














































































































































































































































































































































































































































































































































































































































































































































































































































































































































































REFERENCE MANUAL MODELS A2 and 82 

riage return is· complete to the proper margin, the selector 
latch is still maintaining N.o. 1· selection and an escapement 
operation must occur to restore the selector mechanism. ( 

When the No. 2 key lever is depressed the action of all 
the parts is a duplication of the No.1 carriage return ex
cept for the selector mechanism. The No. 2 key lever re
leases the same carriage return cam after the No.2 transfer 
lever has moved the selector lever down to a position to be 
held by the upper notch in' the selector latch. The down
ward travel of the selector lever is checked by an overthrow{ 
stop which is operated by the No.2 transfer lever. With 
the selector lever in this position, the margin lever will 
move just high enough to be in the path of the No. 2 mar
gin stop when the air cylinder is unlatched. After the car
riage return is completed the No. 2 selection will be main-
tained until released by an escapement operation. ( 

The full carriage return does not utilize any operation 
of the selector mechanism. The key lever releases the 
same carriage return cam which unlatches the air cylinder 
operating lever. The action of the air cylinder operating 
lever moves the margin lever only high enough to be in 
the path of the full carriage return margin stop. 

( 
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MODELS A2 and 82 CUSTOMER ENGINEERING 

Figure 1. Cam Release Link Adjustments 

SELECTION 

Adjustments 

1. CAM CLEARANCE (Carriage Return Cam): REFER 
to adjustment 1, Model AI. 

2. THE CAM ,RELEASE LINKS should be adjusted in the 
following manner (Figure 1). 

a. The link from the full carriage return key lever should 
release the cam when the key has completed. two
thirds of its downward travel. 

b. The links from the No. 1 and No. 2 key lever should 
trip the carriage return cam as late as possible. This 
will allow the selector latch to become engaged before 
the cam is released and guarantee proper carriage 
retum. 

3. THE CAM LINK to the clutch lever should be adjusted 
to just span the distance between the cam at rest against 
its stop and the clutch lever at rest against the roller (Fig
ure 1). 

4. ADJUST THE CLUTCH LEVER LINK so that the rear 
edge of the right arm on the bell crank will be parallel to 
the rear rail (Figure 1). 

S. THE AIR CYLINDER LATCH LINK from the interme
diate bell crank to the air cylinder latch is adjusted so 
that, when the carriage return cam is on its high point, 
the formed lug on the air cylinder lever will clear the 
latch by .015"-.025" (Figure 2). 
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Margin Lever 

I-____ .Air Cylinder Operating Lever 

-----Alr Cylinder 

Figure 2. Air Cylinder Operating Lever Released 
(Cam on High Point) 

6. THE ECCENTRIC ON THE MARGIN LEVER is adjusted 
for .010"-.015" clearance between the air cylinder lever 
and the air cylinder latch when the margin lever is held 
to the extreme right. The high point of the eccentric should 
be kept toward the top of the machine (Figure 3). 
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6 Margin Lever Eccentric 

.010"-.015" 

Fi~ure 3. Mar~in Lever Eccentric Adjustment 

7. THE PAWL; RELEASE LINK should be adjusted to hold 
the escapement pawl .030" to .040" out of the escapement 
rack with the air cylinder lever in the unlatched position 
and with the margin lever away from a margin stop (Fig
ure 2). 

8. ADJUST THE SELECTOR LATCH by moving its ful
crum stud up or down in an elongated hole. With the 
overthrow stop actuated and the selector lever pressed down 
against it, adjust the latch until there is a .010" to .015" 
clearance between the selector lever and the upper notch 
in the selector latch (Figure 4). 

9. OVERBANK: REFER to adjustment 6, Carriage Re
turn, Model Bl. 
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Selector lever 

Seleclor Lalch 

Fil1ul'e 4. Selectol' Latch Adjustment 

10. THE ECCENTRIC ON THE GOVERNOR CONT,ROL 
BRACKET ASSEMBLY must be adjusted in two steps 80 

that the margin release lever will not block the upper posi
tion of the margin lever when it is latched in the No. 1 
partial return position. Move the high point of the eccen
tric to its lowest position and tighten the locking nut. Also 
unhook the short link between the margin release key lever 
and the margin release bell crank. The final adjustment of 
the margin release cannot be made at this time. 

