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SECTION 1 

GENERAL DESCRIPTION 

1. GENERAL 

a. The Model 14 Reperforator Transmitter 
Distributor (FRXD) is a motor driven mech
anism which combines In a single unit the func
tions of a typing or non-typing reperforator and 
a tape transmitter distributor. It translates 
signals of the start-stop five-unit code, reper
forates the message, and retransmits It from 
the reperforated tape for relaying purposes. 
Units equipped with typing reperforators also 
print the message on the tape. 

b. The unit provides a fully automatic mech
anism In which the chadless perforated tape 
may be stored In the form ofa loop to accommo
date any delay In transmission, or In whiCh all 
the combinations In the tape up to and lnclucllng 
the last character perforated may be Immedi
ately transmitted. This Is accompllshed by 
means of a pivoted transmitter that moves 
along the tape, as It becomes taut, until It 
reaches a position one character space away 
from the point of code perforation. The code 
(Figure 84) utilizes five selecting elements In 
combinations of current and no-current Inter .. 
vals to form thirty-two code combinations. In 
order to maintain synchronism between trans
mitting and receiving units, each group ot five 
selecting Intervals Is preceded by a START 
interval and followed by a STOP Interval. In
tervals during which current Is transmitted are 
designated as MARKING Intervals whereas 
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those during which no current Is transmitted 
are designated as SPACING Intervals. 

c. A complete unit consists essentially of a 
base casting, a motor, selecting mechanism, 
reperforatlng mechanism, tape feeding mech
anism, a pivoted transmitter with a tape sensing 
mechanism, and a distributing mechanism. Units 
that also print the message have, In add!Uon, 
typing and ribbon feeding mechanisms. A cover 
may also be Included. 

d. In order to permit tho last character com
bination perforated In tho tape to be sensed by 
the pivoted transmitter one character space 
from the code punches, the feed boles must be 
perforated In the tspe before It reaches the 
code punches. This Is accomplished by means 
of a prepunch mechanls m located to the right 
of the code punch block. 

e. The units are equipped with either of two 
perforating mechanisms, one which produces 
tully perforated tape, the other which produces 
chadless tape. The perforated portions are not 
completely severed from clladless tape. Thus, 
chad disposal Is eliminated and the leglbUlty 
of the printed characters Is not Impaired. Since 
the platen Is located to the right of the code 
punches, printing takes place six character 
spaces behind the perforation. This fact should 
be !r.ept in mind when tearing the message tape 
or Inserting It In an external transmitter. 

1-1 
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SECTION 2 

MAINTENANCE 

I. GENERAL 

a. This section covers adjustment.s, spring 
tensions and lubrication for the Reperforator 
Transmitte r Distributor. 

b. Adjustments are arranged tn a sequence 
that would be foUowed lt a complete readjust
ment of a unit were undertaken. tn following 
such a procedure, parts and assemblies which 
are removed to factlltate adjustments should 
not be replaced until other adjustments which 
would be faclllt.lted by the removal of these 
parts are made. U one adjustment Is changed, 
related adjustments should be checked. 

c . The spring tension values ghen in this 
bulletin are scale readings which shOUld be 
obtained when Teletype scales are used as 
spectrled. Springs which do not meet the re 
quirements specified and for which no adjust
ing procedure Is given shou ld be replaced by 
new springs. Ordering Information may be 
obtained from the Teletype parts bulletin. 

d. Before proceeding to adjust any part, read 
the applicable portion of the adjusting text 
cnrefully. After the adjustment Is completed, 
be sure to tighten any screws or nuts which 
may have been loosened. U a part that Is 
mounted on shims is to be removed, the num· 
ber of shims used at each of Its mounting 
screws should be noted so that the same shim 
pile-up can be replaced when the part Is re
mounted. 

e. SELECTING A CHARACTER OR FUNCTION 

When the Instructions for maldng an adjust
ment speclty the SETTING UP ota certain char
acter or tunetlon, the foUowlng method should 
be followed: Rotate the motor !an or governor 
counterclockwise, as viewed from the fan or 
gove rnor end, until tbe selector a.rmature lOCk
ing lever (see Figure 6) Is about to drop ofl 
the long high part of the locking cam. Hold or 
release the selector armature to move the 
selector arm to the operated (MAR,<ING) or 
unoperated (SPACING) side In accord.mcr "'ith 
the first selecting Impulse of the corte com
bination to be set up. Refer to the code chart 
(Figure 84). With the selector arm 1n this 
position rotate the motor fan or governo r until 
the top (No. l) selector sword bas been posi
tioned and the locking lever Is Ot\ the peak of 
the locking cam. Position the selector arm in 
accordance with the second impulse of the cod~ 
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combination to be set up and repeat the pro
cedure followed in positioning the top (No. I) 
selector sword. Position all of the selector 
swords following the foregolng procedure. When 
aJl. swords have been positioned and the main 
shaft clutch bas been engaged, further rotation 
ot the mot<>r fan or governor will cause the 
unit to select the character or to perform the 
functions which have been set up. 

f. SPEED SETTDIG 

(I) When governed motors are used, a speed 
indicator (tuning fork) Is required lor the pur
pose of checking the motor speed. The fork Is 
equipped with shutters attached to the end olthe 
tines. T he governor Is equipped with ~ target 
having black spots on a white background 
(Figure 83). 

