 

Some partia I return fai lures can be traced to a 
rounded edge on the CR latch. If this problem is 
experi enced, rep lace the latch, PN 1128168. Cur­
rent producti on latches have been reworked to 
eliminate this possibility. 



Magnet Link 8. J 
Wrong Hole 2. J 3 
See SH 8.4 

No 

Yes 

Release Lug 6.4 
Bind In Release Lever 
Ru:st On Com 

No 

• Figure 7.0 

INDEX 

7.0 Inde>: Adjustments 

7.1 

7.2 

7.3 

7.4 

With the Index Cam on high point the stop should 
clear the Index Pawl by .005". 

The detent should not move the platen when re­
moved and re-inserted when cam is on high point. 

Check for broken we Id at rear. 

S. H. IMPROVED RH PLATEN BUSHING 

INDEX 

Link Off 
Follower Broken 
Spring Off Index 
Pawl 

7.5 

A new R. H. platen bushing has been released to the 
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Yes 

Not Enough 

Link Adj. 7.2 
Com Follower Broken 7.3 
Binds in Platen 7.4 
Heavy Forms or 
Form Feed Devices 7.5 

Assembly Line which wi II eliminate the wear prob­
lem which previously existed in this area. The PN 
of the new platen bushi ng wi II be the same as the 
old one, PN 1128523. A new grip ring must be 
used to secure the new style RH platen bushing. 
The grip ring part number is 311072. 

S.H. HEAVY FORMS W/FORMS FEED DEVICES 

A specia I index lever and operati ona I shaft stabi li­
zer are available for use in high torque applications. 
Use B/M 1272719. 



Break In Wiring 
Diode Open 
Interlock Open 
Defective Driver 
Or Reed Relay 

OPERATIONAL AREA IN OUTPUT MODE 

No Vel 

No V. 
~-----------------------< 

No V. 

Armature Link Adiustment 8.1, 8.3, 8.4 

Refer To Section: 
Baclcspace I. 0 
Spacebar 2.0 
Tob 5.0 

Figure 8.0 
Corrler Return 6.0 

8.0 

8.1 

8.2 

OPERATIONAL AREA IN OUTPUT MODE 

Operational Adjustments 

Adjust the Armature Link so that the interposer 
clears the latch bracket by .005" - .010" with the 
magnet energized. 

REPEAT CYCLES MAY BE CAUSED BY: 
a. The armature sealing to the core. Adjust the 

armature pivot plate for .002" - .005" armature 
to yoke clearance. It is desirable to maintain 
the adjustment close to the high limit to insure 
that the armature does not contact the core. 

b. Insufficient interposer restoring action (2.16) 
c. Interposer latch binding or spring off. 
d. Release lever slips off cam wheel. 

The cam whee I mounti ng stud has been extended so as 
to provide greater release lever bite on the cam wheel. 
The improved bite will eliminate extra cycles of the 
Operational cams caused by the release lever slipping 
off the side of the clutch wheel. 

Armature 

Armature Pivot Plate 

Figure 8.1 
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8.3 

Part No. 

1159268 
1159267 
1159269 

Descri pti on 

CR cam 
SB cam 
Ratchet 

OPERATIONAL INTERPOSER LINKS 

The illustration below shows the operational inter­
poser clevis and armature link. Each time one of the 
operational magnets is energized, the armature pulls 
on this link, which in turn pulls the interposer from 
its rest position and activates it. Each one of these 
links must be adjusted for proper unlatching clear­
ance. A problem has been encountered where the 
lock nut, when tightened against the clevis, tends to 
loosen very rapidly due to a burr on the bottom of the 
clevis. The illustration shows this burr and how the 
loc~ nut contacts it, giving it a very small locking 
surface. 

to 
.025" 

Armature Backstop 

Figure 8.2 



The Customer Engineer will usually make his adjust­
ment, tighten the lock nut, and find his adjustment 
has changed severa I days later. This is due to the I 

limited engagement of the nut on the clevis. When~ 
ever you are making this adjustment, check the clevis 
to be sure there is no burr on the bottom and if there, 
is, remove the clevis and file the burr away. 

This burr cannot be removed due to manufacturing 
tolerances. A new design is anticipated very shortly. 

Burr 

Figure 8.3 

8.4 

9.0 

9.1 

9.2 

9.3 

S.H. THREADING OF ARMATURE BY INTERPOSER 
LINKS 

Repeat cyc les or fai lure to re lease an interposer may 
be caused by the threaded portion of the link biting 
into the armature, ,causing an improper'link adjust­
ment. 

OPERATIONAL AREA 

Operati ona I Notes 

REPEAT FUNCTIONS 
There are no repeat functions on the I/O Printer, 
consequently the Operational Keylever Pawls require 
on Iy the bottom lug. The top lug (Repeat Lug) shou Id 
be broken off. 

NYLON CORD DRUM 
If the slot in the Nylon Cord Drum opens or breaks" a 
new slot may be made with a spring hook which has 
been heated. 

INTERPOSER HEIGHT 
The operational interposer height may be adjusted by 
using the following procedure: 
a. Hold the Clutch Release Arm so that the cam re­

peats. 
b. Turn the Interposer adjusting screw clockwise, 

unti I the mechanism begins to operate (carrier 
begins to move). 

9.4 

9.5 
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c. Back the adjusting screw out unti I the mechanism 
stops operoti ng, then bac kit out an addi ti ona I 
1/2 turn. 

S . H. EXCESSIVE UP AND DOWN PLAY AT THE lH 
END OF THE OPERATIONAL SHAFT 

Excessive up and down play at the LH end of the op­
erationa I shaft requires the replacement ·of the black 
nylon sleeve in the torque limiter hub and the cycle 
clutch pu lIey hub. 

S.H. OPERA110NAl SHAFT REMOVAL 

1. Remove shift clutch ratchet and clutch spring. 
Do not disturb the clutch arbor. 

2. Loosen set screws in: Torque limiter hub, tab 
governor hub, tab governor co liar, operati ona I 
cam ratchet (and R. H. shaft collar if long car­
riage) . 

3. Remove clip from C.R. pinion spring. 

4. Push torque limiter hub to the left as far as poss­
ible; then spread the coils on the CR pinion 
spring and, with the pusher end of a springhook, 
push the left hand pi ni on retai ner off the shaft . 

5. Move the pinion gear to the left and remove the 
retainer clip at the right side. 

6. The operati ona I shaft may now be pu lied out 
through the shaft bearing toward the right. Any 
part mounted on the shaft or around it may be 
easi Iy removed or rep laced. 

Since the shift clutch arbor has not been loosened 
from the shaft, upon rei nsta lIati on the shaft ne~d on ly 
be pushed inward unti I the shift clutch arbor bears 
against the shift bearing (.002" - .004 11 end play) to 
insure placing the carrier return pinion gear back into 
the same position as before disassembly. None of the 
shift mechanism has been removed; therefore, no shift 
adjustments need be remade or checked. 

In order to reset the operational cams in their original 
position use the "tracks II on the cam follower rollers 
as a guide. With ratchets which have only the set 
screw, be certain the screw is tightened to the flat 
side on the operational shaft. 

Reset the tab governor hub and collar, observing the 
proper mesh and end play adj ustments . 

After re-installation of the C-clip retainers on either 
side of the carrier return pinion gear, move the tor­
que limiter hub to the right as far as possible. Then 
spread the torque limiter spring loops and insert a 
.005 11 feeler gage blade between the torque limiter 
hub and the torque limiter arbor. Tighten the torque 
limiter hub, then remove the gage. 

Insta \I the c lip which fastens the CR pinion spring to 
the torque limiter arbor. 



No 

Check: 
Broken Head 
Detent Action 10.5 
Print Shaft Timing 10.8 
Skirt Clearance 10.18 
5 1/2 Rotate 10.23 

Check: 
Motion 10.14 

No 

Tilt 

Check: 
Tilt Motion 
Tilt Latches 10.11 
R.H. Tilt Pulley 

No 

Compare a -3 Selection 
to a -5 Selection 

Rotation Arm Vertical 10.3 
Balance 10.4 

No 

Adjust Paddle 10.13 

Figure 10.0 

MAL-SELECTION 

10.0 Mal-Selection Adjustments 

MAL-SELECTION 

No 

Yes 

Match a -4 Character to 
Any Positive Rotate Char-

Rotate 

Check: 
Rotate Tension 10.6 
Damper Spring 10.9 
Detent Spring 10.5 
Print Shaft Timing 10.8 

Yes 

No 

Trouble is in Selection Area 10.11 
Print Magnets 10.12 
Feedback Contacts 10.15 
Cycle Clutch Adj. 15.0 

Yes 

Yes 

Check: 
Compensation 10.10 
Coarse Homing 10.1 
Fine Homing 10.7 

10.1 Loosen the set screw in the Rotate Pu Iley and set the 

home position so that the detent enters the head .015" 
down the slope, with the head play removed in a 
clockwise direction. See 10 .21 . 
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10.2 .002" - . 005" clearance between the -5 latch and 
its stop. (Shou Id reset at same time as positive lat­
ches) . 

10.3 Half cycle a zero rotate character and adjust the 
rotate link so that the pointer on the rotate arm 
matches the # 1 scribe on the Hooverometer, when the 
Hooverometer is depressed against the damper spring. 

10.4 Match the home detenting with: 
a. The negative 5 latch se lected . 
b. All positive latches selected. 

10.5 The detents should seat fully with no side play. 

10.6 2lbs. with a -5 character half-cycled. 

10.7 Adjust the Rotate Arm Eccentric so that a half-cycled 
-5 selection matches a half-cyc led home selection. 

10.8 Adjust the print shaft timing so that the detent enters 
and leaves all rotate positions without rubbing on the 
skirt. 

10.9 The Damper Spring must not bind on the Paper Bail 
Stud. Adjust the Damper Spring Stop 1/8" - 1/16" 
from bottom of the spring. A -5 selection should ful­
ly compress the Damper Spring. 

