








































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































Model C15 & C16 CUSTOMER ENGINEERING

12. MARGIN RELEASE ECCENTRIC. Adjust the
eccentric so that the bottom of the margin control
lever is even with the bottom of the left margin stop
(Figure 6). Be sure that the right margin stop posi-
tively engages the margin control lever after making
this adjustment.

LEFT MARGIN STOP
MARGIN
RACK
oL
|

Vs >

)

V4 4.
THESE EDGES/ /

EVEN MARGIN CONTROL
LEVER

Figure 6. Margin Release Eccemtric Adjustment

13. TAB RACK. The tab rack must be adjusted to
satisfy 4 conditions, .

a. Adjust the tab rack left or right so as to
establish the correct re-entering position of the
escapement pawl in relation to the escapement rack
teeth. Check the adjustment in the following manner:

1. Set a tab stop.

2. Release the cam and an interposer link
with the power off.

3. While holding the carriage, turn the power
roll by hand until the cam has reached its high point.

4. Allow the carriage to move to the left
until it comes to rest against the raised interposer.

5. Slowly turn the power roll backward
while observing the escapement pawl from the
bottom. The pawl should enter the rack with a clear-
ance of .015” (Figure 7).

b. Rotate the tab rack about its axis so that the
lower edge of a set tab stop is parallel with the top
of the interposers.
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"‘L .0I5 CLEARANCE

Figure 7. Horizontal Tab Rack Adjustment

c. Adjust the tab rack up or down at each end
so that a raised interposer will overlap a set tab stop
by .045” to .060”, Adjustment can be observed by
moving the carriage to the right by hand until the
beveled side of a set tab stop contacts a raised inter-
poser. The point of contact should be just below where
the bevel begins (Figure 8). Adjust both ends of the
rack the same. The tab rack center support must be
adjusted up or down so that contact at the center is
the same as at the ends. The contact point MUST be
below where the bevel starts to insure that the carri-
age will not lock up during carriage return if an in-
terposer fails to restore.

TAB STOP

CONTACT JUST
INTERPOSER <. |~~~ BELOW BEVEL

Figure 8. Tab Rack Height Adjustment

d. Adjust the right end of the tab rack forward
or back so that it is parallel with the rear rail. Check
by observing that the clearance between the unset
tab stops and the tab set lever remains the same as the
carriage is moved left-to-right.

14. TAB LATCH ECCENTRIC. Adjust the tab latch
eccentric high point all the way to the rear.

15. TAB LATCH EXTENSION, The forming adjust-
ment of the tab latch extension is directly related to
the left-to-right adjustment of the tab rack. Both ad-

7



Model C15 & C16 CUSTOMER ENGINEERING

justments determine the re-entering position of the
escapement pawl in relation to the escapement rack
teeth as the tab lever is unlatched.

The interposers are not restored until after the tab
lever unlatches. A raised interposer must be restored
before the tab lever reaches its full left travel in
order to prevent the carriage from coming to rest
against the interposer,

The delay in restoring the interposers creates the
need for additional travel in the tab check lever after
unlatching to insure that the interposers are safely
restored before the tab check lever reaches its limit.
To obtain this extra margin of safety the tab lever is
unlatched one full space sooner than it is on the Model
C1l. Unlatching the tab lever one space early allows
the escapement pawl to restore to the rack one tooth
early each time. The escapement pawl will then stop
the movement of the carriage preventing the tab
check lever from ever being pushed to its extreme
left position. Since the length of one space is different
for each pitch machine, the unlatching point varies
with the pitch of the machine. Figure 9 illustrates the
position of the tab check lever in relation to the head
of its left mounting stud, at the time of unlatching.
The tab latch extension should be formed left or right
to obtain the correct unlatching point. The clearances
shown in Figure 9 refer to the amount of elongated
hole still visible at the time of unlatching. This is
merely a convenient reference point at which to ob-
serve the unlatching.

A thorough operational check should be given the
mechanism using each tab key for both long and short
tabulations.

If the carriage stops one space past the correct point

TAB CHECK LEVER “‘T:E ON IOP

<2 ON 12P
|

~—33 ON 14P

. S
D «
o

LEFT MTG. STUD

Figure 9. Tab Lasch Extension Adjustment
8
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on long tabulations, the tab lever is being unlatched
too late. On short tabulations, tabulate to a stop,
backspace twice, and tabulate again. If the carriage
stops one space short of the correct point, the tab
lever is being unlatched too soon.

The tab set and clear bracket must be adjusted to
correspond to the carriage position when the decimal
interposer is used.

16. TAB CHECK LEVER KEEPER. Adjust the tab

check lever keeper to satisfy 2 conditions.

a. Tabulate to a tab stop and backspace twice.
Depress the same key with the machine turned off.
The raised interposer should clear the side of the tab
stop by .010” to .025”. Adjust the tab check lever keep-
er left or right to obtain this condition (Figure 10).

TAB STOP

.010 TO .025 CLEARANCE
[[«—— INTERPOSER

Figure 10. Tab Check Lever Keeper Adjustment

b. Adjust the left end of the tab check lever
keeper forward or back to obtain .003” to .010” clear-
ance between the check lever and the keeper when
the tab lever is held to the rear by the tab latch
(Figure 11).

Tab Check Lever

__.L .003" - 010"

Tab Check Lever Keeper

Figure 11. Tab Check Lever Keeper Adjustment
9
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17. TAB OPERATING LINK. Adjust the tab oper-
ating link so that, with the cam on its high point,
there is a clearance of .010” to .015” between the tab
lever and the latching surface of the tab latch.

.010" - 015"

Figure 12. Operating Link Adjustment

18. TAB LEVER EXTENSION. Form the tab lever
extension so that, with the cam on its high point,
there is a clearance of .001” to .005” between the tab
lever extension and the overthrow stop on the tab
check lever keeper.

19. LATCH RELEASE LINK. Adjust the latch re-
lease link (Figure 5) so that the interposer restoring
bail is released at the same time the tab lever is un-
latched or just afterward. Both parts should be un-
latched as near the same point as possible; however
the restoring bail must never be released before the
tab lever is unlatched.

20. PAWL CLEARANCE, Form the rear upright lug
of the pawl release lever for 34” clearance between
the escapement pawl tip and the escapement rack,
when the tab lever is latched out.

21. FINAL KNOCKOUT LEVER. Adjust the final

knockout lever (Figure 5) so that the interposer re-
storing bail will not latch up if the tab is operated

10
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when the carriage is in its extreme left position past
the right margin stop. With the carriage in this posi-
tion, the tab check lever should not have been pushed
fully to the left.

22. CENTRIFUGAL TAB GOVERNOR.

a. Position the governor housing left or right
for a maxium of .005” backlash between the pinion
gear and the decelerator hub gear. There must be no
binds between the 2 gears throughout the full rotation
of the decelerator hub gear,

b. Position the spring between the 2 centri-
fugal governor arms so that the speed of the carriage
during tabulation is approximately the same as dur-
ing carriage return.

23. TAB DECELERATOR LINK. The decelerator
should permit the carriage to come to rest with a mini-
mum of shock and without hesitation. Position the
stud of the tab decelerator bellcrank in the hole of

TAB DECELERATOR TAB STOP
LINK
INTERPOSER
Q

DECELERATOR
CAM

Figure 13. Decelerator Link Adjustment
11
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the tab decelerator link which will give the desired
deceleration (Figure 13).

Carriage Return

The carriage return mechanism has been modified
to be compatible with the decimal tab mechanism
(Figure 14). Instead of the decelerator and centrifugal
governor, an air cylinder is used to cushion the shock
of the carriage return. Clutch unlatching motion is
transferred from the margin control bellcrank to the
air cylinder bellcrank to which the clutch unlatching
link is attached. A carriage return tab interlock has
been designed which is operated by the left end of the
tab lever to unlatch the clutch. A carriage return-
backspace interlock is incorporated with the back-
space bellcrank. This extension of the backspace
bellcrank operates the clutch latch bellcrank to un-
latch the clutch during backspace.

Adjustments

Only those adjustments which are different from the
Model C1 will be discussed here. Refer to the carriage
return section of the Model C1 reference manual for
all other carriage return adjustments.

CARRIAGE RET. TAB

CARRIAGE RET.
TAB INTERLOCK

Figure 14. Clutch Unlatching

12

(



REFERENCE MANUAL MODEL C15 & C16

1. CLUTCH UNLATCHING LINK (Figure 14). Ad-
just the clutch unlatching link so that the clutch will
be unlatched when the margin control lever is %4”
from its extreme right position,

2. CARRIAGE RETURN-TAB INTERLOCK LINK
(Figure 14). Adjust the link so that, with the tab lever
latched out, there will be .005” to .010” clearance be-
tween the clutch latch and the lug on the clutch
lever. Check by pushing the clutch lever toward the
latching position (Figure 15). Be sure the clutch latch
is not restricted when the tab lever is at rest.

005 TO .0l0
CLEARANCE

Figure 15. Carriage Retwurn-Tab Interlock Adjustment

3. CARRIAGE RETURN - BACKSPACE INTER-

LOCK. Form the extension of the backspace bellcrank
so that it clears the clutch latch bellcrank by 14¢”
when both parts are at rest. Check by depressing the
backspace and carriage return keylevers together. De-
press the backspace keylever slightly before the carri-
age return keylever. In doing this you allow the back-
space bellcrank to be going in the restoring direction
as the carriage return operates. The two mechanisms
are most likely to lock with this type of operation. If
the clearance is excessive, the mechanisms will lock. If

13
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the clearance is insufficient, the clutch latch will be
moved so far during a backspace operation that it will
strike the side frame. Any change in the backspace
operating link adjustment will have a direct affect
on the adjustment of the backspace bellcrank exten-
sion,

4, AIR CYLINDER.

a. Adjust the air cylinder forward or back in
its elongated mounting holes so that the air cylinder
bellcrank will not bind against the air cylinder
plunger.

b. Adjust the air cylinder ports so that the car-
riage will strike the left margin with minimum shock
yet without hesitation.

Removal

Interposer Cage Assembly

1. Remove the machine from the case.

2. Loosen the interposer cable clamps. Disconnect the
cables from the front bellcranks and slide the cables
from under the clamps.

3. Remove the drive belts and motor adjusting screw.
4. Disconnect the tab lever spring from the rear
frame,

5. Disconnect the tab set and clear links at the rear.
6. Remove the 2 interposer control bracket mounting
screws at the bottom of the rear frame.

7. Remove the 6 rear frame mounting screws and re-
move the rear frame.

8. Disconnect the bail operating link.

9. Disconnect the bail latch release link.

10. Remove the C-clip which holds the tab check lever
link and the tab decelerator link to the interposer cage.
The interposer cage assembly may then be removed
from the machine.