11. THE SELECTOR LEVER ROLLER may be moved up or 
down in an elongated slot after loosening its locking nut. 
Adjust the roller to give approximately 3/32" bite on the 
full return margin stop. The clearance under the No. 2 
margin. stop should be approximately 1/64" (Figure 5). 

No.1 Return No.2 Return Full Return 

Fil1ul'e 5. Selectol' Level' Rollel' Adjustment 

8 



MODELS A2 and B2 CUSTOMER ENGINEERING 

As a further check, latch the selector lever in the No. 2 
position (upper notch) which should provide an engage
ment of approximately 1/16" with the No.2 margin stop 
and a clearance of approximately 1/64" with the No. 1 
margin stop. Also latch the selector lever in the No. 1 posi
tion (lower notch) and see that the engagement of the 
margin lever with the No. 1 margin stop is approximately 
1/16". 

12. THE LINK IN THE NO. 2 TRANSFER UVER is placed 
in the second hole from the front end and extends upward 
to the second hole from the end of the No.2 key lever. 
Adjust the link so that the clearance between the selector 
lever and the upper notch in the selector latCh is .010" to 
.015" when the No.2 key lever is fully depressed. Check 
that the overthrow stop does not choke off the No. 2 key 
lever through the selector lever; form the stop if necessary. 
Be sure that the overthrow engages the selector lever with
out interference while the No. 2 selection is being made 
and is held in position by the selector lever after the latch 
engages (Figure 6). The stop must not interfere with the 
selector lever when the No. 1 selection is taking place. 

13 Transfer Lever Link #1 

12 Transfer Lever link 12 

Figure 6. Transfer Link Adjustment 

13. THE LINK IN THE NO. 1 TRANSFER LEVER is placed 
in the fourth hole from the end and connected to the beck 
end of the No.1 key lever (Figure 6). Adjust the link so 
that the clearance between the selector lever and the low
er notch in the selector latch is .010" to .015" when the 
No. 1 key lever is fully depressed (Figure 7). After the 
above two adjustments have been made the cam release 
links should be rechecked. 
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FiAure 7. No.1 Transfer Link Adjustment 

14. ADJUST THE ECCENTRIC ON THE GOVERNOR CON
TROL; BRACKET ASSEMBLY to allow .005" to .010" clear
ance between the margin release lever and the margin 
lever in the No. 1 partial position with the air cylinder 
lever unlatched. Adjust the link between the margin re
lease key lever and the margin release bell crank so that 
the above tolerance is not reduced and margin release past 
the extreme left-hand margin stop may be obtained (Fig
ure 8). 

Maroln Lever 

~ 
L 

~ \Q; ~ 
7 

Margin Release Lever 

FiAure 8. MarAin Release Adjustment 

( 

15. ADJUST THE RIBBON CAM RELEASE LINK from the 
space bar key lever so that the ribbon cam will be tripped 
just before the space bar cam when the key lever is slowly 
depressed. In some cases it may be necessary tp adjust ( 
the travel of the space bar but be certain that the ribbon 
cam operation does not actuate the space bar. Watch the 
travel of the slotted adjusting clevis from the space bar 
to the ribbon cam release lever when the ribbon cam is 
operated turning the power roll b:y hand. 
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I 
... -'J., .... . 010'-.020' 

~ 
FiAure 9. Unlatching Adjustment 

16. ADJUST THE LINK FROM THE RIBBON LEFT BAIL 
END PLATE to the unlatching bell crank so that on the high 
point of the ribbon cam the selector lever in its highest 
position clears the selector latch by .010" to .020" (Fig
ure 9). 

CARRIAGE RETURN 

Adjustments 

I. CLUTCH PLATE CLEARANCE: REl"ER to adjustment 
18, Carriage Return, Model Bl. 

2. THE AIR CYLINDER AND CLUTCH COMPRESSION 
SPRING: REFER to adjustment 20, Carriage Return, 
Model Bl. 

TABULATION 
I. CAM CLEARANCE: REFER to adjustment 1, Tabula
tion, Model Bl. 