10.10 COMPENSATOR WEDGE 
Overcompensation may occur whenever (a) the system 
receives a sudden shock which unloads the rotate arm, 
(b) the detent enters the wrong typehead notch pri or 
to rotate completion, (c) the detent enters the wrong 
notch after rotate completion. If the wedge drops too 
far (overcompensateds) check: 
a. Excessive head play. 
b. Shift timing adjustments. 
c. Fine timing and skirt clearance #10.8. 
d. Binding or sticking rotate spring. 
e. Bi ndi ng rotate eccentri c arm shou Ider . 
f. Bi ndi ng or sti cki ng damper spri ng # 10 . <I. 
g. Popping selector latches due to maladjusted 

latch-links. 
h. Fi Iter shaft timing. 
i •. Binding typehead due to the ti It ring spacer being 

off-center. 
j . Rotate spri ng tens i on # 10 .6 . 

If the wedge does not drop far enough (undercompen­
sates) check: 
a. Wedge is dirty, oi Iy, or serrated. The wedge 

should be cleaned with IBM cleaning fluid. If 
the wedge becomes scored or serrated it may be 
reversed. 

b. Rotate arm eccentri c adj ustment # 10.7. 

10. 11 Selection System Check (See Section 13.0). 

10.12 Print Magnets (See Section 14.0). 

10.13 Form t'he paddle so that home detenting matches 
the -4 detenti ng . 

10. 14 Adjust the Rotate Arm length so that a -3 character 
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detents the same as a +5 character. 

10.15 S.H. MAL-SELECTION 

Random mal-selection may result if the C-5 contacts 
open during a print operation. 

What actually happens is that a given pulse of be­
tween 30 and 40 milliseconds is placed on the print 
magnets, the armature is attracted, and trips the cy­
cle clutch mechanism. At this period in time I due to 
some rna Ifunction, the C-5 contact opens. This, be-­
ing an interlock contact, interrupts the pulse to the 
pri nt magnets. The cyc Ie clutch has been activated 
and the machine wi II take a cyc Ie; however, the in­
tended character wi II not be selected: Either selec­
tion of an extra cycle or mal-selection wi II occur 
since the armature has restored and has not se lected 
the proper latches. 

One specific instance of the C-5 contact breaker 
opening during a print operation is when the C-5 con­
tacts are adjusted too far to the right. The C-5 
contacts are operated by a cam follower. The follow'" 
er is curved unti I it reaches a flat portion which in 
turn operates the contact operating strap. If the con­
tacts are adjusted too far to the right, they wi II con­
tact the curved portion of the cam fo 1I0wer and wi II 
open erroneously. 

10.16 S.H. MAL-SELECTION 

Random parity and selection errors can be caused by 
loose or broken selector latch extensions. A change 
has been processed to improve the riveting process 
used to attach the latches and extensi ons (see 13.4). 

10.17 S.H. FREEING THE ROTATE PULLEY 

An easy method of freeing the rotate pu Iley from the 
lower ball socket after loosening the set screw is to 
tap a screwdriver placed on the lower end of the ball 
socket. 

~----------~--

Figure 10.1 

NOTE: Be certain to maintain the .002" to .004" 
end play of the lower ball socket when the set screw 
is tightened. 



10.18 SKIRT CLEARANCE 

Whi Ie manually half-cycling a 2 ti It, +5 rotate char­
acter, there should be .025 11 - .035 11 clearance be­
tween the Rotate Detent and any tooth on the type 
element. To obtain this clearance, half-cycle any 
character and rotate the Detent Actuating Lever 
Mounting Stud so that the Detent Actuating Lever is 
all the way to the rear, then adjust the detent cam on 
the print sleeve for .00111 clearance between the low 
dwell of the cam and the cam follower. 

Redesigned Detent Actuating Lever and Support 

Current production detent actuating levers have been 
en larged to accept a larger shou Ider and flange on 
the support mounting screw. Using larger washers, 
these parts have improved stabi Iity, resulting in re­
duced exposure to breakage and loss of typehead ski rt 
clearance. 

The part numbers remain unchanged. However, since 
the new level parts are not interchangeable with the 
former level, field replacement of former support 
screws or detent actuating levers wi II require that all 
three parts be replaced. B/M 1272176 includes the 
following parts: 

Part No. 

1128493 
1128458 
1128495 

Description 

Washer 
Lever, Detent Actuati ng 
Screw, Detent Actuating Arm 

Note: Production machines wi II use a large nut, 
PN 1134842, on the top section to the detent act­
uating arm screw. It is not necessary to use this nut 
for field installation. 

10.19 ADJUSTMENT CHANGES - TILT SELECTION 

On gearless tilt machines, adjust the RH tilt pulley 
with a 0 ti It, 0 rotate character half-cycled, so that 
the ti It detent enters .004 11 - .008 11 to the rear of the 
center notch, with all tilt ring backlash held lightly 
to the rear. 

Machines prior to gearless ti It continue to be adjusted 
for ti It detent entry of .00211 - .004 11 to the rear. 

10.20 WEAR COMPENSATOR - OVERCOMPENSATION/ 
ROLLER DROP 

Overcompensation may be attributed to worn or 
rounded edges on the bronze motor pu Iley teeth or to 
worn pawls on machines equipped with nylon motor 
pawls. 

Slippage of the driving clutch pawls could relax the 
selection system sufficiently to induce roller drop. 

10.21 TYPEHEAD HOMING ON MACHINES WITHOUT 
SHIFT OPERATION 

In most cases it is not necessary to loosen the rotate 
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pulley for typehead homing on I/O Printers without 
shift. 

Homing may be accomplished easi Iy by adjusting the 
shift arm screw, since these units do not uti lize shift 
operation. 

10.22 ANALYZING PRINT FAILURES 

Some cases of Mal-Selection result in printing a 11.11 
character which makes it difficult to determine the 
ti It and rotate se lecti on . 

The ti It and rotate selection may be easi Iy deter­
mined if a standard ET type element is substituted 
temporari Iy to ana Iyze the fai lure. The standard ET 
type elements print a different character for each 
ti It and rotate se lection. 

10.23 MAL-SELECTION AT +5 ROTATE 

Occasional mal-selections at the plus five rotate 
band on the typehead can be caused by: 

1. Variations of cycle shaft speed. A sudden in­
crease in momentum of the cycle shaft may cause 
the typehead to rotate beyond the plus five de­
tenting position. If the motor clutch pawl slips 
off a tooth of the motor pulley during the begin­
ning of a plus five rotate operation, the cycle 
shaft wi II slow up for an instant: when the pawl 
re-engages in the next tooth of the motor pu Iley, 
there wi" be a sudden surge felt throughout the 
cyc Ie shaft system. This surge wi II cause over­
rotati on of the type head . 

2. SELECTRIC I/O Printers operating in an open­
ended mode (1052/1053/1062) may also exper-
i ence th i s prob lem, due to the fact that they are 
being pulsed at a constant rate of 14.89 char­
acters per second, whereas the printer is oper­
ating at a mechanical rate of 15.5 characters per 
second. This difference in speed is a bui It-in 
safety margin, but due to this difference in speed, 
the cyc Ie clutch may try to latch up at the end 
of a cycle and then be unlatched again by the 
next incoming pulse. The cycle spring clutch 
will be opened just far enough to allow the shaft 
and clutch to slip slightly. When the cycle 
spring starts driving again, the shaft wi II turn 
with an increased momentum and the over-ro­
tating condition will result. 

Several solutions to this problem wi II be listed be low: 

1. The motor pulley has been redesigned as shown 
in Figure 1 below. The engagement area on the 
pulley for the motor pawl has been increased so 
as to allev.iate the possibi lity of the pawl slip­
ping out of the tooth. All machines in the Field 
shou Id be usi ng the motor pu lIey illustrated be low. 
Old style motor pulleys are easily recognizable 
since they wi II not have this flattened notch as 
illustrated. 



Flattened Notch 

Figure 10.2 

2. SELECTRIC I/O Printer CEM #9 announced an 
improved typehead ball joint which tightened up 
the specification on typehead play. This new 
ball joint with .045" head play wi II also help to 
alleviate the possibility of the type head over­
rotating. 

3. If an excessively bad case of plus five and o .. e'· 
half rotate is encountered, the following adjust­
ment procedures, whi ch are not the norma I speci­
fications, may be used: 

A. The rotate spring tension may be increased 
to 34 ounces (Mod. 1062 on Iy). All other 
printers should favor high side of normal 
spec. (32 ounces) . 

B. The ski rt clearance shou Id be adj usted so as 
to favor the low side of the spec. (.023") 

C. The typehead homing may be readjusted so 
as to increase the negative or clockwise di­
rection of the typehead as the detent enters. 
Example: With the machine half-cycled to 
a pi us five character, and all clockwise play 
taken out of the head, the detent shou Id en­
ter approximately .022" from the center of 
the notch. This will effecHvely split the 
homing so that the detent will enter .002" 
to the left and right side of the notch. 

D. The condition called out in 15.10 may also 
result in plus five and one-half rotate. If 
the cyc Ie shaft does not detent properly on 
its check paw I, it wi II tend to rotate back­
ward, closing the spring clutch and causing 
it to drive prematurely. If, at the same 
time, the cycle clutch is activated, an in­
creased momentum wi II be felt throughout 
the cycle shaft system, reSlulting in the type­
head over-rotating. 

E. The motor belt must also be kept within its 
specifications for tightness,. 

F. The se lector latch to bai I clearance shou Id 
be held to a minimum in order to prevent the 
bai I from giving too much shock to the sys­
tem as it is driven down. 

This over-rotating condition wi II be most pre­
dominant on machines operating in an open-end­
ed mode, i . e ., pri nters whi ch do not use C 1 and 
C2 to gate incoming pu Ises. The over-rotating 
condition is being actively investigated by Engi-
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neering, and any more improvements or refine­
ments of adjustments wi II be released to the Field 
as soon as they are avai lab Ie. 

EXTRA CYCLES 
(MECHANICAL KEYBOARD ONLY) 

11 .0 Extra Cyc les 

Extra cyc les may be defi ned as an unwanted +5 rotate, 
3 ti It character selection (usually a period). The 
most common causes of Extra Cyc les are listed be low 
in order of probabi lity. 

11.1 CYCLE CLUTCH LATCH LINK PAWL BITE 

The pawl must overlap its keeper by 1/2 the thickness 
of the keeper. (Adjust the bai I upstop). 

11.2 CYCLE CLUTCH LATCH RESTORING 

Adjust so that the pawl overthrows the keeper by 
.025" - .030". Caution - Excessive overthrow will 
a Iso cause extra cyc les because the paw I wi II bounce 
off the keeper. 