The interposer cage assembly may then be removed
by reversing the above procedure. All adjustments
which were disconnected or moved should be checked
after installation.

14
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IBM
ELECTRONIC MAINTENANCE GUIDE

In order to aid those Customer Engineers who may have
occasion to service the electronic portion of ET equipment,
the following information is presented:

WARNING: Observe all safety precautions pertaining to
work on electrical equipment while power is on.

METERS

Check meter ranges and settings before using. Be sure
the selector knob is set for volts when measuring volts as
the meter will be damaged if it is set for ohms. Never
attempt to measure ohms with the power on. Always start
voltage measurements with meter set on the highest range,
and observe proper polarity when measuring DC voltages
to prevent meter damage.

TUBES

The method of counting or numbering pins on tubes and
tube sockets is to start at the gap between pins and count
around in a clockwise direction, starting with number one
(Figure 1).

?
6 o
o
s @ Q.
4. .z
o
3

Figure 1. Bottom View of Tube or Tube Socket

DIODES

One method of 'determining whethér a germanium or
selenium diode is weak or bad is to measure its forward
and back resistance. In order to do this, the anode and
cathode leads must be determined. The symbol for the

3
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diode is printed on the side of most diodes to identify the
cathode (Figure 2). This is done for checking purposes
and also so that proper polarity may be observed when
they are placed into a circuit. This identification applies to
most metal case diodes and some glass envelope diodes.
Some metal case diodes are marked with a red dot on the
cathode end and some glass and plastic envelope diodes
have a white band on the cathode end. In all cases, the
cathode is identified. On present production machines, the
IN-111 diode has the cathode end identified by a band
painted around the body of the diode.

g

ANODE CATHODE

Figure 2. Cathode and Anode Identification

To measure the forward resistance of the diode, place
the positive lead (plus or red jack) of the ohmmeter on
the anode and the negative (minus, common, or black
jack) lead on the cathode. If the positive or negative lead
of the ohmmeter cannot be determined, take a reading
with the leads one way, then reverse the leads and take
another reading. The lowest reading is the forward resist-
ance, and the highest reading is the back resistance. If
both reading are high (40,000 ohms to 50,000 ohms or
above) the diode should be replaced. If the diode is good,
the forward resistance will be between approximately 5
ohms and 85 ohms.

WARNING: Excessive heat will destroy a germanium or
selenium diode. A “heat sink” must be used to absorb
excess heat when soldenng or unsoldermg diodes. A pair
of long nose pliers gripping the wire lead between the
solder joint and the diode will serve as an efficient method
of absorbing excess heat.

RESISTORS

Axial lead resistors have three or more bands of color
around the body of the resistor. Band “A”, as shown in
Figure 3 indicates the first significant figure of the resist-
ance. Band “B”, indicates the second significant figure and
band “C”, the decimal multiplier or number of zeros.
Band “D”, if any, indicates the tolerance limits of the
resistor. For instance, if a resistor has a red band “A”

4
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(Figure 4), red band “B”, orange band “C”, and “D” is
silver, from the chart (Figure 5) it is found that red is 2,
orange is 3, and silver is 10%. Therefore, the value of the
resistor is 22,000 ohms with 10% tolerance. This may be
written 22K where “K” means times 1,000.

R

A B C D

Figure 3. Resistor Bands

A B CD
RED t—su..vm
RED ~— ORANGE

Figure 4. Resistor Color Code Identification

In case band “C” is black, it means that there is no zero

or significant digit, i.e., if the “A” band is brown, “B” is
black, and “C” black, the value of the resistor is 10 ohms.

CAPACITORS

The larger capacitors have their value and voltage rating
printed on the outside cover. The symbol “uf” or “mf”
means micro farad (one millionth) and “uuf” or “mmf”
means micro-micro farad (one millionth of one millionth).
The farad is the unit of capacitance.

RETMA STANDARD COLOR CODE
Black 0 | Yellow 4 | Gray 8
Brown 1 | Green 5 | White 9
Red 2 | Blue 6 G?m 5%
Silver 10%
Orange 3 | Violet 1 No Color 20%

Figure 5. Resistor Color Code Chart

5
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GENERAL HINTS

1. Use only rosin or plastic core solder on electrical or
electronic equipment. Acid core solder will corrode and
cause a joint to have poor electrical contact.

2. Be sure that all solder joints are well heated and not
“cold soldered”. A cold soldered joint presents a very high
resistance to the flow of electricity.

3. Hold all “stick joints” (unwrapped joints) steady until
solder has hardened to prevent a fractured solder joint.

4. Use a burnishing tool, not flexstone, to clean contact
points (such as the tab lever contact on the Electronic
Tab Typewriter). Do not file or sandpaper them as rough
surfaces will increase arcing and prevent good contact.

5. Have all contacts adjusted to make (close) with plenty
of rise so that there is a wiping action to the contact sur-
faces. This means that after the contacts are closed initial-
ly, there should be an additional amount of travel on the
moving or operating strap. The stationary or normally
open side of the contact is then moved (raised) causing
a wiping action on the contact surfaces which helps keep
the surfaces clean.

6. When replacing capacitors, check to see if the leads or
ends are marked plus or minus. If so, be sure to replace
them with the proper polarity observed. The capacitors
that have polarity markings are “electrolytic capacitors.”
They are filled with fluid or paste, and when voltage is
applied in a reverse direction to the markings, they heat
up and explode, spraying the electrolyte out with consid-
erable force.
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ELECTRONIC TABULATION

The electronic tabulation attachment is a programmed
device for forms typing. The ‘‘program” is printed on
the form with an ink which contains silver particles and is
thereby electrically conductive. These lines are 1/32 inch
wide and run vertically on the form. Lines are printed
at the beginning of each area where a tab stop would
normally be required.

Standard tabulation may be performed on a machine
equipped with this electronic attachment. The electronic
tabulation is in operation only when the tronic-tab button
is depressed into its ‘“down” position. This tronic-tab
button is located beside the color-control button on the
front case. When the tronic-tab button is depressed, a
switch actuating lever is rotated which turns on a switch
(Figure 6). This switch completes an electronic circuit
and prepares it to supply power to a magnet assembly
which will control the movement of the tab check lever
(Figures 10 and 11).

To operate the electronic tab device, a complete bank
of tab stops must be pre-set and remain set while the
device is in use. This pre-setting consists of setting every
third stop across the entire rack (Figure 8). This is accom-
plished by first clearing all set stops and moving the
carriage to the right hand margin. The tronic-tab button
is then depressed completely and held down while the
carriage is returned to the left hand margin by depressing
the carriage return button. A special tab set device called
the auto tab set cam is used, in conjunction with special
tab stops, in order to pre-set every third stop. The auto
tab set cam is part of the auto tab operating shaft which
is rotated when the tronic-tab button is depressed. The
cam sets every third stop while it moves through a slot
in all other stops (Figure 7).

As the auto tab operating shaft rotates, it moves the
armature interlock actuating lever which is fastened to
the right end of the shaft. The rear arm of this lever is
raised, allowing the armature interlock lever to pivot
toward the front of the machine under spring tension of
the magnet armature. The magnet armature is then in its
forward position, away from the magnet, and in the normal
operating path of the latch lever (Figures 1 and 9). This
mechanism works in the opposite direction when the tronic-
tab button is raised. It then acts as an interlock to hold
the magnet armature against the magnet and out of the
path of the latch lever in order to permit standard tabula-
tion (Figure 5).

3
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When the tronic-tab button is in the down position and
the tab cam is tripped, the tab lever becomes latched out.
However, the tab check and rebound check levers are
restricted from moving into the path of a set tab stop.
The tab check lever extension pushes the latch plate and
rotates the latch shaft in a clockwise direction. The latch
lever is rotated with the shaft until it is restricted by the
magnet armature, thereby preventing the tip of the tab
check lever from moving into the path of a set tab stop.
This “choke off” of the check lever is made possible by
the compression spring on the right hand bushing of the
check lever (Figure 3).

When the operating lever is rotated by the left side of
the tab lever, it pulls down on the operating lever link.
This permits the sensing finger bell crank to rotate under
spring tension. When this bellcrank rotates, it pushes the
sensing finger link to the right, which rotates the sensing
finger into the vertical or operating position (Figure 1).

When the sensing finger is in this raised position, the
two small contact studs meet the contact springs of the
contact plate assembly which is solidly mounted to the
front rail dust cover (Figure 1). When the sensing finger
is in the vertical position, the four sensing wires contact
the surface of the paper. As the moving carriage brings
a conductive line in contact with the sensing wires, the
electronic circuit is completed, allowing current to pass
through the magnet and pull the armature to the rear.

After the armature is pulled to the rear and out of the
path of the latch lever, it permits the latch lever to con-
tinue its rotation to the right under spring tension from
the check lever compression spring. This permits the check
lever to move into its complete latched out position, and
into the path of a set tab stop. Tabulation is now com-
pleted in the normal manner (Figure 4).

Special left and right hand final stops are used with
this attachment. The right hand final stop is fastened by
the inside nut on the right end of the tab rack (Figure 8).
The left hand final stop is spot-welded to the rear surface
of the margin rack. These final stops prevent the carriage
from being moved into a position where the sensing wires
could catch on either end of the platen.

Forms

The forms to be used in electronic tabulation must be
designed to fit into the pre-set stop sequence. This means
that the space between the conductive lines must be in
direct proportion to the space between the active tab
stops. The width of this space would be three times the

4
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pitch of the machine, or any multiple of this figure. When
inserting and adjusting forms in the machine, the con-
ductive lines must be in proper horizontal registration
with the set stops. Lines on the paper table indicate the
proper points at which to set the paper table gage in
order to insert the forms correctly. The left hand vertical
edge of the gage serves as a pointer to be used in
positioning it.

To determine the correct position of the paper table,
the following procedure should be used.

1. Insert the conductive form into the machine with
the left edge in the area of the lines on the paper table.

2. Hold the carriage and depress the tab key while in
electronic tab.

3. Release the carriage slowly until a line is sensed, the
tab lever unlatches, and the escapement pawl returns to
the rack.

4. Backspace once, and the conductive line should be
in the exact center of the type guide.

5. The left edge of the form should be in line with
' any one of the lines on the paper table.

6. If the above conditions do not exist, the form should
be moved into the correct position and the paper table
moved to the left or right accordingly.

The left margin stop must be set to allow a minimum
of .6” and the right margin stop set to allow a minimum
margin of .5”. This is to insure that the sensing wires
do not slip over either edge of the form at any time.
If the form has holes punched on either side, the margin
must be .6” or .5” from the inside edge of the holes.
These precautions are necessary to prevent tearing the
forms or bending the sensing wires.

