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ADJUSTMENTS 

This bulletin contains requirements and adjusting procedures for 
the maintenance of typing reperforators. Adjustments are arranged in a 
sequence that would be followed if a complete readjustment of a unit were 
undertaken. In following such a procedure, parts or assemblies which are 
r�noved to facilitate adjustment should not be replaced until all other 
adjustments are made which would be facilitated by the removal of these parts. 
If one adjustment is changed, related adjustments should be checked because 
a change in one adjustment may affect related adjustments. These facts 
should be kept in mind when a single adjustment is to be made. 

The spring tension values given in this bulletin are scale readings 
which should be obtained,when Teletype scales are used as specified. Springs 
which do not meet the requirements specified and for which no adjusting pro
cedure is given should be replaced by new springs. Ordering information may 
be obtained from the Teletype parts bulletin. 

Before. proceeding t� adjust any part, read the description of the 
adjustment carefully. After the adjustment is completed, be sure to tighten 
a ny screws or nuts which may have been loosened. If a pert that. is mounted 
on shims is to be dismantled, the nULlber of shims used at each of its 
mounting screws should be noted so that the same shim pile-ups can be 
replaced when the part is remounted. 

Care should be exercised in removing or installing the cover to 
avoid damaging parts in close proximity. As a precaution, see that the 
platen is latched in the "letters" position, and raise or lower the cover 
slowly with a vertical movement. In handling the receiving unit, use the 
handles provided under the left-hand ribbon spool bracket and above the punch 
arm cam roller. 

NOTE: In all figures of this bulletin, fixed pivot points are designated 
by solid black circles. 

MISCELLANEOUS INSTRUCTIONS 

(A) TO ADJUST MOTOR SPEED 
Synchronous motors do not require governors because they are 

constant speed motors. The speed of a governed motor may be checked by 
viewing the target on the motor governor through the vibrating shutters of a 
speed indicator ( tuning fork) provided for this purpose. 

With the motor running and the target well illuminated, tap the 
speed indicator lightly to make it vibrate and hold it so that the shutters 
are close to the eye. If the motor is runn in g  at the correct speed, the 
target will appear stationary. If the motor speed is too fast, the target 
will appear to be moving in the direction of rotation; and if too slow, in 

the opposite direction. 
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NOTE: There is a possibility of setting the speed incorrectly, due to 
getting a speed multiple; i.e., the speed could be half the desired 
speed, or two-thirds the speed, or some other multiple, even �hough 
the spots appeared to be stationary when· viewed through the speed 
indicator shutters. This should be kept in mind if trouble is 
experienced in the operation of the unit. 

When increasing or decreasing the motor speed, 1j.he speed adjusting 
lever or the governor adjusting bracket respectively should be "momentarily'' 
depressed. See Figure 46 for location of parts. 

(B) TO MEASURE RECEIVING RANGE 
Mounted above the main shaft of the typing reperfora.tor is the range 

finder assembly which is used for the purpose of orientating the selector to 
the incoming signals. 

Before proceeding to measure the receiving range, turn the selector 
armature spring adjusting screw to a position where it will require 6 to 
6-l./2 ounces to stretch the armature spring to its position length. Then 
transmit "RY" (the letters 11R11 and 11!11 sent alternately) to the printer 
continually while the receiving range is being determined. This procedure is 
described in the following paragraphs: 

While 11RY11 is being received, loosen the index arm thumb screw and 
shift the index arm of the range finder toward 110" until errors appear in the 
copy. Then move the arm back slowly until errors no longer appear; at least 
72 characters should be received without error. This position indicates one 
limit of the orientation range. Note the position of the index arm on the 
scale. 

NOTE: Vfuen determining the limits of orientation, operation is generally 
assumed to be correct when two 72 character lines are received with 
only one error. 

Determine the opposite end of the receiving range by repeating the 
foregoing procedure with the index arm near the opposite end of the scale. 
After the two limits of the receiving range have been found, set the index arm 
of the range scale midway between these two points. 

Turn the armature adjusting screw in a clockwise direction until 
errors appear in the copy. Then, from this point, count the number of turns 
the adjusting screw can be turned in a counterclockwise direction before errors 
again appear in the copy. Turn the adjusting screw backward (clockwise) half 
this number of turns to a point mid way between the two failing points, or the 
middle of the armature spring range, and lock the adjusting screw with its 
lock nut. If no errors appear in the copy throughout the entire range of the 
spring, set the spring tension at 6 to 6 3/8 ounces and lock the adjusting 
screw. 

The orientation range should be rechecked after the armature spring . 
range has been determined. 
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NOTE: If facilities for transmitting biased t est signals to the receiving 
unit are available, the index arm should be set at the optimum 
setting for the reception of biased signals. 

(C) TO SELECT A CHARACTER OR A FUNCTION 
When the instructions for making an adjustment specify the 11 setting 

up11 of a certain character or function, the following method should be used: 
Rotate the motor fan or governor counterclockwise, as viewed from the fan or 
governor end, until the locking l ever (See Figure 10) is about to drop off the 
long high part of the locking cam. Move the armature extension to the 
operated (marking) or unoperated (spacing) side in accordance with the first 
selecting impulse of the code combination to be s et up. Refer to the code 
chart, Figure 1. Hold the armature extension or the selector arm extension in 
this position, and again rotate the motor fan or governor until the top (No. 1) 
selector sword has been positioned and the locking lever is on a peak of the 
locking cam. Position the armature extension or the selector arm extension in 
accordance with the second impulse of the code combination to be set up and 
r�peat the procedure followed in positi oning the top (No. 1) selector sword. 
Positi on all of the selector swords following the foregoing procedure. 'When 
all swords have been positioned and the main clutch has been engaged, further 
rotation of the motor fan or governor will cause t he unit to select the 
character or to perform the function which has been "set up." 

(D) TO REMOVE A TYPE BAR · 

Remove the ribbon and ribbon guide. Remove th"3 platen guide shaft 
from the platen block (Figure 30). Push the platen block toward the rear and 
rotate it clockwise. out of the path of the type bars. To remove a type bar, 
pull i t  forward and downward a� far as it will go and lift its pivoted end. 
from the type bar segment. In case it cannot readily be disengaged from the 
bearing rod or if it is one of the type bars at the extreme l eft-hand end of 
the type bar segment, back off the retaining screw at the left end of the type 
bar bearing rod, not more than one full turn, in order to facilitate the 
removal of the type bar. 

To replace a type bar, reverse the procedure followed in removing 
it, lifting the pull bar to engage the bottom tooth in the type bar with the 
bottom notch in the pull bar. When the pull bar is properly engaged with the 
type bar, the top of the pull bar w ill be in line with the other pull bars, 
when the type bar is· resting against the type bar backstop. After replacing 
the type bars, tighten the bearing rod retaining screw moderately tight and 
replace the ribbon guide and ribbon. 

MAIN SHAFl' ADJUSTMENT 

The cams on the selector cam sleeve (Figure 2) should line up with 
their associated selector levers. To check this alignment, rotate the 
selector cam sleeve at least one complete revolution. To adjust, loosen the 
four screws that hold the main shaft bearing caps and set the position of th� 
main shaft. Then tighten the screws. 

MAIN SHAFT CLUTCH TH?LOWOUT LEVER ADJUSTMENT (Figure 2) 

The clutch throwout lever should be free on its bearings with no 
perceptible end play and there should be .01011 to .02011 clearance between the 
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ends of the clutch teeth when the members are fully disengaged. To adjust, 
position the clutch throwout lever upper pivot screw and adjust the lower 
pivot screw so that the clutch throwout lever is free with no perceptible�end 
play when the pivot screw lock nuts are tightened. 

MAIN SHAFT CLUTCH THRONOUT LEVER SPRING TENSION (Figure 2) 

With the clutch t hrowout lever resting against the lower surface of 
the driven clutch member, hook an 8 oz. scale over the clutch throwout lever 
at th� spring hole and pull horizontally at right angles to the clutch 
throwout lever. It should require 2-1/2 to 4 ozs. to start the lever moving. 

MAIN SHAFT CLUTCH SPRING TENSION (Figure 3) 

With the teeth of the driven clutch member resting against the teeth 
of the driving member·but not engaged, hook a 32 oz. scale over the throwout 
cam on the driven clutch member and pull as nearly in line with the shaft as 
possible. It should require 24 to 30 ozs. to separate the clutch teeth. 

MOTOR POSITION ADJUSTWlliNT 

There should be a barely perceptible amount of backlash between the 
motor pinion and the highest point on the main shaft gear. Check this back
lash throughout a complete revolution of the main shaft. To adjust, position 
the motor by means of the motor mounting screws. 

' 

SELECTOR ARMATURE BRACKET LINK FRICTION ADJUSTMENT (Figure 4) 

Remove the selector armature bracket link screw. With an 8 oz. 
scale hooked in the link screw hole and pulled at right angles to the link, it 

should require some tension, not over 8 ozs. to start the link moving. If 
necessary, remove the link and adjust the slotted end to obtain this friction. 
Replace the link and screw. 

SELECTOR LEVER SPRING TENSION (Figure 4) 

With the code bars in·the marking position and the main bail in its 
highest position, move the swords manually to the spacing position. Hook a 
32 oz. scale over the end of each selector lever at the seiector cam sleeve, 
and pull radially to the main shaft. It should require 6 to 10 ozs. to start 
each selector lever moving. 