NOTE: The nylon cam may not provide equal re­
storing motion on both lobes. Adjust the overthrow 
to meet the specifications on the lobe which provides 
the least motion. If the two lobes cause more than 
.020" difference in restori'ng overthrow, the nylon 
cam should be replaced. The nylon cams are now be­
i ng g round to c loser to lerances . 

11 .3 Insufficient or excessive latch bite or a worn latch 
wi II cause extra cycles. Adjust the entire keeper 
bracket assembly (front to rear) to obtain .030"-.035" 
latch bite on the sleeve. This is equal to the thick­
ness of the latch. Caution - If this adjustment is 
changed readjust per Section 11 .2. 

11.4 BINDS IN THE CYCLE BAIL 

The bai I must be free to rotate about its axis on both 
the right and the left side. If a bind is suspected, 
remove the bai I and polish the ends with crocus cloth. 

FLICKING 
MECHANICAL KEYBOARD ONLY 

12.0 Fiicking 

Flicking'is an erroneous character induced by the 
operator. It is usually a +5 rotate, 3 tilt 'selection 
(period for most systems) and is caused by the oper­
ator tapping a keybutton which drives the cycle bai I 
down, but does not latch an interposer. The Cycle 
Clutch Pawl wi II release and cause a +5 rotate, 3 
ti It se lecti on. 

12.1 ADJUSTMENTS TO MINIMIZE FLICKING 

The cycle clutch latch link pawl should clear its 
keeper by .00111 - .002" as it is unlatched by on in­
terposer. This adjustment moy be observed through 



the ho Ie in the right si de frame. An interpose r must 
be latched down whi Ie holding the cycle clutch link. 
Allow the link to move forward slowly and look for 
.001" - .002" clearance between the pawl and the 
keeper. This must be checked on both sides of the 
keyboard and must be the same across the keyboard. 

NOTE: If this adjustment is changed, the pawl bite 
must be checked. 

Pawl bite should not exceed 1/2 the thickness of the 
keeper. Adjust the cyc Ie bai I upstop. This wi II main­
tain a clearance of .010" - .020" between the cycle 
bai I and the interposers. With this clearance the 
cyc Ie bai I wi II not be ab Ie to bounce on. the i nter­
posers. 

Figure 12.0 

A spring, PN 1090343, may be added between the 
cycle clutch trip bai I and the cycle clutch pawl to 
reduce bai I bounce (Fig. 12. 1) . 

Interposer latch springs: 
a . Must not be bent or ma Iformed . 
b. Must overlap tne interposer by a minimum of 

.050" when the interposer is latched down. 

SELECTION SYSTEM CHECK FOR MAL-SELECTION 

13.0 Selection System Check for Mal-Selection 

*13.1 INTERPOSER TO FILTER SHAFT CLEARANCE 

The vertical clearance should be .025" - .030" when 
the interposer is un latched. 

*13.2 SELECTOR LATCH INTERPOSER TO SELECTOR BAIL 
CLEARANCE 

Form the interposer stops to obtain .001" clearance. 
If this adjustment is made, the latch links MUST be 
readjusted. 

ADJUST AS FO LLOWS: 

The selection latches should hang vertically with 
maximum overlap on the bail plate. The iinks should 
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have only .001" - .002" lost motion in them and 
must not restri ct the overhang of the latches. 

* Mechanica I Keyboard On Iy. 

13.3 SELECTION LATCHES 

All latch springs must be secure. Check the latch 
extension to pusher clearance. This should be .035" 
for a II latch pushers except the check latch whi ch is 
.020" - .025". 

There have been instances where the Check Latch 
wi II jump on top of the positive bai I causing sustained 
mal-selection. No latches can be operated since the 
check latch is holding the bai I down. This condition 
can also occur if the Selection Bail Downstop is mal­
adjusted. With the machine latched at half-cyc Ie 
there should be .001" - .010" clearance between the 
bai I and the downstop. The vertical clearance be­
tween the check latch and the bai t shou id be increased 
to .020" - .025" if this occurs. 

13.4 SELECTOR LATCH EXTENSIONS 

Mal-selection can be caused by loose or broken Se­
lector Latch Extensi ons {sometimes referred to as 
Black Latch Extensions}. 

Improper heati rig duri ng the manufacturi ng process 
created bending stresses on the corners of the square 
hole in the extension. 

All new production machines incorporate a new Se­
lector Latch Extension which has a larger structural 
surface and a rounded corner ho Ie to prevent breakage, 
and insure positive positioning of the extension. 

The new extensions may be recognized by thei r larger 
size {see illustration}. 

D o 

Early Style Late Style 

Figure 13.0 



13.5 MAL-SE LECTIO N OR PARITY ERRORS 

Mal-selection or parity errors may be caused by the 
latch pushers contacting their latch extensions when 
an unse lected pusher is against its armature. There 
should be a minimum of .002" clearance (Fig. lA) 
between the pusher and the latch extension when the 
pusher is against its armature. To check this adiust­
ment, turn machine power off, trip the cyc Ie clutch, 
and hand cyc Ie a few deg rees through a cyc Ie. The 
pusher cam follower shou Id be on the low dwell of the 
pusher cam. 

Figure 13.1 

Machine Cycled To 
Low Dwell Of Cam 

.002" 

PRINT AREA IN OUTPUT MODE 

C'"''''OCk Ope" 
Driver or Wiring 
or Reed Relay 

No 

No 

Magnet Coil Bad 
Armature Binding 
Knock Off 14.3 

Failure 
toCycle 

No 

Yes 

Yes 

EXTRA 
Cycles 

See 11.0, 14.8 
14.3, 14.2 

Yes 

Magnet Assembly Adj. 14.4 
Latch Lever Bite 14.9 

Cycle CI. Adj. 
Latch Lever Mounting 14.11 
Bracket Trip Link Adj. 14.10 • 

• Figure 14.0 

PRINT MAGNETS 

14.0 Prin"t Magnets 

14.1 The pusher to latch clearance must be .035" for all 
pushers except the Check Latch which is .020" -
. 025". 

14.2 The armatures must not bind when depressed manually. 
Check for oil, dirt, residual magnetism, and bent 
armatures. 
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When operating the armatures manually, be careful 
not to bend or deform them. 

14.3 The Cycle Trip Bail Knockoff Extensions must clear 
the knockoff eccentri cs by .003" - . 008" when an 
armature is manua Ily attracted . 

14.4 A clearance of .001" - .010" must be maintained on 
the horizontal and vertical latching surfaces of the 
armatures. 



14.5 PRINT MAGNET ADJUSTMENT 

An improved method of checking the backstop adjust­
ment is: 

Manua Ily attract the magnet armature and insert a 
fee ler, gage between the armature and backstop (see 
Figure below). When checking it by this method the 
clearance should be .046" to .049". If the adjust­
ment is found to be correct a II precedi n9 adj ustments 
must be checked. It wi II be necessary to remove the 
magnet assembly for previous adjustments. 

To .044" 

Present Adjustment 

Figure 14.1 

.046 To .04911 

L~ 
Tqrn~~ 

Improved Method 
Of Adjustment 

14.6 All armqtures must not contact thei r cores when ener­
gized. Adjust the stops and pivot plate for .004" -
.008" clearance between the armatures and yokes. 

14.7 CYCLE CLUTCH TRIP 

If problems are encountered with cycle clutch trip­
ping when only one armature is used, check the Cycle 
Clutch Trip Mechanism to determine if it is the old 
style. The old style trip mechanism (trip lever) is 
connected directly to the Cycle Clutch Trip Bail. 
The new style trip lever is spring loaded and the 
Cycle Clutch Trip Bai I Link is connected to a latch 
lever which releases the trip lever. 

14.8 S.H.EXTRACYCLES 

If the normal routine of print magnet, keyboard, and 
cyc Ie clutch adjustments fai I to a IIeviate an extra 
cycle condition, the cycle clutch trip bail (some-
times known as the knock-off bail) should be inspected. 
If the cycle clutch trip bail does not provide suffic­
ient knock-off motion to the center armatures, extra 
cyc les wi" resu It. There have been a few iso lated 
instances where the cyc Ie clutch tri p bai I has been 
found to be warped or out of alignment in the center 
portion. 

The adjustment of the cycle clutch trip bai I is made 
by depressing the extreme right and left hand arma­
tures and observing a clearance of .003" to .008" 
between the cyc Ie trip bai I knock-off and the knock­
off eccentrics. Check the cyc Ie trip bai I knock-off 
by depressi ng and ho Idi ng a center armature, hand 
cycle the machine through an operation and observe 
the manually held armature. There should be a slight 
rise in this armature at the knock-off point. If there 
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is no rise, adjust the knock-off eccentrics to the min­
imum .003" clearance. A center armature shou Id 
again be depressed and checked for knock-off. If 
knock-off is still not present, the cycle tri~ bail, 
PN 1135135, should be replaced with a new one. 

14.9 The latch lever shou Id bite the thickness of the trip 
lever lug. 

14.10 With an armature manua lIy attracted the latch lever 
shou Id c lear the trip lever by .020". 

14.11 The trip lever should clear the latch by .003" to .010". 

14.11 The trip lever should clear the latch by .003 H to .010". 
NOTE: This adjustment applies only to Keyboard 

Printers. See Reference Manual for Keyboardles: 
adjustments. 

CYCLE CLUTCH 

15.0 Cycle Clutch - Adjustments & Special Notes 

15.1 CYCLE SHAFT END PLAY 

The cycle shaft end play should be .001" - .003" 
(tap the shaft very LIGHTLY to insure proper seating). 

15.2 LATCH HEIGHT 

The cyc Ie clutch latch height must a Iways be checked 
before attempting cyc Ie c llitch collar adjustment 
(Fig. 15.1). If the latch is too high, extra cycles 
may occur. If the latch is too low, the cycle clutch 
may not un latch. 

, 3 Line 

Figure 15.0 

Cyc Ie clutch latch wear can be caused by the lat­
ching surface not being parallel to the cycle clutch 
sleeve. To insure that the latch is parallel to the 
sleeve, it should be adjusted in the following man­
ner: 



1. Loosen the two latch mounting screws and pull 
the latch to the top of its adjustment. 

2. Snug the screws lllightlyli. 

3'. Turn the print or cycle shaft in a print direction. 
(This wi II force the cycle clutch sleeve down on 
the cycle clutch latch.) Using the Hooverometer, 
check the latch height unti I it is correct. 