Adjustments

1. TABULATION

All tab adjustments should be made and checked exactly
as they would be on a standard typewriter. These adjust-
ments should be checked to be correct before any adjust-
ments are made on the electronic tab mechanism. The
rebound check stop should be loosened before the tab
adjustments are checked. This stop ‘can remain loose for
the present as it will be adjusted. later.

6
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V 1/32+

Platen

Sensing Wires
Contact Plate Springs
Sensing Finger

Sensing Contoct Plate
Finger

Contocks Sensing Finger Stud

Front Rail
Oust Cover

Fig. 2. Electronic Tab Sensing Mechanism
2. SENSING FINGERS

The sensing fingers and contact plate are mounted on
the front rail dust cover in the area formerly occupied by
the right hand line gage card holder. The contact plate
is held in a fixed position, while the sensing finger is
free to rotate. The left hand line gage card holder has
been relieved to permit the sensing finger to be pivoted
down and away from the paper when in its rest position
(Figure 1). The sensing finger should be adjusted so that
when it is in the upright or operating position, the sensing
wires will rest lightly against the platen. At the same
time the body of the sensing finger should be approximately

Upright Stud
Rob;'m“d Check T.:vof Note: Rebound check stop

upright lug is hidden
Rebound Check Stop under extension

Rear Rail

Latch Plate
Rebound Check lever
Latch Lever

Fig. 3. Electronic Tab Latching Mechanism
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1/32 away from the platen (Figure 2). These clearances
can be obtained by moving the dust cover forward or
back. The dust cover should be adjusted to the left or
right the same as on a standard typewriter.

3. CONTACT PLATE

The contact plate should be adjusted to a vertical posi-
tion (left to right) in relation to the machine. This can
be accomplished by loosening the nut on the sensing finger
stud and rotating the plate to the desired position. When
the contact buttons of the sensing finger contact the springs
of the plate, they should “spring” them slightly without
forcing the plate itself. The plate can be moved forward
by adding shims (.005 to .010”) between the plate and
the shoulder of the sensing finger stud. If contact is
too loose, slightly bow the springs away from the plate
(Figure 2).

4. BELLCRANK AND LINK ASSEMBLY

The sensing finger has a fixed stop in both directions
of travel and should be adjusted to rest against these stops
in either position. This adjustment is made by controlling
the length of the operating lever link. This link should
be adjusted so the sensing finger stop is resting against
the dust cover when the tronic-tab button is down and the
tab lever is latched out. When the tab lever is unlatched
and restored to its rest position, the sensing finger bell-
crank will be rotated, pulling the sensing finger link to
the left and restoring the sensing finger to rest (Figure 1).

Note: Rebound check stop
passes under check
lever axtension

Fig. 4. Electronic Tab Latching Mechanism
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5. TAB CONTACT

The contact assembly should be adjusted so there is 1/32
inch clearance between points when the tab lever is in its
rest position. Adjustment is. made by reforming either
the contact support strips or the mounting bracket (Figure
1). After adjustment is made, the points should close
evenly as the tab lever becomes actuated, and should not
reopen until the tab operation is completed and the tab
lever is returning to the rest position.

Armature Interlock
Actuating Lever

Armature Interlock Lever

Standard Tab Position
Fig. 5. Armature Interlock Mechanism

6. LATCH LEVER AND MAGNET ASSEMBLY

The magnet assembly must be positioned so that when
the armature is in the forward position it will keep the
latch lever from rotating past it. When the tab lever is
latched out, the rear edge of the latch lever should over-
lap the end of the magnet armature by the metal thick-
ness of the armature (Figure 3). To obtain this condition
the magnet bracket can be moved slightly forward or
back through the mounting holes by which it is fastened
on the rear rail (Figure 1). At this time the latch plate
should lie parallel to the rear rail (Figure 3).

7. TAB CHECK LEVER

When the tab lever is latched out and the latch lever
is resting against the magnet armature, the tip of the
check lever should have 1/64 inch clearance with the

9
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front edges of the set tab stops. To obtain this clearance
the tab check lever extension may be reformed slightly
and the magnet bracket moved to the left or right through
its elongated mounting holes. For optimum condition the
check lever extension should lie flush against the latch
plate when in this position (Figure 3).

Fig. 6. Electronic Tab Switch and Set Mechanism

8. TAB REBOUND CHECK LEVER

When the machine is in electronic tab and the tab
lever is latched out, the leading edge of the rebound
check lever should just clear the set tab stops. This ad-
justment is made by positioning the rebound check lever
stop through the enlarged hole and slot by which it is
fastened to the rebound check lever. At this point the
upright lug on this stop should engage the latch plate
and prevent the rebound check lever from engaging a set

Avuto Tab
Set Cam

Auto Tab
Operating Shoft

Fig. 7. Auto Tab Set Mechanism
10
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tab stop until the electronic circuit is completed and
tabulation is to take place (Figure 3).

9. MAGNET ARMATURE INTERLOCK

This mechanism is to be adjusted so it effectively dis-
ables the magnet armature when standard tabulation is
desired. The armature interlock actuating lever is ad-
justed by means of the collar and set screw on the right
end of the auto tab operating shaft (Figure 1). This lever
should be positioned so it will rotate the armature inter-
lock lever far enough to hold the armature in its closed
position when the tronic-tab button is in ‘“standard” tab-
ulation (Figure 5). .

10. TRONIC-TAB LINK

This link should be adjusted so the tronic-tab button
is in line with the color control button when in its standard
tab position. It should also toggle the tab switch when
the button is depressed into the electronic tab position

(Figure 6).

Final Stop

Fig. 8. Tab Stops Pre-Set for Electronic Tab

11. AUTO TAB SET

The auto tab set is in a fixed position in relation to the
standard tab set and clear levers. In order to make an
adjustment, the entire bracket which is fastened to the
rear frame must be repositioned (Figure 6). When the
tronic-tab button is depressed and held in its extreme
downward position, the auto tab set cam should enter the
slots of the tab stops without interference (Figure 7). At
the same time it should fully set every third stop as the
carriage is moved from side to side (Figure 8). When
the button is released, the slight overtravel in the mecha-
nism should permit the auto tab set cam to move away
from the tab stops enough to prevent dragging during
carriage movement (Figure 9).

11
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Armature Interlock
Actuating Lever

Electronic Tab Position
Fig. 9. Armature Interlock Mechanism

12. RIGHT HAND FINAL STOP

The right hand final stop can be adjusted up or down
through the elongated mounting hole. The inside nut on
the right end of the tab rack holds the stop in place
(Figure 8). The upright portion of the tab check lever
should strike the left end of the stop whenever the car-
riage is moved to the extreme left. The stop should not
interfere with other carriage or rear rail parts.

Electronic Tab Circuit

The electronic tabulation circuit consists of an on/off
switch, a transformer, a Type 2D21 thyratron, a sensing
finger and contact plate, a magnet and a contact which
operates in conjunction with the tab lever.

When the tab key is depressed the tab lever contact
is closed as the tab lever is latched out. This completes
the anode circuit of the thyratron amplifier. The thyratron
is prevented from conducting at this time, however, be-
cause the No. 1 grid is at minus potential with respect to
the cathode. :

At the same time that the tab lever contact is being
closed, the sensing finger is raised into the upper position
closing the sensing finger contacts. As a conductive line
passes under the sensing wires it completes the circuit
and changes the potential on the No. 1 grid to plus with
respect to the cathode. As the No. 2 grid is at cathode
potential at all times the thyratron now conducts and
picks the magnet, releasing the tab check and rebound

12
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check levers to the fully latched out position. The restoring
of the tab lever opens the tab contact and restores the
circuit to normal.

Maintenance

FAILURE TO STOP AT A CONDUCTIVE LINE during elec-
tronic tabulation may be caused by the failure of an
electrical component part (Figure 10). These components
should be checked by the following procedure:

1. The tube should be checked visually to be sure that
the filament is lit.
Causes of failure:
blown fuse
open filament
failure of electronic tab on/off switch

2. Remove the platen and with the machine on and
the tronic tab button down, block the carriage and
depress the tab key. With the flat of a screwdriver,
short the sensing wires. If the magnet is energized and
the tab check lever is allowed to latch out fully, the
cause of failure is between the sensing wires and the
conductive line.

3. If the magnet is not energized in step 2, repeat the
procedure but now short out the two contact plate
springs. If the magnet is energized, the trouble is be-
tween the sensing finger contacts and the contact plate
springs.

4. If the magnet is not energized in step 3, repeat the
operation, this time shorting the two side frame ter-
minals. Energizing of the magnet at this point would
indicate an open lead between the side frame terminals
and the contact plate springs.

5. If the magnet is not energized in step 4, the tab
lever contact should be checked. Repeating the opera-
tion as in step 2, short the contact with a screwdriver
across the springs. If the magnet picks up at this point
it would indicate dirty or maladjusted contact points.

6. If in step 5, the magnet is not energized, the failure
should be in the tube or electronic unit. If replacement
of these parts does not correct the failure, the magnet
coil may be open.

A TAB LEVER CONTACT that fails to open will result in
the magnet remaining energized after the first electronic
tab operation. This will cause the carriage to stop at
every set stop as it would during normal tabulation.

13
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Side Frame Terminals

Fig. 10. Electrical Components

THE RIGHT HAND FINAL STOP must be removed before
the carriage can be taken off the rails. Tab rack adjust-
ments will have to be checked when the stop is replaced.

LATCHING MECHANISM adjustments should be checked
after any movement of the rear rail.

SENSING MECHANISM adjustments should be checked
after any movement of the front rail dust cover.

REGISTRATION OF FORMS should be checked after any
readjustment of the front rail dust cover, sensing mecha-
nism, paper table, or tab rack. '

Machine Limitations

When instructing the user, sales personnel should cover
the following limitations of the electronic tab machine:

1. Stencils, offset plates, or forms which have creases,
perforations, holes or staples within the margins,
should never be used if tabulation, either standard
or electronic, is to be operated.

2, Continuous forms that are not used with a pin feed
platen are not recommended for electronic tab use
since perfect registration of the conductive lines is
of such vital importance.

3. The ribbon lift mechanism cannot be used in the
high lift position.

14
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The following information is presented as a guide to the Customer Engineer who is qualified to
service the electronic components of the Electronic Tabulation Typewriter.

MACHINE
TROUBLE

POSSIBLE CAUSE

DIAGNOSTIC TECHNIQUE

Magnet picks
as soon as Tab
lever contact
closes

.02 capacitor shorted

Unsolder one end of capacitor from terminal ring,
check for short (with ohmmeter) across capacitor.

