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MOTOR & POWER DRIVE

WRITING MACHINE

MOTOR
Motor Mounting

1. Set the machine on its tilt posts.

2. Remove the perforated motor cover.

3. Check to see that the motor is placed
correctly in its bracket. See that the
mounting clamp screws are tight but
not bending the clamps. Also see that
the ventilating louvers are positioned
so they will be on top when the machine
is on its base to dissipate the heat
readily.

4. Loosen the set screw on the left hand
side of the motor shaft pulley and glign
the pulley with the drive shaft pulley
and tighten the set screw.

060" TO .075"
(AT CLOSEST POINT)
Figure 1

Belt Tension (Figure 1)

5.  Loosen the locking nuts on the motor
position adjusting screws and turn the
screws out slightly.

6. Place the machine on its base.

7. With the power switch off, position the
motor adjusting screws .060” to .075”
from the rear base plate (1/16” plus
.015” minus .000”).

8. Return the machine to the upright posi-
tion.

9. Tighten the locking nuts against the
rear base plate, fixing the position of
the motor.

Machine Speed
10. it is necessary to change the speed

of the machine, loosen the set screw on
the right half of the motor shaft pulley
and turn that part of the pulley, holding
the other half stationary, to affect the
change in speed. Tightening the right
side of the pulley increases the effec-
tive diameter and increases the speed,
and loosening the right side of the pul-
ley decreases the speed of the power
drive and the machine. Tighten the set
screw.

10/19/62

Changing this adjustment will change
the speed of all the units (Reader,
Punch, Translator and Power Roll) on
the machine. The speed should be 575
plus or minus 5 RPM measured on the
end of the reader shaft.

The speed canbe checked by placing the
speed indicator T-18074 on the end of
the reader shaft.

Varying the speed of the machine will
affect the overall type impression but
should not be attempted without con-
sidering the overall effect onthe oper-
ation of the reader, punch and trans-
lator.

11. Replace the cover and set the machine
on its base.

Note: Whenever the speed of the machine
is adjusted the motor belt tensionis
changed and it must also be adjusted.

POWER DRIVE

In Sequence

The position of the power drive shaft in the
machine is determined by its relation to the
left bushing. The end play is determined by
the distance between the drive shaft pulley
and the rear gear, sprocket and hubassembly.

1. Remove the oil cap and felt wick (Fig-
ure 2).
COMPRESSIBLE SPRING SHIM

GEAR SPROCKET & HUB
ASSEMBLY (REAR)

FELT WICK

- w

Figure 2

2. With all set screws for the power
drive shaft loose, position the shaft so
it is 1/16” to 1/32” in fromthe outside
face of the left bushing. Position the
drive shaft pulley against the right
bushing and tighten the set screws
against the flat sections on the power
drive shaft. This determines the setting
of the pulley on the shaft and also the.

1-1
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MANUAL ADDENDUM 9

DATE: November 9, 1962
CHANGE: Page 1-1, Motor Mounting, Step 4
REASON: Adjustment Tolerance Change

EXPLANATION: More liberal tolerance than
former adjustment.

4. Loosen the setscrew on the left hand side
of the motor shaft pulley and align the pulley
with the drive shaft pulley within 1/32 inch.
Tighten the setscrew.

DATE: November 9, 1962

CHANGE: Page 1-1, Belt Tension (Figurel),
Step 7

REASON: Adjustment Tolerance Change

EXPLANATION: The power drive will oper-
ate satisfactorily with the following belt ten-
sion adjustment.

7. With the power switch off, adjust the motor
positioning screws to permit 1/4” to 1/2” de-
flection of the belt without any appreciable
movement of the motor in its rubber mount-
ings. Adjust the positioning screws equally to
prevent cocking the motor.

MOTOR POSITIONING SCREW

Figure 1

1-1A Insert Facing Page 1-1
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KEY LEVER TRIP

position of the shaft relative to the
bushings.

3. Insert a .003” feeler (thickness gauge
T-18009) between the drive shaft pul-
ley and the right bushing (Figure 3),
press the rear gear, sprocket and hub
assembly against the left bushing tight-
ly (compressing the spring shim in-

stalled between the left bushing and the:

rear gear, sprocket and hubassembly)
and tighten the set screws against the
flat sections on the power drive shaft.
Remove the .003” feeler. Grasp the
shaft and try to move it laterally in the
bushings. There should be a barely
noticeable amount of end play, .001” to
.005”, .

.001" TO .005"
END PLAY

e -

[ o

J

DRIVE SHAFT i
1
11
H.

ASSEMBLY
INSERT .003"
FEELER HERE

Figure 3

There will be no visible clearance be-

tween the pulley and the bushing be-
~ cause of the compressible spring shim.
4. Reinstall the oil cap and felt wick.

KEY LEVER

Key Lever Trip
Check all key levers to see that they do not

bind against the sides of the slotsinthe front
guide comb or againstthe translator seekers.
Key lever binds in the guide comb canbe re-
moved by forming or straightening the key
levers with two T benders.

See that the set screws for the key lever bear-
ing rod do not contact it. The bearing rod
should extend about equally from the ends of
the bearing rod support, and there should be
a slight clearance between the set screw and
the bearing rod on each side of the machine.

Using the key lever trip gauge T~18222, check
to see that the cams will triplater than .185”
movement (depression) of the key lever, but
before .230” movement (Figure 5). .

1-2

CAM TRIPPED

Figure 4

If a majority of thekey levers across the key-
board trip their cams at .185” or sooner,
loosen the mounting screws at the sides of
the front guide comb (Figure 7) and pivot the
front guide combupward very slightly. Tighten
the screws and check.

If a majority of thekey levers trip their cams
later than .230” loosen the mounting screws
and lower the front guide comb. Tighten the
screws and check. If several key levers on
one side of the keyboard trip their cams too
soon or too late, raise or lower that side of
the front guide comb, being careful not to
twist the front guide comb, because this can
restrict the operation of the units mounted
to it. Isolated key levers, especially when
changing key levers, will not fall within the
adjustment limits. Then it is necessary to
adjust the key lever itself by forming. Sup-
port the key lever with a selector slide form-
ing tool T-18121 ground off flat as indicated
so the tool doesn’t slip off the ridge on the
power frame (Figure 5).

GRIND FLAT

PLACE TI8093 HERE PLACE. T18093 HERE
TO TRIP LATER TO TRIP EARLIER

I

Tisi2l Tisl21 —

RIDGE ON POWER FRAME
EXTENDS ACROSS WIDTH
OF KEYBOARD.

T 18222
Figure 5

Place a T bender T-18093 on thekey lever and
tap it with a hammer to change the tripping
point. Placing the T bender at the forward end
of the key lever and tapping it will cause the
key lever to trip later. Placing the T bender
behind the selector slide forming tool and tap-
ping it will cause thekey lever to trip earlier.

10/19/62
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When the tripping point is changed, the clear-
ance between the translator seeker and the
stud on the key lever will be changed. There-
fore the clearance should be checked and the
seeker adjusted.

Note: Occasionally, when a key lever is
adjusted close to the limits (.185”
to .230”), the key lever will cause
the cam release lever to hangup on
the lug on the cam. When this is
found, the key lever trip should be
adjusted so it trips closer to the
center of the adjustment range.
Keep in mind that this is only one
of the causes of cam failure.

CAUTION: The key lock bail should be
pivoted so the forward end of
the key lever doesn’t bear a-
gainst it while the adjustment
is made. Also, be sure thatno
other key levers are down
while adjusting because the
interlock can be jammed or a
roller broken,

Key Lever Tension (Figure 6)

Each cam operating key lever should trip the
cam when a fogce of between 2 and 3 ounces
is applied to the key button. The adjustment
is obtained by changing the setting of the ten-
sion adjusting screw.

1. Place a 3 oz. weight (T-18245) on the
key button of the key lever to be adjust-
ed. Turn the adjusting screw so the
weight depresses the key lever justfar
enough to reliably trip the cam.

TENSION ADJUSTING SCREW

NOT TRIPPED

CAM

Figure 6

10/19/62

KEY LEVER TENSION
& INTERLOCK

2. Place a 2 oz. weight (T-18102) on the
key button. Turn the adjusting screw so
that the key lever is not depressed far
enough to trip the cam.

Using the weights as described, adjust
each key lever (except the space & shift
key levers) for the proper tension.

Space Bar Key Lever Tension

The space bar should trip the space cam at
between 3 and 5 ounces. Place a 3 oz. weight
in the center of the space bar. This weight
should not trip the cam. Add a 2 oz. weight
carefully and the cam should trip. Turn the
tension adjusting screw to obtain the correct
tension.

Shift Key Lever Tension

The shift key levers in the SFD, SFD Presi-
dent and the SPD should be adjusted so that
the shift cams trip at 2 to 3 ounces. Since
each shift cam can be operated by either of
two key levers, the weights should be placed
on the key button where the adjustment is
provided. Foy lower case the weight should
be placed on‘'the right lower case key button.
For upper case the weight should be placed
on the left upper case key button.

KEY LEVER INTERLOCK (Figure 7)

End Stops (Figure 8)

Both end stops are adjustable and should be
installed so the cutoutcorners are toward the
right side of the machine.

Insert a .056” accumulated set of feelers (use
thickness gauge T-18009, .020”, .013”, .010”,
.008”, .003” and .002” feelers) in a center slot
in the interlock and loosen the mounting
screws for the end stops, position the end stops
snug against the rollers and tighten the mount-
ing screws securely. This leaves .056” move-
ment of the rollers available inthe interlock.

Interlock Position (Figure 7)

With a key lever in the interlock, the remain-
ing key levers should be able to be depressed
from .042” to.052” (3/64” +.005”) before they
are restricted by the interlock rollers. The
interlock should be located so the slotsinthe
interlock are located centrally to the slotsin
the front guide comb. The interlock is posi-
tioned by loosening the three mounting screws
that attach it to the front guide comb.

Depress a key lever (about ninth from one
side) and check the key levers on the other
side of the keyboard. See that there is .042”
to .052” (3/64” *.005”) clearance between the
top of the key lever and its slot in the front
guide comb when the key lever is depressed
until it is stopped by the interlock rollers
(Figure 7).

Check both sides of the keyboard in this man-
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FRONT GUIDE COMB

INTERLOCK
MOUNTING SCREW

KEY LOCK
BRACKET AND STOP

Figure 7

DATE: November 9, 1962

CHANGE: Page 1-3, Interlock Position (Fig-
ure 7)

REASON: Adjustment Tolerance Change

EXPLANATION: The interlock functions
properly with the adjustment indicated inthis
change.

Loosen the three mounting screws that attach
the interlock to the front guide comb and, by
utilizing the play in its mounting holes, align
the interlock slots with the guide comb slots.
At the same time, move the interlock verti-
cally to a position where, with a middle key
lever in the interlock, the remaining key le-
vers cam be depressed from .025” to .040”
before they are restricted by the interlock
rollers. This range of movement should be
equal at both sides as well as in the middle.
Tighten the mounting screws.

1-3A Insert Facing Page 1-3
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KEY LOCK

FRONT GUIDE COMB

INTERLOCK
MOUNTING SCREW

KEY LOCK
BRACKET AND STOP

042" T0 .052"
(3/64"+ .005")

Figure 7

END STOP

.056" IN ANY CENTRAL SLOT

4 Figure 8

ner. If it is necessary to change the adjust-
ment, loosen the three hex mounting screws
slightly. Adjust the side of the interlock up or
down to obtain the required adjustment. Tight-
en the mounting screws securely.

Use the checking procedure to check otherkey
levers, holding down a center key lever, etc.
Be sure that after adjusting the interlock for
height, it is lined up with the slots in the front
guide comb. If it is not, readjust.

KEY LEVER LOCK BAIL

In Sequence
1. The key lock magnet gap should be

.023”. This adjustment is obtained by
forming lip (1). See that the magnet ar-
mature rests flat against the core when
fully attracted.

2. With the adjustable link disconnected at
the clevis end, adjust the wire spring
anchor so that the spring holds thekey
lock bail against the front guide comb
with the minimum amount of tension.

1-4

RIGHT SIDE OF MACHINE ——

3.

Figure 9

With the magnet de-energized, adjust
the clevis of the adjustable link sothat
the stud it engages is at the top of the
slot in the clevis and the key lock bail
is not pivoted away from the front guide
comb. This will give approximately
.050” to .060” clearance between the
longest key lever and the key lock bail

‘when the magnet is fully energized.
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MANUAL ADDENDUM 42

DATE: November 9, 1962
CHANGE: Page1-4,KEY LEVER LOCK BAIL
REASON: Adjustment Tolerance Change

EXPLANATION: The following adjustments
apply to all systems machines except Sys-
tems Verifiers.

In Sequence

1. Adjust the de-energized key lock magnet
gap to .023” plus or minus .003” by forming
Lip (1). With the key lock magnet energized
the armature must be fully attracted to and
lay flat against the core.

2. With the adjustable link disconnected at
the clevis end adjust the wire spring anchor
so that the spring holds the key lock bail
against the front guide comb with a minimum
amount of tension. Check the key lever lock
bail for straightness and form if necessary
so0 its edge rests as flat as possible (within
.015” over its entire length) against the guide
comb.

Position the key lock brackets to adjust the
height of the key lever lock bail for a clear-
ance of .010” to .020” between the top of the
key lever lock bail and the bottom of the key
levers (Figure 9-1).

.010" 10 020"
. KEYLEVER

l G/UIDE coms

LOCKING
BAIL

MOUNTING & ADJUSTING
BRACKET

Figure 9-1

Form the key lock bail stop at the right side
of the guide comb to obtain .005” to.015” end
play of the lock bail (Figure 9-2).

3. With the magnet de-energized, adjust the
clevis of the adjustable link so that the stud
it engages is at the top of the elongated clevis
slot with only as muchplay asis necessary to
avoid pulling the key lock bail away from the
guide comb. This will result inaclearance of
approximately .050” to .060” between the key
lock bail and the longest key levers when the
magnet is fully energized.

005" 10 .015"

LOCKING BAIL

Figure 9-2

4. Form Lip (2) to cause the key lock mag-
net stationary contact to have a minimum of
.010” follow with the magnet fully energized.
With the machine in a tape reading operation
manually move the key lock armature toward
the de-energized position as slowly as possi-
ble. The contacts are adjusted properly if the
reader stops reading slightly before the key
levers are restricted by the key lock bail.

DATE: April 5, 1963

ADDITION: Page 2-2-12, ADJUSTMENT
(Figure 17)

REASON: System Verifier Flexo-
writer Adjustments

EXPLANATION: The Systems Flexowriter
adjustments listed inthe Systems Flexowriter
Operation and Adjustment Manual are appli-
cable to the Systems Verifier Flexowriter
except as follows:

Key Lever Lock Bail and Key Lock Magnet
Adjustments (Systems Verifier Flexowriter
Only)

1. With the key lock magnet de-energized,
the key lock bail, under spring tension against
the bail stop screw, is to project .040” to
.060” under the ends of thekey levers (Figure
17-1 Inset B).

To obtain this, disconnect the adjustable link-
age, loosen the bail stop screw locking nut
and adjust the screw. Tighten the locking nut.

2. With the key lock magnet de-energized, the
vertical position of the key lever lock bail
is to be as low as possible without allowing
any key lever to trip its cam whendepressed.
This vertical clearance between the bail and
the bottom of the key levers mustbe as equal
as possible over the entire length of the bail.

4/5/63 Insert Facing Page 1-4 0 1-4a
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» BAIL BRACKET MOUNTING SCREW

-040"-060"

KEY LEVER LOCK
BAIL ‘BAIL STOP SCREW

015"~ 020 COLLAR STUD & PIVOT ARM
v ASSEMBLY
\ KEY LOCK
ADJUSTABLE < MAGNET

Figure 17-1

To obtain this, disconnect the adjustable
linkage and loosen the mounting screw for
each bail bracket. Operate key levers at
each side of the keyboard and position the
bail for the correct height. Tighten the bail
bracket mounting screws. Check all key
levers and readjust if necessary.

3. With the adjustable linkage connected and
the key lock magnet energized, the clearance
between the locking bail and the ends of the
longest key levers is to be .015” to .020”
(Figure 17-1 Inset A).

Adjust the linkage to obtain this.

4, When the key lock magnet de-energizes, its
contacts must open just as the bail goes under
the ends of the Key levers. When thekey lock
magnet energizes, the contacts must close
with a minimum follow of .010”.

Form lip 2 (Figure 17) to obtain this.

5. When the key lock is operated, the adjusta-
ble link’s clevis must float free and not bind
on its connecting pin. When the magnet is de-
energized, there is to be a slight clearance
between the stud on the pivot arm and the
upper end of the clevis slot. '

To obtain this, readjust the linkage while

maintaining the previous adjustment toler-
ances.

1-4B
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4, With the magnet fully energized, the key
lock magnet stationary contact should
have .010” to .015” follow. Form Lip
(2). To check the operation of the con-
tacts, operate the machine so it is
reading from a tape and manually (very
slowly) move the key lock magnet ar-
mature toward the de-energized posi-
tion. The reader should stop reading
before any of the key levers could be
restricted by the key lock bail.

CAM ASSEMBLIES

Cam To Power Roll

1. Lift the machine upright (on its tilt
posts) and lower the selector unit.

2. With the power on, and the type basket
in lower case (upper position), adjust
the cams to clear the power roll by
.001” to .007”, the basic consideration
being that the repeat operation of the
cam is reliable. Check both lobes of a
double lobe cam. In extreme cases on
a very small minority of cams (due to
bell crank “G” dimension and camlink-
age angles and lengths), this .007”
clearance may be exceeded to a maxi~-
mum of .010”.

3. Turn off the machine and remove the
power roll if any cam assemblies re-
quire adjustment.

4. Adjust the cam assembly by discon-
necting the adjustable link from the
impression adjusting screw and turning
the clevis. Turn the clevis in to bring
the cam closer to the power roll and
out to bring the cam fartheraway from
the power roll. The cams canbe marked
before removing the power roll to iden-
tify the ones requiring adjustment. With
all of the cams adjusted properly, the
tails of the cam assemblies containing
the selector slide operating studs will
line up across the machine (assuming
that the power roll is concentric and
is of a uniform diameter).

5. Connect the clevis to the impression
adjusting screw, install the power roll,
turn the machine on and check the
clearance, readjusting if necessary.

Note: If the proper adjustment can’t be
obtained to both lobes of a double
lobe cam, replace the cam assem-
bly.

6. The release and anti-repeat lugs onthe
cam release lever should engage the
lugs on the cam lobes, without enough
sideways movement to allow incorrect
operation. Form if necessary.

Note: If the release lever doesn’t engage
the lugs on the cam properly, the
key lever may cock the release
lever and the anti-repeat lug can
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CAMS AND
TYPE BAR & TOGGLE

catch on the edge of the cam lug.
This causes enough pressure to
keep the key lever down after the
finger is removed. The condition
can be corrected by forming the
cam release lever sideways.

Impression Adjusting Screw

The impression adjusting screw increases or
decreases the force transmitted by the cam
assembly to the type bar, thereby increasing
or decreasing the impression of the charac-
ter. The adjustment can be changed by remov-
ing the clevis and turning the screw half turns;
turning in to make the impression lighter, and
out to make the impression heavier. )

After changing the adjustment of the impres-
sion adjusting screw itis always necessary to
check the cam to power roll clearance, since
the clearance may have changed enough to
require adjustment. Incorrect adjustment of
the cam to the power roll can cause failure,
especially in repetitive typing, with failures
occurring more frequently if the cam is too
close to the power roll.

The impression adjusting screws on the func-
tional cam assemblies can be used to provide
a fine adjustment of the cam to the power roll
or eliminate choke off; otherwise they should
be positioned halfway in their adjustment
range.

BELL CRANKS

Any adjustment of the bell cranks, other than
removing binds, isnotdesirable or ordinarily
necessary. Except for the section shown (Fig-

ure 10), they are hardened and will break

readily if forming is attempted.

TYPE BAR LINK

THIS DIMENSION
VARIES WITH
POSITION ONLY

SOFT SECTION

KEY LEVER
BEARING ROD

ADJUSTABLE

‘6" DIMENSION CAM LINK

Figure 10

TYPE BAR AND TOGGLE ASSEMBLY

Toggle Assemblies (Figure 11)
Remove the top cover, lifting it from the rear,
80 as to not stretch the spring levers which
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TYPE BASKET &
UNIVERSAL BAR
TOGGLE STOP

1/16" + 1732' %

TYPE BAI
MANUALLY LIFTED

Figure 11

hold it. Lift a type bar manually and see
whether it comes away from the rest 1/16”
+ 1/32”, If it can be lifted all of the way, the
toggle isn’t locked and is too long. If the type
bar can’t be lifted the toggle is locked too
tight. If the type bar sits away from the type
bar rest the toggle is much too long. Adjust
the toggles so.they all lock positively as the
type bar is manually returned to the type bar
rest. The toggle should lock just before the
type bar reaches the rest. Poor locking may
be due to the toggle adjustment or binds in the
type bar and toggle assembly. To shorten a
toggle, use a pair of long nose pliers and
squeeze the bifurcation in the toggle link
slightly. To lengthen a toggle, spread the bi-
furcation slightly with a screwdriver.

Note: If a majority of the toggles are out
of adjustment refer to Type Basket
for the overall adjustment.

TYPE BASKET

The adjustment of a type bar toggle can be
checked by manually lifting the type bar from
the type bar rest. It should lift about 1/16”
before the type bar is stopped by the toggle
locking. Check all the type bar toggles by this
method. If a majority of them are of incorrect

length, the shim - segment spacer adjust- ~

ments should be changed. If only afew are out
of adjustment, they should be adjusted indi-
vidually.

Shim -Segment Spacer

Loosen the segment mounting screws and
place or remove shims behind the segment,
where it mounts to the basket, to change the
toggle distance for each side of the basket.
Adjust for the majority.

Adjust the bifurcation in the segment spacer
to control the length of the center toggles so
that the majority are correct. Use a screw-
driver in the bifurcation as a pry toincrease

the distance and squeeze the bifurcation with’

a 'pair of long nose pliers to decrease the
distance.

1-6

UNIVERSAL BAR ASSEMBLY

The universal bar should be positioned to rest
as high in the slot as possible giving the maxi-
mum amount of movement, The curvature of
the U bar may not correspond to the curva-
ture of the slot but it is important that the U
bar be centered so that the clearance to the
slot is the same for both sides. The bar
should be further adjusted to compensate for
the spring mounting and the give in the assem-
bly so that the same movement is afforded at
the point where the escapement trip link is
connected upon the operation of type bars from
different positions in the type basket. Two
methods are given.

Mounting

Loosen the two front mounting screws and
position the U bar in the slot as described
above. Have the rear mounting screw loose
at this time so it doesn’t influence the adjust-
ment. Tighten the two front mounting screws
and then tighten the rear mounting screw
without shifting the rear spring.

Position

Method 1 - The U bar should resta few thou-
sandths away from the bottom of the slot on
the left side to compensate for the spring
mounting, thereby equalizing the movement
caused by the type bars. When the adjust-
ments are accessible or when replacement
is required, place a wire marker under the
left front carriage rail mounting screw (Fig-
ure 12). Move the number 42 type bar up to
the ring and set the marker where the es-
capement trip link connects to the U bar.
Operate the number 22 and the number 1 type
bar and see if the same travelofthe U bar is
obtained. If it is not, itis necessary to change
the position of the rear spring slightly.

Viewed frond the front, raising the rear spring
causes the center type bars to move the U
bar less. Moving the rear spring down will
move the U bar more but will have little ef-
fect, except to strain the U bar assembly, if
the U bar is already against the bottomof the
slot. Moving the rear spring to the right will
cause the left type bars to move the U bar
less, and moving the rear spring to the left
will cause the right type bars to give less

‘motion. Moving the rear spring too far can

put pressure on the U bar and if the U bar
is correctly positioned in the slot, only a very
slight shifting of the rear spring will be nec-
essary.

To do this, loosen the rear spring mounting
screw slightly and shift the spring in the
direction where there is less motion. Tighten
the screw and check, using the 42, 22, and
number 1 type bar. Remove the wire marker.

Method 2 (Figure 13) - When it is desired to

adjust the U bar and set the escapement trip-
ping point without disassembly, manually op~
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CARRIAGE & RAILS

FRONT CARRIAGE RAIL

WIRE MARKER

ESCAPEMENT TRIP LINK

Figure 12

42
22

=Dﬂ=n—- TYPE GUIDE

Figure 13

erate the number 1, 22 and 42 type bars,
positioning them so they are jammed in the
throat of the type guide in stepped positions.
Set the number 1 type bar farthest into the
guide with the number 22 type bar next to it
but 1/8” behind it, and the number 42 type
bar 1/8” behind the number 22 type bar. With
the type bars in position, loosen the rear
spring mounting screw and let the rear spring
position itself. Tighten the mounting screw
and restore the type bars. :

Then by operating the type bars manually,
note that they trip or “cock” the escapement
as the type bar enters the guide. Try the num-
ber 1, 22 and 42 type bars and if the tripping
point is not the same, readjust, using a dif-
ferent stepped distance (1/4” instead of 1/8”,
for instance). This method adjusts the U bar
by positioning it against the type bars under
the pressure of the escapement mechanism
and the steps in type bar position compensate
for the give of the U bar.
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CARRIAGE & RAILS

Disconnect the tab governor preventing con-
tact with the governor drive pinion; remove
the screw holding the carriage tension tape
(hook the tape to the right casting witha bent
paper clip); remove the escapement rack; un-
hook the carriage return tape from the index-
ing mechanism hook (hook the CR tape to the
left base casting with a bent paper clip); and
remove the field control rack if there is one
on the carriage. The carriage should move
laterally without binding or any side play
(clearance). By placing the carriage at the
extreme left against the final stop (margin
stop out of the way), the left end of the car-
riage can be checked for free play by attempt-
ing to move the carriage back and forth. In the
same way, with the carriage at the extreme
right (past the margin stop), the right end of
the carriage can be checked for free play.

CARRIAGE TRUCKS
FRONT RAIL REAR RAIL
!

STAR WHEELS
Figure 14

If there are any binds or free play the rails
will have to be adjusted and the trucks, rollers,
and star wheels checked for defects. Loesen
the locking nuts and back the rear rail ad-.
justable screws out until they are flush with
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MAIN SPRING & HOLDER

the boss in the casting. Loosen the rear rail
mounting screws. Remove the two front
mounting screws that mount the escapement
mechanism to the front rail. Remove the
screw and eccentric for the center rail brace
from the front rail.

Move the rear rail back (removing the mount-
ing screws) and remove the truck assemblies,
walking them out past the gear teeth in the
racks. Inspect the truck assemblies for
cracked or busted rollers, broken star wheels,
etc., and see that the rollers are not out-of-
round by rolling them on a flat surface.

FRONT RAIL {3

309
RIGHT WRONG
(GOOD MESH) (POOR  MESH)
Figure 15

Install the rollers in the truck assemblies
and install the trucks in the openings proper-
ly (star wheels vertical) and position them
flush to 1/4” in from the end of the rails as
previously described. Be sure that the star
wheels engage the racks properly.

Install the two mounting screws for the es-
capement mechanism through the front rail
and leave them loose. Install the two rear
rail mounting screws and leave them loose.
Install the eccentric and its screw on the front
rail brace and leave them loose.

Center the front rail on its mounting screws
and push it against the front rail seats and
tighten the screws.

Move the carriage to the left until the left hand
trucks are centered between the left hand rail
mounting screws. Center the rail on the
mounting screw, hold. the rail tightly against
the carriage by hand, and tighten the mounting
screw.

Move the carriage to the right so that the
right hand trucks are centered between the
right hand mounting screws, press the rear
rail forward tightly, and tighten the rear rail
mounting screw.

Note: The adjustable screws should not be
. used to adjust the carriage, their
purpose being to maintain the rear
rail-carriage-front rail relation-
ship. They do not allow the car-

riage to loosen,

Check the carriage for free movement later-
ally without binds. There should be no front
to rear play. Turn the adjustable screws in
snug against the rear rail without moving it,
and tighten the locking nuts, being careful
not to change the setting of the rear rail.

Adjust the rail brace eccentric to eliminate
any rearward bow in the rear rail at that
point. Tighten the mounting screw. The ec-
centric is there to eliminate a possible bow
caused by the mounting of the cantilever as-
sembly that holds the butterfly, tab levers,
margin release lever, etc.

Note: The adjustment of the eccentric
shouldn’t cause a bind in the car-
riage’s travel. Its only intended use
is to eliminate a loose condition at
the point in the rear rail where the
brace is mounted.

Tighten the two screws for the escapement
mechanism. Check the carriage again and if
necessary, readjust. When the carriage is
properly adjusted, install and adjust the es-
capement rack, the tab governor, and hook
up the carriage tension and carriage return
tapes. Install the field control rack if there
is one.

Note: The escapement rack must be re-
moved to adjust the carriage and
rails. Latching up the tabtodivorce
the escapement pinion and ratchet
wheel assembly from the rest of
the escapement mechanism and free
the carriage for travel will not al-
low the carriage and rails to be
adjusted carefully enough.

MAIN SPRING AND HOLDER

With the carriage at the extreme right margin
(to the left), hook a spring scale to the right
end of the carriage. Pull the carriage to the
right using the spring scale. The carriage
should start to move when the scale indicates
from 2-3/4 to 3-1/2 lbs. If the machine has
a carbon ribbon mechanism, a 20” carriage,
or is a PSM machine, the scale should indi-
cate from 3-1/2 to 4 1bs. This adjustment is
changed by moving the loop of the tape to an-
other lug on the holder.

To do this safely, set the machine on its tilt
posts and position the carriage so the looped
end of the tension tape is exposed and in the
upper half of the periphery of the holder.
Grasp the holder, using a rag or cloth to-
protect the hands, and tighten the main spring,
causing the carriage tension tape to relax.
Hold the spring holder securely with one hand
and move the tape to another lug, being sure
that it is. in position on the race lugs. Allow
the spring to unwind by -rotating the spring
holder until the tape is taut and release the
holder.
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Tightening the spring and placing the tape on
the closest lug increases the tension on the
carriage, and backing the springoff and plac-
ing the tape on the closest lug decreases the
tension on the carriage.

ESCAPEMENT

The bushings of the escapement shaft should
be adjusted so there is .172” plus or minus
.002” (11/64”) clearance from the rear sur-
face of the rear rail to the front surface of
the carriage return ratchet (Figure 16). They
should hold the parts on the escapement shaft
with no clearance or side play, and the units
should turn freely.

72"t 002" (/64" I

REAR BUSHING

Figure 16

Adjust the cone screws so there is no per-
ceptible free play and the pawl carrier as-
semblies operate freely. The lower cone
screw should position point “E” the same

_ height as the centerline through the’escape-

" ment mechanism shaft and then the lower cone
screw should be locked in position with the
locking nut. Then the upper cone screw should
be adjusted and tightened in position (Figure
17).

Note: This assembly adjustment, and the
escapement pinion to escapement
rack engagement effect the opera-
tion of the back space mechanism
and must be as close as possible
for good, reliable back space.

Adjust screw “A” so that the face of the es-
capement pawl is on the centerline through
the escapement mechanism shaft. Do this by
loosening the screw (at point “E”) so screw
“A” can move the limiting stops for the es-
capement pawl. This will loosen the pawl
carrier operating lever. Once screw “A” is
adjusted and its locking nut tightened, posi-
tion the pawl carrier operating lever so edge
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ESCAPEMENT

LOWER ESCAPEMENT PAWL

UPPER CONE SREW
LIMITING STOP -~

ESCAPEMENT M|
SHAFT

/
LOWER CONE SCREW
Figure 17

«pD” is on the centerline of the escapement
mechanism shaft and tighten screw (at point
“E”). When tightening this screw, keep the
lower escapement pawl limiting stops against
the adjusting screw. This is true for mono-
spacing mechanisms only. On PSM machines
the pawl carrier operating levers are mounted
so they operate freely (as stated previously).

ESCAPEMENT TRIP SLIDE
REAR LIMITING STOP

PR ECCENTRIC
.060" (1/16")] STUD
== | ESCAPENENT
O
J__A| :@9 ®
— ‘
ESCAPEMENT FRONT LIMIT STOP
PAWL CARRIER

LIMITING STOP LOCKING  SCREW

I+ ESCAPEMENT
ﬂ TRIP LINK

'Figure 18 Home Position

HOME  POSITION

REAR LIMITING STOP1

030" i

! /ESCAPENENT WHEEL
|

FRONT LIMITING STOP
MANUALLY = OPERATED

Figure 19 Manually Operated

Pawl Carrier Stops

Adjust the front pawl carrier stop so that, in
normal position (at rest), the front surface of
the escapement pawl is flush with the front
surface of the escapement wheel (Figure18).

Adjust the rear pawl carrier stop.so that,
with the pawl carrier fully operated, thereis
.030” clearance between the front surface of
the escapement pawl and the rear surface of
the escapement wheel at the closest point
(Figure 19).

Note: These adjustments must be made
together since both stops are con-
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MANUAL ADDENDUM 39

DATE: November 9, 1962

CHANGE: Page 2-2-38, Pawl Carrier Stops
and Figure 19.

REASON: Adjustment Tolerance Change

EXPLANATION: Provide tolerance whenad-
justing rear pawl carrier stop.

Pawl Carrier Stops

Adjust the front pawl carrier stop so that, in
home position (at rest), the front surface of
the escapement pawl is flush with the front
surface of the escapement wheel (Figure 18).

Adjust the rear pawl carrier stop so that, with
the pawl carrier fullyoperated, there is .025”
to .035” clearance between the front surface
of the pawl carrier arm and the rear surface
of the escapement wheel at the closest point
(Figure 19).

Note: These adjustments must be made
together since both stops are con-
trolled by the same locking screw.
Loosen the screw slightly, just
enough so that each stop may be
pushed into position without the
other moving, and position the
stops. Tighten the locking screw
and recheck the adjustment.

! REAR LIMTING STOP
I 025" TO 035"
_ESCAPEMENT WHEEL

FRONT LIMITING STOP

Figure 19 Manually Operated

1-9A : Insert Facing Page 1-9
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ESCAPEMENT RACK, MARGIN &
TAB RACKS & PAPER SCALE

trolled by the same locking screw.
Loosen the screw - slightly, just
enough so that each stop may be
pushed into position without the
other moving, and position the stops.
Tighten the locking screw and re-
check the adjustment.

Escapement Trip Link

With the eccentric studs at mid-position (high
point toward the escapement), adjust the es-
capement trip link so there is approximately
.060” (1/16”) clearance between the studs and
their respective pawl carrier operating levers
(Figure 18). This is inthe non-operated posi-
tion of the escapement trip slide. In the
proportional spacing escapement the pawl
carriers will have to be manually operated
to check the clearance.

Escapement Trip Slide (Figure 20)

Bring a type bar up manually and hold it
against the ring. Adjust the eccentric studs
to operate their associated pawl carriers so
there is .010” to .020” clearance between the
front face of the escapement pawl and the rear
face of the escapement wheel. This will posi-
tion the escapement pawl so there is .005”
to .015” clearance between the pawl carrier
and the rear pawl carrier stop.

.00" T0 .020"

ﬂ Figure 20 Operated By Type Bar

Escapement Magnets & Linkage

With the escapement magnets not energized,
check that there is .028” air gap between the
armature and the core, Use T-18122 to check.
Adjust for this by loosening the locking nut
and adjusting the top screw. Tighten the lock-
ing nut. Adjust the linkage so that when the
escapement trip slide is operated manually,
and the escapement magnets are not ener-
gized, the eccentric stud moves under the
escapement pawl carrier operating lever with
clearance of .060” (1/16).,

ESCAPEMENT RACK

When properly adjusted the escapement rack
should be parallel to the underside of the car-
riage and have .001” to .010” clearance or
backlash in a mono-spacing machine, and
.001” to .005” backlash in a proportional
spacing machine.

1-10

Position the carriage so that the adjustment
screw closest to the binding point or point of
excessive clearance is directly over the es-
capement pinion. Back the mounting screw out
slightly and loosen the locking nut on the ad-
justment screw. Back the adjustment screw
out slightly and then turn it down carefully’
until it causes the escapement rack to touch
the escapement pinion. From that point turn
the screw out 1/4 to 1/2 turn and tighten the
locking nut againstthe carriage frame. Tight-
en the mounting (inner) screw against the
adjustment screw, bringing the escapement
rack up against the adjustment screw.

When removing the escapement rack fromthe
machine, remove the mounting screws and
back the adjustment screws out until they are
flush with the bed of the carriage. Another
method is to latch up the tab, remove the
mounting screws and slide the escapement
rack out the end of the carriage. The tab
governor should be disconnected and the tab
mechanism latched and holding a tab stop
with the power off (unlatch position).

To install the escapement rack and adjust it
completely, mount it with all of the mounting
screws loose and the locking nuts loose, and
adjust each set by positioning itdirectly over
the escapement pinion. Check the rack at both
ends and between the screws for proper back-
lash and readjust as necessary.

MARGIN RACK, PAPER SCALE AND
TAB RACK

In adjusting the racks they must not be bowed,
and the carriage end frames must not be
drawn in or out by the mounting - adjusting
nuts. The center brace screws must be
loosened, along with the brace screws at the
right side of the carriage bed, when the racks
are adjusted on longer carriages.

A good method is to have all nuts loose, ad-
just the inner nuts hand tight againstthe car-
riage end frames, and tighten the outer nuts.
When the margin rack is adjusted it mustnot
be cocked in the machine and the outer wash-
ers must be positioned all the way to the rear
so they do not restrict the manual release
levers.

In Sequence
All Units Except 10 & 12 Pitch
1. Adjust the margin rack roughly sothat
each end extends about equally beyond
the end plates of the carriage. Position
the margin stop approximately in the
middle of the rack and place the car-
riage so that the margin stop engages
the margin release lever (carriage at
the left margin). Adjust the margin
rack right or left to allow the escape-
ment pinion ratchet to move out.of its
engaged position with the carriage re-

10/19/62



'S

o

o

FRIDEN SYSTEMS ADJUSTMENT

turn pawl .005” to .015” when the
carriage is moved manually to the right
as far as the margin stop will allow.
Set the paper scale to correspond to
the margin rack, so that the paper
scale reads the same number as that
indicated on the margin rack when the
carriage is against the margin stop.
Loosen the positioning collar set screw,
position the paper scale for the correct
reading and tighten the set screw, be-
ing sure that the paper scale pivots
freely and does not have side play. Be
sure that the spring for the paper scale
is in place.

The tab rack is to be positioned sothat
its scale and adjustment corresponds
exactly to that of the margin rack. Set
the tab rack roughly the same as the
paper scale and manually latch up the
tab, Place a tab stop in the same posi-
tion as the paper scale position indi-
cated and with the power off, slip the
rubber tab governor belt from one of its
pulleys (allowing the carriage to move
to the left with the power off). Position
the carriage atthe unlatchposition with
the tab levers holding the tab stop. Dis-
connect the pawl release link, allowing
the carriage return pawl to engage the
escapement pinion ratchet.

In this position the engagement of the
carriage return pawl to the toothof the
escapement pinion ratchet can be seen
if the carriage return pawl is over the
top of the ratchet. Adjust the tab rack
right or left for the .010” to .015” the
same as the margin rack.

Check the carriage return pawl to see
that there are no binds as it is op-
erated. See that the spring that ten-
sions it, is in proper position and not
stretched. Also see that the springthat
mounts around the carriage release
ratchet is in its position on the studs.
Adjust the center brace inthe carriage
bed so that the marginrackis straight,
both up and down and front and rear,
and tighten the center brace screws.
Adjust the tab rack center brace so
there is no strain on the tab rack and
tighten the screw.

Check the final tab stop to see that it
causes a tab unlatch operation five
units before the carriage hits the final
stop. If it doesn’t, move the final stop
to the position on the tab rack thatwill
give the proper unlatch point.

10 & 12 Pitch Machines (Figure 21)

1.

On 10 pitch machines, the escapement
pinion has a different number of teeth
than the escapement pinion ratchet.
Because of this, each escapement pin-
ion tooth bears a differentrelationship
to the closest escapement pinion ratchet

10/19/62
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FINAL STOP

Note:

MARGIN RACK, PAPER
SCALE & TAB RACK

tooth. As a nearly uniform reference
point for the field control plate andac-
tuators, the rack to pinion engagement
should be selected whichgives the least
clearance between the carriage return
pawl and the latching surface of the
escapement pinion ratchet when the
carriage is pulled to the right against
the final stop (past the margin stop).

LATCHNG SURFACE
ﬁ/morn VALLEY
x

CARRIAGE END FRAME

LATCHING SURFACE Y

\ ATOOTH VALLEY X

FINAL STOP

Figure 21

The figure illustrates the different
clearances between the carriage return
pawl and latching surface (Y) because
of the different teeth (Z) and (W) en-
gaging tooth valley (X). Inboth illustra-
tions the carriage return pawl, car-
riage, escapement rack and final stop
stay in a fixed position.

To obtain the minimum clearance de-
scribed, move the carriage to the ex-
treme left and disconnect the carriage
return and carriage tension tapes. Re-
move the escapement rack mounting
screws and slide the rack forward so
it doesn’t engage the esgapement pin-
ion. Holding ‘the escapement pinion
stationary, move the carriage and es-
capement rack to the left, align an-
other tooth in the rack with the pinion
and reengage the rack with the pinion.
This change will increase or decrease
the amount of travel of the escapement
pinion ratchet away from the carriage
return pawl. (Check the clearance and
select the tooth engagement of rack to
pinion which gives minimumdisengage-
ment.)

This adjustment effects the back
space mechanism and the back
space should be checked following
any change in the adjustment.

On 12 pitch machines, the pinion and
ratchet have the same number of teeth
and the clearance will be the same for
all teeth. On these models, the front
rail should be shifted on its mounting
screws to provide minimum clearance
between the carriage return pawl and
the escapement pinion ratchet.

Be sure that the line gauge card holder
is installed correctly and, with the car-

1-11



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 15

DATE: October 9, 1962
CHANGE: Page 1-11, Step 3.
REASON: Adjustment Tolerance Change

EXPLANATION: Reliable adjustment as in--
dicated in this Manual Addendum.

3. The tab rack is to be positioned so that its
scale and adjustment corresponds exactly to
that of the margin rack. Set the tab rack
roughly the same as the paper scale and
manually latch up the tab. Place a tab stop in
the same position as the paper scale position
indicated and with the power off, slip the
rubber tab governor belt from one of its pul-
leys (allowing the carriage to move to the left
with the power off). Position the carriage at
the unlateh position with the tablevers holding
the tab stop. Disconnect the pawl release link,
allowing the carriage return pawl to engage
the escapement pinion ratchet.

In this position the engagement of the carriage
return pawl to the tooth of the escapement
pinion ratchet can be seen if the carriagere-
turn pawl is over the top of the ratchet. Ad-
just the tab rack left or right to ‘cause the
release pawl to be held out of its engaged
position on the escapement pinion wheel .020”
to .035”.

Check the carriage return pawl to see that
there are no binds as it is operated. See that
the spring that tensions-it is in proper posi-
tion and not stretched. Also see that the
spring that mounts around the carriage re-
lease ratchet is in its-position on the studs.

1—1}A S Insert Facing Page 1-11

2/1/63



FRIDEN SYSTEMS ADJUSTMENT -

FIELD CONTROL

MARGIN RELEASE LEVER

CARRIAGE PULLED TO RIGHT

~

/2 TOOTH + .000" - .020" N\, \

\ \

H \

! ,

/ 1

CARRIAGE RETURN PAWL / /
Nl —_— /
Figure 22 o s

S~ - -

riage in its normal escapement held
position next to the Final Stop, loosen
the positioning collar set screw and
position the paper scale so it reads
zero. Tighten the setscrew, being sure
that the paper scale pivots freely and
doesn’t have side play. Be sure that
the spring for the paper scale is in
place.

3. Adjust the margin rack sothateachend
extends beyond the end plates of the
carriage equally, and engages the car-
riage with the margin stop (with the
margin stop located centrally between
the frames).

4. At this time, whenthe carriage is man-
ually pulled to the right as far as the
margin stop will allow, the escapement
pinion ratchet should have moved away
from the carriage return pawl so the
pawl is just coming on to the periphery
of the escapement pinion ratchet (plus
.000” minus .020”) (Figure 22). Toob-
tain this, a very slight shifting of the
margin rack may be performed, but
not so much that there is a large ine-
quality in the extension of the margin
rack beyond the end frames.

CAUTION: Never move the rack one com-
plete space.

Note: In the event of removal of the es-
capement rack, the rack to pinion
gear engagement method of obtain-
ing the 1/2 tooth spacing should be
followed to eliminate the need for
readjustment of bothtab and margin
racks, field switches, etc.

5. Adjust the tab rack so that its scale
corresponds to the scale onthe margin
rack. Adjust in the same manner as the
tab rack adjustment for other models,
but adjust to the 1/2 tooth spacing (plus
.000”, minus .0207).

6. Adjust the center brace inthe carriage

bed so that the marginrackis straight,
both up and down and front and rear,
and tighten the center brace screws.

7. Adjust the tab rack center brace so
there is no strain on the tab rack and
tighten the screw.

8. Check the adjustment of the final tab
stop and change its setting if itdoesn’t
cause a tab unlatch operation two teeth
before the carriage hits the final stop.

FIELD CONTROL

Actuator Plate

The actuator plate should fit in the plate as-
semblies with minimum play, but it should be
easy to remove and install, If there is exces-
sive end play and the actuator plate can be
shifted right or left the plate assemblies
should be shimmed between the assemblies
and the carriage end frames. The actuator
plate should not be formed. Fronttorear free
play can be removed by forming the stop lugs
on the release levers onthe plate assemblies.
They should not be formed so far as to hinder
easy removal and installation.

With the actuator plate installed and several
actuators in place, the tips of the actuators
should not come within .060” (1/16”) of

T ACTUATOR
MINIMUM .060"(1/16") =
| N
BASE CASTING
e
Figure 23
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PARALLEL

ACTUATOR PLATE.
ACTUATOR

SWITCH ROLLER

Figure 24

touching the relay cover or the vertical ex-
tensions of the base casting (Figure 23). If
the clearance is less than that the plate as-
semblies may not be fully seated on the tab
and margin racks. Loosen the inside tab and
margin rack nuts and move the plate assem-
blies forward so they are fully seated. Tighten
the inside mounting nuts, being careful tonot
disturb the adjustment of the tab and margin
racks.

The actuator plate should be adjusted ver-
tically so that the actuators are centered on
the switch rollers and the actuator plate is
parallel to the surface made by the switch
rollers (Figure 24). Adjust the mounting of
the field switch assembly by the placement
or removal of shims under the front mount-
ing screw so the switch rollers’ surface is
vertical and then loosen the screw in each
plate assembly and align the plate with the
rollers and adjust its height so the actuators
are centered on the rollers. Tighten the
screws and check. These surfaces should re-
main parallel and constant throughout the
travel of the carriage. If they do not, read-
justment of the plate assembliesis indicated.

Field Switch Assembly Mounting - Front To
Rear (Figure 25)

Adjust the field switch assembly mounting so
that the switch rollers have .032” to .042”

/STATIONARY SWITCH SPRING

e —

ﬁ— 020" TO .025"

N/O SWITCH

MOVED 0I0" MINIMUM

———

N/O SWITCH
(CLOSED)

' NON~-OPERATED

OPERATED

ADJUSTMENT
FIELD CONTROL

ADJUSTING PLATE
PIVOT SCREW

TL; |

)
032"-042"

ADJUSTING PLATE
MOUNTING SCREW

ACTUATOR

ADJUSTING PLATE PLATE

MOUNTING SCREW
SPACER & POSSIBLE SHIM

Figure 25

clearance to the low dwell of the actuators.
Do this by loosening the two mounting screws
and the pivot screw slightly and pivoting the
entire assembly about the pivot screw until
the clearance is obtained. Tighten the screws.

Field Switch Assembly - Lateral (Figure 26)
Place an actuator in position 12 onthe actua-
tor plate. Space the carriage to position 11
as indicated on the paper scale. At this point
the actuator should not actuate the operating
arm of the switch. Spacing the carriage to
position 12 should cause the actuator to oper-

FIELD SWITCH ASSEMBLY
MOUNTING SCREWS

L @ T 7
ACTUATOR
o
N
IITH POSITION 12TH POSITION  I13TH POSITION
Figure 26

MOVED 00" MINIMUM

SR

N/C  SWITCH

=
=

B
=

-020" TO 025"
s
] 0

T [

=

N/C  SWITCH
(OPEN)

Figure 27 Field Control Switches
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FRIDEN SYSTEMS ADIUSTMENT

SINGLE, DOUBLE DETENT
& CARRIAGE RELEASE—MANUAL

ate the switch and position the actuator so
that the switch roller on the switchoperating
arm is just past the high point of the actuator.
To position the rollers, loosen the three
screws that mount the field switch assembly
to the mounting and shift the field switch as-
sembly right or left as required. Tighten the
screws and check the adjustments.