2. CAM RELEASE LINK: REFER to adjustment 2, Tabu
lation, Model Bl. 

3. THE TAB LATCH ADJUSTING SCREW is adjusted 80 
that with the tab lever latched the tip of the tab lever 
will cover 1/2 to 2/3 of the exposed surface of a set tab 
stop (Figure 10). 
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Pawl Release lever 

Tob Interlock Lever 3 Tob latch Screw Tab Lever 

Figure 10. Tab Latch Screw Adjustment 

4. THE TAB OPERATING LINK is adjusted so that when 
the cam is on the high point the tab latch screw will over
throw the tab interlock lever by approximately .010" (Fig
ure 11). 

Rebound Check lever Pawl Releos. lever 

--=-==t 
5 Rebound Check Slop 1-

.01S" 

Tab Inl.rlodt lev .. 

Figure 11. Tab Latching Adjustment 

S. THE REBOUND CHECK STOP should be formed so that 
when the tab lever is latched the tip of the rebound check: 
lever clears the tab rack by .015" with all tab stops cleared 
(Figure 11). ( 

6. THE TAB LEVER EXTENSION serves two functions
it acts as an overthrow stop for the tab lever and controls 
the rest position of the rebound check: lever. Push the link 
end of the tab operating lever toward the front of the ma-
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chine and move the tab lever out past its latched position. 
Form the extension at a point close to the tab lever 10 
that the extension strikes the rebound check stop and halts 
the tab lever when the tip is .015" from the tab rack (Fig
ure 11). 

Check that the tip of the tab lever and the tip of the re
bound check lever are in the same place front to back when 
the tab lever is in a rest position, approximately parallel 
to the rear rail. To obtain this condition, the extension 
may be formed on the extreme end being careful not to 
change the extension close to the tab lever. 

7. THE TAB INTERLOCK LINK must pull the interlock 
lever far enough to cam the rebound check lever down 
below the level of any set tab stop when the carriage re
turn is operating. Unlatch the air cylinder operating lever 
and adjust the interlock link so that the rebound check 
passes just below the tab stops (Figure 12). 

Air C)"lind., Operating Lever I.b Leve, 

8 Tab Interlock \.over Stop 

FiAure 12. Tab Interlock Adjustment 

8. FORM THE TAB INTERLOCK LEVER STOP to allow 
.005" to .010" between the interlock lever and the tab latch 
adjusting screw when the tab lever is at its extreme left 
position (Figure 12). 

9. ADJUST THE PAWL RELEASE LUG so that there is a 
clearance of approximately .015" between the tip of the 
escapement pawl and the escapement rack teeth when the 
tab lever is latched. 
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10. THE REBOUND CHECK LEVER BRACKET is held to 
the top of the rear rail by two screws in elongated. mount
ing holes. With the tab lever held in its latched position 
by hand and a tab stop firmly against the tab lever, move 
the bracket until the engaging tip of the rebound check 
lever clears the tab stop by .005" to .015". Generally, this 
clearance must be maintained at the lower tolerance when 
adjusting the longer carriage machines. Note that the lug 
on the rebound check bracket serves as a guide for the 
margin lever. Lock the bracket in such a manner that ( 
this lug does not bind or interfere with the freedom of the 
margin lever (Figure 13). 

10 Rebound Check l.enr lI<adtet 

R.b.wnd Chock L_ 

o 

Fillure 13. Rebound Check Adjustment 

11. THE TAB RACK should be so positioned that the 
front face of a set tab stop is parallel to the tip of the 
tab lever and so that the carriage end plates are not 
sprung. It should be adjusted left or right with the escape
ment pawl engaged and the tab lever partly out so that ( 
there is a clearance between the striking face of the tab 
lever and any, tab stop as follows: 14, 12 and 10 pitch, 
.002" to .010'; 9 pitch, .010" to .020"; 8 pitch, .025" to 
.035". It should be noted that as the pitch of the machine 
becomes larger the tolerance becomes greater. Position the 
right end of the tab rack front to rear by means of its 
elongated mounting hole so that the tab lever will take an 
equal bite on all set tab stops~ 

12 .. TAB GOVERNOR PAWL LINK: REFER to adjust
ment 9, Tabulation, Model BI. 