(2) To check speed, the target should be well 
illuminated. Tap the speed Indicator fork lightly 
to make it vibrate. Hold the fork so that the 
shutters are close to the eye and view the tar
get through the openings In the shutters. U the 

· motor is running at the correct speed, the tar
get will appear to be stationary. U the motor Is 
running too fast, the spots will appear to be 
moving In the direction or motor rotation; It 
too slow, in the opposite direction. To Lncrease 
the speed, operate the speed a<ljustlng lever 
(Figure 83). To decrease the speed, operate 
the governor adjusting bracket (Figure 82). 

NOTE 

There is a possibility of setting the speed 
incorrectly; i.e., the speed could be h:oU the 
desued. speed, or some multiple thereof, 
even though the spots appeartobestatlonary 
when vie .. 'ed through the shutters of the 
speed indicator. This should be kept In mind 
if trouble is experienced in the operation of 
the unit. 

g. TO MEASURE RECEIVlNG RANGE 

(I) Mounted oo the selector mounting plate 
above \h• top end of the main shaft of the re
perforator is the range finder assembly which 
is used for the purpose of orienting the selec
tor to the lncom1ng signals. Transmit RY (the 
letters RY sent alternately) to the reperforator 
continually while the receiving range Is behlj! 
determined. The range may be taken as foUows: 
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(2) While RY Is being received, loosen the 
index arm thumb screw (Figure 14) and shift 
the lndeir: arm of the range finder toward 0 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. Determine the opposite end of 
the receiving-range by repeating the for egoing 
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. 

NOTE 

U facilities for transmitting biased test 
signals to the reperforator transmitter dis
tributor are available, the index arm should 
be set at the optimum setting for the recep
tion of biased signals . 

h. TO MOVE THE MOTOR UNIT 

(1) To facilitate some adjustments, the motor 
unit should be moved out of the way In the fol
lowing manner. Remove the motor unit base 
plate mounting screws. Sllde the motor unit, 
tape reel and relay assembly out of the way. 
When replaciAg the motor unit, make sure 
that the motor pinion is meshed with the gear 
on the main shaft and make sure that the base 
plate is resting against the eccentric stop on 
the r ight-band s ide. 

NOTE 

When moving the motor unit on which the 
relay asse!!!bly and ta~ reel a.3sembly are 
mounted, care should be taken so as not to 
damage the tape-out contacts or the cables. 

(2) Before proceeding to adjust the unit, it 
will be necessary to remove the following: 
Ribbon and ribbon spools (if present), base 
plate, tape chute, baffle plate (if present), 
transmitting and/ or switching control contacts 
cover plate, sensing shaft cover plate, lower 
chad chute (11 present ) and gear guard. 

2. ADJ USTING PROCEDURE 

a. MAIN SHAFT CLUTCH SPRING TENSION 
(Figure 4) 

With the teeth of the driven clutch member 
r esting against the teeth of the driving mem
ber, but not engaged, hook a 64 ounce scale 
over the throwout cam on the driven clutch 
member and pull as nearly In line with the shalt 
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as possible. It should require 24 to 30 ounces 
(for 60 wpm) and 32 to 42 ounces (for 75 wpm) 
to separate the clutch teeth. 

b. SELECTOR SEPARATOR P LATE ADJUST
MENT (Figure 5) 

NOTE 

The separator plate leaf springs are adjusted 
du ring the initial assembly of the unit and 
should require attention only if the selector 
has been damaged or dismantled. U it is 
found necessary to check the adjustment, 
extreme care should be exercised In the 
removal and displacement of the selector 
ie·ver springs to guard against distorting 
them. T he subsequent selector adjustments 
will be facilitated ll the swords and select.or 
levers are replaced in the identical posi 
tions they formerly occupied. 