Grids of tube shorted together

Check for shorts between grid connections on plug-
able unit, if no shorts appear, replace tube.

22K ohm resistor in-9V line open
(grid floats)

Unsolder one end of resistor from terminal, check
for open circuit or proper resistance with chmmeter.

22K ohm resistor to tube pin #1
open

Unsolder one end of resistor from terminal, check
for open circuit or proper resistance with ohmmeter.

Bad IN-111 diode

Check forward and back resistance of diode accord-
ing to instructions, or, if diode is good, the voltage
measurement across the diode should read 9.4V
D.C. when the tube is conducting, and 9.6V D.C.
when not conducting. When diode is bad the volt-
ages will measure in the vicinity of 3.2V D.C.
nonconducting and 2.9V D.C. conducting.
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MACHINE
TROUBLE

POSSIBLE CAUSE

DIAGNOSTIC TECHNIQUE

Tube filament
does not light

Fuse blown

Check fuse visually or measure across fuse with
voltmeter. If 115V A.C. is indicated, the fuse is
blown, if good, zero volts will be indicated. If a
neon tester is used, a glow will occur on a blown
fuse but will not glow on a good fuse.

Open filament of 2D21 tube

Check across pins 3 and 4 of tube with ohmmeter
for open filament. If open, replace tube. Correct
resistance is one to two ohms.

No conduction
at any time

100K ohm (brown, black, yellow)
resistor to 72 volt line open

NOTE: (A faint violet glow will be visible in the
tube when it is conducting. Check for glow by
shorting contacts on contact plate together and
closing tab contact.) Unsolder one end of resistor,
check with ohmmeter for open or proper resistance.

Excessive

arcing at Tab
lever contact,
points burned

IN-92 diode across magnet coil
open, or high forward resistance

Unsolder one end of diode, check for open and/or
proper forward resistance.
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VISIBLE INDEX-CARD HOLDER

THE VISIBLE INDEX-CARD HOLDER is a card carrier which
travels vertically in the area normally occupied by the front
paper guide. Two elongated slots in the card carrier guide its
vertical motion. The card carrier has a spring blade running
the length of the platen which holds the card in the typing
position. Two sector gears mounted on each end of the
platen provide vertical motion for the carrier.

A PLATEN LATCH PAWL operates in the ratchet to hold
the platen during line spacing of cards. The usual detent
roller is used during line spacing of correspondence. Selec-
tion of the platen latch pawl, the detent, or release of both
is made by a three-position detent release lever.

AN ADJUSTABLE FIRST LINE WRITING STOP and an ad-
justable horizontal card stop allow accurate positioning of
the card.

CARDS of varying lengths can be used, depending upon the
length of the carriage. From one to three writing lines can
be typed on each card.

FLAT FEEDING of the cards past the writing line eliminates
curvature of the card.

THE TYPEWRITER can be easily converted from card typing
to correspondence use.

Operating Procedures

NORMAL CORRESPONDENCE. To prepare the machine for
normal correspondence, use the following procedure:

1. Loosen the black plastic knob which locks the platen
stop lever on the right end of the carriage. Raise the
rear end of the platen stop lever so that the front end
will allow the platen to rotate.

2. Place the detent release lever in the forward position.

3. Loosen the smaller knob on the right end of the platen
and the hand-set screw on the left end of the platen.
To loosen the smaller knob on the right end of the
platen, rotate the knob clockwise as viewed from the
right side of the typewriter.

4. Replace the line gage card holders.

VISIBLE INDEX CARD TYPING. To prepare for visible
index card typing, use the following procedure:

1. Lift the line gage card holders out of the typewriter.

3
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2.

Hold the card carrier down and rotate the right-hand
sector upward until the tops of its teeth just touch the
tops of the square holes in the card carrier. Hold in
this position while tightening the smaller knob on the
right end of the platen. To tighten this knob, rotate it
counterclockwise as viewed from the right side of the
typewriter.

Hold the card carrier down and rotate the left-hand
sector upward until the tops of its teeth just touch the
tops of the square holes in the card carrier. Center the
teeth of the sector (left-to-right) in the square holes
of the card carrier and tighten the hand-set screw.

4. Push the detent release lever all the way to the rear.

8.

Rotate the platen to bring the card carrier all the
way up.

Loosen the plastic knob on the right end of the
carriage. Push down on the rear of the platen stop
lever and tighten the plastic knob.

. Pull the paper release lever forward. (Installation of

the paper release lever spring 1109870 will assist in
keeping the paper release lever forward.)

Hold the platen variable button in and rotate the
platen back until it stops.

NOTE: To maintain proper registration, do not use the plat-
en variable button while the machine is set for card typing.

4.

Platen Removal

. Loosen the black plastic knob on the right end of the

carriage, and position the rear of the platen stop lever
upward. Then tighten the black plastic knob.

Loosen the smaller knob on the right end of the
platen to disengage the right sector gear. To loosen
this knob, turn clockwise as viewed from the right
side of the typewriter.

Loosen the hand-set screw that mounts the left sector
gear on the left end of the platen.

The platen may then be removed by rotating the
platen latches and lifting the platen up.

NOTE: When reinstalling the platen, be sure that the top
tooth of each sector is in the top holes of the card carrier.

4
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Adjustments

1. THE PLATEN LATCH PAWL should be adjusted two ways:

a. With both sectors loosened, position the detent release
lever in the center position. Form the front end of
the platen latch pawl for minimum clearance between
the rear of the pawl and the teeth of the platen
ratchet (Figure 1).

Platen Latch
Pawl Actuator

Form Here / z Minimum Clearance

Figure 1. Platen Latch Pawl Adjustment

b. Place the detent release lever in its forward position
to obtain the proper position of the platen by means
of the detent roller. Move the detent release lever to
its rear position and check for a minimum clearance
between the engaging surface of the platen latch pawl
and a platen ratchet tooth. Minimum clearance may
be obtained by rotating the platen latch pawl eccentric
(Figure 2).

Platen-Ratchet

s

Flaten Latch Pav/!
Actuator Platen Laich Paw! Nug

Platen Latch
Pawl Eccentric

Figure 2. Platen Latch Pawl Eccentric Adjustment
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2. THE CARD CARRIER BRACKET ASSEMBLIES may be
positioned up or down to obtain a parallel condition of the
card carrier (Figure 3). This may be checked by typing first

Card Carrier Brucket

Carrier Mounting Stud

Bracket Knob

(
Platen Stop Lever
Spring Blade
Figure 3. Card Carrier Bracket Adjustment
on the left side and then on the right side of the platen.
Check for an equal writing height on each end.
NOTE: After any adjustment of either card carrier bracket, (

it is necessary to perform steps 2 through 8 of the prepara-
tion for visible index card typing before checking the
parallel condition of the card carrier. This is necessary
because the position of both sectors will be affected by any
change in the height of the card carrier, and the height
of the card carrier is controlled by the card carrier brackets. (

3. POSITION THE FIRST WRITING LINE STOP on the
collar of the right sector to establish the desired first writing
line (Figure 4).

4. ADJUST THE CARD STOP (left-to-right) to determine
the desired left margin on the card for a particular left
margin stop setting (Figure 5).

6
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Figure 4. First Writing Line Stop Adjustment

Right Sector

Card Carrier Bracket

First Writing Line Stop

Platen Stop Lever

%

i,

Card Carrier

Positioning Screw

BEE

Card Stop

Spring Blade
Figure 5. Card Stop Adjustment
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MODELS A6 and Bé ATTACHMENTS

PIN FEED LIFT PLATEN
MODELS A6 and B6

THE PIN FEED LIFT PLATEN ASSEMBLY is attached to
a standard lift platen carriage. It has all the advantages
of the lift platen plus the advantage of positive form
registration.

THE PLATEN DETENT is located on the lifter arm assem-
bly shaft directly over the platen ratchet. This allows the
platen to remain detented while the platen is in its raised
position. The knife and holder assembly replaces the tear-
off blade used on the standard lift platen machine.

THE KNIFE HOLDER ASSEMBLY serves two purposes:
1. To furnish an edge on which to tear off the completed
form.

2. To hold the paper securely on the platen pins whether
the platen is in the raised or lowered position.
This is accomplished by having the knife and holder
assembly connected to the platen shaft by the right
and left upper arm and latch assemblies, and to the
actuating shaft by the right and left lower arm assem-
blies in such a manner as to rotate it about the platen in
a fixed arc when the platen is being raised (Figure 1).

Knife and Holder Assembly

R. H. Upper Arm
and Latch Assembly

R. H. Platen Bushing

Figure 1. R. H. Platen Bushing and Lower Arm Assembly
(Latched Down Position)

3
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THE YOKES of the right and left pin wheel assembly
straddle the knife and holder assembly thereby assuring
that a protruding pin will always be adjacent to the knife
and holder assembly in its rotation about the platen, and
at the same time keep the form in its original registration.

THE LIFTER STOP STUD is located just below and to the
rear of the tab rack on the carriage side frame. Its function
is to limit the upward travel of the platen so that the
upper arm will not travel past its toggle point (Figure 2).

Feed Roll Release Cam

Lifter Stop Stud
: Nut for Actuating:
Shaft Arm Assembly

Feed Roll Releass
Lever Assembly

Figure 2. Paper Release Adjustment

THE RIGHT AND LEFT SPRING ARM AND LATCH
ASSEMBLIES latch the knife and holder assembly in its
normal position. When the platen is raised and the spring
latch arms are released, the knife and holder assembly
will drop away from the platen, allowing the form to be
inserted easily from the rear of the machine.

THE LINE GAGE HOLDERS have been relieved to prevent
the pins from striking them. (Figure 3).

Figure 3. New Style Line Gage Card Holders
4
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OPERATING PROCEDURES

THE CARBON SHEETS are fastened on the blades in the
same manner as on the standard forms carrier. However,
it is important that the blades are parallel with the platen
when slight pressure is exerted on the rear of the blades
and that the carbon is placed on the blades so that it
will be perpendicular to the platen. This will keep the
carbon away from the pins. When it becomes necessary to
tear off the carbon paper you must reset the carbon shift
stop by moving it forward one form length plus approxi-
mately one inch as a safety factor before typing a form.
Type a complete form, then raise the platen and push the
carbon back until contact is made with the shift stop.
The stop is again picked up and moved back until the
desired amount of carbon to be destroyed is left in the
form just completed. The platen is then latched in its
down position and the form and the used carbon are torn
off together. The unused carbon paper is now even with
the top edge of the forms. If the first writing line is con-
siderably below the top of the form raise the platen and
move the carbon shift stop to the rear until the top of the
carbon paper is just above this line. This will eliminate
excessive carbon paper waste.