13. CARRIAGE TENSION: REFER to Model Al page 21. 

14. FRICTION GOVERNOR: REFER to Adjustment 10, 
Tabulation, Model BI. 
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IBM ELECTRIC TO L L BILLER 

Model 3 

This section contains information pertinent only to the 
special features of the Toll Biller. 

MACHINE FEATURES 

The Model 3 Toll Biller is made in 12" carriage lengths 
only. The carriage has the following features: 
ADJUSTABLE PAPER CHUTE. 
SELF-ALIGNING FEED ROLLS. 
NUMBER 1 PtA. TEN equipped with 38-tooth platen ratchet 
for 7 lines per inch spacing only. The line space lever is 
locked in single-spacing position. 
GANG STOP TABULAR RACK to be supplied in accord
ance with entries on Toll Statement which must be attached 
to order. 
FOR GOVERNMENT BILLING, a special tabular rack with 
hand-set tab stops is available for field installation. 
THE ESCAPEMENT available is 10-pitch or 12-pitch. 
AUTOMATIC CARRIAGE RETURN from the right margin. 
FIRST WRITING LINE FORM POSITIONER. This device 
provides an automatic latching mechanism for the platen 
which permits the typist to remove the completed form 
by pulling it upward until the platen latches. The platen 
rotation will be automatically stopped and the completed 
form will be tom off. At this position the next form to 
be typed will be at the first writing line. This device also 
permits ejection of the form and positive location of the 
first writing line by manually rotating the platen knob for 
those instances where the forms are not to be disconnected. 
This device is effective only for forms 5 1/2" in length. 
Correction for variances due to form aIippage is made 
through the use of the platen variable. 
MARGIN STOPS must be set by hand because the space 
formerly provided for the margin set mechanism is now 
used for the page-end keyboard lock. A lift platen style 
of margin rack is used which permits a writing line of 
9-11/32". 
THE PAPER BAIL AND BAI,L SPRINGS have been elimi
nated on this machine. 
THE TYPE SEGMENT SUPPORT is locked and carries 
single-case type. 
AMOUNT KEYS operate two block numeral characters on 
one type slug. The first digit is offset to print one-hall 
escapement space to the left, and the second digit one-hall 
escapement space to the right. The operation of any 
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amount key automatically causes the carriage to return to 
the left margin. Amount characters now available are: 
OS, 10, 15, 20, 25, 30, 35, 45 and 65. Others will be pro
vided at the published charge for type matrices. An 
italic "TAm" (1086117) and "Col" (1102639) are available 
for installation in positions 0, 36, 38, 40, 41, 42 or 43 and 
lire centered on the type bar. 
BLOCK NUMERALS 1 through ° and the hyphen are offset 
one-half escapement space to the left so that they will 
align columnarly with the amount characters. Therefore, 
if one of these or an amount character is required directly ( , 
after an alphabetic character, it will be necessary to acti-
vate the space bar between the two. 
THE TYPING OF THE DITTO KEY, available in position 
32 only, automatically causes the carriage to tabulate to 
the next column. This operation will be supplied as stan
dard, unless specified to the contrary. 

THE KEYBOARD has 43 standard keys, with 44 maximum. 

THE CARRIAGE RETURN KEY BUTTON is for left-hand 
operation only, and is located in the approximate area 
normally occupied by the shift lock key button. 

SELECTIVE TABULATION. A tabular key button located 
on the right side of the keyboard, in the normal carriage 
return position and of the same size and shape, permits 
one tabulation per key stroke, enabling the typist to tabu
lllte from "Date Called" to "Place Called" and then to 
the first amount column. A palm skip-tab key located in 
the lower right comer of the keyboard provides two tabu
lations for each depression, enabling the typist to tabulate 
directly from the "Place Called" column to the second 
amount .column. 
PAGE-END KEYBOARD LOCK. This device provides a 
means for automatically locking the keyboard at a pre- ( 
determined page-end position on the form and is adjust- J 

able to meet varying demands within a form length of 
5-1/2" •. It prevents any typing over the printed matter 
at the bottom of the form. 
THE STENCIL RIBBON POSITION has been eliminated 
on this machine. 
A LINE COUNTER is an optional feature. i J 