Field Control Switches (Figure 27)

The operate springs of the switches should be
adjusted so they have sufficient tension to hold
the switch operating arms against the guide
comb.

Adjust the stationary switch springs on the
normally open switches so there is .020” to
.025” clearance to the operate spring with
the switch non-operated. When operated, the
operate spring should have moved the sta-
tionary spring a minimum of .010”. If not,
check the adjustments previously made.

Adjust the stationary switch spring on the
normally closed switches so there is .020”
to .025” clearance to the operate spring with
the switch operated by an actuator on the
actuator plate. When non-operated, the sta-
tionary switch spring should have been moved
a minimum of .010”. If not, check the actua-
tors and previous adjustments.

DETENT PAWL ASSEMBLY - SINGLE
& DOUBLE

Single Detent (Figure 28)

The single detent pawl is adjusted by loosening
the mounting screws and moving the whole
assembly right or left so that the pawl drops
in behind all of the teeth on the carriage return
ratchet with minimum clearance. The pawl
should be as parallel as possible and resting
on the surface of the receding tooth withnor-
mal pressure on the escapement pinion and
the escapement mechanism in an unoperated
position. Due to an accumulation of toler-
ances, the pawl will have a different clear-
ance with various teeth of the carriage return
ratchet. It is therefore necessary to adjust
the pawl to the tooth that gives the least clear-
ance so that the pawl drops in behind all of
the teeth.

MINIMUM
(TO TOOTH WITH
LEAST CLEARANCE)

SINGLE DETENT PAWL
CARRIAGE RETURN RATCHET

Figure 28
Double Detent

The double detent pawl assembly should be
adjusted so that the lower pawl rides behind

1-14

the teeth of the carriage return ratchet the
same as the single detent pawl, positively
getting behind each tooth on the carriage
return ratchet.

This adjustment is obtained by moving the
mounting bracket as in the previous adjust-
ment. In addition, the upper pawl is adjusted,
by means of the eccentric, to get behind the
majority of teeth encountered, so that the tol-
erances are decreased. Do not set the upper
pawl so that it checks the tooth with the
greatest clearance.

For example: If the lower pawl is set to
check all of the teeth and
the upper pawl is set to
check the one withgreatest
clearance, the clearance
for other teeth might be
.006”. If the lower pawl is
set to check all of the teeth
and the upper pawl is set
to check the majority, the
clearance for other teeth
would be reduced (.003”,
for instance), giving more
reliable operation.

Loosen the eccentric locking nut and adjust
the eccentric after adjusting the lower pawl.
Be sure that all nuts and screws are tight.
When the assembly is adjusted correctly, the
mounting bracket will be horizontal and par-
allel to the rear rail. It is possible to cock
the mounting bracket so that the pawl (s)
engages the next tooth to the left, ‘but this
setting is not desirable because the pawl(s)
will not meet the forward face of the teeth
as effectively.

CARRIAGE RELEASE - MANUAL

The washers on the margin rack must be
positioned all the way to the rear (onthe out-
side of the carriage end frames) so they do
not restrict the full operation of the manual
release levers. Loosen the margin rack nuts
and position the washers, being careful not to
change the adjustment of the margin rack.

Operation of either the right or left manual
release lever should result in sufficient lift-
ing action to disengage the carriage ateither
end of its travel. Formthe ends of the release
bail where they are contacted by the manual
release levers. The lifting action obtained
should be equal.

The release bail should be parallel to the
carriage bed and without bows. It must not
contact the vertical lug of the release pawl
lever throughout the carriage’s travel when
the release levers are not operated. Check
by moving the carriage back and fof),’h with
the power on and the tab latched (no tab stops
in the tab rack). The bail should be close to
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FREE ARM RELEASE PAWL

RELEASE
RATCHET

PAWL RELEASE
OPERATING LEVER

010" 10 015"

Figure 29 Non Operated

the upright lug of the release pawl lever (for
good lifting action), but not come within .002”
of it. If the clearance is excessive or the lug
rubs on the bail, the vertical lug of the re-
lease pawl lever should be formed.

There should be no binds in the manual re-
lease levers and they should be centrally
located in their slots in the carriage end
covers. Form the levers.

Note: To obtain the adjustments, the re-
lease pawl bracket assembly should
be in adjustment. Do not form the
ends of the release bail forward to
obtain good lifting action when the
adjustment of the release pawl
bracket assembly has not been

checked and found to be correct.

If the ends of the release bail are
formed and then the release pawl
bracket assembly is adjusted later
on, the manual release levers will
choke off and cause the verticallug
of the release pawl lever to be bent
or the release bail to bow toward
the front of the machine.

CARRIAGE RELEASE - AUTOMATIC

Loosen the release pawl bracket assembly
mounting nuts slightly and position the bracket
so that:

1. The release pawl is held non-operated,

by the coil spring, in its seat on the

, bracket and is .010” to .015” away from
any contact with the release ratchetas
it rotates.

2. The release pawl, when operated, con-
tacts a tooth of the release ratchet1/2
the distance of the roughly horizontal
face of the tooth.

The free arm of the release pawl bracket
assembly may be inclined slightly to the right
(looking from the rear of the machine) toac-
complish this.

Note: The lug that would limit the travel

of the free arm is bent out of the
way so that the release pawl may be

10/19/62

CARRIAGE RELEASE—AUTOMATIC
& LINE SPACE & RATCHETS

fully operated. It was used in early
machines to limit the travel of the
release pawl.

Tighten the mounting nuts and check the oper-
ation several times. See thatthe release pawl
is' fully in line with the release ratchet so
there is no chance that it will miss the teeth
in the ratchet. The free arm may be formed
to accomplish this.

LINE SPACE AND RATCHETS
(Figure 30)

PLATEN RATCHET

PARTLY OPERATED FULLY OPERATED

Figure 30 Index Pawl Carrier Movement

In Sequence

1. The platen detent arm should be ad-
justed by means of the eccentric it is
mounted on so that the tooth of the in-
dex pawl enters the tooth of the ratchet
1/3 down the forward face of the tooth.
The platen must be removed to make
the adjustment. Loosen the mounting
screw, adjustthe eccentric, keepingthe
high point on top, and tighten the mount-
ing screw. The line space lever should
be in its forward position.

2. The lower index pawl stop must be ad-
justed, after any change in the detent
adjustment, so that it stops the travel
of the index pawl carrier at the same
instant as the ratchet fully detents on
the detent roller. There is no allowable
clearance here. Adjust the lower index
pawl stop with the platen installed by
loosening the locking screw and pivot-
ing the lower index pawl stop. Lock the
screw and check the adjustment by
moving the carriage to the extreme
left and operating the indexing mecha-
nism by hand. A sharp pull on the car-
riage return tape will actuate the in-
dex pawl and rotate the platen. Hold the
pawl carrier down by pulling the tape
and try to rotate the platenwiththe left
hand knob. Any play that is felt should
be removed by further adjustment of

_the lower index pawl stop.

Platen ratchets are supplied with various
numbers of teeth to facilitate selection of
suitable line spacing. The Flexowriters are
normally equipped with a 33 tooth ratchet,
permitting six lines per inch, and the Justo-
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FRIDEN SYSTEMS ADJUSTMENT

MANUAL ADDENDUM 38

DATE: November 9, 1962

CHANGE: Page 1-15, CARRIAGE RELEASE-
AUTOMATIC

REASON: Adjustment Tolerance Change

EXPLANATION: The release pawl functions
properly with the adjustments indicated in this
change. ‘

ADJUSTMENT

Loosen the release pawl bracket assembly
mounting nuts and position the bracket so that:

1. The release pawl is held non-operated by
the coil spring in its seat on the bracket and
is .010” to .020” away from any contact with
the release ratchet as it rotates.

2. The release pawl, when operated, engages
the lower most tooth possible at least 1/2 the
distance of the roughly horizontal face of the
tooth.

3. The release pawl bracket, when viewed
from the side should be visually parallel to
the release ratchet wheel. The ‘‘bite’’ or en-
gagement of the release pawl to the release
wheel should be at least full width plus .015”
minus .000” and remain constant to the limit
of the pawl travel.

4. All pivot points of the bracket and pawl
assembly should be free of binds. The release
pawl should be free floating at the stop pin
location and not bear against the lower part
of the bracket to cause adragor bind. Excess
play of the release pawl should not be more
than that which would allow the stop pinto be
flush with the outer surface of the lower por-
tion of the bracket.

Slight bending or forming of the bracket may
be done if necessary to obtain the above ad-
justments.

Tighten the mounting nuts and check the op-
eration several times.

RELEASE PAWL
BRACKET

RELEASE
RATCHET

PAWL RELEASE
OPERATING LEVER
.010" T0 .020"

Figure 29 Non Operated

1-15A Insert Facing Page 1-15
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FRIDEN SYSTEMS ADJUSTMENT
LINE SPACE & RATCHETS

1046993 1046998 62----- 1002273

55--- 1002272

1046994

1073401

NOT STAMPED
1000325

1076862

1046997 29-----1076865

Figure 33

writers are equipped with a 55 tooth ratchet,
permitting five lines per inch. The chart UPPER INDEX PAWL STOPS

shows the ratchets used and the partsneces-

sary for their proper operation. When a .

ratchet is changed, the upper index pawl stop, Figure 34 Upper Index Pawl Stops
detent arm assembly, and the index pawlcar-

rier should be checked against the chart and

changed if necessary.

Lines per inch of Form

from Ratchet Tooth Rotation
Platen  Number of 1 2 3 4 5 Upper Index Detent Arm Index Pawl
Ratchet Teeth Tooth Teeth Teeth Teeth Teeth Pawl Stop Assembly Carrier

1042527 27 491 246 1.64 1076865 1046993 1073401
1042529 29 5.28 2.64 1.76 1000325 1046994 1073401
1042533 33 6.00 3.00 2.00 1000325 1046994 1073401
1042536 36 6.55 3.27 2.18 1000325 1046995 1073401
1042538 38 6.91 3.46 2.30 1000325 1046994 1073401
1042539 39 7.09 3.65 2.37 1000325 1046995 1073401
1042540 40 7.28 3.64 2.43 1000325 1046995 1073401
1042544 44 4,00 2.66 2.00 1000325 1046994 1073401
1042544 44 8.00 4.00 2.66 1002273 1046994 1073401
1042548 48 4.37 2.91 1.75 1076865 1046993 1073401
1042549 49 4.46 2,97 1.78 1000325 1046994 1073401
1042550 50 4.55 3.03 2.27 1002272 1046997 1076862
1042551 51 4.64 3.09 2.32 1002272 1046997 1076862
1042552 52 4.73 3.15 2.37 1002272 1046997 1076862
1042555 55 ~ 5.00 3.33 2.50 1002272 1046998 1076862
1042557 57 5.18 3.46 2.59 1002272 1046997 1076862
1042558 58 5.28 3.52 2.64 1002272 1046998 1076862
1042559 59 5.37 3.58 2.68 1002273 1046998 1076862
1042562 . 62 5.64 3.76 2.82 1002273 1046997 1076862
1042566 66 6.00 4.00 3.00 1002273 1046997 1076862

1 tooth, 2, 3, 4 and 5 teeth indicate the number of ratchet teeth detented by one carriage re-
turn operation. For each ratchet there are three settings of the line space lever that will give
the lines per inch indicated. To find the correct ratchet and parts necessary to obtain a de-
sired number of lines on a form, count the number of lines in 10” of form, move the decimal
-one space to the left, and find the nearest number in the chart.

Figure 31 Ratchets & Line Space Levers Chart

1-16 10/19/62



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 60

DATE: ‘ February 20. 1964
REFERENCE: Page 1-16, Figure 33.
REASON: To correct an error.

EXPLANATION: Figure 33 shows the index
pawl carriers as being different in appearance
than they are. Both are the same shape with
the only distinguishing characteristic beinga
62 stamped in the index pawl of the 1076862
carrier. If the index pawldoes not have the 62
stamped 1in it, the index pawl carrier is part
number 1073401.

2/20/64 Insert Facing Page 1-16 1-16A



FRIDEN SYSTEMS ADJUSTMENT

TAB GOVERNOR (Figure 32)

The worm gear & governor pulley shaft (Fig-
ure 32) should have .002” - .005” end play.
Position the governor bracket.on the Power
Frame to allow from .003” to .010” backlash
between the governor’s intermediate gear and
the governor drive pinion.

The support screw should be just touching the
Power Frame. At no time should there be a
clearance between the support screw and the
frame nor should the screw be adjusted to
exert pressure against the casting.

CARRIAGE RETURN AND TAB

In Sequence

Perform the first three adjustments with a
normal load on the carriage and the platen
and field control rack etc., installed. If these
three adjustments are notproperly made (and
in sequence), the carriage may notbe indexed
the proper number of times by repeat car-
riage returns.

1. Disconnect the carriage return tape by
removing it from the clutchpulley. Pull
the tape out until the screw is exposed,
hold the pulley against rotation, and re-
move the screw. Tighten the clutchpul-
ley until the spring is fully wound and
from that position, using the screw hole
as a guide, back the clutch pulley off 5
turns and mount the tape on the pulley
again. Allow the tape to rewind on the
clutch pulley and make surethatit’son
the rollers and has no twists in it. If
the tape is frayed it should be replaced.

TAB GOVERNOR &
CARRIAGE RETURN & TAB

Note: The clutch may be held rigidly for

removal and installation of the
screw by manually latching the car-
riage return toggle with the car-
riage away from the margin (power
off). This cams the clutchpressure
plate against the clutchdisc, holding
the clutch pulley against rotation.

With the tab governor installed and the
machine running, adjust the main spring
to have from2-3/4 to 3-1/21bs. tension
with the carriage at the extreme right
margin (2-1/3 to 4 1bs. on carbon rib-
bon machines, P.S.M. & 20” carriage
Machines). Twelve inch P.S.M. 1/32
and 1/36 escapement machines may be
set as high as 4-1/2 lbs. Sixteen inch
1/36 escapement machines and all 1/40
and 1/48 escapement machines may be
set as high as 5 lbs. if necessary for
proper escapement.

GEAR MESH |
.003" 70 .0I10

. INTERMEDIATE
Ok~ GEAR

A =T

/
S

1

PINION GEAR

DRIVE PULLEY

|

-
POWER SHAFT o
™~
=]
GOVENOR ,
GOVERNOR ASSEMBLY SUPPORT SCREW A
p— ©
~—.002" TO .005" =
= END PLAY _
WORM GEAR 8 SHAFT E
Figure 32
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Fmbﬁﬂ SYSTEMS ADIUSTMENT

RELEASE PAWL LEVER

St

PAWL RELEASE
MRRI:ﬁaLRETURN OPERATING LEVER

ESCAPEMENT PINION
RATCHET

CARRIAGE RETURN & TAB

TAB KEY BUTTON

BELL CRANK

CR. 8 TAB
UNLATCH CAM

BELL CRANK

Figure 36 Tab Latching Operation

Disconnect the following links at their
adjustable end: (Figure 35 & 36)

Pawl Release Link

Rear Toggle Knock Out Link
Lost Motion Link (Remove)

CR & Tab Unlatch Operating Link
Tab Operating Link

CR & Tab Unlatch Trip Link

Adjust the release pawl bracket so the
release pawl clears the release ratchet
by .010” to .015” when the pawl is non-
operated, and engages the roughly hor-
izontal face of the tooth 1/2 its distance
when the release pawl contacts the re-
lease ratchet to operate it, as described
in “CARRIAGE RELEASE - AUTO-
MATIC,” Page 1-15.

Loosen the mounting nut for the small
eccentric stud on the left end of the tab
lever and set it so the high point is
midway in its vertical travel and to-
ward the center of the machine (Figure
37). Tighten the nut without changing
the setting. This is a preliminary set-
ting to allow the full range of adjust-
ment when the eccentric is finally set
later on.

Loosen the mounting screws for the tab
latch mounting bracket slightly, latch
the tab operating lever under the tab
latch, and adjust the height of the tab
latch mounting bracket so the top of the
tab operating lever is flushwith the top
of the slot in whichitoperates. Tighten
the mounting nut securely.

Hook up and adjust. the pawl release
link so that with the tab latched, the
carriage return pawl is .032” - .045”
distance away from the escapement
pinion ratchet (Figure 39). The pawl
release link must have about .090”
(3/32”) additional movement before
limiting. These clearances are neces-
sary so that when the carriage is man-
ually released the pawl release link
will not restrict the releasing action
between the release pawl lever andthe

10/19/62

SMALL ECCENTRIC STUD

pawl release operating lever. If the
setting can’t be obtained, the release
pawl bracket assembly is probably out
of adjustment and should be readjusted
(see “CARRIAGE RELEASE - MAN-
UAL &AUTOMATIC”, Pages 1-14 & 15.

HIGH POINT
TOWARD CENTER

\TAB. LATCH MOUNTING
BRACKET

Figure 37

9. Adjust the carriage return cam to the

power roll the same as the other cams.
The impression screw on the carriage
return cam assembly will effect the
throw of the cam assembly to a minor
degree and can be used to help adjust
the cam to the power roll. Otherwise
it should be halfway in its adjustment
range. . .

Note: On the model 2 carriage return

clutch toggle assembly the available
movement of the toggle operating
lever was increased from .250” to
.265”, because of the increased
rigidity of the assembly, and to
eliminate choke off of the carriage
return cam against the power roll.

1-19



FRIDEN SYSTEMS ADJUSTMENT
CARRIAGE -RETURN & TAB

TAB RACK

TAB STOP

C.R. AND TAB UNLATCH
CAM TRIP LEVER

TAB REBOUND CHECK LEVER

BUTTERFLY LEVER

TAB LEVER
C.R. AND TAB
UNLATCH CAM
Figure 38 Tab Unlatch
10. Be sure that there are no binds in the that the clutch disc is against the
clutch toggle assembly, the mounting clutch pressure plate and the clutch
screws are tight, and the toggle knock pulley. Back the Bristol screw out
out lever is underneath the lug of the from that point until the tape relaxes
clutch toggle lever and centered. If it and tighten the locking nut without
isn’t centered, form the forward tail changing the setting.

of the lever.

Turn off the machine and with the .003”
feeler still inserted pull the carriage
return tape off of the clutch pulley and
then allow it to rewind. It should rewind
freely, indicating that the clearance is
at least .003”.

PAWL RELEASE
LINK

RRIAGE RETLRN Note: This setting is not as critical as it

was in the model 1 clutch but will

A ARANS s ! give greater reliability of operation
. if kept to the indicated range.
Figure 39

11. Loosen the locking nut and adjust the 12, Attach a spring scale to the left end
clutch toggle Bristol screw so there of the carriage and apply enough pulling
is from .003” to .007” clearance from force to hold the carriage against the
the - clutch pressure plate to the thrust carriage return (with the machine run-
bearing on the clutch operating lever ning) and depress the carriage return
part (B) (.005” plus or minus .002”). key lever. Decrease the tension slowly
until the carriage moves. Allow the

This clearance can be set by first carriage to move to a point about 1”7
placing a .003” feeler between the from the extreme left margin (margin
clutch pressure plate and the thrust - stop at the extreme left) and hold the
bearing with the machine running. carriage balanced against further
Loosen the locking nut and adjust the movement by the spring scale. The
Bristol screw in until the carriage scale should read from 4 to 6 lbs. ten-
return tape starts to move, indicating sion. Allow the carriage to return fully.

1-20 ' . 10/19/62



FRIDEN SYSTEMS ADIUSTMENT

If the scale shows the adjustmentis not
within range, loosen the locking nut on
the clutch operating lever part (B) and
turn the slotted screw to change the
adjustment (Figure 40). Turning the
screw in will compress the compres-
sion spring, increasing the tension, and
turning the screw out will decrease
the tension of the compression spring
and decrease the tension of the carriage
return. Tighten the locking nut without
changing the setting of the slotted screw
and check the adjustment again. Re-
adjust if necessary.

CLUTCH OPERATING LEVER PART A
TOGGLE LINK

COMPRESSION
SPRING

TURN

N

CARRIAGE RE'
SPRING

IRRRTARRNAAREAREN

CLUTCH FRICTION DISC

@m—ﬂ |
PIN SPRING

HOME POSITION
(TOGGLE NOT LOCKED)

Figure 40

13. Adjust the tab cam to the power roll
(.001” to .007”) and see that it operates
freely (pivoting away from the power
roll). If it does not, check for binds in
impression screw can be used for a
fine adjustment of the tab cam to the
power roll. Otherwise it should be ad-
justed halfway in its adjustment range
in the cam assembly frame.

14.. Hook up and adjust the tab operating
link, by its rear clevis, so that under

hand power the tab operating lever |

latches under the tab latch before the
tab cam reaches the high point (Fig-
ure 41). At this point there should be
two or three teeth visible on the lobe
before the high point. Further rotation
to the highpoint should give .003” over-
latch. Under machine power this clear-
ance will be greater. The tab lever
must not touch the underside of the tab
rack.

10/19/62

CARRIAGE RETURN & TAB

TAB OPERATING LEVER

TAB OPERATING LINK

<
P BELL CRANK

Figure 41

15. Adjust the carriage return and tab un-
latch cam to the power roll. Be sure
that the cam assembly pivots freely
without binding.

16. Hook up and adjust the carriage return
and tab unlatch operating link with the
unlatch cam at the high point (Figure
42). Start with the link longand shorten
it, by the front clevis, so that the tab
latch is pivoted to the rear a minimum
of .015” from the rear surface of the
tab operating lever, with the tab oper-
ating lever pushed to the rear side of
the slot in which it operates. Donotad-
just the link so short that the tab latch
chokes off on the spring bracket.

TAB LATCH

le—.015" MINIMUM
SPRING 73.—TAB OPERATING
BRACKET 2 LEVER

Figure 42

17. If necessary, adjust the length of the
carriage return unlatch operating link
so that the link pivots the carriage re~ -
turn unlatch operating bell crank past .
the pivot point of the bell crank. The
bell crank should operate from rest
to fully operated position about equal
distances with respect to animaginary
line drawn horizontally or vertically
through the bell crank’s pivot pointin -
the same plane in which the bell craﬁﬁ,g_,,,
operates (Figure 43).



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 35 & 36

DATE: November 9, 1962

CHANGE: Page 1-21, Step 17 and
Figure 43.

REASON:  Adjustment Change
EXPLANATION: More positive C.R.unlatch
operating bell crank adjustment.

17. With the tab lever latched and the latch
release lever just touching the tip of the tab
latch, the arms of the intermediate bell crank
should be as near as possible to approximate
90° angles to the connecting C.R. unlatch op-
erating link and the rear toggle knock out
link (Figure 103). Adjust the link for length
to obtain this.

This adjustment must be made as carefully
as possible. It is necessary for reliable op-
eration of the unlatch cam.

INTERMEDIATE BELLCRANK

CARRIAGE RETURN UNLATCH
OPERATING LINK

TOUCHING

LATCH RELEASE LEVER

Figure 43

DATE: July 18, 1963

 CHANGE: Page 1-21, Steps 13, 14 & 15.

REASON: Addition of Tab Lever Stop.

EXPLANATION: This reprint of M.A. 35
contains all of the information in M.A. 35
dated November 9, 1962 but adds the adjust-
ment of the new tab lever stop recently
added to the Flexowriter.

1-21A Insert Facing Page 1-21

TAB LEVER STOP
MOUNTING SCREW’

This stop, mounted to the lever & bracket
assembly on the rear rail, prevents the tab
lever from contacting the under side of the
tab rack. The stipulation that “The tab lever
must not touch the under side of the tab rack”
is still true but this condition is obtained
after the adjustment of the tab operating link.
It can be disregarded during step 14 in equip-~
ment that has the new stop.

13. Adjust the tab cam to the power roll
(.001” to .007”) and see that it operates freely
(pivoting away from the power roll). If itdoes
not, check for binds in the bell cranks, etc.,
and correct. ’

The impression screw can be used for a fine
adjustment of the tab cam to the power roll.
Otherwise it should be adjusted halfway inits
adjustment range in the cam assembly frame.

14. Tab Lever and Tab Lever Stop:

A. Hook up and adjust the tab operatinglink,
by its rear clevis so that under hand power
the tab operating lever latches under the tab
latch before the tab cam reaches the high
point (Figure 101). This should be checked
with the carriage at the left, one or two
spaces away from the margin stop. At this
point there should be at least three teeth
visible on the lobe before the high point.
Further rotation to the high point should re-
sult in a minimum of .003” overlatch. Under
machine power this clearance willbe greater.

00l TO Ol0
MOUNTING.
SCREW

2/20/64



FRIDEN ‘SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 35 & 36

B. Loosen its mounting screw (slightly) so
the tab lever stop can be moved up or down.
Manually depress the left end of the tablever
so the right end, at its highest point, has a
clearance of from .001” to .010” to theunder
side of the tab rack. Position the tab lever
stop so it touches the under side of the tab
lever and tighten the mounting screw. Check
the clearance the length of the rack, read-
justing if necessary.

15. Adjust the carriage return and tab un-

latch cam to clear the power roll by .001” to
0077 and to pivot freely without binding.

2/20/64 Insert Facing Page 1-21 1-21B



FRIDEN SYSTEMS ADIUSTMENT

CARRIAGE RETURN & TAB

C.R. UNLATCH OPERATING BELL CRANK

CR. UNLATCH
GPERATING LINK

18.

CR. 8 TAB CAM AT HIGH POINT

Figure 43

This adjustment is necessary so that
tension is put on the unlatch cam by the
spring attached to the stud side of the
bell crank, and from there, back through
the carriage return unlatch operating
link and the carriage return and tab
unlatch operating link, providing more
reliable operation of the unlatch cam.

The carriage return and tab unlatch
cam trip link (Figure 38) should be ad~
justed carefully because it releases the
CR & Tab unlatch cam through the CR
& Tab unlatch cam trip lever, and
therefore is a “finger on the key lever”,
although the mechanism is machine
actuated.

Operate the CR & Tab unlatchcamtrip
lever forward manually (power on),
releasing the cam, and restore it to
the rear. Holding it there, adjust the

front clevis on the CR & Tab unlatch )

cam trip link so that it is short enough
to fit on the stud. From that point ad-
just the link by lengthening. Turn the
clevis out a couple of half turns and
put it in position on the stud on the CR
& Tab unlatch camtriplever. Manually
slide the margin release lever to the
right (with the carriage away from the
margin stop) and note the tripping point:
If it doesn’t trip the CR & Tab unlatch
cam the link is too short.

Lengthen the link until a point is reached
where the cam trips .015” short of full
travel of the margin release lever to
the right (Figure 44).

By pushing the tab lever to the left,
the pivoting of the butterfly is alsoac-
complished (tripping the cam) and this
point should be the same (.015” short of

1-22

CARRIAGE RETURN
AT UNLATCH POINT

Figure 44

Note:

19,

20.

full travel). Lost motion between the
two levers before they contact the but-
terfly is permissible as long as the
.015” clearance adjustment is main-
tained. If there is adifference, the but-
terfly can be turned over and the opera-
tion checked. If the clearance is not
corrected, the butterfly should be re-
placed.

The CR & Tab unlatch cam is a re-
peat cam on mono-spacing machines
and a standard (non-repeating) cam
on PSM machines.

On mono-spacing machines of tenor
twelve pitch, with the machine ad-
justed normally, the CR & Tab un-
latch cam will trip when the carriage
is manually pulled to the right when
it is against the margin stop. This
is proper due to the 1/2 tooth move-
ment allowed by the margin rack
with respect to the carriage return
paw!l’s engagement with the escape-
ment pinion ratchet. On proportional
escapement machines, again due to
the adjustment of the tab and mar-
gin racks, the CR & Tab unlatch
cam will be in a tripped and cycled
position and will be held by the anti~
repeat lug of the cam assembly. If
the adjustment of the margin rack
is such that the cam can be cycled
by pulling the carriage to the right
(proportional spacing machines),
either the margin rack is malad-
justed or the unlatch mechanism is
not properly adjusted. If the margin
or tab rack is maladjusted the car-
riage may not hold the left margin.

The adjusting collar on the butterfly
lever and shaft assembly for the ten-
sion spring should be adjusted so that
the butterfly will positively restore the
margin release lever to the left as the
carriage moves away from the margin
stop, and positively restore the tab
lever to the right as the tab mechanism
restores. The tension must not be so
great as to prevent movement of the
butterfly by the tab lever on shorttabs
with the carriage near the extreme
right margin. Increased tension can
also cause failure to tab from the left
margin because the carriage return
pawl will not disengage from the es-
capement pinion ratchet.

Loosen the mounting nut for the small
eccentric stud on the tab operating
lever and adjust the eccentric stud so
that the right end of the tab lever is
positioned under the tab rack with .020”
to .025” clearance from the tip of the
tab lever to the underside of the tab
rack with the power off and the tab
manually latched (Figure 45). Tighten

10/19/62



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 25 ‘

DATE: November 9, 1962
CHANGE: Page 1-22, Step 19.
REASON: Adjustment Change

EXPLANATION: More positive butterfly
spring adjustment.

19. Loosen the springtension adjusting collar
on the butterfly lever and shaft assembly and
check the shaft for freedom from binds.

Adjust for proper butterfly spring tension by
turning the adjusting collar and tightening it
so the head of its locking screwis visually in
line with the head of screw ¢‘A’’ as shown.
The tension must not be so great as to pre-
vent movement of the butterfly by the tab
lever on short tabs with the carriage near
the extreme right margin. Increased tension
can also cause failure to tab from the left
margin because the carriage return pawl
will not disengage from the escapement pin-
ion ratchet.

LOCKING SCREW

DATE: December 28, 1962
CHANGE: Page 1-22, Step 20.

REASON: Change in clearance fromtablever
to the under side of the tab rack.

EXPLANATION: The tab mechanism will
operate reliably with the increased tolerance
indicated in this Manual Addendum.

20. Loosen the mounting nut for the 11
eccentric stud on the tab operating lever and
adjust the eccentric stud so that the rightend
of the tab lever is positioned under the tab
rack with .020” to .030” clearance from the
tip of the tab lever to theunderside of the tab
rack with the power off and the tab manually
latched (Figure 45). Tighten the mounting
nut without changing the setting of the eccen~
tric stud.

Note: Be sure to check the clearance to
the tab lever. The tabrebound check
lever is adjusted later and should
not enter into this adjustment.

2/1/63 Insert Facing Page 1-22 1-22A



21.

22.

032" 10 045"

FRIDEN SYSTENMS ADJIUSTMENT

PAWL * RELEASE
LINK

ARRIAGE  RETURN
PAWL

Figure 45.

the. mi)unting nut without changing the
setting of the eccentric stud.

Hook up and adjust the rear toggle
knock out link (toggle locked, power
off and the carriage away from the
margin stop) so that the carriage return
pawl is .030” to .045” distance away
from the escapement pinion ratchet,
the same as in tab. .

With the carriage in the same position
(toggle locked, power off and the car-
riage away from- the margin stop),
loosen the locking nut and adjust the
eccentric on the bail stop arm so that
the bail stop does not contact the
underside of the margin rack. The
high point of the eccentric should be to
the right. Tighten the mounting screw
(Figure 46).

When properly adjusted, -the carriage
can be moved out from the margin stop
one space, or one unit of escapement
(P.S.M.), the carriage returnoperated,
and the margin stop cams the bail stop
out of the way as the carriage returns.
If it doesn’t, the bail ‘stop is too low
and to the left. If the bail stop is cam-
med out of the way and doesn’t contact
the underside of the margin stop, the
bail stop is too high and to the right.

Hold the .carriage rigidly to the right
against the margin stop so the CR &
Tab unlatch cam is tripped and cycled
and depress the carriage return key
lever (power on). The bail stop should
contact the underside of the margin stop
soon enough so that the toggle unlocks
after the CR cam has passed the high
point. Do this several times.

The bail stop orbail stoparm shouldn’t
contact the underside of the margin
rack, the bail stop should be pivoted
out of the way when the carriage return
is initiated one space (or three units
on P.S.M. machines) outfrom the mar-
gin, and the bail stop should reliably
unlock the toggle after the CR camhas
passed the high point by contact with
the underside of the margin stop. If
these three conditions are not met, re-

10/19/62

Note:

CARRIAGE RETURN & TAB

adjust the bail stop arm eccentric.

With the bail stop positioned under
the margin rack the clearance may
have to be wide to accomplish the
proper adjustment.

MARGIN RACK

MARGIN  STOP

23.

CARRIAGE AWAY FROM MARGIN
( C.R. TOGGLE LOCKED)

Figure 46

With the carriage return toggle un-
locked, and the tab unlatched, cycle
the CR & Tab unlatch cam to the high
point with the power off. Hook up and
adjust the lost motion link so that most
of the lost motion is taken up, but the
link is still free (Figure 47, CR toggle
locked). This is the maximum move-
ment of the carriage return unlatch
operating bell crank without the lost
motion link causing choke off, and this
method will give positive unlocking of
the carriage return clutch toggle, with
the other carriage return adjustments
properly made.

HOME POSITION

C.R. UNLATCH OPERATING
ELL CRANK

C.R. TOGGLE LOCKED

Figure 47
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FRIDEN SYSTEMS AD!USTMENT’

SCRT, SPACE BAR
& BACK SPACE

With the power off, and tab governor
disconnected (by slipping the round
rubber belt off of the governor pulley
or removing the governor from connec-
tion with the governor drive pinion),
manually latch up the tab and allow the
carriage to escape and be held bya tab
stop engaging the tab lever. Loosen the
mounting screw, adjust the eccentric
and tighten the mounting screw without
changing the setting. Keep the high point
of the eccentric up. Replace the tab
governor belt on its pulleys.

TAB STOP

002" T0 004"

TAB RACK
LARGE ECCENTRIC

TAB REBOUND
CHECK LEVER

TAB LEVER

Figure 48

24. Loosen the mounting screw and adjust
the large eccentric for the tab rebound
check lever so that it holds a tab stop,
with the tab stop against the tab lever
(unlatch position), with .002” to .004”
clearance (Figure 48).

25. Loosen the mounting nut and adjust the
small eccentric on the bottom of the tab
lever to regulate the height of the tab
rebound check lever so it is flush to
.005” above the height of the tip of the
tab lever (.000” to .005”), with the tab
mechanism latched. With the power off,
latch up the tab with no tab stops in the
way (the carriage will be held by the
governor) and perform the adjustment.
Tighten the mounting nut without dis-
turbing the setting of the eccentric
(Figure 49).

Note: If the horseshoe spring is weak,
. (creates the back pressure neces-
sary to unlock the toggle when the
carriage is at the left margin) and
the unlatch cam is tripped and cy-
cled (as in P.S.M. machines) the
carriage returntoggle canbe locked
by the operation of the carriage re-

CHECK LEVER |
* FLUSH TO 00S'

TAB RACK
ABOVE TAB LEVER

TAB REBOUND

CHECK LEVER TAB LEVER

Figure 49

1-24

turn key lever. When this.condition
is the cause of failure the spring
should be changed.

CARRIAGE RETURN AND TAB
CONTACTS (Figure 50)

020" MINIMUM

Figure 50

Adjust the contacts sothey openatleast.020”,
When non-operated, the stationary contacts
should be an appreciable distance away from
the contact stiffener. The nylon operator
should not have any lost motion. Adjust the
contacts and/or the contact bracket.

SPACE BAR

Form the bendable stops on the ends of the
front guide comb so the space bar is located
centrally in front of the front guide comb.
Form the lug that goes through the spacebar
spring bracket so it doesn’t bind on the bracket
and is vertical. The bendable stops should
have the same angle to the front guide comb
and they should be formed so that the space
bar has from .015” to .030” end play (Figure
51).

Form the space bar spring bracket up or down
so the space bar rests .001” to .005” above
the space key lever with both the key lever
and the space bar non-operated.

BACK SPACE

1. Check the cam for correct power roll
clearance and adjust if necessary.

2. Space the carriage until the carriage
return pawl is at the bottom of the
escapement pinion ratchet.

3. Operate the back space pawl by hand
and hold the pawl against the lower
stop. This is the full travel of the back

10/19/62



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 40 & 41

SPACE KEY LEVER

FRONT GUIDE COMB

BENDABLE STOP

DATE: November 9, 1962
CHANGE: Page 1-24, SPACE BAR
REASON: Adjustment Tolerance Change

EXPLANATION: Space bar to space key
lever qlearance.

ADJUSTMENT

Form the bendable stops on the ends of the
front guide comb so the space bar is located
centrally in front of the front guide and the
vertical lug centers in the hole of the space
bar spring bracket. The bendable stops should
have the same angle to the front guide comb
and they should be formed so that the space
bar has from .015” to .030” end play (Figure
51).

Form the space bar spring bracket up or down
so the space bar rests .001” to .010” above

the space key lever with both the key lever
and the space bar unoperated.

DATE: November 9, 1962

CHANGE: Page 1-24, BACK SPACE
REASON: Adjustment Tolerance Change
EXPLANATION: Clarification of Back Space

adjustments, putting them in sequence, and
making the tolerance changes.

Lols" 10 .030"
END PLAY

LUG & SPRING

SPACE BAR SPRING BRACKET

T0 .010"

Figure 51

Adjustment (in sequence)
1. All machines.

A. Space the carriage until the carriagere-
turn pawl is at the bottom of the escapement
pinion ratchet.

B. Loosen the back space pawl bracket
mounting screws. Move the bracket vertically
to a position which permits the operated back
space pawl to engage an escapement ratchet
tooth as close to the rear rail as the bracket
mounting slots will allow.

C. Loosen the back space eccentric and set
it in mid position withits high side toward the
rear rail. :

2. Mono-space machines.

Turn the eccentric left or right and move the
back space pawl bracket as necessary to:

A. Position the unoperated back space pawl
as close to the escapement ratchet as possi-
ble but not closer than .005” (Figure 52A).

B. Cause the manually operated back space
pawl to engage the face of the escapement
ratchet tooth as quickly as possible (Figure
52B)- and advance the ratchet one full tooth
past the carriage release pawl with as much
overthrow as possible (Figure 52C).

3. Proportional spacing machines.

Turn the eccentric left or right and move the
back space pawl bracket as necessary to:
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FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 40 & 41

BA{ZK SPACE ECCENTRIC -005" MINIMUM

CARRIAGE RETURN
PAWL

MONO-SPACE
ECCENTRIC
RATCHET WHEEL

MOVED | TOOTH
PLUS MAXIMUM
OVERTHROW

{C) FULLY OPERATED

Figure 52

A. Position the unoperated back space pawl
to clear the escapement ratchet (Figure 53A).

B. Cause the manually operated back space
pawl to engage the escapement ratchet atap-
proximately the mid-point between teeth (Fig-
ure 53B) and, at full travel, advance the
escapement ratchet one full tooth past the
carriage release pawl with an overthrow
not to exceed 1/2 tooth (Figure 53C).

4. All machines.

A. Tighten the bracket mounting screws and
lock the eccentric.

B. Check the back space operating link for
freedom of movement and form it if neces-
sary. Connect it to the rear back space bell
crank hole closest to the pivot point and ad-
just its length to cause the angle formed be-
tween its other arm and the long back space
link to be slightly less than 90° (Figure 54).

C. Check the back space cam for correct
power roll clearance and adjust if necessary
(see ‘“CAM ASSEMBLIES,’’ Page 1-5).

D. Adjust the long back space link so that
when the back space cam is at its high point
on the power roll the back space pawl has
engaged the escapement ratchet and moved it
at least one full tooth past the carriage re-
turn pawl. When the cam drops off its high
dwell the carriage return pawl must engage
the next escapement ratchet tooth.

1-24B

E. Manually cycle the machine several times
to check the operation.

Caution: Manually check Mono-spacing
machines with the carriage to
the right. The back space oper-
ation may not always be positive
if manually checked with the car-
riage at the left because of in-
creased carriage tension and, in
16” and 20” machines, may not
operate at all. This condition is
acceptable only if positive oper-
ation is obtained under power.

CLEARANCE

PS.M. ECCENTRIC
RATCHET WHEEL

MID-POINT
BETWEEN TEETH

MOVED | TOOTH
PLUS 1/2 TOOTH
MAXIMUM
OVERTHROW

(C) FULLY OPERATED

Figure 53
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SPACE KEY LEVER

FRONT GUIDE COMB

BENDABLE STOP

space pawl. Check to see that the es-
capement pinion ratchet has moved
approximately 1-1/2 teeth away from
the carriage return pawl. If it has not,
loosen the two mounting screws for the

back space pawl bracket and raise or

lower it to obtain the tooth and a half
travel. Tighten the mounting screws
(Figure 52).

BACK SPACE PAWL BRACKET

MOUNTING
SCREWS

NON OPERATED

MOVED | /2 _TEETH

OPERATED
Figure 52

4. Adjust the back space operating link so
that when the back space pawl is fully
operated, the bell crank has operated
across the pivot point about equally
from rest to fully operated position.
The 1link should be connected to the
hole in the bell crank closest to the
pivot point.
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Figure 51

.001" TO .005"

5.

BACK SPACE

015" 10 .030"
END PLAY

Adjust the long back space link so that
when the back space cam is about1/8”
to 1/4” from the end of the cam’s high
point travel, the back space pawl will
have completed its travel andbe resting
against the lower stop. Check by cycling
the machine by hand and watching the
back space operate. With the adjust-
ments made properly, the carriage re-
turn pawl should be checked for the
tooth and a half travel.

Adjust the upper eccentric stop so there
is clearance from the back space pawl
to the escapement pinion ratchet, and
the back space pawl enters the escape-
ment pinion ratchet at least 1/2 the
distance down the vertical face of the
tooth, but doesn’t enter the ratchetand
contact the horizontal face of the tooth
to rotate the ratchet (Figure 53).

172 TOOTH

ESCAPEMENT RATCHET

Figure 53
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SBS, SHIFT & WRITING LINE

BACK SPACE CONTACTS (Figure 54)

REAR . BACK SPACE
BELL CRANK

OPERATOR

CONTACT MOUNTING
BRACKET

Figure 54 Back Space Contacts

Adjust the back space contacts to be normally
closed with the movable contact leaf holding
the stationary contact leaf an appreciable
distance away from its stop strip. Check to
see that the contacts open at least .020” by
operation of the back space mechanism. The
nylon operator should not have lost motion.
Adjust the contacts and/or the contact bracket.

SHIFT

Equalizer Sprinog
Back the type basket limiting screws out so

the leather washers do not contact the arms
extending from the power frame. Back them
out far enough so they won’t hinder the type
basket while performing the adjustments.

Remove the forward end of the toggle springs
from the studs on the toggle spring levers.
This allows the basket to move freely. Adjust
the equalizer spring by turning the castel-
lated hex collar to tighten the spring. Do this
by placing a wrench on the castellated hex
collar and moving the collar off of the screw
on the rock shaft with a screwdriver. Turn
the collar with the wrench to the next position
and push the collar onto the screw with the
screwdriver. Place the wrench on the collar
again and repeat, being careful not to let the
wrench slip off the collar during the proce-
dure, because the spring will unwind rapidly.

Tighten the spring until the basket “floats”
midway between upper and lower case. This

1-26

can be determined by typing a full height
letter such as an “L” on a sheet of paper and
seeing that an equal amount of the upper and
lower case characters are printed. If the
spring is too tight it will have to be loosened
and this should be done in the same manner
as described, because the point at which the
basket starts to float is not far from the
point at which the basket is all the way up.

PLATEN TYPE BAR

YPE BASKET LIMITING SCREW

UPPER LU

LOWER LUG ADJUSTABLE SMFT 9TOP

Figure 55

Writing Line (Figure 56)

TOOQ, HIGH

e e

L. L

LU LT L LTL. PpPpPpEpPp
(SEE COPY)
TOO LOW

P ) e

L71TL 17U aniciniafict

RIGHT
S W . HhHhHhHhHhH
(SEE COPY)
Figure 56

Type a series of full height letters with the
basket floating. Hook up the toggle springs.
Using the same characters, alternately type
upper and lower case characters through the
series of full height letters.

The upper and lower case characters typed
the second time should be on the same line
(the writing line) and this line should be such
that the characters are centered vertically
between the first series of characters typed.

L, H, D & B are full height letters. Letters
such as P, Q, N, S, etc., either extend below

'10/19/62



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 28

DATE: October 9, 1962

CHANGE: Page 1-26, BACK SPACE CON-
TACTS (Figure 54)

REASON: Adjustment Tolerance Change

EXPLANATION: Specific closed contacts ad-
justment.

Adjust the back space contacts to be normally
closed with the movable contact leaf holding
the stationary contactleafa minimum of.010”
away from its stop strip. Check to see that
the contacts open a minimum of .020” by op-
eration of the back space mechanism. The
nylon operator should not have lost motion.
Adjust the contacts and/or the contact bracket.

2/1/63 Insert Facing Page 1-26
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the writing line or do nothave (inlower case)
the height of their corresponding capitol let-
ters (Figure 56).

When the letters are noton the proper writing
line the density will not be equal. In Figure
56 it can be seen that the top of the character
gets more dense and the bottom lightens and
disappears as the writing line is moved down-
ward from the proper point.

To adjust, loosen the locking nuts on the ad-
justable shift stops and back them out a
couple of turns. ;

To lower the lower case characters, turnthe
left adjustable shift stop in (upward).

To raise the lower case characters, turn the
left adjustable shift stop out (downward).

To lower the upper case characters, turnthe
right adjustable shif stop out (downward).

To raise the upper case characters, turn the
right adjustable shift stop in (upward).

When either of the shift stops isadjusted, the
shift cam is moved with respect to the power
roll. If the shift stop is turned out, the cam
will be moved closer to the power roll and may
choke off. If the cam chokes off the adjustable
cam link should be lengthened so the cam sits
farther away from the power roll. Then the
cam should be adjusted to the power rollafter
the shift stop setting is determined.

In any case, after theadjustable stops are set,
the cam to power roll clearance should be
checked and the cam assembly adjusted for
proper operation.

Note: When the basket is in lower case
and is shifted to upper case, the
shift cam on the right side may
move slightly closer to the power
roll. This is due to the right oper-
ating arm striking the upper lug of
the basket shift toggle lever and
putting pressure on the lower lug
against the rubber of the shift stop.
In the same way; when the basketis
shifted to lower case, the shiftcam
on the left side will move closer to
the power roll, due to the leftoper-
ating arm striking the upper lug of
the basket shift toggle leverandap-
plying pressure against the rubber
of the shift stop onthatside. Thisis
normal due to the give of the rubber.
For this reason the left shift cam
(upper case) should be adjusted to
the power roll with the basket in
lower case (upper position), and the
right shift cam should be adjusted
to the power roll with the basket in
upper case (lower position).
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TYPE BASKET LIMITING
STOPS & SHIFT TOGGLES

; If the cam to power roll clearance is different
for the upper and lower position, it indicates
that the shift adjustments are not proper.
That is, the writing line is high orlow on the
platen. If the type bar springs are weak this
difference may be pronounced and cause fail-
ure of a key lever operation after a shift.

With the two adjustable stops set, the writing
line in proper position with respect to the
characters typed with the basket floating, and
the shift cams adjusted to the power roll, the
effort required to shift the basket should be
equal. This can be checked by shifting the
basket manually with the power off and the
machine upright (on its tilt posts), manually
pivoting the cam assemblies away from the
power roll.

If there is a very noticeable difference inthe
effort required to shift the basket, broken leaf
springs or binds in the toggle assemblies
should be looked for. Also, the tension of the
toggle springs should be checked to see that
it is equal for both springs.

Type Basket Limiting Stops

The adjustable stops on the basket should be
positioned so the leather washers are brought
to bear against their respective arms with
light pressure (so they can be turned with
a finger ). As stated, their purpose istopro-
vide a stop for one side of the basket, so if
they are adjusted too tightly, they will move
the basket away from the setting determined
by the adjustable rubber stop, moving the
writing line, for that case, away from its
proper position.

Field Adjustment - Shift Toggle Brackets
The purpose of the shift toggle bracket ad-
justment is to allow the basket to be shifted
from position to positionwithan equal amount
of force, and to allow the typing to be per-
formed with precision in both cases.