ADJUSTMENTS

1. THE UPPER RIGHT ARM AND LATCH ASSEMBLY
is attached to the upper arm locating nut. This nut is

R. H. Locking Nut

R. H. Locating Nut

Knife and Holder Assembly
Figure 4. R. H. Pin Wheel Assembly
5
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adjusted horizontally along the platen shaft to obtain a
minimum clearance between the right platen bushing and
the lower arm assembly so that the lower arm will not
bind on the left edge of the right platen bushing, when
the platen is in its latched down position (Figure 1).

2, POSITION THE PIN WHEELS and platen assembly
right or left by loosening the platen locking nuts so that
the pins will be aligned in the center of their respective
slots in the knife and holder assembly. It is extremely im-
portant that the pins be centered (Figure 4).

3. THE DETENT ROLLER is adjust two ways:

a. Rotate the detent clamp on its shaft and lock it in
place to maintain sufficient pressure to hold the
platen in position (Figure 5).

b. Front or rear so that the index pawl enters the
ratchet one-third down on a tooth.

THE LOWER STOP may be adjusted as outlined in the
Forms writer secﬁm of the reference manual.

Index Detent Spring

Figure 5. Detent Assembly

4. THE PINS are adjusted in a radial position by loosen-
ing the hex headed screws in the slotted opening of the
locating plates and rotating the plate until the pins reach
their maximum extension at the lower edge of the knife
and holder assembly when the platen is in its latched down
position (Figure 6).

6
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Knife and Holder Assembly

Locating Plate

Hex Headed Screw
Figure 6. R. H. End View of Pin Adjustment

5. Adjust the front paper guide spacers so that the front
paper scale just clears the platen in the latched down
position. This is done so that the pins will not interfere
with the scale when the platen is lowered (Figure 7). If
the pins still contact the paper scale carefully file a slot
in the scale at their point of contact.

6. The line gage card holder should be formed to permit
the pins of the platen to clear the card holder with a mini-
mum clearance. The remaining adjustments of the card
holder are the same as those of the standard machine cov-
ered in the Reference Manual.

7. PAPER FEED CLEARANCE IS ADJUSTED by inserting
the form to be typed, then loosen the locking nut of the
screw which holds the arm assembly of the actuating shaft
to the feed roll release lever assembly (Figure 2). Move
the arm assembly up or down to just permit the rear edge
of the deflectors to drop away from the form when the
release lever has reached its maximum released position.
This adjustment allows the feed rolls to guide the forms

7
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Deflector

Figure 7. Front Paper Scale Adjustment

without exerting pressure on them. Difficulty may arise
in rolling back if there is pressure from the feed rolls on
the form. The release lever should always be in the re-
leased position for the normal operation of the pin feed
mechanism. The spring under the actuating shaft arm and
rear feed rolls may be removed if the feed roll release
lever will not remain in a released position.

THE FORMS CARRIER SUPPORT should be adjusted by
shifting its side frame brackets on the elongated holes so
that the carrier support will be absolutely level.

ALL -OTHER ADJUSTMENTS are the same as for the
standard lift platen, which is covered in the Forms carrier
section of the Reference Manual.
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FORM LINE SELECTOR

With the exception of the Toll Biller, the IBM Form
Line Selector is available for all 12-inch and 16-inch Model
B Electric Typewriters. For its installation, all typewriters
must be equipped with an IBM pin feed platen.

OPERATING PROCEDURES

THE IBM FORM LINE SELECTOR mechanism is located
on the right end of the carriage. It is operated by a crank
which is geared to the platen by three gears called the
crank gear, intermediate gear and platen shaft gear, re-
spectively. As the crank is turned in a clockwise direction
(viewed from the right side of the machine) the platen is
rotated the required amount to properly position a con-
tinuous form at its predetermined first writing line.

THE ACTIVATOR LOCATED ON THE CRANK, which, when
turned by hand, is cammed into an activator stop. This
action stops any further hand rotation of the crank and
the platen. When the crank is released and a line space is
made, the crank activator bypasses the activator stop and
the crank is ready for re use whenever necessary.

THE ACTIVATOR STOP or stops are screwed into any of
the 18 positions located on a ring on the outside of the
frame cover assembly. A stop, called a first activator stop,
contains a rounded tip called a pointer. This stop limits
the motion of the crank at the predetermined first writing
line. If there are to be other activator stops, they are
without pointers and are generally used to skip from one
predetermined writing line (not the first writing line) to
another within the limits of a form. The exception to this
would be on narrow, continuous forms, such as checks.
Without intermediate activator stops, two or more of these
forms might feed through as the crank was turned to a
first activator stop.

THE CRANK GEAR, located inside the frame assembly, is
available in seven sizes, each size containing a different
number of teeth. The number of teeth is stamped on each
crank gear. A “rule of thumb” in making a proper selection
of this gear is to multiply the length of the customers form
in inches by the number six and the resulting figure is the
correct crank gear size. Forms smaller in length than six
inches will necessitate the use of intermediate activator
;tops in order to arrive at the first writing line on each
orm.
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INSTALLATION AND ADJUSTMENTS

1. Remove the right hand platen knob. Do not remove
any of the spacers between this knob and the platen core
(Figure 1).

2. Remove the right hand carriage end cover.

3. Remove the screw which retains the eccentric nut used
for positioning the right hand platen adjusting plate. Re-
place this screw with the hex headed spacer (Figure 1).

4. Remove the cover assembly from the main frame assem-
bly (Figure 2).

5. Mount the modified right hand carriage end cover and
the guide upright. Using the two long screws, their collars
and the short screw, mount the frame assembly on the
right hand carriage end plate. The short screw fits into the
hex-headed spacer (Figures 1 and 2).

Platen Guide Plate Assembly, L)

Right Hand

Figure 1. Standard Carriage, End View

6. Install the platen.

7. Fasten the platen shaft gear on the platen shaft and
align it with the intermediate gear. A bristo setscrew driver
has been furnished for this adjustment (Figure 2).

8. Install the crank gear on its bearing.

4
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9. Adjust the mtermed:ate gear (front to rear) so that
there is a backlash of .002 to .012” between it and the
crank gear (Figure 2).

NOTE: Possibly backlash to platen gear also.

10. Install the frame assembly on the main frame assembly
and tighten the two screws.
11. Install the crank on the crank gear and tighten the
bristo set screws (Figure 2).

12. Release the feed rolls. They must remain in the re-
leascd position. Spring Part No. 1109870 must be installed
to insure feed roll release.

13. Install the feed fingers on the front paper guide.

14. Locate the correct setting of the copy control lever.
The platen variable button and the platen guide lever
should not be used after the form line selector is properly
set. If they are used, the activator stops may require new
settings. Explain this to the operator. Then remove the
platen variable button and insert a carriage truck roller
before re installing the platen variable button to render it
in operative.

Frame Assembly

(.002"- 012"
backlash)

Achvctor Cover
Figure 2. Form Line Selector

15. Place the form to the desired first writing line position.
IMPORTANT—The center of the top pin feed holes must
be 1/4” from the top edge of the form to obtain an accurate
first writing line. If the form length is not evenly divisible

5
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by 2, only every second or third form in the pack will have
the required 1/4” between the top of the form and the
center of the first holes. Therefore, with these forms, the
form that is to be used as a guide for obtaining a first
writing position will not always be the first one in the pack.

16. With the form at the desired first writing line, position
the first activator stop (with pointer) so that it will have
1/64” clearance with the activator in the depressed posi-
tion (Figure 2).

17. Add additional stops as needed to position the platen
on other desired writing lines. Consult the chart for proper
crank gear size and number of stops required for various

form lengths. }
18, Completed view of form line selector (Figure 3).

Figure 3. Form Line Selector Mounted

The following chart is a guide in choosing the correct
crank gear and the correct number of activator stops that
are needed for first writing line positions or forms of
various sizes.
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CRANK GEAR AND ACTIVATOR STOP CHART

Form Lengths Crank Gear Required Stops for
Size First Writing Line
13/4"” 42 4
1 5/6" 44 4
2” 48 4
2” 36 3
21/2" 60 4
2 3/4” 66 4
2 5/6” 51 3
3” 36 2
3 1/3” 60 3
3 1/2” 42 2
3 2/3” 44 2
4” 48 2
4 1/4" 51 2
5” 60 2
51/2" 66 2
6” 36 1
7" 42 1
71/3” 44 1
8” 48 1
8 1/2” 51 1
10” 60 1
11”7 66 1
12”7 72 1
LUBRICATION

Oil with ET oil No. 6 the following places:
Crank handle rivet
Platen Bearings
Grease with IBM Lubricant No. 17 the following places:
" Crank gear bearing .................. take off crank gear
Intermediate gear bearing .. take off intermediate gear
Teeth of all gears ..........c.ccoeviviiecrieenennn. very lightly
Crank handle assembly bearing .. take off crank handle
Crank handle spring ............cccccoomniennn. on the ends
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INSTALLATION AND ADJUSTMENTS
FOR LIFT PLATEN
1. Remove the lift arm assembly and install the modified

lift arm assembly used to house the IBM Form Line
Selector (Figure 4).

2. Replace all the parts and make necessary adjustments
on the new lift arm assembly.

3. Remove the frame cover assembly from the frame
assembly (Figure 4).

4. Install the frame assembly on the studs of the right
hand lift arm assembly (Figure 4).

5. Remove the right hand platen knob and adapter.
6. Install the platen (Figure 4).

7. The balance of these adjustments are contained in the
“Installation and Adjustment Procedures for the Standard
Typewriter,” beginning with step 7. Lubrication is also
covered under the standard typewriter.

Modified Lift Arm Assembly

Platen Shaft

Frame Assembly

Frame Cover Assembly

Figure 4. Modified Lift Arm Assembly With
Form Line Selector

(
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IBM HEKTOWRITER

The IBM Hektowriter has been developed to permit
the production of a hectograph master simultaneously
with normal typing. This is accomplished by means of
a special second ribbon (spirit carbon coated) posi-
tioned between the platen and the paper. This ribbon
feeds after.each type stroke, but not during space bar
operation, tabulation, carriage return, backspace, or
hand carriage release. This device is designed to be
field installed on Model B Standard ET’s with 16”
carriages.:

INSTALLATION

1. Install the longer carriage final stop on the bottom
of the front rail. This will reduce the maximum
carriage travel to eliminate auxiliary carriage inter-
ferences.

2. Because of the -longer carriage final stop, it is
necessary to install a horseshoe type clamp on the
right end of the margin rack to prevent the margin
stop from being moved beyond the range of the mar-
gin set finger.