ADJUSTMENT 

AMOUNT KEYS consist of two numerals on one type slug. 
Each machine usually is equipped with five amount keys. ( 
Each amount key lever is fitted with identical actuator 
levers which transfer its downward motion to a carriage 
return bail (Figure 1). The bail then releases the carriage 
return cam by actuating the right-hand carriage return key 
lever. 
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Because two operations occur on one amount-key lever 
stroke-the amount type bar striking the platen and the 
carriage return following-it is necessary to adjust the 
key lever so that it will trip the amount cam first and 
the carriage return cam second. The carriage return cam 
should trip before the key lever bottoms in the front guide 
comb so that excessive pressure need not be applied to the 
amount key button. Should the amount key lever bottom 
in the guide comb with no action on the carriage return 
cam, the cam release link located on the right-hand car
riage return key lever should be adjusted. 

CARRIAGE RETURN. When the carriage return button is 
depressed, the carriage return bail is pushed down by 
means of an actuator lever. This motion is transferred to 
the right side of the machine by the carriage return bail 
which pulls down on the right-hand carriage return key 
lever by means of an actuator hook. This trips the cam 
release lever through an adjustable link and in tum oper
ates the carriage return mechanism. 

The adjustable link from the right-hand carriage return 
key lever should not require readjustment as it is adjusted 
to the correct position when the amount keys are working 
properly. 

The amount keys actuate the carriage return bail by 
means of the actuator levers and cause a normal carriage 
return after each amount key is depressed. 

The automatic carriage return from the end of the line 
uses the standard line lock bracket. The drag link on the 
rear rail is actuated by the right-hand margin stop which 
transfers the motion to the push link by means of bell 
cranks. The push link is moved forward and the collar on 
the link strikes the carriage return bail plate (Figure 1), 
causing it to pull down on the carriage return bail and trip 
the carriage return cam. 

Position the carriage at the last typing position in the 
second amount column. Move the right-hand margin stop 
as close as possible to the hook of the drag link without 
striking it. Adjust the line lock bracket so that the drag 
link contacts the margin stop extension not more than 
1/32" before the right-hand margin meets the tab lever. 

With the carriage at the last typing position on the 
form, as described in the preceding adjustment for the 
drag link bracket, trip the escapement one space. This 
action should actuate the drag link and move the push link 
forward to release the carriage return cam. 

If the carriage return cam is not released, reposition the 
collar on the forward end of the push link. The push link 
should be screwed into the clevis only far enough to hold 
securely. If it is screwed too far into the clevis, the front 
end of the link might drop out. 

TABULATION. The tab mechanism uses two executive
type double-lobe cams, one of which is modified. One cam 
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Carriage Return Bail 

Skip Tab Equalizing 

Fi4ure 1. Keyboard Mechanism 

replaces the shift cam and is single-acting. The other cam 
is in the normal position, has one cam lug broken off, 
and is double-acting (Figure 1). Both cams are intercon
nected because both operating links connect to a skip tab 
shaft and lever assembly that replaces the shift toggle shaft. 
A modified design of the tab actuating lever on the gover
nor control bracket assembly will hold the tab cams away 
from the power roll during tabulation and make possible 
a skip tab operation to the second amount column. 

(, 

The tab mechanism operated by the standard tab key 
button should be adjusted first. Disconnect the link from ( 
the top of the skip tab cam on the left side of the machine. 
Adjust the cam stop for the right-hand tab cam to obtain 
a conventional cam adjustment as described in the gray 
manual. Adjust the operating link on the top of the right
hand cam so that the tab lever latches reliably. 

Adjust the left-hand tab cam stop for a conventional ( 
adjustment with the operating link unhooked and the cam 
held against its stop by hand. With the tab lever at rest 
and the left-hand cam against its stop, match the clevis 
to the cam without pulling or pushing the operating link. 
Recheck the cam clearance by tripping both cams with 
the power off. If the operating link to the left-hand cam ( 
is too long, the left-hand cam will move away from the 
power roll. If the link is too short the right-hand cam 
will be away from the power roll. 