SELECTOR SEPARATOR PLATE ADJUSTMENT (Figure 5) 

NOTE: The separator plate leaf springs are adjusted during the initial 
assembly of the unit and should require attention only.if the 
selector has been damaged or dismantled. If it is found neeessar.y 
to check the adjustment, extreme care should be exercised in the 
removal and replacement of the selector lever springs to guard 
against distorting them. The subsequent selector adjustments will 
be facilitated if the swords and sel�ctor levers are replaced in 
the identical location they formerly occupied. 
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The leaf springs should exert a light pressure against the swords. 
To adjust, bend the leaf springs at the narrow portions so that the ends of 
the springs are .04511 to .05511 below- the under surface of the straight 
portions. 

SELECTOR ARMATURE ADJUSTMENT (Figure 6) 

The armature should be free on its pivot screws, with barely 
perceptible end play. There should be some clearance, not more than .008 11, 
between the lower surface of the armature locking wedge and the No. 1 sword 
under the following conditions: 

(1) The No. l selector lever resting on the peak of its cam. 

(2) The No. 1 sword held against the upper separator plate without 
bending t�e latter. 

(3) The armature end play taken up in a direction to reduce the 
specified clearance to a minimum. 

To adjust, proceed as follows: If there is no clearance between the 
armature locking wedge and the No. l sword, loosen the lock nut on the upper 
pivot screw ana adjust to obtain clearance, noting that a quarter-turn of the 
screw is equivalent to approximately .00611• Remove the armature bracket and 
adjust the lower pivot screw to obtain the proper arnature end play. Replace 
the armature bracket. 

· 

If there is more than .008" clearance, remove the armature bracket 
and adjust the lower pivot screw. Replace the bracket and adjust the 
armature end play by means of the upper pivot. screw. 

SELECTOR ARiilATURE BRACKET LINK ADJUSTMENT ( Figures 7 and 8) 

The position of the armature bracket should be such that a line 
through the center of the No. 1 sword extends approximately through the 
cente rs of the armature pivot screws, when the swords are held midway between 
the stop posts by means of the 72581 gauge pins. To adjust, proceed as 
follows: Unhook the locking lever spring, loosen the magnet bracket mounting 
screws, and move the bracket to its rearmost position. Loosen the armature 
bracke t mounting screws, the link screw, and back off the armature stops. 
Move the armature bracket eccentric out of the way so that it will aot inter
fere with the adjustment. Rotate the main shaft until No. 1 selector lever 
rests on the peak of its cam. 

Hold the swords in a position midway between the two stop posts by 
means of the 72581 gauge pins inserted between the stop posts and the swords. 
Be sure that both the armature extension arms are between the sword arms. 
With the swords held in this position, place the 73370 locating ga�ge over the 
end of the No. 1 sword, so that the two legs of the gauge are against the ends 
of the sword arms. Move the bracket to a position where both armature exten
sion arms are against the flat surface between the legs of the gauge. Hold 
the bracket in this position and tighten the link screw only. Remove the 
locating gauge and the two gauge pins. 
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SELECTOR ARMATURE BRACKET ADJUSTMENT (Figure 8) 

The position of the armature bracket should be such· as to prov�de 
some clearance, not more than .04011, between each sword and either stop post 
under the follO'Ning conditions: 

Rotate the main shaft until the No. 1 selector lever is resting on 
the peak of its cam. With the armature in its unoperated (spacing) p osition, 
move the spacing arm of the No. 1 sword against the armature extension. 

Place a .04011 wire gauge against the spacing stop post and move the 
arrr�ture slowly toward the marking positi on. The blade of the sword should 
strike the .04011 gauge before the armature leaves the spacing arm of the 
sword. Under these conditions, the armature will move the sword to within not 
more than .04011 of the stop post. Remove the .04011 gauge and repeat the above 
procedure. The armature should leave the spacing arm of the sword before the 
blade of the sword strikes the spacing stop post. Under these conQiti ons, 
there will be some clearance between the sword and the stop post. 

Untook the armature spring a t  its adjusting screw, and with the 
armature in its operated (marking) position, move the marking arm of the No. 1 
sword against the armature extension. Then rotate the armature slowly toward 
the spacing position until the armature just leaves the marking arm of the 
No. 1 sword. Check the clearance between the No. 1 sword and the marking stop 
post in the same manner as described in the foregoing paragraph. 

With each selector lever on the peak of its cam, each associat ed 
sword should be tried for the foregoing requirement of some clearance, not 
more than .04011, between each sword and the stop posts. 

To adjust, tighten the armature bracket mounting screws just enough 
so that the bracket may be moved by t apping it lightly. By rotating the 
bracket on its pivot, the clearance between ttle sword and the stop posts may 
be regulated. If this clearance is more than • 04011, move the bracket in a 
direction to bring the armature toward the sword. If there is no clearance, 
move the bracket in the opposite direction to bring the armature away from the 
sword. 

If the clearance between the sword and one stop post is close to 
zero and the clearance between the sword and the other stop post is more than 
.04011, it will be necessary to refine the Selector Armature Bracket Link 

Adjustment as follows: 

Loosen the armature bracket mounting screws and the armature link 
screw and move the armature bracket to the right or left so that the rear end 
of the link will move in the direction corresponding to the post at which a 
greater clearance is desired; i.e., if the clearance between the sword an d  the 
right stop post is l ess than that between the sword and the left stop post, 
move the bracket to the right. Tighten the link screw and proceed t o  adjust 
the armature bracket according to the preceeding paragraph. 

After the bracket is set and both screws are tightened, move the 
bracket eccentric against the. bracket and tighten the screw. The eccentric 
and link will, thereafter determine the position of the bracket. The bracket 
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may be removed by simply removing the two bracket mounting screws. In 
replacing, the bracket should be held against the eccentric stop, while the 
two bracket mounting screws are tightened. 

ARMATURE STOPS ADJUSTMENT tFigure 9) 

The No. 1 sword arms (right and left) should clear the associated 
arms of the armature extension by: .040" to .042" when the front edge of the 
opposite sword arm is against its armature extension arm and the No. 1 
selector lever is on the high part of its cam. To adjust the clearance of 
the right arm, reposition the unoperated stop screw with the armature in its 
unoperated position. See Figure 8. To adjust the clearance of the left arm, 
reposition the operated stop nut with the armature in its operated position. 
If either clearance is changed, recheck the clearance of the other arm. 

CAUTION: Be sure the stop nut is tight on its screw; pinch the hub if the nut 
is loose. 

ARMATURE LCCKING WEDGE ADJUSTMENT (Figure 10) 

There should be .00811 to .01211 clearance between the point of the 
armature locking wedge and the point of the locking lever when the two points 
are in line and the locking lever is on the high part of the locking cam. To 
adjust, position the locking wedge forward or backward in its slot in the 
armature extension by means of the locking wedge lock nut. 

ARMATURE LOCKING LEVER SPRL� TENSION (Figure 10) 

With the locking lever on the high part of the locking cam, hopk a 
32 oz. scale in the spring hole of the locking lever and pull in line with 
the spring. It should require 10 to 14 ozs. to start the lever moving. 

REMOVE THE RANGE FINDER ASSEMBLY 

STOP LEVER ECCENTRIC SCREW ADJUSTMENT (Figure 11) See Note (A) 

The stop lever on the range finder assembly should overtravel the 
latching surface of the trip latch by not more than .00611• Adjust the stop 
lever eccentric screw to obtain this overtravel, making certain that the 
tightening of the eccentric screw nut does not disturb the adjustment. 

/ 

S TOP LEVER SPRING TENS)tON (Figure 12) See Note (A) 

With the trip latch plunger held operated, hook an 8 oz. scale at 
the end of the stop lever on the range finder assembly. It should require 
3/4 to 1 1/4 ozs. t o  start the lever moving. N.a.ke certain that the stop lever 
eccentric screw has been adjusted before checking this. requirement. 

TRIP LATCH SPrtiNG COMPRESSION (Figure 11) See Note (A) 

When measuring this requireme nt, the range finder assembly should be 
held in a horizon tal position. An 8 oz. scale should be held in a vertical 

* * * 

NOTE (A) Check these requirements with the range finder assembly removed. 
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position and applied to the step of the trip latch. It should require 1 to 
1 1/2 ozs. when pushing upward to start the trip latch moving. 

REPLAC"2: THE RANGE FHIDER ASSElvffiLY, TAKING CARE TO AVOID JAMMING THE TRIP LATCH 
PLUNGER AGAmST THE AIDMTUH.E TRIP-OFF ECCENTRIC SCREVV WHEN REMOUNTING. See 
Figure 11. 

ARMATURE TRIP-OFF ECCENTRIC SCREW ADJUSTMENT (Figure 13) 

There should be some clearance, not more than .002", between the 
stop lever and the trip latch when the armature is in the unoperated position 
and the main shaft is rotated until the stopping edge of the stop lever is 
directly below the latching surface of the trip latch. Adjust by means of the 
armature trip-off eccentric screw. 

NOTE: When the stop lever is against its eccentric screw and the 
armature is attracted, the trip latch plunger should have at least 
.00211 end play, (see Figure 1 1). If the plunger does not have end 

. play under these conditions, it may be �ken as an indication that 
the trip-off screw or the selector magnet bracket is not properly 
adjusted. 

SELEX;TOR MAGNET COIL ADJUSTMENT 

The top edge of the core of the upper magnet coil �hould align 
(within 1/6411) with the top edge of the armature. Adjust by means of the 
magnet coil mount �g screws. 