1. Adjust the type basket limiting screws
so they will not interfere with the mo-
tion or adjustment of the toggle brack-
ets. Do not adjust the right type basket
limiting screw down so far that it re-
stricts the toggle spring lever.

2.. :Adljust the shift cams, by their adjust-
able cam links, so they are about 3/16”
away from the power roll and can’tin-
terfere with the adjustments.

3. Adjust the shifttoggle brackets soth
front face is parallel to the type basket.
The attitude of the toggle brackets can:
be seen from underneath the michine
or by the use of the mirror T~18109.
Do not tighten the' screws more than
necessary to hold the brackets snugly.

4, Remove the shift toggle springs and
allow the basket to float. Typea series
of “H’s” and adjust the equalizer spring
so that equal parts of the lower andup-
per case characters print.
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SCS & PLATENS

10.

1-28

Loosen the locking nuts and adjust the
shift stops upward until the basket is
held against movement up or down with-
out the rubber in the shift stops being
compressed unequally or excessively.
“H’s” typed now should be the sameas
with the basket floating.

Now adjust the shift stops downanequal
number of turns (3 to start with), hook
up the toggle springs, and by manually
shifting the basket at the shift cams, and
typing upper and lower case “H’s” al-
ternately, obtain the correct writing
line by turning the shift stops downward
equally. It is important that the shift
stops are adjusted equally at this time
because the shift toggle brackets have
not been finally adjusted.

Adjust the shift toggle brackets further
so that when the basket is unlocked on
that side, the toggle spring extends a-
cross the pivot point of the toggle spring
lever. This positions the spring dead
center with respect to the toggle opera-
tion. Do not try to force the brackets
sideways because generally they will
locate themselves so they will not bind.
Adjust the brackets by loosening one
screw and tightening the other.

When both brackets are properly ad-
justed, remove the toggle springs and
check to see that the basket moves
without binding or looseness. Check to
see that the studs which pass through
the toggle brackets can be pushed back
and forth without binding.

Ordinarily the toggle brackets will have
the same angle to the type basket. If
the toggles operate freely without bind-
ing and the other conditions of adjust-
ment are met, a slightdifference inthe
angle is permissible. A great difference
in the angle can cause a twist in the
basket and hard operation.

It is necessary to readjust the shift
stops to obtain the writing line. Use
the procedure as outlined under “Writ-
ing Line,” Page 1-26.

Adjust the shift cams to the power roll,
adjusting the upper case cam with the
basket in the upper position (L.C.) and
the lower case cam with the basket in
the lower position (U.C.).

Adjust the type basket limiting screws
so that the leather washers touch the
limiting stops but can be turned with a
finger. They should not bear against
the stops to the extent that they change
the writing line.

With the adjustments carefully made,
the force required to shift the basket
should be almost equal. This can be
checked by attaching a spring scale to
the selector slide operating stud on

each shift cam, in turn, and pulling the
cam assembly away from the power
roll, noting the readings obtained by the
use of the scale. The difference should
be slight. This check should be made
with the machine on its base and the
selector and translator removed, so the
scale can be pulled almost straight
forward.

With the machine adjusted in this man-
ner, it may be harder to raise the bas-
ket manually, by lifting it, than it is to

. lower it. This is due to the fact that
with the basket in the lower position
(U.C.), the right toggle spring lever is
close to being vertical, and this is the
direction the basket must move. With
the basket in the upper position (L.C.),
the left toggle spring lever is at an
angle more horizontal and therefore
the basket can be moved downwithless
hand pressure. Since the work is done
through the shift cams, the force re-
quired should be equal at that point,
regardless of the force required atthe
basket itself.

CASE SHIFT CONTACTS (Figure 57)

ROCK SHAFT

SET SCREW ~

ot

035" T0.040'
%

Figure 57 Lower Case (LTRS) Position

Set the contact operating cam on the rock shaft
so the flat part of the cam rests fully against
the edge of the contact operatingarmwiththe
basket in the upper position. With the basket
in this position, adjust the open contacts. Move
the basket to the lower position and adjust
the other contacts, now open. Move the basket
to each position and see that the contacts
move with appreciable follow (.010” mini-
mum), All break-before-make contacts should
have an air gap of .035” to .040” when open
and all make-before-break contacts a .020”
to .025” air gap when open. Check that the
nylon operators are seated properly in their
positions and that the SCS-bracket is linedup
so that the operating arm is perpendicular to
the cam on the rock shaft.

PLATENS

The platen rests in two yokes which are ad-
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justable either forward or backward by ec-
centric screws located on each carriage end
frame. The platen must be parallel to the
travel of the carriage so that the type bars
strike with equal force throughout the length
of the platen. The type bars will emboss the
copy if the platen is toofarforward. The type
bars will print light if the platen is too far
back, because the type bars are stopped by
the “ring” (the flat surface on the segment).
The purpose of the ring is to minimize em-
bossing and prevent over-printing. The platen
can be called the “cylinder”. The period or
comma are good characters to use when
checking the platen for being parallel.

RING AND CYLINDER

Fabric Ribbon

Manually bring a type bar up to the ring. Place
a strip of bond paper (about 1/2” x 4”) be-
tween the type bar and the ring. Put pressure
on the type bar near the segment with the
thumb and withdraw the slip of paper, noting
the amount of drag.

Do the same thing, placing the slip of paper
between the normal amount of paper (copy) on
the platen and the fabric ribbon, applying the
same pressure at the same point on the type
bar with the thumb, withdrawing the slip of
paper, and noting the drag. (Check in lower
case). The drag on the cylinder will be equal
in lower case.

Check at several points of the carriage’s
travel using several type bars. If the force
required to remove the slip of paper is not
equal for the ring and the cylinder and is not
equal throughout the platen’s length, loosen
the carriage’s eccentric screw mounting nuts
and adjust them for the correct conditions.
The use of several different type bars to
check the adjustment will insure that itis not
the type bar that is at fault.

Carbon Ribbon . v
Use the method given for Fabric Ribbon but

a

RING & CYLINDER
& PAPER FEED & RELEASE

platen should be set for good impression and
uniform density.

PAPER FEED AND RELEASE
(Figure 58)

Feed Rollers

‘The feed rollers mustturn freely without side

play. They must be very free intheir rotation
because the paper is indexed very rapidly and
for a short distance. Loosen the locking nuts
and adjust the pivot screws to hold the feed
rollers centered inthe cutouts in the deflector
without side play and tighten the locking nuts.

Paper Deflector

The paper deflector must feed the paper
straight. This means the feed rollers must
have equal pressure on the platen. Remove
the paper deflector and platen and hold the
deflector level with the platen initand “twirl”
the platen, noting whether it “walks” ineither
direction. If it does, twist the paper deflector
to compensate and check again. Reinstall the
deflector and platen.

PAPER DEFLECTOR
CAMMED DOWN

PLATEN

PRESSURE PLATE

EQUIDISTANT
FROM PLATEN

Figure 59

set the cylinder (platen) fartherback so there Note: On longer carriages, with two de-
is less force required to extract the slip of flectors, their position should be
paper. How far the platen should be set back noted when they are removed for
is determined by the quality of the typing. The other reasons than adjustment, and
REAR FEED CENTERED IN NO SIDE PLAY
ROLLER SLOT:
/\ PIVOT SCREW

FRONT FEED
ROLLER

FEED ROLL
ACTUATING ARM

Figure 58
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LINE .GAUGE CARD HOLDER
& RIBBON FEED, REVERSE & LIFT

they should be returned to the same
position so readjustment isn’t nec-
essary. If they are to be adjusted,
each should be separately adjusted
using the procedure outlined.

Deflector Stop (Figure 59)

The deflector stop in the cayriage bed pre-
vents the paper deflector from interfering
with the release bail when the paper release
lever is forward.

It should be adjusted by forming so that the
feed rollers are equidistant from the platen
when the paper release lever is forward.

Note: On carriages with pin feed platens
the paper deflector may have de-
flector springs mounted on the
pivot screws to keep the deflector
down and away from the platen when
the paper release lever is forward
(Figure 60). This enables a pin
feed platen, with the pins adjusted
shorter, to feed the multiple forms
with reliability.

EQUALIZING

SHAFT DEFLECTOR RETAINING SPRING

Figure 60

LINE GAUGE
CARD HOLDER

FRONT
PAPER GUIDE

Figure 61

LINE GAUGE CARD HOLDER -
STD. & PSM

Standard (Figure 61)
Strike up several characters and align the

small vertical lines on the line gauge card
holder to the center of the character ag shown.

Loosen the two mounting screws and position
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the holder and tighten the mounting screws.
The card holder should be formed so that the
clearance between the platen and the holder
is .030” minimum.

PSM (Figure 62)

Type a series of “H’s”. Space the carriage
twenty or thirty units and type another series
of “H’s”. Move the carriage back and type two
“H’s”. Back space the carriage 16 units and
position the card holder so that the straight
line or positioner is placed accurately be-
tween the two “H’s”, and the writing lineis as
shown. The clearance to the platen should be
.030” (1/32”) Minimum,

Figure 62

RIBBON FEED, REVERSE & LIFT

The ribbon lift bar should be adjusted so that
it is operated equally by all bell cranks. It is
adjusted by means of the eccentrics for the
ribbon lift bar bearing rod. The operation of
the ribbon lift bar effects the operation of the
ribbon feed levers, the ribbon feed pawls, the
ribbon lift and the ribbon reverse.

Ribbon Lift Bar Eccentric & Ribbon Feed
Levers

In Sequence

The following adjustments can only be per-
formed with the power frame out of the ma-
chine.

SPRING SUPPORT

CENTERED PLATE MOUNTING SCREWS

KEY LEVER

BEARING ROD SUPPORT SPRING SUPPORT PLATE

Figure 63

1. Set the spring support plate so the
mounting screws are centrally located
in their mounting holes (Figure 63).
The plate carries the ribbon feed and
check pawl assemblies, determining
their position. Tighten the screws.
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MANUAL ADDENDUM 59

DATE: October 24, 1963
CHANGE: Page 1-30, PSM (Figure 62).
REASON: Additional Adjustments.

EXPLANATION: The sideways adjustments
of the line gauge card holder varies with the
basic unit value of escapement of proportional
spacing machines.

1. Type a series of H’s (5 or 6). Space the
carriage 20 or 30 units and type another
series of H’s. Move the carriage back and
type two H’s approximately .in the center of
the spaced portion of the line.

2. a. For 1/32” escapement machines back-
space the carriage 12 units of space.

b. For 1/36” escapement machines back-
space the carriage 14 units of space.

c. For 1/40” escapement machines back-
space the carriage 16 units of space.

d. For 1/48” escapement machines back-
space the carriage 18 units of space.

3. Loosen the mounting screws. Positionthe
line gauge card holder horizontally and verti-
cally so the righthand vertical edge is exactly
midway between the two H’s and the writing
line is as shown (Figure 62). Tighten the
mounting screws.

4. Form the line gauge card holder so that
its inner curved surface is approximately
parallel to and at least .030” away from the
curved surface of the platen. When forming
the line gauge card holder, maintain sufficient
clearance between it and the type guide to
insure complete freedom of movement of the
ribbon guide.
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2. Loosen the set screws for the ribbon
lift bar bearing rod eccentrics and set
the eccentrics so the high points are
toward the key lever bearing rod (Fig-
ure 64). Note that the screwdriver
slots cut through the high and low
points. Do not tighten the set screws
at this time.

3. Manually bring a center type bar up to
the ring and note the amount of move-
ment of the ribbon feed levers with
reference to the hook of the ribbon re-
verse pawls.. Only one can be checked
at a time and the ribbon feed has to be
reversed to check the other. Pivoting
the ribbon reverse lever to the rear
brings the hook of the ribbon reverse
pawl up so the clearance can readily
be seen. Do not move the ribbon re-
verse lever so far to the rear that the
ribbon reverse pawl chokes off on the
ribbon feed lever.

ECCENTRIC
KEY LEVER

BEARING ROD
RIBBON LIFT BAR

BEARING ROD

SET SCREW

Figure 64

When the ribbon feed levers are fully
operated by a type baragainstthe ring,
they must not choke off against the rib-
bon reverse pawls (Figure 65). If they
do choke off, the type bar will be re-
stricted as-the ribbon reverses, giving
a light impression or failure to print.

4, If the throw is too long (choking off), or
the ribbon feed levers do not feed
equally, the ribbon feed levers should
be formed. This should be done with
two pair of pliers, increasing or de-
creasing the distance between the lugs
as required (Figure 66).

5. Bring two end type bars halfway to the
ring manually (use a right and left end
type bar, matching in position fromthe
ends of the basket counting all slots)
and jog them back and forth so they
alternately hold the ribbonlift bar par-
tially operated and the ribbon feed
levers set still. The jogging point
should be the same for both type bars.
Check the jogging point for several
sets of matching type bars to take into
account differences in the type bars,
bell cranks and linkages, and adjust
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RIBBON FEED,
REVERSE & LIFT

the eccentrics to obtainthe mostnearly
uniform throw of the ribbon feed levers.

RIBBON FEED LEVER

CLEARANCE

Figure 65

if the throw of the right ribbon feed lever is
less, the right eccentric should be turned
clockwise, moving the high point of the ec~
centric away from the key lever bearing rod.
This moves the ribbon lift bar bearing rod
toward the front of the machine, decreasing
its distance from the pivot of the ribbon feed
lever. The ribbon lift bar pivots upward be-
cause it is moved closer to the bell cranks
and increases the throw of the ribbon feed
levers. If the throw of the left ribbon feed
lever is "less, the left eccentric should be
turned counter -clockwise, moving the high
point of the. eccentric away from the key
lever bearing rod in the same manner as the
right eccentric’s high point.

Figure 66

With both ribbon feed levers feeding equally
on the operation of various type bars across
the basket, tightenthe eccentric’s set screws.
Replace the power frame in the machine.

Spring Support Plate
With . the ribbon feed levers feeding evenly

and the power frame in the machine, the
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RIBBON FEED,
REVERSE & LIFT

spring support plate ordinarily should not
have to be moved. However, with the ad-
justments that have previously been made
correct, the engagement and operation of the
ribbon feed and check pawls may be different
with respect to the two ribbon spools. Then
the spring support plate may be shifted
slightly at either side to make the operation
more uniform. Loosen the spring support
plate mounting screws, shift the plate and
tighten the screws. Keep in mind that the
ribbons feed levers must not choke off onthe
ribbon reverse pawls and the movement of
the ribbon feed levers should positively cause
the ribbon to reverse.

Ribbon Feed & Check Pawls

With the ribbon feed levers feeding evenly,
check the feed pawl operation. With the ma-
chine in home position the feed pawl should
be holding the spool about 1/2 a tooth past
the point where the check pawl would hold it.
To check the operation, move a type bar to
the ring by hand slowly, noting that the feed
pawl is moved toward the front of the machine
by the ribbon feed lever against the tension
of the feed pawl spring. As the feed pawl starts
to move forward it rotates the ribbon spool
backwards until the tooth of the check pawl
contacts the tooth of the spool, and the spool
is held against backward rotation. The feed
pawl continues to move forward and cams
past the first and the second tooth of the rib~
bon spool and when the type bar is against
the ring the feed pawl has moved more than
two but less than three teeth with respect to
the ribbon spool.

Allow the type bar to restore slowly to the rest
and see that the feed pawl now cams the ribbon
spool past the check pawl until it has fed the
spool two teeth and comes to rest with the
feed pawl holding the ribbon spool about half
a tooth past the check pawl (home position).

SOFT
PLIERS SECTION

Figure 67

If the feed pawl does not positively feed the
spool it is necessary to form the feed pawl.
The feed pawl has a soft sectionand when the
feed pawl is formed, this section will be
changed (Figure 67). No forming of the check
pawl should be attempted because it is hard-
ened and consequently will break easily. The
feed pawl should be formed by changing the
curvature of the soft section, using a pair of
pliers at the pawl end. The feed pawl and the
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check pawl should operate freely without binds
and when the ribbon reverse pawl is brought
away from the center of the machine against
the stud (B) (Figure 68), the ribbon feed and
check pawl assembly must not bind againstit
when moved up and down several times. If
this happens, remove the feed pawl and place
a screwdriver in the check pawl and pry it
away from the ribbon reverse pawl so that it
doesn’t bind against it. The feed pawl must
not bind against the check pawl and must op-
erate inside it freely. This freedom of move-
ment can be obtained by forming the lug of the
ribbon feed lever where it holds the ribbon
feed pawl so that the feed pawl is centrally
located in the check pawl (Figure 69). If the
lug has to be formed, check to see that the
ribbon feed lever operates freely throughout
its travel and it rides against the ribbonfeed
and check pawl assembly bracket without
binding against it.

With these adjustments properly made, the
pawls will not contact the spoolwhentheyare
pivoted out of engagement by the action of the
ribbon reverse bar. If they contact the spool
when the ribbonfeed levers operate, readjust-
ment is necessary.

STUD B

OQ

N2

Figure 68

Ribbon Guides

The ribbon guides should be adjusted so that
the ribbon goes through the guides freely and
centered in the slot. Form them right or left
to accomplish this. Adjust them fromfrontto
rear so they are roughly aligned withthe rib-
bon lift. They may be inclined toward the front
slightly so that the corner the ribbonturnsis
not quite so sharp. If the ribbon is cocked or
bears against the sides of the slot, twisting of
the ribbon through the guides may result.

Manual Positioning Stud

In Sequence
Loosen the toggle arm screw and the position-
ing lever screw.

1. Position the toggle arm so the toggle
spring is in the center detent stop (Fig-
ure 70). Position the manual position-
ing stud so it isinthe center of the slot
in the right base casting and tighten
the toggle arm screw.

2. Adjust the center detent stop so the
force required to move the manual po-
sitioning stud from position to position
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APPROXIMATELY 10° TO I5°
PAST VERTICAL

FORM HERE

POSITIONING LEVER SCREW ADJUSTMENT
005" END PLAY

COLOR SHIFT
TOGGLE PLATE

MANUAL POSITIONING STUD

Figure 70

DATE: November 9, 1962

CHANGE: Page 1-32, Manual Positioning

Stud
REASON: Adjustment Tolerance Change

EXPLANATION: Clarification of and addi-
tions to this adjustment.

In Sequence
Toosen the toggle arm screw and the position-
ing lever screw.

1. Set the manual positioning stud for stencil
operation by placing it inthe center of the slot
in the right base casting (Figure 70C). Note
that the color shift toggle plate is in an ap-
proximate 10 to 15 degrees past vertical
position (Figure 70A). Position the toggle
arm so its spring stud is vertically in line
with the stud on the toggle arm limit bracket
(Figure 70A). Tighten the toggle arm screw.

2. Form and position the detent stop to hold
the spring firmly in its concave surface dur-
ing stencil operation and to require minimum
and equal pressure to move it out of stencil
operation in either direction.

3. With the manual positioning stud in stencil
position locate the positioning lever over the
vertical slot in the ribbon lift control plate
(Figure T71). Tighten the positioning lever
screw for a maximum of .005” end play of
the lateral shaft (Figure 70B).

4, Loosen the toggle arm limit mounting
screw. Operate the manual positioning stud
and position the toggle arm limit to causethe
positioning lever to travel equal distances
from the vertical slot in the ribbon lift con-
trol plate. Tighten the screw and recheckthe
detent stop adjustment.

2/1/63 Insert Facing Page 1-32 1-324
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RIBBON REVERSE
PAWL —

N
[—CHECK PAWL

RIBBON FEED
LEVER—

FEED PAWL

— L,:l-——!"CORM LUG TO CENTER

I :L———- T~ FEED PAWL
i >

~TT-SPRING SUPPORT PLATE

Figure 69

and to the center is equal. Do this by
forming the detent stop back and forth.
3. Locate the positioning lever centrally
over the vertical slot in the ribbon lift
- control plate with the toggle arm and
the manual positioning stud located at
the center detent position and tighten

the positioning lever screw.

LEVER

\
1
1

POSITIONING

«—TOGGLE ARM LIMIT

RIBBON FEED,
REVERSE & LIFT

4. Loosen the mounting screw and adjust
the toggle arm limit so that the posi-
tioning lever operates equal distances
from the vertical slot in the ribbonlift
control plate as the manual positioning
lever is moved from position to posi-
tion. Tighten the screw and check the
detent stop.

Ribbon Lift (Figure 72)

‘Adjust thé ribbon Iift for height (when oper-
ated) so that a slash mark character is fully
printed by the ribbon in both positions. This
is ordinarily the tallest character in the type
basket. The percent sign, parentheses, or
number sign may also be used. The ribbon
lift must be free from binds. To check for
the freeness of operation, the clevis end of
the ribbon lift can be removed from the rib-
bon lift lever spring stud and the ribbon lift
moved back and forth to see that the travel
is equal from front to back and side to side.
If it is not, the tail of the ribbon lift can be
formed. Because the lift lever describes an
arc and the ribbon lift travels on the type
guide in a straight line, the freeness of
travel is important, and any binds can affect
the impression and ribbon action.

Adjust the ribbon lift stop so that when the
ribbon lifting height is changed by moving the
manual positioning stud back and forth rapidly,
the ribbon lift doesn’t move or “bounce” . Ifit
does, it indicates that the positioningleveris
not moving freely in the horizontal slot inthe
ribbon lift control plate.

POSITIONING LEVER SCREW

Figure 70

10/19/62
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RIBBON FEED,
REVERSE & LIFT

POSITIONING LEVER SCREW

RIBBON LIFT BAR \

RIBBON LIFT CONTROL PLATE

Figure 71

Form the ribbon lift stop to the rear of the
machine to remove the bounce. If the ribbon
1lift stop is moved too farto the rear, the rib-
bon 1ift control plate can be pivoted, causing
the ribbon lift bar to be moved to a partially
operated position. This will also cause the
ribbon lift to be partially operated upward in-
to the path of the type bar. If there is doubt as
to which direction to form, form the stop for-
ward until the ribbon lift bounces, and then
form the stop to the rear until the bounce is
removed.

RIBBON LIFT

BELL CRANK

RIBBON LIFT STOP

RIBBON LIFT BAR:

Ribbon Reverse

The tension of the reverse lever springs
should be such that they retain the release
levers in position over the ribbon spools but
should be very light sothat the reverse levers
can be easily operated by the tension of the
ribbon as it nears the end of the spool. The
ribbon reverse levers must be free of binds
and must clear the teeth of the spool so they
do not restrict its rotation. Their position
relative to the spool can be changed by form-
ing the lug (A) toward the rear of the machine
to move the reverse lever toward the rear of
the machine (Figure 73). By operating the
manual ribbon reverse lever on the ribbon
reverse bar rapidly several times the ribbon
reverse levers can be checked for bouncing
caused by the reversing action. This is caused
by the ribbon reverse pawlmoving on the stud
(B) as it is operated.

This bouncing can be removed by forming the
lug (A) downward, thereby changing the posi-
tion of the stud relative to the slotin the rib~
bon reverse pawl.

1-34

L RIBBON REVERSE
LEVER

STUD B

Figure 73

Note: Do not attempt to open the slot for
this adjustment because the part is
hardened and will break easily.

The ribbon reverse can be manually checked
by operating a type bar slowly with the ribbon
reverse lever pivoted to the rear and the feed
and check pawls engaged. By watching the
toggle spring it can be seen whether the re-
versing action is adequate and the reverse
bar pivots far enough.

Spool Retaining Springs (Figure 74)

The spool retaining springs should be posi-
tioned so that the spools are parallel to the
side of the machine. If they are cocked, er-
ratic feeding of the ribbon may result. They
should have sufficient tension to retain the
spool on the hub and prevent the spool from
overrunning, but not cause enough friction
that the feed pawl springs won’t be able to feed
the ribbon spools properly. This can also
cause ribbon reverse failure. Loosen the two
screws that mount the spring and shift it,
with the spool on the hub, so the spool lines
up with the side of the machine. If it is neces-
sary to change the tension of the spring, form
the spring with the spool off or the spring
removed from the machine. Tighten the
screws.

Ribbon Reverse Bar

The ribbon reverse bar should have from .015”
to .030” end play. It should be free from binds
and shouldn’t contact the spring support plate,
the bell cranks as they operate, or the basket
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DATE: October 9, 1962

CHANGE: Page 1-34. Ribbon Reverse Bar,
1st Paragraph.

REASON: Adjustment Tolerance Change

EXPLANATION: This change provides ad-
ditional ribbon reverse bar end play toler-
ance.

The ribbon reverse bar should have from
.005” to .030” end play. It should be free from
binds and shouldn’t contact the spring support
plate, the bell cranks as they operate or the
basket in the basket’s lower position. Form
the ribbon reverse bar.

The toggle spring should retain the bar in
either operated position. It should not make
the reversing action difficult. Sometimes
when the ribbon has traveled from spool to
spool several times the ribbon will become
loosely wound on the spools. Then when the
ribbon nears the end of the spool, the take up
spool will wind up the slack and the ribbon
will be stationary at the printing point. It is
necessary to manually reverse the ribbon
with the manual ribbon reverse lever (on the
right side of the ribbon reverse bar). The
adjustment of the spool retaining springs
should be checked.

2/1/63 Insert Facing Page 1-34
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— PARALLEL

SPOOL
RETAINING b
SPRING

Figure 74

in the basket’s lower position. Form the rib-
bon reverse bar.

The toggle spring should retain the bar in
either operated position. It should not make
the reversing action difficult. Sometimes when
the ribbon has traveled from spool to spool
several times the ribbon will become loosely
wound on the spools. Then when the ribbon
nears the end of the spool, the take up spool
will wind up the slack and the ribbon will be
stationary at the printing point. The type bars
may cut through the ribbon at this point.It is
necessary to manually reverse the ribbonwith
the manual ribbon reverse lever on the right
side of the ribbon reverse bar. The adjust-
ment of the spool retaining springs should be
checked.

TYPE SOLDERING

Type soldering is not ordinarily necessary
since the type slugs are welded to the type
bars in manufacture. There are many methods
and- special tools used to accomplish the
proper positioning of a type slug on the bar
while it is soldered, but when the various
fixtures are notavailable, the following meth-
od may be used.

1. Remove the type slugfromthe bar. Re-
move all the old solder. Tin the bar by
heating it and applying acid core sol-
der until a thin coating of bright solder
is left after wiping with a rag. Thisin-
sures that the surface will provide a
good bond.

Remove the old solder from the slugby heat-
ing and shaking off excess solder. Try some
new solder and see that the mating surface
is clean and bright.

With a thin coating of new solder onboth parts
very little trouble should be encountered when
the slug is soldered after being properly po-
sitioned.

10/19/62

TYPE SOLDERING &
FRONT PANEL SWITCHES

CAUTION: Keep all solder away fromthe
" type face on the slug. If solder
does get into the type face the
slug can be heated and the sol-
der removed by shaking the
bar or wiping with a rag.

In using the above procedure, rags can be
placed around the type bar. The type bar can
be positioned about halfway to the type guide
using a screwdriver or pair of pliers set
behind it. The flame of the torch should be
angled upward and not pointed to any part of
the machine.

2. Put the slug on the bar. If it is loose,
crimp the type slug so it will stay on
the bar and still be able to be moved.
If the slug won’t go on the bar, it may
be spread (slightly) so it will fit. The
slug should be tight but be able to be
shifted.

3. Make a strike up of N’s and spaces
(alternately) on a sheet of paper.

4. Position the carriage between the N’s.

5. Manually operate the type bar to the
ring and push the slug against the rib-
bon and paper. Restore the type bar
without moving the slug on the bar and
check the alignment of the character.

6. Reposition the slug until a good align-
ment is obtained and then the slug can
be held on the bar and solder applied
from the top (with the bar heated and
rags in the basket to keep hot solder
out of the machine). Excess solder can
be removed while still hot (with care)
but if the slug shifts the procedure will
have to be repeated.

7. Check the ring and cylinder adjustment
in both lower andupper case. If reposi-
tioning is indicated, the slug can be
shifted with a screwdriver when the
parts are heated carefully. (Iftoo much
heat is applied, the slug may shift too
much and it will again require reposi-
tioning).

FRONT PANEL CONTACT ASSEMBLIES

Panel Buttons

The panel buttons should have .005” to .010”
end play (collectively) and be free on the pivot
shaft. The buttons may be shimmed for the
end play indicated.

Break-Before-Make Contacts

1. The movable contact strap should have
sufficient tension to keep the panel but-
ton fully non-operated. Adjust by form-
ing.

2. There should be a .035” to .045” gap
between the movable strap and the n/o
make contacts with the switch non-op-
erated, and the contacts should be
moved a minimum of .015” with the
switch fully operated.
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MANUAL ADDENDUM 26

DATE: May 29, 1962

ADDITION: Page 1-35 preceding “TYPE
SOLDERING”

REASON: Tooutline new policies forusage of
certain features in Flexowriters.

EXPLANATION: Effective May 14, 1962, the
following policies are ineffect with reference
to all Flexowriters. Flexowriters in the field
are to be maintained as they have been. These
policies will facilitate manufacturing and
eliminate aligning problems that can’t be cor-
rected in the field.

A. Micro Gothic Condensed Type
1. The use of the double case alphabet is
discontinued. It will not be shown in the
Type catalog. Capital letters only, are
available and will be in the normal lower
case position.

2. The speed of the Micro Gothic Con-
densed machines is to be reduced from
575 RPM plus or minus 5 RPMto 525 RPM
plus or minus 5 RPM.

3. These Flexowriters cannot be used to
make direct Offset masters.

B. Inverted Type (Lower Case Characterson

To
. Not to be used for letter writingappli-
cations.

2. Not to be used to make direct Offset
masters.

C. Ribbon Mechanisms
1. Machines will be manufactured with
either Carbon ribbon or Fabric ribbon but
not both.

D. Solenoid-operated Basket Shift (RCA 501)

1. Aligning is secondary toproper opera-
tion.

2. Not to be used to make direct Offset
masters.

Service is effected to the extent that the speed
of the Micro Gothic Condensed machines
should be reduced (by changing the interme-
diate gears) and the improper usage of the
machines should be discontinued wherever
there are aligning problems due to saidusage.

1-35A Insert Facing Page 1-35
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CARBON RIBBON MECHANISM

3. As the switchis operated, the n/c break
contacts should follow the movable con-
tacts a minimum of .015” and have a
gap of .020” minimum (to the movable
strap) with the switch fully operated.

Make-Before-Break Contacts

1. The movable contact strap should have
sufficient tension to keep the panel
button fully non-operated. Adjust by
forming.

2. There should be a .020” to .030” gap
between the movable strap and the n/o
make contacts with the switch non-op-
erated, and the contacts should be
moved a minimum of .015” with the
switch fully operated.

3. As the switch is operated, the n/c
break contacts should follow the mov-
able contacts a minimum of .015” and
have a gap of .020” to .030” (to the
movable strap) with the switch fully
operated.

Double Make Contacts

1. The movable contact strap should have
sufficient tension to keep the panel
button fully non-operated.

2. With the switch non-operated, there
should be a .020” gap between the mov-
able contact and the first make strap
and a .020” gap between the first make

REWIND SPOOL

FEED ROLL
BRACKET

Figure 75 Carbon Ribbon Mechanism

1-36

strap and the second make strap. When
the switch has been fully operated, the
second make strap should have been
moved a minimum of .010”.

Locking Contacts

Contact assemblies with locking type contact
springs are to be adjusted according to their
configuration, maintaining the minimum .020”
gap to the make contacts. The end of the
movable contact spring may be formed toin-
sure positive locking.

CARBON RIBBON MECHANISM

The gears should mesh with minimum back-
lash and without binding. If they bind, use
shims between the bracket and the base cast-
ing and move it vertically or horizontally
(using the play in its mounting holes) to obtain
the gear mesh.

The feed roll and gear shaft musthavea slight
bit of end play (maximum .005).

DRIVE SPRING

FEED ROLL GEAR

ESCAPEMENT
WHEEL

10/19/62
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REWIND SPOOL

FEED

FEED ROLL
BRACKET

CARBON RIBBON

INTERMEDIATE
GEAR SHAFT

DRIVE SPRING

FEED ROLL GEAR

ESCAPEMENT WHEEL

INTERMEDIATE
GEAR BRACKET /.~

Figure 756 Carbon Ribbon Mechanism

DATE: October 9, 1962

ADDITION: Page 1-36, Front Panel Contact
Assemblies

REASON: Contact Adjustments

EXPLANATION: Provides adjustments for
contacts not previously included in the Flexo-
writer manual.

Form A-B Contacts

1. The movable contact strap should have
sufficient tension to keep the panel button
fully non-operated.

2. With the switch restored, the Form A
(make) contact should have anair gap of .035”
to .045”.

3. When the switch is operated, the Form B
(break) contact should open before the Form A
(make) contact closes and with the switchfully
operated, the Form B break contacts should
have at least .020” air gap. There should be at
least. .015” follow on both make and break
stationary straps.

2/1/63

Insert Facing Page 1-36

Form A Locking Contacts
1. 1In a restored position the contacts should
have a minimum air gap of .0207.

2. When the switch is operated the button
should positively lock and the stationary con-
tact spring should be moved at least .015”.
DATE: November 9, 1962 ‘
ADDITION: 1-36

REASON: Carbon Ribbon Adjustments

. EXPLANATION: Tolerance & adjustmentsas

described in this Manual Addendum.
ADJUSTMENT

The gears should mesh with minimum back-
lash and without binding. If they bind, use
shims between the bracket and the base cast-
ing and move it vertically or horizontally
(using the play in its mounting holes) to obtain
the gear mesh.

The feed roll and gear shaft musthavea slight
bit of end play (maximum .005).

1-36A
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Loosen the intermediate gear bracket mount-
ing screws and, with the tabular mechanism
latched, pivot the bracket in its mounting
holes for a minimum clearance of 1/16” be-
tween the intermediate gear shaft and the
bell crank link. This adjustment is neces-
sary to prevent choke off of the tab mech-
anism. -

The position of the bracket must also be such
that the head of its upper mounting screw
does not touch the tape guide pulley.

BELLCRANK LINK

1/16" MINIMUM
CLEARANCE

TAPE GUIDE PULLEY

INTERMEDIATE
GEAR SHAFT
INTERMEDIATE GEAR
BRACKET MOUNTING
SCREWS
Figure 75A
1-36B
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SLIDES & CAMS

SELECTOR

Selector Slides (Figure 1)

Form each selector slide so there is a mini-
mum of .005” clearance between the selector
slide operating stud and the operating exten-
sion of the selector slide in the non-operate
position. On the cam assemblies with the
small diameter selector slide operating stud
the selector slide operating extension should
be adjusted so it would have a minimum of
.005” clearance if the selector slide operating
stud were the large diameter.

T-18121

005" MINIMUM

Figure 1

Note: If the selector slide operating ex-
tensions were adjusted close to
.005” clearance to the smaller di-
ameter studs the contact would be
closed much too early and stay op-
erated muchtoo long, energizing the
punch error relay (KPE) and lock-
ing the keyboard.

Manually move each type bar to the platenand
check to see that the selector slides have ad-
ditional movement available before they are
limited by the retaining strip onthe top of the
front space bar. Also, for functional camas-
semblies such as the carriage return, tab,
back space, etc., place each cam on its high
lobe and check to see that the selector slide
has additional movementavailable (Figure 2).

POWER ROLL

REAR CAM ON
HIGH LOBE

Figure 2

10/19/62

Form the selector slide operating extensions
with the selector slide forming tool T-18121
for the previous two conditions. The selector
slides must operate without binds. Whenusing
the selector slide forming tool be careful not
to put a twist in the operating extension.

Selector Slide Cams (Figure 3)

The selector slide cams are not adjustable,
but there are two different cams used. One
has a curvature designed to operate the se-
lector contacts a “standard” amount of time
and the other, identified by three vertical
lines stamped on its side, has a curvature
designed to operate the selector contacts a
different amount of time. The plain cams
(“standard” cams) are used in any position -
on a selector slide. The cams with the three
vertical lines are used as common cams only.

Figure 3

Each type is used in specified positions as
follows:

Plain (unstamped) common cam:

1. Upper and Lower Case

2. Space Bar

3. Any position where a dummy type bar
is used.

4. Position W when used for any other

purpose than back space.

Short pulse (stamped) common cam:

1. Any position using a large single lobed
cam.
a. Back Space
b. Tab Operate
c. Carriage Return

2. All positions which have a printing type
bar.

Most of the common cams are the short pulse
(stamped) type. These cams are necessary for
use when a TCPC is connected to an SPS or
SPD because the pick-up and drop-out time
of code conversion relays is a factor. The
cam reduces the pulse length to output units.
The use of either cam does not change the

_ selector common contacts adjustment.
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BAILS, ROLLERS &
SC MOUNTING BRACKETS

Selector Coding Chart, SFD & SFD President

Selector Slide Cams

Selector Front or Keyboard Layout SFD SFD Tape CI

Position Rear Slide Chart Position Coding L.C. U.C. Function
1 F R C~3-4-5-9-10 C-3-4 10 4-5-6-7 - - Upper Case
2 R s C-2-3-4~5-9 C-2-3-4-5-9 2-3-4-5-6 - - Tab
3 F T C-5 C-5-6-11 5 2 2 Space
4 R - - - - - - -
5 F U 1-2-3~4~7-9 1-2-3-4-9 1-2-3-4~6 - - Punch Off
6 R 1 C-4-5-10 C-4-5- 10-12 4-5-7 3 4 q Q
7 F 2 C-1-9-10 1-6-7 3 4 a A
8 R 3 c-2 2 3 4 2 @
9 F 4 C-1-4-9 1~4-6 3 4 z Z
10 R 5 C-2-3-9 2-3-6 4 5 w w
11 F 6 C-2-5-9 2~5-6 3 3 8 s
12 R 7 C-1-2-5 1-2-5 3 3 3 #+
13 F 8 C-1-2-3-5-9 1-2-3~5-6 3 4 x X
14 R 9 C~1~3-5-9-10 1-3-5-6-7 3 4 e E
15 F 10 C-3-9-10 3-6-7 3 4 d D
16 R 11 c-3 3 3 3 4 $
17 F 12 C-1 5-9-10 1 5~6-7 3 4 c C
18 R 13 C-1-4-10 1-4-7 3 4 T R
19 F 14 C~2-3-5-9~10 5-6~7 2 4 f F
20 R 15 C-1-3-5 1-3-5 3 4 5 %
21 F 16 1 1-3-6 3 4 v \4
22 R 17 1-2-6 2 4 t T
23 F 18 1-2-3-6=7 3 4 g G
24 R 19 2-3-5 3 2 6 -
25 F 20 2-6-7 3 4 b B
26 R 21 4-5-6 3 4 y Y
27 F 22 4-6-7 3 4 h H
28 R 23 1-2-3 3 4 7 &
29 F 24 1-3-7 3 4 n N
30 R 25 3-5-6 3 4 u U
31 F 26 1-5-7 2 3 b J
32 R 27 C. 3 3 8 *
33 F 28 C-3-5-10 3-5-7 5 5 m M
34 R 29 C~1-4-5-9~10 1~4-5-6=7 2 2 i 3
35 F 30 C-2-5~10 2-5-7 3 4 k K
36 R 31 1-4-5 3 2 9 (
37 F 32 1~2~4-5-6 2 2 » N
38 R 33 2-3-7 3 4 o o
39 F 34 1-2-17 2 4 1 L
40 R 35 6 3 2 0 )
41 P 36 1-2-4-6-7 2 2 . .
42 R 37 1-2-3-5~7 3 4 P P
43 F 38 5~6~7 2 2 H H
44 R 39 1 3 3 1
45 F 40 1-5-6 3 3 /
46 R 41 3-4-7 - - Punch On
47 F 42 7 3 3 ?
48 R 43 2-3-4 - - Control
49 F v 8 - - Carriage Return|
50 R w 2-4-6 - - Back Space
51 F z C-2-4~5-9-10 2-4~5-6-7. - - Lower Case

Note: Underlined Common Cams ~ Use the short pulse cam (3 stamped lines)

Figure 4

Transverse Bails

The transverse bails should be straight and
free from binds. The bails’ weight should al-
low them to restore to home position. They
should have from .010” to .030” end play. The
end pivots may be formed to obtain the adjust-
ment. The right pivots should have no more
than .015” rotational play in the forked ends
of the contact shaft assemblies (Figure 6).

With the play in the transverse bail taken up
to the left and the play in the contact shaft
assembly taken up to the right, the end of the
fork on the contact shaft assembly should
maintain at least a half width engagement with
the transverse bail. Form the fork if neces-
sary.

The tines of the forked ends may be formed
to take up excessive clearances. The tine
should be formed which maintains or re-
stores the vertical attitude of the contact
operator.

2-2

Selector Slide Rollers .

The selector slide rollers should be free to
rotate on the bearing rods and should rotate
in the slots in the space bars without binds.

Selector Contact Mounting Brackets (Figure 7)
With the machine on its feet and the code se-
lector in operating position, adjust each se-
lector contact’s mounting bracket. Loosen the
mounting screws and position the bracket so
that the movable contact springs are against
the contact operator. When the operator is
pivoted toward the rear of the machine the
springs should follow the operator no more
than .010” (maximum). Tighten the mounting
screws.

Individually adjust each movable spring that
is not touching its operator by forming the
movable spring stiffener to the rear to allow
the movable spring to be againstits operator,
keeping in mind that the movable spring should
not follow the operator more than .010”.

10/19/62



FRIDEN SYSTEMS ADJUSTMENT

SELECTOR CONTACTS

Selector Coding Chart, SPS & SPD

SPS SPD
Selector Front Keyboard | Selector Slide  Standard Character or | Selector Slide  Standard  Character or
Position or Layout Cams Tape Function Cams Tape Function

Rear Chart Coding Coding

Slide Position L.C. u.cC.
1 F R 3-4-7-10 3-4-7 On1 C~3-4~5-9-10  3-4-5-6-7 Upper Case
2 R s C-2-3-4-5-6~9 2-3-4-5-6 Tab C-2-3-4~5-6-9 2~3-4~5~6 Tab
3 F T C-5-6 5 Space C-5-6 5 Space
4 R - - - - - - -
5 F U 1-2-3-4-7-9 1-2-3-4~6  Punch Off 1-2-3-4~7-9 1~2-3-4~6 Punch Off
6 R 1 C 4~5=7 Q 4-5-7 q Q
7 F 2 C 1-6-7 A 1-6-7 a A
8 R 3 C-2-6 2 2 2 2 @
9 F 4 c-1 1-4-6 Z 1-4-6 2 Z
10 R 5 C-2-3-9 2-3-6 w 2-3-6 w w
11 F 6 C-2-5-9 2-5-6 S 2-5-6 8 S
12 R 7 C-1. 3 1-2-5 3 #
13 F 8 1. X 1-2-3-5-6 x X
14 R 9 1 1-3-5-6~7 E 1-3~5-6=7 e E
15 F 10 3-6-7 D 3-6=17 d D
16 R 11 3 4 3 4 $
17 F 12 1-2-5-6-7 C 1-2-5-6=7 ¢ C
18 R 13 1-4-7 R 1-4-7 T R
19 F 14 2-3-5-6-7 F 2-3-5-6~7 f F
20 R 15 1-3-5 5 1-3-5 5 =
21 F 16 1-3-6 v 1-3-6 v v
22 R 17 1-2-6 T 1-2-6 t T
23 F 18 1-2-3-6-7 G 1-2-3-6-7 g G
24 R 19 2=-3-5 6 2-3-5 6 ¢
25 F 20 B 2-6~7 b B
26 R 21 Y 4-5-6 y Y
27 F 22 C H 4-6-7 h H
28 R 23 Cc- 7 -6-8 1-2-3 7 ?
29 F 24 C-1 N C-1-3-10 1-3-7 n N
30 R 25 C-3 \Y C=-3-5-9 3-5-6 u U
31 F 26 | C-1 J C-1-5-10 1-5-7 j J
32 R 27 C-4 8 4 8 *
33 F 28 C-3 M C m M
34 R 29 | C-1 1 C 1 1
35 F 30 C-2. K C k K
36 R 31 c-1 9 1 9 (
37 F 32 C-1 s c . y
38 R 33 Cc-2 0o < o o
39 F 34 | C-1 L < 1 L
40 R 35 Cc-6 0 Zero 6-8- 6 0 )
41 F 36 C-1 . c-1 1-2-4-6-7 ., .
42 R 37 | C-1 P C-1. 1~2-3-5-7 p P
43 F 38 C-5: & 5-8. 5-6=7 & ;
44 R 39 C-1: 1 1-6: 1 1 4
45 F 40 | C-1 / 1-5. 1-5-6 / :
46 R 41 | C-6 - 6-8 7 - »
47 F 42 C-1 1-2-4-5-7 % 1-2: 1-2-4-5-7 %
48 R 43 2-3-4-5-7-10 2-3-4-5-7 FC On 2-3 2-3-4-5=7 FC On
49 F v Cc-6 8 CR c-6 8 CR
50 R w - ——— BS 3-4-7-10 3-4~7 Onl On 2
51 F Z 2 2-3~4~6-7 On2 C~2~4-5-9-10  2-4-5-6-7 Lower Case |

Note:‘ Underlined Common Cams - Use the short pulse cam (3 stamped lines)

T_OPERATORS

CONTAC
SHOULD BE VERTICAL

Figure 5

015" MAXIMUM ‘PLAY

Figure 6
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Selector Contacts

Any selector contact, when used to energize
punch magnet or output unit coils, is tobe ad-
justed to a gap of .020” to .024”. Any selector
contact, when used to energize escapement
magnets in a. PSM machine, is to be adjusted
to a gap of .016” to .020”. The specified gap
is obtained by forming the stationary contact
stiffener. The selector should be in position
and the machine should be down on its base
when checking. Both contacts on each bifur-
cated set of contacts should touch.as nearly
simultaneously as possible and meet with
no more than .015” misalignment.

2-3
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SCC & SB CONTACTS

Selector Common Contacts

On an SFD, SC6 is a transfer contact, is a
break before make contact and should be ad-
justed so the gap between the center operate
contacts and the forward contacts is .020” to
.024” and, as the operate contacts are oper-
ated, the rear contacts follow the center con-
tacts no more than .010”.

Figure 7

Selector common contacts, when used to en-
ergize the punch clutch or output unit clutch,
must close after the contactsused to energize
code magnets close.

Figure 8

The gap should be .040” plus .006” or minus
.003”. Form the stationary contact stiffeners
for a starting gap of .040”. Disconnect the
leads of the contact and connect the tester
T~-18164 in their place. Operate thekeyboard,
trying all of the keys.

If a majority of the keys light both lights on

the tester, the pulse length istoolongand the
switch gap should be increased toward the

2-4

.046” clearance. If a majority of thekeys light
neither light, the pulse length is too shortand
the switch gap should be decreased toward the
.037” limit. The minority of selector slides
that are not within the desired range should
be adjusted by forming the operating exten~
sion. Keep in mind the .005” minimum clear-
ance to the cam assembly and be sure there
is additional movement when the type barisat
the ring or the cam lobe at the high point
(CR, Tab, Back Space, etc.).

Note: When checking, allow a few seconds
between key depressions to allow
the potential in the tester to delay,
insuring accurate readings.

A minimum of .010” follow ontheSCCis to be
maintained by the operation of all type bars.

These adjustments will give the desired pulse
length with a minimum amount of individual
slides requiring adjustment. With as much
follow as possible, and with the setting cor-
rect as observed using the contact tester,
the majority of the selector slides will give
a pulse length near the 36 millisecond limit
of the tester, which is desirable.

Note: At least .010” movement of the
stationary contact should be ob-
tained by the operation of all se-
lector slides.

Selector Bridge Contacts (Figure 9)

Adjust all selector bridge contacts except
those on SPS-C and SPD-C Flexowriters to
a .020” to .030” air gap by forming the sta-
tionary contact springs. This includes the
punch off contacts.

On SPS-C and SPD-C machines, adjust all
selector bridge contacts except contacts 7
& 8 on the carriage return contact in position
V to an air gap of .030” plus or minus .003”.
This includes the punch off contacts. Adjust
contacts 7 & 8 for an air gapof .050” plus or
minus .003”. These are the top two springs
in the stack up.

SELECTOR BRIDGE CONTACTS

(SEE TEXT)
CONTACT OPERATOR
S
/1
REAR / °
SELECTOR
e SS

STATIONARY CONTACT SPRING

Figure 9

10/19/62
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CODE SELECTOR OPERATIONAL
CHECK AND ADJUSTMENT

All stationary contact springs should be
moved .010” minimum by the operationof the
selector slide.

All selector contacts should close before the
selector common contacts close and open
after the common contacts open, including
selector bridge contacts.