Other tab adjustments not included here are conven
tional adjustments which are covered in the gray manual. 
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DITTO TABULATION is a feature that permits the car
riage to tab automatically to the next column whenever 
the ditto key is used. The ditto cam assembly, position 
32, has a rivet that pulls a ditto cam link toward the 
rear, imparting motion to a tab key operating shaft. A link 
on the right side of the tab key operating shaft pulls the 
tab key lever down and releases the right-hand tab cam. 

Adjust the ditto key lever so that in its downward 
travel it will release the cam early but will also allow the 
cam to reset dependably when the key lever is released. 

I Adjust the link from the tab key operating shaft to the 
tab key lever so that the tab cam is released just as the 
ditto cam has reached the limit of its travel. Check by 
holding the ditto type bar up to the platen. 

THE FIRST WRITING LINE POSITIONER assembly is 
mounted on a stud on the left-hand carriage inner end 
plate (Figure 2). An eccentric nut at the pivot point of 
the line-finder stop-pawl provides an adjustment of the 
stop pawl with the slot in the platen. Rotate the platen 
until the stop pawl drops into the platen slot. Disengage 
the stop pawl by hand and check that the detent roller 
is squarely in the "V" of a platen ratchet tooth. Release 
the stop pawl and it should drop freely into the platen 
slot. Maintain the high point of the eccentric nut down
ward during this adjustment. 

A stop pawl actuating link is located in an elongated 
hole in the stop pawl and connects to the hook lever 
assembly. Upon carriage return operation, the stop pawl 
will be lifted out of the platen slot and the platen will be 
rotated to the next writing line. Should adjustment of the 
stop pawl link be necessary, hold the stop pawl bottomed 
in the platen slot and note that the pin clevis has .005" 

Page End Com Ring 

Page End Lock 
Bell Cronk 

Fi~ure 2. Pa~-End Lock and First Writin~ Line Positioner 
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to .015" motion at the bottom of the elongated slot. 
When using forms other than 5-1/2" in length, this 

device is to be rendered inoperative by shortening the link 
so that the pawl is held out of the platen slot. 

THE PAGE-END KEYBOARD LOCK is designed to lock the 
keyboard near the end of each form to prevent typing 
below the last writing line (Figure 2). A page-end lock 
bell crank assembly is mounted on the lower stud for the 
index pawl carrier assembly. The front end of the bell 
crank rides against an adjustable page-end cam ring, 
located next to the platen ratchet. On one writing line 
of the platen's rotation a spring pulls the bell crank into 
the slot in the page-end cam ring. The bell crank. motion 
moves a bail on the rear of the carriage. When the bail 
moves to the rear it imparts motion to a lever and shaft 
assembly that moves an adjustable keyboard locking push 
link forward to actuate the line locking bar. 

The platen should be turned to one line space past the 
last typing line allowed on the form. At this position loosen 
the setscrew in the page-end cam ring and tum the ring 
until the page-end lock bell crank moves squarely into the 
slot of the ring. Tighten the setscrew when the adjustment 
is completed. The clevis of the page-end locking link is 
attached to a lever arm just above the switch. With the 
page-end lock bell crank in the slot of the page-end cam 
ring, adjust the clevis to lock the keyboard. 

When any amount key lever is depressed, the carriage 
return key lever is also depressed by means of the actuator 
levers and the carriage return bail. The first movement in 
the carriage return mechanism is the indexing of the platen 
which, through linkage, locks the keyboard of the ma
chine. If, by this time, the amount key lever has not 
returned to its rest position, the locking of the keyboard 
will lock the amount key lever in its lower position. Since 
all amount key levers actuate the carriage return key lever, 
the carriage return key lever is also held down by the key
board lock and the carriage return cam will not reset. 
It is necessary to release the keyboard lock by hand rota
tion of the platen, a normal action in the use of the first 
writing line positioner. This condition will eliminate any 
tendency to space from one form to the next by cam 
action. When the form is tom off, the platen will rotate 
to a point where it will be stopped by the action of the 
first writing line positioner. At this point the keyboard 
will be released and normal operation may be resumed. 

When forms other than 5-1/2" in length are used, this 
device is to be rendered inoperative by loosening the set
screw in the cam ring and moving it to the right against 
the platen rubber. The lever which operates the push rod 
to the keyboard locking bar should be repositioned so 
that the push rod will not actuate the locking bar. 
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