SELECTOR 1IAGNET BRACKET ADJUSTWlENI' (Figure 8) 

There should be .00211 to .00711 clearance between eachma.gnet core 
and the *armature antifreeze strip when the magnet coils are energized with 
approximately .060 amperes of current and the armature is against the operated 
stop nut, (marking stop ) . The sides of the cores should align witt the edge 
of the armature and the ends of the cores should be parallel to the face of 
the armature. Adjust by means of tht� brack et mounting screws. 

*NOTE: This clearance should be .003" to .01011 when a chromium plated 
armature is used. 

IN ORDER TO MEASURE THE "PULL BAR S PRING TENSION" OR ADJUST THE "FUNCTION BAR 
SPRING BRACKETS, 11 IT IS NECESSARY TO REMOVE THE TYPE BASKET ASSEMBLY. 

To do this, proceed as follows: 

(1) Unhook the code bar locking lever spring, the letters pull bar 
spring, and the letters-space pull bar spring. 

* * �� 

NOTE (A) Check these requirements with the range finder assembly removed. 
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(2) Remove the three type basket assemb� mounting screws. 

(3) Remove the front mounting screw of the right ribbon spool bracket. 
Loosen the rear mounting screw and swing the bracket so that the 
ribbon spool cup will not interfere with the type basket. 

(4) Remove the mounting s crews of the vertical lever bracket and remove 
the vertical lever as·sembly. (See Figure 33.) 

(5) Then, with the pull bars held out of engagement with the pull bar 
guide (use a piece of string or wire), slide the type basket 
assembly upward and out of the unit. 

FUNCTION BAR SPRDm BR.4.CKETS ADJUSTMEN'1' (Figure 14) See Note (B) 

The pull bars supported by the function bar spring brackets should 
be free and without bind and the y should have approximately equal clearance 
between the corresponding edges of the function bar spring brackets. Adjust 
both the right and the left function bar spring brackets by r otating them on 
their mounting screws. 

PULL BAR SPRING TENSION (Figure 15) See Note (B ) 

Unhook the spring from each pull bar. With an 8 oz. scale held in 
a vertical position, hook the scale in the spring eye. It should require 3 to 
4 ozs. to extend any pull bar spring (with associated type bar) to its 
position length an� 5 1/2 to 6 3/4 ozs. to extend any pull bar spring (without 
associated type bar) to its position length. 

NOTE: For adjustments of pull bar springs that are attached to either th e 
right or left function pull bar bracket, see Letters or Code Bar 
Locking Lever Spring Tension Adjustments on page 13. 

IF THE TYPE BASKET HAS BEEN REMOVED FOR CHECKING THE FOREGOING REQUIREMENTS, 
IT SHOULD NON BE REPLACED BY REVERSING THE PROCEDURE FOLLO"\"JED IN REMOVING IT. 

PULL BAR GUIDE ADJUSTMENT (Figure 16) 

With the BLAl-l'K combination set up, there should be .00811 to .02011 
clearance between the unselected pull bars and the main bail, when the .main 
bail is opposite the pull bar humps and the play of the main bail is taken up 
in a direction to make this clearance a minimum. With the LETTERS combination 
set up, there �hould be .00811 to .02011 clearance between the main bail and the 
BLANK pull bar when the main bail is opposite the pull bar hump� and the play 
of the main bail is taken up in a direction to make this clearance a.minimum. 

* * * 

NOTE (B) These requirements should be checked with the type basket assembly 
removed. 
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There should also be .00411 to .08011 clearance between the end of the 
No. 1 T lever and the bottom of the slot in the code bar, measured at the 
point of closest approach. Also see that there is some clearance between the 
end s  of Nos. 2, 3, 4, and 5 T levers and their respective cede bars measUred 
at the point of closest approach. 

To meet these requirements, adjust the position of the pull bar 
guide by means of its mounting screws. 

MAIN BAIL ADJUSTING SC!lliW *PRELDHN . .:..RY ii.DJUSTikSN1' (Figure 2) 

( *) NJ.ain Bail Adjusting Screw Final Adjustment is on Page 15. 

When the BlANK and lETTERS combinations are set up in turn and the 
m ain bail roller is on the high part of its cam, there should be .01011 to .050" 
clearance between the unselected pull bars and the inner edges of the code bars 
when the play in the main bail and the pull bars is taken up in a d irection to 
make this clearance a minlinum. Adjust by means of the main bail adjusting 
screw. 

RIBBON SPOOL CUPS 1-i.DJUSTME.NT (Figure 17) 

(A) The ce nter of the left-hand ribbon roller should be 411/1611 to 
4 13/1!>11 from the printer base plate. To adjust, position the 

ribbon spool cup by means of its lock nut. 

(B) The center of the right-hand ribbon roller should be 2 3/1611 to 
2 5/1611 from the top surface of the tape guide. To adjust, position 
the ribbon spool cup by means of its lock nut. 

RIBBON SPOOL SHAFT GEARS ADJUSTMENT (Figure 18) 

The left and right ribbon spool shafts should have some end play, not 
over .004". To check or change this adjustment, shift the ribbon feed shaft 
(Figure 22) if necessary, to avoid interference between the ribbon feed shaft 
gear and the ribbon spool shaft bevel gear, and push the ribbon spool shaft 
toward .the rear of the unit. To adjust, position the ribbon spool shaft bevel 
gear, locating it so that the set screw engages the flat on the shaft. 

RIBBOH SPOOL BRACKE.'TS .;oJUSTMENT 

The ribbon spool brackets should align with the edges of the base 
plate and there should be a minimum amount of backlash between the bevel gears 
on the ribbon spool shafts and the bevel gears on the ribbon feed shaft through
out a complete revolution of the ribbon spool shafts when the ribbon feed shaft 
is in its extreme left-hand and right-hand position, respectively. To adjust,, 
position the ribbon spool bracke ts. 

RIGHT RIBBON SPOOL SHAFT COLLAR ADJUSTMENT 

The right ribbon spool shaft should have some end play not more than 
.004". To adjust, position the rear collar on the right ribbon spool shaft. 
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RIBBON SPOOL SH.WT C01'J'RESSION SPRING ADJUSTILENT (Figure 18) 

Move the ribbon feed shaft to its left-hand position� Hook an 8 oz. 
scale over the pin in the right ribbon spool shaft and pull horizontally at 
right angles to a line through the center of the pin and the center of the 
ribbon spool shaft. It should require 2 l/2 to 5 ozs. to start the ribbon 
spool shaft moving. The proper compression of the ribbon spool shaft spring 
can be o btained by means of the spring adjusting collar. Move the ribbon feed 
shaft to its right-hand position and adjust the left-hand compression spring 
in the same manner. 

RIBBON SPOOL SHi.FTS SLOT ADJUSTILENT 

The ribbon spools should be held firmly in pl&ce on the ribbon spool 
shafts. To adjust, spread the prongs at the end of the ribbon spool shafts. 
(See Figure 19). 

LEFT RIBBON REVERSE ARM SHAFT ADJUSTMENT (Figure 19) 

(1) The front end of the left ribbon reverse arm shaft should clear the 
left ribbon spool cup by .005"to .02511 when the ribbon reverse arm 
is held against the bracket to make the clearance a minimum. To 
adjust, position the ribbon reverse arm on the ribbon reverse arm 
shaft by means of its set screw. 

(2) With the left ribbon reverse arm in the normal position against the 
ribbon spool cup, the left ribbon reverse arm shaft s hould have 
some end play, not more than .004u. To adjust, position the collar 
on the shaft by means of its set screw and locate the set screw so 
that it is easily accessible. 

RIGHT RIBBON REVERSE ..:..RM SHAFT ADJUSTMENT 

( 1) There should be s orne clearance, not more than • 00411 between the 
front end of the right ribbon reverse arm shaft and the ribbon spool, 
when the ribbon reverse shaft collar is held against the.bracket. 
To adjust, position the collar on its shaft by means of its set screw. 

(2) The rear of the slot in the right ribbon reverse arm should be in 
line with or slightly behind the rear flange of t he ribbon spool cup 
roller. To adjust, position the right ribbon reverse arm on the 
ribbon reverse arm shaft by means of its set screw. 

RIBBON REVERSE PAiVL LINK ADJUSTM...""SNT tFigure 20) 

There should be .015" to .02511 clearance between both right and left 
ribbon reverse pawls and the ribbon reverse bail, when the ribbon reversing 
arms are against the ribbon spool cups and the ribbon reverse bail is opposite 
each ribbon reverse pawl. The ribbon reverse pawl links should not bind on 
their shoulder scre�s. To adjust, position the ribbon reversing arms on their 
shafts by means of their set screws. 
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RIBBON FEED SHAFT SAFETY SPRING COlPRESSION {Figure 21) 

With the main bail in its extreme upper position, slide the ribbon 
feed shaft to its left-hand position. Apply the push end of a 12 lb. scale 
to the upper end of the right ribbon reverse pawl, and push down vertically. 
It should require 3 to 5 lbs. to start the sprin g  collar moving. 

NOTE: Vfhen me asuring this tension, hold the ribbon feed shaft to prevent 
it from moving. Slide the ribbon feed shaft to its right-hand 
position and check the ribbon feed shaft left safety spring in a 
similar manner. 