If any slide fails to punch and the contact
adjustments are proper, the operating exten-
sion of the selector slide should be formed
closer to the cam assembly (but not within
.005”). If the operation still fails the common
contact gap may be decreased, but not below

10/19/62

OPERATIONAL CHECK

the .037” limit.

If the proper amount of escapement is notob-
tained (in PSM machines), check the setting
of the escapement magnet contacts, decreas-
ing their clearance toward the .016” minimum
setting.

Selector slides that cause the punch error
relay to energize (locking the keyboard)
should be adjusted away fromthe camassem-
bly by forming the operating extension.

If a selector common contact is set near its
minimum gap and slides tend to operate the
punch error relay, the common contact gap
may be opened toward its maximum setting.



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 32

DATE: October 9, 1962

CHANGE: Page 2-5,CODE SELECTOROP-
ERATIONAL CHECK AND AD-
JUSTMENT.

REASON: Adjustment Tolerance Changes.

EXPLANATION: Adjustment of selector
slides.

All stationary contact springs should be
moved a minimum of .010” by the operation
of a selector slide.

All selector contacts should close before the
selector common contacts close and open
after the common contacts open, including
selector bridge contacts.

If any slide fails to punch and the contact ad-
justments are proper, the operating extension
of the selector slide should be formed closer
to the cam assembly but not limit or choke
off the full operation of the cam. If the op-
eration still fails the common contact gap
may be decreased, but not below the .037”
limit.

If the proper amount of escapement is not
obtained (in PSM machines) check the setting
of the escapement magnet contacts, decreas-
ing their clearance toward the .016” minimum
setting.

Selector slides that cause the punch error
relay to energize (locking the keyboard)
should be adjusted away from the cam as-
sembly by forming the operating extension.

If a selector common contact is set near
its minimum gap and the slides tend to op-
erate the punch error relay, the common
contact gap may be operated toward its
maximum setting.

2-5A Insert Facing Page 2-5
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PUNCH

Figure 1 Installing The Tape

PUNCH ARMATURES (Figure 2)

The magnet armatures pivot on the armature
spring & pivot plates. Long-tipped armatures
are used on the odd-numbered magnets (1-3-
5-7) and short-tipped armatures are used on
the even-numbered magnets.

Note:

In the translator, short-tipped ar-
matures are used onodd-numbered
magnets and long-tipped armatures
on even-numbered magnets. The
reason for the difference in theuse
of the armatures in the twoassem-~
blies is that the direction of latch-
ing is different. Withthe armatures
used as they are, thelatchis always
on the long tip of the armature or
the body of the armature and never
on the short tip of the armature.

FRONT OF PUNCH ———

N
e oy

2.

PUNCH ARMATURES

Tape in Tape/Edge Card Punch

Edge Card in Tape/Edge Card Punch
Figure 3

The magnet assembly is mounted to the
punch casting by two screws. It should
be shimmed to provide .003” to .007”
clearance between the tips of the latch
levers and the undersides of thearma-
tures with the armatures attracted
(Figure 5).

Adjust the magnet assembly, front to
rear on the casting, to give .015” to
.025” clearance between the frontedge
of the latches and the rear end of the
punch levers with the latch levers en-

(@ 3.

LONG TIP
ARMATURE

LATCH LEVER LATCHING POINTS

Figure 2

Punch Ma%ets
1. With the armatures of the punch magnet

assembly in the attracted position, a
clearance of from .002” to .007” should
be obtained between the heel piece and
the armature (Figure 4). Loosen the
screws holding the armature spring &
pivot plate and move the plate up or
down as required. Be sure that the
plate gives the same clearance at both
sides of the magnet assembly and ad-
just both armature spring & pivot
plates.

10/19/62

002" 10 .007"

ARMATURE ATTRACTED [

Figure 4

gaged with their armatures (Figure 6).
Adjust the armature knock off bailso it
will contact all of the punch magnet
armatures, to move them simultane-
ously, by loosening the knock off brack-
ets (inner and outer) and positioning
them so the knock off bailis parallelto

3-1



FRIDEN SYSTEMS FLEXOWRITER
MANUAL ADDENDUM 21A

DATE: April 15, 1965

CHANGE: Page 3-1, Step 3 and Page 3-2
Figure 6

REASON: Adjustment Tolerance Change

EXPLANATION: This adjustment tolerance
change eliminates grinding the ends of the
latch levers during production. Grinding was
necessary to obtain the previous clearance.

PUNCH LEVER

Figure 6A

3. Adjust the magnet assembly, front to rear
on the casting, to give .010” to .025” clear-
ance between the front edge of the latches
and the rear end of the punch levers with the
latch levers engaged with their armatures
(Figure 6A).

3-1A Insert Facing Page 3-1
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FRIDEN SYSTEMS ADJUSTMENT

CAM SHAFT, PUNCH LEVERS
& PIN WHEEL

the magnet armatures and no closer
than .002” to the yoke’s surface where
the armatures touch when attracted
(Figure 7).

MOUNTING

SCREWS SHIM

HERE

@
@

UL Y
/ _—E‘oos“ -.o07"

ARMATURE
LATCH PUNCH
LEVER LEVER
Figure 5

5. The latch restoring bail (Figure 9)
should have from .003” to .015” side
play on its shaft. Measure the clear-
ance between the outer surface of the
bail and the inside edge of the outer
casting. The clearance is obtained by
the use of shims.

@
@

j«—.015"—.025"

LATC
LEVER

PUNCH
LEVER

Figure 6

Form the latch restoring arm so it
moves the latch lever .015” to .031”
from the latching point on the arma-
tures when the bail is fully operated
by the roller on the cam assembly
(Figure 8).

6. Loosen the locking nut and adjust the
armature knock off bail eccentric so
there is .001” to .003” clearance be-
tween the tips of the latch levers and
the armatures when the latch restoring
bail is fully operated by the roller on
the cam assembly. Tighten the locking

KNOCK OFF BRACKETS

OUTER INNER

KNOCK OFF
BAIL

1

ooz"
MINIMUM

Figure 7

nut and check the latch restoreandar-
mature knock off adjustments, read-
justing if necessary.

Cam Shaft

The cam shaft must have no more than .005”
end play between the bearings and turnfreely.
Shim the shaft as necessary.

Punch Levers (Figure 10)

1. Both the inner and outer punch lever
drive arms must be parallel and oper-
ated equally by the punch cams. Check
by rotating the drive shaft until the in-
ner and outer rollers are at the hxgh
dwell of the punch cams. If the rollers
do not contact the cams and turn equal-
ly, loosen nut (A), hold both of the rol-
lers against the cams, tighten the nut
and check.

2. When the punch pins are withdrawn
below the guide block surface, the rear
ends of the punch levers should not be
able to be moved up far enough topre-
vent latching by the latchlevers. There
should be a perceptible (.001”) clear-
ance between the rear end of the punch
levers and the top of the pivot shaft
when the punch pins are down in home
position. Loosen the guide comb mount-
ing screws, position the guide comb to
meet the requirements and tighten the
screws.

Pin Wheel

Shim the pin wheel and ratchet assembly be- -
tween the bearings so it has a maximum of

.001” end play and turns freely without bind-

ing. Locate the shims so that the pins on the
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PIN WHEEL
KNOCKOFF BRACKET ( INNER 8 OUTER)
KNOCKOFF BAIL
@ .00 007"
APPROX. POINT WHERE ARM
A : MAY BE BENT TO OBTAIN
1A ) THE 0I5 — 031 CLEARANCE
’ ~ o
ARMATURE / B @
~Or CAM ASSEMBLY
ECCENTRIC
.015% 031"
LATCH LEVER ARMATURE KO. LINK
',;% /~———— LATCH RESTORING BAIL
Figure 8

pin wheel are aligned with the feed hole punch
pin in the guide block (Figure 11).

To check, remove the plastic chad cover and
the two mounting screws for the die block.
Remove the die block by turning the chad
cover screw into the tapped hole between the
mounting screw holes.

CAUTION: Do not pry it up with a screw-
driver.

LATCH RESTORING
BAIL

SPT
OUTER CONTACTS
CASTING

Figure 9

Cycle the punch until the feed hole punch pin
operates and place the pin to pin wheel gauge
T-18150 on the punch pin and the pin wheel.
The gauge should be parallel to the inside
casting. :

10/19/62

GUIOE 8 DIE
PERCEPTIBLE  CLEARANCE BLOCK’
(.001" MINIMUM):

LATCH
LEVER

Figure 10

In the tape/edge card punch the rear pinwheel
must also be shimmed. First, the card guide
assembly must be removed. Remove the two
screws mounting the card guide assembly to
the inside casting and loosen the screw under-
neath the table on the outside casting. Note
that there are two washers under the card
guide at the front inside casting mounting
screw and one washer atthe rear inside cast-
ing mounting screw. The rear pin wheel can
then be shimmed to no more than .001” end
play, maintaining the alignment to the pin to
pin wheel gauge.

If the gauge is on the operated feed pin and it
doesn’t fit on the front pin wheel pins longi-
tudinally, adjust the detent eccentric so it
does. If the rear pin wheel doesn’t fit the
gauge longitudinally, loosen the idler gear
mounting screws, releasing the rear pin
wheel.

Once the two pin wheels are shimmed, the rear
pin wheel must be matched to the front pin
wheel so it has exactly the same attitude to an
edge card. Loosen the pinion on the rear pin
wheel shaft and adjust the idler gear so it
meshes with the pinions with a minimum of
backlash (Figure 12).If backlashis necessary

3-3
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TAPE STRIPPER

SHIM PINWHEELS HERE

\

L e 1@

00 §

U

I PARALLEL

T18150

T T

1
1
|

k
©00P0 0600

REAR PINION |
REAR PINWHEEL FRONT
PINION
IDLER GEAR
Figure 11

to eliminate binds, be sure that the pinionwill
allow the pin wheel to move to the rear. Place
the pin to pin wheel gauge on both pin wheels,
turning the rear pin wheel shaft until the pins
fit the gauge. Be sure that the pinions engage
the idler wheel fully, and tighten the rear
pinion.

Check the alignment and smoothness of move-
ment by placing an edge card on the pin
wheels and being sure that the pin wheels
carry the card through the punch without
causing any distortion of the feed holes. By
lifting the detent roller away from the ratch-
et on the pin wheel shaft assembly and turn-

| FRONT PINWHEEL

ing the feed knob, the smoothness and cor-
rectness of the adjustment can be noted.

Tape Stripper

Shim the tape stripper, where it mounts to the
inner casting, so the groove for the pin wheel
is centered on the pin wheel. Its top surface
should be flush or very slightly below the top
surface of the guide block (Figure 13). The
tape stripper must not touch the pin wheel.
Adjust by shifting the stripper under the
mounting screws and/or forming; but form
only if necessary, being careful not to mar
the surface of the stripper.

Figure 12

3-4 e
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TAPE PRESSURE
GUIDE BLOCK ARM

TAPE STRIPPER

Figure 13

The tape stripper shouldalso be formed so its
curved surface is as concentric tothe curva-
ture of the base of the pins on the pin wheel
as possible. Then the pins will have the abil-
ity to engage the card or tape as fully as
possible.

Tape Pressure Arm
Tape Punch: The inside surface of the tape

pressure arm should be concentric to the
curved surface of the tape stripper and it
should be slightly above (maximum .010*)the
top surface of the guide block to allow tape
clearance between the tape stripper and the
tape pressure arm. Form if necessary, being
careful not to mar the surface of the pressure
arm.

Tape/Edge Card Punch: Adjust the tape pres-
sure arm to provide clearance (maximum
.010”) between the tape stripper and the tape
pressure arm. Insert a card in the punchand
be sure that both sides of the tape pressure
arm bear equally against the card. The main
point of pressure should be on the cardat the
top three pins of the pinwheel. Form if neces~
sary, being careful not to mar the surface of
the pressure arm.

Registration - Lateral

Tape Punch: Adjust the tape guide onthe tape
runout arm so that there is .394” plus .000”,
minus .004” from the center line of the feed
hole to the right edge of the tape. To check,
feed a length of tape and check it with gauge
T-18118.

Tape/Edge Card Punch: By the use of shims
and the spacers (two spacers under the front
mounting screw and one spacer under the rear
mounting screw), adjust the card guide as-
sembly, on the inner casting so it is flush to
.005” belew the surface of the die block.

Remove the card hold down spring to adjust
the card guide assembly. Loosen the mounting
screws and locate the card guide assembly so
the rectangular opening is located (front to
rear) centrally over the rear pinwheel. Fur-
ther locate the card guide assembly sideways
so that with a card on the pin wheels, there
is .005” to .010” clearance between the edge
of the card and the guide edge of the table.
Lift the card over the pins and to the right

10/19/62

TAPE PRESSURE ARM
& REGISTRATION

until it touches the guide edge of the table and
then move it back on to the pins. This move-
ment should be .005” to .010”. Tighten the
two mounting screws on the top of the card
guide assembly and tighten the screw under-
neath the table, forming the slotted mounting
close to the outside casting ifnecessary. The
table should not be forced down farther than
the outside casting (above the rear pin wheel
pinion) will allow. Mount the card hold down
spring, forming it if necessary, so it just
touches the periphery of the pin wheel and
keeps a card on the pin wheel.

Adjust the tape guide on the card guide as-
sembly so there is .394” plus .000”, minus
.004” from the centerline of the feed hole to
the right edge of the tape. To check, feed a
length of tape and check it with gauge T-18118.

Install the die block and adjust the outside
card guide for the width of the card plus a
slight clearance to allow for normal expan-
sion.

Note: An edge card with pre-punched feed
holes is placed under the outside
card guide, and an edge card with-
out feed holes is placed over the
tab, to guide the card through the
punch. Locate the outside card guide
vertically so it allows a card to feed
under it with a slight clearance.
This clearance should be minimum
because the guide keeps the card
against the card table Microswitch.

Registration - Longitudinal

The registration of the tape, thatis, the spac-
ing of the feed holes, must be .100” * .001”
from center to center or 60 codes in 6.000”+
.015” overall. To check, place alengthof tape
on the registration gauge T-18118 and note
the alignment.

If the registration is incorrect, loosen the
locking nut and turn the detent eccentric
slightly (Figure 15), tighten the locking nut,
feed a length of tape and check the registra-
tion with gauge T-18118.

The proper setting gives a distance of .600”
from the centerline of pin (A) to the center-
line of the feed hole punch pin (Figure 14).
Since there are five positions (or feed holes)
between these points, the distance between
each of the feed holes is .100”.

Regardless of the fact that the pinwheel is de-
signed to carry tape with the feed holes spaced
.100” from centerline to centerline, setting
the detent so that the distance between the
centerline of the feed hole punch pin and the
centerline of pin (A) is not .600” will cause
each set of seven feed holes to have an incor-
rect dimension even though the pin wheelro-
tates the same number of degrees each time
the punch cycles. It is important to note that

3-5



FRIDEN SYSTEMS ADIUSTMENT

FEED & SPT CONTACTS

ECCENTRIC ADJUSTS (A)
WITHIN THIS RANGE
| —

EXAMPLE | %
[
Id—AY—»—m

LONGER THAN _10Q"
EXAMPLE 2 ©00o00( \\oooooo?%o

A

—AZ—,

EXAMPLE % 00000

Figure 14

at any point in the rotation of the pin wheel a
pin is at pin position (A) when the feed hole is
punched.

In example 1, AX is .600” and the distance
between the feed hole centerlines is .100”
(AX/6). In example 2, AY is greater than AX
in example 1 and the distance between the feed
hole centerlines is greater than.100” (AY/6).
In the same manner (example 3), AZ is smaller
than AX and the distance between the feed hole
centerlines is less than.100” (AZ/6). Any de-
tent setting that changes the dimension from
AX (.600”) toward AY or AZ will cause a dif-
ferent spacing between the centerlines of
adjacent feed holes.

From the point where the tape engages the pin
wheel at pin position (A), the error in the
registration is not corrected by the spacing
of the pins on the pin wheel because each pin
bears the same incorrect relationship to the
feed hole punch pin.

Note: If the registration can’t be set, ad-
just the eccentric stud for the feed
pawl lever so the eccentric’s high
point is down and the feed lever is
up and readjust.

Feed (Figure 15)

1. Withthe registration adjustments prop-
erly made, loosen the locking nut and
adjust the feed pawl lever eccentric
screw so that the feed pawl moves the
ratchet on the pin wheel shaft assem-
bly to within .010” of fully detented po-
sition. The travel should never be past
the fully detented position. The travel

3-6

can be checked by lifting the detent
roller away from the ratchet, and cy-
cling the punch so the feed pawl is at
the limit of its travel from rest posi-
tion. By allowing the roller to just
touch the ratchet, the location of the
ratchet can be seen with respect to the
detent roller. If the feed pawl stop
interferes with the movement of the
feed pawl, adjust it so it is fully out of
the way.

DETENT ROLLER
DETENT

FEED PAWL LEVER

ECCENTRIC

FEED ROLLER

Figure 15

2. Manually operate the feed pawl lever
so the feed pawl is against the ratchet
with the ratchet fully detented. Loosen
both mounting screws and adjust the
feed pawl stop eccentric, bringing the
feed pawl stop so it just touches the
feed pawl without pressure, and tighten
the mounting screws without changing
the eccentric’s setting. Move the feed
pawl back and forth to be sure that the
feed pawl is not binding between the
ratchet and the feed pawl stop. There
should be no visible clearance.

Uniform feed is essential to uniform
registration; Therefore, the better the
feed adjustments, the more uniform the
registration.

TAPE RUN OUT ARM
TAPE PRESSURE
ARM.

TIGHT TAPE ARM
(TAPE' TENSION ARM)

Figure 16

Contacts

SPT: The SPT contacts should be adjusted to
.020” to .025” air gap with the Tight Tape Arm
and Tape Pressure Arm in the normal posi-
tion. Either the removal of the tape from the
punch, forward movement of the Tape Tension
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Arm or operation of the Tape Pressure Arm
should close the contacts with a minimum of
.002” follow on the stationary strip (Figure
16).

SPL: When the SPL contacts operate, the nor-
mally closed stationary contacts should follow
the movable contacts .005” to .010”. Form
the stationary contact stiffeners. With the
SPL contacts at rest there should be a .040”
gap between the movable contacts and the n/o
contacts. Form the contact stiffeners. This
adjustment gives a break-before-make opera-
tion of the SPL contacts (Figure 17).

PUNCH LOCK CAM

SPL CONTACTS

= CONTACT OPERATING BAIL
TAPE/EDGE CARD READER ONLY

Figure 17

Note: Whenever there is a KPE in the cir-
cuit, SPL should never be adjusted
to be make-before-break.

The Tape/Edge Card punch contains a set of
normally open contacts used inthe Card Feed
circuit. These contacts should be adjusted to
a .030” gap when non-operated. There should
be an appreciable amount of follow when the
contacts make (Figure 17).

Microswitch - Tape/Edge Card Punch
(Figure 18) .~

The Microswitch should be adjusted using
standard fan fold cards with the last row of
holes in the first card atthe punching station.

Adjust the Microswitch by means of the switch
mounting plate so that when thé roller has
started to be moved, by the ratchet, toward
the next detented position, the apex of the
switch arm will come up into the 1/4” hole in
the card. This should cause the switch to oper-

CARD GUIDE ASSEMBLY
A

SWITCH ARM'

MICRO SWITCH

SWITCH MOUNTING
PLATE

MOUNTING SCREWS

Figure 18
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SPL, SCF CONTACTS &
PUNCH CLUTCH

ate before the roller has become fully de-
tented.

Then when the roller has started toward the
next detent position, the card must again oper-
ate the switch before the roller has become
fully detented.

At this point the card should be holding the
switch arm down and the punch must have
stopped cycling, positioning the card so the
second feed hole in the card is atthe punching
station.

This position is the proper point to start
punching information in an edge card. Then
the card can be trimmed inthe “Card Cutter”
and subsequently inserted in an edge card
reader so that the first code containing infor-
mation can be easily positioned at the reading
station.

Punch Clutch

1. Position the collar on the clutcharma-
ture shaft to allow the clutcharmature
.005” to .015” end play on the shaft
(Figure 19). Push the shaft all the way
toward the casting so the clutchdetent,
armature knock offarmandwasherare
against the magnet yoke assembly. Push
the clutcharmature away from the cast-
ing so it touches the armatureknock off
arm and locate the collar .005” to .015”
from the clutch armature and tighten
the set screw.

003
oo
SLEEVE
l«— CLUTCH ARMATURE

COLLAR

® 3

b
005" TO 05"
 Figure 19

Always have the shoulder on the collar
inboard toward the casting so it can’t
contact the punch gear.

2. There should be a visible to .012” clear-
ance between the armature and the
lower clutch coil when the armature is
fully attracted to the upper clutch coil
(Figure 20). If this clearance is notob-
tained, change one or both magnet coils.
Change the armature itself ifitisworn
where it contacts the upper clutch mag-
net coil.

3. Cycle the punch shaft until the clutch
sleeve touches the armature and the
clutch detent is short of latching.

Loosen the two mounting screws and
position the clutch magnet yoke so there

3-7



Fi‘RlDEN SYSTEMS ADIUSTMENT

PUNCH CLUTCH

is .003” to .006” clearance between the
tip of the clutch sleeve and the tip of the
clutch armature with the armature fully
attracted (Figure 20).

{ DELAY. CONTACT)

Figure 20

4. Cycle the punchabout half way and form
the armature stop so there is .001” to
.008” clearance between the clutchar-
mature and the low surface of the clutch
sleeve (Figure 21).

FORM
/HERE

001"70 008"

Figure 21

5. Cycle the punch until the feed has oc-
curred and the feed lever roller just
comes on to the low dwell of the feed
cam. Locate the detent camon the shaft
so there is .003” to .008” clearance
between the punch gear and the bearing
at the punch casting (Figure 19). Be
sure that all of the clutch parts and the
punch gear are tight against the detent
cam when obtaining the setting. Further

SCRIBE MARK

DETENT

GAM TOUCHING

A\
1

o

FEED LEVER
ROLLER

Figure 22

SCRIBE MAS
PONGH BASHNY i

locate the camrotationally soitis .125”
(plus or minus .020”) short of latching
on the clutch detent (Figure 22). There
is a scribe mark on the cam at this
point and it should be aligned with the
latching end of the clutch detent.

On punches that do not have the scribed
detent, put the timing dial T-18088 on
the end of the punch shaft and locate
the cam so the clutch detents 15° past
the start of the low dwell of the feed
cam (plus or minus 3°) (Figure 23).

PAWL.
STOP

ECCENTRIC STUD

Figure 23

LEVER ARM

Cycle the punch shaft sothe detent cam
is about halfway around in the shaft’s
rotation and manually turn the clutch
sleeve backward to be sure that the
square stud on the inside of the sleeve
is against the non-expanded clutch
spring. Maintaining this condition, con-
tinue to cycle the punch until the detent
cam is .005” to .062” short of latching
(Figure 24). At this position, turn the
clutch collar (set screws loose) toward
the armature latching surface until it
touches. This results in the clutch
spring being properly positioned to ex-
pand as the clutch detents. Tighten the
clutch collar set screws with the clutch
collar tight against the clutch detent
cam.

Cycle the punch shaft until the armature
knock off roller is on the high dwell of
the knock off cam (Figure 25). Form
the armature knock off arm so there is

Figure 24
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FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 33

DATE: May 15, 1963
CHANGE: Page 3-8, Step 7.
REASON: Adjustment Tolerance Change

EXPLANATION: The present .005” to .010”
clearance at armature knock off is difficult
to obtain due to play in the parts and the fact
that it is an adjustment obtained by forming.
It is hereby changed to .003” to .010” to fa-
cilitate the adjusting of the part (by forming).

003" -.010"

KNOCK QFF CAM

. - ﬁ\/;‘oam HERE
\‘ \ARMATURE
CN‘
a
N
gk o @
Figure 25

7. Cycle the punch shaft until the armature
knock off roller is on the high dwell of the
knock off cam (Figure 25). Form the arma-
ture knock off arm so there is .003” to .010”
clearance between the armature knock off
arm and the clutch armature. The armature
knock off occurs between 215° and 225°. If it
occurs during the first part of the cycle the
armature knock off cam is installed incor-
rectly and it must be removed and reinstalled
so the high point is on top with the clutch
detented.

5/15/63 . Insert Facing Page 3-8
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FRIDEN SYSTEMS ADJUSTMENT

PUNCH CLUTCH

.005” to .010” clearance between the
armature knock off arm and the clutch
armature. The armature knock off oc-
curs between 215° and 225°. If itoccurs
during the first part of the cycle the
armature knock off camis installed in-
correctly and should be removed and

KNOCK OFF CAM

Figure 25

10/19/62

reinstalled so the high point is on top
with the clutch detented.

Loosen the set screws on the knock off
cam and locate it so the clutch can
overtravel from 1/64” to 1/32” before
the cam contacts the clutch sleeve (Fig-
ure 26).

DETENT CAM

DETENT

Figure 26



FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 33

DATE: October 9, 1962
ADDITION: Page 3-9
REASON: Tolerance Adjustment

EXPLANATION: Provides Punch to Flexo-
writer gear mesh for minimum of noise.

Mounting the Punch to the Flexowriter

With the Flexowriter upright, position the
punch on the base casting to provide a gear
mesh which will resultina minimum of noise.
Backlash between gears should be held to.003
to .010 inch. Tighten the mounting screws.

3-9A Insert Facing Page 3-9
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FRIDEN SYSTEMS ADIUSTMENT

PUNCH TIMING CHART

MODEL 2 PUNCH TIMING CHART
(AVERAGE VALUES)

- DEGREES
DEGREES ROTATION . . N N . " . . -
0° ' as° 90° 136° 180° 2285° 270° 3150 360°
CLUTCH
ARMATURE
KNOCK OFF —
LPC
e ONE _PUNCH 4
SHAFT ROTATION e
RESTORE
PERIOD

CONTACT TRANSFER
DURATION

SPL

g fe—mar—s|
PUNCH BLEVER
FRAME ASSEMBLY

RESTORE PERIOD

FEED HOLE PUNCH
CODE ARMATURE PN

KNOCé(-OFF b ARMATURE KNOCK
OVERTRAVEL OFF Bl

FEED PAWL | /—\

PAWL ENTERS

RATCHET
FEED LEVER
ARM — ATCHE
( TAPE ADVANCE) TURNS
PUNCH SPEED 1000 RPM
TIME IN 4 i 1 L L L I

. MILLISECONDS o s o B 20 25 o 3 40 45 so 55
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FRIDEN SYSTEMS ADJUSTMENT

CAM SHAFT &
CONTROL ARMATURE ASSEMBLY

READER

All Readers

The reader cam shaft speed should be from
570 to 580 RPM, measured on the end of the
reader shaft, with the motor operating on
rated voltage. The speed the machine was
aligned to is given on the envelope containing
the specifications and schematic wiring dia-
grams. The speed is changed by adjusting the
split pulley on the motor shaft and it should
be kept in mind that changing the split pulley
adjustment will change the speed of the power
roll, translator and punch.

SHIM

HERE ~ Rt~ !
002" \\
MAXIMUM

q 1

002" TO .005" END PLAY
Figure 1

The maximum allowable end play onthe reader
cam shaft is .002”. The reader shaft should
be shimmed to obtain the adjustment (Fig-
ure 1).

Control Armature Assembly

In Sequence

1. The end play of the armature control
assembly on the pivot shaft should be
from:.002” to .005”. Loosen the collar
set. screw and position the collar to
obtain the adjustment. Tighten the col-
lar and be sure that the control arma-
ture and control arm pivot freely.

2. Adjust the control armature to lie flat
against the magnet core with the roller
at the low dwell of the armature knock
off cam. Form at point .(A) (Figure 2).

3. With the control armature assembly
roller on the high dwell of the armature
knock off cam, form the armature stop
arm for .000” to .003” clearance tothe
residual pin (Figure 3). At this time
there should be .025” to .030” clear-
ance between the control armature and

10/19/62

ROLLER AT LOW DWELL

ARMATURE
STOP ARM

POINT A

Figure 2

the magnet core at the center point of
the core (the armature will have a
slight angle to the core because of its
pivot mounting). If the clearance (.025”
to .030”) isn’t obtained, form the ar-
mature at point (A) to achieve the ad-
justment and recheck the other adjust-
ments. The roller will ride off of the
low dwell of the knock off cam.

4. The control arm should be straight ex~
cept for the 11°15’ bend near the top.
Form at point (B) to straighten. On a
tab card reader, form both arms but
only if necessary.

5. With the control armature fully at-
tracted to the core (roller on low dwell)
loosen the locking nut and adjust the set
screw on the control arm so that, as
the interposer bail comes down pastthe
latching surface of the controlarm, the
control arm clears the latching pointon
the bail by .002” to .005” (Figure 4).
The clearance will very likely be
changed by tightening the locking nut,
so the screw should be turned and the
nut tightened before checking the clear-
ance. In a tab card reader, adjust both
control arms.

" ( POINT A
.ooo
TO ~——CONTROL
003" ARMATURE

025" TO .030"
AT CENTER LINE

Figure 3

Note: With the roller on the high dwell of
the knock off cam.and the armature
away from the magnet core, the
interposer bail arm should overlap

4-1
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FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 23

DATE: January 30, 1964

ADDITION: After “All Readers”, Page 4-1.

REASON: Changes in the adjustments for

the single cycle reader clutch.

EXPLANATION: All Systems Flexowriters
contain this new device. As of October 11, 1963
all Flexowriters shipped are adjusted to the
new tolerances.

003 TO .006

.001T0.012

Figure 1

MAGNET YOKE ASSEMBLY

1. Loosen the locking nut and set the armature
stop screw so there is .001”to .012” clearance
between the armature (manually attracted)
and each coil core (Figure 1.)

2. Slightly loosen the screws which mount the
magnet yoke. Position the magnet yoke so the
armature manually attracted) has .003” to
.006” clearance to the tip of the clutch sleeve
and the latching surface of the clutch sleeve
is parallel to the end of the armature. Tighten
the mounting screws.

3. Form the armature stop armsothearma-
ture has .001” to .008” clearance to the low
surface of the clutch sleeve when the armature
is not attracted to the clutch magnet coils

(Figure 2).

4-1A Insert Facing Page 4-1

.001 7O .008

ARMATURE STOP ARM

Figure 2
CLUTCH COMPONENTS

The following procedure is for completely ad-
justing the clutch. Steps 1, 2,3 & 4 are neces-
sary to obtain the correct relationship of the
clutch shaft sleeve and the clutch collar. If the
clutch shaft sleeve is butted against the inter-
poser/feed ‘cam cluster and the cluster is
against the needle bearing and there is .005” to
.015” clearance between the clutchcollar and
the outer casting (Figure 3) steps 1, 2, 3 & 4
need not be performed. (Simply loosen the
setscrews for the interposer/feed cam clus-
ter, detent cam, overtravel stop and end col-
lar.)

CLUSTER TOUCHING
DETENT CAM

CLUTCH SHAFT SLEEVE
(SHADED AREA)

STER

Figure 3

1. Loosen the setscrews on the end collar
and remove it. Disengage the end of the
clutch spring from the square stud inside the
clutch sleeve and carefully remove the clutch
sleeve. .

Note: If the reader is not mounted in the
machine, the clutch shaft can be re-

~ moved by sliding it to the right after
.the end collar setscrews are loosened.

1/30/64



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 23

2. Remove the plastic clip which retains the
armature pivot shaft and remove the shaft
and parts mounted on it. Loosen the setscrews
on the overtravel stop and remove it. Loosen
the setscrews for the interposer/feed cam
cluster, detent cam, overtravel stop and
clutch collar.

3. Push the clutch shaft sleeve to the right
so the interposer/feed cam cluster is against
the needle bearing in the inner casting and the
shoulder on the clutch shaft sleeve is against
the interposer/feed cam cluster and tighten
one of the cluster’s setscrews.

4. Maintaining the clutch shaft sleeve to the
right, position the clutch collar .005” to .015”
from the outer casting and tighten both of its
setscrews securely.

5. Reinstall the overtravel stop & clutch
sleeve. Set the end of the clutch spring against
the square stud on the inside of the clutch
sleeve and turn the clutch sleeve clockwise
until the spring is fully expanded and install
the end collar. Leave the setscrews on the
overtravel stop loose but temporarily tighten
the setscrews on the end collar, leaving a
slight clearance between it and the clutch
sleeve. (Install the clutch shaft if it has been
removed.) Reinstall the clutch armature and
the parts previously removed from the clutch
magnet yoke.

6. Advance the clutch by means of the reader
coupling until the sleeve stops against the
armature. Set the detent cam washer against
the detent cam, position the detent cam so
there is clearance to the needle bearing, .003”
to .005” and set the detent cam .032» (maxi~
mum) short of latching. Tighten the set-
screws. Latch up the clutch and either turn
on the machine or rapidly advance the reader
coupling. If the detent cam moves away from
the detent arm, increase the amount of under-
latch slightly but not in excess of .0327. No
minimum underlatch is specified as long as
the detent cam does not move away from the
detent arm when the clutch is latched and the
clutch shaft turns freely when the clutch
mechanism is fully adjusted. Be sure that the
clutch shaft sleeve has the .003” to .005” end
play that should be obtained by this adjust-
ment.

*Manually attract the clutch armature with
the clutch latched and the power off. The
clutch sleeve must move so it can no longer
be caught by the armature. If it doesn’t, check
the adjustments and the clutch spring.

7. Position the overtravel stop to the right
tight against the clutch collar and set it to
allow the clutch cam to overtravel .015” to
.031” past the detent arm. Tighten the set-
screws securely.

3/4/64

8. With the clutch shaft and the clutch shaft
sleeve to the left as far as the parts will allow
(Figure 4), and the clutch sleeve against the
clutch collar, loosen the setscrews on the end
collar, set it .003” to .008” from the clutch
sleeve (tight against the clutch collar) and
tighten the setscrews.

TOUCHING TOUCHING

—~«—003"T0 008",
%
® il
£
& ;
o
% 23
END COLLAR s 2
CLUTCH SLEEVE 2
DETENT CAM
READER
TOUCHING WASHER 'COUPLING
Figure 4

Check the clutch sleeve for .0037to.008” end
play and check the clutch shaft to see that it
turns freely when the clutch is latched.

FLUSH OR BELOW. CLEARANCE

9. Loosen the setscrews on the interposer/
feed cam cluster and, with the clutchlatched,
set the cluster so the feed cam roller is just
onto the high dwell and the interposer cam
roller is started down the very slight inter-
mediate high dwell (Figure 5) and tighten the
setscrews.

Check and make sure the reader pins are flush
or below the top surface of the guide block and
the feed pawl is down away from any possi-
bility“of contact with the ratchetasitis rota-
ted manually. The cams must have at least a

'756% bite on the cam rollers. When checked

with a timing dial, the reader common con-
tacts must close 68 degrees plus or minus
two degrees after zero.

10. Loosen the setscrew for the collar and set
it so the detent arm has .005” to .015” side
play. Tighten the setscrew.

Periodically check the ends of the setscrews
to see if they are flattened out. Replace the
defective ones. Make sure all of the setscrews
are securely tightened.

Corrected Page (*Denotes Added Paragraph) 4-1B



FRIDEN SYSTEMS ADJUSTMENT

FEED & INTERPOSER GUIDE

the control arm by a minimum of
.050”, insuring that the interposer
bail will not operate when the reader
magnet is energized at other times
than the start of the cycle. Recheck
the adjustments if the .050” mini-
mum isn’t obtained (Figure 5).

.002" TO 005"

INTERPOSER
CAM

Feed Control

1. With the feed pawloperatingarmroller
on the high dwell of the feed cam, the
feed latch should move freely over the
lug of the feed pawl operating arm.
Form the feed pawl operating arm to
meet the above requirement (Figure 6).
The clearance is necessary to insure
unlatching.

LATCt\l SHOULD CLEAR LUG

FEED PAWL STOP

FEED LATCH

FEED PAWL
5 @ ROLLER ON HIGH
LOBE OF CAM

CONTROL ARM

CONTROL
ARMATURE
ASSEMBLY

READER MAGNET
Figure 5

2. With the front contact lever bail inhome
position (pins down), the hook of the feed
latch should have a full bite on the lug
of the feed pawl operating armwiththe
stop pin of the auxiliary latch arm en-
gaging the edge of the feed latch (Fig-
ure 7). At this time the upper curved
end of the auxiliary latch arm should
be just touching the front contact lever
bail. Form the curved end to obtainthe
adjustment.

Interposer Guide (Figure 8)

The interposer guide should be centered over
the interposers so that the reader pins and
interposers operate with no dragonthe guide.
Loosen the mounting screws and position. If
the interposer guide is toofar to the right, the
interposer can bind the feeler pins. Tighten
the screws.

RATCHET WHEEL

FEED PAWL OPERATING ARM

Figure 6

4-2
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FRIDEN SYSTEMS ADJUSTMENT

STOP PIN
{AUXILIARY
LATCH ARM)
TOUCHING POINTS

FRONT CONTACT
LEVER BAIL

5 (0/~—OPERATES SRC CONTACTS

Figure 7

SHIM HERE FOR .002"
MAXIMUM END PLAY

| I PIN
D ) WHEEL
SHAFT
Figure 9

Tape Reader
Registration - Lateral
In Sequence

1. The front pin wheel shaft assembly
should have no more than .002” end
play between the bearings (Figure 9).
Shim the assembly, locating the pin
wheel so that a tape in the reader has
its code holes centered over the feeler
pins.

2. Using the pin to pin wheel gauge, T-
18150, loosen the tape support plate
mounting screws and locate the tape
support plate so the guide edge on its
under surface touches the right edge of
the gauge. Be sure that the tape support
plate is straight on the reader. Tighten
the mounting screws (Figure 10).

3. Adjust the tape table and the tape table
guide under the mounting screw so they
just touch the edge of the tape andkeep
the tape feeding straight into the reader.

10/19/62

TAPE REGISTRATION

MOUNTING SCREWS

VREADER PIN

il {fl =—mnTERPOSER

N T = T A —2
L INTERPOSER
SPRING

Figure 8

TAPE GUIDEN TAPE TABLE

TAPE SUPPORT
PLATE

5%

A=

—TI8I50

Figure 10

-FORM HERE (EITHER VPOINT)

Figure 11

Registration - Longitudinal
1. Loosen the detent eccentric’s locking
nut, turn the eccentric so that the code
holes are concentric with the feeler
pins (tape in reader) and tighten the
locking nut (Figure 13).



FRIDEN SYSTEMS ADJUSTMENT

TAPE/EDGE CARD REGISTRATION

FEED PAWL STOP ECCENTRIC

MmN

DETENT ECCENTRIC

FEED PAWL

Figure 12

2, Adjust the detent spring to have from
3/4 to 1 Ib. tension at the roller (Fig-
ure 11), Form the spring end to change
the tension. To check, hook a bent pa-
per clip under the detent arm near the
roller. Hook the spring scale T-18123
to the end of the paper clip, pull the
scale until the detent roller leaves the
ratchet wheel, and note the reading ob-
tained.

Feed
The feed pawl should rotate the ratchet wheel
to the next fully detented position, maintaining
accurate registration in a properly punched
tape. Adjust the eccentric for the feed pawl
stop so the feed pawl is stopped just as the
detent arm roller is fully seated betweentwo
teeth of the ratchet wheel (Figure 12). Donot
change the setting of the detentarmeccentric
if the feed pawl stop eccentric will not give
enough adjustment. This condition indicates
that the feed pawl stop is to the rear in its
mounting hole. Loosen the mounting screw and
the eccentric locking screw and move the
feed pawl stop forward, restoring the eccen-
tric back to the proper adjustment range.
Note: The uniform registration and feed
of the tape can be checked by cycl-
ing correctly punched tape through
the reader and watching the pin
wheel. Any change in the position of
the pins on the pin wheel when they
stop momentarily indicates that the
feed pawl stop eccentricadjustment
is incorrect and it should be read-
justed.

FEED PAWL STOP

DETENT ROLLER

RATCHET WHEEL

«———TAPE FEED YOKE

Tape/Edge Card Reader

Registration - Lateral

In Sequence

1. The front pin wheel shaft assembly

should have no more than .002” end
play between the bearings. Shim the
assembly, locating the pin wheel so
that a tape in the reader has its code
holes centered over the feeler pins
(Figure 13).

LOCKING NUT

|\mﬁ"ﬂ o,

0 §

DETENT ARM

ECCENTRIC

TAPE_SUPPORT
PLATE

TAPE TABLE

00000000
CODE HOLE—— |

Juiwiin e

TAPE TABLE
GUIDE

FEELER PIN — 600"
(SHOWN INSIDE CODE HOLE)

Figure 13

2. In the same manner (.002” end play
maximum) shim- the rear pin wheel
shaft so that it lines up with the front

10/19/62



REAR PIN WHEEL

FRIDEN SYSTEMS ADJUSTMENT

GUIDE BLOCK
SHIM HERE

SHIM HERE

TAPE/EDGE CARD REGISTRATION & TABLE

FRONT PIN WHEEL ASSEMBLY

TAPE STRIPPER
.MOUNTING SCREWS

SHIM
~—" HERE

ASSEMBLY
| TAPE STRIPPER
PLATE
o —]
SHIM HERE o o SHIM HERE
ECCENTRIC SLEEVE
REAR FRONT
PINION PINION
IDLER
GEAR
IDLER GEAR

MOUNTING SCREWS
Figure 14

pin wheel. The two pin wheels should
be on a line perpendicular to a line
drawn through the center of the code
holes.

Registration - Longitudinal

In Sequence

1.

Loosen the set screws for the pinions
on the rear pin wheel shaft and loosen
the mounting screws for the idler gear.
Adjust the ratchet wheel detent ec-
centric to position a tape in the reader
so that the code holes are centered on
the feeler pins. At this time they
should be perfectly concentric.

Locate the pinions on the pin wheel
shafts so they arealigned with the idler
wheel and tighten the set screws onthe
front pinion. Adjust the idler gearunder
its mounting screws for minimum back-
lash without binds at any point. Place
the pin to pin wheel gauge (T-18150) in
the reader. Hold the feed knob (so the
front pin wheel, pinion, idler gear and
rear pinion will not turn) and rotate the
rear pin wheel so that it has exactly
the same relationship to the holes in
the gauge as the front pin wheel. Tight~
en the set screws on the rear pinion.
To check forproper registration, place
a tape or edge card in the reader, dis-
engage the ratchet wheel detent roller,
and turn the feed knob. The pin wheels
should enter the tape or edge card ex-
actly the same so they do not elongate
the feed holes or bow the card and al-

10/19/62

Feed

low misregistration. Be sure that the
code holes are concentric with the
feeler pins.

Adjust the feed pawl stop to stop the
feed pawl just as the detent roller is
fully seated between two teeth of the
ratchet wheel (same adjustment and
considerations as in the tape reader).
Adjust the detent spring to have from
1 to 1-1/4 lb. tension at the roller.
Form the spring end to change the ten-
sion. To check, hook a bent paper clip
under the detent arm near the roller.
Hook the spring scale T-18123 to the
end of the paper clip, pull the scale
until the detent roller leaves the ratch-
et wheel, and note the readingobtained
(Figure 11).

Shim the tape stripper plate so thatits
groove is centered on the pins of the
front pin wheel. Adjust it under the
mounting screws so it’s as closetothe
pin wheel as possible without touching
(Figure 14).

Tape/Edge Card Table
1.

Shim the lower card table so that the
rectangular opening is centered later-
ally over the rear pin wheel (Figure 15).
Adjust the eccentric shaft that mounts
the rear end of the lower card table so
the rectangular opening is centered
longitudinally over the rear pin wheel
and there is .007” to .010” ,glearance

4-5



FRIDEN SYSTEMS ADJUSTMENT

READER CONTACTS

between the wheel of the rear.pinwheel
and the under surface of the upper card
table. This adjustment is to be made
with the card table down (Figure 16).

3. The card table rests on the eccentric
sleeve in the outer casting (around the
pin wheel shaft). Loosen the locking
screw and rotate the eccentric sleeve
so there is .007” to .010” clearance
between the periphery of the pin wheel
(not counting the pins) and the under
surface of theupper card table. Tighten
the locking screw.

Note: Check the clearance of the rearpin
wheel to the under surface of the
upper card table and readjust if
necessary so both clearances are
correct.

LOWER CARD TABLE REAR PIN
WHEEL

T18150

MOUNTING SCREWS

Figure 15

4. Loosenthe fourupper card table mount-
ing screws, place an edge card in the
reader and lower the card table so the
card is on the pins. Position the upper
card table so its guiding edge just
touches the card and tighten the four
mounting screws (Figure 15).

5. Adjust the upper card table spring so
the rear button holds an edge card
against the lower table with a minimum
of drag. The front end of the spring is
to have sufficient tension so as to just
touch the rear pin wheel when the card
table is down and allow a tape or edge
card to be inserted in the reader with
the card table up. .

6. Form the card stop, if necessary, so
that it is parallel to the lower card
table surface (Figure 17). Be careful

007" T0 010"

ECCENTRIC
SLEEVE

ECCENTRIC
SHAFT

Figure 16

in forming to not marthe surfaces. Ad-
just the card stop adjusting screw (with
the mounting screws tight) to allow re-
moval of a partially read card with a
minimum of drag. With the card table
up loosen the mounting screws and po-
sition the card so that when the card
table is lowered, the feed holes engage
the pins of the pin wheels without
movement of the card. Proper adjust-
ment will insure longer life of the feed
holes in the card.

Note: A properly cut edge card must be
used for this adjustment. The first
reading station must be over the
feeler pins with the code holes con-
centric with the feeler pins.

CARD STOP

LOWER CARD TABLE
PARALLEL
[
— T
EDGE CARD
f 74
I\
O
il 8

Figure 17

TAPE - TAPE/EDGE CARD READER
CONTACTS

Check the reader to see thatallofthe contact
springs and stiffeners are inproper sideways
registration in each contact stack. Check to
‘'see that all stationary contact springs have
tension against their stiffeners. The movable
contact springs should all have sufficient
tension to follow the contact levers to their
extreme inward position without lost motion
in the nylon operators. All stationary con-
tacts, when made withtheir mevable contacts,
should have been moved a minimum of .010”.
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The two contacts on each spring must touch
their mating contacts as nearly simultaneous-
ly as possible. Contacts with the same speci-
fied clearance in various stackups should
make or break at the same point in the rota-
tion of the reader shaft. Mating contact points
should be no more than .015” out of alignment
when they meet.

Note: Be sure that all contact operator
shafts are fully seated intheir con-
tact springs. None of the contact
operators should touch any of the
stationary contact springs as the
contacts operate.

A contact clearance chart is given for each
reader according to its reader model number
(Figure 19). “R” stands for tape reader and
“CR” stands for tape/edge card reader. Be
sure that the correct ¢hart is used for the
reader involved.

The reader contact stacks are numbered as
. indicated in Figure 18. The contact springs
are numbered from the contact lever outward.
The gap dimensions between the contact
springs are expressed in thousandths of an
inch measured in the position indicated. All
normally open (N/O) contacts are adjusted
with a blank tape im the reader andthe inter-
poser bail roller on the low dwell of the cam

READER CONTACTS

so the pins are upagainsttheunderside of the
punching media. All normally closed (N/C)
contacts are adjusted without a tape in the
reader and the interposer bail roller on the
low dwell of the cam so the pins are fully
operated up through the guide block.

TAPE

I Y E B CY R
BB MK

TAPE / EDGE CARD

] B[] [
1B OLE

Figure 18 Bottom View

1. Lift the machine on to its tilt posts,
loosen the three reader cover mounting
screws and remove the reader cover.
(The reader may be removed entirely
for easy accessibility to the adjust-

ments.)