The leaf springs should exert a light pressure 
against the swords. To adjust, bend the leaf 
springs at the nar row portions so that the ends 
of the springs are .050" to .060" below the 
under surface of the straight portions. 

c. MAIN SHAFT ADJUSTMENT 

The cams on the selector cam sleeve should 
line- up with their associated selector levers. 
Because of the ''build-up" of tolerances, the 
maximum out of line condition for any cam and 
its associated lever should not exceed .010" . 
To check alignment, rotate the selector cam 
sleeve at least one complete revolution. To 
adjust (for units not equipped with a 117387 
lower bearing retainer), loosen the four screws 
that bold the main shaft bearing caps (Figure 
3) and set the position of the main shaft. Tighten 
the screws. For units equipped with a 117387 
lowe r bearing retainer, the following applies: 
Tighten the upper cap mounting screws. Posi.
tlon the bearing retainer on the lower bearing 
cap so that the bridge rests against the lower 
face of the bail bearing and that it clears the 
lower bearing cap. Tighten the lower bearing 
cap mounting screws. 

d. MAIN SHAFT CLUTCH THROWOUT LEV
ER ADJUSTMENT (Figure 3) 

With the motor operating, open and close the 
signal llne and then stop the motor. Ther e 
should be from .010" to .020" clearance be
tween the teeth of the two clutch member s . Ad
just tile clute!\ tllrowout !ever by means of Its 
pilot screws to obtain this clearance. After 
adjusting, the lever should be fr ee, with not 
more than .002" end play. 

ORIGINAl 

' . 



e. MA1N SHAFT CLUTCH THROWOUT LEV
ER SPRING TENSION (Figure 3) 

With the clutch tbrowout lever re.uns against 
the lower surface of the driven clutch member, 
book an 8 ounce scale over the clutch throwout 
lever at the spring bole and pull horizontally 
at rlgbt angle to the clutch throwout lever. 
It should require 2-1/ 2 to 4 ounces to start the 
lever moving. 

t. MOTOR POSITION AND GEAR MESH AD
JUSTMENT 

(I) With the motor base plate eccentric atop 
approximately in the center of Its adjustment 
and with the base plate restt.nc agalnet this 
stop, a horizontal center Une through the main 
abaft gear should coincide approximately with a 
horizontal line through the center of the pinion. 
U necessary, a<ljust the he!Jbt of the motor by 
means of shims between the motor teet and the 
baee plate. US<! the same number of! shims 
under each motor foot. Tbe sblma not used 
should be retained beneath their respective 
mountt.nc screw lock washers to prevent the 
screws from protruding beneath the base plate. 

(2) Position the molor on Its base plate by 
means of Its mounting screws and the elongated 
holes so that there Is a barely perceptible 
amount of backlash between the molor pinion 
and the main shaft gear; check for one com
plete revolution of the matn sl\att gear. 

NOTE 

The gear play may be refined by pi vott.nc 
the motor base plate about the lett-band 
screw and by readJusting the eccentric 
stop. 

REMOVETHE RANGE FINDER ASSEMBLY 

• 
g. HOLDING MAGNET SELECTOR ADJUST

MENTS 

(1) ARMATURE PIVOT SCREW ADJUST
MENT (Figure 6) 

With the armature spring and the .eeleclor 
arm sprt.nc unhooked, the armature abould be 
tree on Its pivots with barely perceptible end 
play. To adjust, loosen the armature upper 
pivot screw !oct ._.t and poeltlon the armature 
by means of its upper pivot screw. Tl&bten the 
lock nut. 

(2) SELECTOR MAGNET ADJUSTMENT (Fl&
ure 7) 
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(a) SELECTOR CORE AND ARMATURE 
ALIGNMENT - PreUmlnary 

When the armature Ia In tla operated posi
tion, It should touch both magnet pOle faces 
approximately at their centers, and the cores 
should be located equl-dlatant, with respect to 
the outer edge of the armature as gauged bY 
eye when a light reflector such as a piece of 
white paper Is held behind the magnet. To ad
just, remove the selector magnet bracket from 
the typing unit and reposition the magnet core 
assembly with lla mountln.g screws loosened 
while holding the assembly ao that the cores are 
vertical and the armature, by Its own weight, 
rests against the pole faces. Tighten the magnet 
core assembly mountt.na screws and replace the 
selector magnet braclu!t. 

(b) SELECTOR CORE AND ARMATURE 
ALIGNMENT- Final 

With the armature lever spring and the 
selector arm sprt.nc In poeiUon (hooked), man
ually rotate tbe shalt and selector cam sleeve 
so that the armature lever slowly moves the 
armature toward the maJIIet core. Observe that 
the armature touches both core ends simul .. 
taneously and approximately In the center of 
cu rvatu.re; gauge by eye, bolding a Ugbt re
flector such as a piece or wblte paper behind 
the magnet and armature assembly. Adjust by 
repositioning the magnet core by means of its 
elongated mounting boles and mounting screws. 
Tighten the screws. 