3. Relocate the right tab rack fulerum wire stop to
the left of its present position so that, with the car-
riage to the left, against the final stop, the tip of the
tab check lever will contact the approximate middle
of the stop. It will probably be necessary to clip the
fulcrum wire and to remove one or more tab stops
on the right end so as to maintain at least one blank
space between the last tab stop and the fulcrum wire

stop.

4. Mount the impulse emitter to the power frame in
position to be operated by the ribbon lift link on each
typebar stroke. Connect one lead at the solderless
connector which joins the motor switch lead and the
white lead from the motor. Connect the other emitter
lead to the capacitor terminal to which are connected
the green lead from the motor and one side of the
line cord (Figure 1).
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5. The forward protruding ears of the carriage end
covers should be filed or ground off to prevent inter-
ference with the auxiliary carriage.

6. Install the wire stops under the front nuts that
hold the platen control yokes to the platen guide
plates. These stops should be adjusted to hold the
front paper scale away from the platen slightly.

7. Install card holders without “ears”.

8. Install the plastic ribbon guide between the lateral
wings of the auxiliary carriage with the rounded
edge toward the front.

a. Remove the 3 front screws at each end of the
auxiliary carriage to allow slight inward deflection
of the plates. This will allow easier insertion of the
plastic ribbon guide behind the rectangular blocks.

b. Install the plastic ribbon guide behind the
rectangular blocks and stretch tightly.

c. Replace the screws removed in step “a” above.
This will stretch the ribbon guide even more.

9. Mount the knurled bearing screws loosely into the

ends of the front rail leaving about 14” clearance

?ﬁtwee{ the screws’ bearing surfaces and the ends of
e rai

10. Mount the eccentric knurled knobs loosely on the
ends of the rear rail.

11. Attach and tighten the “Hektowriter” in place on
the typewriter. Connect the attachment to the emitter.

12. Locate the left platen knob by installing washers
as required between the knob and the left platen
bushing.

13. If the platen variable lever contacts the variable
button when the lever is in its rest position, remove
material from the variable button by filing to elimin-
ate this contact.

Round the button to facilitate latching the auxiliary
carriage into place.

For hectowriting, feed a master sheet into the car-
riage as usual. A thin backing sheet can be used to
protect the platen from deposits of hectograph ink.
Lower the auxiliary carriage so that the ribbon and

5



ATTACHMENTS CUSTOMER ENGINEERING

ribbon guide are between the platen and the master,
or if a backing sheet is used, in front of the platen
and between the master sheet and backing sheet.
Latch the auxiliary carriage to the platen shaft. Then
lower the paper bail into typing position.

For proof reading purposes the front of the master
sheet is imprinted with the regular ribbon. The
“Hekto” is in reverse on the back of the master sheet.
The backing sheet receives no carbon deposit.

Adjust the impression to obtain sharpness in the de-
posit of hectograph ink. The multiple copy control
lever may be moved to compensate for the extra
thickness of the Hektowriter ribbon and its guide.
For best results a typewriter ribbon of thin silk or
nylon should be used. Thick cotton ribbons will re-
sult in poor carbon deposit.

By turn_ing off the Hektowriter switch located on the
right side frame and tilting the attachment to the
rear, the machine can be used for normal typing.

ADJUSTMENTS

1. AUXILIARY CARRIAGE ALIGNMENT. The up-
per frame of the auxiliary carriage is aligned by
means of the adjusting levers on both mounting
brackets. Adjust so the auxiliary carriage is not
jammed in its guides on its travel from extreme right
to extreme left position (Figure 2).

Assembly Adjusting Lever

Rear Rail

Eccentric Knurled Bearing
Knob and Screw

Front Rail

Knurled Bearing Screw

RH Mounting Bracket

Figure 2. Mounting Bracket Adjustments

6
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2. ECCENTRIC KNURLED BEARING KNOB AND
SCREW. Adjust to raise or lower the Hektowriter at-
tachment so that the typed characters are centered
on the ribbon at both ends of the carriage (Figure 2).
Characters must have correct “even top and bottom”
after making this adjustment.

3. RIBBON FRICTION CLUTCH (Figure 3). Adjust
by positioning the 3 adjusting screws in their slots so
that a pull of 414 to 5% ounces is required to turn the
take-up spool while the supply spool is held fast.
Check by wrapping a string around the take-up
spool and pulling it with the spring scale.

Adjusting Screws

Friction Spring and Holder Assembly

Figure 3. Intermediate Ribbon Spool Flange

4. MAINSPRING. Adjust the mainspring for 3 1/2
pounds tension. The additional amount is required
to overcome the drag of feeding the ribbon.

5. IMPULSE EMITTER, The air gap between open
emitter contact points should be .016” to .020”. Adjust
by forming the contact support. The contacts must
close when a type face is 23%” to 2% from the platen.
Move the impulse emitter front to rear on its mount-
ing screws to obtain this condition. )

7



ATTACHMENTS CUSTOMER ENGINEERING

6. STATIONARY MAGNET UNIT ASSEMBLY. Ad-
just the magnet unit left or right by means of the
magnet unit adjusting screws so that with the arm-
ature held manually against the magnet unit rubber
stop, there is a clearance of .012” to .015” between the
magnet core and the armature. With the armature
attracted to the magnet, the brake shoe should clear
the brake pad by .010” to .012”. Adjust by means of
the brake shoe adjusting screws. The ribbon must
be held fast by the stationary brake with the armature
dropped (Figure 4).

Ribbon Guide Assembly Roller

Brake Pad

Magnet Unit Adjusting Screws

Figure A. Stationary Magnet Unit Assembly

7. AUXILIARY CARRIAGE MAGNET UNIT AS-
SEMBL.Y. (Figure 5).

a. Center the brake shoe adjusting screws in the
slots of the brake shoe as a preliminary adjustment.

b. The brake shoe must contact the rubber brake
squarely. The shoe can be formed slightly to obtain
this condition.

c. Adjust the magnet unit forward or back by
means of its adjusting screws to obtain a clearance
of .012” to .015” between the armature and the mag-

net core, when the brake shoe is manually pressed
against the rubber brake. The magnet unit should not

8
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be cocked in relation to the armature.

d. Position the adjusting screw so that, when
the magnet is not attracting the armature, there will
be a clearance of .010” to .012” between the brake
shoe and the rubber brake.

Brake Shoe
Adjusting Screw
4 Ribbon Guide Assembly Rollers

Figure 5. Auxiliary Carriage Magnet Unst Assembly

8. PLASTIC RIBBON GUIDE. This guide is mounted
between the lateral wings of the auxiliary carriage.
It must have enough tension so that it does not move
up or down when the platen is turned in either di-
rection. The guide may be stretched as indicated in
the installation instructions.

If over or underprinting occurs due to the ridges at
the top and bottom of the plastic guide, the offending
ridge or ridges must be filed or stoned off.

9. AUXILIARY CARRIAGE END PLAY. To prevent
partial overlapping of the first character typed after
carriage return, the auxiliary carriage should have
no end play where it attaches to the platen. End play

9
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may be removed by slightly forming the yokes of the
auxiliary carriage which fit over the shoulders of
the platen knobs. Avoid making sharp forms which
may damage the platen knobs.

After carefully making all adjustments, if ribbon feed
is still not satisfactory, check the entire mechanism
for binds. The ribbon must track correctly in the
guide rollers. If the rollers are not perfectly vertical,
the ribbon will ride up on the flanges of the rollers
creating excessive drag and a tendency for the ribbon
to break. If all other efforts fail, ribbon feed may be
improved by slightly increasing the tension of the

rilqbon friction clutch above the limits outlined in
adjustment number 3. Excessive tension will slow
down the carriage speed during typing.

THREADING OF THE HEKTOWRITER
RIBBON

1. Raise the upper frame cover, unscrew the knurled
spool retaining nut, and take off the upper and iter-
mediate spool flanges.

2. Set the ribbon and core assembly on the lower
spool flange. The ribbon is held by a pin which ex-
tends up through one of the holes in the core. The
ribbon will unwind counter-clockwise as indicated
by the arrow on top of the core. The ribbon spool
must be smaller in diameter than the rewind reel on
the upper spool flange, (4%” maximum) otherwise
the ribbon will slacken during feed action.

3. Reinstall the intermediate spool flange and the
upper spool flange. The pin of the lower flange ex-
tends into one of the three holes in the friction drum
of the intermediate flange, and the pin of the fixed
knob in the upper flange reaches into one of the
matching holes of the intermediate spool flange. Re-
place and tighten the spool retaining nut.

4. Unwind sufficient ribbon from the spool and
thread it toward the right through the deflector
rolls, ribbon guides and brakes on the auxiliary car-
riage, but by-pass the stationary brake (Figure 6).

10
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Rewind Spoo! Upper

Platen

Figure 6. Ribbon Threading Diagram

5. Attach the ribbon to the rewind reel on the upper
spool flange by pressing together the two knobs un-
til the normally overlapping ears of the reel sections
form slots. Thread the free ribbon end into one of
these and release the knobs. Pressing the knobs to-
gether reduces the reel diameter and makes possible
easy removal of used ribbon.

6. Make certain that the ribbon is centered in the
deflector roll grooves. Tighten by manually revolv-
ing the upper spool flange counter-clockwise, while
braking the lower spool flange with the brake lever
.(projecting from below). Shortly before the ribbon
is taut, lift it between the bypassed brake shoe and
the opposite rubber pad. Hold the magnet brake
open and continue revolving the upper spool flange
but cease braking the lower one, until the hecto-
graph ink coat appears under the type bar guide.
The ribbon thus acquires the tautness determined by
the friction drum on the intermediate spool flange
(see adjustments). Finally, shut the top cover.

7. A new ribbon may be installed by gluing it to the
end of the old ribbon and threading it by revolving
the upper spool flange.

LUBRICATION AND MAINTENANCE

The ribbon deflector rolls, the brake shoes and blocks
of the magnet brakes, and the front ribbon guide

11
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should be cleaned each inspection. Cases and covers
may be cleaned by rubbing lightly with a soft rag.
This can be done frequently by the operator.

The movable parts such as magnet armatures, de-
flector rolls (but not nylon rolls), spool mechanism,
rewind-reel sectors on the uper flange, detent pawls
and adjustment levers should be lightly lubricated
on their bearings, pivot points, and friction faces with
IBM No. 6. Avoid excess oil and keep lubricants
off rubber parts and clutch surfaces.

Each inspection check and adjust the clearances of
the impulse emitter contacts, magnet armatures, and
brake shoes. Clean contacts with burnishing tool if
they are dirty or use a flex stone if they are pitted.
Tighten all screws. Check the front ribbon guide for
secure fastenings and perfect alignment in relation
to the deflector rolls.