R57, R60, CR68 & CR75 READERS

Tape in Reader

Contacts’ Normally Open
Contact Springs
1 2 3 b 5 6 7 8 9 10 11 12
SR8 ||20-25 15-20 15-20
sR7 ||20-25 20-25 20-25
sR6 ||20-25 15-20
SR5  ||20-25 15-20 15-20 20-25
SRL  ||20-25 20-25
SR3  ||20-25 20-25 15-20
SR2 |[20-25 15-20 20-25
SRL [f20-25 15-20) 20-25
No Tape in Reader
Contactd Normally Closed
Contact Springs
1 2 3 L 5 6 T 8 9 10 1 12
SR8 . |e0-25
SRT 20-25 20-25
§R6 20-25 20-25
SRS 20-25|
SRY 15-20 20-25
SR3 20-25 |
SR2 15-20 - 20-25
SR1 15-20 20-25
Figure 19
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MANUAL ADDENDUM 1

Readers R69, R78, R84 and CR77*

Tape in Reader

T
Contacts

Normally Open
Contact Springs

6 T 8 9 10 11 12

SR8 ||20-25 15-20 15-20

SR7 .||20-25 20-25 20-25

SR6 20-25 15-20

SR5 |[20-25 15-20 15-20 20-25
SRL  |[20-25 20-25

srR3 ||20-25 20-25 15-20

SR2 ||20-25 15-20 20-25

SRl ||20-25 15-20) 20-25

No Tape in Reader

Contacts

Normally Closed
Contact Springs

6 7 8 9 10 u 1

SR8 20-25

SRT 20-25 20-25
SR6" 20-25 20-25

SRS 20-25
SR4 15-20 20-25,

SR3 20-25

SR2 15-20 . | 20-25

SR1 15-20 20-25

*Note that the reader contact clearances are unchanged

from the R57, R60, CR68

DATE: November 4, 1963

ADDITION: To Page 4-7.

REASON: New Reader Designations - SRCC

Obsolete.

EXPLANATION: The change in the reader
control element from reader magnet to reader
clutch made the SRCC contacts no longer nec-
essary; consequently, they have been re-
moved. The modification necessitates a
change in reader designations and outdates
instructions for adjusting readers equipped
with the SRCC contacts.

SRC: With the interposer bail roller on the
high dwell of its cam, adjust SRC contacts
1 & 2 to a gap of .042” to .047”. Adjust SRC
contacts 3 & 4 to a gap of .015” to .020”.

With blank tape in the reader and the inter-
poser bail roller on the low dwell of the cam,
adjust SRC contacts 4 & 5 toagap of .015” to
.020”.

4-TA

Insert Facing Page 4~7

& CR75 Readers

This adjustment gives make-before-break
operation of contacts 3, 4 and 5.

SRT: With the tape hold down arm against
the pinwheel, adjust all N/O contacts to a
gap of .020” to .025”.

With the tape hold down arm away from the
pinwheel, adjust all N/C contacts to a gap of
.020” to .025”.
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SRC & SRCC CONTACTS

2.

Place an unperforated tape inthe read-
er to block all of the feeler pins.
Manually cycle the reader until the
interposer bail arm roller is at the
low dwell of the interposer cam, and
adjust all of the normally open contacts
according to the proper reader chart
by forming the stationary spring stif-
feners with a spring hook or screw-
driver. “T” bender T-18093 can be
used where the stiffeners are acces-
sible. Check the gaps with the wire
gauges.

Note: When a contactgapis narrower than

3.

specified, forming the stationary
contact stiffener to widen the gap
and then forming it back to the
specified gap will provide a longer
lasting adjustment than just form-
ing the stiffener to the specified gap
because of the direction of stress
put in the metal by the last bend. If
the gap is widened by the last bend,
the gap will widen more rapidly than
if the gap is narrowed.

In the same manner, manually cycle the
reader so the interposer bail arm roller
is at the low dwell of the cambut with-
out any tape in the reader, allowingall
pins to operate fully and adjust all of
the normally closed contacts (now open)
according to'the proper reader chart
by forming the stationary contact stif-
feners. Check the gaps using the wire
gauges.

READER COMMON CONTACTS (SRC)

Tape & Tape/Edge Card Readers R57, R60,

CR52, CR68 & CR75:

1.

2.

Note:

3.

With the interposer bail arm roller on
the high dwell of its cam, form the con-
tact stiffener on spring 3 for a .015” to
.020” gap between springs 3 & 4.

With blank tape in the reader and the
interposer bail arm roller at the low
dwell of the cam, form the contact
stiffener on spring 5 fora .015” to .020”
gap between springs 4 & 5.

This gives make-before-break op-
eration of contacts 3, 4 & 5.

With the interposer bail arm roller on
the high dwell of the interposer cam,
form spring 1 so there is a .042” to
.047” gap between springs 1 & 2.

READER CAM COMMON CONTACTS
(SRCC) & TIMING CAM

1.

Shim the contactoperatingarmsoithas
from .002” to .005” side play on the
mounting shaft.

2.

Loosen the set screws and locate the

timing cam as follows:

a. Locate it sideways so itis situated
centrally under the contact operat-
ing arm roller.

b. Locate it rotationally so that when
the interposer bailarmrollerison
the high lobe of its cam, the contact
operating arm roller is at the low
point of the timing cam. The timing
cam may have to be shifted (slight-
ly) later on (step 5).

Tighten the set screws.

Cycle the reader so thatthe interposer
bail arm roller is on the high point of its
cam and the contact operating arm
roller is at the low dwell of the timing
cam. Form the stationary contact stif-
fener on spring 4 so there is a gap of
.010” to .015” between contacts 3 & 4.
(3 & 4 are normally open.)
Cycle the reader so that the interposer
bail arm roller is at the low dwell of
the interposer cam and the timing cam
is at the high point and form the sta-
tionary contact stiffener on spring1so
there is a gap of .030” to .035” between
contacts 1 & 2 (normally closed).

Check the rotational location of the

timing cam. Cycle the reader shaft with

no tape in the reader and check to see

that the normally open contacts 3 & 4

close just after the normally closed

reader contact springs 7 & 8 on SR8
open. Springs 3 & 4 should open just
before the described reader contact
springs close when restoring. If con-
tacts 3 & 4 do not operate inthis man-
ner, loosen the timing cam set screws
and shift it rotationally to satisfy the

OPERATING LEVER

SRT CONTACTS (OPEN)

.020" TO .025"

Figure 20
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requirements of the operation. Tighten
the cam’s set screws and.check the
operation.

Reader Tape Contacts (SRT)

1. In the tape reader, the tape hold down
arm operates the reader tape contacts
(SRT) (Figure 20). When the arm is
opened, the circuit to the reader con-
trol relay is broken so the arm must
be closed for reading totake place. Ad-
just the contacts to a gap of .0207 to
.025” with the arm opef and see that
there is an appreciable amount of follow
with the arm closed. There should be
no lost motion in the nylon operator.

CONTACT OPERATING ARM

-

CARD TABLE
MICRO SWITCH

Figure 21

2. In the edge cardreader, the same func-
tion is provided by the card table
Microswitch (also SRT) which should
operate before the table reaches its
limit of travel in either direction.
Form the contact operating arm to ob-
tain this adjustment (Figure 21).

Tab Card Reader
Card Loading
Sequence
1. Tighten the card release lever set
screw against the flat section of the

card release shaft so the leverisflush
with the end of the shaft (Figure 22).

CARD RELEASE
MICROSWITCH CAM

SET SCREW TO FLAT
SECTION OF SHAFT
(FLUSH WITH END OF
SHAFT ) .

CAM AND STOP
ASSEMBLY

10/19/62

3.

SRT & TCR CARD LOADING

Lift the card table on its pivot shaftby
loosening screw (A), removing screw
(B) and unhooking the upper feed roll
bail springs (Figure 23).

UPPER FEED ROLL?
BAIL SPRINGS.

Figure 23

Loosen the two set screws on the cam
and stop assembly so it can be shifted.
Lower the card table and tighten screw
(A). Position the cam and stop assem-
bly-so its rear stopis againstthe upper
feed roll bail and the end of the card
release lever is inline with the surface
of the card table. Tighten the front set
screw with the card release lever down
usingallenwrench T-18038 (Figure 24).
Further locate the cam and stop as-
sembly right or left to equalize the
movement of the pressure rollers away
from the feed rollers as the card re-
lease lever is raised. Position the as-
sembly so it won’t contact any of the
interposers because they will restrict
it. Raise the card table and tighten both

set screws securely,

Note: If the cam and stop assembly hasto

CARD IN
READER

be moved very far from the center
point between the springs, the ten-
sion of the springs is unequal. The
springs should be changed because
they maintain the pressure rollers
against the top of the card, thereby
insuring equal feed (by their equal
tension).

FLUSH WITH TOP
OF CARD TABLE

CARD RELEASE
LEVER

ASSEMBLY
CARD RELEASE SHAFT

Figure 24
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DATE: August 29, 1963

ADDITION: Page 4-9.

REASON: To outline specifications for tab

- cards to be read in Friden equip~
ment.

EXPLANATION: This manual addendum

specifies what a tab card should be in order
to be read in Friden equipment. The equip-
ment is designed and adjusted to read tab
cards within the specifications.

TAB CARD SPECIFICATIONS

The physical measurements should be made
after the cards to be checked have been
stored in a 73° Fahrenheit, plus or minus
3.5°, temperature environment with a Rela-
tive Humidity of 50%, plus or minus 2%,
overnight (or approximately sixteen hours).

The paper stock is to be .007” % ,0004” in
thickness (regular tab card stock). The
“grain” of the stock is to run lengthwise
of the card. All edges of each card are to
be straight within plus or minus .003”.

The opposite sides of the cards are to be
parallel within plus or minus .003”,

The card may be die cut at the rear upper
corner.

Punching in the card is to consist of rec-
tangular holes .125” X ,001” in height and
.055” %t .001” in width. A maximum of 80
codes can be punched in the card. The code
holes in. column one of the card are to be
‘located .2235” % .007” from the leading edge
of the card. The code holes inthe 80 columns
may not vary more than * .007” from true
location from the leading edge of the card.

4-9A

* 001
t:oss =50
6.673 REFERENCE

Insert Facing Page 4-9

Holes in adjacent code columns are to be
.087” * ,002” from each other. The topmost
code hole (its top edge) is to be .1875” +
.010” from the top of the card. Each code
hole in the code column is to be .250” from
its adjacent hole. Each code hole can vary a
maximum of *.010” from true location from
the top edge of the card.

Note: All measurements of code holes are
from one edge of one. tothe same edge
of the other. Practicably, then, two
code holes can be .230” apart, edge
to same edge, and still be within the
specification as long as each is *+
.010” from true location from the
top of the card.

In applications where tab cards with the same
information can be punched on different ma-
chines, the specifications may be difficult to
satisfy because of individual machine vari-
ances. It is recommended that suchtabcards
be gang punched on equipment known to satisfy
the specification.
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TCR CARD TABLE

4.

Lower the card table, tighten screw (A),
and put the card release lever down.
The card release Microswitch must be
non-operated and the operating arm of
the switch on the low dwell of the cam
(Figure 25). Loosen the cam’s set screw
and locate the cam flush with the end of
the shaft. Position the operating arm
on the cam’s low dwell and tighten the
set screw. The switch should operate,
as the card release leveris raised, just
before the operating arm is moved to
the high dwell. Formthe operating arm
to obtain the adjustment. Be sure that
the switch operating armdoesn’t choke
off between the cam and the contact
button when the card release lever is
up. There should also be freedom of
movement when the operating arm is
on the low dwell so the contact button
is not partially operated.

Card Table '
1.

CARD RELEASE

The upper feed roll bail should be shim~
med so that it floats in the card table
slot (Figure 26). Loosen the set screws
on the pivot shaft and slide the shaftto
the left until shims can be installed or
removed to obtain the adjustment. Re-
assemble and tighten the set screws.
Seceure the card table, hook up the upper
feed roll bail springs and raise the card
release lever. Loosen the screws and
position the pressure roller retaining
plate so it’s downas far as possible and
tighten the screws securely.

NON - OPERATED

@

OPERATED

CARD RELEASE

LEVER DOWN LEVER UP
Figure 25
3. Insert a card, lower the card release

lever and adjust the card stops sothey
are flush to .010” (maximum) below the
surface of the card table (Figure 27).
To obtain the adjustment, raise the
card table and form the stops until the
adjustment is correct, lowering -the
card table, hooking up the upper feed
roll bail springs and tightening the
screws each time.

Slightly loosen the card stop position
adjusting screws (Figure 28) and adjust
the card stop plate so that the card
stops position the tab card withthe first
column in the card centered front to

- rear over the feeler pins and tighten

the screws.

OUTER
Ci
GUIDE

Note:

TAB CARD

="

SHIM HERE

T FEED "ROLL BAIL™MOST ~~ ™ ™|
FLOAT IN SLOT

CARD RUN OUT
SWITCH ARM

Figure 26

In the event that the other adjust-
ments are correct but the card gets
out of registration, the card stops
may be readjusted slightly forward
or rearward to compensate for the
misregistration.

FLUSH TO .010" ( MAXIMUM)

5.

READ POSITION
Figure 27

Adjust the card stiffener springs (Fig-
ure 29) so they are moved slightly by
the card stopsas the card release lever
is raised. The card stiffener springs
should not touch the card. Reform if
necessary. Adjust the stops above the
springs to allow the springs to move
upward for easy removal of the tabcard
with the card release lever up.

Adjust the card run out switchsoitop-
erates when the card leaves the 80th
Column. Check to see that the contact
operating arm doesn’t choke off before
going below the top of the table. Slight
adjustment can be obtained by shifting
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DATE: August 22, 1963 CODE HOLE CENTERED

ON FEELER PIN

CHANGE: Page 4-10, 4-11, Step 4, 7 & 8.

REASON: Issuance of T18278 Tab Card

Tig2781
Reader Gauge. b

EXPLANATION: The gauge permits a stand-

ard and uniform method of adjusting the card CARD STOP POSITION
guides to achieve the proper clearances. No ADJUSTMENT SCREWS
longer does the proper setting depend on paper Figure 30

tab cards.

Note: In the event the card gets out of reg-

. e istration and these adjustments are

4. Sl¥ght1y loosen f.he card stop position correct, check the feed adjustments
adjusting screws (F igure 28) ar.xd move the readjusting as necessary. (Refer to
stops forward. They will be adjusted later. Manual Addendum 43) Do not use the
gauge to check the feeding of the card.

The two sets of holes are not in reg-

7. Slightly loosen all of thembunting screws istration; the first is for registering
that mount the inner and outer card guides. the card on column one and the second
Insert the gauge in the tab card reader so the is for setting the guides only.

second column of code holes are positioned
over the reader pins and manually cycle the
reader until the reader pins come up through
the gauge. Move the gauge forward against
the pins and center it on the reader pins as
shown in Figure 28.Carefully maintaining the
gauge in position, bring the card guides up
against it and tighten their mounting screws.
Cycle the reader to home position.

INNER GUIDE

READER PIN
(CENTERED)

N

Ti8278

Figure 28

Note: The gauge is 3.265” wide. The maxi-
mum width of the tab card is 3.257”,

8. Move the gauge so the front column of
code holes is over the reader pins, manually
cycle the reader so the pins are up and po-
sition the gauge as shown in Figure 30, cen-
tered front to rear on the pins. Raise the
card release lever so the card stops are up,
position them so they touch the front edge of
the gauge and tighten the adjustment screws.
Cycle the reader tohome position and remove
the gauge.

2/20/64 Insert Facing Page 4-10 4-10A
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the switch on the mounting bracketand
forming the operating arm gives more
adjustment.

Note: If the switch operates late, the end
of the card will be read as a space
by the Flexowriter, which is in-
correct.

2
P

=

CODE HOLE CENTERED
ON FEELER PIN

CARD STOP POSITION
ADJUSTMENT SCREWS

Figure 28

7. Adjust the outer card guide (Figure 30)
so it is 90° to the leading edge of the
pin openings in the guide block and the
inner edges of the card code holes are
flush with the inner- edges of the pin
openings in the guide block. Raise the
card table and loosen the three mount-
ing screws to position. A tab card with
multiple punches in column one should
be used so the registration canbe seen
at different pin openings.

STIFFENER'S SPRING
NOT TOUCHING CARD

STOP ALLOWS REMOVAL

Figure 29

8. Adjust the inner card guide so it is
parallel to the outer card guide and the
outer edges of the pin openings in the
guide block. This can be done by loose-
ning the five screws holding the inner
card guide to the card table and insert-
ing a card inthe reader holding it to the
right against the inner card guide. Then

10/19/62
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[~ UTER ovie INNER GUIDE

®

o ~ ©
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° ~ ®
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\ 3 -

_______ READER 2] REQOER

PIN

"
QUTER EDGE OF CODE

e o o e >
SUIDE BLOCK HOLE GUIDE BLOCK HOLE

TAB CARD T8 carD

E— Figure 30

the guide can be positioned so the left
edge of the card is parallel to the outer
card guide and the card code holes line
up properly.

With the above two adjustments proper-
ly made, sufficient clearance is allowed
for normal expansion of the tab card
without chance for misreading.

Note: Any lost motion evident in the card

‘ release lever before it starts to

lift the upper feed roll bail indicates

that the left side of the cardtableis

not down far enough on screw (A).

Loosen screw (A) and position the

left side of the card table so that

the card table is the same height

with respect to the guide block
across the reader.

Feed

1. Manually cycle the reader until the
feeler pins have read and are moved
down flush or very slightly below the
guide block. Loosen the detent arm
eccentric (Figure 31) and adjust it,
keeping the high point up, so that the
ratchet wheel is moved to a position
just short of touching the partially op-
erated feed pawl and tighten the locking
nut. Pivot the feed pawl back and forth
to be sure that it doesn’t touch the
ratchet wheel. This adjustment pro-
vides the start of the feed just as soon
as the feeler pins are out of the way of
the tab card.

READER PINS FLUSH OR
SLIGHTLY BELOW GUIDE
BLOCK

FEED PAW! X CARD FEED YOKE

Figure 31

4-11
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MANUAL ADDENDUM 43

DATE: November 30, 1962 DETENT ECCENTRIC
SPRING

CHANGE: Page 4-11, Feed

REASON: To provide a more practical ad-
justment.

EXPLANATION: The previous adjustments”
provided no assurance that the reader would
read properly. A procedure has been found
which works much better.

Feed
In Sequence

CARD FEED YOKE SPRING

1. With a tab card inthe reader and the card L,:v
release lever down, unhook the feed spring

and the spring for the detent eccentric. Pivot Figure 31
the detent arm out of the way so it can’t con-

tact the ratchet wheel.

— CLEARAI

4,

2. Operate the feed pawl fully against the
feed pawl stop, restore it, and feed it again,
checking to see that the feed pawl clears the
next tooth and the cardfeed yoke roller clears
the low dwell of the feed cam by .003” mini-
mum. To readjust, loosen the feed pawl stop
mounting screws, adjust the eccentric so the
feed pawl stopis moved downward, and tighten
the mounting screws.

Note: If the proper adjustment can’t be ob-
tained, the feed pawl stop may be too
far to therear. Loosen the mounting
screws, turn the eccentric so the
feed pawl stop is all the way forward
and try the adjustment again.

3. With the feed pawl fully operated and
against the feed pawl stop, hook up the detent
spring, loosen the detent eccentric mounting
screw and adjust the detent eccentric so the
detent roller is fully seated in the ratchet.
Tighten the mounting screw. Move the feed
pawl back and forth, checking for movement
of the ratchet wheel. There shouldn’t be any.
Check at several points on the ratchet wheel,
further adjusting the detent eccentric to re-
move any movement of the ratchet wheel.
Reinstall the card feed yoke spring.

4. Adjust the detent spring to havefrom1/2
to 3/4 1bs. tension at the roller. Form the
spring end to change the spring’s tension. To
check, hook a bent paper clip under the detent
arm near the roller and hook the spring scale
T18123 to the end of the paper clip. Pull the
scale until the detent roller leaves the ratch-
et wheel and note the reading obtained.

5. Check the feed adjustments by reading tab
cards under power. Registration should be
the same at both column 1 and column 80.
Slight over or under feeding may be compen-
sated for by changing the tension of the detent
spring (within its range).

4-11A Insert Facing Page 4-11 2/1/63
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TCR READER CONTACTS

2.

Note:

4-12'

Figure 32

Cycle the reader farther so the feed
pawl has fully operated and the card
feed yoke roller is at the low dwell of
the feed cam (Figure 32). Remove the
feed yoke springs, loosen the locking
screw and adjust the feed pawl stop
eccentric so that the ratchet wheel is
fully detented under the detent roller.
Turning the eccentric will move the
ratchet wheel with respect to the detent
roller. Keep finger pressure on the
card feed yoke and be sure that there
is a minimum of .003” between the rol-
ler and the low dwell.Ifthere isn’t, re-
check the adjustments.

If the proper adjustment can’t be
obtained, the feed pawl stop may be
too far to the rear in its mounting
hole. Loosen the mounting screw,
loosenthe eccentric’s locking screw
and position the feed pawl stop as-
sembly all the way to the front and
tighten the mounting screw. This
brings the feed pawl stop closer to
the ratchet wheel, bringing the ec-
centric setting back into the adjust-
ment range.

Adjust the detent spring to have from
1/2 to 3/4 lbs. tension at the roller.
Form the spring end to change the
spring’s tension. To check, hook a bent
paper clip under the detent arm near
the roller and hook the spring scale
T-18123 to the end of the paper clip,

pull the scale until the detent roller
leaves the ratchet wheel and note the
reading obtained. If the tension of the
detent spring is greater than the toler-
ance, overfeeding can result.

4. Insert and read tab cards, checking the
registration. The card stops may be ad-
justed, using the positioning screws, to
compensate slightly for over or under
feeding. Changing the upper feed roll
bail springs will assist in keeping the
registration correct.

TAB CARD READER CONTACTS

BEEE QO
006 O B

Figure 33 Bottom View

Check the reader to see thatall of the contact
springs and stiffeners are inproper side wise
registration in each contact stack. Check to
see that all stationary contact springs have
tension against their stiffeners. The movable
contact springs should all have sufficient ten-
sion to follow the contact levers to their ex-
treme inward position without lost motion in
the .nylon operators. All stationary contacts
when made with their movable contacts should
have been moved a minimum of .010” from the
stiffeners.

Care should be taken to see that the two con-
tact points on each spring engage their mating
contact points as nearly simultaneously as
possible. It is also important that there be a
minimum of difference in the point at which
the contacts with the same specified clearance
in various stackups make or break during ro-
tation of the reader shaft. Mating contact
points should be no more than .015” out of
alignment. The reader contact stacks are
numbered as indicated from the contactlever
outward (Figure 33). A contact clearance
chart is given for the tabcardreader (Figure
34). The gap dimensions between the contact
springs are expressed in thousandths of an
inch measured in the position indicated. All
normally open (N/O) contacts are adjusted
with a blank card in the reader and the inter-
poser bail roller on the low dwell of the cam
(pins up). All normally closed (N/C) contacts
are adjusted with no card in the reader and
the interposer bail roller on the low dwell of
the cam (pins up).

1. Lift the machine on to its tilt posts and

loosen three screws and remove the
Teader cover. The reader can be re-
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TCR READER CONTACTS

moved entirely for easy accessibility Note: When a contact gapisharrower than
to the adjustments. specified, forming the stationary
2. Placeanunperforatedtape inthe reader contact stiffener to widen the gap
to block all of the feeler pins. Manually and then forming it back to the
cycle the reader until the interposer specified gap will provide a longer
bail arm roller is at the low dwell of lasting adjustment than just forming
the interposer cam, and adjust all of the stiffener to the specified gap be~
the normally open contacts according cause of the direction of stress put
to the chart by forming the stationary in the metal by the last bend. If the
spring stiffeners with a spring hook or gap is widened by the last bend, the
screwdriver. “T” bender T-18093 can gap will widen more rapidly than if
be used where the stiffeners are acces- the gap is narrowed.
sible. Check the gaps with the wire
gauges.
TCRO5 Reader

Tab Card in Reader

Contacts Normally Open
Contact Springs

1 2 3 4 5 6 -7 8 9 10 11 12

SR12 20-25 15-20

SR11 20-25 15-20 20-25 20-25
SR10(0) | |20-25 20-25 15-20|

SR1 20-25 20-25

SR2 20-25 20-25

SR3 20-25

SRb 20-25 20-25 20-25

SRS 20-25 20-25 15-20

SR6 20-25 20-25

SRT 20-25 20-25 20-25 20-25
SR8 20-25 20-25

SR8 20-25 20-25

SR9 20-25 20-25

No Tsb Card in Reader

Contacts Normelly Closed
Contact Springs

1 2 3 4 5 6 7 8 9 10 1 12

SR12 20-25
SR11 I 20-25 20-25
- 8R10(0) 20-25 20-25 20-25
SR1 20-25
SR2 20-25
SR3 15-20 20-25
SR4 20-25 20-25
SRS 2025 15-20
SR6
SRT 20-25 20-25
SR8 20-25 20-25 20-25
SR8 |
SR9 le0-25
Figure 34
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MANUAL ADDENDUM 2

TCRO06 Reader*
Tab Card in Reader

Contacts Normally Open

Contact Springs

1 2 3 N 5 6 T 8 9 10 11 12

SR12 20-25 15-20
SR11 20-25] 15-20 20-25 20-25
SR10(0) | |.20-25 20-25 15-20!
SR1 20-25 20-25
SR2 20-25 20-25
SR3 20-25
SRb 20-25 20-25 20-25
SRS 20~25 20-25 15-20
SR6 20-25 20-25
SRT 20-25 20-25 20-25 20-25
SR8 20-25 20-25
SR8 20-25 20-25
SR9 20-25 20-25
No Tab Card in Reader
Contacts Normally Closed

Contact Springs

1 2 3 3 5 6 k¢ 8 9 10 11 12
SR12 20-25
SR11 20-25 20-25
SR10(0) 20-25 20-25 20-25
SR1 20-25
SR2 20-25
SR3 15-20 20-25
SRb 20-25 leo-25
SRS 20-25 15-20
SR6
SRT 20-25 20-25
SR8 20-25 20-25 20-25
SR8
SR9 lp0-25
Figure 34

*Note that the reader contact clearances are unchanged from the TCR05 Reader

DATE: November 4, 1963

ADDITION: Page 4-13. Manual Addendum 2.
REASON: Reader Designation Changed.
EXPLANATION: The removal of SRCC con-

tacts from reader TCRO5 has necessitated a
change in designation to TCRO06.

4-13A Insert Facing Page 4-13
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FRIDEN SYSTEMS ADIUSTMERNT
TCR, SRC & SRCC CONTACTS

In the same manner, manually cycle the
reader so the interposer bailarm roller
is at the low dwell of the cam, but with-
out any tape in the reader, allowingall
pins to operate fully, and adjust all of
the normally closed contacts (now open)
according to the chart by forming the
stationary spring stiffeners. Check the
gaps using the wire gauges.

TIMING CAM

Figure 35

READER COMMON CONTACTS (SRC)

1.

Note:

3.

Note:

4-14

With the interposer bail arm roller on
the high dwell of its cam, form the con-
tact stiffener on spring 3 for a.015” to
.020” gap between springs 3 & 4.

With blank tape in the reader and the
interposer bail arm roller at the low
dwell of the cam, formthe contact stiff-
ener on spring5fora .015” to .020” gap
between springs 4 & 5.

This gives make-before~break op-
eration of contacts 3, 4 & 5.

With the interposer bail arm roller on
the high dwell of the interposer cam,
form spring 1 so there is a .042” to
.047” gap between springs 1 & 2.

With blank tape in the reader and the
reader contacts adjusted properly, ro-
tate the reader shaft so the feeler pins
operate and the interposer bail arm
roller starts back to the high dwell. Stop
the reader shaft at the point where the
studs on the interposer bail first con-
tact either of the contact lever bail
rollers.

Ideally, the interposer bail studs
contact both contact lever bails at
the same point and start to move
them at the same time. Due to
manufacturing tolerances, this con-
dition is not always present. Either
the front contact lever bail or the
rear contact lever bail may startto
move its contact lever first. This is
the point at which the common con-
tacts are to be adjusted.

5.

Adjust SRC contact spring 6 so that 6
& 7 have the same gap as the contact
springs 1 & 2 on the reader contacts
operated by the contact lever bail
touching the interposer bail studs. (If
the front contact lever bail rollers are
touching the interposer bail studs, com-
mon contact springs 6 & 7 are to be
adjusted to the same gap as the reader
contact springs 1 &2 onthe rear reader
contacts. In the same way, if the rear
contact lever bail rollers are touching
the interposer bail studs, common con-
tact springs 6 & 7 are to be adjusted to
the same gap as reader contact springs
1 & 2 on the front reader contacts.)

If there is doubt as to which contact
lever bail will touch and be moved
first, rotate the reader shaft back and
forth and note which group of reader
contacts, front or rear, operate first.

READER CAM COMMON CONTACTS
(SRCC) -& TIMING CAM (Figure 36)

1.

.002 T0 .008
SIDE PLAY

Loosen the set screws and position the
collar on the mounting shaft so the con-
tact operating arm has from .002” to
.005” side play.Tightenthe set screws.
Loosen the set screws and locate the
timing cam:

~a

Figure 36

a. Locate it sideways so itis situated
centrally under the contact oper-
ating arm roller.

b. Locate it rotationally so that when
the interposer bailarmrollerison
the high lobe of its cam, the contact
operating arm roller is at the low
point of the timing cam. The timing
cam may have tobe shifted (slight-
ly) later on.

Tighten the set screws.

3.

Cycle the reader so thatthe interposer
bail arm roller is on the highlobe of its
cam and the contact operating arm
roller is at the low point of the timing
cam. Form the stationary contact stiff-
ener on spring 4 so there is a gap of
.010” to .015” between contacts 3 & 4.
(3 & 4 are normally open.)

10/19/62



FRIDEN SYSTEMS ADJUSTMENT

Cycle the reader so thatthe interposer
bail arm roller is at the low dwell of
the interposer cam and the timingcam
is at the high point and form the sta-
tionary contact stiffener on spring2 so
there is a gap of .030” to .035” between
contacts 1 & 2 (normally closed.)

Check the rotational location of the
timing cam. Cycle the reader shaft with
no tape in the reader and check to see

e +@D Q+H™>
5 4
o) 3
e +@ @+
8 |
@+@ @+Z>>
1}
+
14
+
15

RECTIFIER LOCATIONS

that the normally open contacts 3 & 4
close just after the normally closed
reader contact springs 5 & 6 on SR12
open. Springs 3 & 4 should open just
before the reader contact springs close
when restoring. If contacts 3 &4 donot
operate in this manner, loosen the tim-
ing cam set screws and shift it rota-
tionally to satisfy the requirements of
the operation. Tighten the cam’s set
screws and check the operation.

[ *
s

Figure 37 Rectifier Locations

10/19/62
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READER TIMING CHART
(AVERAGE VALUES)

DEGREES ROTATION

0o a4 90° 135° 180° 225° 270° 3150 360°
TAPE, TAPE/EDGE_CARD READER /— SRC CLOSED _\.o\
READER CONTACTS ONE READER —
MINIMUM SELECT FOR LR SHAFT ROTATION -
25 NS ———1
[MINIMUM RELEASE|
WL LR MAGNET CAN NOT BE SELECTED )1,
KNOCK OFF CAM  — Ny
]
— TAPE FEED
"g FEELER PINS FLUSH
@ TAPE ADVANCE OR ABOVE GUIDE BLOCK
w
® TAB CARD READER
|+—— SRC CLOSED —
READER CONTACTS ONE READER 4
SHAFT ‘ROTATION o
KNOCK OFF CAM ,___);————LR MAGNET CAN NOT BE SELECTED &‘ .
TAPE FEED
FEELER PINS FLUSH
TAPE ADVANCE OR ABOVE GUIDE BLOCK
READER SPEED 571 RPM
; L i - A 1 1 1 1 1 i I 1 —
o 5 10 15 20 25 30 35 40 45 S50 60 €65 70 75 80 85 90 100 Ibs

TIME IN MILLISECONDS

1IVHD ONIWIL 33av3Id

ANIFWLISNIAY SW3LSAS NIGIH4



FRIDEN SYSTEMS ADJUSTMENT

FRAME ASSEMBLY

TRANSLATOR

il

FRAME ASSEMBLY

'Yy

Figure 1

The adjustments should be followed in se-
quence if the translator is to be completely
adjusted. In this way, an adjustment, once
made, will not be affected by those following
it. It is also true that if an adjustment is
changed in a translator, all of those adjust-
ments following it should be checked.

The translator should be disassembled into
the two major sub-assemblies, the frameas-
sembly and the permutation assembly, toac-
complish . some of the following adjustments.
To disassemble, remove the three counter-
sunk screws on the rear of the translator, and
the slotted screw at the right side of the
translator bed. Disconnect the two leads to the
translator clutch and remove the two screws
mounting the SDC contacts to the seeker spring
support.

Separate the two assemblies (Figure 1). The
nylon operators for the STC and SDC contacts,
and the restore bail shaft will come free and
should be retained for reassembly.

Frame Assembly :
There are two adjustments which affect the

seeker operating bail. Its pivot point can be
changed by rotating the eccentric pivot stud
with the mounting screw loose (Figure 2). This
moves the bail back and forth. The bail’s ec-
centric adjustment near the cam roller isused
to control the height of the bail.

1. Cycle the translator so the seeker re-
storing bail allows the seekers to move

10/19/62

PERMUTATION ASSEMBLY,

4

<—— SDC CONTACTS

to their extreme operated position.
Loosen the screws holding the eccentric
pivot studs so they can be turned and,
keeping the high (marked) lobes of the
eccentrics up, turn the studs so that the
seeker operating bail overlaps the
seeker shoulders by at least two thirds
its operating surface. Tighten the
screws without disturbing the adjust-
ment. ’

2. Adjust the eccentrics between the cam
follower arms and the operating bail
arms so that the operating surface of
the operating bail is .001” to .010”
above the seeker shoulders just as the
seekers reach their extreme forward
position (Figure 3). Keep the high lobes
of the eccentric studs up and be sure
that the clearance is equal across the
translator.

With the two adjustments made, unhook
the seeker operating bail springs and
see if the bail operates freely on the
pivot studs. Also be sure that the bail
is straight. If there are binds or the
bail isn’t straight, form the bail and
make the adjustments again and re-
check.

Note: The seeker operating bail should not
come within .005” of seekers block-
ed by their permutation bar projec-
tions. This clearance is hard to see
when the translator is assembled
and only the end-seeker clearance

5-1



FRIDEN SYSTEMS ADIUSTMENT

PERMUTATION ASSEMBLY &
COMBINED ADJUSTMENTS

SEEKER

g g
ECCENTRIC PIVOT THE I\’HICKNgg; oS

ADJUSTMENT
SEEKER OPERATING BAIL

Figure 2

can be seen. The closer the bail is
kept to the “two thirds its own
thickness adjustment”, the better
the .005” minimum clearance will
be.

Permutation Assembly

The spring plunger bracket assembly must
be adjusted after the restoring baileccentric
stop is set, but the bracket should be straight
in the machine and aligned with the permuta-
tion bars so it will not interfere with the ad-
justments.

1. Be sure that the permutation bars are
straight, free in the guides, and in-
stalled in the correct slots. Loosen the
rear guide mounting screws and adjust
the guides so the permutation bars
operate freely and have no more than
.003” play front-to-rear (Figure 4).

1
SEEKER OPERATING BAIL

Tigure 3

2. Adjust both magnet yoke assemblies in
the same manner and to the same ar-
mature to heelpiece clearance.

Loosen the mounting screws of thear-
mature spring & pivot plate (Figure 5)
and with the armatures attracted man-
ually, position the plate for a clearance
of .002” to .007” between the heelpiece
of the magnet yoke and the underside of
the magnet armature. Bothtop and bot-
tom armature clearances should be the
same.

REAR GUIDE

MOVEMENT OF BAR |
NOT MORE THAN 003 O O O

PERMUTATION BAR
Figure 4

Tighten the mounting screws.

3. Loosen the two hex head screws oneach
side of each magnet yoke and pivot the
yokes around the studs so that all ar-
matures have the same clearance (with-
in .003”) tothe permutation bar projec-
tions vertically (Figure 6). The varia-
tion should be measured between the
top and bottom armature in each case.
Tighten the hex head screws.

ARMATURE
-SPRING &
PIVOT PLATE

HEELPIECE

Figure 5

Reassemble the two sections of the
translator to perform the rest of the
adjustments, installing the operators,
etc. that came free in disassembly.

4. Loosen the screws (slightly) that mount
the magnet yoke assemblies to the bed
of the translator and position the yokes
s0 they are parallel to the permutation
bars and there is .005” to .010” clear-
ance between manually attracted arma-
tures and the latching surfaces of the
permutation bars (Figure 7). Note that
the right hand armatures will be .004”
closer to the permutation bars at the
heelpiece due to the difference in the
air gaps. The yoke assembly itself
should be parallel.

At the same time, locate the magnet

yokes right or left so that the odd-
numbered permutation bar projections
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5.

(o] @

Q@ T

MOUNTING SCREWS
Figure 6

ARMATURES

are centered on their respective seek-
ers with the armatures latched. With
the two conditions satisfied, tighten the
mounting screws securely. The magnet
yokes may be removed without dis-
turbing their adjustment by removing
the screws mounting the magnet yokes
to the magnet yoke mounting and ad-
justing plates.

.005" TO .010"

T TT
FRONT TO BACK ADJUSTMENT
SEEKERS

i
)y

ONORONON®)

s

SIDE TO SIDE ADJUSTMENT
Figure 7

Loosen the screw that mounts the ar-
mature knock off bail plates to each
magnet yoke and position the plates so
there is 2 minimum of .002” clearance
between the bail and a manually at-
tracted armature (Figure 8). The clear-
ance should be the same for the top and
bottom armature in each magnet yoke.
The clearance should be held as close
to the .002” minimum as possible for
maximum knock off action but the bails
must not come within .005” clearance
to the permutation bars so that they

10/19/62

COMBINED ADJUSTMENTS

bind against the bars as they operate.
The bails must also not be so far for-
ward that they bind the armatures as
they operate.

FORWARD

(FRONT OF MACHINE )

7.

I

S

SCREW HAS CLEARANCE
HOLE FOR ADJUSTMENT

Figure 8

Loosen the mounting screws and posi-
tion the upper pivot bearing block for
the restoring bail shaft so the restoring
bail is vertical (Figure 9). This canbe
done by pivoting the restoring bail
manually and seeing that it touches all
of the latched permutation bar restor-
ing projections at the same time.
Tighten the mounting screws.

UPPER PIVOT
BEARING BLOCK

RESTORING
BAIL
Figure 9

Cycle the translator so that the bail
lever is at the high point of the restore
camand the restore bail is fully pivoted.
Loosen the locking nut and adjust the
restoring bail operating screw so that
the permutation bars are moved .015”

5-3
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CLUTCH

to .030” past the latching point (Figure
10). At the same time, there should be
.001” to .010” movement available for
the armatures between the permutation
bars and the knock off bails. The.001”
lower limit insures that the armatures
are not choked off and the .010” upper
limit insures that the knock off is ade-
quate. The knock off should be as equal
as possible for both bails. The bails
may be repositioned.

0D 0O

.00" To 010"

KNOCK OFF AT HIGH POINT
Figure 10

8. Release all of the permutation bars with
the permutation bar restoring bail lever
at the low dwell of the restore cam
(Figure 11). Loosen the locking nutand
adjust the eccentric stop for the re-
storing bail so the permutation bars
are located with the even numbered
projections centered in front of their
respective seekers. This may allow
lost motion of the restoring baillever,
which is' permissible. Once the clutch
is adjusted, this lost motion will not be
evident at home position.

SEEKER

SEEKERS BLOCKED BY
> EVEN - NUMBERED
PROJECTIONS.

ECCENTRIC STOP

Figure 11

9. Loosen the mounting screws and adjust
the spring plunger bracket so there is
.005” minimum clearance between the
surface of the bracket and the shoulders
on the plungers (Figure 12) when the
permutation bars are released and a-
gainst the restoring bail and the bail, in

5-4

turn, is againstthe eccentric stop. Keep
the bracket straight so the clearance
is as equal as possible forall the plun-
gers and tighten the mounting screws.

Clutch

1. Manually pivot the clutch armature to
the fully attracted position and see that
there is a visible clearance to the low-
er magnet coil, not exceeding .012”
(Figure 13). If the clearance is incor-
rect, change the coils orthe armature,
whichever is at fault.

005"
MINIMUM

N

SPRING PLUNGER
BRACKET

MOUNTING SCREWS

Figure 12

2. Locate the clutch magnet yoke on the
translator casting, by loosening the two
mounting screws, so that the tip of the
armature, fully attracted, clears the
clutch sleeve projection by .003” to
.006”.

3. Trip off a permutation bar with the
translator cycled to a point where the
restoring bail has caused the armature
knock off and is pivoting back toward
the eccentric stop. Have the clutchde-
tent cam and the clutch collar set
screws loose and position the clutch
detent so there is .003” to.008” clear-
ance between the translator gear and
the spacer with the clutch parts tight
against the detent (Figure 14).

lf.oos" 70.006"
N

CLUTCH
SLEEVE

LVISIBLE (.012" MAXIMUM)

Figure 13
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—>}l«——— 003" TO .00€

AR _—

Figure 14

Preserving this clearance, cycle the
translator until the permutation bar
just stops moving to the left, indicating
that the restoring bail is against the
eccentric stop.(Figure 15). Turn the
clutch detent cam until it engages the
detent arm and tighten the set screws,
being sure thatthe .003” to .008” clear-
ance is still evident between the trans-
lator gear and the spacer. This is the
home position of the translator.

Cycle the translator shaft sothe clutch
detent cam is about halfway from home
position and manually turn the clutch
sleeve backward to be sure that the
square stud on the inside of the sleeve
is against the non-expanded clutch
spring.

PERMUTATION BAR

CLUTCH
DETENT
CAM

0

Ne

CLUTCH
DETENT

\ )
TOUCHING
ECCENTRIC

Figure 15

Maintaining this condition, continue to
cycle the translator until the clutch
detent cam is .005” to .046” short of
the latching surface on the end of the
detent arm (Figure 16). At this posi-
tion, turn the clutch collar (setscrews
loose) toward the armature latching
surface until it touches. This results in
the clutch spring being properly posi-
tioned to expand as the clutch detents.
Tighten the clutch collar set screws
with the clutch collar tight against the
clutch detent cam.

10/19/62
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o 2 OVERTRAVEL

CLUTCH &
SDC CONTACTS

7777

Figure 16

The armature stop should be formed to
permit the armature to be as close to
the low surface of the clutch sleeve as
possible without touching it (.001” to
.008”) (Figure 17).

Figure 17

DETENT CAM

DETENT

Figure 18
6. Loosen the set screws onthe overtravel
stop and locate it so the clutch can
overtravel 1/64” to 1/32” before the
stop contacts the clutch sleeve (Figure
18).
Contacts
SDC
1. Adjust the normally open contacts for

a gap of .015” plus or minus .002” to
the movable contacts by forming the
contact stiffeners. Depress the SDC
bail slowly and see that the normally
closed contacts follow the movable con-
tacts .010” minimum. Form the con-
tact stiffeners.
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STC CAMS & CONTACTS

This gives break before make operation
of the SDC contacts. When the SDC con-
tacts are operated by a carriage return,
tab or back space translator operation,
the movable contacts should operate far
enough to move the make (n/0) contacts
.010” (minimum).

If there is no follow on the make con-
tacts, loosen the two screws that mount
the SDC contacts to the seeker spring
support and shift the contact bracket
counterclockwise (viewed fromithe top)
so that the movable contacts have more
tension. This will make itnecessary to
readjust the contacts.

Conversely, if the break (n/c) contacts
follow the movable contacts too far, the
SDC contact mounting bracket should
be shifted clockwise (viewed from the
top). This will also make it necessary
to adjust the contacts.

Note: The seeker springs above the SDC
contacts can be removed so the con-
tact clearance and operation canbe
seen.

SEEKER

BAIL
( DELAY CONTACT)

Figure 19

Form the SDC bail stop for .005” to
.030” clearance to the SDC bail when
a bail operating seeker is fully oper-
ated, operating the bail. This allows
for operation under power without the
probability of the nylon operator com-
ing off of the bail or contacts (Figure
19).

Cycle the translator to the pointwhere
a slight upwards movement of all seek-
ers is noted. The delay bail should not
follow the seekers up during this slight
movement. Turn the shaft back and

forth and form the upper stop to hold.

the bail at the lowest point caused by
the seeker movement.

STC Cams & Contacts (Figure 20)

1.

2.

The cams should be Iocated on the shaft
so that the cams fully engage the rollers
without chance for mis-alignment.

All normally closed contacts should
have a .020” to .025” air gap when op-
erated (high dwell of the cam). On the

Note:

5.

NYLON OPERATOR

Figure 20

low ‘dwell of the cam, the stationary
contacts should have been moved a
minimum of .010”.

All normally open contacts should have
a .020” to .025” air gap when at rest
(high dwell) and when they are operated
(low dwell) the  stationary contacts
should be moved a minimum of .010”.
Transfer contacts are to be adjusted
to make and break at the specified de-
gree settings with no regard for maxi-
mum clearances as long as a minimum
air gap of .015” and .010” minimum
follow on stationary contacts is main-
tained.

On contact stack-ups where only two
springs are wired, they are to be
treated as n/o or n/c contacts, ad-
justed as such, and the unwired
spring formed out of contact with
the wired springs.

All bifurcated contacts should touch
simultaneously with their mating con-
tact points and the contacts should be
in alignment sideways.

Adjust the cams to operate the contacts
at the degrees of translator shaft rota-
tion as indicated on the schematicsfor
the machine (plus or minus 2°). The fol-
lowing method is suggested (Figure 21).

Connect the VOM T-18082 across the
switch contacts to be adjusted with the
meter set to indicate continuity. Mount
the timing dial T-18088 on the end of
the translator shaft, put a mark on the
detent arm pivot shaft, loosen the set
screws on the timing dial and set the
timing dial to zero at the scribe mark.
The timing dial screw T-18152 re-
places the screw or grease fitting in
the end of the translator shaft while
the dial is being used.

Cycle the translator shaft to the de-
grees rotation indicated and set the
cams on the translator shaft to cause
the contacts to make or break as the
case may be. Set one part of the cam
for the start of the contact dwell and
the other for the end of the contact
dwell. Do not tighten the set screws
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Tisoss

~—— GREASE FITTING Figure 21
excessively as this will cause the ma-~
terial to stretch.

Translator Mounting (Figure 22)

These adjustments are normally necessary
only on initial installation of a translator in
a machine.

1. When the translator is in the machine
the seekers should clear the tops of the
key lever studs by .001” to .010”. Wash-
ers may be placed between the base and
the adjustable translator mounting foot
studs for an overall adjustment. Indi-
vidual seekers are adjusted by forming
with the seeker forming tool T-18120.

OVERALL SHIM ADJUSTMENT Figure 22

10/19/62

TRANSLATOR MOUNTING SCREWS

TRANSLATOR MOUNTING

INDICATING MARK & TEST LEADS

The two lower, or rear, mounting posi-
tions have adjustable plates whichmay
be loosened in order toalignthe trans~
lator to the machine. The translator
should be positioned right or left so that
the seekers have minimum clearance
to the key levers, but donot bind on the
sides of the key levers. It should be po-
sitioned front and rear for a slight
amount of backlash between the inter-
mediate gear, outer, and the translator
gear. The two front mounting screw
holes are large enough to allow adjust-
ment.

Ti8120

001" TO 0I0

INDIVIDUAL SEEKER ADJUSTMENT



FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 37

DATE: November 9, 1962

CHANGE: Page 5-7, Translator Mounting
(Figure 22)

REASON: Adjustment Tolerance Change

EXPLANATION: Provides a specific mesh
tolerance between the intermediate gear outer
and the translator gear.

2. The two lower, or rear, mounting posi-
tions have adjustable plates which may be
loosened in order to align the translator to
the machine. The translator should be posi-
tioned right or left so that the seekers have
minimum clearance to the key levers, but do
not bind on the sides of the key levers. It
should be positioned front and rear for a back-
lash between the intermediate gear, outer, and
the translator gear of .003” to .010” and for
minimum noise. The two front mounting screw
holes are large enough to allow adjustment.

5-TA Insert Facing Page 5-7
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SEEKER OPERATING BAIL

PERMUTATION BAR
RESTORING BAIL

TRANSLATOR TIMING CHART
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FRIDEN SYSTEMS ADJUSTMENT

READERS, PUNCHES &
EXTENDED CARD GUIDE

CUSTOM KITS & OPTIONAL FEATURES

Units in the field must be returned to the point
of manufacture for addition of any of the Spe-
cial Features because of the complexity and
amount of work involved.

Special Features are identified as such, other-

wise the device is a CustomKit. Accessories
are also identified.