NOTE I 

When the cores are in proper adju.stment, 
It should require at leut 3-1/ 2 pounds pull, 
with a 64 ounce scale appUed at rlgbt angle 
to the armature edie In Une with the arma
ture lever, to separate the armature from 
the cores wben a current or .020 amperes 
ts flowing through the magnet coils (coils 
in series shunted by a 5000 ohm resistor) . 

NOTE 2 

The adjustment may have to be modl!led In 
order to obtain the required receiving mar
gins and to prevent slow release of the 
armature due to oU-aeal. The margin re
quirement and the mtnlm11m magnetic pull 
requirement of 3-1/ 2 pounds should be con
sidered as .. Final Check .. tor the armature 
and core alignment. 

(3) SELECTOR ARM PIVOT SCREW ADJUST
MENT (Figures 8 and a) 

With the armature sprt.nc, the selector arm 
spring, and selector arm stop detent spring 
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unhooked, the selector arm should be free on 
Its pivots with barely perceptible end play, and 
the locking lever should overtravel the top and 
bottom edges o! the locking wedge. There 
should also be a minimum clearance of .008" 
between the selector arm and the armature 
extension and a minimum clearance of .010" 
between the selector arm and the selector arm 
stop detent when the play In the detent ts taken 
up In a direction to make thts clearance a 
minimum. The end play may be adjusted by 
means of the upper pivot screw. U the mini
mum clearance requirements are not met it 
wUl be necessary to remove the selector mag
net bracket and the selector arm bracket and 
adjust both pivot screws of the selector arm. 

(4) SELECTOR ARM BRACKET ADJUST
MENT (Figure 6) 

(a) The position of the selector arm bracket 
should be such as to provide some clearance, 
not more than .040", between each sword and 
either stop post, under the following conditions: 

(b) Remove the locking lever spring, the 
selector arm spring and armature spring. Ro
tate the main shaft until the No. 1 selector 
lever is resting on the peak of Its cam. With 
the selector arm In its unoperated (spacing) 
position, move the spacing arm of the No. 1 
sword against the selector arm extension. 
Then rotate the selector arm slowly toward 
the marking position until the selector arm 
just leaves the spacing arm of the No. 1 sword. 
There should be some clearance, not more than 
.040", between the No. 1 sword and the spacing 
stop post. 

(c) With the selector arm 1n its oper ated 
(marking) position, move the marking arm of 
the No. 1 sword against the selector arm ex
tension. Then rotate the selector arm s lowly 
toward the spacing position until the selector 
arm just leaves the marking arm of the No. 1 
sword. There should be some clearance, not 
more than .040", between the No. 1 sword and 
the marking stop post . 

(d) With each selector lever on the peak of 
Its cam, each associated sword should be tried 
for the foregoing requirement of some clear
ance, not more than .040". To adjust, loosen 
the selector arm bracket mounting screws just 
enough to make the bracket friction tight. Then, 
to equalize the clearance between the swords 
and the stop posts, loosen the centralizing 
eccentric screw lock nut and tum the eccentric 
screw clockwise to provide more clearance on 
the spacing side or counterclockwise to provide 
more clearance on the marking side . 
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NOTE 

Be sur e that the selector arm stop detent 
does not Interfere with the adjust ment. 

(e) The centralizing eccentric screw should 
always be located so that its indicating llne Is 
adjacent to the marked scale that has been 
provided on the bracket to aid in gauging the 
amount the screw must be turned. Tighten the 
lock nut when the selector arm has been 
centralized. To obtain the "some clearance, 
not more than .040", requirement between the 
swords and the stop posts, insert the 90783 
adju.sting wrench In one of the two holes pro
vided and turn the wrench to move the bracket 
closer to or farther fr-om the swords as re
quired. Then tighten the selector arm bracket 
mounting screws. Replace the locking lever 
spring, selector arm spring, and armature 
sprl.ng. 

(5) LOCKING WEDGE ADJUSTMENT (Figure 
10) 

With the locking lever on a high part of its 
cam, the front end of the locki.ng wedge should 
clear the locking lever by .005" to .012" when 
the end of wedge Is held In line with the locking 
lever. To adjust, loosen the locking wedge 
mounting screw and position the locking wedge 
In Its guide; then tighten the mounting screw. 

(6) LOCKING LEVER SPRING TENSION (Fig
ure 10) 

With the locking lever on the high part of Its 
cam, hook an 8 ounce scale on the end of the 
locking lever, at the spring hole, and pull In 
line with the spring. It should require from 4 to 
5-1/ 2 ounces to start the lever moving away 
from the cam. 