4. Tighten the cycle clutch latch mounting screws. 

Keeping the sleeve surface in contact with the latch 
surface will insure that the latch wi\.! remain parallel 
to the sleeve whi Ie you are adjusting its height. 

15,3 CYCLE CLUTCH COLLAR ADJUSTMENT 

The Cyde Clutch Collar should be rotated back or 
front to allow the spring clutch to disengage from the 
cycle shaft 3/32 11 to 1/8 11 before the Cycle Shaft 
RatcheJ latches on its check pawl. This adjustment 
is accomplished as follows: 

a. Loosen the Cycle Clutch Overthrow Stop (white 
nylon cam). 

b. Slow Iy hand cyc Ie a -5 rotate, 0 ti It character. 
When the cyc Ie shaft stops turning, mark a ref­
erence point on a print shaft gear tooth and its 
bearing. Unlatch the Cycle Clutch and very 
slowly rotate the Cycle Shaft unti I the check 
pawl falls into the ratchet on the Cycle Shaft. 
Once again, observe the print shaft gear - it 
should have moved 1/2 to 3/4 of a tooth. 

c. Tighten the collar, being sure to allow .010 11 
-

.015 11 end play in the Cycle Clutch Sleeve. 

d. Adjust the Cycle Clutch Overthrow Stop (white 
nylon cam), front to rear, to allow .007 11 to 
.015 11 rotary motion of the Cycle Shaft when it 
is latched up. This clearance may also be ob­
served on the degree wheel as ] to 3 degrees. 

15.4 CYCLE CLUTCH RESTORING ADJUSTMENT 

An easy method of adjusting the restoring cam roller 
is as fo 1I0ws: 

1 . Loosen the restoring cam roller nut and allow the 
ro Iler to drop free. 

2. Hand cycle the machine unti I the roller is on the 
high point of the cam. 

3. Place the pusher end of a large spring hook be­
tween the cycle clutch latch pawl and the keep­
er. (Insert the spring hook through the hole in 
the RH side of the keyboard and over the switch 
leads to hold it in place.) 

4. Place the machine on its feet and holding the 
roller firm Iy against the cam, tighten the lock­
ing nut. 

5·21 

5. Remove the spring hook and check for the proper 
clearance of .020 11 to .025 11 between the latch 
pawl and the keeper, on the cam lobe providing 
the sma Iler clearance. 

NOTE: Insure that the keeper is adjusted for proper 
latch bite before you adjust the roller. 

15.5 If the above sequence of adjustments does not produce 
correct cycle clutch operation, check for the follow­
ing 'conditions: 

a. . Worn Spring Clutch (Replace). 
A new style, heavier cycle clutch spring is avail­
able for field replacement. • It may be identified 
by its bronze color. A complete new cycle shaft 
assembly, PN 1266830 (13 11

) or PN 1266831 (15 11
) 

should be used when making this change since the 
new assembly is pre-adjusted and includes the 
following new parts: (1) spring (2) collar (3) re­
store cam (4) sleeve. The new shaft is black 
colored. 

b. Lack of spring clutch lubrication (use #23). 
c. Binds in the operational shaft or shift clutch as­

sembly. 
d. Bind or lack of lubrication in the drive gears 

(remove, clean, lubricate). 
e. Bind in the print shaft or carrier and rocker. 
f. Excessive cyc Ie clutch restori ng overthrow CotJs­

i ng the latch to rub on the low dwe \I of the 
sleeve. 

g. Rounded Cycle Pulley Arbor 
Before replacing cycle clutch spring, be sure to 
check the edge condition of the cycle pulley 
arbor. A rounded edge is easi Iy detectab Ie by 
re-inserting the bare cycle shaft into the machine 
and observing the junction of both arbors. 

If a rounded arbor is detected, replace with hub 
and pulley assembly, PN 1135619. 
CAUTIO N: 1135619 is an I/O part number. 
Do not use standard IISelectric li hub and pulley 
assembly. 

h. Worn cyc Ie clutch latch or the bond betwee~ 
meta I clutch stop and the rubber shock absorber 
on clutch latch is breaking loose. 

15.6 CYCLE CLUTCH PULLEY AND HUB ASSEMBLY 

The Cycle Clutch Pulley' can be oversize. Check for 
this condition by holding the Carrier against a re­
turn. If the be It thumps and the motor vibrates back 
and forth the pu Iley may be oversi ze . 

Remove the belt from the Motor Pulley and wrap it 
around the Cycle Clutch Pulley to determine if the 
cogs on the be It match the cogs on the pu Iley . An 
oversize pulley should be replaced, following the 
procedure outlined in the Reference Manual. 

15.7 POWER FRAME CENTER BEARING 

When remova I of the cyc Ie shaft is necessary on any 
Selectric I/O Printer, the cycle clutch pulley should 



a Iso be removed and the center beari ng dri lied. 
This wi II improve the lubrication of the cyc Ie clutch 
pulley and increase center bearing life. Remove the 
felt w:ick from the lubrication hole and dri II a #32 
hole through the upper part of the bronze bearing. 
Be sure to remove a II dri Iii ngs from the i nsi de of the 
bearing and lubrication hole. The felt wick should 
be replaced to keep dirt out of the bronze bearing. 

Caution: The center bearing is an oi I impregnated 
bearing and should not be flushed with cleaning fluid. 

Note: Before and after assembly, the center bearing 
shou Id be lubricated with # 10 oi I. The pu Iley shou Id 
be inserted in the bearing before replacing the felt 
wick. 

15.8 CYCLE CLUTCH RESTORE CAM REPLACEMENT 

There have been instances where the cycle clutch re­
store cam wi" break or warp and require immediate 
replacement. A time-saving method of replacing the 
cycle clutch restore cam when it is not necessary to 
remove the cycle shaft is outlined below. 

1. Remove the two locking screws and c lips from 
the white nylon restore cam. 

2. Cut the white nylon restore cam with a pair of 
dykes or wire cutters and remove the sections of 
the cam from the shaft. 

3. Using a fine hacksaw or coping saw blade, cut 

Cut Here' 

Figure 15.1 

a new c yc Ie c lutc h restore cam as shown in Fig u re 
1. 

Cut Here 

4. De-burr the two sections of the restore cam, 
p lace them on the cyc Ie shaft, one at a time, 
and install their locking screws and clips. 
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5. Adj ust the overthrow of the cyc Ie shaft for .007/1 
to .015/1 (3° to 5°) of rotary motion. This ad­
justment must be checked on both lobes of the 
cam since the cam is now split and each lobe is 
independently adjustable. It wi" only be nec­
essary to loosen one set screw to adjust the over­
throw on that particular lobe. When both sides 
are the same, re-tighten the set screws. 

This method of replacing a restore cam wi" save ap­
proximately one hour and fifteen minutes in the Field. 
It shou Id be remembered that this fix is a temporary 
fix and the white nylon restore cam shou Id be replaced 
the next time the cycle shaft is removed for spring 
clutch rep lacement or pu Iley rep lacement . 

The new cyc Ie clutch restore cam may be ordered 
under Part No. 1135995. 

15.9 CYCLE CLUTCH INHIBITOR 

The new style cycle clutch inhibitor mechanism which 
wi II be used on all keyboard less SELECTRIC I/O 
Pri nters has been illustrated be low. 

The adjustments are as follows: 

1. Adjust the inhibitor trip lever so that the bottom 
edge of the inhibitor pawl is flush with the bot­
tom edge of the cyc Ie clutch latch wi th a II parts 
at rest. 

2. The inhibitor pawl mounting bracket shou Id be 
adjusted so that the inhibitor pawl clears the cy­
cle clutch latch by- .030" to .035" with all 
parts at rest. 

Latch 

,Figure 15.2 

15.10 CYCLE CLUTCH CHECK PAWL 

Some cyc Ie clutch spring wear has been traced to the 
check pawl bouncing back out of its detented posit.ion 
on the cyc Ie shaft ratchet when the cyc Ie shaft lat­
ches up. We previous Iy recommended increasing the 
spring tension on the cycle clutch check pawl to al­
leviate this problem. 



A new check paw I has now been re leased for use on 
the SE LECTRIC I/O Printer with an improved engaging 
surface. The new check pawl is easi Iy identifiable 
from the old one by the deepened notch at the check­
ing area. An illustration is shown below: 

Figure 15.3 

This failure will usually occur at one point on the 
cyc Ie shaft; the shaft wi II latch on one cyc Ie and 
fai I to latch on the next cyc Ie, and it is easi Iy ob­
served. It may sti II be necessary to increase the 
spring tension by either forming the spring tip down 
at a 45° angle, or by winding the check pawl spring 
up one additional turn. Increasing the spring tension 
wi II, however, accelerate wear of the check pawl 
and ratchet. 

If a problem is encountered where the cycle shaft 
will not reliably detent, even after the check pawl 
has been rep laced and the spri ng has been wound up, 
it wi II then be necessary to replace the entire cycle 
shaft assemb Iy . 

The PN 1123675 wi II remain the same!. 

15.11 CYCLE CLUTCH SLIPPAGE 

Slow or sluggish cycle operation may be encountered 
du'e to the cycle clutch spring slipping or the sleeve 
binding. This condition may be detected during re­
peated +5 ti It 3 selection. The following areas 
should be checked if this occurs. 

1. Excess i ve cyc Ie shaft end play - end play shou Id 
be .00111 to .003". 

2. Oil on spring - the proper lubrication for the 
spring is #23 grease. Any oil on the spring will 
allow slippage; the spring must be removed and 
thoroughly cleaned with IBM cleaning fluid. 
Care shou Id be taken to remove a II traces of oi I 
from the cyc Ie shaft reservoi r area and a Iso the 
cycle pulley hub. The whole assembly should be 
relubricated thoroughly with #23 grease. 