REMOI/2 THE RIBBON FEED PAWL AND RIBBON CHECK PAWL (Figure 24) 

,RIBBON FEED SHAFT DETENT PLUNGER SPRING COMPRESSION (Figure 22) 

"dith the ribbon feed shaft in its left-hand position, apply the push 
end of a 12 lb. scale to the left end of the shaft and push in line with the 
shaft. It should require 1 1/2 to 3 1/2 lbs. to move the shaft to its right
hand position. 

RIBJ::SON FEED lEVER SPRING TENSION (Figure 23) 

With the ribbon feed lever roller in the plunger inden t, hook a 32 oz. 
scale over the top of the ribbon feed lever and pull horizontally toward the 
front of the unit. It should require 12 to 18 ozs. to start the lever moving. 

REPLACE THE RIBBON FEED PAWL . .;.ND THE RIBBON CH.l:!;CK PAWL 

RIBBON CH.h:CK PAWL ADJUSTMENT 

The upper end of t he ribbon check pawl (figure 24) should be 3/64" to 

5/64" from the top surface of the main bail bracket. To adjust, position the 
ribbon check pawl by mea.ns C?f its mounting screw. 

RIBBON CHECK PAWL SPRING PRESSURE ADJUST.flLENT �Figure· 24) 

With an 8 oz. scale hooked over the extreme lower end of the ribbon 
check pawl and pulled at right angles to the pawl, it should require 6 to 8 ozs. 
to start the pawl moving away from the ratchet. Make certain that the working 
edge of t he pawl does not bind against a tooth on the ratchet when taking this 
pressure. To adjust, bend the r ibbon check pawl. 

RIBBON FEED PAWL ADJUSTMENT 

The ribbon feed pawl (Figure 24) should be so positioned that the 
ribbon feed ratchet will be moved one or two teeth for every revolution of the 
main shaft. Make this check throughout a complete revolution of the ribbon 
feed shaft: To adjust, positiqn the ribbon feed pawl by means of its.mounting 
screw. 

�--���,¥� 
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RIBB0N FE'ED PNVL SPRING PRESSURE ADJUSTMENT (Figure 24) 

Vlith the main shaft in its stop position, rotate the shaft 
sufficiently to make certain that the feeding edge of the pawl does not bind 
against the face of a tooth on the ratchet, hook an 8 oz. scale over the 
extreme front edge of the ribbon feed pawl and pull at right angles to the 
pawl. It should require 6 to 8 ozs. to start the pawl m oving away from the 
ribbon feed ratchet. To adjust, bend the ribbon feed pawl spring. 

RIGHT AND L"F:FT RIBBON RFVERSE PAWLS SPRING TENSION (Figure 21) 

With the ribbon feed shaft in its left-hand position, hook an 8 oz. 
scale over the spring post on the left ribbon reverse lever and pull in line 
with the spring. It should require 2-1/2 to 3-1/2 ozs. to start t�� 1�er 
moving. Move the ribbon feed shaft to its riRht-hand position aPd check the 
right ribbon reverse pawl spring in the s ame manner. 

Lw:T�RS PULL BAR SPRING TENSION ADJUSTM:1liT ( Figure 25) 

With the main bail in its extreme downward position, hook an 8 oz. 
scale over the LETTERS pull bar, just below th e hump, and pull horizontally a t  
ri?:ht angles to the pull bar. It should require 1 to 1-1/2 ozs. to, start the 
pull bar moving. Adjust the position of the s pring bracket by means of its 
lock nut to meet this reouirement. 

CODE BAR LOCKING L�VER SPRING TENSION ADJUSTMENT ( Figure 26) 

With the main bail in its extreme upward position and the code bar 
bell cranks (Figure .36) held away from the code bar locking lever, hook an 
8 oz. scale over the code bar locking lever just above the No. 1 code bar and 
pull horizontally at right angles to the locking lever. It s hould r equire 
3-1/2 to 5 ozs. to start the locking lever moving. Adj ust the position of the 
spring bracket by means of its lock nut to meet this requirement. 

'FUNCH Am! ADJUSTMENT ( Figure 27) 

(A) There should be approximately equal clearance between the ends of the 
punch arm and the lock nuts of the pilot screws. 

(B) The punch arm should heve some end play on its pilot screws, not 
over .005''. 

Adjust both pilot screws to meet the first requirement. Adjust the 
front pilot screw only to meet the latter requirement. Tighten both lock nuts. 

::UNCH BAIL FRONT PIVOT BEARING AD.TIJSTMENT 

The punch s elector fingers should be positioned to meet the fo llowing 
requi remehts: 

(A) As viewed from t he left, with the punch selector fingers held against 
their respective punches, the rear edge of t he rear finger and t he 
front edge of the f ront finger sho uld b e  within the outer edges of 
their respective punches. See Figures 28 and 29 for location of parts. 
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(B) As viewed from the left, there should be so me clearance, not more 
than .00311, between the rear selector finger and its punch when the 
front selector f inger just touches its associated punch. 

To adjust, loosen the front pivot bearing screw lock nut and tilt 
the front pivot bearing plate to the left or right by means of the tilt and 
clamp screws, to meet the first requirement. To meet the latter requirement, 
operate the punch bail by hand until the punch selector fingers almost touch 
the punches and position the front pivot bearing plate vertically by means of 
the tilt and clamp screws so that, when the front selector finger just touches 
its punch there will be some clearance, not more than .00311, between the rear 
selector finger and its associated punch. Recheck ( a ) . Then tighten the 
front pivot bearing screw lock nut. 

PUNCH BAIL m�D PLAY ADJUSTMENT 

The punch bail should have some end play on its pivot bearing screws, 
not over .005". Adjust by means of the front pivot bearing screw. See 
Figures 28 and 29 for location of parts. 

FEED ROLL BEARING BUSHING AD JUSTMENT (Figure 30) 

With the feed roll detent, the feed pawl, and the t ape tension l ever 
held away from the feed roll, the

,
feed roll should turn freely in its bearings 

and should have some end play, not over .00411• To a djust, first position the 
rear bearing bracket on its mounting screws to provide freedom of rotation and 
then adjust the bearing bushing in this bracket to provide end play. 

TAPE TENSION L�VER STUD ADJUSTMENT (Figure 31) 

The tape tension lever should be centrally l ocateWI with respect to 
the feed r oll pins so that the tape tension lever does not touch the pins 
when play in both the feed roll and the tape tension lever is t aken up in 
opposite di rections. Adjust by adding or removing shims between the shoulder 
on the tape tension lever stud and its mounting b�acket. 

FEED ROLL DETENT PRELIMINARY ADJUSTMENT (Figure 32) 

With th e  punch bail in its operated position, insert the 73517 feed 
roll positioning gauge in th� punch block guide slot so that the projection on 
gauge stops against the feed hole punch. The position of the feed TOll should 
be such that a pin on the feed roll lines up with the center hole of the gauge. 
To adjust, position the feed roll by means of the feed roll detent eccentric, 
(Figure 28) locating the eccentric so that the high part is toward the left. 

FEED PAvVL EXJCENTRIC *PRELIMINARY ADJUSTMENT (Figure 33) 

*NOTE: .Feed Pawl Eccentric Final Adjustment is on Page 17. 

With the punch arm cam .roller on the low part of its cam, the feed 
pawl should rest in the bottom of the notch which is just below the horizontal 
center line of the feed roll. Adjust by means of the feed pawl eccentric, 
lo cating it so that the high part of the eccentric is toward the left. 

·.�·· .. ·· .. . ,
, 

"'·' 

·� 
·.,,._, 

'··VV·�·· 

� 



(� 

(c 

( 

( 

.. 

FEED PAWL SPRii�G Yi;\SION (Figure 33) 
' 

- 15 -
(B-171) 

With the main bail cam in the stop position, hook an 8 oz. scale 
over the feed pawl just above the cur ved bearing portion shown in the figure 
and pull horizontally toward the left. It should require 2 to 4 ozs. to start 
the feed pawl moving away from the feed roll. 

CODE BAR BELL CRANK ADJUSTfuENTS (Figure 34) 

(A) The code bars should move freely between the code bar bell crank 
separator plates. 

{B) The code bar bell cranks illustrated in Figure 34-A should meet the 
following requirement: With t he code bars positioned for BLANK 
selection, rotate the motor flywheel until the r ight ends of the code 
bars and the adjacent parallel edges of the code bar bell cranks are 
at the point of closest approach. Under this condition the clearance 
at this point should be .01011 to .03011• 

(C ) The code bar bell cranks illustrated in Figure 34-C should meet the 
following requirement: With the code bars positioned for BLANK 
selection and the locking lever resting against the code bars, there 
should be .01011 to .030" clearance between the right ends of the 
code bars and the adjacent edges of the associated code b ar bell 
cranks. 

To adjus:t, make certain that the vertical lever b racket is mounted 
approximately in a vertical position and align the code bar bell cranks with 
the code bars by adding or removing shims between the lower separator plate 
and the shoulder on the pivot post to meet the f irst requiremen t. The latter 
requirement may be met by loosening the pivot post lock nut and moving the 
pivot post horizontally in the elongated mounting hole in the vertical lever 
bracket. Tighten the pivot post l ock nut. 

NOTE: When making the foregoing adjustments, make certain that the 
extension on each code bar bell crank fully engages the vertical 
lever and at the same time does not overlap sufficiently to interfere 
with the adjacent vertical lever . 

Likewise, each code bar bell crank should fully engage the end of the 
associated vertical lever (vertically) but the upper end of any 
vertical lever should not interfere with the free movement of the 
code bar bell crank linmediately above the one with which that 
vertical lever cooperates. 