READERS

' Either a tape/edge card or tab card reader:

may be substituted for a tape reader in any
Systems Flexowriter. The reader plug wiring
is compatible and the mounting is the same
except that the dowel screw must be removed
from the Flexowriter casting when a tape
reader is dismounted. This allows the tape/
edge card -or tab card reader to be mounted
using two screws instead of one because of
the reader’s larger size and weight. The
reader cable should be routed to the reader
plug socket in the same manner as the one
removed. The reader cables should always
be run inboard the selector pivot shaft so as
to protect the cable. The screws that extend
from the plug and socket align the pins and
prevent a plug being inserted the wrong way.

Note: The same type plugs are used for the
reader, punch & selector, The dif-
ferent positions of the male andfe-
male screws on the plugs and sock-
ets in addition to the two different
size plugs and socketsused prevent
their incorrect installation.

Caution should be used to be sure that the
cable does not touch any moving parts.
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PUNCHES

A tape/edge card punch can be installed in
place of the tape punchonany Systems Flexo-
writer unless it is equipped with a 20” car-
riage. Keep in mind the considerations for
routing the cable and plug insertion.

The card feed (KCF-K11) relay must be in-
stalled in the Flexowriter to obtain the auto-
matic card feed without Tape Feed punching
unless the relay is already in the machine.

EXTENDED CARD GUIDE

The extended card guide mounts on a tape/
edge card reader or punch to guide cards up
to 5” in width. The kit consists of an adjust-
able card guide, two mounting screws, a screw
plate, and a shaft, collar, and four set screws.

In the tape/edge card punch, the adjustable
guide is mounted under the card table through
a slot on the overturned edge. The screw plate
is positioned underneath and the mounting
screws. threaded from the top into the screw
plate. Once installed, it is only necessary to
loosen the mounting screws, adjust the guide
to the card, and tighten the screws.

In the tape/edge card reader the same proce-
dure and parts are used, but the guide already
in the reader must be removed.

The shaft collar and set screws provide a
means of extending the pin wheel shaft beyond
the five inches. The tape feed knobis removed,
the collar set screwed to the pin wheel shaft
with the flat end toward the casting but not
touching it, the shaft is inserted in the collar
and set screwed, and then the tape feed knob
is installed on the end of the shaft.
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FRIDEN SYSTEMS ADJUSTMENT

PARITY CHECK

PARITY CHECK

Figure 1

The punching accuracy check can be added to
any tape or tape/edge card punch that is not
a back spacing unit. The parity check assem-
bly is mounted in the punch so that its oper-
ators engage the punch pins (Figure 1). As
the pins move up to punch a code, the corre-
sponding contacts transfer, either completing
or not completing a circuit to the parity relay.
If a circuit is completed, the parity relay en-
ergizes, breaking the circuit to the punchand
causing the Flexowriter keyboard to lock.

The parity check can be for either “odd code
parity” or “evencode parity”. Inall equipment
using the Systems code the parity check is odd
code parity because the Systems code is com~
posed of odd codes. A feed hole aloneis con-
sidered an even code and will lock parity.

Therefore, whenever the punch punches an odd
code, there is no circuit to the parity relay and
the code is assumed to be the correct one.

If, however, the code punched contains an
even number of bits, the parity relay ener-
gizes, breaks the punching circuit, locks the
keyboard, and the operator candelete the code
and punch the:correct one.

Note: If two code bits are added or dropped
the code is still odd and is not rec-
ognized as an incorrect code. The
chances of this happening are ex-
tremely remote.
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The parity (KP-K33) relay and the punch ad-
dress (KPA-K15) relay must be installed in
the Flexowriter to complete the necessary
circuits unless they are already in the ma-
chine.

T-18221

COMMON

TE BOARD

—=

T / OPER)/ STRAPS TO BE
ATOR
CODE PIN APPROX. STRAIGHT AND

CONTACTS CENTERED BETWEEN
STATIONARY STRAPS
Figure 2
ADJUSTMENT

Parity Check Assembly - Not Installed
1. Using the parity check gauge T-18221
with the .403” side of the gauge in-
serted as shown (Figure 2), the
able straps of the contacts sh
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PARITY CHECK

approximately straight and the center
contacts centered between the normally
open and normally closed contacts.
With the .438” side of the gauge in-
serted (Figure 3), all open contacts ex~
cept the commons should be formed for
.008” to .014” clearance to the center
movable contacts.

With the .368” side of the gauge in-
serted (Figure 3), the open contacts
should be formed for an .008” to .014”
gap.

Parity Check Assembly - Installed

1.

Position the assembly on the inner
punch casting so that the scribe mark
on the outer (channel 8) operator arm
is aligned with the top surface of the
parity contact casting when the punch
pins are down. Be sure that the contact
operators have a full engagement with
the punch pins and tighten the screws.
With the punch pins down, there should
be an .008” to .014” gap between the
operate contacts and the normally open
contacts. Form the stationary contact
springs.

With the punch cycled manually so all
of the punch pins are fully operated
(armatures tripped manually), there
should be an .008” to .014” gap between
the operate contacts and the normally
closed (now open) contacts. Form the
stationary contact springs.

Parity Common Contacts :

The parity common contacts operate from the

feed hole punch pin. The parity check assem-
bly supplied for all Systems machines is the
normally open contact type. Adjust the com-
mon contact to close just after the code pin
contacts close during the upward movement
of the punch lever & frame assembly. With
the adjustment made properly, the common
contact will open before the code pin contacts
open during the downward movement of the
punch lever & frame assembly.

Note: On normally closed contact parity
contact assemblies, the common
contact is adjusted to open just after
the code pin contacts open during the
upward movement of the punch lever
& frame assembly and close before
the code pin contacts close during
the downward movement of the
punch lever & frame assembly.

© ~ "\ scrige
LINE
368"
S N

1
[
I
|
|
[
I
]

Figure 3
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ADDING MACHINE
SELECTOR BRIDGE

BRIDGE ASSEMBLY (Adding Machine)

Figure

A Friden Solenoid Input Adding Machine can
be cable connected to an SPS or SPD Flexo-
writer if the Flexowriter is equipped with the
necessary selector assembly (Figure1). Var-
ious plug changes must be made inthe Flexo-
writer and then the adding machine will oper-
ate as an auxiliary output unit.

With the units properly hooked up, 2 number
key depressed in the Flexowriter will select
the proper digit in the adding machine. After
a series of digits have been typed on the
Flexowriter and entered into the adding ma-
chine, a signal originated in the Flexowriter
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will cause the adding machine to cycle. The
signal can be any one of several (Space, Car-
riage Return, Tab, Plus or Minus).

Normally, the signals are sent from an SPD
with the basket in lower case. However, there
is a pluggable option whereby the signals can
be sent to the adding machine with the basket
in upper case.

Space bar operation in the Flexowriter will
select a zero in the adding machine. This is
also pluggable and the zero can be suppressed
by changing the taper pin connection.
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PIN FEED PLATEN

PIN FEED PLATENS

CAM ANCHOR ROD:

LOCK STOP

PIN FEED PLATEN

FEED FINGER

CAM LOCATING
CONTROL LEVER

Figure 1

Pin feed platens are used in many Systems
applications to obtainautomatic transportand
registration of forms. The formsusedare (1)
continuous fan-fold, (2) perforated for easy
separation and (3) punched with regularly
spaced holes at each side. They contain car-
bons in one form or another. When these
forms are installed ina Flexowriter equipped
with a pin feed platen, many forms and their
multiple copies canbewritten witha minimum
amount of attention from the operator with
regards to form insertion and registration.

Cammed pins near the ends of the platenfeed
the forms instead of using the pressure be-
tween the feed rollers and platen asina nor-
mal Flexowriter. Feed fingers (Figure 1) keep
the forms on the pins and the paper release
lever is in its forward position so that the
paper deflector is out of engagement withthe
platen. A spring loaded stop, the “lock stop”
(Figure 1), is provided to keep the paper re-
lease lever forward. The deflector retaining
springs hold the paper deflector away from
the platen so that the deflector cannot inter-
fere with the proper feeding of the forms.

It is not necessary to remove the pin feed

platen when unpunched forms are to be used.
Move the lock stop to the rear, position the
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paper release lever to the rear, pivotthe bail
roll shaft and move the bail stops out of the
way of the cam anchor rod, and position the
pins to the rear by disengaging the camlocat-
ing control levers and turning the control
plates until the levers pivot into the other
slots. The platen will now feed unpunched
forms the same as a regular platen except that
the typing line will be restricted to the shorter
length of the rubber surface.

When the forms are installed, the second
form’s first line should be turned to the writ-
ing line using the platen variable. The first
form should be left blank and isusedto posi-
tion the forms on the pins only. Always leave
one typed form in the plafen, to insure good
pin engagement, or else index the platen
through one blank form when removing the
last typed form.

A forms guide is supplied which mounts on
the carriage tokeep the forms feeding straight
into the machine. Another guide covers the
relay bank and tape supply drum on the Flexo-
writer. :

The “Packholder and Refold Assembly” may

also be used. This device is a stand that halds
a pack of forms, guides them to the Flexo- -
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PIN FEED PLATEN

P
F[B

0 o[ o o olol oo 000

Figure 2

writer, and accepts the typed ones, allowing
them to restack themselves (Figure 2).

The platen is composed of two halves or “sec-
tors” instead of being one piece. These sectors
are cut as a unit when the platenis manufac-
tured. The seams do not influence the typing
impression or density as long astheyare as-
sembled correctly. Each sector and the pin
wheel assembly is marked to allow the sectors
to be correctly matched when the platen is
reassembled.

A second margin stop acts as.a right hand
margin to prevent the carriage escapingpast
the end of the rubber surface of the platen,

thereby preventing damage to the type faces-

caused by typing on the pin wheel assembly
or feed fingers.

ADJUSTMENT

1. With the cam locating armlever inslot
(A) (Figure 3), loosen screw (C) and

CAM LOCATING
ARM LEVER

FORM ALIGNED
— WITH PINS

shift the cam locating plate so thereis
1/8” between the center of the screw
head and the end of the slot. Adjust both
cam locating plates and be sure to tight-
en the screws. This adjustment posi-
tions the pins so they will engage the
forms properly.

Note: The platen can feed unpunched forms
by positioning the camlocatingarm
levers in slot (B), thereby position-
ing the extended pins toward the
rear.

2. Loosen the set screws on the form
guides (Figure 4) and position them
laterally so they keep the forms feed-
ing straight with a slight amount of
side play. Position the guides rotation-
ally in line with the arms and tighten
the set screws.

3. Adjust the bail stops (Figure 5) by
means of their eccentrics so there is
clearance between the bail rollers and
forms installed inthe machine. Be sure
that the bail rollers rest on the platen
when the bail stops are not positioned
on the cam anchor rod.

A PAPER RELEASE
BAIL ROLLER CEVER
FORMS & CAM ANCHOR ROD
ROLLERS

~-77 "> RETAINING-
b ( SPRING
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ELECTRIC LINE FINDER

ELECTRIC LINE FINDER

When continuous forms are used in a Flexo-
writer with a pin feed platen, it is usually
necessary to index the platen more thanonce
to get from the last line of the completed form
to the first line of the next form. There are
various methods of accomplishing this in-
dexing operation in one step. The Electric
Line Finder does the work entirely automatic-
ally, being activated from the Flexowriter
either by keyboard action or by a “Form
Feed” code being read in the tape. The Elec-
tric Line Finder has no provision for manually
indexing the platen other thanusing the platen
variable mechanism in the special pin feed
platen. The platen variable is used toalignthe
printed form to the writing line. Since the op-
eration is automatic, the pin feed platendoes
not have the right end platen knob and the
platen assembly ends at the right carriage end
frame. The indexing hook lever in the Flexo-
writer operates but does not control the platen
of the line finder.

The platen is indexed by a motor mounted in
the mechanism itself. This motor is construc-
ted so it can be turned on but “stalled” (held
so it can’t rotate) for indefinite periods of
time without damage. The motor is on and
stalled whenever the Flexowriter is on. The
motor is kept from rotating by its engagement
with the “Program Disc” in the gear train.
The program disc is held in turn, by the “Pro-
gram Disc Stop Pawl”.

Two rotary solenoids are used in the line
finder. The first is called the “Line Feed”
solenoid. Its action pivots the program disc
stop pawl out of the program disc momen-
tarily, allowing the program disc to turn and
index the platen (also connected to the gear
train).

The program disc is manufactured according
to the design of the formto be used. It contains
a number of teeth matching the lines of the
form. The disc can be changed to provide the
proper program for each different form. The
program disc is machined so that when the last
typing line has been reached and the line feed
solenoid is energized, the program disc stop
pawl comes out of the program disc momen-
tarily, as before, but there are noteethon the
program disc so the motor indexes the platen
to the first line of the. next form.

The second rotary solenoid, termed the “Form
Feed” solenoid allows the operator to index
the platen (and the form) fromany point in the
form to the next form without the necessity of
more than one operation. This operation is
termed “Form Feed”.

To accomplish a form feed, the line feed and
form feed solenoids are both energized at the
same time, the programdise stop pawlcomes
out of the program disc, and the stop pawl is
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latched so that it stays out of the program disc
through the balance of the form.

On the Flexowriter, depression of the car-
riage return key lever closes contacts (Selec-
tor Bridge Contacts in an SPD and Selector
Contacts in an SPS) and completes a circuit
to the line feed solenoid, causing line feedas
the carriage returns.

Form feed is manually initiated by depressing
the “Punch Adres” panel switchand operating
the carriage return key lever.

Form Feed is automatically initiated by read-
ing the form feed (12347) code in the reader.
The reader is stopped during the form feed
function.

SEQUENCE OF OPERATION

Line Feed

Before End of Form: When the carriage return
key lever is depressed a circuit is completed
to the line feed solenoid. The line feed sole-
noid rotates counterclockwise viewed from
the left and causes the tripping pawl to pivot
the program disc stop pawl out of the tooth
of the program disc (Figure 1). The line feed
solenoid restores when the selector contacts
open and the program disc stop pawl pivots
back into the program disc and stops the pro-
gram disc at the next tooth.

FORM FEED PROGRAM DISC
UNLATCH STUD STOP PAWL

FORM FEED

N HOME
R POSITION
A CAM
O
POSITION

STALL
MOTOR
SHAFT

0
ay LATCH
o 4
TRIPPING
‘\ PAWL
LINE FEED

SOLENOID
PIVOT SHAFT

TRIPPING PAWL

P / , PLATE ASSEMBLY
[N L
INTERMEDIATE 1, @*'# PLATEN SHAFT

GEAR

Figure 1

When the program disc is released, the stall
motor gear, turning clockwise, turns the pro-
gram disc counterclockwise because of its en-
gagement with the gear on the left side of the
program disc (Figure 1). As the programdisc
turns, the platen is indexed through the inter-
mediate gear (Figure 2), the platen turns
clockwise and indexes the form one line.

At End of Form: When the carriage returnkey
lever is depressed at the last line of a form,
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ELECTRIC LINE FINDER

the same line feed function occurs as de-
scribed for a line feed. The program disc
doesn’t have any teeth at the point where the
program disc stop pawl pivots back to the
program disc so the stop pawl simply rides
the periphery of the disc and the stall motor
indexes the platen to the first line of the next
form. At this point the programdisc stop pawl
engages the first tooth of the program disc.
An apparent form feed has been obtained from
a line feed because of the programming of the
program disc. ’

Form Feed

Manual: With the “Punch Adres” panel switch
operated, depression of the carriage return
key lever energizes both the line feed and
form feed solenoids.

The form feed solenoid rotates and pivots the
home position latch to also pivot counter-
clockwise. (When the signal to the form feed
solenoid ends it tries to restore butcan’tbe-
cause of the operated position of the home
position latch.)

The line feed solenoid rotates, pivots the
tripping pawl, and the tripping pawl pivots
the program disc stop pawl out of the program
disc and the stall motor indexes the platen.

Figure 2 Line Feed (Start of Indexing)

Due to the form feed solenoid having been
energized, the home position latch latches the
program disc stop pawl so that it stays out of
the program disc (Figure 3).

At this time the platen is indexing (feeding
through the balance of the form) and the pro-
gram disc stop pawl is latched soitcan’t re-
turn to engage the program disc.

As the program disc nears the home position
(first line of the next form), the form feed
unlatch stud contacts the tail of the home po-
sition latch and pivots the latch clockwise
(Figure 4), allowing the home position cam
and the form feed solenoid to restore. Also,
as the home position latch restores, the pro-
gram disc stop pawl is unlatched and it pivots
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LATCHING POINT (HOME POSITION
LATCH HOLDING
PROGRAM DISC
STOP PAWL)

Figure 3 Form Feed (Latching Point)

back to the program disc and stops the disc at
the first tooth (home position).

Stall Motor Operation

The stall motor always turns clockwise and it
has a springattached to it (the “Motor Tension
Spring”) which tries to turn it counterclock-
wise. The spring should always be fully seated
on its mounting studs. It works constantly to
tension the motor throughthe use of the “Con-
stant Torque Switch” and cam.

Figure 4 Form Feed (Unlatch Point)

Constant Torque Switch (Figure 5)

The constant torque switch is connected in
series with the motor and it opens whenever
the motor developes too much torque (ona long
form feed, for example). The switch is nor-
mally closed and its roller rides on the low
dwell of the cam mounted between the stall
motor mounting frame and the stall motor it-
self. When the device line spaces, the motor
should develop sufficient torque to rotate the
cam so the cam’s highdwellis adjacentto the
switch roller without causing the roller to
even partially operate the switch. On a form
feed then, the motor may develop enough
torque to cause the camtooperate the switch.,
This opens the circuit to the motor and allows
the motor tension spring to turn the motor
backward a short distance. When the motor
turns backward the switch closes and restores
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the circuit to the motor. Therefore, the motor
tension spring is always working against the
motor, even during a line feed or form feed
operation.

MOTOR
MOUNTING—
FRAME

Figure 5

Program Disc Housing Cover Switch

(Figure 6)

The program disc housing cover switch is
also connected in series with the stall motor
and it opens whenever the cover is opened,
opening the circuit to the motor so that the
program disc can be removed without danger
of the motor turning.

Reader Delay (Limit) Switch

The 1imit switch Is connected in series with
the SCRT contacts in the Flexowriter tokeep
the reader stopped during the line feed or form
feed operation. The limit switchis actuated by
the program disc stop pawl being pivoted out
of the program disc (Figure 6) by stud.(A).

Program Disc Removal & Installation

1. Manually posifion the carriage to the
extreme left and move the margin stop
to the right so that the carriage can
carriage return only two or three
inches. Turn the Flexowriter on and
depress the carriage returnkey, there-
by causing a line feed operation & car-
riage return.

2. Open the program disc housing cover
breaking the circuit to the stall motor.

3. Depress the Punch Adres panel switch
and operate the carriage return key.
This operation will pivot the program
disc stop pawl out of the program disc
and latch it on the home positionlatch.

4. Turn the Flexowriter off.

5. Press the pivot shaft latch and pull the
pivot shaft out of the assembly.
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ELECTRIC LINE FINDER

PROGRAM DISC HOUSING COVER

READER DELAY

Figure 6

Remove the program disc through the
back of the assembly.

Install the program disc through the
back of the assembly. Be sure the small
hub on the disc is towards the center
of the carriage.

Align the program disc with the pivot
shaft hole and insert the pivot shaft,
moving it in until the pivot shaft en-
gages the program disc. Do not pushit
all the way in yet.

To insure proper meshing of the inter-
mediate gear, the platen gear, and the
program disc, position the tie link by
means of the tie link knob so that the
gears are meshed and a hole in the tie
link is aligned with a hole in the auxil-
jary frame. Then push the pivot shaft
all the way in until the pivot shaftlatch
engages the groove in the pivot shaft.

Note: The projection (downward) on the

10.

11.

intermediate gear support platecan
be moved in conjunction withthe tie
link knob to facilitate meshing the
gears (Figure 6).

Close the program disc housing cover
and manually rotate the stall motor to
recheck the gear mesh.

Turn the Flexowriter on and the pro-
gram disc will advance (form feed) to
a home position because the program
disc stop pawl is latched out of the
program disc and the program disc
housing cover is closed, allowing the
stall motor to run.
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REVERSIBLE ELECTRIC
LINE FINDER

REVERSIBLE ELECTRIC LINE FINDER

The reversible electric line finder operates
in almost the same manner as the regular
electric line finder except that the forms can
be fed in the reverse direction from a point
near the bottom of the form. This device is
used in conjunction with the “Double Margin
Control” special feature to provide sequential
typing of two columns of information ona form
either automatically or manually.

The device is the same as the electric line
finder with the following differences:

The Program Disc is not interchangeable be- -

cause of the very specialized application. The
program disc can be removed and installed
but the reverse stop pawl must be raised to
accomplish this.

The Stall Motor is rigidly mounted to the
motor mounting frame and a friction clutch
(Figure 1) allows the motor to slip when the
program disc is stopped suddenly on a forward
form feed. The amount of torque developed by
the motor is adjusted by means of a variable
resistor (Figure 2) connected in series with
the motor. The torque developed by the motor
should be the minimum consistent with re-
liable form feed in both directions. The tor-
que is reduced by increasing the resistance
of the variable resistor.

HOME POSITION SWITCH

FORM FEED

FRICTION
CLUTCH

Figure 1

The reversing action is accomplished by re-
versing the polarity of the current through the
motor, causing the motor to turn inthe oppo-
site direction.
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REVERSE FORM FEED
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Figure 2 Control Box '

OPERATION

Form Feed

Form feed occurs in the same manner as in
an electric line finder, either automatically or
manually with the differences noted with re-
spect to the stall motor’s operation. The Form
Feed relay is used (Figure 2).

Reverse Form Feed

When the Reverse Form Feed panel switchis
depressed or the reverse form feed (12345)
code is read, the reverse form feed relay is
energized, completing the pick circuit to the
reverse form feed timing relay. The timing
relay energizes and picks thepolarity rever-
sal relay. The polarity reversal relay’s con-
tacts transfer andreverse the current through
the stall motor. All of the relays are in the
control box.

The stall motor feeds the forms backward,
ratcheting the program disc stop pawl. The
reverse form feed is electrically timed inthe
following manner.

The polarity reversal relay is held throughthe
timing relay’s contacts and the timing relay
is held through a capacitor and variable re-
sistor. The proper drop out time is obtained
by adjusting the variable resistor. Increasing
the resistance decreases the holding time (or
the length of the reverse form feed). Decreas-
ing the resistance increases the holding time
(or the length of the reverse form feed).

The timing of the relays should be such that
the forms are reverse fed 1/12 of an inch
above the intended line as established by the
reverse stop stud on the program disc. Tim-
ing mustbe such that reverse feed is held until
a positive stop is assured. The reverse stop
pawl will stop the program disc during the
reversing operation. When the polarity rever-
sal relay de-energizes, the original polarity
of the current through the stall motor is re-
stored and the stall motor rotates the platen
so that the program disc again engages the '
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REVERSIBLE ELECTRIC
LINE FINDER

program disc stop pawl, jogging the forms to
the reverse form feed home position.

Reader Delay

In the same manner as in an electric line
finder, a reader delay switch is used to keep
the reader stopped while the device isfeeding
the forms forward. However, the switch (the
“Home Position” switch, (Figure 1) is mounted
on the motor mounting frame. The switch is
operated by a stud on the form feed solenoid.

When the device reverse form feeds, a setof
contacts onthe reverse form feed timing relay
open, breaking the circuit to the reader and
keeping it broken during the reverse form
feed.

Therefore, either the operation of the reader
delay switchor the energization of the reverse
form feed timing relay will break the circuit
to the reader since they are connected in
series with the SCRT contacts in the Flexo-
writer.
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DOUBLE MARGIN CONTROL

DOUBLE MARGIN CONTROL

=

MARGIN STOP!
(SPECIAL)
DOUBLE MARGIN RELAY.

P

ARMATURE
EXTENSION

DOUBLE MARGIN

LEFT HAND MARGIN CONTROL LEVER
STOP_(STANDARD)
N
[LEFT HAND DOUBLE MARGIN

CONTROL LINK
8 CLEVIS

NON - OPERATED OPERATED

MARGIN
RELEASE
LEVER

MARGIN
RELEASE
BRACKET

MARGIN CONTROL
SHAFT ASSEMBLY

Figure 1

On machines (Mono-Spacing only) equipped
with the double margin control feature (Figure
1) the carriage returns to the standard mar-
gin stop. But, in addition, the carriage returns
to a second margin stop when the double mar-
gin relay is energized. The second margin
stop is always placed on the margin rack to
the right of the standard margin stop. It is
designed to miss the margin release lever
when the relay is not energized. The left end
of the margin release lever can be raised to
allow the carriage to be moved past the left
hand (standard) margin stop the same as ina
normal machine.

The double margin relay is mounted to.the
underside of the escapement mechanism. The
armature extension connects to the double
margin control link which, in turn, connects
to the double margin control lever, The lever
connects to a short link, thelink connectsto a
bell crank, and the bell crank is setscrewed
to the margin control shaft assembly. The
margin control arm (on the left end of the
margin control shaft assembly) positions the
left end of the margin release lever so that
it is lifted about halfway in its slot in the mar-
gin release bracket. When the double margin
relay is energized, the margincontrolarmis
pivated down and the left end of the margin
release lever drops, raising the right end into
the path of the special left hand margin stop.
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Therefore, whenever the double marginrelay
is energized, the carriage will return to the
special left hand margin stop, provided that
the carriage return is initiated when the spe-
cial left hand margin stop is to the left of the
margin release lever.

The linkage which accomplishes theposition-
ing of the margin release lever moves ac-

cording to the arrows in Figure 1.

ADJUSTMENT

In Sequence

1. There should be .040” plus or minus
.005” clearance between the armature
and core of the double margin relay
~ when the relay is not energized (Fig-
" ure 2). The clearance is measured at
the center line of the core. Adjust by
forming the bendable stop onthe relay.
2. With the relay not energized, adjust
the double margin control link so that
the double margin control lever link
rests against the margin release brack-
et (Figure 1), Operate the relay man-
ually and be sure that there are no binds
or lost motion, Have the set screw on
the bell crank tightened in a position
where the bell crank doesn’t interfere

with the adjustment.
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DOUBLE MARGIN CONTROL
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Figure 2 Relay Not Energized

Position the left hand margin stop over to .010” clearance between the lever
and the stop and tighten the screws.

3.
the margin release lever as shown in

Figure 3 and loosenthe margin release
lever screws slightly. Lift the left end
of the lever to the top of the slot in the
margin release bracket, position the

Position the special left hand margin
stop over the margin release lever as
shown in Figure 4. Loosen the set
screw on the bell crank slightly.

right end of the lever so there is .004”

LEFT HAND
MARGIN STOP

.004" TO .010

MARGIN RELEASE
LEVER SCREWS

LIFTED

Figure 3 Manually Lifted
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MANUAL ADDENDUM 63

LEFT HAND
MARGIN STOP

002" 10 .008"

MARGIN RELEASE

R SCR
LIFTED LEVER SCREWS

Figure 3 Manually Lifted

DATE: April 14, 1965
CHANGE: Page 6-16, Step 3 and Figure 3.
REASON: More positive bite onmargin stop.

EXPLANATION: This change decreasesthe
clearance obtained between the left hand
margin stop and the margin release lever.

3. Position the left hand margin stop over
the margin release lever as shown in Figure
3 and loosen the margin releaselever screws
slightly. Lift the left end of the lever to the
top of the slot in the margin release bracket,
position the right end of the lever sothere is
.002” to .008” clearance between the lever
and the stop and tighten the screws.

4/14/65 Insert Facing Page 6-16 6-16A
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DOUBLE MARGIN CONTROL

LEFT HAND (SPECIAL)
MARGIN STOP

MIDWAY IN SET SCREW g

e

SLoT

_f 003"70 005"

.
)
POSITION MARGIN

CONTROL SHAFT
ASSEMBLY

Figure 4 Home Position

With the relay de-energized and the double
margin control lever link resting against the
margin release bracket, adjust the margin
control shaft assembly. Rotate it sothe mar-
gin control arm positions the right end of the
margin release lever .003” to.005” below the
margin stop and tighten the set screw.

Manually energize the relay with both margin
stops out of the path of the margin release
lever and check the clearance between the
margin release lever and the margin rack
(Figure 5). It should be .015”. If not, check the
adjustments and readjust as necessary.

ALL THE WAY I

DOWN

Figure 5 Relay Energized
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FLEXIBLE FORMALINER

FLEXIBLE FORMALINER

Figure 1

The Friden Flexible Formaliner, when in-
stalled on a Flexowriter carriage, provides
automatic transport and registration of forms.
The forms used are (1) continuous fan-fold,
(2) perforated for easy separation and (3)
punched with regularly spaced holes at each
side. The forms used can be the full width of
the platen because the normal platen isused.

The Flexible Formaliner is attached to the
carriage by means of platen extensions anda
spring-tensioned mounting which enables the
Flexible Formaliner to be installed and re-
moved with little effort. The Flexible Forma-
liner is hooked onto supports mounted in
place of the rear carriage end cover screws.

The forms are fed through gears meshed with
the platen (Figure 2). When the platen rotates,

Figure 2
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the tractor pins feed the forms. The paper re-
lease lever must be kept forward while the
Flexible Formaliner is in use because the
forms are fed by the tractor pins. A lock stop
is mounted on the left frame to keep the paper
release lever forward. It can be pivoted up
out of the way to allow the paper release lever
to be moved to the rear (Figure 3).

With the paper release lever forward, feed the
forms over the top of lower “V” guide, around
the platen, and onto the tractor pins. The pres-
sure plates can be opened to position the forms
on the pins. Enough forms should be fed
through the device so that the forms move
onto the upper “V” guide.

LEFT TRACTOR
ASSEMBLY

Figure 3 -
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FLEXIBLE FORMALINER

.To put the Flexible Formaliner on the car-

riage, position the Flexible Formaliner as
shown in Figure 5 making sure the lock dogs
are open and press it down at the forward
end until it snaps into position as shown in
Figure 6.

The tractors can be moved sideways to ac-
commodate forms of variable widths by loos-
ening the thumb screws and sliding the trac-
tors onthe shafts (Figure 4). The forms should
be positioned so they are centeredinthecar-
riage.

When narrow forms are used the small forms
guides should be put on theupperand lower V
guides and adjusted to the forms so the forms
are centered on the apexofthe V. Be sure the
tractors are positioned so the formsarealso
centered on the platen. (Figure 7).

Figure 5 Figure 6

CENTERED
SMALL FORMS GUIDE

Figure 7
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SHAFT EXTENSION

C

LEFT PLATEN SHAFT
_ EXTENSION

FLEXIBLE FORMALINER

RIGHT PLATEN SHAFT
EXTENSION

Figure 8

Paper Bail Lifts

The paper bail rollers should be lifted off of
the forms by the paper bail lifts as shown in
Figure 3.

Platen Extensions

1. Remove the platen variable button (us-
ing T-18075) and platen knobs (Figure
8). Leave the collars onthe platen shaft
in place. Install the platen shaft ex-
tensions and reinstall the platenknobs.
Tighten the set screws and be sure that
the collars on the platen shaft rotate
freely.

2. Install the platen variable button onthe
threaded end of the platen variable
button shaft extension and reinstall the
platen variable button using T-18075.

Mounting the Flexible Formaliner

Remove the rear carriage end cover screw
from the left and right carriage end covers
and install the rear stud supports with their
mounting screws. The Flexible Formaliner
can now be installed as shown in Figures 5
& 6.

Removing the Flexible Formaliner

When enough pressure is exerted upward on
the front of the Flexible Formaliner, the lock
dogs will open and the Flexible Formaliner
can be lifted off of the carriage. The platen
shaft extensions and rear stud supports do
not interfere with normal machine operation
and should be left on the machine. The line
gauge card holder does not interfere withthe
operation of the Flexible Formaliner. It
should be left on the machine.

Small Forms Guides

The paper guides should be installed on both
the upper and lower V guides when forms less
than eight inches in width are used. They
should be adjusted to the forms, leaving about
1/8 inch clearance. The forms should be cen-
tered on the V guides.

Idler Gear Adjustment

When first installed, the large idler gear may
not mesh correctly with the gear on the right
platen shaft extension. Remove the right
Flexible Formaliner end cover and loosenthe

10/19/62

idler gear’s mounting screw (holding the nut
with a wrench). Install the Flexible Forma-
liner, position the idler gear (in the slot) for
free rotation with minimum backlash and
tighten the mounting screw against the nut.

MOUNTING
SCREW

RIGHT PLATEN SHAFT
EXTENSION GEAR

Figure 9

Tractor Pin Alignment

Loosen both tractor chain sprocket set
screws, (Figure 10) install forms onthe trac-
tors and align the forms to the writing line.
Align the tractors to each other so the form
is parallel to the writing line. Remove the
forms without disturbing the tractors and
tighten the set screws.

—
——TRACTOR PIN
1
™~seT screw
TRACTOR CHAIN L
SPROCKET
Figure 10
6-21
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FLEXIBLE FORMALINER STAND

FLEXIBLE FORMALINER STAND

Figure 1

The Friden Flexible Formaliner Stand is
used in conjunction with the Friden Flexible
Formaliner to supply unused forms and stack
them as they are used. The stand is position-
ed behind the Flexowriter stand with the upper
(supply) shelf touching the back of the stand.
The stand is shown with the upright on the
left side in Figure 1. By switching the shelf
positions (putting the bottom one on top) and
turning the stand around, the uprightisonthe
right side. This procedure allows the stand to
be set up for easy access to the Stand’s
shelves.

The upper shelf is the supply shelf and should
contain the unused forms. They should sit in
the center of the shelf and the stand itself
.should be centered behind the Flexowriter.
This allows the V guides to perform their
function properly, that being to lessenthe drag
on the carriage by allowing the forms tobend
naturally as the carriage moves.

The lower shelf catches the forms and, if the
stand and Flexible Formaliner is properly
set up, allows them to restack themselves.
It has two shelf racks which aid infolding the
forms.

Installation & Adjustment
1. Using the slotted screws and flatwash-
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ers, mount the aluminum upright to the
base and tighten the screws securely
(Figure 2).

Install the shelves on the upright so
they extend over the base andlock each
shelf in position by pushing down onthe
clamp handle (Figure 3). The upper
shelf is to hold the unused forms and
it should always extend toward the
Flexowriter and touch the back of the
Flexowriter stand. The lower shelfac-
cepts the typed forms and it should ex-
tend toward the rear away from the
Flexowriter.

Note: If the forms are to bé torn off as

they are used, the lower shelf need
not be used.

If the operator cannot gaineasy access
to the forms because the upright is in
the way, switch the shelves and turnthe
stand around. The upright will then be
on the opposite side and the shelves will
be in their proper positions.

Install the shelf racks on the lower
shelf, using the square-shouldered
screws and wing nuts (Figure 4).
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FLEXIBLE FORMALINER STAND

S

UPRIGHT ————]

Figure 2

Face the backs of the guides inward if
the forms used are less than 10 inches
in height. Face them outward if the
forms are 10 inches or more inheight.
Keep the backs of the guides parallel
to the front and rear edges of the shelf

so that the square shouldered screws’

are fully seated. The refold guides
should be positioned in their slots
equally,

Then with the Flexible® Formaliner
stand touching the Flexowriter stand,
the forms are centered front-to-rear
as they come off of the upper “V” guide.
This allows the rear edge of the top
shelf to center the forms during re-
folding.

Position the stand so it is centered
behind the Flexowriter. This position-
ing equalizes forms sway as the Flexo-
writer carriage moves sideways.
Position the blank forms as the center
of the top shelf, feed them into the
Flexowriter. and adjust the height of the
shelves, best satisfying the following
conditions:

]
B
L]

CLAMP

HANDLE
L

/= E
SHELVES

SN

TH

™~

Figure 3

a. The lighter the forms, the lower
the shelves.

b. The less form fastening (stapling,
pasting, crimping, etc.), the higher
the shelves.

c. The lower the shelves, the better
the control of forms sway.

How far apart the shelves should be from each
other is determinedby the height of the forms.
Long forms require greater shelf separation
than short forms.

SHELF RACK

WING NUT

10/19/62
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44TH PRINTING CHARACTER

44TH PRINTING CHARACTER

ESCAPEMENT MECHANISM
BELL CRANK (SPECIAL)

SPACE KEY
LEVER

44TH CHARACTER PRINTING
KEY LEVER

A Special Feature

X character printing type bar canbe installed
at the factory inthe segment in the “zero” slot
normally occupied by the space dummy type
bar. The character printing operation is ini-
tiated from the key lever in position “U”,
utilizing the proper bell crank and a type bar
designed tobe operatedfrom the zero segment
slot. The type bar, bell crank and camare to
be adjusted the same as any of the other
character printing type bars, bell cranks or
cams.

Carriage escapement (spacing) is achieved
from the operation of the space bar in a dif-
ferent manner. Instead of the adjustable link
from the space cam pivoting a dummy bell
crank, etc., the adjustable link pivots a spe-
cial escapement mechanism bell crank. The
bell crank pulls the escapement link forward
which in turn pivots the shaft andthe escape-
ment trip lever assembly. The escapement
trip lever operates the escapement bell crank,
etc., and the carriage escapes as the me-
chanism restores.

10/19/62

CHARACTER PRINTING TYPE BAR
(IN ZERO SEGMENT SLOT)

ESCAPEMENT

ESCAPEMENT
BELL CRANK

ESCAPEMENT
TRIP LEVER

SET SCREW

! BOSS IN CASTING
ESCAPEMENT \NOT PRESENT ON
TRIP LEVER STANDARD POWER
SPRING FRAME

TYPE BAR SPRING
SUPPORT

Figure 1

ADJUSTMENT

In Sequence
1. Adjust the length of the escapement link
so that the threads on the link just ex-
tend into the yoke of the clevis. This.
adjustment is made now to insure the
full range of adjustment later on.

2. Manually position the space letters cam
on its high point with the power off.
Loosen the escapement trip lever set
screw and turn the lever until it fully
operates the escapement trip slide
without choking off. Further position
the lever on the end of the shaft so the
shaft has .005” to .010” end play.
Tighten the set screw and check both
adjustments.

3. Readjust the escapement link so there
is ,015” to .020” clearance between
the escapement pawl and the rear face
of the escapement wheel when the space
cam is at its high point,
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THUMB SCREW

ROLL HOLDER
BRAKE

ROLL HOLDER
SHAFT ROLL HOLDER
HUB

BRAKE SPRING

LABEL HOLDER

LABEL HOLDER

ROLL HOLDER FRAME

Figure 1

An Accessory

The label holder is used on a Flexowriter to
hold a roll of coated paper containing unper-
forated adhesive labels to be typed. These
labels can then be attached to the edge cards
usually punched during the operation. The
label holder attaches to the carriage end
covers, by means of the carriage end cover
screws, in the same manner as aforms guide
for the Pin Feed Platen. Since the label holder
moves with the carriage, therollof labels are
fed around the platen without chance of cock-
ing the labels.

To install a roll of labels, lift the label holder
shaft out of the roll holder frames, loosen its
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thumb screw & slide one of the roll holder
hubs off of the shaft, install the roll holder
hub so it prevents the roll from turning and
tighten the thumb screw. Install the label
holder shaft in the roll holder frames withthe
roll holder brake to the left.

In normal operation the roll holder shaft
should turn as the platen indexes and be held
against free rotation by the brake spring
rubbing against the roll holder brake.

The roll holder hubs should be located onthe

shaft consistent with the setting of the margin
stop and the width of the roll.
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FLEXOWRITER CARD CUTTER

FLEXOWRITER CARD CUTTER

An Accessory

The Flexowriter card cutter (Figure 1) trims
the forward edge of a punched edge card to
enable the card to be properly positioned when
inserted in a tape/edge card reader. If the
edge card is not properly trimmed or posi-
tioned, several feed holes will be ruptured or

CARD POSITIONING
PIN

distorted when the card table is lowered. Feed
hole distortion will cause incorrect reading.

With an edge card properly in position onthe
card positioning and feed hole pins on the card
cutter plate, drawing the cutter blade, car-
riage & handle assembly through the card

___aAa

FEED HOLE
PIN

qu

°®

1

©00000D00OG000000QOOO0C0000O®000

23 3
=9 o
X pa
o ®
£
\VA \
MOUNTING ADJUSTABLE
SCREWS CARD GUIDE
Figure 2
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FLEXOWRITER CARD CUTTER

RIGHT STRAIGHT
CUTTER BLADE

Figure 3

removes 1/16” of the card. The circular cut-
ter blade rides between two straight cutter
blades and is gear-connected so it rotates
whenever the assembly is moved. When an
edge card is trimmed, the distance from the
center line of the first code punched to the
trimmed edge of the card is .0875”.

ADJUSTMENT

1. Place two continuous edge cards inthe
card cutter so they are under the wire
guide and positioned on the card posi-
tioning and feed hole pins. Loosen the
mounting screws slightly and position
the adjustable guide so it touches the
cards. Tighten the mounting screws
(Figure 2).

2. Loosen the cap nut on the circular cut-
ter blade mounting screw and shift the
circular cutter blade up or down so
that two edge cards can be inserted
between the circular cutter blade gear

teeth and the right straight cutter blade

(Figure 3).

Loosen the set screws and turnthe ad-
justing screws (moving the right
straight cutter blade) so thatthe circu-
lar cutter blade has a smooth cutting
action, has minimum or no side play,
and doesn’t bind at any point. :

Note: As long as the straight cutter blades

are straight and true and the circu-
lar cutter blade is of uniform thick-
ness, the proper adjustment will be
easy to achieve. But when the
straight cutter blades are wornand
the circular cutter blades is’ no
longer a uniform thickness, it may
be very difficult to achieve a smooth,
without binding adjustment. This is
especially true if the cutter blade,
carriage & handle assembly has
been removed or replaced.

To obtain a good adjustment under
these conditions, move the cutter
blade, carriage & handle assembly
to the binding point. Loosen the cap
nut holding the cutter blade in the
assembly (Figure 3) so the cutter
blade gear misses the small inter-
mediate gear and move the assembly
to a loose point without rotating the
cutter blade. Engage the cutter blade
and tighten the cap nut. Perform the
adjustment.

This procedure may have to be re-
peated severaltimes until the thick-
ness of the circular cutter blade
matches the wear of the straight
cutter blades.
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44TH PRINTING CHARACTER

ESCAPEMENT MECHANISM
BELL CRANK (SPECIAL)

SPACE KEY
LEVER

44TH CHARACTER PRINTING
KEY LEVER

ESCAPEMENT

CHARACTER PRINTING TYPE BAR
(IN ZERO SEGMENT SLOT)

ESCAPEMENT
BELL CRANK

ESCAPEMENT
TRIP LEVER

SET SCREW

BOSS IN CASTING
ESCAPEMENT NOT PRESENT ON
TRIP LEVER STANDARD POWER
SPRING FRAME

TYPE BAR SPRING
SUPPORT

Figure 1

A Special Feature

A character printing type bar canbe installed
at the factory in the segment in the “zero”
slot normally occupied by the space dummy
type bar. The character printing operationis
initiated from the key lever in position «U?,
utilizing the proper bell crank and a type bar
designed to be operated from the zero seg-
ment slot. The type bar, bell crank and cam
are to be adjusted the same as any of the
other character printing type bars, bell
cranks or cams.

Carriage escapement (spacing) is achieved
from the operation of the space bar in a dif-
ferent manner. Instead of the adjustable link
from the space cam pivoting a dummy bell
crank, etc., the adjustable link pivots a spe-
cial escapement mechanism bell crank. The
bell crank pulls the escapement link forward
which in turn pivots the shaft and the escape-
ment trip lever assembly. The escapement
trip lever operates the escapement bell crank,
etc., and the carriage escapes as the me-
chanism restores.

ADJUSTMENT
In Sequence

1. Adjust the length of the escapement link
so that the threads on the link justextend in-
to the yoke of the clevis. This adjustment is
made now to insure the full range of adjust-
ment later on.
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2. Manually position the space letters cam
on its high point with the power off. Loosen
the escapement trip lever set screw andturn
the lever until it fully operates the escape~
ment trip slide without choking off. Further
position the lever on the end of the shaft so
the shaft has .005” to .010” end play. Tighten
the set screw and check both adjustments.

3. Readjust the escapement link so there is
.015” to .020” clearance between the escape-
ment pawl and the rear face of the escapement
wheel when the space cam is atits high point.

A Special Feature

An automatic color shift mechanism (Figure
2) can be installed in a Flexowriter to pro-
vide color shifting at designated points inthe
program. Example: = When reading, the ma-
chine types Red. When being manually oper-
ated, the machine types Black. Normally, a
two color ribbon, Black & Red, is used.

Note: Ordinarily, the Black half of the rib-
bon should be on top.

The automatic color shift mechanism re-
places the manual- ribbon shift mechanism,
occupying its space in the power frame. The
power frame itself is not standard, having
cut outs and holes for the automatic mech-
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AUTOMATIC COLOR SHIFT

Figure 2

anism. A special ribbon lift control plate is
used which doesn’t have the vertical slot used
for stencil preparation. The ribbon stop has
an upper limiting stop attached to it. The
ribbon guide lever is a special one, and a
solenoid, bell crank, and adjustable stop are
all added to provide automatic operation.

When the solenoid coil is enérgized, the
plunger operates the bell crank, which pulls
the link to the rear, positioning the roller to
the rear of the slot in the special ribbon lift
control plate. As longas the coil is energized,
the lower (red) half of the ribbonis lifted
into the path of the type bar. When the coil
de-energizes, the mechanism restores, posi-
tioning the roller in the special ribbon lift
control plate forward, so that the upper (black)
half of the ribbon is lifted into the path of the
type bar.

ADJUSTMENT

In Sequence

1. With the solenoid not energized and no
type bars operated, the roller in the ribbon

6-32

lift control plate should be free in the slot.
Form the ribbon (lower) stop back or forth
to obtain the adjustment. When the roller is
moved back and forth in the slot, it should
not move the ribbon lift bar off of the tails
of the bell cranks. Readjust if necessary.

2. Adjust the clevis of the ribbon guide so
that the lower:‘'surface of the retaining ears
of the ribbon guide are from 1/32” to 3/32”
above the bottom surface of the segment guide
plate with the ribbon guide lever resting on
the lower stop (Figure 3).

\‘\/

WITH BASKET UP AND

A TYPE BAR IN THE GUIDE:
THIS. DISTANCE SHOULD BE
37/64 — 39/64 IN BLACK
(MAGNET DE-ENERGIZED)
5/16 ~11/32 IN RED
(MAGNET ENERGIZED)

1/32-3/32 (AT REST)

3/12/64
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3. Typing in Black: With the solenoid not
energized, manually operate a type bar fully
to the platen and set the adjustable stop so
there is from 37/64” to 39/64” distance from
the top surface of the ribbon guide retaining
ears to the top surface of the type guide.

Note: On double case machines, the basket
should be in lower case (the upper
position) when performing this ad-
justment.

Turning the adjusting screw for the spring
loaded stop inward results in less upward
travel and turning it out results in more up-
ward travel.

4. Typing in Red: With the solenoid man-
ually energized and a type bar fully operated
to the platen, the ribbon should be lifted so
there is a 5/16” to 11/32” distance between
the top surface of the ribbon guide retaining
ears and the top surface of the type guide.
If the upper adjustable ribbon stop interferes
with the movement of the ribbon guide lever,
loosen its mounting & adjusting screw and
move it up out of the way.

3/12/64

If the proper ribbonlift is not obtained, loosen
the solenoid bracket mounting screws and
move the solenoid bracket right or left. Move
the solenoid to the right toward the outside
of the power frame casting to increase the
ribbon lift height. Move the solenoid to the
left toward the center of the machine forless
ribbon lift. Once the adjustment is obtained,
check the ribbon height in black.

5. Once the adjustments are obtained, set
the upper ribbon stop to allow no more than
3/64” additional upward movement of the
ribbon guide lever without choking off. Check
to see if there is any appreciable movement
of the ribbon lift control plate when the sole-
noid plunger is operated manually, causing
the ribbon 1lift bar to raise off of the bell
cranks. If there is, readjust as necessary.

All linkages, pivots and levers should be free
of binds.
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ELECTRIC CARBON RIBBON FEED MECHANISM

INNER
FLANGE

LATCH
SPRING

|———RATCHET DRIVE ARM
PRESSURE SPRING

DETENT SPRING

RATCHET WHEEL

RATCHET DRIVE PAWL

FEED PAWL SPRING
R'BB""A;':AESSURE RIBBON FEED WHEEL

OUTER FLANGE

Figure 1

* A Special Feature

The Electric Carbon Ribbon Feed Mechanism
feeds a uniform amount of carbon ribbon past
the printing point of a writing machine follow-
ing each operation of a printing key lever. To
eliminate overlapping ribbon spaces and to
insure clear, sharp composition, each ribbon
space is large enough to accommodate the
widest characters.