3. Incorrect adjustment of cycle clutch spring. 
a. Opening of the spring too soon wi II cause 

slippage. 
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b. The cyc Ie clutch spri ng shou Id be adj usted 
left or right to maintain .005" clearance be­
tween the spri ng and pu lIey hub. Excessive 
clearance wi II not allow enoug h engagement 
of the spring on the hub, causing slippage. 
Too little clearance will cause the spring to 
bind agai nst the pu lIey hub and overload the 
clutch release train, giving rise to sluggish 
keyboard reaction as well as noisy idling. 

c. The cycle clutch collar should be adjusted 
left or right to allow a minimum of .008" end 
play of the clutch sleeve. Too little play of 
the sleeve can resu It in erroneous readi ngs of 
the cyc Ie shaft end p lay (where the sleeve 
play substitutes for the shaft play) and cause 
a direct mechanism drive connection between 
cycle pulley and shaft. This latter condition 
wi II prevent a comp lete closure of the cyc Ie 
spring and result in slippage. 

4. Worn spring (15.5). 

15.12 CYCLE CLUTCH LATCH BREAKAGE 

We have recei ved severa I reports of the cyc Ie clutch 
latch breaking in the area of its pivot point. This 
breakage is due to forming the cyc Ie clutch latch 
extension which mounts the restoring roller. When a 
cycle clutch latch is mounted in the SELECTRIC I/O 
Pri nter, it has a tendency to mount non para lie I to 
the sleeve angling to the left. This creates a problem 
wherein the cycle clutch latch restore roller will con-· 
tact the cycle clutch collar mounting screw. The 
past fix for this prob lem was to form the cyc Ie clutch 
latch extension to the right so it would track the 
cam properly. This method of adjustment wi II break 
the cycle clutch latch extension or wi II break the 
cycle clutch latch at its pivot point since the latch is 
a hardened part. This method of adjustment a Iso fai Is 
to make the cycle clutch latch parallel to the cycle 
clutch sleeve. 

The proper adjustment of this mechanism is as follows: 
The duckbi II pliers shou Id be i nse rted at the poi nt 
where the cyc Ie clutch ·Iatch bracket mounts to the 
selector bail mounting bracket. The pliers can then 
easi Iy move the enti re cyc Ie clutch latch bracket to 
the left or right by a twisting motion. This wi II en­
sure that the latch is parallel to the sleeve and it 
wi II also ensure that the restore roller moves far e­
nough to the right so as not to contact the screw in 
the cycle clutch collar. 

This procedure is presently being used on the I/O 
Assembly Line, with excellent results. It is very 
possible, however, that there are many SELECTRIC 
I/O Printers in the field whose latches were formed 
using the old method. It is possible that breakage of 
those cyc Ie clutch latches wi II resu It. They shou Id 
be replaced using a hardened latch and the new ad­
j ustment procedure fo Ilowed . 

The cycle clutch latch assembly part number is 
1135124. 



TAPES 

16 .0 Broken Tapes 

When a tape breaks, the cause should be isolated to 
prevent a reoccurrence. The following list outlines 
the causes of tape breakage. 

16.1 ROTATE TAPE 

a. Rotate detent clearance, (Is the Detent Actuat-
ing Lever Roller in place?) 

b. Print shaft timing. 
c. Shift Interlock adjustments. 
d. Shift Arm moving out in straight line. 
e. Defective Rotate Arm or Shift Arm Pulley. 
f. Any bind that affects free rotation of the head. 
g. Loose or missing Tape Guide. 
h. Burrs on any area where the tape trave Is. 
i. Negative latch clearance is insufficient. 
j . Latch links adjusted too long. 
k. Latches slip from under the bai I duri ng operati on 

(links too short). 
I. Foreign material obstructing the travel of the 

tape. 
m. Interference between the Ti It and Rotate Pulleys. 
n. See 10.23. 

16.2 TILT TAPE 

a. Detent to Ti It Ring clearance. 
b. Burrs on the Ti It Pu lIey (especia lIy where the 

tape comes out of the pu Iley .) 
c. Any bi nd that affects free moti on of the Ti It 

Ring. 
d. Foreign material in the sector gears. 
e. Print shaft timing (affects the rotate mechanism 

more) . 
f. Ti It Pulley Spring missing or broken. (Spring 

eye must face the rear of the machine.) 
g . Interference between Ti It and Rotate Pu Ileys . 
h. Excessive wear in the R. H. Ti It Pulley Stud. 

Most common causes. 

16.3 S.H. TAPE BREAKAGE OR MAL-SELECTION 

A curled end or a ragged leading edge on a rotate or 
ti It tape wi II indicate one of the following: 

1. Shift arm not parallel 'to the carrier. 
2. Rotate or tilt arm not parallel to the carrier. 

Shou Id it be necessary to move the rotate and ti It 
arm (using their mounting bracket) further to the rear 
of the machine, it may be necessary to file a small 
amount of material from the power frame edge in the 
area of the ti It tape, in order to ensure no interfer­
ence. Shou Id it be necessary to move the arms to­
ward the front, check for interference with the follow­
ing: 

1. The rotate eccentric stud on the paper bai I 
spring. 

2. The rotate arm itself on the damper spring stop. 
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3. The ti It tape rubbing across the head of the car­
rier shoe eccentric stud when the carrier is at the 
extreme left hand. 

16.4 SPRING LOADED TILT ARM 

All current production Selectric I/O Printers wi II 
have a spring loaded, left-hand ti It arm. This feat­
ure prevents accidental disengagement of the ti It tape 
from its pulleys whenever slack is introduced into the 
system. For example, if the operator should manu­
ally tilt the typehead during removal or installation 
of the head, the spring loaded arm will automatically 
maintain the tape's position on its pu lIeys. 

A simi lar spring is used on the shift arm to protect the 
Rotate Spring. 

16.5 S.H. ROTATE TAPE 

The Rotate Tape should twist "top to the front" as it 
leaves the left side of the Carrier. 

16.6 S.H. TAPE INSTALLATION 

When installing the new style (crimped) tapes, it may 
be di ffi cu It to insert the liT II end throug h the rear of 
the Rocker . To faci Ii tate i nsta lIati on, the tape 
shou Id be inserted eye let fi rst throug h the front of the 
Carrier, and pulled through until the "T" can easily 
be inserted. 

16.7 S . H . TAPE WI PER 

The Tape Wiper on the left side of the Carrier must 
be removed. It causes flexing of the tapes which can 
result in mal-selection and eventually tape breakage. 

16.8 S.H. OLD LEVEL TILT 

When installing a Rotate Tape it is necessary to re­
move the Ti It Pu lIey Spri ng. The Ti It Tape slackens 
and usua lIy fa lis off the pu lIey. This can be prevented 
by p laci ng a rubber band around the Ti It Tape near 
its anchor pin on the right side of the Carrier, and 
then hooking the rubber band to the right hand Mar­
gin Stop. This wi II hold tension on the Ti It Tape to 
keep it on the pu lIey, and wi II a Iso ho Id the tape on 
the anchor pi n c lear of the path for the new Rotate 
Tape. 

16.9 GEARLESS TILT PULLEY/BELLCRANK 

An improved ti It pu lIey and be IIcrank has entered 
production. This pulley/bellcrank will provide a 
more reliable ti It operation and wi II eliminate acci­
denta I disengag i ng of the tape at the p~ lIey anchor 
and will also eliminate breakage of the tilt tape due 
to flexing at the tape anchor point. 

This new design tilt pulley/bellcrank, B/M 1280498, 
is avai lable for field replacement. In order to pre­
clude a third level of tapes, all former gearless ti It 
tapes and ti It pu Ileys have been made obso lete. When 
replacement parts are necessary, a complete conver-



sion to the current level will be required. Time and 
parts for this conversion may be charged to Code 32. 

B/M 1280498 includes the following parts: 

Ref. Part No. Description -
1 1164310 Pu Iley, Ti It 
2 1128455 Stud, Tilt Pulley(redes.igned) 
3 1164099 Washer, Fe It 
4 1164158 Washer, Spacer 

When orderi ng the above bi II of materi a I, it wi II be . 
necessary to order a new ti It tape to be used in con­
junction with the above bi II. The new ti It tape part 
numbers are as follows: 

Figure 16.0 

Ref. Part No. Description~ 

5 
5 

1164314 
1164316 

4 __ ........ 

Tape, 1111 Printers 
Tape, 1511 Printers 

5 

Insta Ilation: Since the new pu lIey is heavier, it may 
be necessary to use two spacer washers to provide suf­
ficient clearance between the pulley and the yoke in 
ti It 3 position. The mounting stud should be lubricated 
with IBM #23 grease and the felt washer kept dry. 
The purpose of this washer is to keep erasures out of' 
the pivot bushing. 

MECHANICAL KEYBOARD LOCKUP 

17.0 Mechanical Keyboard Lockup 

17. 1 The most common causes for Keybo4:::1rd Lockup are: 

a. The Cyc Ie Clutch Latch Link Pawl doesn't clear 
the keeper with an interposer latched down. 
(Section 10.0). 

b. Fi Iter shaft timing adjustment. 
c. Cyc Ie shaft overthrow adjustment (Adjustment 

4.5) . 
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d. Latch motion restricted by restoring roller. 
(Section 15.0), 

e. Cyc Ie clutch adj ustments - latch bi ndi ng (Secti on 
15.0) . 

f. Character interrupter adjustment. Old Style -
See Ref. Man. New Style - See 17.2: 

g. The Linelock Interposer binds in the Selector 
Compensator (clean and lubricate). 

17.2, KEYBOARD LO CKUP 

Keyboard 10ckup wi II resu It from excessive overlap 
of the cyc Ie clutch pawl stop on the cyc Ie clutch 
pawl. All SELECTRIC I/O Printers should be checked 
using a new specification of 1/3 to 1/2 overlap of 
the paw I stop on the cyc Ie clutch paw I (see i lIustra-­
tion). Be sure to maintain the .010 11 to .020" verti­
cal adjustment. 

Cycle Clutch Pawl 

.01011 To .02011 

Figure 17.0 

TRANSMIT ERRORS 

18.0 Transmit Errors 

18.1 S.H. TRANSMIT CONTACTS 

The transmit contacts may be dirty. Clean with IBM 
contact cleaning fluid, then wipe dry with clean 
bond paper. 

18.2 The transmit contact air gaps should be .020". 

18.3 The C 1 and C2 contacts must not bri dge (NjO and 
N/C make at the same time.) For C1 and C2 timing 
see the applicable systems Reference Manual. 