MAIN BAIL ADJUSTINLT St;REN FINAL ADJUS'l'MENT (Figure 34-B or 34-D) 

With the code bars positioned for LETTERS selection and the main 
bail roller on the high part of its cam, there should be at least .01011 c lear
ance between the front edges of the code bars and the adjacent edges of the 
code ba� bell cranks. To obtain this clearance, readjust the main bail 
adjusting screw, (Figure 2) keeping within the previously specified limits of 
.010" to .050" between the pull bars and code bars. 
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VERTICAL LEVER PIVOT SCREW ADJUSTMENT (Figure 33) 

With the code bars positioned to the right (letters combination), 
and the code bar bell cranks resting against the code bars, the right edge of 
the punch engaging projection on the punch selector fingers should be in 
a pproximate alignment w�th the right edges of the punches, when all play in 
the associated parts is taken up by pressing the punch selector fingers 
lightly toward the left. To adjust, position the vertical lever pivo-c. screw 
in it s mounting slot. 

PUNCH SELECTOR FINGER BACKSTOP ADJUST?J?�T 

(A) vVhen the punch selector fingers are held to the right against the 
backstop, the left ends of the punch seleetor fingers should engage 
the guide comb in the left end of the punch bail by not less than 
one-fialf the thickness of the corriD. See Figure 33 for location of 
parts. 

(B) When the main bail is in its lowest position, there should be some 
clearance between the backstop and'the right end of all punch 
selector fingers. To adjust, position the punch selector finger 
backstop by means of its mounting screws in the elongated mounting 
holes. 

IN ORDER TO CH�K THE 'IWO FOLLOWING ADJUSTiJIENTS, IT WILL BE NECESSARY TO 
RE\IIAKE THii14 

PUNCH BAIL LINK ADJUSTMENT (Figure 33) 

( A ) Back off the main, bail spring adjusting screw until the spring ann 
is in a position that will reduce the spring tension on the main 
bail to a minimum. 

(B) . Back off the punch bail upstop screw� 

( C) Loosen the clamping screws of the punch bail link and adjust the 
length of the link by shifting.the adjusting projections with a 
screw driver so that when the LETTERS combination is selected and 
the unit is operated under power the LETTERS combination will be 
perforated and the feed hole w ill be just punched cleanly through 
the tape. 

(D) Restore the main bail spring adjusting screw to its former setting, 
approximately, and. tighten its lock nut. 

PUNCH BAIL UPSTOP SCREW ADJUSTMENT (Figure 33) 

With BLANK combination selected and with the punch arm cam roller 
on the highest part of its cam, advance the upstop screw (in the punch bail) 
against the bottom plate of the punch block until an unperforated s ection of 
tape can be inserted in the punch block. Then back off the upstop screw 
until the tape is just held friction tight between the feed hole punch and the 
upper die plate. Back off the upstop screw an additional one-quarter turn and 
tighten the lock nut. 

···� 
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Operate> the unit under power with the LETTERS combination selected 
and determine whether or not the feed holes are punched cleanly in the tape. 
(By cleallly is meant a well-defined hinged lid with no fibrous edges and with 
no appreciable tear a� the hinged portion of the feed bole lid. A slight tear 
is permissible at the hinged portj on of the code perforations.) If the feed 
holes are not cleanly punched, a refinement of the "Punch Bail Link Adjustment" 
and "Punch Bail Upstop Screw Adjustment" may be necessary. 

PUNCH ARM ROLLER PRESSURE CHEX;K (Figure 27) 

It should require 4 to 16 lbs. to start moving the punch arm roller 
away from the punch earn, when the punch arm roller is on the highest part of 
the punch cam. Tu check, hook a 25 lb. scale over the roller stud lock nut, 
as shown in Figure 27., and pull horizontally. If this r equirement is not met, 
refine the punch bail upstop screw adjustment and recheck the roller pressure. 

FEED ROLL DETENT FINAL ADJUSTMENT 

Refine the adjustment of the feed roll detent e ccentric so that the 
perforations in the tape meet the standard spacing of ten holes to t he inch. 
This may be checked by perforating a length of tape consisting of a series of 
nine Bu\NKS followed by a LETTERS combination and checking it against the 
2215 tape gauge. 

FEED PAWL ECCENTRIC FINAL ADJUSTUENT (Figure 33) 

When the motor is rotated by hand, t he feed pawl should rotate the 
feed r oll a full step on each downward stroke. Check by holding the detent 
lever free of t he star wheel (Figure 28) during the downward stroke of the feed 
pawl. With the correct adjustment, the star wheel should not move when re
engaged by the detent. Readjust the tape feed pawl eccentric to meet this 
requirement • 
TAPE STRIPPER PUTE ADJUSTMENT 

There should be some clearance, not over .010", between the upper 
edge of the tape stripper plate and the feed roll. Check throughout a 
complete revolution of the feed roll. To adjust, position the stripper plate 
by utilizing its elongated mounting holes. See Figure 28 location of parts. 

TAPE T E NSION LEVER SPRING TENSION ADJUSTME-:NT (Figure 35) 

Hook an 8 oz. scale over the end of the slotted extension· of the 
tape tension lever and pull at right angles to the lever. It should require a 
pull of 5 to 5 1/2 ozs. to start the slotted extension of the lever moving 
away from the feed roll. To �djust, loosen the tape tension lever stud 
lock nut and rotate the stud in either a clockwise or counterclockwise 
direction. (See Figure 30 for location of parts} Then tighten the lock nut. 

SHIFT ROCK�� POST ADJUST�lliNT 

The sides of the shift rocker post should be parallel to the platen 
shaft. 'Adjust by loosening the shift rocker post lock nut and rotat ing the 
post. Tighten the lock nut. See Figure 36 for locat ion of parts. 
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The front surface of the shift rocker lever post should be parallel 
to the front edge of the base plate. Adjust by loosening the shift rocker 
lever post lock nut and rotating the post. Then tighten the lock nut. 

SHIFT BELL CRANK ADJUSTMENT (Figure 36) 

With the platen shaft held so that the front face of the downward 
extension of the shift bell crank is opposite the mark in the top surface of 
the shift lever, the horizontal extension of the shift bell crank should line 
up approximately with the vertical center line through the shift rocker 
bearing screw. To adjust, bend the horizontal extension of the shift bell 
crank. 

NOTE: Some of the e arly shift levers were not marked. The mark should be 
.14011 to the rear of the forward shoulder. 

SHIFT BELL CRANK GUIDE ADJUST�ENT 

The platen assemb� should shift freely in the shift bell crank 
guide slot and the printing face an the platen should be approximately 
horizontal. To adjust, position the shift bell crank guide. See Figure 37 
for location of parts. 

SHIFT ROCKER ADJUSTMENT·(Figure 37) 

NOTE: When checking this adjustment it will be necessary to swing the 
motor out of the way. 

With the platen assembly in the forward FIGURES position, select the 
letters pull bar and rotate the main shaft until the main bail rolle r  is on · 

the low part of its cam. Lift up on the pull bar bail near its center to make 
sure that the bail has reached its extreme upward travel. Under thes e  
conditions, the vertical arm of the shift bell crank should overtravel the 
rear shoulder of the shift lever by not more than .01511• Adjust the shift 
rocker by means of its adjusting screw to meet this requirement. 

PULL BAR LOCK-OUT LEVER ADJUSTMENT lFigures 38 and :39) 

With the platen in the figures position and the bell pull bar 
selected , rotate the main shaft to a point where the main bail is 
approximately .01011 below the bell pull bar notch, (Figure 38A). Under this 
condition, there should then be .01011 to .040n clearance between the side of 
the bell pull bar and the pull bar lock-out lever roller (Figure 38B), and the 
S pull bar should be caromed out of the code bar slot by .00411 to .020". 
(Figure 38C). 

Now place the platen in its letters position. With the bell 
combination set up, rotate the main shaft until the main bail is moved t o  
within approximately .01011 of the notch in the S pull bar. \Figures 39-A and 
39-B). Under this condition, the bell pull bar should be caromed out of the 
code bar slot by .00411 to .020". (Figure 39 -,C). 

·".· .. ··. �- --.:.)sl 
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To meet the foregoing requirements, position the adjusting lever by 
utilizing the play in its mounting holes. 

• 

PLATEN CENTERING ADJUSTME14T 

The platen should be centered with respect to the vertical align
ment of the N type bar pallet. To adjust, lower the N type bar to the platen 
and align the platen by adding or removing shims between the platen block and 
the locating collar. (Figure 36-A) 

RIBBON GUIDE ADJUSTV£NT 

(1) The ribbon should be centrally located with respect to any type 
pallet. 

(2) The height of the ribbon guide should be such that the ribbon is 
held approximately 1/32" above the tape. 

(3) In operation, the ribbon should remain central with respect to the 
type pallets, and the rear edge should not curl. 

Position the ribbon guide toward the front or rear to meet the first 
requirement. Bend the ribbon guide adjacent to the main casting to meet the 
second requirement. The latter requirement may be met by bending the forward 
end of the lower part of the ribbon guide upward to eliminate the tendency to 
curl. See Figure 30 for location of parts. 

FEED ROLL DETEl"JT LEVER SPRING TENSION (Figure 35) 

With a 32 oz. scale hooked over the detent lever at the roller and 
pulling at right angles to the detent lever, it should require 10 to 15 ozs. 
to start the roller moving away from the star w heel. 