(7) SELECTOR ARM STOP DETENT ADJUST
!\tENT (Figure 8) 

(a) With the selector ar m spr ing removed 
and the locking lever on the low part of its cam, 
there should be an equal amount of clearance, 
within . 003", between the sides of the locking 
wedge and the locking lever when the selector 
arm Is In the MARKING or SPACING position. 

NOTE 

When checking the MARKING position, be 
sure that the selector arm operating screw 
does not Interfere with the movement of the 
selector arm. 

(b) To adjust, loosen the screw that mounts 
the selector arm stop detent eccentric post just 
enough to make the post fr iction tight. Posltlo:n 
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the stop detent by turni11g the post; then tighten 
the post mounting sc~w. 

(8) SELECTOR ARM STOP DETENT SPRING 
TENSION (Figure 8) 

Unhook the stop detent aprtl\g from the lock
Ing lever guide and hook an 8 ounce scale tn the 
spring eye. It should require 4 to 5 ounces to 
pull the sprtl\g to Its position length. 

(9) SELECTOR LEVER SPRING TENSION 
(Figure 10) 

With the code bars In the MARKING position 
and the main bail In Its blgbeat position, move 
the swords manually to the SPACING !POfJitlon. 
Hook a 32 ounce scale over the end of each se
lector lever at the selector cam aleeve and pull 
radially to the main sbatt. It abould require 
6 to 10 ounces to start eacb selector lever 
movll\g. 

NOTE 

When c.hecking the tension or tho Jlelector 
lever springs, make sure that the selector 
levers are tree and without bind. 

(10) SELECTOR MAGNET BRACKET POSI
TION ADJUSTMENT (Figure 11) 

With the main shaft In the atop position, ro
tate the selector cam sleeve until the locking 
lever just drops otf the high part of Ita cam, 
then rotate the cam sleeve backward until the 
rotation Is stopped by the locking lever. With 
the selector arm locked In Ita MARKING posi
tion, there should be a clearance at .058" to 
.Ofl5" between the armature extenalon and the 
face of a tooth on the armature cam. To adjust, 
loosen the selector magoet bracket mounting 
s c rews and the selector magnet bracket adjust
Ing arm mounting screws just enoogh to make 
the bracket and adjusting arm friction tight. 
Then position the selector magnet bracket by 
means oftbe adjusting arm using the 90?83 ad
justing wrench. To do this, Insert the adjusting 
wrench In the hole above the end of the adjust
Ing arm and rotate the wrench. Tighten the 
bracket and adjusting arm moontlng screws. 

NOTE 

When checking this requirement, the arma
ture extension should be held approximately 
.045" from the bottom at the noccb at Its 
cam. Tbe wider the clearance the more 
negative Internal bias. Values between .058" 
and .062" are usually the most favorable, 
especially at 75 speed. 

ORIGINAL 

2038 

• 

(11) SELECTOR MAGNET BRACKET AD
JUSTMENT (Figure?) 

NOTE 

When m•!c1ng thlJI adjustment, the selector 
arm should be kept In the MARKING posi
tion. 

(a) With the selector magnet energized, the 
clearance between the selector ar m operating 
scr ew and the selector n.rm shoold be .004" to 
.006" greater when the armature extension ts 
on a peak of Its cam than when the armature 
extension Is opposite an Indent on the cam. 

1. To adjust, de-energ-Ize the magnet and 
rotate the selector cam sleeve until the arma
ture extension Is restJnc on a peak otthe arma
ture cam. Whlle boldfl\g the cam sleeve In this 
position, turn tbe main shaft to a point where It 
moves the armature extension the greatest 
dlatance. 

2. With the selector magnet still de-ener
gized, loosen the selector magnet bracket mount
tl1g screws and, by means Of Its adjusting screw, 
rotate the selector magnet bracket so that the 
armature just touches the pole races; then turn 
the adjusting screw an additional one-tenth of a 
turn counterclockwise. This will press the 
armature firmly against the magnet cores. 
(While making the one-tenth of a turn adjust
ment, be careful to avoid lost motion due to 
loose fitting screw threads.) 

3. With the selector magnet energized, 
meaSure the clearance between the selector arm 
operattl\g screw and the selector arm, and, U 
there Is no clearance , back off the selector arm 
operat:ing screw to provide at least .006u clear
ance. Then rotate tbe selector cam sleeve so 
that the armature extension Is opposite an In
dent at Its cam and again measure the clear
ance between the selector arm operating screw 
and tbe selector arm. U the dlUerence In the 
two clearances exceeds .006"', the selector 
magnet bracket adjusting screw shoold be turned 
clockwise. U the dilference In the clearance 
is less than .004'", turn the screw counterclock
wise. Tighten the selector magnet bracket 
mounting screws . 