18.4 PRI NT SE LECTIO N CO NT ACT ACTUATORS 

If the contact actuators bind, they should be replaced 
with the new style. The material used in manufact­
uring the contact actuators has been changed from 
a dear translucent nylon to a cloudy, yellowish, 
fiber nylon. The finish of the actuator plates has 
been changed from nicke I to chrome to provide more 
reliable operation of the actuators. When replacing 
an old style actuator with a new style actuator, the 
actuator plate must ALSO be changed. Only new 
style actuator plates are avai lable for field replace­
ment. All part numbers remain the same. 



MACHINE LOCKUP 

19.0 Machine Lockup 

19.1 The most common causes of Machine Lockup are: 

a. The Cycle Clutch Spring may be broken, out of 
adjustment (Section 15.0), or is in need of lub­
ri cation. 

b. Idler gear binding. Remove and lubricate with 
#10 oi I. 

c. Remove the type element, then recheck for lock­
up. If no lockup is encountered, a II typehead 
motion adjustments and print shaft timing must be 
checked. 

d . The Pri nt Sleeve and beari ngs may be dry or worn . 
e. Binds in the Carrier and Rocker Assembly. 
f. Check the Print Cam Follower for bi.nds. 
g. Oversize Cycle Clutch Pulley and Hub Assem­

bly. (Section 15.5) 
h. Shift Cam Back-Up Roller adjustment. (Section 

4.8) 
i. Operation Shaft binds or Shift Cam adjustment. 

(Section 4.0) 
j. Shift Spring <;:Iutch is dry or requires adjustment. 

(Section 4.0) 
k . Dry center beari ng. (Secti on 15.7). 

FAI LURE TO START 

20. 0 Fai lure to Start 

I f motor attempts to dri ve, check: 

20.1 Centrifugal ~Iutch Binding (See Also 21 .3) 

a. I/O PRINTER CENTRIFUGAL CLUTCH 
A sintered iron pulley with a Mylar ® insert and 
nylon clutch pawls has been released to eliminate 
motor clutch lockup and pu Iley wear. 

The nylon pawls are used to eliminate wear on 
the teeth of the bronze pu Iley . 

The sintered iron pulley has a slightly larger in­
side diameter to accept the Mylar ® sleeve. 

When rep laci ng the motor pu lIey, c lean the mo­
tor shaft thoroughly to prevent future binding. A 
piece of fine emery cloth may be used while run­
ning the motor. Remove any abrasive material, 
using IBM cleaning fluid, prior to assembly. 

NO,TE: If emery cloth is used to clean the motor 
shaft, the enti re paw I assemb Iy must be removed, 
as a safety hazard is present if the emery cloth 
contacts the moving pawls and springs. 

Lubricate the new sintered iron pu lIey with IBM 
# 10 oi I during initial assembly and thereafter as 
required. 

All parts necessary to convert to the new clutch 
assembly are available under BIM 1272045. 

b. Cycle Clutch Pulley oversize. 
c. Dry or binding Center Bearing (15.7). 
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d. Binding Operational Shaft 
e. Dry or binding Shift Clutch 

20.2 Motor Fai Is to Drive 

20.3 

1. Thermal cut-out open. 
2. Dry motor bearings. 

Capacitor Start Motor 

In order to eliminate problems which have existed 
wi ththe shaded po Ie motor and clutch, an improved 
capacitor start motor is avai lable for use in instances 
where repetitive fai lures have been encountered 
with the previous clutch arrangement. The new cap­
acitor start motor uses a 4 mfd. capacitor which pro­
vides much greater starting torque than previous cap­
acitor start motors. This new capacitor start motor 
wi II start the I/O under any load conditions with 
normal line voltages. 

Parts may be. ordered as follows: 

Part No. 

1166082 
1272458 

Desc ri pti on 

Motor, 115V, 60 Cycle 
BIM, Motor+Mounting 

NOTE: This BIM contains motor and all hardware 
and a temp late necessary to mount the motor. 

20.4 Worn or Broken Belt 

Drive belts may be breaking on machines receiving 
heavy usage, or machines over a year old. The next 
time the cyc Ie shaft is removed for replacement or 
adjustment, the motor belt should be replaced, re­
gardless of its age or condition. It is a Iso recom­
mended that an extra be It be p laced on the cyc Ie 
shaft. 

The belt should be slipped over the cycle shaft and 
tied with wire or lacing cord as illustrated below. 

Figure 20.0 

The motor belt should be turned inside-out so that the 
smooth portion of the belt is rubbing on the cycle 
shaft. It shou Id be folded over as shown be low and 
wrapped, and then left hanging under the cycle 
shaft and slightly toward the front of the machine. 
Since it will be difficult to describe exactly how to 
fo Id and wrap the be It, you must insure that after the 



spare be It has been p laced on the s,haft, it does not 
interfere with the positive bai I or the selector latch 
link~ and is not too tight around the cycle shaft as to 
cause rotation of the spare belt. 

CONTACT ASSEMBLIES 

21.0 Contact Assemblies 

See the applicable Systems Manual for all specifica­
tions. 

21.1 S.H. CLEANING 

a. The contacts must not bridge or bounce. 
b. The contacts must be clean, especia Ily the N/C 

contacts as they tend to bui Id up a residue. 
c. The contacts should be cleaned with IBM clean-:­

ing fluid and wiped dry with clean bond paper. 
Caution - Do not use fi les, abrasives, or burn­
ishing tools to clean the contacts. 

21.2 S.H. OILY CONTACTS 

If the contacts become oi Iy due to oi I bleeding from 
the blue stee I straps, the contact assemb Ii es may be 
rep laced. I/O Pri nter contact assemb Ii es now use 
nickel plated straps to prevent this problem and they 
may be obtained under the original part numbers. 

21.3 S.H. TAB INTERLOCK MICRO-SWITCH 

If the actuating wire pops cot from under the torque 
bar actuati ng arm, form the rear secti on of the actua­
ting wire to provi de an overthrow stop for the wire 
(Figure 22. 1). See the I/O Printer Reference Man­
ua I for the speci fi c adj ustments . 

Form Down Here 
Tab 

t -J--.."....n.........-~-----rJ' 

Tab Micro Switch 

Figure 21.0 

21.4 S.H. C5 AND C6 CONTACT SHIELD 

In order to prevent contamination such as dirt, oi I, 
and grease from entering C5 and C6 contacts, a 
shield has been provided. The new shield, PN 
1159536, will be included in all future production 
I/O Pri nters . 

This shield may be field installed if a new mainspring 
assembly is used since the old mainspring assembly 
would interfere with its installation. The new main­
spring assemb Iy may be ordered under PN 1164342. 
The contact shields may be installed under the present 
contact mounting screws. 

These shields should be used whenever a service call 
or machine rna Ifunction arises due to contact contam­
ination. 

Part No. 

1159536 
1164342 

Description 

Shield, Contact 
Mainspring Assembly 

21.5 Contact Timings may be set with a meter. (See ap­
plicable Systems Reference Manual.) 

To detect contact bounce or a marginal bridging con­
dition a scope must be used. 

SELECTRIC I/O PRINTER TOO LS AND 
REFERENCE MATERIAL 

22.0 SELECTRIC I/O PRINTER TOO LS AND REFERENCE 
MATERIAL 
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It is necessary to have the proper tools, reference ma­
terial, and parts catalogs to properly service the Se­
lectic I/O Printer. 

The following is the list of the required tools. These 
tools shou Id be used even though simi lar tools are 
avai lable as standard issues, since OP has supplied 
us with "special" thin wrenches for work in difficult 

aza;'<J C) () ~. .t';:.~{·1v·" . }:l~ ("'11 

Part No. Qty. Description ' 

158645 
450813 

450818 
452798 
460870 

1145391 
1280441 
1280442 
1280443 
1280444 
9900005 
9900028 

*9900034 
*9900059 
*9900060 
9900061 
9900090 

9900103 
9900105 
9900210 
9900216 
9900111 
9900112 
9900173 
9900190 
9900200 
9900208 
9900255 

1 
1 
1 
1 
1 
1 
1 
1 
2 
1 
1 
1 
1 
1 
2 

Grease Gun 
Grease Gun Nozzle - cycle 
clutch 
Screwdriver 8" 
Keybutton Removal Tool 
Scale (Rotate Tension) 
Hand Cycle Wheel 
1/2 oz. tube - IBM #23- -
1 lb. can - IBM #23 
4 oz. can - IBM #10 
1 pint can - IBM #10 
Wrench 1/4" x 5/16" (Special) 
6 Flute Wrench ~4 (Rotate Pulley) 
Oi ler 'for IBM #10 
Spring Hook 
Screw Starter 
5/16" Spintite 
3/4" x 5/8" Wrench (pin feed 
plate) 
6 Flute #10 Wrench (Cycle Clutch) 
Small Spring Hook 
Spring Hook (Spring Holding) 
6 Flute Wrench #2 (Gearless Ti It) 
1/8" x 5/32" Wrench 
Hooverometer 
4 Flute Wrench #2 (C1-C2) 
T -Bender (Form pushers) 
6 Flute #6 Wrench 
3/16" x 7/32" Wrench 
6 F lute Wrench # 133 

*If these tools are already included in the standard 
tool issue, they need not be ordered. 



22.1 SPRING SCALE - ZERO CALIBRATION 

Many adjustments made in. the field require the use of 
spring scale, PN 9900012. Reports indicate that the 
accuracy of the scale is impaired due to the zero ad­
justment being incorrect before measurements are 
made. The zero adjustment can be made by removing 
the two screws that fasten the end cap I and removing 
the end cap. This exposes an adjustable collar se­
cured by a #4 Allen screw. The zero adjustment can 
be made by· loosening the Allen screw and reposition-
i ng the co liar on its shaft. The hook may have to be 
removed from the sca Ie to a Ilow the shaft to move far 
enough to expose the Allen screw; however I the hook 
shou Id be rep laced when checki n9 the zero adj ustment . 
Correct adjustment is checked by holding the scale in 
the upright position (hook hanging down) and observ-
i ng that the sca Ie reads exact Iy O. 