PUNCH ARM SPRING TENSION {Figure 33) 

With the punch arm cam roller on the low part of its cam, hook a 
12 lb. scale over the punch arm spring post and pull in line with the spring. 
It should require 3 1/2 to· 4 1/2 lbs. to start the roller moving away from its 
cam. 

PUNCH BELL CRANK SPRING TENSION (Figure 33) 

With the main bail roller on the high part of its cam and the tape 
guide removed, hook an 8�oz. scale under the horizontal arm of each punch bell 
crank at the spring and pull vertically upward. It should require 2 ·to 3 ozs. 
to start each bell crank moving. Replace the tape guide. 

PLATEN SHIFT SPRI:'W TENSION (Figure 30) 

With the platen in the L3:TTERS position, apply the push end of an 
8 oz. scale to the front end of the platen shaft and push horizontally toward 
the rear. It should require 5 to 7 1/2 ozs. to start the shift bell crank 
extension moving away from the rear shoulder of the shift lever. 
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PLATE:1 YIELD SPRING TENSION (Figure 30) 

With the platen shaft held in the extreme rear position, apply the 
push'end of a 32 oz. scale to the front end of the platen guide shaft an d push 
horizontally toward the rear. It should require 12 to 20 ozs. to start the 
platen block moving on the platen shaft. 

SHIFT LEVER SPRING TENSION 

With the .shift bell crank held toward the :rear (away from the 
shoulder on the shift lever) apply an 8 oz. scale to the shift lever and push 
downward in line with the right edge of the platen shaft. It should require 
1/2 to 1 oz. to start the lever moving. See Figure 36 for location of parts. 

TAPE GUIDE SPRING ADJUSTMENT 

The tape guide spring should be positioned so that the edge of the 
spring is parallel to. the upper edge of the punch unit casting. The c U:rved 
pressure tip should engage the tape at a point opposite the cutout in the t ape 
guide and should press the tape f irmly against the rear side of the guide 
channel in the punch block without buckling the tape. See Figure 30 for 
location of parts. Adjust the position of the spring by means of its mounting 
screw;. bend the spring to provide the required spring pressure. 

NOTE: If the tape guide prevents the tape guide spring from pressing the 
tape against the side of the guide channel in the punch block, add 
sufficient shims, between the t ape guide mounting post and the 
perforator main bracket, to just meet the foregoing requirement. 
Maintain some clearance between the rear edge of the tape guide and 
the punch bail. 

BELL HAMMER ECCENTRIC SCRDv ADJUSTMENT 

With the bell pull bar selected and the main bail in its uppermost 
position, there should be a clearance of .065" to .085" between the bell 
hammer lip and the bell hanmer post. (F.igure 40). 

To adjust, position the bell hammer eccentric screw by means of its 
lock nut, keeping the high part of the eccentric to the rear. 

SIGN.� BELL ADJUSTMENT 

The signal bell should be positioned so as to obtain the most 
satisfactory bell tone. To adjust, loosen the bell mounting screw, using the 
slotted hole in the bell mounting oracket to position the bell. When adjustep 
there should be at least .01011 clearance between the bell and the bell 
bracket mounting screw, the left ribbon spool bracket, and the handle on the 
left side of the unit. 

MAIN BAIL SPRING TENSION ADJUSTMENT 

The printing blow, i.e., the force with which the type bars strike 
the platen, and the force required for shifting the platen shaft assembly from 
the FIGURES to the LETTERS position, is regulated by the main bail spring 
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adjusting screw. This spring adjusting screw is located just to.the left of 
the clutch throwout lever uppP.r pivot screw which is shown in Figure 2. 

With the motor running, send alternate LETTERS and FIGURES signals, 
to the typing reperforator unit. Back off the main bail spring adjusting 
screw until the platen fails to r eturn to the LETTERS position. Then turn the 
screw in a clockwise direction until the platen just moves to the LETTERS and 
FIGURES positions without any failures. Turn the screw clockwise an additional 
1 1/2 turns and tighten the lock nut. With the main shaft clutch disengaged 
and a 25 lb. scale hooked to the spring adjusting lever directly below the 
spring, it should require not more than 1 5  1/2 lbs. to s tart the spring 
adjusting lever moving. 

MAIN BAIL CAM CLUTCH TORQUE (Figure 41) 

This torque should be measured after the motor has been running at 
least ten minutes with the main bail cam stationary. Press downward on the 
main bail so as to move the main bail roller away from its cam and at the 
same time hold the punch arm cam roller away from its cam. With a 32 oz. 
scale .hooked into the screw hole on top of the main bail cam and pulling at 
right angles to the radius, it should require a pull of 18 to 24 ozs. to start 
the cam moving opposite to its normal direction of rotation. 

SELECTOR CLUTCH TORQUE (Figure 42) 

This torque should be measured after the- motor has been running at 
least ten minutes with the selector cam sle eve stationary. Hoo k  a 32 oz. 
scale to the selector cam sleeve stop arm. It should require a pull of 14 to 
18 ozs. to hold the selector cam sleeve stationary. This clutch t orque 
depends on the condition of the felt friction washers and the friction clutch 
spring. If difficulty is encountered in securing the specified torque, shims 
may be placed at the lower end of the fricti on clutch spring. The selector 

. cam sleeve must be removed from the shaft in order to insert the shims. Shims 
are available under the following numbers: 

967 63 shim ( .01211-thick) 
96764 shim ( .01611-thick) 
96765 shim (.02011-thick) 

GOVERNOR ADJUSTMENTS 

GOVERNOR SHELL ADJUSTMENTS (Figure 43) 

REMOVE THE GOITERNOR COVER AND SPEED ADJUSTING SPRING 

( 1) The governor contact points should meet squarely and there should be 
at least .01011 clearance between the governor spring bracket and 
the rim of the governor shell. To adjust, position the governor 
spring brack et by means of its mounting screws. 

NOTE: If necessary, reposition the "fixed cbntact" bracket to facilitate 
squaring up the contacts. 

I 
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( 2) There should be a gap of • 01511 to .04011 betwee n the governor contacts. 
To adjust, bend the governor contact spring. 

REPLACE THE SPEED ADJUSTING SPRING 

SPEED-ADJUSTING WHEEL FRICTION WASHER SPRING PRESSURE (Figure 43) 

To measure this requirement, remove the governor adjustin g bracket 
and rotate the speed adjusting wheel to a point where the governor contact 
pressure is 13 to 14 ozs., as indicated by hooking a 32 oz. scale over the 
contact spring next to the contact point and pullin� parallel to the speed 
adjusting spring. Then insert a bank pin (radially) in the leather rim of the 
speed adjusting wheel, and hook a 32 oz. �cale over the pin and pull at a 
tangent to the periphery of the adjusting wheel. It should require 16 to 24 
ozs. to start the wheel moving. To adjust the friction, remove the friction 
washer and bend the large projections. 

INNER AND OUTER DISC CONTACT SPRING ADJUSTMENT (Figure 44) 

The inner and outer disc contact springs should conform to the 
followin g requirements,. which may be checked by removing the governor cover, 
target, and brush spring plate: 

(1) The distance from the inside surface of the governor cover to th� 
highest point on the contact springs should be 25/3211 to 27/32". 

( 2) Place a "D" (138-26) socket wrench over the nut located in the center 
of the governor cover that is used to hold the contact springs in 
place. With a 6" scale, measure the radial distance from the 
vertical surface of the wrench to the point where the scale touches 
the curved surface of the in ner disc contact spring. This distance 
should be 17/3211 t o  19/32". 

(3) In a s imilar manner, measure the distance from the wrench to the 
point of contact on the outer disc contact spring. This distance 
should be 7/1611 to 1/2". 

These requirements may be obtained by bending the contact springs. 
Replace the governor cover, target, and brush spring plate. 

GOVERNOR BRUSH SPRING PLATE BRACKET ADJUSTMENT 

The governor brush spring plate bracket should be positioned to meet 
the following requirements: 

(1) A line esta blishe d by the center of the outer disc and the center of' 
one of the brushes� should pass through some portion of the other 
brush. (Figure 45J. 

(2) The surface of the brush spring plate bracket, on which the brush 
spring plate is mounted, should be in alignment with the outer 
surface of t hat part of the governor cover on which the target is 
mounted. (Figure 46). 
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(3) The bracket should be parallel to the edge of the motor base plate. 

Adjust the brush spring plate bracket by utilizing its mounting 
slots. 

G OVERNOR B R USH SPRING PRESSURE (Figure 46) 

(1) 

(2) 

INlffiR DISC BRUSH SPRING 
Hook an 8 oz. scale over the inner spring just in front of the 
carbon contact brush. Pulling horizontally away from the motor, it 
should require. 4 1/2 to 5 1/2 ozs. to start the brush moving away 
from the disc. 

� 

OUTER DISC BRUSH SPRING. 
Apply an 8 oz. push scale against the outer brush spring, just in 
front of the carbon contact brush. Pushing horizontally toward the 
motor, it should require 4 1/2 to 5 1/2 ozs. to start the brush 
moving away from the disc. 

To obtain the correct brush spring pressure, re move and bend the 
bru'sh springs. l'fuen the springs are replaced and the pressure obtained, take 
care that the contact brushes lie flat against their respective discs, and 
that the outer edges of the brushes are either flush with, or not more than 
3/6411 inside the outer edges of the discs. Replace the governor adjusting 
bracket. 

NOTE: If necessary, level off brushes by passing a piece of No. 00 sand
paper between the brush and disc. 