(12) ARMATURE SPRING TENSION ADJUST
MENT (Figure 7) 

(a) Unhook the armature aprtl1g from its 
sprtl\g arm and rOiate the main sbatt unW the 
armature extension Ia on a high part at Its 
cam. With a 32 ounce scale hooked In its spring 
eye, pull the sprlllJ to Its position lel\gth. n 
should require U1e followil\g tensions: 
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I. U a distortioo test set Is available, the 
armature spring tensioo should be set' within 
13 to 24 ounces, to obtain optimum margins for 
the reeeptlon of biased signals. 

2. U no distortion test set Is available, the 
sprfiig tension should be set, within 13 to 24 
ounces, to obtain optimum margins tor the re
ception or unbiased signals. A spring tension 
value or 16 to 19 ounces tor .060 ampere Une 
current (colla In '>parallel") and of a to 17 
ounces tor .020 ampere Une current (coils In 
"series") may serve as a guide ln '*-atntng 
optimum margins. 

(b) To adjust, loosen the spring arm mount
Ing nut and position the spring arm. Then 
tighten the mounting nut. Rehook the armature 
spring. 

(13) SELECTOR ARM OPERATING SCREW 
ADJUSTMENT (Figure 12) 

With the selector magnet enerctzec! and the 
selector cam sleeve rotated so that the arma
ture extension Is opposite an Indent of Its cam, 
there should be a clearance of .003" to .006" 
between the selector arm operating screw and 
the selector arm. To adjust, loosen the selec
tor arm operating screw lock nut and position 
the screw; then tighten the lock nut. 

(14) SELECTOR ARM SPRINGTENSION(Ftg
ure 13) 

Unhook the selector arm stop detent spring. 
With the armature extenstoo on a htgh part or 
Its cam and the locktog lever held away from 
the locking wectge, hook an 8 ounce scale over 
the end of the locking wedge and pull parallel 
to the selector arm spring. It should require 
1-1/4 to 1-3/ 4 ounces to start the selector arm 
moving. Reform the outer loop of the selector 
arm spring, If necessary, to meet thts require
ment. Replace the detent sprtng. 

NOTE 

In reforming, do not nick, crimp, or other
wise deform the spring wire. 

(15) STOP LEVER ECCENTRIC SCREW AD
JUSTMENT (Flgure 14) 

The stop lever on the range finder assembly 
should overtravel the la1chlng race of the trip 
latch by not more than .006". To adjust, loosen 
the stop lever eccentric screw nut and position 
the screw; then tighten the nut, maktog eertato 
that the tlgbtenlng or the nut does not disturb 
the adjust ment. 
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(16) TRJP LATCH SPRING COMPRESSION' 
(Figure 14) 

When measuring tbls requirement, the range 
finder assembly should be held ln a horizontal 
position . Apply the push end of an8ounce scale, 
held In a vertical position, to the trip latch, 
as near to the stop lever as possible. It should 
require 1 to 1-1/ 2 ounces when pUShing upward 
to start the trip latch moving. 

(17) STOP LEVER SPRING TENSION (Figure 
15) 

NOTE 

Be sure that the stop lever eccentric has 
been actJusted before checldng thlS require
ment. 

Wlth the trip latch plunger held operated, 
hoolt an 8 ounce seale on the end of the stop 
lever of the range finder assembly and pull 
horl zontally at right angle to the stop lever. It 
should require 3/ 4 to 1-1/ 4 ounces to start 
the lever moving. 

(18) SELECTOR STOP ARM AND STOP LEV
ER ENGAGEMENT ADJUSTMENT (Units equip
ped wiUl Adjustable Range Seale Assembly only) 

NOTE 

Replace the range tinder assembly. In re
plsclng the assembly, avoid jam~ the 
trip latch plunger against the armature trip 
oU screw; alao make sure that the round Up 
of the clutch release lever is under the trip 
latch plunger and between the trip latch bell 
crank and Its bracket. 

With the selector magnet armature in the 
spacing position, rotate the selector cam sleeve 
until the stop arm moves the stop lever to Its 
maximum travel beyond the stop of the trtp 
latch. Loosen the range scale assembly mount
lng se rewa and the positioning Unk mounting 
screw just enough to make them friction ttgbt. 
Position the range seale assembly so that the 
overtravel of the stop lever beyood the trip 
latch Is at least half but not more than the width 
of the stop lever. Thls should be checked with 
the range Indicator set at 15, 80, and 105 on the 
range scale. Tighten the mounting screws and 
the positioning !Ink screw. 