In the drive mechanism (Figure 1), the spac-
ing of the ratchet wheel teeth determines the
amount of ribbon feed or size of the ribbon
spaces. To keep ribbon waste to a minimum,
the number of teeth contained in the ratchet
wheel varies with the carriage escapement
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_mechanism employed by the writing machine.

Increasing the number of teeth decreases the
spacing between the teeth and the amount of
feed. )
OPERATION

Cocking the Mechanism

When a character printing key lever is oper-
ated, its type bar moves toward the platen
and a bell crank pivots the Ribbon Lift Bar
(Figure 2). The Ribbon Lift Control Plate
Lever is attached to and moves with theRib-
bon Lift Bar. The roller on the tail of the
lever strikes and closes the Ribbon Feed
Contact (SRF) to complete a circuit to ener-
gize the Ribbon Feed Magnet (LRF).

*Denotes Changes 6-35
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172" T0 2%

TYPE GUIDE

RIBBON LIFT CONTROL

PLATE LEVER

IBBON LIFT BAR

Figure 2

LRF, a part of the feed mechanism, attracts
its armature to the magnet core (Figure 1).
The Ratchet Drive Assembly (consisting of the
Ratchet Drive Arm and, pivoting on its lower
end, the Ratchet Drive Pawl) is attached to
the armature, moves with it and compresses
the Pressure Spring.

The Ratchet Drive Pawl moves in the direc-
tion of the Ribbon Winding Spool by an amount
slightly greater than the width of a Ratchet
Wheel tooth. The Feed Pawl Spring, connected
between the extensions on the drive arm and
the pawl, pivots the driving edge of the pawl
into the valley behind the ratchet tooth and
cocks the mechanism. During the cocking
operation, the Detent Spring is engaged with
another tooth to prevent backward rotation of
the Ratchet Wheel.

Feeding The Ribbon

Ribbon feed occurs when the typing mecha-
nism and SRF restore to their at rest condi-
tion. As LRF de-energizes, the Pressure
Spring forces the armature away from the
magnet core and the Ratchet Drive Assembly
rotates the Ratchet Wheel a distance equiva-
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lent to one tooth space. The Drive Pulley
Assembly (consisting of the Drive Pulley and
the Ribbon Feed Wheel) and the Ratchet Wheel
are mounted on a common sleeve and rotate
as a unit on a shaft. The carbon ribbon is
threaded between the Ribbon Feed Wheel and
the roller on the Ribbon Pressure Arm. The
Latch Spring supplies a force to press the
ribbon firmly against the Ribbon Feed Wheel
and, as the wheel turns, the ribbon feeds in
the direction of the Ribbon Winding Spool.

Winding The Ribbon

The spring Drive Belt, connected between the
Drive Pulley and a pulley on the Inner Hub
Assembly, causes the Inner Hub Assembly
to rotate on a ball bearing shaft (Figure 4).
The Outer Hub & Flange Assembly, on which
the ribbon is wound, is mounted on the Inner
Hub Assembly and rotated by the friction
drive resulting from three ball bearings that
protrude from the outer hub under spring
tension and exert pressureina groove on the
inner hub. This allows the inner hub to rotate
an amount determined by the drive belt ar-
rangement while the outer hub rotates only
the amount required to take up the slack in
the ribbon.

3/12/64
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DRIVE MECHANISM
MOUNTING SCREWS

.002" — 003"

+

ARMATURE
MOUNTING
SCREWS

PRESSURE
SPRING

A. ARMATURE OPERATED

DETENT
SPRING

ECCENTRIC
STOP

MINIMUM
CLEARANCE

MAX. OF .015"
B. ARMATURE RESTORED

Figure 3

ADJUSTMENT
SRF Contact

1. With a printing type bar held 1 1/2”to2”
away from the type guide (Figure 2), form
contact “A” so it just touches contact “B”.

2. With the type bar restored to its non-
operated position, form contact “B” so there
is a clearance of .035” plus or minus .005”
between it and contact “A” (Inset, Figure 2).

Drive Mechanism

1. Loosen the armature mounting screws
(Figure 3A). Hold the armature against the
magnet core and position it so it clears the
heel piece by .002” to .003”. Tighten the
mounting screws.

2. Loosen the drive mechanism mounting
screws (Figure 3B) and position the mecha-
nism horizontally so it is approximately in
line with the right hand edge of its mounting
plate. Maintain this condition and, with the
armature non-operated, position the drive
mechanism vertically so the driving edge of
the Ratchet Drive Pawl is fully into a valley
behind a ratchet tooth and there is a clear-
ance not greater than .015” between the
ratchet wheel and the main body of the pawl.

3/12/64

3. Loosen the mounting nut and remove the
Detent Spring. Loosen the locking nut and turn
the Eccentric Stop so there is a maximum
clearance between it and the Ratchet Drive
Pawl. Rotate the Ratchet Wheel so a tooth
just engages the Ratchet Drive Pawl. With
the Ratchet Wheel held in this position and
the armature fully operated, the Ratchet Drive
Pawl should travel a distance equal to one
tooth space plus .005” to .010” overtravel
(Figure 3A). If this is not obtained, release
the armature and loosen the Drive Arm Stop
Screw locking nut. Turn the screw in to de-
crease the overtravel or out to increase it.
Repeat as necessary to obtain the required
overtravel and tighten the Drive Arm Stop
Screw locking nut.

4. With the armature non-operated, turnthe
Eccentric Stop so it is as close as possible
to the Ratchet Drive Pawl without binding it.
Tighten the Eccentric Stop locking nut.

5. With the armature non-operated and the
Detent Wheel held so a tooth just engages the
Ratchet Drive Pawl, install and secure the
Detent Spring so it has a minimum clearance
with the Ratchet Wheel tooth most closely in
line with it (Figure 3B). Do not form the De-
tent Spring except when necessary to secure
a positive tooth engagement.



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 62

DATE: March 12, 1964

CHANGE: Page 6-37, Drive Mechanism,
Step 3.

REASON: Additional adjustment.

EXPLANATION: Step 3, as originally writ-
ten, is correct for all Electric Carbon Ribbon
Feed Mechanisms except those used with
writing machines having 14 point Commercial
type and 1/32” proportional spacing escape-
ment. This addendum provides for the excep-
tion.

3. Loosen the mounting nut and remove the
detent spring. Loosen the locking nut and
turn the eccentric stop so there is maximum
clearance between it and the ratchet drive
pawl. Rotate the ratchet wheel so a tooth just
engages the ratchet drive pawl.

While holding the ratchet wheel in this posi-
tion, operate the armature so it isinits fully
attracted position against the magnet core.
On writing machines that have 14 point Com-
mercial type and a 1/32” proportional spacing
escapement mechanism, the ratchet drive
pawl should travel a distance equal to two
teeth plus .005” to .010” overtravel (Figure
3A). (On all other writing machines, the
ratchet drive pawl should travel a distance
equal to one tooth plus .005” to .010” over-
travel.)

To obtain the specified amount of travel,
release the armature and loosen the drive
arm stop screw locking nut. Turn the screw
in to decrease, or out toincrease, the amount
of ratchet drive pawl travel. Check the travel
as deseribed above and if necessary, repeat
the adjustment. Tighten the drive arm stop
screw locking nut.

6-37A Insert Facing Page 6-37
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BALL BEARING

OUTER HUB &
FLANGE ASSEMBLY

PRESSURE STOP

§\/\\\\\\\\\\\\\\

) =

*CLEARANCE

Figure 4

6. With the carbon ribbon installed, loosen
the locking nut and turn the Pressure Spring
adjustment screw out so the spring pressure
is minimum. Apply power to the writing ma-
chine and, while typing a series of upper case
M’s or W’s, turn the screw in until the appear-
ance of the characters indicates that there are
no overlapping ribbon spaces. Tighten the
locking nut.

Winding Spool
1. Remove the Outer Hub & Flange Assembly

and loosen the Pressure Stud locking nut (Fig-
ure 4).. Adjust and secure the stud so that,

6-38

when the Outer Hub & Flange Assembly is
replaced, there is a slight clearance between
the flat surfaces of the inner and outer hubs
and the three ball bearings are in the groove
on the inner hub. The relationship between
the inner and outer hubs cannot be directly
measured and must be felt rather than ob-
served. .

2. With the Outer Hub & Flange Assembly
mounted on the Inner Hub, loosen the three
setscrews so the friction between the parts
is minimum. Apply power to the writing ma-
chine. Turn each setscrew inward a small
and equal amount until the Outer Hub & Flange
Assembly, when held by hand, falls just short
of stopping the rotation of the Inner Hub As-
sembly when a printing key lever is contin-
uously operated.

Overall Check

With the carbon ribbon installed and power
applied to the writing machine, operate the
upper case M or W key lever for at least one
complete revolution of the ratchet wheel and
check the overall operation of the feed mech-
anism. Re-adjust as necessary. ’
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FRIDEN SYSTEMS ADJUSTMENT

BASE ASSEMBLY &
AUXILIARY CLUTCH DETENT

AUXILIARY READERS

Model Identification Chart

Auxiliary Selectadata3
Manual Manual Automatic
Data Data Selection &
1 Selector Selector - Search
ATR
Duplex 1 1
ATCR ATR-D STR STR-D STR-A
Acr! ATCR-D!
ACR-D
STR-AD
Manual Manual Automatic
Data Data Selection &
Selector Selector Search
Synchro-
Duplex STR-SD STR~-D-SD | STR-A-SD
ATR-SD2 ATR-D-SD2
STR-AD-SD

(1) Feed Knob & 575 RPM
(2) No Feed Knob & 1000 RPM (Homing RPM)

(3) No Feed Knob & 1334 RPM (Searching RPM)

Figure 1

BASE ASSEMBLY (ALL UNITS)
In Sequence (Figure 3)
1. With all set screws for the drive shaft-
loose, insert a .010” feeler between the 3.
reader (mounted) and the rubber read-
er coupling on the drive shaft. Pushthe
drive shaft forward, locate the front
positioning collar tight against the front
drive shaft bearing and tighten the set 4.
screw. This determines the limit of
travel of the drive shaft toward the
reader. Remove the feeler. Thisleaves
.010” clearance between the reader and
coupling.
2, With the front positioning collar tight
against the front drive shaft bearing,
insert a .003” feeler between the rear

feeler, leaving .003” end play for the
drive shaft. (.003” is the maximum
allowance.)

Loosen the set screws for the motor
pulley on the motor shaft, position the
pulley so both pulleys are aligned with
the motor belt and tighten the set screws
(Figure 4).

Loosen the bolts that mount the motor
cradle and position the motor right or
left to allow from 1/4” to 3/8” belt
deflection without any appreciable side-
ways movement of the motor. The mo-
tor belt tension should be sufficient to
reliably drive the mechanism under
load.

positioning collar and the pulley and hub Clutch Detent (Home Position)

assembly (or pulley & hub assembly and ATR & ATR-D: Check the adjustment of read-
the rear drive shaft bearing). Locate er contact springs 1 & 2 onSR8with the blank
the rear positioning collar tight against tape in the reader and be sure thatthe clear-
the shim (or pulley & hub assembly) ance is from .020” to.025” as indicated in the
and tighten the set screw. Remove the reader contact adjustment chart (Figure 20).

10/19/62
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FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 47, 48, 49 & 50

Model Identification Chart

Auxiliary Selectadata3
Manual Manual Automatic
Data Data Selection &
1 Selector Selector Search
ATR
1
Duplex ATCR' | ATR-D! STR STR-D STR-A
ACR:l ATCR-D1
ACR-D1
STR-AD
Manual Manual Automatic
Data Data Selection &
Selector Selector Search
Synchro-
Duplex STR-SD STR-D-SD STR-A-SD
2 2 STR-ASD STR-D-ASD STR-A-ASD
ATR-SD ATR~D~-SD
ATR-ASD™ |ATR-D-ASD
STR-AD-SD
STR-AD-ASD
(1) Feed Knob & 575 RPM
(2) No Feed Knob & 1000 RPM (Homing RPM)
(3) No Feed Knob & 1334 RPM (Searching RPM)
Figure 2
DATE: November 4, 1963
CHANGE: Page 7-1, “Model Identification
Chart”.
REASON: New Reader Models.
EXPLANATION: Making Automatic Syn-
chro-Duplex operation available on all stand-
ard Synchro-Duplex readers has resulted in
six additional motorized readers.
Note: MANUAL ADDENDUMS 47, 48 & 49,
dated 11-4-63 contain much the same
information but they pertain to the
Flexowriter manual only and the in-
formation is not repeated here.
7-1A Insert Facing Page 7-1 2/20/64
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CLUTCH DETENT

LEFT

REAR

RIGHT

FRONT _ Figure 2

READER CASTING

PULLEY & HUB ASSEMBLY

REAR BEARING

s
i immaa:s

00000080 :

/1 O

READER COUPLING

SRCC'S ——(4) (3) (2) (1)

SN |
Iy

CLUTCH

[}

ASSEMBLY

1
L FRAME ASSEMBLY

Figure 3

Connect the meter T-18082 across springs 1
& 2 on SR8 with no tape inthe reader and set
it to indicate continuity. Insertthe timing dial
screw T-18149 in the threaded end of the
reader shaft and mount the timing dial T-18088
on the screw.

With all of the clutch parts loose, cycle the
reader until contacts 1 & 2 on SR8 just make

7-2

as indicated by the meter. Hold the reader
shaft at that point, set the timing dial so that
the 50° indication (in Red) is in line with the
scribed mark on the outside casting and
tighten its set screws.

Cycle the drive shaft until the timing dialin-

dicates zero and set the clutch detent on the
end of the drive shaft so there is .003” to .008”

10/19/62
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PULLEY &
HUB
ASSEMBLY

MOTOR BELT

Figure 4

clearance between the clutch sleeve and the
casting (all set screws loose). Preserving this
clearance, locate the clutch detent rotationally
so it engages the clutchdetent arm and tighten
the set screws.

Note: This position corresponds to the
point where the feed lever roller has
come to the low dwell of the feed
cam (Figure 5).

Check the setting of the clutch (home position).
The reader contacts should close 50° (plusor
minus 2°) after 0°. Readjust if they do not.

ATCR & ATCR-D: Use exactly the same pro-
cedure as outlined for an ATR & ATR-D ex-
cept set the clutch detent so the reader con-
tacts make at 52° (plus or minus 2°) after 0°.

ACR & ACR-D: In the same manner, set the
clutch detent so the reader contacts make at
48° (plus or minus 2°) after 0°.

Note: These positions correspond to the
point where the feed lever roller has
come on to the highdwell of the feed
cam (Figure 6).

In all of the Auxiliary Duplex readers, the
home position is after the feed has occurred.
The feed pawl has just stopped moving away
from the ratchet.

Note: Any time the clutch is removed or
the setting of the clutch detent is
changed, the adjustment of the tim-
ing cams on the drive shaft may be
changed and they must be checked.
Conversely, if the adjustment of the
timing cams is off, the setting of the
clutch detent should be checked.

Clutch Mechanism (All Units)

1. Loosen the lockingnut for the top clutch
magnet coil, adjust the upper coil so its
core is visually flat tothe manually at-
tracted armature, and tightenthe lock-
ing nut (Figure 7).

10/19/62

CLUTCH DETENT &
CLUTCH MECHANISM

CLUTCH DETENT

CAM

1/732"
TO
1/16"

CLUTCH
DETENT ARM

FEED CAM

ATR AND ATR-D

Figure 5

Loosen the locking nut for the lower
clutch magnet coil, adjust the lower coil
so there is a .002” to .004” clearance
between the core and the fully (manual-
ly) attracted armature, and tighten the
locking nut.

Cycle the drive shaft until the clutch
sleeve touches the armature., Loosen
the mounting screw and position the
clutch magnet yoke so there is .003” to
.006” clearance between the tip of the
clutch sleeve and the tip of the arma-
ture with the armature fully attracted.
The clutch armature, armature knock
off arm and clutch detent should pivot
freely without binding. The armature
should have .005” to .015” end play.
Cycle the drive shaft about half way
and form the armature stop so there
is .001” to .008” clearance between the
clutch armature and the low surface of
the sleeve.

Cycle the drive shaft so the detent cam
is halfway around and manually turnthe
clutch sleeve backward to be sure that
the square stud on the inside of the
sleeve is against the non-expanded
clutch spring.

ATCR AND ATCR-D ACR AND ACR-D

Figure 6

7-3
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CLUTCH MECHANISM &
CIRCUIT BREAKERS

003" T0 .006"

VISUALLY FLAT

MOUNTING
SCREW

——{~— 002" 10 [004" SCREWS
Figure 7
Maintaining this condition, continue to cycle
the drive shaft until the detent cam is short
of latching the proper specified distance ac-

cording to model, speed and number of circuit
breakers as follows:

A. .005” to .046” (on units with speeds of
800 RPM or less or with two or more cam
operated circuit breakers). Examples:

Models RPM
ATR, ATR-D 575
ATCR, ATCR-D 575
ACR, ACR-D 575

B. .005” to .062” (on units with speeds in
excess of 800 RPM and one cam operated
circuit breaker). Examples:

Models RPM
STR, STR-A, STR-AD, STR-D 1334
STR~-A-SD, STR-D-SD, STR-SD 1334
ATR-~SD 1000

Note: If these units have twoor more cam
operated circuit breakers the detent
cam is to be adjusted .005” to .046”
short of latching as in (A) above.

At this position, turn the clutch collar (set
screws loose) toward the armature latching
surface until it touches. This results in the
clutch spring being properly positioned to ex-
pand as the clutch detents. Tighten the clutch

TOUCHING

A.005" T0.046"
8.005"T0.062"

VISIBLE CLEARANCE
(001" T0 .008") ARVATURE

~—.005"TO 010"

ROLLER ON
HIGH DWELL

ARMATURE KNOCK
OFF ARM

collar set screws with the collartightagainst
the detent cams.

7. Cycle the drive shaftuntil the armature
knock off roller is on the high dwell of
the knock off & overtravel cam (Figure
9). Form the armature knock off arm
so there is .005” t0 .010” clearance be-
tween the armature knock off arm and
the clutch armature.

ARMATURE KNOCK OFF &
OVERTRAVGL CAM & STOP

CLUTCH
SLEEVE

T B

8. Loosen the set screws on the knock off
& overtravel cam and set it so the
clutch can overtravel 1/64” to 1/32”
before the cam contacts the clutch
sleeve (Figure 10).

Check the clutch sleeve to be sure thatit has
.003” to .008” free play. If it does not, read-
justment is necessary.

Circuit Breakers (Figure 11)

1. Set the timing dial on the end of the
reader shaft so the 0° setting is lined
up with the scribed mark on the outside
reader casting.

2. Connect the VOM T-18082 across the
cam operated contacts and set it toin-
dicate continuity. Cycle the drive shaft

10/19/62
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DRIVE SHAFT

CIRCUIT BREAKERS &
PANEL SWITCHES

TIMING CAM CONTACT
MOUNTING
BRACKET
ROLLER SCREW A
SCREW B

CONTACT
MOUNTING—>
BLOCK

T ?

- [

L 1

v

%co,ﬂmcrs

PLUNGER

Figure 11

slowly and note the duration of contact
operation. If it is not correct according
to the information on the unit’s sche-
matic, loosen the locking nut, screw
(B), and adjust screw (A) up or downto
change the contact operation duration.
Be sure to retighten screw (B) and the
locking nut.

3. Loosen the cam set screws, locate the
cam so the contacts operate as speci-
fied on the schematic, and tighten the
set screws. The allowable range is plus
or minus 2degrees at the make or break
setting.

Example: SRCC1 in an ATR. (Normally
closed breaks at 20° and makes
at 225°).

The contacts - open duration should be 205°
(225° minus 20°). Adjust screw (A) for this
condition.

Locate the timing cam so that the contacts
break at 20°, plus or minus 2°,

Note: With the plus or minus 2° range on
make or break settings, it is pos-
sible to be 4° off on the total con-
tact duration,

10/19/62

Panel Switches (Figures 12 & 13)
All panel switches must satisfy three basic
conditions:

1. There must be sufficient tension inthe
operate strap to keep the panel switch
fully non-operated.

2. The contacts must meet with no more
than .010” mis~alignment top tobottom
or sideways.

3. The two contacts on bifurcated straps
must meet their mating contacts with-
in .005” of each other (as nearly si-
multaneously as possible).

PANEL SWITCH

.010" MAXIMUM

OPERATE
STRAP ———— 5|
N/O

MAKE ——»|
STRAP

N/C
BREAK
STRAP

J—

Figure 12
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PANEL SWITCHES &
INTERPOSER BAIL

PANEL

/SWITCH \

| —
\FORM/
I IR
DA

NON-OPERATED

OPERATED

Figure 13

Break-Before-Make Contacts: With the switch
in the non-operated position, form the nor-
mally open (make) contacts so there is a
clearance of .035” to .045” to the center con-
tacts. With the switchoperated, form the nor-
mally closed (break) contacts so there is a
clearance of .020” (Minimum) to the center
contacts. Both make and break contacts should
have .015” minimum follow as the switchop-
erates and restores.

Make-Before-Break Contacts: Adjust these
contacts in the same manner as the break-
before-make contacts but with .020” to .030”
clearance to the make contacts, and .020” to
.030” clearance to the break contacts.

Maintain .015” minimum follow in both posi-
tions.

Locking Contacts: Locking panel switches
must be adjustedaccording to their configura-
tion and the bent end of the center strap must
be formed so the panel button locks sufficient-
ly in its operated position.

Microswitches Operated from Panel Switches
(Figure 14)

The Microswitch operator spring should have
sufficient tension to keep the panel switch
fully non-operated. The switch should operate
before the mid-point of its travel. Locking
type switches should lock sufficiently when
operated. Any forming of the Microswitch
operator spring isnot advisable because of its
composition. The Microswitch may be shifted
slightly on its mounting to obtain the proper
adjustment. If this doesn’t work, the switch
should be changed.

Switching Relays (Figure 15)
The armature laiching arms are to be in

7-6

@ PANEL SWITCH

OPERATOR SPRING ————

MICROK
N
>MOUNTING
L SCREWS
&b
Y =)
=] l
Figure 14

alignment and engage each other by .050” (plus
or minus .010”). There should bea clearance
of .001” to .002” between the end of the un-
latched armature latching armand the latched
arm when the latched armature is fully de-
pressed against its core. The adjustments can
be obtained by loosening the latching arm
mounting screws and repositioning the arms
on the armatures. Check in both positions.

001" T0.002" CLEARANCE AT THIS POINT WHEN
LATCHED RELAY ARMATURE IS HELD AGAINST
ITS CORE.

AUXILIARY DUPLEX READERS

The adjustments for these readers are the
same as those for a Flexowriter reader with
the following exceptions in the tape - only
reader:

Interposer Bail

With the interposer bail arm roller on the high
dwell of the interposer cam, loosen the locking
screw and adjust the eccentric so that the
feeler pins are flush or no more than .010”

10/19/62
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below the surface of the guide block. Tighten
the locking screw without disturbing the ad-
justment (Figure 16).

FLUSH TO 010"
(MAXIMUM)

Figure 16

Feed Bell Crank (Figure 17)

With the feed bell crank roller at the’ high
point of the feed cam, loosen the locking screw
and adjust the eccentric so that the feed pawl
has moved the pin wheel ratchet to fully de-
tented position (desirable), or within .010” of
fully detented position. The extent of feed
pawl travel should never be beyond the fully
detented position.

DETE/NT ARM
WITHIN .0I0" OF FULL DETENT

N\
y¢— PIN WHEEL RATCHET
\

TAPE RUN OUT ARM

FEED, TAPE RUN OUT &
TAPE TENSION ARM

Feed Pawl Stop (Figure 18)

Loosen the mounting screws slightly and, with
the feed roller at the high point of the feed
cam and lifted away from it .005” to .010”,
adjust the eccentric so the feed pawl stop
touches the feed pawlwhichis, inturn, against
the ratchet. This allows a slight clearance
between the feed pawl and the feed pawl stop
at the extent of the feed pawl’s travel.

MOVED SLIGHTLY PAST FULL
DETENT POSITION

MOUNTING SCREW

.005"T0 010"
Figure 18

Tape Run Out And Tape Tension Arm (Fig-
ure 19)

The Tape reader used in the Auxiliary Input
readers has a tape run out armand tape ten-
sion arm similar in principle to those ina
Flexowriter punch.

The tape run out arm must operate freely
without binding. It may be formed so it is
located centrally between the tape support

late and the guide. It should positively op-
;rate the SPT contacts in the same manner

ga\s the tape hold down arm.

The tape tension arm is to reliably actuate
the Microswitch before it reaches the limit of
its travel. The operating lug on the tape ten-
sion arm may be formed to obtain the adjust-
ment.

The tape guides, inner and outer, on the tape
tension arm should be adjusted to keepa tape

TAPE ‘GUIDES

I TAPE TENSION ARM

MICRO SWITCH

Figure 19

10/19/62
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FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 44

DATE: April 5, 1963
CHANGE: Page 7-7
REASON: Adjustment Change

EXPLANATION: A slight over feeding ad-
justment results in more reliable operation.

WITHIN .005"PAST FULL DETENT

Figure 17

Feed Bell Crank

With the feed bell crank roller at the high
point of the feed cam, loosen the locking
screw and adjust the eccentric so the feed
pawl has moved the pin wheel ratchet one
full tooth to .005” more than one full tooth.
The feed must never be less than one full
tooth.

Feed Pawl Stop

With the feed bell crank roller at the high
point of the feed cam, loosen the mounting
screws and adjust the feed pawl stop eccentric
so the feed pawl stop is touching the feed
pawl which is, in turn, against the ratchet.
Check by trying to manually turn the pin
wheel shaft. It should not move, thereby in-

Figure 18

suring that the pin-wheel shaft will rotate the
required distance for reliable operation.
Check each tooth of the ratchet and adjust
for the highest tooth (or teeth).

With the pin wheel ratchet detenting back-
wards a very shortdistance, the ratchet starts
the feed pawl back to it unoperated position.

7-TA Insert Facing Page 7-7 4/5/63



FRIDEN SYSTEMS ADJUSTMENT

SR, SRC CONTACTS &
SUMMARY

feeding straight into the reader with minimum
clearance between the inner and outer guides.
Loosen the mounting screw to shift the guides.

Reader Contacts ATR, ATR-D, ATCR, ATCR~
D, HR40, CR87, ACR, ACR-D & TCRS88

The reader contacts are to be adjusted inthe
same manner and to the same basic consider-
ations as any reader. Thatis, sideways align-
ment, minimum follow on stationary contacts,
simultaneous meeting of mating contacts, and
so forth.

The reader contacts are individually adjusted
to specified clearances as outlined in the
charts for the unit (Figures 20 & 21). Each set
of contacts is afforded an operate and non-
operated adjustment in that part of the cycle
where the readingoccurs. The gap dimensions
between the contact springs are expressedin
thousandths of an inch measured in the posi-
tion indicated.

1. Remove the reader cover. Witha blank
tape or tab card inserted in the reader
(to block all of the reader pins) cycle
the reader manually until the interposer
bail arm roller is on the low dwell of
the interposer cam. Adjust all of the
normally opén contacts for the speci-
fied clearances by forming the station-
ary spring stiffeners. Check the gap
with the wire gauges.

2. In the same manner, butwithnotapeor
tab card in the reader (allowing the
reader pins to operate fully), manually
cycle the reader until the interposer
bail arm roller is at the low dwell of
the interposer cam and adjustall of the
normally closed contacts (now open) for
the specified clearances by forming the
stationary spring stiffeners. Check the
gaps with the wire gauges.

3. (ATR, ATR-D, ATCR, ATCR-D, HR40
& CRA87 only). With the SR contacts ad-
justed as per Figure 20 and with no
tape or tab card inthe reader, manual-
ly cycle the reader and check to see
that the closing of springs 1 &2 of SR6
and springs 1 & 2 of SR7 occurs before
the opening of springs 6 & 7 of SR3 and
springs 7 & 8of SR4. Readjust if neces-
sary.

(ACR, ACR-D & TCRSS only). Withthe
SR contacts adjusted as per Figure 21
and with no tape or tab card in the
reader, manually cycle the reader and
check to see that the closingof springs
3 & 4 of SR11 and springs 3 & 4 of
SR12 occurs before the opening of
springs 7 & 8 of SR8, springs 3 & 4 of
SR3 and springs 5 & 6 of SR3. Readjust
if necessary.

Reader Common Contacts (SRC)

1. “With the interposer bail arm roller on
the high dwell of the interposer cam,
adjust the contact spring stiffeners on
contact spring 1 as there is a gap of
.042” to .047” between contacts 1 & 2.
Adjust the contact spring stiffeners on
contact spring 3 so there is a gap of
.015” to .020” between contacts 3 & 4.

2. With blank tape in the reader and the
interposer bail arm roller at the low
dwell of the interposer cam, adjust the
contact spring stiffeners on contact
spring 5 so there is a gap of .015” to
.020” between contacts 4 & 5. The above
adjustments result in make-before-
break operation of springs 3, 4 & 5.

3. (ACR, ACR-D, TCRS88 only). Adjust the
contact spring stiffeners on contact
spring 6 so that contacts 6 & 7 make
at the same time or slightly after all
of contacts 1 & 2 of SR1 through SR12
make.

Summary

With the exception of the different home posi-
tions of the units with respect to the closure
of the reader contacts and the different gaps
for the reader contacts, all of the other ad-
justments for each type of readerunitare the
same as the adjustments for its correspond-
ing Flexowriter reader. That is, the adjust-
ments for an Auxiliary Input Tape reader are
the same as the adjustments for the Flexo-
writer Tape Reader, the adjustments for an
Auxiliary Input Tape/Edge Card reader are
the same as the adjustments for the Flexo-
writer Tape/Edge Card reader and the ad-
justments for an Auxiliary Input Tab Card
reader are the same as the adjustments for
the Flexowriter Tab Card reader.
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FRIDEN SYSTEMS ADIUSTMENT
; MANUAL ADDENDUM 51
DATE: November 4, 1963

CHANGE: Page 7-8. Issue Revision 1 of
Page 7-8.

REASON: Reader Designations Changed.

EXPLANATION: Changing the reader con-
trol element from reader magnet to reader
clutch necessitates the changing of reader
designations. Because the control adjust-
ments do not change, readers in the field
may bear either the old or new designation.

2/20/64 Insert Facing Page 7-8
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FRIDEN SYSTEMS ADJUSTMENT

READER CONTACT CHART

ATR, ATR-D, ATCR & ATCR-D
*HR40, HR93, CR87, CR91

Blank Tape/Edge Card in Reader

Contacts Normally Open
Contact Springs
1 2 3 L 5 6 T 8 9 10 11 12 13
SR8 20-25 15-20 15-20
SR7 20-25 20-25 20-25
SR6 20-25 15-20
SR5 20-25 15-20 15-20 20-25
SRL4 20-25 20-25
SR3 20-25 20-25 15-20
SR2 20-25 15-20 20-25
SR1 20-25 15-20 20-25
No Tape/Edge Card in Reader
Contacts Normally Closed
Contact Springs
1 2 3 | 5 6 T 8 9 10 11 12 13
SR8 20-25
SRT 20-25 20-25
SR6 20-25 20-25
SR5 20-25
SRU4 15-20] 20-25
SR3 20-25
SR2 15-20| 20-25
SR1 15-20] 20-25
Figure 20
2/20/64 Revision 1 7-9

*Denotes Changes



FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 52
DATE: November 9, 1963

CHANGE: Page 7-9. Issue Revision 1 of
Page 7-9. ‘

REASON: Reader Designations Changed.

EXPLANATION: The changing of the reader
control element from reader magnet to reader
clutch necessitates changing reader designa-
tions. Because the contact adjustments donot
change, readers in the field may bear either
the old or the new designation.

7-9A Insert Facing Page 7-9
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FRIDEN SYSTEMS ADJUSTMENT

READER CONTACT CHART

ACR & ACR-D
*TCR88 & TCR 93

Blank Tab Card in Reader

Contacts Normally Open

Contact Springs

1 2 3 b 5 6 7 8 9 10 11 12 13

SR12 20-25 15-20
SR11 20-25 15-20 20-25 20-25
SR10 (0) | |20-25 20-25 15-20
SR1 20-25 20-25
SR2 20-25 20-25
SR3 20-25
SRU4 20-25 20-25] 20-25
SRS 20-25 20-25 15-20
SR6 20-25 20-25
SRT 20-25 20-25 20-25 20-25
SR8 20-25 20-25 '
sr8' 20-25 20-25
SR9 20-25 20-25
No Tab Card in Reader
Contacts Normally Closed

Contact Springs

1 2 3 L 5 6 7 8 9 10 11 12 13
SR12 20-25
SR11 20-25 20-25
SR10 (0) 20-25 20-25 20-25
SR1 20-25
SR2 20-25
SR3 15-20 20-25
sRh 20-25 20-25
SRS 20-25 15-20
SR6
SR7 20-25 20-25
SR8 20-25 20-25 20-25
sre'
SR9 20-25
Figure 21
7-10 Revision 2

*Denotes Changes
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FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 53
DATE: November 4, 1963

CHANGE: Page 7-10. Issue Revision 1 of
Page 7-10.

REASON: Reader Designation Changed.

EXPLANATION: Changing the reader con-
trol element from reader magnet to reader
clutch necessitates a change in reader des-
ignation. Because the contact adjustments
do not change, readers in the field may bear
either the old or the new designation.

2/20/64 Insert Facing Page 7-10 7-10A
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FRIDEN SYSTEMS ADJUSTMENT

SELECTADATA CLUTCH DETENT
SR, SRC CONTACTS & SUMMARY

SELECTADATA READERS

Clutch Detent (Home Position)

STR, STR-D, STR-A &STR-AD: Use the same
procedure in setting the clutch detent as out-
lined in Auxiliary Readers. “Clutch Detent
(Home Position)”, page 7-1, but set the tim-
ing dial to read 81°.

CLUTCH DETENT CAM

FEED CAM

1/32" T0 1/16"

CLUTCH
DETENT

Figure 1

Note: This home position is where the feed
lever roller is at the high point of the
feed cam (Figure 3).InallSelectadata
readers the home position is where
the feed has occurred but the feed pawl
is still engaging the ratchet. (For this
reason they do not have a Tape Feed
knob.)

Check the setting of the clutch (home position).
The reader contacts should close 81° (plus or
minus 2°) after zero. Readjust if necessary.

*Reader Contacts STR, STR-D, STR-A, STR-

AD (HR-41 & HRT76)

The reader contacts are to be adjusted inthe
same manner and to the same basic consid-
erations as any reader. That is, sideways a-
lignment, minimum follow on stationary con-
tacts, simultaneous meeting of mating con-
tacts and so forth. The reader contacts are
individually adjusted to specified clearances
as outlined in the chart for the units (Figure
2).

2/20/64

1. Remove the reader cover and cycle the
reader manually with blank tape inserted (to
block all of the reader pins) until the inter-
poser bail arm roller is on the low dwell of
the interposer cam. Adjust all of the normally
open contacts for the specified clearancesby
forming the stationary spring stiffeners.
Check the gaps with the wire gauges.

2. In the same manner, but with no tape in the
reader so the pins operate fully, manually
cycle the reader so the interposer bail arm
roller is on the low dwell of the interposer
cam and adjust all of the normally closed con-
tacts (now open) for the specified clearances
by forming the stationary spring stiffeners.
Check the gaps with the wire gauges.

3. With the SR contacts adjusted as per Fig-
ure 4 and with notape in the reader, manually
cycle the reader and check to see that the
closing of springs 1 & 2 of SR6 and springs
1 & 2 of SR7 occurs before the opening of
springs 6 & 7 of SR3 and springs 10 & 11 of
SR4. Readjust if necessary.

Reader Common Contacts (SRC)

1. With the interposer bail arm roller onthe
high dwell of the interposer cam, adjust the
contact spring stiffeners on contact spring
1 so there is a gap of .042” between contacts
1 & 2. Adjust the contact spring stiffenerson
contact 3 so there is a gap of .015” to .020”
between contacts 3 & 4. Adjust the contact
spring stiffeners on contact 6 so there is a
gap of .015” to .020” between contacts 6 & 7.

2. With blank tape inserted in the reader and
the interposer bail arm roller at the low dwell
of the interposer cam, adjust the contact
spring stiffeners oncontact5 sothereisa gap
of ,015” to .020” between contacts 4 & 5. Ad-
just the contact spring stiffeners on contact
8 so there is a gap of .015” to .020” between
contacts 7 & 8.

This provides make-before-break operation
of the two sets of transfer contacts 3-4-5 &
6-7-8.

Summary

With the exception of the different home posi~
tions of the units with respect to the closure
of the reader contacts, the feed pawl being at
the ratchet, and the different gaps for the
reader contacts, the adjustments for each type
of reader unit are the same as the adjustments
for its corresponding Flexowriter reader
(Tape, Tape/Edge Card or Tab Card).

Revision 1 7-13

*Denotes Change



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 54
DATE: November 4, 1963

CHANGE: © Page 7-13. Issue Revision 1 of
Page 7-13.

REASON: Reader Designation Changed.

EXPLANATION: Changing the reader con-
trol element from reader magnet to reader
clutch necessitated a change inreader desig-
nation. Because the contact adjustments do
not change, readers in the field may bear
either the old or the new designation.

7-13A Insert Facing Page 7-13 2/20/64



READER CONTACT CHART

Blank Tape in Reader

FRIDEN SYSTEMS ADIUSTMENT

STR, STR-D, STR-A & STR-AD

*HR41 & HR76

Contacts| Normally Open
Contact Springs
1 2 3 L 5 6 7 8 9 10 11 12 13
SR8 20-25 15-20 15-20
SR7 20-25 20-25 20-25 20-25
SR6 20-25 15-20 20-25
SR5 | |20-25 15-20 15-20 20-25 20-25
SRl 26-25. 20-25 20-25
'sR3 20-25 20-25 15-20 20-25
SR2 20-25 15-20 20-25 20-25
SR1 20-25 15-20 20-25 20-25
No Tape in Reader
Contacts Normally Closed
Contact Springs
1 2 3 L 5 6 7 8 9 10 11 12 13
SR8 20-25 20-25
SR7 20-25 20-25 20-25
SR6 20-25] 20-25 20-25
SR5 20-25 20-25
SRb4 20-25 15-20 20-25
SR3 20-25 20-25
SR2 15-20) 20-25 20-25
SR1 15-20) 20-25 20-25
Figure 2
7-14 Revision 1 2/20/64

*Denotes Change



FRIDEN SYSTEMS ADIUSTMENT
MANUAL ADDENDUM 55
DATE: November 4, 1963

CHANGE: Page 7-14. Issue Revision 1 of
Page 7-14.

REASON: Reader Designation Changed.

EXPLANATION: Changing the reader con-
trol element from reader magnet to reader
clutch has necessitated a change in reader
designation. Because the contact adjustments
do not change, readers in the field may bear
either the old or the new designation.

2/20/64 Insert Facing Page 7-14 7-14A
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FRIDEN SYSTEMS ADJUSTMENT

§-D CLUTCH DETENT, SR CHART &
§-D SR, SRC & SRT CONTACTS

SYNCHRO-DUPLEX READERS

Clutch Detent (Home Position) cedure as outlined in Auxiliary Readers,
ATR-SD, ATR-D-SD, STR-SD, STR-D-SD, page 7-1, “Clutch Detent (Home Position)” but
STR-A-SD & STR~-AD-SD: Use the same pro- set the timing dial to read 81°.

ATR-SD & ATR-D-SD (HRU3)

Contacts Normally Open
Contact Springs

1 2 3 L 5 6 T 8 9 10 11 12 13

SR8 ||20-25 15-20 15-20

SRT ||20-25 20-25 20-25

SR6 ||20-25 15-20

srs ||20-25 15-20 20-25

SRb ||20-25 20-25

SR3 ||20-25 20-25 15-20

SR ||20-25 15-20 20-25
sR1 ||20-25 15-20 20-25

‘Contacts Normally Clesed

Contact Springs

1 2 3 4 5 6 7 8 9 10 11 12 13

SR8 20-25 20-25
SR7 20-25 20-25

SR6 20-25 20-25 20-25

SRS 20-25 20-25

SRL 15-20 20-25

SR3 20-25 20-25

SR2 15-20] 20-25

SR1 15-20 20-25

SYNCHRO-DUPLEX SR, Figure 1
SRC & SRT CONTACTS

Note: The home position for all Synchro- /32" T0 1/16"
Duplex readers is where the feed
lever roller is at the high point of
the feed cam (Figure 2). The feed
has occurred but the feed pawl is
still engaging the ratchet. (For this
reason they do not have a Tape Feed
knob,)

Check the home position setting of the clutch.
The reader contacts should close at 81° (plus
or minus 2°) after zero. Readjust if necessary.
Be sure that the clutch has been set at 0° by
cycling the reader and seeing that the clutch ' o
again detents at 220°.

4/1/63 Corrected Page *Denotes Changes 7-17



FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 56
DATE: November 4, 1963

CHANGE: Page 7-17. Issue Revision 1 of
Page 7-17.

REASON: Numerical Designation of Reader
Changed.

EXPLANATION: The substitution of a clutch
for the reader magnet as a means of control-
ling reader operation necessitated a change
in the numerical designation of all readers
which were so modified. Because the con-
tact adjustments do not change, readers in
the field may bear either the old or the new
designation.

7-17A Insert Facing Page 7-17 2/20/64



FRIDEN SYSTEMS ADJUSTMENT

SYNCHRO-DUPLEX SR,
SRC & SRT CONTACTS

Reader Contacts ATR-SD, ATR-D-SD (HR43

& HR78) & STR-SD, STR-A-SD, STR-D-SD,

STR-AD-SD (HR42 & HR77)

1.

Remove the reader cover. With blank
tape inserted in the reader (to prevent
full reader pin movement), cycle the
reader manually until the interposer
bail arm roller is at the low dwell of
the interposer cam. Adjust each pair
of normally open contacts to its speci-
fied clearance (Figure 1 or 3) by form-~
ing the stationary spring stiffenersand
checking the clearances with the wire
gauges. When the adjustments are com-
pleted, manually cycle the reader to
home position and remove the tape.
Without inserting tape in the reader (to
allow full pin movement), cycle the
reader manuaily until the interposer
bail arm roller is againat the low dwell
of the interposer cam. In the same
manner as above adjust each pair of
normally closed contacts (now open)
to its specified clearance. When adjust-
ments are completed, manually cycle
the reader to its home position.
Unless otherwise specified, a minimum
of .,010” follow-through movement of
all stationary contacts must be main-
tained in all contact adjustments.

Reader Common Contacts (SRC)
1.

With the interposer bail arm roller on
the high dwell. of the interposer caim,
adjust the contact spring stiffeners on
contact spring 1 so there is a gap of
.042” to .047” between contacts 1 & 2.
At the same time, adjust the contact
spring stiffeners on contact spring 3
so there is a gap of .015” to .020” be-
tween contacts 3 & 4 and also adjust
the contact. spring stiffenerson contact
spring 6 so there is a gap of .015” to
.020” between contacts 6 & 7.

With blank tape inserted in the reader
and the interposer bail arm roller at
the low dwell of the interposer cam,
adjust the contact spring stiffeners on
contact spring 5 so there is a gap of
.015” to .020” between contacts 4 & 5
and adjust the contact spring stiffeners
on contact spring 8 so there isagap of
.015” to .020” between contacts 7 & 8.

Corrected Page

220°

Figure 3 Synchro-Duplex Clutch*

The above adjustments provide make-
before-break operation of the two sets
of transfer contacts 3-4-5 & 6-7-8.

Reader Tape Contacts (SRT)

1.

*Denotes Changes

In normal position with the tape in the
reader (the run out arm held down by
the tape) and the tape hold down arm
against the pin wheel, adjust all nor-
mally open contacts to a gap of .020” -
.025”,

With the tape hold downarmaway from
the pin wheel, adjust all normally closed
contacts to a gap of .020” - .025”. Re-
turn the hold down arm to its normal
position against the pin wheel.
Remove tape from the reader. At this
time the tape run out arm will be up.
Check to see that the normally closed
contacts have again opened to a gap of
.020” to .025”. Readjust if necessary.

4/1/63



FRIDEN SYSTEMS ADJUSTMENT

MANUAL ADDENDUM 58
DATE: November 4, 1963

ADDITION: Page 7-18A. 7-18B and 7-18C.
Issue Revision 1 of Page 7-18.

REASON: New Reader Mechanisms.

EXPLANATION: The Synchro-Duplex read-
ers which are equipped for Automatic Syn-
chro-Duplex operation require new reader
mechanisms, HR94 and HR95. The reader
contact adjustment charts are on the next
two pages.

2/20/64 Insert Facing Page 7-18
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FRIDEN SYSTEMS ADJUSTMENT
MANUAL ADDENDUM 58

ATR-ASD and ATR-D-ASD
(HR95)

Contacts Normaelly Open Contact Springs
2 3 [ 5 6 7 8 9 10 11 12

SR8 20-25 15-20 15-20
SRT 20-25 20-25 20-25
SR6 2025 15-20
SR5 20-25 15-20 20-25
SRl 20-25 20-25
SR3 20-25 20-25 15-20 20-25
SR2 20-25 20-25 15-20 20-25
SR1 20-25 15-20 20-25

Contacts| Normally Closed Contact Springs

1 3 L 5 6 T 8 9 10 11 12
SR8 20-25 20-25
SRT 20-25 20-25
SR6 120-25 20-25 k 20-25
SRS 20225 20-25
SR4 15-20 20-25
SR3 20-25 20-25 P0-25
SR2 20-25 20-25
SR1 20-25 20-25
Figure 1
7-18B

2/20/64



FRIDEN SYSTEMS ADJUSTMENT

MANUAL ADDENDUM 58

STR-ASD, STR-A-ASD, STR-D-ASD, STR-AD-ASD
(HR94)

2/20/64

Contacts| Normally Open Contact Springs
1 3 Iy 5 6 T 8 9 10 11 12
SR8 20-25 15-20 15-20
SRT 20-25 20-25 20-25 20-25
SR6 20-25 15-20 20-25
SR5 20-25 15-20 20-25 20-25 20-25
SR4 20-25 20-25 20-25
SR3 20-25 20-25 15-20 20-25 20-25
SR2 20-25 20-25 15-20 20-25 20-25
SR1 20-25 15-20 20-25 20-25
Contacts Normally Closed Contact Springs
1 2 3 L 5 6 7 8 9 10 11 12
SR8 20-25 20-25
SR7 20-25 20-25 20-25
SR6 20-25 20-25 20-25 20-25
SR5 20-25 20-25 20-25
SR4 20-25 15-20 20-25
SR3 20-25 20-25 20-25
SR2 15-20 20-25 20-25
SR1 20-25 20-25 20-25
Figure 2

7-18C



FRIDEN SYSTEMS ADJUSTMENT

READER CONTACT CHART

STR~-SD, STR-A-SD, STR-D-SD & STR-AD-SD
*(HR42 & HR77)

Contacts Normally Open
Contact Springs
1 2 3 L 5 6 T 8 9 10 1 12 13
sr8 ||20-25 15-20 15-20 ’
v SR7 ||20-25 20-25 20-25 20-25
SR6 20-25 15-20 20-25
SR5 20-25 15-20 20-25 20-25 20-25
SRk ||20-25 20-25 20-25
SR3 20-25 20-25 15-20 20-25
SR2 ||20-25 15-20 20-25 20-25
SR1 |{20-25 15-20 20-25 20-25
Contacts Normally Closed
Contact Springs
1 2 3 b 5 6 7 8 9 10 11 12 13
SR8 20-25 20-25
SRT 20-25 20-25 20-25
SR6 20-25 20-25 20-25 20-25
SR5 20-25 20-25 20-25
SRb4 20-25 15-20 20-25
SR3 20-25 20-25
SR2 15-20 20-25 20-25
SR1 15-20 20-25 20-25
Figure 3
2/20/64 Revision 1 7-19
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FRIDEN SYSTEMS ADJIUSTMENT
MANUAL ADDENDUM 57

DATE: November 4, 1963

CHANGE: Page 7-19. Issue Revision 1 of
Page 7-19.

REASON: Numerical Designation of Reader
Changed.

EXPLANATION: The substitution of a clutch
for the reader magnet as a means of control-
ling reader operationnecessitated a change in
the numerical designation of all readers which
were so modified. Because contact adjust-
ments do not change, readers inthe field may
bear either the old or the new designation.