GOVERNOR ADJUSTIKG BRACKET ADJUSTMENT (Figure 46) 

The adjusting s urface of the governor adjusting bracket should clear 
the speed adjusting wheel by .02011 to .060". Bend the governor adjusting 
bracket if necessary to secure this clearance. 

GOVERNOR SHIM ADJUSTMENTS 

There should be at least .006t' clearance betw een the adjusting lever 
wearing strip and the adjusting wheel when the adjusting wheel is opposite the 
wearing strip and the play of the armature is taken up in a d�rection to make 
this clearance a minimum by overcoming the armature end thrust spring. To 
adjust, install shims on the armature shaft between the governor hub and the 
end frame casting if necessary. See Figure 46 for location of parts. 

SYNCHRONOUS MOTORS 

STAR TING SWITCH ADJUSTMENTS 

NOTE: These requirements should not be checked unless there is reason to 
believe the starting s witch is out of adjustment. 

(1) Remove the m otor unit from the base and remove the motor fan and 
pinion. 
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(2) Remove the switch end shield screws and the switch commutator 
mounting screws, also the switch end shield. 

(3) Pull out the r otor until the brush holder spring is accessible and 
remove the spring. 

(4) Spring tension for 50 and 60 cycle motors should be 1 1/2 to 2 1/2 
ozs., and 3 to 3 3/4 ozs. respectively, when extended to a length 
of 5 inches, using an 8 oz. scale. 

( 5) The brush holders should be mounted by means of the center set of 
mounting holes and should be rree. 

(6) The brush holder stop pins should be safely within the holes of the 
fiber disc when all the play in the brush holders has been taken up 
to make the engagement of the pins with the disc a minimum. 

(?) Replace the brush holder spring, making certain that the spring eyes 
are fully engaged with each other. 

(8) Replace the switch commutator· screws and tighten the two screws 
alternately, a little at a time, until both scre ws are tight. 

(9) Replace the switch end shield screws, using the same precaution in 
tightening as above. 

(10) Apply the push end of a 12 lb. scale against the fan end of the 
shaft and push parallel with the shaft. It should require at least 
7 lbs. pressure to start the shaft moving. ( Applies to A. C., 
D. C., and synchronous motors. ) 

(11) Replace the motor fan and pinion. Replace the motor unit on the 
base an d check the motor plate adjustment. 

LUBRICATION 

The oil and grease specified i� the supplement furnished with this 
bulletin should be used to lubricate t he Model 14 typing reperforator. 

Oil both loops of all helical springs that exert a nominal tension 
of less than 2 1/2 lbs. Apply gre ase to both loops of all helical springs 
that exert a nominal tension of 2 1/2 lbs. or more. 

Unless otherwise specified, one or two drops of oil at each of the 
places indicated will be sufficient. Use oil for lubri cation at all of the 
places listed in the f ollowing, except where the use of grease is specified: 

SELECTOR MECHANISM 

NOTE: Be careful not to get oil between the pole-faces of the selector 
magnets and the armature. 

'� 
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Armature bearings (2) very sparingly. 
Trip latch plunger, trip latch, bell crank, and stop lever of range 
finder assembly. 
Swords and selector levers -drop oil betwe en separator plates. 
Selector 11T11 levers - all points of contact. 
Armature locking lever - at pivot. 
Selector cam sleeve - each cam peak. 
Locking wedge -at point of contact. 
Code bars -at posts. 

MAIN SHAFT 

Remove range scale rear mounting screw, swing scale out of the way 
and fill shaft through hole in center of retaining disc. Replace range scale 
and its rear mounting screw. 

(1) Locking lever cam felt oil ring -saturate. 
(2) Selector cam friction washers -saturate. 
(3) Main cam friction disc -saturate. 
(4) Ball bearings (2). 
(5) Clutch throwout lever (2) bearings -grease end of lever. 
(6) Clutco -oil freely. 
(7) Compression spring (3) allow oil to f low into prongs under springs .  
(8) Gears and motor pinion - grease. 
(9) Main bail cam- grease. 

(10) Punch arm cam - grease. 

:tlfJ\IN BAll. 

(1) 
(2) 
(3) 
(4) 
( 5) 

(6) 
(7) 
(8) 

Main bail roller -oil, grease, oil 
1�in bail plunger -fill oil cup and saturate oil wick. 
Main bail lever -fill oil cup just above terminal block. 
Also oil end of lever in main bail plunger. 
Main bail -fill groove with oil -also drop of oil on top of square 
vertical guide post. 
Main bail adjusting screw -grease end of screw. 
Main bail spring anchor - grease. 
1�in bail lever spring post - (8) 90752 felt washers -saturate. 

PULL BARS, TYPE BARS , AND CODE BARS 

(1) 
(2) 
(3) 

(4) 

Pu�l bars - one drop of oil on top of each bar. 
Pull bar lockout lever -pivot and \2) rollers 
Type bar gears - pull each type bar down against pl aten·and put drop 
of oil on top of type bar gear at rear of segment slot. 
Code bar locking lever -grease lever at point of contact'with main 
bail. 

RIBBON MECHANISM 

(1) Ribbon feed ratchet and feed gears -oil teeth. 
(2) Ribbon feed shaft detent plunger. 
(3) Ribbon feed shaft (2) oil holes. 
(4) Ribbon feed lever - oil h ole. 
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(5) Ribbon feed lever roller. 
(6) Ribbon spool shafts - (2) bearings each. 
(7) Ribbon reverse pawls and links - (4) bearings on each side. 
(8) Ribbon reverse shafts - (2) bearings each. 
(9) Ribbon feed shaft detent - grease. 

PLATEN SHIFT �CHANISM 

(1) Shift rocker fork. 
(2) Shift rocker and shift rocker lever - (2) pivot bearings. 
(3) Platen shaft - (2) bearings. 
(4) Platen block shaft bearing. 
(5) Platen guide shaft bearing. 
(6) Shift lever - (2) bearings. 
( 7) Sltift lever where it comes 5n contact with shift bell crank. 
(8) Shift bell cra nk guide. 

REPERFOR.\T ING IJEX::fiANIS:V. 

(1) 
( 2) 
(3) 
\4) ( 5) 
i. 6) 

(7) 
(8) 
( 9) 

(10) 

(11) 
(12) 
(13) 
(14) 
(15) 
(16) 

Punch arm casting roller - oil - grease - oil. 
Punch arm casting bearings (2) oil holes. 
Punch bail adjusting link \2) bearings. 
Punch bail pilot screw (2) bearings. 
Punch bar bell crank bearings and at slot in punch bars. 
Vertical lt:lver bell crank bearings and at points of contact vrith 

punch bar bell ·cranks. 
Vertical lever lower guide comb slots. 
Vertical lever pivot screw 
Vertical lever upper guide comb slots. 
Code bar bell cranks at bearing and point of contact wit!-1 vertical 
levers and code bar l ocking lever. 
Punch bars at punch bail guide comb. 
Feed pawl bearing. 
Feed roll bearing (2) places. 
Feed roll_detent bearing and roller. 
Star wheel - grease. 
Tape tension lever (2) bearings. 

Remove excess oil from the type bar segment and the typing 
reperforator base and be sure there is no oil or grease on the selector mappet 
pole-faces or the armature face. 

MOTOR UNIT 

(1) Motor pinion -·grease. 
(2) Motor bearing oilers - ( 2) 
(3) Motor speed adjusting lever - pilot screw. 
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�6 TO 8 OZS. 

TO START PAWL MOVING 

MOVING 

SPRING _.:If �------------LETTERS PULL BAR 

SPRING BRACKET §: 

FIGURE 25 

3-112 TO 5 OZS. TO 
• � 

START LEVER MOVING 
�- NO. I CODE BAR 

MAIN BAIL 

�---------------- SPRING 

CODE BAR LOCKING LEVER ----------J rn-�-------- SPRING BRACKET 

LOCK NUT -----

P ILOT SCREW • Ill 

'1 SOME END PLAY�l 
NOT OVER .005" j - il-

-·� 

FIGURE 26 

,------------ LOCK NUT 

11----------- P ILOT SCREW 

- -<.. II 
Fl G U R E 27 

J ROLLER 

I 
P UNCH ARM 

.----- 4 TO 16 LBS. 



TAPE STRIPPER PLATE 

FEED PAWL------.,__ 

FEED PAWL ECCENTRIC 4< 

FEED ROLL 

DETENT ECCENTRIC 

_..---------- FEED ROLL DETENT 

_,-------------- TILT SCREWS 

___.--------- CLAMP SCREW 

- � lFRONT PIVOT 
I•: iiiiC" BEARING PLATE � ' 

FIGURE 28 

_____ 

_, FRONT PIVOT 

l lBEARING scREW 

--.__ ______ LOCK NUT 

SOME CLEARANCE, l PUNCHES 
NOT MORE THAN .003) 

mmn PUNCH BAIL 

�� PUNCH SELECTOR FINGERS � �---- NO CLEARANCE 

FIGURE 29 

SHIFT BELL CRI?NK 

MOt/NTING' SCREWS PLI?TEN .5111FT SPRING' 

PL�TEN YIEL/J .5PRING' 

STCID PL�TEN BLOCk' 

LOCk' Nt/T- RIBBON Gt/10£ 
REI?R BE/IRING' BRIICk'ET �@������=:;�===�-PLATEN 

'jj} T,t;P£ T,t;P£ TENSION LEVER Gtl/0£ 
FEEO ROLL 

T,t;P£ Gt/IOE .5PRIN6' 
rEEO PlffVL 

AfOVNTINrJ SCREW 
SOME ENO PLh'V - tel --
NOT OJ/ER .ood� � J��Ls TO ?}20Z$. 