(19) TRIP OFF SCREW ADJUSTMENT (Fig
urea 14 and 16) 

(a) There should be some clearance, not 
mor e than .004" between the stop lever and the 
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trip latch when the armature Ia In the unoper
ated position and the selector cam sleeve Is ro
tated Witll the stopping edge of the slop lever Is 
directly below the latclling surface of the trip 
latch. While checking the above clearanc e, take 
up the play in the stop lever with a screwdriver 
applied axially adjacent to the spring bole as 
close to the bearing as possible with thrust In 
the direction of the t r ip latch. Thla cl<!arance 
should be held to a minimum to favor the "at 
least .002" end play of the t r ip plunger. 

(b) The tr ip latch plunger s hould have at 
least .002" end play when the ar matura Is held 
In the attracted posi tion and when the stop lever 
Is resting against Its eccentric stop post. 

(c) To adjust , loosen the t rip oil screw lock 
nut and position the screw to meet the first 
requirement. The latter requirement aarves as 
a check on the trip off screw adjustment and 
alao on the adjustment ol the selector magnet 
braeket (F\gure 14). 

(20) MANUAL T APE-OUT MECHANLSM AD
JUSTMENT (Figure 17) 

(a) The rOWld tip of the clutch release lever 
should be positioned approximately midway be
tween the t r ip latch plunger and the bracket, 
and the clutch release lever s hould not llmlt 
the upper range movement of the Indicator arm 
on the range IInder scale. 

(b) To adjust, loosen the set screws In the 
clutch release lever set collar and poelllon the 
lever by means ol the set collar. Tl&hten the 
set screws. 

(c) The clutch release rod should sllde 
freely on its shoulder screw. To a.ctjuat, loosen 
the lock nut on the front shoulder screw and 
position the screw. Tighten the lock nut. 

(d) It should require 2-3/ 4 to 3-3/ 4 ounces 
to start the clutch release rod moving when the 
push end ol an 8 ounce scale Is applied to the 
end ol the push rod and pushed parallel to the 
rod. 

h. REPERFORATOR TRANSMITTER om
TRIBUTOR PROPER 

(l) PULL BAR GUIDE ADJUSTMENT (Figure 
21) - Non-typing equipment only 

There should be .004" to .080" clearance be
tween the end of the No. I T lever and the bot
tom of the slot in the code bar measured at the 
point ol closest approach. Also, see !bat there 
Is some clearance between the ends of the Noe. 
2, 3, 4, and S T levers and their rupectlve 
code bars measured at the point ol closest 
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approach. To meet thl4 requirement, position 
the pull bar guide In 114 elongated mOWltlng 
boles by means of the mOWIUng screws. Tighten 
the mruntlng acrewa. 

NOTE 

In the following adjustments, when position
Ing the main ball adjusting screw or re
moving the main ball spring ,it will facilitate 
the adjustment or removal 1! the motor unit 
is pivoted to the left. 

(2) MAIN BAIL ADJUST ING SCREW PRE 
LIMINARY ADJUSTMENT - Non-typing equtp
ment only 

NOTE 

Final adjustment In paragraph h.(39). 

With the main ball roller on the b1gh part of 
Its eam (Figure 3) there sbould be a clearance 
ol .060" to .080" between tbe main ball and the 
upper left extension ol the main ball bracket 
at the point ol closest approach. To adjust, 
loosen the lock nut; position the main ball ad
Justing screw (Figure 3). Tighten the lock nut. 

(3) MAIN BAIL GUIDE ADJ USTMENT -Non
typing equipment only 

Loosen the mounting screws on the two main 
ball guides (Figure 20). Position the left guide 
In the mldd.le ol Its acljustment and tighten the 
mOWiting screws. Remove the main ball spring 
(Figure 3). Position the right main ball guide 
so that the main ball ( Flgu re 3) will fall to its 
down position ol 114 own weight when manually 
raised to 114 uppermoet position and released. 
T ighten the mountinc screws. When f1nally ad
justed, the main bail should not bind In any 
position of 114 stroke. Replace the main bail 
spring. 

(4) INSTRUCTIONS FOR REMOVING TYP E 
BASKET ASSEMBLY - Typing equipment only 

NOTE 

In order to measure the Pull Bar Spring 
Tension or a(!just the 1\inctlon bar spring 
bracket , it is necessary to remove the type 
basket assembly. 

(a) Remove the switching contact mOWlting 
plate assembly - units with switching (pull bar 
operated) contacts only. 

(b) Unhook the code bar locking lever spring 
and the pull bar springs which are hOOked to the 
left and right spring brackets ol the ribbon 
mechanism. Set unit on Its back supports . 
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(c) Remove the three code punch bracket 
assembly mounting screws. 

(d) Rtmove the sensingandd.istributorelutch 
detent lever bracket assembly by means of Its 
two mounting screws. 