The ribbon mechanism of the Hektowriter attach-
ment may need service on occasions. The trouble can
be analyzed as electrical or mechanical and may show
up as either a complete failure to space, or as a partial
spacing or crowding of characters on the ribbon.

MECHANICAL FAILURE

Raise a typebar manually to the platen to actuate the
impulse emitter and operate the armatures of the
magnet units. If the armatures operate properly the
trouble is probably in the ribbon mechanism take-up
device. Check the mechanism for proper ribbon tens-
ion, binds, and proper assembly and adjustment.

ELECTRICAL CIRCUIT DIAGNOSIS

If magnets fail to operate when a typebar is raised to
the platen, the following “terminal-block checkout”
procedure may be used to diagnose the problem after
first visually checking the emitter for correct con-
tact adjustment and cleanliness. (See adjustment 5).
NOTE: Use the schematic in Figure 7 as a guide in
making these checks.

1. With the emitter contacts closed, check for voltage
across points D and E. There should be approximately
120 volts AC. If you read no voltage at this point and
the typewriter motor is operative, the circuit is in-

12
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50 OHM - 5 watt L
G
F
210 OHM
Auxiliary Carrioge

C

A
500 OHM
10 watt

Yellow

210 OHM
Stationary Carriage

writer Switch

D
Disconnector @C

Terminal Strip (View=facing rear of machine)
Lettered points below correspond to terminal point letters shown obove

Impulse
Emitter

Typewriter Switch

Typewriter Motor

AC
-0

110-130 V

(o]
Figure 7. AC Wiring Diagram

terrupted somewhere between the connecting point
of the Hektowriter cable and points D and E.
2. If the correct voltage is present at points D and E,

13
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check for approximately 120 volts DC across points
B and G. Failure to read a voltage here would indi-
cate that the rectifier is defective. Normally a de-
fective selenium rectifier gives off toxic fumes with
and offensive odor.

3. If the correct DC voltage is read at points B and
G, failure of the magnets to operate indicates that
one of the magnet coils is open, that the 500 ohm
resistor is defective, or that one or more of the con-
necting leads for these components is broken. These
can be checked for continuity with an ohmmeter.
NOTE: When making this continuity check, it will be
necessary to disconnect one of the wires at points
B or G which go to the coils.

CAUTION: When making a continuity check, make
sure that the typewriter is unplugged.

If the magnets operate when a typebar is raised to
the platen, but ribbon feed is not satisfactory, the
trouble may be in the capacitor circuit. This circuit
may be checked as follows: :

1. Disconnect the 50 ohm resistor at point G and
measure its resistance value with an ohmmeter.

NOTE: Do not merely make a continuity check of
this resistor since a shorted resistor would check out
satisfactorily in this test but would seriously affect
the discharge time of the capacitor.

2. With the resistor still disconnected and the power
OFF, check the capacitor with an ohmmeter as fol-
lows: '

a. Set the ohmmeter at R X 1,000 scale and zero-

the meter.

b. Connect the positive lead of the ohmmeter
to the positive lead of the capacitor and the negative
lead of the meter to the negative capacitor lead. At
the moment this connection is made, the meter needle
should deflect sharply to the right and then proceed
to the left toward infinite resistance. This should be
done in a matter of a few seconds. If the needle fails
to set'tle near the infinite resistance graduation, the
capacitor “leaks” and is therefore defective.

NOTE: The capacitor must be discharged between
checks. This can be done by “shorting” across the
capacitor terminals with a screwdriver.

14
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IBM HEKTOWRITER

The IBM Hektowriter has been developed to permit the
production of a hectograph master simultaneously with
normal typing. This is accomplished by means of a special
second ribbon (spirit carbon coated) positioned between
the platen and the paper. This ribbon feeds after each
type stroke, but not during space bar operation, tabulation,
carriage return, backspace, or hand carriage release. The
device is designed to be field installed on Model B Stand-
ard and Executive ET’s with 16” carriages (Figure 2).

INSTALLATION

Figure 2. IBM Hektowriter Attachment

The Hektowriter attachment may be field installed in
0.8 of an hour. Steps in the installation procedure are
outlined below:

1. Replace the carriage end covers. The protuding ears of
the production covers interfere with the auxiliary carriage.

2. Install stops to prevent the front paper scale from con-
tacting the paper.

3. Install card holders without ears.

4. Install the longer carriage final stop. The proper stop

will reduce the maximum carriage travel to eliminate
auxiliary carriage interferences.

5. The knurled bearing screws should be loosely turned
into the front rail end faces. Leave approximately .080"
clearance between screw head and rail (Figure 5).

3
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Impulse Emitter ?
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Figure 3. AC Installation Wiring Diagram

6. Mount the eccentric knurled bearing knobs on thé“rear
rail end faces by means of their screws (Figure 5).

7. Mount the impulse emitter to the power frame so it
can be actuated by the ribbon lift actuating link on each
type stroke. Connect it to the motor switch, and the
capacitor (Figure 3).

8. Mount the Hektowriter to the typewriter (Figure 4).
Tighten the mounting screws and couple the connecting
plug to that of the impulse emitter.

9. Latch the auxiliary carriage in operating position on
the platen shaft. The latches are operated by pressing
and releasing the two pairs of detent levers projecting at
the front of the auxiliary carriage (Figure 2).

For hectowriting, feed a master sheet into the carriage
as usual. A thin backing sheet can be used to protect
the platen from deposits of Hectograph ink. Lower the
auxiliary carriage so that the ribbon and ribbon guide are
between the platen and the master, or if a backing sheet
is used, in front of the platen and between the master
sheet and backing sheet. Latch the auxiliary carriage to
the platen shaft. Then lower the paper bail into typing
position.

For proof reading purposes the front of the master
sheet is imprinted with the regular ribbon. The “Hekto”

is in reverse on the back of the master sheet. The backing

sheet receives no carbon deposit.

Adjust the impression to obtain sharpness in the deposit
of Hektograph ink. The multiple copy control lever may

4
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Figure 4. Hektowriter Attachment Raised

be moved to compensate for the extra thickness of the
Hektograph ribbon and its guide. For best results a
typewriter ribbon of thin silk or nylon should be used.
Thick cotton ribbons will result in poor carbon deposit.

With the auxiliary carriage lowered in operating posi-
tion, the motor switch connects both the typewriter and
Hektowriter to the power supply. When the auxiliary car-
riage is tilted up by releasing its latches it automatically
raises the paper bail and opens a microswitch, cutting off
the power connection. With the auxiliary carriage in this
raised position the typewriter can be used for normal
typing (Figure 4).

ADJUSTMENTS

1. AUXILIARY CARRIAGE ALIGNMENT. The upper frame
of the auxiliary carriage is aligned by means of the adjust-
ing levers on both mounting brackets. Adjust so the
auxiliary carriage is not jammed in its guides on its

5
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travel from extreme right to extreme left position (Fig-
ure 5).
Assembly Adjusting Lever
Rear Rail

Eccentric Knurled Bearing
Knob and Screw

Front Rail

Knurled Bearing Screw Knurled Retaining Nut

RH Mounting Bracket
Figure 5. Mounting Bracket Adjustments

2, ECCENTRIC KNURLED BEARING KNOB AND SCREW.
Adjust to raise or lower the Hektowriter attachment so
that the typed characters are centered on the ribbon at
both ends of the carriage (Figure 5).

3. RIBBON FRICTION DRUM. The friction drum on the
intermediate spool flange of the ribbon mechanism should
be adjusted by shifting the three adjusting screws in their
slots, so that unwinding of the ribbon supply spool requires
7 to 10.5 ounces pull (Figure 6).

Adjusting Screws

7Flk'|on Spring and Holder Assembly
Figure 6. Intermediate Ribbon Spool Flange

6
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4, IMPULSE EMITTER. The air gap between open impulse
emitter contact points should be .016” to .020”. Adjust by
forming the contact support. The contacts must close when
a type face is 1 3/4” to 2” from the platen. Move the
impulse emitter front to rear on its mounting screws to
obtain this condition.

5. STATIONARY MAGNET UNIT ASSEMBLY. Adjust the
magnet unit left or right by means of the magnet unit
adjusting screws so that with the armature held manually
against the magnet unit rubber stop, there is a clearance
of .016” to .020” between the magnet core and the arma-
ture. With the armature attracted to the magnet the brake
shoe should clear the brake pad by a maximum of .016".
Adjust by means of the brake shoe adjusting screws. The
ribbon must be held fast by the stationary brake with the
armature dropped (Figure 7).

Ribbon Guide Assembly Roller

_Brake Shoe Adjusting Screws

Magnet Unit

Magnet Unit Adjusting Screws

Figure 7. Stationary Magnet Unit Assembly

6. AUXILIARY CARRIAGE MAGNET UNIT ASSEMBLY.
Adjust by first centering the brake shoe adjusting screws
in the slots of the brake shoe. Tighten the screws to lock
the brake shoe on the armature bracket. Adjust the magnet
unit front or rear by means of the magnet unit adjusting
screws, so that with the armature held manually toward
the magnet core the brake shoe will contact the brake pad
and there will be .016” to .020” between the armature
and the magnet core. Position the adjusting screw so that
when the magnet is not attracting the armature, the arma-

7
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ture bracket will be spring loaded against the adjusting
screw with a maximum of .016” between the brake shoe
and the brake pad. The ribbon must be held fast by the
brake on the auxiliary carriage with the armature attracted
to the magnet (Figure 8).

Brake Shoe
Adjusting Screw
4 Ribbon Guide Assembly Rollers

Figure 8. Auxiliary Carriage Magnet Unit Assembly

7. PLASTIC RIBBON GUIDE. This guide is mounted be-
tween the lateral wings of the auxiliary carriage. It must
have enough tension so that it does not move up or down
when the platen is turned in either direction. Adjustment
is made by repositioning the guide under the clamping
screws at each end.

THREADING OF THE HEKTOWRITER RIBBON

1. Raise the upper frame cover, unscrew the knurled spool
retaining nut, and take off the upper and intermediate
spool flanges.

2. Set the ribbon and core assembly on the lower spool
flange. The ribbon is held by a pin which extends up

8
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through one of the holes in the core. The ribbon will
unwind counter clockwise as indicated by the arrow on
top of the core. The ribbon spool must be smaller in
diameter than the rewind reel on the upper spool flange,
(4 5/8” maximum) otherwise the ribbon will slacken dur-
ing feed action.

3. Re-install the intermediate spool flange and the upper
spool flange. The pin of the lower flange extends into
one of the three holes in the friction drum of the inter-
mediate flange, and the pin of the fixed knob in the upper
flange reaches into one of the matching holes of the inter-
mediate spool flange. Replace and tighten the spool re-
taining nut.