� PLI?TEN SHI?rT 

rEEO ROLL PETENT�-� � 
PL,t;TEN GVIO£ JH,t;FT 

I, ,"() 20 OZ5. 

FIGURE 30 

SHIMS ------------. .�--------------------------- BRhCKET 
--

TAPE TENSION LEVER S T UD-----�-- H----1------------ TAPE TENSION LEVER 

FEED ROLL PIN - � 

FIG.URE 31 

CLE ARANCE 

-------- FEED ROLL 

FEED ROLL POSITIONING GAUGE (NO. 73517) 

FEED ROLL ______ ___....--

CtJOE BARS i 

P/1/0TSCREfr----------� 
Pt!NCH 811/L---� 
VPPER PIE PLifTE--� 

PVNCII IJL()Ck'-

r££1) ROLL---� 

CODE BAR ------------� 

CODE BAR LOCKING LEVER-

CODE BAR BELL CRANK --c::::::::::.. 

(A) 

CODE BAR ------------.....\ 

CODE BAR BELL CRANK ---c=::::. 
(C) 

t-----�------------- PUNCH BLOCK 

FIGURE 32 

---._ FEED HOLE PUNCH 

-------- STAR WHEEL 

CL,t;MPING SCREWS 

"Pt/NCII ,t;RM ('/?STING 

' d b-t t 
BACK .5TtJP 

""C ). 
SOA1E CLEA£ANCE 

FIGURE 33 

CODE BAR LOCKING LEVER 

------- CODE BAR 

------- AT LEAST .010" 

(8) 

.....-------- CODE BAR LOCKING LEVER 

Fl G U R E 34 

(0) 



5 TO 5-1/2 ozs \� I 
STAR WHEEL 

TAPE TENSION �EVER .. [\,� - �� 10 TO 15 OZS. 

LOCK NUT 
�� 

\--------,.�-+---------FEED ROLL DET ENT 

FEED ROLL BEARING BRACKET'--------o� 

FI G URE 35 

SHIFT BELL CRANK---------. 

APPROXIMATE ALIGNMENT 

� 
HORI ZONTAL EXTENSION-----++--' 

BEARING SCREW-------H-_/ 

LOCK NUT --------���==7 

® 

PLATEN BLOCK 

SHIMS 

PLATEN SHAFT 

LOCATING COLLAR 

SHIFT ROCKER 

ADJUSTING SCREW 

SHIFT ROCKER POST 

SHIFT BELL CRANK 
I � I • SHIFT LEVER 

.140" 

@ 
Fl G U  R E 36 

SHIFT BELL CRANK:-------------., 

lil&!:l U 1ft II I... PLATEN SHAFT 

t-------------SHIFT ROCKER 

SHIFT ROCKER POST----- ---++--..... '------------ ADJUSTING SCREW 

® 
SHIFT BELL CRANK 

I � 
SHIFT BELL CRANK GUIDE 

L_j 
- SHIFT LEVER 

NOT OVER .015" • -

® 
Fl G U R E 37 

ROLLER-------, PULL BAR LOCK-OUT LEVER 

CODE BARS ---.... 

PULL BAR GUIDE � 

"BELL" PULL BAR _____) 

MAIN BAIL __ __; 

A 

.010" APPROX. 

B 

r--f'�HIFT ROCKER tJ l._,LEVER POST 

Fl G U R E 38 

CODE BARS "BELL PULL BAR-, _/S" PULL BAR 

PULL BAR GUI ' 01 f PULL BAR 
DJ.T / .../1 LOCKOUT LEVER 

·s· PULL BAR 
ADJUSTING LEVER 

MAIN BAIL 

.010" APPROX. 

ECCENTRIC SCREW 

A 
ADJUSTING SCREWS 

B 

FI G URE 39 

BELL HAMMER �1-

BELL HAMMER LIP -

.065" TO .085" -----------1 

MAIN BAIL ROLLER H.ELD AWAY ---� 

Fl G U R E 40 

c 

.._.------ .004" TO .020" 

"S" PULL BAR 

'----- CODE BAR 

PULL BAR GUIDE 

"S"PULL BAR 

.004" TO .02.0" 

PULL BAR GUIDE 

"------ CODE BAR 

c 

BELL PULL BAR 

BELL HAMMER POST 

� MAIN BAIL CAM 

:" } 
''- PUNCH ARM CAM ROLLER 

COMPR ESSION SPRING --

STEEL DISC ..-- · FELT WASHER 

FI G URE 41 

.,...--:"', 



REAR VIEW OF UNIT 

SELECTOR MAGNE TS 
CONNECTIONS M A DE TO 
TERMINAL ENDS OF 

CONNECTION BL OCKS. 

-----------, 
I 

MOTOR I 

----�2: 

~ 
SYNCHRON OUS 

MOTOR 

REVISIONS 

99351 
POWER CORD 

CONNECT I ON BLOCK 
BRACKET 

89317 LINE CORD 

ACTUAL 

TELETYPE 
CORPORATION 

. - � 

WIRING D IAGRAM 

FPR-5H' 

TYPIN G 

REPERFORATOR 
UN I T  

DRAWN 

TRACED .J.D. T. P.M.8. 
CHEC!<fD 
ENe'RD..S.T. 
�D� ;V-T:tf. 

NO. 

2 

3 

NOTES 

A.C. GOVERNED MOTOR ARRANGED 
FOR 115 VOLT 50/60 CYCLE A.C. OR 
110 VOLT D .C. OPERATION. FOR D.C. 
OPERAT I ON REMOVE SHUNT FROM 
10141 a 300"" RESISTORS. 

WIRE COLOR COD E 

CODE I SOLID COLOR OR TRACER IN 
WHI TE WIRE 

W WHITE 
G GREEN 
It RED 
B K  BLACK 
BL BLUE 
BR BROWN 

ASSOCIATED CABLES 

------ MOTOR LE ADS ---- 106896 POWER CABLE ---- FILTER LE ADS 

BL 

REVISIONS 

C-REDRAWN 7-29-44 

(0} 8-30-44 35454 

GRO UND TERMINAL, 

89317 
�LINE CORD 

a PLUG 
99968 

r __ _  ,__ 
POWER CORD 
6PLUG 

BL 

I 

I 
I 
I 

R I 
�

I 
� GROUND 

I SCREW I 

I 
I 

I"UUIfiii)JD-+'1-- -__ .J 

··�··-=H I 
I T APE 

I 

N OTE I 

105w >i"" "I •I 

I S'tRAP 

WD- 2299-.) 
5·12·44 

WIRING DIAGRAM 

MODEL 14 TYPING 

REPERFORATOR 

FPR 26GS 

DRAWN.A.G.C. , APPRQVED 

ENG'R'D. S. J. i 'I :J au 
F IL E  1·35.A.14.A 

TELETYPE 
CORPORAT ION 



STOP ARM------------------------� �����t------- FELT FRICTION WASHER 

I I I FELT OILER 

\" I � - j • r ����;;oR . CAM 

FIGURE 42 

AT LEAST .010" 

GOVERNOR SPRING BRACKET 

�' 
[ 16 TO 2 4  OZS .. TO START THE 

CONTACT SPRING 

� 

lADJUSTING WHEEL MOVING 

SPEED ADJUSTING SPRING ----------- � r-: FRICTI9N WASHER 

13 TO 14 OZS. 
\ \ !l. H'\ = 

c.--------------- BANK PIN 

1-------- GOVERNOR SHELL 

/--------- ADJUSTING WHEEL 

GOVERNOR CONTACTS � "FIXED CONTACT" BRACKET 

INNER DISC CONTACT SPRING 

FIGURE 43 

I "D" SOCKET WRENCH 

17/32" TO 19/32" --------------''c---, 
NUT 

7/16" TO 1/2" 

25/32" TO 27/32" ------------ t----------- 25/32" TO 27/32" 

GOVERNOR COvER -------� �--- OUTER DISC CONTACT SPRING 

FIGURE 44 

GOVERNOR ADJUSTING BRACKET 7..--..._ [SEE TEXT 
/r---------1 FOR ALIGNMENT OF BRUSHES 

GOVERNOR COVER ------_ 

OUTER DISC ----� 

CONTACT BRUSHES 1.' HI I ..r----

BRUSH SPRING 
PLATE BRACKET 

�-------BRUSH SPRING PLATE 

MOUNTING SCREWS I -"'�" �- -'-V BASE PLATE 

.020" TO .060" ---------.... 

TARGET -----------�� 

OUTER DISC BRUSH SPRING 

CARBON CONTACT BRUSH � 

4-1/2 TO 5-1/2 ozs. TO I I 
START BRUSH MOVING AWAYj 
CARBON CONTACT BRUSH ---------' 

FIGURE 45 

I GOVERNOR ADJUSTING BRACKET 

1-------- SPEED ADJUSTING LEVER 

AT LEAST .006" 

1. 1r · \ 
---

GOVERNOR COVER 

----- SHIMS 

1--------------- �OTOR 

1---------------- GOVERNOR SHELL 

INNER DISC BRUSH SPRING 
� � �l · BRUSH SPRING PLATE BRACKET 

BRUSH SPRING PLATE �� ??:;:-: MOUNTING SCREW 
l I 

FIGURE 46 