7-19A Insert Facing Page 7-19 2/20/64



%9/61/01

$ oandrd

DEGREES ROTATION
I Ll.l Il I I

ATR-SD READER TIMING CHART
( AVERAGE VALUES)

[ as* 90° 135°

CLUTCH
ARMATURE >

READER %?NTMTS CLOSED
READER CONTACTS FEELER PINS FLUSH OR ABOVE GUIDE BLOCK

TAPE ADVANCE

SRCC |
SRCC 2
SRCC 3
SRCC 4
SRCC 5
SRCC 6
SRCC 7

\

l
807

NN T

225° ero° 315° 360°

f¢———————————_ONE SYNCHRO READER CYCLE —————>

!

—
=

220° 220°
Fego
1
11 conTacts cLoseo——f |
I — -
T 1
1 I
I 1
1

r
READER SPEED 1000 RPM

o 5 10 5 20 25 30 35 40 45 50 55 60 65 70 5 80 85 90 95
T T T T T T T T T T T T T T

T T
TIME IN MILLISECONDS

1¥VHD ONWIL as-31v

ANIWLISNIAY SWILSAS N3qIyd



FRIDEN SYSTEMS ADJUSTMENT

MANUAL DATA SELECTOR

MANUAL DATA SELECTION

L-SSDS STEP SWITCH

Armature & Pawl ;

1. The requirements of: (1) the pawl not
binding as it is lifted away from the
ratchet and (2) the armature stopping
teeth having clearance as described in
the checking procedure, can be obtained
by the placement of shims between the
armature heelpiece and the armature
pivot block. The thinnest suitable shims
should be used to avoid interference
between \the armature stopping teeth
and the outer surface of the ratchet
wheel teeth as the armature restores.

ARMATURE
RATCHET STOPPING TEETH

PAWL

.0015" T0 003"

: C

SHIMS

L
[ SSDS
| MAGNET

v/

Figure 1

2. With the step switchsteppingina read-
out, a .003” feeler placed between the
armature and the heelpiece should feel
tight when the armature is attractedto
the ‘core. In the same situation, there
should be no drag on a .0015” feeler.
To adjust the “airline”, loosen the ar-
mature mounting screws, placea .002”
feeler in the airline gap, manually op-
erate the armature and tighten the

DIRECTION C;F RATCHET STOPPING

ROTATION, SPRING
LIFT PAWL

RATCHET WHEEL

10/19/62

mounting screws. Check the adjust-
ment.

Ratchet Stopping Spring
1. Tie a loop of string around the ratchet
stopping spring, hook the string to a
scale, and measure the pull necessary
to move the tip of the spring away from
the ratchet. It should be from 75to 125
grams (2.6 to 4.4 ounces).

At the same time, the ratchet stopping
spring should have at least 1/32” clear-
ance to the pawl and the armature.
Form the spring if necessary.

2. Manually turn the ratchet backward
taking up any play between the ratchet
and the pawl. Loosen the ratchet stop-
ping spring mounting screws and locate
it so there is a perceptible to .004”
(Maximum) clearance to the ratchet
tooth. Tighten the mounting screws
and check.

RATCHET STOPPING SPRING

ARMATURE
STOPPING
TEETH

DRIVE SPRING
ADJ. SCREW
HEELPIECE

MAX. .008" WITH
PLAY TAKEN UP IN
DIRECTION SHOWN SHIMS

Interrupter Contacts
While the interrupter contacts arenotusedin

the MDS, the contact operator should rest
about 1/8” from the armature arm. Formthe
stationary contact.

Armature Drive Spring

Loosen the locking nut on the set screw and
turn the set screw in the direction that de-
creases the spring tension. Manually operate
the armature and allow it to restore slowly,
decreasing the spring tension until the arma-
ture fails to fully restore. When a failure has
occurred, increase the spring tension until
no failures occur. At that point, turn the set
screw another half turn in the tension-in-
creasing direction and tighten the locking nut.

Note: In allowing the armature to slowly
restore, pay particular attention to
the point where the contact wipers
contact and come onto, the contact
points.

7-21



FRIDEN SYSTEMS ADJUSTMENT

MANUAL DATA SELECTOR

OUTPUT
n

INPUT

COMMON
( wuar-:a)

Contact Wipers & Contact Points

1. Contact wipers may be formed to satis-
fy the operating requirements but this
must be done very carefully without
scratching or burring the surfaces.
Scratches or burrs will greatly in-
crease the chances for abnormal
breakage.

2. Contact points should be aligned with
each other from step to step. If one is
off, it may be formed to align it with
the others. Great care should be used
in forming in order not to break a con-
tact point. They are not individually
replaceable.

CONTACT BANK

Contact Banks
The contact bank may be properly positioned

7-22

by loosening the two hex mounting screws and
shifting the contact bank on the step switch
base. Tighten the screws.

SSDS Contacts

In Sequence

—T, WIth the stepping switch at home posi-
tion, loosen the mounting screws and
adjust the contact mounting bracket
sideways so the “V” form on contact
2 is on the center line of the actuating
lobe of the cam. Move the bracketback
and forth so there is a .020” to .025”
air gap between contacts 1 & 2 (Contact
1 should be straight).  Tighten the
mounting screws. Manually step the
switch to points 1 & 10andbe sure that
the “V? form on contact 2 is .020”
minimum from the low surface of the
cam and .010” minimum from the ac-
tuating lobe.

2. With the stepping switch away from
home position the second contact oper-
ator (on contact 4) should rest against
contact 1. If necessary, formby wiping
so there is no lost motion as the con-
tacts operate. Form contact 5 so it
positions contact 6 with .010” to .015”
clearance to contact 4.

3. Contact 3 is not used. But, with the
stepping switch™ in home position it
should be formed to provide a .010” to
.015” air gap between contacts 5 & 6,
insuring that contacts 4, 5 & 6 “make-
before-break”. This forming of contact
3 must not change the .020” to .025”
clearance between contacts 1 & 2.

Figure 6

10/19/62



FRIDEN SYSTEMS ADJUSTMENT

AUKXILIARY PUNCHES

AUXILIARY PUNCHES

The adjustments of the auxiliary punchesare
the same as for other units. That is, the ad-
justments of the base assembly, drive shaft,
motor, motor belt, panel switches, etc., are
the same as for the auxiliary readers. The

SCRIBE MARK

CLUTCH
DETENT

Figure 1

10/19/62

clutch adjustments are the same as for an
Auxiliary Duplex reader clutch, except that
the home position of the clutch is different.
The adjustments for the punchmechanismare
the same as for the punches used on the Flexo-
writers.

Clutch Detent (Home Position)

Set the clutch detent on the end of the drive
shaft so there is .003” to .008” movement
available for the clutch sleeve with all set
screws loose. Locate the detent rotationally
S0 the scribe mark on the camis aligned with
the end of the detent arm (plus or minus .020”)
when the feed lever roller first comes to the
low dwell of the feed cam. Tighten the set
screws. The home position of the unit is where
the clutch detent is engaging the detent arm
(Figure 1).

Note: This setting corresponds to 15°, plus
or minus 3° past the point where
the feed lever roller first comes to
the low dwell of the feed cam. On
units without the scribed detent, the
timing dial and scribe mark on the
outside casting must be used to find
the 15° setting. .
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SYSTEMS RECEIVERS

SYSTEMS RECEIVERS

The adjustments of the Systems Receivers are
the same as for the Flexowriters except for
the translator home position because of the
higher operating speed.

The cams on the drive shaft of a high speed
translator have different curvatures than the
cams in a standard translator. The high speed
cam assemblies have an “H” stamped on the
side and the restoring bailcamhasa 17° dwell
just past the high point. The home position of
the translator is when the cam follower is
within 6° (3° plus or minus 3°) of the end of the
dwell. The 3° point (before the end of the dwell)
is 26° past the high point of the armature
knock off.

Translator Clutch Detent (Home Position)
With the timing dial on the end of the trans-
lator shaft cycle the translator to the high
point of the armature knock off and note the
reading on the dial. Continue to cycle the
translator slowly and note that the permuta-
tion bars move to the left and thenstop. This
movement is 12°, Cycle the translator another
14°. Locate the detent cam so it engages the
detent arm, set it on the shaft so that the
clutch assembly (including the translator
gear) has .003” to .008” clearance to the
spacer with all of the clutch parts against
the detent cam and tighten the set screws.
This position is 3° before the end of the dwell
and the tolerance at this point is plus or
minus 3°.

Clutch

1. Manually pivot the clutch armature to
the fully attracted position and see that
there is a visible clearance to the
lower magnet coil, not exceeding .012”.
If the clearance is more than .0127,
change the coils or the armature,
whichever is at fault.

2, Loosen the mounting screws and locate
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Figure 1

the clutch magnet yoke on the casting
so that the tip of the armature, fully
attracted, clears the clutch sleeve pro-
jection by .003” to .006”.

Cycle the translator shaft sothe clutch
detent cam is about halfway from home
position and manually turn the clutch
sleeve backward, to be sure that the
square stud on the inside of the sleeve
is against the non-expanded clutch
spring. Maintaining this condition, con-
tinue to cycle the translator until the
clutch detent cam is .005” to .046”
short of the latch surface on the end of
the detent arm. At this position, turn
the clutch collar (set screws loose) to-
ward the armature latching surface
until it touches. Tighten the clutch col-
lar set screws with the clutch collar
tight against the clutch detent cam.
Loosen the set screws on the over-
travel stop and locate it so the clutch
can overtravel 1/32” to 1/64” before
the stop contacts the clutch sleeve.
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TCPC

TAB CARD PUNCH CONTROL

CABLE FROM
FLEXOWRITER

PLUG FOR CABLE
TO CARD PUNCH

PANEL SWITCHES

BASE
ASSEMBLY

Figure 1

The TCPC unit (Figure 1) allows anIBM type
24 or 26 (024 or 026) Card Punchto be used as
an auxiliary output unit to an SPS or SPD
Flexowriter when the units are connected to-
gether by the detachable cables. The units can
be disconnected and changed unit for unit: That
is, an SPS can be directly replaced by an SPD
and an 024 can be replaced by an 026. The card
punch to be connected to the system must have
the necessary additions to it (the cable con-
nector and wiring).

The Flexowriter and the card punch canbe in-
dependently operated even while they are cable
connected by having the Cp Onpanel switchon
the TCPC unit in the non-operated (up) posi-
tion. The Cp Keybd panel switch must be in the
operated (down) position to completely restore
the channel 11 punching circuit to the card
punch. (If the switch is in the non-operated
position the 11 channel cannot be punched by
operating the card punch keyboard).

Using the TCPC, tab cards as wellas tape or
edge cards can be obtained as Flexowriter
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output. The information to be entered in the
tab card is selective in nature because the
card punch can be conditioned “On” and “Off”
the same as any output unit. Ordinarily, the
tab card will not contain punctuation marks
so that all eighty tabcard columns canimpart
useful intelligence.

CARD PUNCH

The primary purpose of the card punch is to
prepare tab cards by punching alphabeticand
numeric information in the tab cards using
the Hollerith code. The definitions of terms
and functions of the card punch, along with
the various differences are as follows:

1. The 026 card punch (Figure 2) has a
printing unit which prints the punched
character on the tab card at the top of
the card column. The printing and
punching operations occur simultane-
ously. The 024 card punch does not
contain the printing unit and cannot
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Figure 2

to position three, aligned, and

card. pushed to position four, the “Punch

Station”. The tab card is now the

Note: The 024 card punch punches 20 char- “Detail” card. It is registered in
acters per second (1200 RPM) when the punching station at column zero.
duplicating. The 026 card punch
punches and prints 18 characters Note: In the card punch, the tab card is
per second (1080 RPM) when du- advanced (fed) and then punched.
plicating. This is the reverse of the sequence

in a Friden punch, wherein the tape

2. Each tab card used in the card punch is punched and then advanced.

passes through several steps during its
preparation. Assume that there are no Also during the second feed cycle, another tab
tab cards in the card punchandthat the card is pushed down from the card hopper and
various switches are in their proper pushed to position two as in (a) above.
position.
There are now two tab cards in the card punch;
a. Blank tab cards are placed in the the tab card registered at column zero inthe
Card Hopper with the front of the punching station, and the tab card inthe “De-
card forward and the 9 bit edge at tail Bed”. Punching can now be performed.
the bottom of the card. Fromthere,
the first one is pushed down and to Note: - Both of these tab cards are said to
the left to position two (Figure 3) be “in the punching station”, al-
when the first feed occurs. The though the second one is not reg-
card hopper will hold about 500 istered.
cards.
b. During the first part of the second c¢. Assuming that some of the columns

8-6

feed cycle, the tab card is pushed in the detail card have been punch-
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TCPC
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ed, a “Release” cycle will move the
detail card to the “Read Station”
(Figure 3) where the detail card
becomes the “Master Card”. The
tab card in the detail bed is reg-
istered at column zero in the punch-
ing station and becomes the detail
card. Another tab card is pushed
down from the card hopper and
pushed to position two. The master
card at the reading station is reg-
istered at column one.

There are now three tab cards in
the card punch; one in the detail
bed, one in the punching station
(the detail card), and one in the
reading station (the master card).

Note: The reading action occurs the same
as in a Friden reader; that is, the
tab card is read and then fed.

d. Now, when punching occurs, the de-
tail card feeds and punches, and
the master card advances with it.

After any punching cycle the mas-’

ter card is one column ahead of
the detail card because the master
card reads-and-feeds and the detail
card feeds-and-punches.

When another release cycle takes place, the
master card is fed to the “Eject Station”,
picked up by the “Traveling Card Guide” and
moved up & out of the cardbedand “Stacked”
in the “Card Stacker”. The card stacker will
stack about 500 cards with the firstone on top.
The detail card is fed from the punching sta-
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tion and registered in the reading stationand
it now becomes the master card. The tabcard
in the detail bed is registered inthe punching
station and it now becomes the detail card. An-
other tab card is pushed down from the card
hopper and pushed to the left to position two
as before.

3. The “Program Card” on the “Program
Drum” is always at the same cardcol-
umn as the master card; that is the
program card will be at column ten
(according to the “Column Indicator”
(Figure 3) when the master card is at
column ten (inthe reading station). Note
that the detail card will be at column
nine in this instance because the card
punch reads and feeds and then punches.

Note: The program card controls some of
the various functions of the card
punch. The program card is read by
“Sensing Wheels” commonly called
“Star Wheels” because of their
shape. The star wheels, in turn,
operate “Program Contacts”. The
program card does not initiate any
function when used in a Friden
System.

When the card punch is equipped with the
“Alternate Program” feature, two different
programs may be contained on one program
drum card. One will be punched in channels
12, 11, 10 (0), 1, 2 & 3. The alternate program
will be punched in channels 4 through 9.

The program card is installed inthe program
drum in the following manner (Figure 4):
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TCPC

Step 1 - Turn the clamping strip handle to the
left with respect to the clamping strip. The
clamping strip remains stationary. Small sets
of teeth hold the tab card against the clamping
strip.

Step 2 - Insert the column 80 end of the pro-
gram card under the clamping strip, make
sure it is fully seated to the right and down
.against the bottom flange, and turn the clamp-
ing strip handle so it is over the center post
hole, locking the column 80 end of the card.
The alignment check holes will indicate
whether or not the program card is fully
seated.

Step 3 - Wrap the program card around the
drum and positionthe column 1 end of the card
under the clamping strip. Make sure that the
card is (1) tight against the drumand (2) down
against the bottom flange and turn the clamp-
ing strip handle fully to the right. Both ends
of the program card are now locked.

4. The “Release” functionis the releasing
of the master and detail cards from the
reading and punching stations, respec-
tively. If the Auto Feed switch is inthe
Onposition, the master card is released
or “ejected” from the reading station
and stacked, the detail card is released
from the punching stationand register-
ed at column one inthe reading station,
the tab card in the detail bed at position
two is registered at column zerointhe
punching station, and a tab card is
brought down from the card hopper and
pushed to position two.

CHEGK HOLES

STEP | STEP 2 STEP 3
Figure 4

There are two intermediate positions. They
are (A) a position between the punching and
reading stations and (B) a position justahead
of the eject station (Figure 3). When the Auto
Feed switch is in the Off position and the re-
lease function takes place, the detail card is
“released” from the punching station and fed
to the intermediate station between the punch-
ing and reading stations. The master card is
“released” from the reading station and fed
to the position just ahead of the eject station.
With the tab cards inthese positions it is pos-
sible to check the detail card for content and
correctness. Part of the master card is
covered by the reading unit.

8-8

The release function will also cause the card
punch to restore program control to the nor-
mal program if the card punch is equipped
with the alternate program feature and the
card punch is under control of the alternate
program.

5. Automatic release & feed takes place
after the 80th column is punched if the
Auto Feed switch is in the Onposition.
All of the tab cards advance to their
next station, a tab cardis broughtdown
from the card hopper, and the master
card is stacked in the card stacker.

Note: The tab card in the detail bed is
registered in the punching station
in one-quarter the total automatic
release & feed time so that punch-
ing can start sooner (in 1/4 of a
second).

The cards release at a rate of 80 card col-
umns a second. Every time the release func-
tion occurs, the program drum revolves and
carries the program card to column one in
a simultaneous movement with the tab card
advancing from the punching station to the
reading station.

6. The “Duplication” (Dup) function is the
process of reading the master card in
the reading station and punching the
information in the detail card. This
function occurs at the punching speed,
1200 RPM in an 024 or 1080 RPM in
an 026.

The master card is read at the reading sta-
tion, the code is transferred to the punch, the
card advances the program card, master card
& detail card one card column, and the code
is then punched in the detail card.

Dup will continue until a 12 channel punch is
not read by the star wheels if the star wheels
are down on the program card. If the star
wheels are up off of the program card, the dup
function must be maintained by keeping the
“Dup” key button on the card punch keyboard
depressed. If the dup function takes place and
the tab cards feed from column 80 with the
Auto Feed switch in the On position, anauto-
matic release & feed occurs.

7. The “Skip” function is the process of
spacing or “tabbing” the programcard,
master card & detail card more than
one card column at a time. The skip
function takes place at the release
speed, 80 card columns per second.
Neither the reading nor the punching
function takes place. The skip function
continues until a 12 channel punchis not
read by the star wheels. The star wheels
must be down. If they are up, the tab
cards will be advanced one card column
only. If the star wheels are down and
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Figure 5

there are 12 channel punches to and
including column 80, a skip functionin-
to column 80 will cause an automatic
release & feed if the Auto Feed switch
is on.

Note: If the Auto Feed switch is inthe Off

position and either the dup or skip
takes place to column 80, an auto-
matic release to the intermediate
positions will occur. No tab cards
will be fed from the card hopperor
to the card stacker.

8. Switches & Keys on the card punchthat

cannot be controlled by the Flexowriter
are:

a. Main Line Switch - Turns on the
card punch motor, etc., so the
card punch can be operated.

b. Program Control Lever - Turns
clockwise (to the right) to raise
the star wheels so the program
drum can be removed. Turns coun-
terclockwise (to the left) to lower
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TCPC

the star wheels onto the program
card and lock the program drum
in place.

c. Pressure Roll Release Lever - Re-
leases the pressure roll so tab
cards can be removed from the
card punch.

d.  Back Space Key - Back spaces the

program drum & card, the master
card, and the detail card one card
column at a time.

Note: If the detail card has been spaced

9.

or punched past column 78, the de-
tail card not yet registered must
be removed to permit back spacing
because the cards are no longer
overlapped and may jam.

The “Function Control Switches” onthe
card punch keyboard cannot be con-
trolled by the Flexowriter andtheyare
(Figure 5):

a. Auto Feed - Causesatabcardtobe
fed from the card hopper to position
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two when a release occurs and the
switch is on. The tab card atposi-
tion two is registered at column
zero at the punching station and it
becomes the detail card. The detail
card is fed and registered at col-
umn one in the reading station and
it becomes the master card. The
master card is ejected and stacked
in the card stacker. When the
switch is off, the detail and master
card are fed to the intermediate
stations. No tab card is brought
from the card hopper or stacked.
This switch should be inthe Onpo-
sition normally.

b. Auto Skip, Auto Dup - Causes an
automatic skip or dup function when
programmed in the program card.
This switch should always be in the
Off position when the card punchis
used in a Friden Systems applica-
tion.

c. Print (026 only) - Causes printing
when in the On position. May be po-
sitioned Onor Off at the customer’s
option.

The various keys on the keyboard have
the following names and functions:

a. Character Printing Keys (A, 1/U,
X, 7/M, etc.) - These keys have
the same basic function as in a
Flexowriter. That is, to punch
codes (and print in an 026 although
the printing is incidental to the
punching operation).

b. Alpha & NumKeys - Certainalpha-
betic characters are combined with
numeric characters on the key-
board. When the star wheels are
down, the codes punched from these
dual character key buttons will be
the numeric character. Itis neces-
sary to hold down the Alpha key to
obtain the alphabetic character
code. When the star wheels areup,
the code punched will be the alpha-
betic character and it is necessary
to hold down the Num key to punch
the numeric character. .

c. Space Bar - Spaces the tab cards
and the program drum & card one
column each time it is depressed.

d. Skip Key - Initiates the skip func-

tion.

e. Dup Key - Initiates the dup func-
tion.

f. Rel Key - Initiates the release
function.

g. Mult Punch Key - Held depressed
to prevent advancing the tab cards
so that overpunching can be done
in order to manufacture codes not
represented by characters on the
keyboard.

h. Dash Skip (with three lines) -
Causes 11 channel punching when
in Numeric Shift. When in Alpha-
betic Shift, the 11 channel is punch-
ed and the Skip function is initiated.

i. TFeed - Causes a tab card to be fed
from the card hopper to position
two, unless a tab card is already
there, when the Auto Feed switch
is in the Off position.

j. Reg - Causes the tab card inposi-
tion two to be registered in the
punching station when the Auto
Feed switch is off. Also, when a
tab card is manually inserted in the
punching station through the manual
insertion slot, the Reg key is used
to register the tab card (with the
Auto Feed switch Off).

k. Alt Prog - Causes the card punch
to switch control by the program
drum card to the alternate program
if the machine is so equipped and
programmed. A subsequent release

function will switch the program

control back to the normal pro-
ram, _

m. Aux Dup - Causes the dup function
according to the alternate program
if the card punch is so equipped.

¢ Punching and Reading Operation
The card punch-utilizes friction between the
tab card and feed & pressure rollers to ad-
vance the tab cards across the card bed.

The tab cards are guided in the card bed by
the upper rail which is stationary and a fixed
reference. The lower rails are under spring
tension and they maintain the tab cards against
the upper rail. The two rails for the reading
station have lighter spring tension than the
rails at the punching stationtolessenchances -
for misregistration.

A tab card is registered at column zero in the
punching station by being pushed to that posi-
tion, so it can be said thatfabcards are reg-
istered in the card punch at the column 80 or
trailing end of the card. As a result, any
punching misregistration will be greatest at
the column one or leading end.

Misreading is greatly reduced by the use of
dual-sensing reader pins. These pins operate
independently and in unison. They are spaced
apart so they will read a greatly misregis-
tered tab card and read it correctly.

Chad disposal in the punchis positive through
the use of a tube and twisted blade which is
motor driven. The chad is carried from the
punch to the chad box under the reading board.
The punches themselves are ground at an
angle so they punch cleanly. The chad jams
in the die so that it won’t fall back to cause
a card jam.
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The Printing Operation (026 only)

Printing is incidental to the punching opera-
tion and is performed by print wires striking
the tab card through a cloth ribbon. The print
wires are contained in the printing unit and
their operation or non-operation is deter-
mined by the code plate which is mechanically
positioned before a character is printed. The
code plate is moved by mechanical linkages
(print interposer) operated from the punch
extensions in the punch. The code plate’s po-

sition determines which of 35 print wires will’

operate to print the character. Close scrutiny
of aprinted character onatabcard will reveal
the dotted appearance of the character. As the
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punches operate, the code plate is positioned
and then pushed against the print wires. The
print wires necessary to print the character
are operated. The print wires have individual
springs which restore them to their non-op-
erated position as the code plate restores.
Printing can be supressed by programming
the program drum card. The printing opera-
tion occurs in a relatively short time com-
pared to the total punching operation.

The ribbon has an automatic ribbon reverse

mechanism. The ribbon requires periodic
changing the same as in a typewriter.
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INSTALLATION

Systems Flexowriters are shipped to the cus-
tomer in packaging designed to provide most
adequate protection and yet the unit is simple
to unpack and set up. The following procedure
is recommended.

Unpacking Procedure
1. Open the carton, remove the envelope
& package(s) and inspect them for
content. -

The envelope contains the operator’s “Manual
of Instructions”, three copies (blue, white &
pink) of the “Flexowriter-Justowriter Re-
ceiving Inspection Report”, the schematic for
the machine, and a copy of the machine’s
specifications.

The bag contains the rubber feet, washers and
screws, a ribbon, an adapter plug, the dust
cover and a type cleaning brush.

If the Flexowriter is equipped with a tape/
edge card punch and reader, there is a second
bag containing Edge Cards with an edge card
guide taped to the outside of the bag.

2. Remove the carton liner and lift the
pallet containing the Flexowriter out of
the carton.

3. Stand the wrapped Flexowriter on its
tilt posts at the edge of a table, posi-
tioning it so the pallet is off the edge
of the table (Figure 2).

4. Remove the four nuts & dished wash-
ers, remove the pallet, and move the
Flexowriter back from the edge of the
table.

5. Remove the wrapping paper.

6. Remove the four washers and the shock
mounts from the Flexowriter feet
mounting holes.

7. Mount the front Flexowriter feet, using
the locating dimples on the base foot
caps to properly position the feot.
Mount the rear feet, positioning them
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Figure 1

UNPACKING

the same way.

Remove the selector mounting screws
and lower the selector to its stop.
Cycle the power drive shaft by hand
until any cams that may have been
tripped in shipment fully restore. Re-
store the selector, installing the right
selector screw first. Note that it is
knurled and has a shoulder to position
the selector properly (laterally on the
selector pivot shaft). Care should be
exercised to be sure that selector
slides that operate contacts on the
power frame do not deflect the contact
operator as the selector is raised.

10.
11.

12.

Remove all of the tape holding the vari-
ous covers, etc.

Remove the two card strips in the
punching & reading stations.

Install the tape (located on the tape
supply drum) in the punch.

Remove the paper wrapped around the
platen.
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UNPACKING, PACKING
& MOVING

13. Remove the manual release lever plugs.

14. Remove the carriage end plugs.

15. Remove the top cover and remove the
two split rubber washers holding the
type basket at its mid-position (double
case machines only). If the right side
of the type basket is pushed down
slightly, the right split rubber washer
can be removed first, using a thumb
and finger.

16. Install the ribbon, placing the full spool
on the right. If a two color ribbon is
used, put the black half on top (or the
color most used).

17. Plug the power cord in, using the a-
dapter plug if necessary, and turn the
machine on. :

18. Check the speed of the machine. It
should be the same as the speed indi-
cated on the envelope containing the
specifications, etc. This is the speed
the machine was final-aligned to. If the
speed is not the same (within 5 RPM),
change the motor pulley adjustment and
bring the speed to the specified RPM.

Note: Use the average of at least three
readings taken with the speed indi-
cator on the end of the reader shaft.
The speed should not be outside the
570-580 RPM range.

Write the speed (the aligned speed) on the
sticker on the cover plate over the panel
switch contacts. If the speed is subsequently
changed for good reason, note the new speed
on the sticker.

The machine should be checked out using the
cutomer’s program if at all possible. Check
all operations, manual and automatic, whether
used in the customer’s application or not.

If the machine does not operate properly in
any manner, locate and correct the trouble.
The outline describing the points to check on
an inspection is a good guide to use. Fill out
the receiving inspection reports and send the
white & blue copies to Rochester.

Packing Procedure

Pack the machine by accomplishing the un-
packing steps in reverse order. Use the same

i*

Figure 3

type of tape to secure the covers aswas used
in the original shipment. Flexowriters pre-
sently shipped all use the same basic size
carton. If an old carton is used, be sure that
a small one is not used for a Flexowriter
equipped with a tape/edge card punch & read-
er. Other cartons are used. Whenever a
Flexowriter equipped with an Electric Line
Finder is shipped, a cartontwo inches deeper
is used. Flexowriters shipped to other coun-
tries may have a wooden pallet and Flexo-
writers shipped across the country may be
shipped in wooden boxes. Any machine being
prepared for commercial shipment must be
properly packed in a carton or box. Be sure
that all of the feet, schematics, dust cover,
etc. are sent with the machine.

Local Moving

Machines being moved locally should be
mounted on a shipping pallet with the rubber
shock mounts. The carriage and plugs and
manual release lever plugs must be installed.
The machine should be covered with its dust
cover. All feet, screws etc. should be put in
a bag and attached to the machine, alongwith
the schematics etc. If the machine is to be
subjected to jarring, etc., the split rubber
washers should be installed to hold the type
basket in its mid-position. If the Flexowriter
is a Computyper model, be sure to remove
the Flexowriter foot extension before install-
ing the rubber shock mounts. Use two mento
lift the machine because it is heavy and ex-
tensive damage can result if it is dropped.
Also, never leave the Flexowriter up on its
tilt posts because the center of gravity is
high and the machine may fall if jarred.
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INSPECTIONS

INSPECTIONS

GENERAL

To perform a good inspection, it is necessary
to check all of the points where (1) misadjust-
ment can develop, (2) wear occurs, and (3) in-
correct operation is taking place or has taken
place (according to the user).

Lubrication should be performed, adding or
replacing lubricant wherever necessary.

The machine should have a good appearance
when the inspection is finished. The work area
should be restored to good condition with
papers, rags, etc. cleaned up and any spills,
dirt, etc. taken care of.

Any supplemental devices should be put back
the way they were found or as the customer
wants them. If they are beingused improperly
this should be pointed out tactfully.

If there is a question of proper machine oper-
ation as opposed to improper machine opera-
tion, it should be pointed out that improper
operation may result in a shorter service life
or abnormal breakdown.

The following material includes general in-
formation which will aid in servicing and
inspecting the machine.

Check to see that all links, pawls, etc., have
further movement or travel available ateither
of their positions (operated or non-operated)
except where the part is resting against a
stop.

CLEARANCE

[HJ ' I RIGHT
(HOLES ALIGNED)
PARALLEL

V
WRONG

(HOLES NOT ALIGNED)
Figure 1

i

Clevises should be aligned with their links,
the studs holes should line up with one an-
other, and the clevis should be free on the
stud but not spread enough so either stud can
come out of its stud hole (Figure 1).

A link should extend info its clevis so that at
least 75% of the tapped portion of the clevis
is on the threaded end of the link (Figure 2).
The headed ends of the links must notbind in
their attachment holes. If the links and parts
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Figure 2

are properly aligned they will not bind (Fig-
ure 2).

All levers, etc., that are operated by other
levers, pawls, etc., should be centered, if
possible, or have a 100% bite unless other-
wise specified.

Levers that have free play or side motion
should not be able to be manually moved so
they can miss their meeting member.

One failure to operate by a device, mecha-
nism, etc., indicates that the device is not
properly adjusted or lubricated somewhere
or there is excess wear.

Contact operators must line up perpendicular
to their contact straps to operate most re-
liably.

Springs

There are basically five types of springs used
in Systems equipment; extension, compres-
sion, flat & straight, flat wound (spiral), and
especially formed springs.

!

EXTENSION

=

FLAT & STRAIGHT

COMPRESSION

FLAT ~ ROUND
(SPIRAL)

Figure 3
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INSPECTIONS

REGULAR MACHINE LOOP
—|~a

—...] A l<_

® D O

REGULAR CROSSOVER LOOP
A

LD

REGULAR SIDE LOOP

'@Y—@@

O-0~ ~06

o  mmo

PLAIN SQUARED & GROUND
WO i ©
SQUARED PLAIN & GROUND

Figure 4

Extension springs have (specified):

1. An overall length,

2. An overall length it may be extended to.
3. An outside diameter.

4. The number of coils.

(a) closed or open.
(b) right or left hand wound.

The wire diameter & material.
The angular relationship of the hooks.
The type of end (hook):

Joo

(a) a crossover loop.
(b) a machine hook (full loop).
(c) a side loop.

8. Open (specified clearance A) or closed
loop.
9. Any special details (double loop, etc.).

Compression springs have (specified):
1. An overall length.

2. A loaded (compressed) length.

3. An outside diameter.

4. The number of coils.

5. The wire diameter & material.

6. The type of end.

(a) Plain (snipped off).

(b) Squared (snipped off & formed flat).

(c) Plain & Ground (ground at the coil
* angle).

(d) Squared & Ground (ground off square).

(e) Any special details.

Flat & straight springs have (specified):
1. Shape & dimensions.

9-4

2. Material & thickness.
3. Formed shape.
4. Any special details (twists, etc.).

Flat & wound springs have (specified):
. Material thickness & width.

. Type of material used.

Length.

Shape & dimensions of spring ends.

1
2
3.
4.
Other springs are used and have a construc-
tion fitting them to their use.

Springs that have been extended past the point
where they will resume their correct overall
length can be referred to as being “stretched”
(Figure 5).

Springs where coils have been cut off or an
improvised hook made of the last coil can be
referred to as having been “shortened” (Fig-
ure 5).

STRETCHED SHORTENED RUPTURED BENT

Figure 5

10/19/62
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Springs that have adjacent coils not in line

with each other can be referred to as being
“ruptured” (Figure 5).

Springs where adjacent coils have been formed
open on one side only can be referred to as
being “bent” (Figure 5).

Flat & straight springs that have sharp bends
in them can be referred to as being “kinked”
(Figure 6).

There are many ways to put spring-ends on
their studs or in their holes, etc., and ex-
perience is the best teacher. There are spe-
cific techniques used by people who install
springs, however, and these techniques can
be used to good advantage.

Note: Wherever there is room enough,
crossover or machine hook loops
are used. Where there are space
limitations or possible interference
with adjacent parts, side loops are
used (Figure 7).

Any procedure that distorts the hook end of
the spring should not be used. In example 1
(Figure 8), pulling the hook over the stud
distorts the hook and will increase the over-
all length of the spring. A better method is to

work the end of the spring onto theend of the'

stud (example 2) and move it into place. A
third method is to place the body of the spring
.at the stud and turn the spring, twisting the
hook onto the stud (example 3, Figure 8 and
Figure 9).

Springs with closed loops should not be snip-
ped to make an open loop. The closed loop is
designed to insure that the spring will not
come off during machine operation.

Figure 6

Compression springs, when they no longer
return to their correct overall length after
being compressed, should be replaced. The
springs should not be manually extended to
restore the overall length, because this will
not correct the worn condition of the spring.

Flat & straight springs should be replaced
if they are kinked because this isa good point
for abnormal breakage to occur. Also, the
spring must rest flat where it is mounted (or

10/19/62
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I I

{11

SIDE LOOP

1T

i

Figure 7

abnormal breakage may occur). Any fracture
necessitates immediate spring replacement.

Flat wound (spiral) springs should be re-
placed when they become weak. They must be
replaced whenever their ends break off.
Forming a new hook on the end of a spiral
spring after the original ene breaks is not
recommended.

| 2 3
Figure 8

Especially formed springs should be com-

pared with a new one if there is doubt as to

their usefulness. In many instances the

spring’s tension is adjustable (by formingthe
spring end). ‘

In some instances, armatures are prevented
from actually touching the cores by stops in
one form or another. It is important to main~
tainthis air gap so that the residual magnetism
build up is minimized. In other cases, the
armature is adjusted to the core so it will
touch one end of the core only, againthe rea-
son being to minimize the residual magnetism
build up. In a few instances, the armature
rests flat against the core when energized. In
these cases a mechanical knock off is pro-
vided. -

Figure 9

9-5



FRIDEN SYSTEMS ADJUSTMENT

10/19/62



FRIDEN SYSTEWMS ADIUSTMENT

INSPECTION CHART

(Things to check on an Inspection)

Power Drive

Speed
Motor
Gears
Power Roll

Power Frame

Basket Stops
Basket Shift

Case Shift Contacts
U Bar

Ribbon Lift

Ribbon Feed
Ribbon Reverse

Keyboard

Key Lever Trip

Front Guide Comb

Key Lever Interlock

Key Lever Tension

Key Lever Lock

Key Lever Lock Contacts

Escapement & Back Space

Escapement Pawl Carrier(s)
Pawl Carrier Stops

Back Space Eccentric

Back Space Detent

Back Space Contacts

Carriage & Rails

Rails

Margin Rack

Paper Scale

Tab Rack

Line Gauge Card Holder
Line Space

End Covers

Release Pawl Bracket
Paper Deflector(s)
Manual Release Levers
Main Spring Tension

10/19/62

Carriage Return & Tab
Links
Clutch
Tension
Tab Governor
Rebound Check Lever
Links
Contacts

Panel Switches
Free Movement
Contacts

Selector
Transverse Bails
Contact Shaft Assemblies

INSPECTIONS

Bail Play in Contact Shaft Assemblies
Free Movement of Selector Slide

Rollers
Selector & Bridge Contacts

Punch

Engagement with Power Drive

Cam Shaft

Pin Wheel(s)

Registration

Magnet Assembly

Latch Levers & Armatures

Bit Magnet Armature Knock Off

Punch Levers

Punch Lever & Frame Assembly

Guide Comb

Tape Stripper

Tape Pressure Arm
Feed

Contacts

Punch Clutch
Home Position
Magnet Armature
Armature Knock Off
Overtravel Stop
Sleeve End Play
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INSPECTIONS .

Parity Check

Position
Contacts

Translator

Engagement with Power Drive
Permutation Bars & Guides

Spring Plunger Bracket

Armature Heelpiece Clearance

Armature Clearance to Permutation Bars
Seeker Restoring Bail

Seeker Operating Bail

Projections to Seeker Alignment

Reader
Engagement with Power Drive’

Cam Shaft

Pin Wheel (s)

Interposer Guide & Springs
Magnet Armature End Play
Registration

Feed

Magnet Assembly -
Control Armature Assembly
Control Arm .
Guide Block

Contacts

Permutation Bar Restoring Bail & Eccentric Stop

Armature Knock Off
Contacts

Translator Clutch

Home Position
Magnet Armature
Overtravel Stop
Sleeve End Play

Typing Operation

Cam Clearance
Alignment
Impression
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LUBRICATION
LUBRICATION
Our Number Type & Use Approved Source Name
2 0il - Porous Metal Bearings Socony-Vacuum Gargoyle DTE 797
3 0il - Flexowriter Cams Esso Teresso 85
5 Grease - Specified Applications only Lehigh Chem Co. Anderol L-372
Chestertown, Md.
7 Powder - Specified Applications only Bel-Ray Co. Molylube 16
8 0il - Light Mechanisms & Gears A.T. Supply Co. Molub Alloy
SM Oil #0
(To be purchased
with an organic
carrier. A syn-
thetic carrier
must not be used.)
10 Grease - Specified Applications Shell Oil Co. Alvania #2
11 0il - Stepping Switch Wipers Texaco #1692 Low Temp
Oil MIL-L 7870 A

Figure 1 Lubricants

The lubricants, with their numbers, descrip-
tions, and commercial types are outlined in
Figure One. The actual points to be lubricated
(and withwhich lubricant)are illustrated inthe
Figures numbered from Two on. The following
information outlines the lubrication proce-
dure in a general way.

An excess of oil, grease, or graphite may be
defined as that amount of lubricant that does
not adhere to the operating surface, sliding
member, or pivot. The excess lubricant gets
pushed out of the way during the operation
except in the case of pivots. Lubricating with
oil, the saturation point is reached the instant
oil starts to overflow or runs out the other
side. Even this amount is excessive in a lot
of instances. The film of oil that actually
lubricates is extremely thin and any oil out-
side of the contactarea does nothing, general-
1y, for the lubrication. In fact, excess oil can
collect dust, possibly containing - abrasive
particles, which can cause a more rapid wear-
ing of the parts involved. Althoughthe differ-
ence in the wear rate may be very small, the
overall difference between two machines, one
lubricated properly and the other lubricated
improperly, can sometimes be very apparent
with respect to the appearance, sound, and
operation of the machines.

With respect to lubrication with grease, light
grease is used where necessary, as in
clutches. Here again, an excess of greasc
can gather dust and dirt and affect machinc
operation and useful life.

Excess grease and oil should be wiped awuy,
leaving all non-operating surfaces clean and

10/19/62

free of lubricants.

Graphite is used in the key lever interlock
to allow very free and rapid movement of the
interlock rollers as the key levers are oper-
ated. The amount of graphite that will stayin
the interlock after it is dusted and shaken
(with the mechanism out of the machine) is
sufficient. Any excess will fall onto the trans-
lator and can cause improper operation.

Good lubrication entails making sure that the
surfaces to be lubricated are covered with a
film of oil, the assemblies that callforit are
filled with the proper amount of grease, and
graphite, where used, is applied correctly and
in the proper amount. As stated previously,
all excess lubrication should be wiped off of
the parts involved.

Note: Keep oil, grease, and graphite away
from all electrical coils, contacts,
connections, etc., and any place
where fast, rapid motion is essen-
tial. An example of the latter isthe
surface of an armature adjacent to
the core of a coil. Ifthereis grease
on the armature and core, the arma~
ture can be held up when the coilis
de-energized.

The #5 round brush T-18070 should be used to
apply oil to surfaces where a small amountis
sufficient, such as roller pivots. The plastic
valvespout oiler T-18185 should be used to
dispense oil to oil holes, wicks, etc. where
more oil than a drop is needed. Inno instance
should oil be applied to the point where it
drips off of the parts being lubricated.
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MANUAL ADDENDUM 61

Our Number Type & Use Approved Source Name
2% Oil-Porous Metal Bearings Mobil Oil Co. Mobil DTE 797
7 Powder-Specified Applications Only Bel-Ray Co. Molylube 16
8 Oil-Light Mechanisms & Gears A. T. Supply, Inc. Molub Alloy SM
0Oil No. 10 (To
be supplied with
an organic car-
rier. A synthetic
carrier must
not be used.)
10 Grease-Specified Applications Davis Holland Aero Lubriplate
* No. 2 lubricant is to be used to lubricate the Flexowriter cam bearing hubs.

DATE:
CHANGE:

REASON:

Figure 1 Approved Lubricants

March 12, 1964
Page 9-9, Figure 1.

To reduce the number of lubri-
cants used.

EXPLANATION: Changes have occured in
the lubrication specifications. While they do
not change the lubrication illustrations, they
do change Figure 1, page 9-9.

For further information refer to Flexowriter-
Justowriter Service Letter 147, first issued
June 27, 1963.

Insert Facing Page 9-9

3/12/64
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LUBRICATION
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Figure 2 Base Assembly

[ccca 1o
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LUBRICATION

CCC# 8

Ny

Figure 3 Power Frame
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LUBRICATION
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LUBRICATION

ICCC.# 8

FRIDEN SYSTEMS ADIUSTMENT

ALL ROLLERS

Figure 6 Interlocks
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LUBRICATION
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Figure 7 Automatic Color Shift
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FRIDEN SYSTEMS ADJUSTMENT

Figure 8 Mechanical Non Print, Case Shift Contacts & Color Shift
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Figure 9 44th Printing Character
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LUBRICATION

Figure 10 Carriage & Rails-Top View
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CCC# 10
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CCC# 8

Figure 11 Carriage & Rails-Bottom View
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ccc# 8

FRIDEN SYSTEMS ADJUSTMENT
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Figure 12 Carriage & Rails-Front View

cCCc# 10
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LUBRICATION

GREASE FROM SWITCH
CCC # 10
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CCC# 8

Figure 13 Carriage & Rails-Rear View
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FRIDEN SYSTEMS ADJUSTMENT

Figure 14 Carriage & Rails-Left & Right View
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LUBRICATION
NOTE:-AVOID USE OF OIL OR GREASE, l
ON ALL BAIL ROLL BEARINGS.
L] \
{cccw 10

Figure 15 Carriage & Rails-Right Hand View
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Figure 16 Carriage & Rails~Bottom View with Carbon Ribbon
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LUBRICATION
ccc# 8
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Figure 17 Power Frame in Base
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Figure 18 Carriage & Rails in Base
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LUBRICATION

{Ccc#10

U’BAR & ESCAPEMENT LINKAGE.

\LUBRICATE EACH TYPEBAR SLOT.

SEGMENT , TYPEBAR ,

CC# 8

Figure 20 Final Assembly-Left View
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LUBRICATION

=1
=

CCC# 10

Figure 21 Final Assembly-Bottom View
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CCC # 8

FRIDEN SYSTEMS ADJUSTMENT

Figure 22 Final Assembly-Top View
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LUBRICATION

CCC# 8

lALL CAMS

[ccc# 10

Figure 23 Selector-Side View (Section)
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Figure 24 Selector-Top View
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Figure 25 Tape Punch-Side View
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CC# 8 |-

Figure 26 Tape Punch-Feed & Parity Check

cCCC# 10
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CC# 8
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NOTE:~ CLUTCH LUBRICATION.
1-USING GREASE GUN, FILL PASSAGE - X
UNTIL GREASE SQUEEZES OUT OPEN END
OF HOLE-XX.

2:~- LUBRICATE THE REMAINING CLUTCH PARTS
INDIVIDUALLY, AS SHOWN, BEFORE ASSEMBLY.

Figure 27 Punch Clutch

CCH#

LUBRICATION
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LUBRICATION

Figure 28 Tape Punch-SPT Mechanism
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LUBRICATION

Figure 29-Tape/Edge Card Punch-SPT Mechanism
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FRIDEN SYSTEMS ADJUSTMENT

CCC# 2

CC#10

Figure 30 Tape Reader-Feed Mechanism
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Figure 31 Tape Reader-Interposer Mechanism
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LUBRICATION

CC# 10

Figure 32 Tape Reader-SRCC Mechanism
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Figure 33 Tape/Edge Card Reader-SRCC-Mechanism

LUBRICATION
ICCC#10
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E.C‘C# 8 I
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CCC#10

Figure 34 Tape/Edge Card Reader-Feed Mechanism
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LUBRICATION

CCz8

00000 000

g

Figure 35 Tape/Edge Card Reader-Top View
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CC#8

Figure 36 Tape/Edge Card Reader-Side View (Section 1)
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Figure 37 Tape/Edge Card Reader-Side View (Section 2)
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LUBRICATION

Figure 38 Tab Card Reader-SRCC Mechanism
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Figure 39 Tab Card Reader-Top View
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Figure 40 Translator-Permutation Assembly
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Figure 41 Translator-Side View (Section 1)
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Figure 42 Translator-Side View (Section 2)
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Figure 43 Translator-Permutation Bar Restore & STC Mechanism
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LUBRICATION

9-52

CCC# 8

NOTE:- CLUTCH LUBRICATION.
1-USING GREASE GUN, FILL PASSAGE -X
UNTIL GREASE SQUEEZES OUT OPEN END
OF HOLE —-X X.

2:~LUBRICATE THE REMAINING CLUTCH PARTS
INDIVIDUALLY, AS SHOWN, BEFORE ASSEMBLY.

N \\\@

Figure 44 Translator Clutch
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Figure 45 Auxiliary Tape Reader-Side View
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LUBRICATION

[EcC#s }
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Figure 46 Auxiliary Tape Reader-Top & Side View
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lCCC# 10

Figure 47 Auxiliary Tape/Edge Card Reader-Side View
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Figure 48 Auxiliary Tape/Edge Card Reader-Top & Side View
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Figure 49 Auxiliary Tape/Edge Card Reader-Top View
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Figure 50 Auxiliary Tab Card Reader-Side View 1
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Figure 51 Auxiliary Tab Card Reader-Side View 2
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Figure 52 Auxiliary Tab Card Reader-Top View
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Figure 53 Single Cycle Reader Clutch Mechanism
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SFD FLEXOWRITER—VIEW 1
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Figure 1 SFD Flexowriter - View 1
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SFD FLEXOWRITER—VIEW 2
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Figure 2 SFD Flexowriter - View 2
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SPS FLEXOWRITER
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Figure 3 SPS Flexowriter
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SPD FLEXOWRITER
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NUMBERS IN PARENTHESIS INDICATE
REAR RECTIFIERS.

Figure 4 SPD Flexowriter
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ATR, ATR-D, ATCR & ATCR-D,
(LOWER SECTION) & MDS
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Figure 6 Manual Data Selector
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ACR & ACR-D,
ATR-SD & ATR-D-SD
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FRIDEN SYSTEMS ADIUSTMENT
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FRIDEN SYSTEMS ADJUSTMENT
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