__ ----Allen Set Screw 

Figure 22.0 

PREVENTIVE MAINTENANCE 

23.0 Preventive Maintenance 

For complete PM procedures see the Reference Man­
ual #225-1726 (Keyboard) and #255-3207 (Keyboard­
less). The following method of IIcycle ll inspection is 
recommended. The I/O Pri nter shou Id be PM'd four 
times a year for sing Ie shift operation. The frequency 
should be increased in direct proportion to shift usage. 
Each inspection should include a complete lubrication 
as outlined in the Reference Manual. Each inspection 
should cover a different area of mechanical check and 
adjustment. 

1st Inspection -- Cycle Clutch, Tilt Mechanism, 
Ribbon Mechanism 

2nd Inspection -- Keyboard Area, Rotate Mechanism, 
Detenting 

3rd Inspection -- Scoping - Print Magnets, Oper­
ational Magnets, Contacts 

4th Inspection -- Operational Area 
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23.1 The following items require special attention: 

a . Motor and Motor Pu Iley . 
b. Cycle Clutch Spring and Arbor. 
c. Driven pulley hub and bearing. 
d. Operational Cam Bearing.s. 
e. Operational Shaft and Shift Cam Bearings. 
f. Shift Clutch Spring and Arbor. 

These items should be lubricated every 8 weeks for 
shift usage. 

23.2 LUBRICATION 

Two new lubri cants have been re leased to rep lace a II 
present lubricants for the SELECTRIC I/O Printer. 
The first new lubricant is IBM #23. This wi II be sup­
plied in 1/2 ounce tubes and in 1 lb. cans. It should 
be used wherever Si I-X or a grease was previously 
recommended. In most cases the IBM #23 in the 1 lb. 
can should be used in conjunction with the grease gun, 
PN 158645, and the special nozzle, PN 450813. 
Don't forget to use this special nozzle on the cycle 
clutch grease hole located between the negative 5 
cam and the RH positive cam. 

The second new lubricant, IBM # 10, shou Id be used 
wherever an ET #6 or IBM #9 oi I was previously spec­
ified. 

The new IBM #10 oi I can be identified by a red cap 
on the cam. 

The new IBM #23 grease can be identified by the cap 
on the 1/2 oz. tube and the one pound can wi II be 
clearly marked IBM #23. 

Machines with high shift usage require more frequent 
lubrication than machines used for single shift oper­
ation. The following areas are primari Iy affected by 

&idling time I since only the operational shaft is driven. 

1. Motor and motor pu Iley . 
2. Cycle clutch spring and arbor. 
3. Driven pu Iley hub and beari ng . * 
4. Operational cam bearings. 
5. RHoperational shaft and shift cam bearing. 
6. Shift clutch arbor and spring. 

When power is on 24 hours dai Iy, we recommend 
lubri cation of items 1 thru 6 every eight weeks. 
Note: Lubrication must be applied judiciously to 
eliminate migration or IIspin-offll into electrical con­
tact areas. 

IBM No. Part No. Description 

23 1280441 1/2 oz. tube - IBM #23 
23 1280442 1 lb. can - IBM #23 
10 1280443 4 oz . can - IBM #10 
10 1280444 1 pt. can - IBM #10 

The above part numbers are avai lable in Mechanics­
burg, and a II EPC's. 

* See S . H. 15.7 



OlSA 

24.0 OlSA 

There are times, because of customer requi rements, 
or other considerations, when on-line service time 
must be held to a minimum. 

Therefore, the need wi II arise for 0 lSA. Many Cust­
omer Engi neers have rep laced a Se lectri c I/O ina 
system with a spare machine and have then been faced 
with a situation whereby the I/O wi II apparently per­
form satisfactori lyon 0 lSA but wi II not operate liOn 
Line II • 

This Section is designed to illustrate the usefulness 
and diagnostic abilities hidden within the 0 lSA. 
Several of the main items are: 

1. Using 0 lSA as an exercizer. 
2. Diagnosing mechanical problems. 
3. 0 lSA Servicing Aids for the Se:lectric • 
4. Scoping procedures for OlSA and the I/O. 

In order to use OlSA effectively, obtain as much in­
formati on about the fai lure as possib Ie. 

1. Befor~ the Selectrk is pulled off the system, be 
sure that it is a Selectric prob lem. 

2. Use every available moment of on-line time to 
diagnose the symptoms. 

3. Endeavor to duplicate the fai lure under known 
conditions. 

4. Obtain print-outs when avai lable, showing the 
Selectric mal-function. 

5. Use error indications and CE test panels when 
avai lable to help you determine what area in the 
Selectric might be causing the trouble. 

6. Ask, especially on keyboard machines -- Does it 
fail only on output? -- Does it fail only on in­
put? -- 0 r, has it fai led both on output and input? 

7. Listen -- Does print clutch operation sound er­
ratic rather than rhythmic? Is the machine ex­
cessively noisy in one area or during anyone op­
eration? Does machine seem to be slower in per­
forming anyone operation than others? 

If you know: 

1. Under what conditions the fai IlUre occurred. 
2. What general areas might have caused the fail­

ure: . 
3. What symptoms the fai lure caused. 

Then you shou Id be ab Ie to use 0 lSA to: 

1. Duplicate the conditions that brought on the 
fai lure. 

2. Pinpoint the fai ling mechanism or component. 
3. Know when the malfunction has been eliminated. 

OlSA SERVICE HINTS 

25.0 0 lSA Service Hints 

Refer to the 0 lSA Instruction/Reference Manual for 
instructions on how to connect your Selectric'VO to 
OlSA. 

25.1 HAND CYCLING 

Turn ET motor swi tch off. 

Set desired operation on function switch. 

Set desired character on ti It rotate switch. 

Push Start. 

Use hand cycle wheel on Selectric I/O. 

Assume your printer is intermittently fai ling to space. 
Print escapement is okay, so the trouble is in the op­
erational area. Set function switch to print/space 
and push start on 0 lSA. Every other machi ne cyc Ie 
wi II be a space cycle. 

Hand cycle the Selectric and observe: 

1. Space magnet armature pick. 
2. Space interposer unlatching clearance and move­

ment to rear. 
3. Cycle release arm trips. 
4. Space operational latch is pu~hed under opera­

tional cam follower bail. 
S. Space'c lutch pawls drop into ratchet and cam 

turns. 
6. Escapement torque bar pu lis escapement paw Is 

from rack. 
7. Carrier moves one space. 
8. Escapement trigger re-Iatches on escapement 

torque bar lever. 

Any interruption in this sequence of events wi II cause 
a fai lure to space. 

25.2 S.H. ONE ARMATURE TEST 

Purpose: Check abi lity of magnet assemb Iy to trip 
cycle clutch with only one print magnet energized. 

1. Function Switch: Print Alternate 
Ti It and Rotate Print T3 R,0' 
Print Alternate T 1 R+S 

On print cycles, R-5 only wi II be energized. On 
print alternate cycles, T-2 only will be energized. 

2. Function Switch: Print 
Ti It and Rotate T3 R+3 

Each machine cycle only the R2A armature wi II 
be energized. 
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If the machine will fail with only the R2A armature 
attracted but wi II work with the T2 and R-5 arma­
tures I see Servi ce Hi nt 14.8. If nei ther test wi II 
run 1 hand cycle through the operation and follow 
the pri nt area in output mode flow chart. 

25.3 S. H. All ARMATURE TEST 

Purpose: Check pri nt area for extra cyc les, caused 
by magnet assembly fai lures. 

Function Switch: Print Space 
Hit and Rotate TO R-5 

A fai lure wi II appear as a T3 R5 character (usua Ily a 
"period") in place of a space. Check magnet assem­
bly adjustments, particularly armature knock-off and 
trip lever to latch lever bite. 

25.4 S.H. DYNAMIC HALF CYCLING 

Use 0 lSA ti It and rotate switches and the Hoover­
ometer handle to dynamically half-cycle whi Ie check­
ing detent and alignment adjustments. On keyboard­
less machines, this is a more dependable method than 
hand selecting the print magnet armatures. 

25.5 S. H. CONTACT FAI lURES 

Contact fai lures in the Selectric I/O may cause ex­
treme Iy difficu It-to-diagnose malfunctions in liOn 
Line il applications but will not be detected by OlSA 
circuitry. 

It is of the utmost importance that contacts be cor",:, 
rectly timed, in proper adjustment, clean, and bounce 
free. 

Contact timing can be checked with a meter whi Ie 
hand cyc ling the machine. Tests have shown that con­
tacts timed under hand power show little or no change 
when later checked dynamically. 

Contact bridging* can also be checked with a meter 
but this can be regarded on Iy as a pre liminary check. 

*Bridging -- Operating point makes contact with· 

normally open point before it breaks contact with 
normally closed point. 

When checking for bridging, it may be necessary 
to remove contact wiring to eliminate back cir­
cuits. 

To check for bridging, connect meter leads between 
N/O poi nt and N/C poi nt of contact assemb Iy. S low­
ly hand cyc Ie the machine and watch for a short indi­
cation on the meter. Check N/O air gap and N/C 
contact rise if a bridging condition is indicated. 

Contact bounce must be checked dynamically with a 
scope. Bounce is seen on the scope as a "noisy" or 
IIbroken Up" signal rather than the clean, sharp rise 
ti me and stab Ie up leve I of a norma I contact signa I . 
See Figure 19. 
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Bounce may be caused by insufficient tension on the 
contact support straps, or by loose pile up screws in 
the contact assemb Iy . 

Di rty contact poi nts wi II a Iso cause much the same 
indication on the scope as bounce. Contacts should 
be cleaned with IB.M cleaning fluid and clean, lint­
free paper. Never use an abrasive cleaning tool on 
Selectric contacts. 

Contact bridging may show up under dynamic condi­
tions and appears as noise just after make time and 
just before break time. 

26.0 SAFETY 

Sound safety regulations require that all electronic 
equipment must be provided with a chassis ground and 
that this chassis ground must be returned to earth 
ground through the third (green) wire of the AC line 
cord. 

IBM safety regulations forbid any deviation from the 
above and, therefore, the practice of IIfloatingll the 
scope must not be employed. 

o lSA' s power supply _has been designed so that its 
reference point (or chassis ground) can be-determined 
by the needs of the user. This eliminates any need to 
IIfloat II a scope. 