4. Unwind sufficient ribbon from the spool and thread it
toward the right through the deflector rolls, ribbon guides
and brakes on the auxiliary carriage, but by-pass the
stationary brake (Figure 9).

- Rewind Spool Upper

] —

Platen

Figure 9. Ribbon Threading Diagram

5. Attach the ribbon to the rewind reel on the upper
spool flange by pressing together the two knobs until the
normally overlapping ears of the reel sectors form slots.
Thread the free ribbon end into one of these and release
the knobs. Pressing the knobs together reduces the reel
diameter and makes possible easy removal of used ribbon.

6. Make certain that the ribbon is centered in the deflector
roll grooves. Tighten by manually revolving the upper
spool flange counter-clockwise, while braking the lower
spool flange with the brake lever (projecting from below).
Shortly before the ribbon is taut, lift it between the by-
passed brake shoe and the opposite rubber pad. Hold the
magnet brake open and continue revolving the upper

9
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spool flange, but cease braking the lower one, until the
Hektograph ink coat appears under the type bar guide.
The ribbon thus acquires the tautness determined by the
friction drum on the intermediate spool flange (see adjust-
ments). Finally, shut the top cover.

7. A new ribbon may be installed by gluing it to the
end of the old ribbon and threading it by revolving the
upper spool flange.

LUBRICATION AND MAINTENANCE

The ribbon deflector rolls, the brake shoes and blocks
of the magnet brakes, and the front ribbon guide should
be cleaned each inspection. Cases and covers may be
cleaned by rubbing lightly with a soft rag. This can be
done frequently by the operator.

The movable parts such as magnet armatures, deflector
rolls (but not nylon rolls), spool mechanism, rewind-reel
sectors on the upper flange, detent pawls and adjustment
levers should be lightly lubricated on their bearings, pivot
points, and friction faces with IBM oil No. 6. Avoid excess
oil and keep lubricants off rubber parts and clutch surfaces.

Each inspection check and adjust the clearances of the
impulse emitter contacts, magnet armatures, and brake
shoes. Clean contacts with a burnishing tool if they are
dirty or use a flex stone if they are pitted. Tighten all
screws. Check the front ribbon guide for secure fastenings
and perfect alignment in relation to the deflector rolls.

The ribbon mechanism of the Hektowriter attachment
may need service on occasions. The trouble can be analyzed
as electrical or mechanical and may show up as either a
complete failure to space, or as a partial spacing or crowd-
ing of characters on the ribbon.

Mechanical Failure

Raise a type bar manually to the platen to actuate the
impulse emitter and operate the armatures of the magnet
units. If the armatures operate properly the trouble is
probably in the ribbon mechanism take-up device. Check
the mechanism for proper ribbon tension, binds, and proper
assembly and adjustment.
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ATTACHMENTS CUSTOMER ENGINEERING

Electrical Failures

Raise a type bar manually to the platen to actuate the
impulse emitter and operate the armatures of the magnet
units. If the armatures do not operate properly and no
ribbon spacing occurs, proceed in the following manner.
Use the wiring diagram in Figure 10 as a guide. NOTE:
The terminal block on the back of the attachment has no
letter designation as does the wiring diagram. However,
“A” on the diagram will be the first terminal on the left
looking from the rear of the machine.

1. Actuate the impulse emitter and check for voltage
between points B and G with the test light (120V).

a. If there is voltage at these points, one of the mag-
net unit coils or the 500 ohm resistor must be
open. To determine which component is defective,
it will be necessary to use an ohm meter.

b. If there is no voltage between points B and G,
but there is voltage between point D and E, the
rectifier is probably burned out. A burned or burn-
ing selenium rectifier gives off toxic fumes with a
repulsive odor, and can be detected in this way.

2. If there is no voltage between points D and E, (can
also be checked with a test light), check to see if
the microswitch is made. If it is made, unplug the
Hektowriter attachment at the disconnector and insert
the test light into the female end. The light should
light each time a type bar is moved to the platen
and go out as the type bar is returned to rest. If the
light does not light, clean and adjust the impulse
emitter contacts.

3. Crowding of characters on the Hektowriter ribbon in-
dicates that the 50 ohm resistor or the 24 mfd con-
denser is probably bad. This should be checked with
an ohm meter.

Voltages may be checked with a voltmeter as follows:
On 110 volt machines there should be approximately 120
volts DC between points B and G. There should be approx-
imately 30 volts DC drop across each magnet unit coil,
(between points F and G and points B and C), and 60
volts DC drop across the 500 ohm resistor, (between
points C and F).

12
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PARTIAL CARRIAGE RETURN
Models A2 and B2

MACHINE FEATURES

Partial carriage return is accomplished by means of three
selecting key buttons which will provide three lengths of
carriage return. This is done by raising a margin lever to
different heights and engaging margin stops of different
depths.

Repeating cams may be used as usual on any function.

Margins may be set, using the margin set key, as close
together as 8 pica spaces or 9 elite spaces. In setting mar-
gin stops observe that the stops seat themselves readily in
the notches of the margin rack to insure correct carriage
return. -

The key for carriage return No. 1 is lower than that for
carriage return No. 2 to prevent the operator from striking
the wrong key.

After a return to the No. 1 or No. 2 position, the margin
lever will remain raised until the selector latch is released
through an action resulting from the first typebar stroke or
space bar action after the partial return. This unlatching
is effected by taking motion from the ribbon feed mech-
anism through a link under the right-hand side of the
machine to an unlatching bell crank on the rear frame
section.

As the No. 1 carriage return key lever is being depressed
to release the cam, a link on the rear end of the key lever
moves a transfer lever against a selector lever which is
under the right end of the rear rail. The selector lever is
moved down to its lowest position and is held there by a
selector latch, This action of the selector lever allows the
end of the margin lever that contacts the margin stop to
rise to its highest position.

When the carriage return cam is released it moves the
clutch lever against its roller, bringing the clutch surfaces
together. A link from the clutch lever to the intermediate
bell crank and another link from the bell crank to the air
cylinder latch serve to unlatch the air cylinder operating
lever. The air cylinder operating lever is pulled into its
operating position by a large spring which releases the
escapement pawl and moves the margin lever toward the
center of the machine in the path of the No. 1 margin stop.

As the No. 1 margin stop strikes the margin lever, it
moves the air cylinder operating lever into a position to be
engaged and held by the air cylinder latch. This action
restores the escapement pawl into the escapement rack and
the clutch lever back to its rest position. Although the car-
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riage return is- complete to the proper margin, the selector
latch is still maintaining No. 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.




MODELS A2 and B2 CUSTOMER ENGINEERING

Figure 1. Cam Release Link Adjustments

SELECTION

Adjustments

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

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
return.

3. THE CAM LINK to the clutch lever should be adjusted
to just span the distance between the cam at rest against
its stt;p 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).

5. 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).

5
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Margin Lever

Air Cylinder Opaerating Lever

0157025

7 Pawl Release Link

Air 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).

6
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6 Margin Lever Eccentric

Air Cylinder Operating Lever

.,“4_____. 0107—-.015"
]

Air Cylinder Lotch

Figure 3. Margin 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 v;ith 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 B1.

7
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Selector Lever

Selector Latch 0107—,015"

Qverthrow Stop

8 Selector Latch Stud

Figure 4. Selector Latch Adjustment

10. THE ECCENTRIC ON THE GOVERNOR CONTROL
BRACKET ASSEMBLY must be adjusted in two steps so
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

Margin Rack

Margin Lever

11 Selector Lever Roller
Figure 5. Selector Lever Roller Adjustment

(
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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
n}arg'x:n lever with the No. 1 margin stop is approximately
1/16".

12, THE LINK IN THE NO. 2 TRANSFER LEVER 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

Transfer Levers

12 Transfer Lever Link #2

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 back
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.

9
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Selector Lever

L.0|0'--.0|5”

Selector Latch

Overthrow Stop

Figure 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).
Margin Lever

————=+= 0

Margin Release Lever .0057..010”
Figure 8. Margin 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 to 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 by hand.

10
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e Selector Lever

A |

010%~.020"

Unlotching Belicrank

16 Adjust Link From Ribbon Lift
Boil End Plote for Clearance

Selector Lotch

Figure 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
positi;m clears the selector latch by .010” to .020” (Tig-
ure 9).

CARRIAGE RETURN

Adjustments

1. CLUTCH PLATE CLEARANCE: REFER to adjustment
18, Carriage Return, Model B1.

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

Model B1.

TABULATION
1. CAM CLEARANCE: REFER to adjustment 1, Tabula-
tion, Model B1.

2, CAM RELEASE LINK: REFER to adjustment 2, Tabu-
lation, Model B1.

3. THE TAB LATCH ADJUSTING SCREW is adjusted so
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

nonnnononoonopnononononnn (

 — 11ﬁ/

[ — | ~ |

Tab Interlock Lever 3 Tab 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 ;.he tab interlock lever by approximately .010” (Fig-
ure 11).

Rebound Check Lever Pawl Refease Lever

nnaonnonnnonnnnonnonaoonnonnlne

L

E

5 Rebound Check Stop 1 Tab Lotch Screw

o15”

Tab Interlock Lever

.

Figure 11. Tab Latching Adjustment

5. 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-

12
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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 so
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 Cylinder Operating Lever : Tab Lever
Margin Lever

Air Cylinder Latch Tab Latch Screw

7 Tab Interlock Link

8 Tab l_nnrlock Lever Stop
Figure 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.

13
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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 Lever Bracket
Rebound Check Lever

005" - .015”

(@ ?mmﬁO

Figure 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 B1.

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

14. FRICTION GOVERNOR: REFER to Adjustment 10,
Tabulation, Model B1.

14
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IBM ELECTRIC TOLL 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 PLATEN 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 torn 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 slippage 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 BAIL 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-half
escapement space to the left, and the second digit one-half
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:
05, 10, 15, 20, 25, 30, 35, 45 and 65. Others will be pro-
vided at the published charge for type matrices. An
italic “Tgm” (1086117) and “Col” (1102639) are available
for installation in positions 0, 36, 38, 40, 41, 42 or 43 and
are centered on the type bar.

BLOCK NUMERALS 1 through 0 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-
late from “Date Called” to “Place Called” and then to
the first amount column. A palm skip-tab key located in
the lower right corner 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-
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.

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 turn 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 Rod Link 10 Key L
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Skip Tab Key Lever ey Levers
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Figure 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.
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”

Line Finder Stop Pawl

Page End Cam Ring

Hook Lever
Assembly

Figure 2. Page-End Lock and First Writing 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 turn 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 torn 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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