27.0 SCOPING PROCEDURES WITH OlSA 

Magnet Pick Time 

Condition 1 -- Print Select Magnets 
Internally wired in OlSA are 47 Q resistors in series 
with the print select magnets. It is the voltage grop 
across these resistors that wi II show print magnet char­
acteristics on the scope: 

With machines using + polarity, put the scope probe in 
the magnet common jack and the ground lead in the 
print magnet test jack (Tl, R-5, CK, etc.) 

With machines using - polarity, put the scope probe 
in the print magnet test jack and the ground lead in 
the magnet common jack. 

The scope wave form then wi II a Iways appear as a 
signal starting at ground and rising to a positive level. 

Condition 2 -- All Other Selectric I/O Magnets 
To scope any other magnet, it is required that a 47 
ohm resistor be temporari Iy wired in series with the 
magnet pi ck coi I. 

NOTE: A tool wi II be made available shortly to 
provide this feature. 

This device can be kept with the OlSA. To use, re­
move the magnet pick coi I wire from its edge connec­
tor in the Selectric. Clip this wire to the alligator 
clip attached to the resistor. Insert the pin connector 
on the other side of the resistor into the edge connec­
tor on the Selectric. Scope across the two pins on the 
epoxy block. 





28.0 SELECTRIC I/O SPECIFICATIONS 

28.1 Magnets and Solenoids 

Component Maxim'um Pick Time 

Keyboard Lock Solenoid 
Ribbon Shift Magnet 
All Other Magnets 

28.2 Clutch Operating Speed 

55 ms. 
12 ms. 
10 ms. 

Mechanism Max. Mechanical Delay 

Print Cycle Clutch 
Operational Cycle Clutch 
Shift Clutch 

29.0 Selectric I/O Modes of Operation 

29. 1 Closed Loop 

10 ms. 
14 ms. 
7 ms. 

Character rate is under control of I/O feedback sig­
nals. A character wi II not be sent to the I/O unti I 
feedback contacts have sig na lied that the prev i ous 
cycle is almost complete and the printer is ready for 
another character. 

29.2 Open Ended 

I n the open ended mode of operati on, the character 
rate is fixed, independent of I/O feedback signais. 
This rate is usually set at 14.8 characters per second, 
or a character every 67 .5 ms. 

The Selectric I/O has the capabi lity of running wide 
open, at the rate of 15.5 characters per second, or a 
character every 64.5 ms. This 3 mi IIi second differ­
ence is the safety factor allowed in the event of a 
slow printer cycle. 

30.0 OSCILLOSCOPE INTERPRETATIONS 

The fo lIowing osci IIoscope trace pi ctures wi II cover 
every area of the Selectric I/O Printer. Wherever 
scopi ng is necessary refer to these photos for compar­
ative ana lysis. 
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PRINT MAGNET R2A (ONE ARMATURE PICKED) 

Figure 30.0 

Scope: Mag Common 
R2A Test Jack 
5 ms/cm 

o LSA Function: Print Space 
Ref. Ti It & Rotate: T3/ R+3 
Time Base: 
Vert Amp: 
Sync: 

2 volt/cm 
+ Int 

Time from start of pick to C2 N/C opens 
Magnet seal time 
C2 N/C opens at 35 0 = 

Total Mechanical Delay 

6.0 ms 
12.5 ms 

PRINT MAGNET R2A (ALL ARMATURES PICKED) 

Figure 30.1 

25.0 ms 

18.5 ms 

6.5 ms 

Scope: Mag Common 
R2A Test Jack 
5 ms/cm 

o LSA Function: Print Space 
Ref. Ti It & Rotate: TO R-5 
Time Base: 
Vert Amp: 
Sync: 

2 volt/cm 
+ Int 

Time from start of pick to C2 N/C opens 
Magnet seal time 
C2 N/C opens at 350 = 

Total Mechanical Delay 

5.0 ms 
12.5 ms 

26.0 ms 

17.5 ms 

8.5 ms 



SLUGGISH PRINT ARMATURE 
CAUSED BY MALADJUSTED TRIP LEVER BITE 

Figure 30.2 

CARRIER RETURN/INDEX 

Figure 30.3 

Scope: 

Time Base: 
Vert Amp: 
Sync: 

Across Register in 
Series w/Mag Coi I 
10 ms/cm 
1 volt/cm 
+ Int 

Time from pick to carrier return 
intlk* opens 

Magnet seal time 
C/R intlk opens at 190° 

Average Mechanical Delay 

OLSA Function: Print CR 

8.0 ms 
67.9 ms 

82.0 ms (avg.) 

75.9 ms 

6.3 ms 

*Use C-6 if avai lable on your printer 
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SPACE/BACKSPACE/T AB 

Figure 30.4 

Scope: 

Time Base: 
Vert Amp: 
Sync: 

Across resi~tor in 
Series with Mag Coi I 
5 ms/cm 
1 volt/cm 
+ Int 

Time from start of pick to C5 
N/C opens 

Magnet seal time 
C5 N/C opens at 55° 

Total Mechanical Delay 

EXCESSIVE MECHANICAL DELAY 

Figure 30.5 

Time Base: 5 ms/cm 

Time from start of pi ck to feed­
back 

Magnet Seal Time 

Feedback Contact Opens 
at 55° 

Total Mechanical Delay 

o LSA Functi on: Print 
Space 

8.0 ms 
19.7 ms 

6.5 ms 

19.7 ms 

37.0 ms 

27.7 ms 

9.3 ms 

42.5 inS 

26.2 Ins 

16 _ 3 inS 



DOG CLUTCH PAWL AND RATCHET CHECK 

The distance in time between the teeth of the dog clutch rat­
chet is 14 ms. Normal operational cycles will vary in time 
depending. on where the clutch pawl enters the clu·tch ratchet. 
This variation, however, should never exceed 14 ms. Any 
more vari ati on wou Id i ndi cate worn paw Is or ratchets. 

Figure 30.6 

Scope: Across resistor in series with magnet coi I. 

Set OlSA to single cycle. Operate printer in short burst 
with the start pushbutton. Observe variati on of pu Ise length. 
The example shows a variation in pulse length of about 12 ms 
for the eight printer cyc les recorded. 

LOWER CASE MAGNET 

Figure 30.7 

Scope: 
Time Base: 

Across Resistor in Series with Magnet Coi I 
10 ms/cm 

Vert Amp: 2 volts/cm 
Sync: + Int 

Time from start of pi ck to feedback 
Magnet seal time 
C4 makes at 35° 

Total Mechanical Delay 

6.0 ms 
12 . .1> ms 

25.0 ms 

18.5 ms 

6.5 ms 
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U.C. MAGNET 

Figure 30.8 

Scope: Across Resistor in Series with MagnetCoi I 

Time Base: 
Vert Amp: 
Sync: 

10 ms/cm 
2 volts/cm 
+ Int 

Time from start of pick to feedback 
Magnet seal time 
C3 makes at 35° 

Total Mechanical Delay 

MACHINE SPEED CHECK 

Figure 30.9 

Machine Cvcle = 65 ms 

Scope: C2 N/O Contact Point 

Ref: Power Supply Common 

Time Base: 10 ms/cm 

10.0 ms 
12.5 ms 

28.0 ms 

22.5 ms 

5.5 ms 

Vert Amp: 2 volts/division (with lOx attenuated probe) 

Rise of C2 N/O to next C2 N/O = One Machine Cycle 



Cl N/O POINT 

Figure 30.10 

BOUNCING Cl N/O POINT 

Figure 30.11 

Figure 30.12 

Scope: C2 o/p 

Ref: Power Supply Common 

Time Base: 10 ms/div 

Vent Amp: 5 volt/em with lOX attenuated probe 

Shown is the scope pattern seen on C2 operating point when 
Selectric I/O is attached to OLSA. This is a normal signal 
reflecting inductive spikes generated by a LSA relays. These 
spikes do not originate in the Selectric I/O. 

I 30.1 Refer to Figure 30.4 

I 30.2 
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Magnet Seal Time 
C5 N/C opens at 55° converted to ms 

Total 

8.0 ms 
19.7 ms 
27.7 ms < 

27.7 ms is total of everything but mechanical delay. 

Therefore -- Total Pulse Length = 
Subtracting Seal Time + C5 N/C Time 
Will equal the mechanical delay 

37.0 ms 
-27.7 ms 
-~;;S 

9.3 ms is within Machine Specifications (14 ms 
maximum) 

Refer to Figure 30.5 

Magnet Seal Time 
C5 N/C opens at 55° converted to ms 

Total 

6.5 ms 
19.7 ms 
26.2 ms 

26.2 ms is total of everything but mechanical delay. 

Therefore -- T ota I Pu Ise Length 
Subtracting Seal Time + C5 N/C Time 
Will equal the mechanical delay 

42.5 ms 
-26.2ms 

16.3 ms' 

16.3 ms is in excess of Machine Specifications (14 
ms maximum) 

Why is 9.3 ms okay but 16.3 ms excessive? If this 
printer were to be run in an open ended application, 
the closure of C5 N/C would signify that the printer 
is ready for another character. The C5 N/C contacts 
on this printer close at 130° or 46.5 ms after cycle 
starts. 

Figure 30.4 

Normal Mechanical Delay 
Magnet Seal Time 
00 to 1300 

Total of 

9.3 ms 
8.0 ms 

46.5 ms 

63.8 ms 

Thi s pri nter, then, wou Id be ab Ie to accept the next 
character in 63.8 ms or for this one cycle at better 
than the 15.5 character rate. 



130.3 Figure 30.5 

Excessive Mechanical Delay 
Magnet Seal Time 
0 0 to 1300 

Total of 

16.3 ms 
6.5 ms 

46.5 ms 

69.3 ms 

This printer, then, would be able to accept the next 
character in 69.3 ms or for this one cycle at 14.4 
character rate. In an open ended application, the 

31.0 lie;> Component Location 

Print Selection Magnet Assembly 
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character wou Id be presented to the pri nter in 67.5 
ms (14.8 characters per second), before the printer 
is ready to accept it. Since the C5 contacts would 
still be open part of the new incoming pulse would be 
lost. 

S.H. 

Dropping characters, malselection,.extra cycles can 
result from excessive mechanical delay, depending on 
the mechanism affected and the amount of excessive 
delay. 
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Figure 31 :0 
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