(e) Remove the three type basket assembly 
mounting screws. 

(f) Unhook the punch ball arm spring lo
catsd behind the punch arm link. 

(g) Remove the ribbon spools and ribbon . 

(h) Remove the code punch block assembly 
rear mounting screw. 

(I) Remove the front mounting screw ot the 
right rlbbon spool bracket. Loosen the rear 
mounting screw and awing the bracket so that 
the ribbon spool cup will not interfere with the 
removal ot the type basket. 

OJ Lilt the code punc:b bracket assembly and 
code punch bLock assembly out of the w11t. 

(k) Then, with the pull bars held out of en
gagement with tthe pull bar gulde (use a pleee ot 
strlng or wire), slide the type bar basket as
sembly upward and out or the unit . 

(5) FUNCTION PULL BAR SPRING BRAC
KETS ADJUSTMENT (Figure 18) 

The pull bars supported by the function bar 
spring brackets should be free and without bind 
and they should have approximately equal clear
ance between the correspood.lng edges or the 
function bar aprLna brackets. Adjust both the 
rlgbt and the len function bar spring brackets 
by rotating them on their mounting screws. 

(8) PULL BAR SPRING TENSIONS (Figure 
19) - Typlng equipment only 

Unhook the spring from eacb pull bar. With 
an 8 ounce scale held In a vertical position, 
hook the seale In the spring eye. It should re
quire 3 to 4 ounces to extend any pull bar spring 
(with auoclated type bar) to Its position length 
and 5-1/ 2 to 8-S/4 ounces to extend any pull 
bar spring (without associated type bar) to Its 
position lenctb. U trouble ls experienced due to 
switching (pull ba.r operated) contact bounce, It 
may be necesaary to select other springs with 
tensions toward the high limit, not to exceed the 
applicable llmlt. 

NOTE 

For a<ljuatments of pull bar springs that are 
attacbecl to either the right or len function 
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pull bar spring bracket, see "OODE BAR 
LOCKING LEVER SPRING TENSION AD
JUSTMENT" and "LEFT FUNCTION PULL 
BAR SPRING BRACKET ADJUSTMENT." 

(7) REPLACE THE TYPE BASKET BY RE
VERSING THE PROCEDURE FOLLOWED IN 
REMOVING IT - Typing equipment only 

NOTE 

In order to make the following adjustments, 
It will be necessary to move the motor out 
ot the way. Remove the two rear mounting 
screws of the motor plate ancl swing the 
motor out of the way. See Paragraph l.h. 

(8) MAIN BAIL ROLLER GUIDE ADJUST
MENT - Typing equipment only 

(a) The matn ball should be free throughout 
lis travel and the roller guides (Figure 20) 
abould be positioned so that the requirements 
apec:l!led In the following aCIJustments can be 
met: 

PULL BAR GUIDE ADJUSTMENTS (Figure 
21 and paragraph 2.b. (9)) 

MAIN BAIL ADJUSTING SCREW PRELIM
lNARY ADJUSTMENT (Figure 3 and para
graph 2.h.(l0)) 

MAIN BAIL ADJUSTING SCREW FINAL AD
JUSTMENT (Figure 3 and paragraph 2.h.(39)) 

(b) To determine freeness, position the ma.ln 
aba1t ao that the matn ball ls In Its uppermost 
position, remove the matn ball spring and bold 
the ribbon feed lever roller away from the main 
ball plunger. The matn ball should !all to Ita 
lower posltloo or Its own weight. U the main bail 
Ia tree, the position of the guides need not be 
checked unless difficulty In meeting the require
ments or the aforementioned adjustments are 
encountered. 

{c) To adJust the matn bail roller guides, 
proceecl as follows: 

1. Position the pull bar gulcle (code bar 
mounting plate) so that It ls ln the middle of 
the adjustment provided by Its elongated mount
Ing bole~ and loosen both mounting screws of 
each main ball guide. See Figure 20. 

2. Wltb tbe BLANK combination set up and 
the -matn ball opposite the bumpe on the uo
aelected pull bars, position the ball roller 
guldea so that the clearance between the main 
ball and the LETTERS and FIGURES pull bar 
bumps ls approximately equal. Tighten the 
upper mounting screws or the right-hand guide 
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so that the guide is friction tight. See Figure 
20A. 

3. With the main ball roUer on Ule blgh 
point of its cam, sbift the main ba.U guides, ll 
necessary, so that the clearance between the 
code bars and the LETTERS and FIGURES pull 
bars is approximately equal. (lt may be nec
essary to advance the main ball adjusting screw 
to obtain the clearance between the pull bars 
and code bars.) Tighten the lower mounting 
screw of the right-hand main ball roller guide 
friction tight. See Figure 20B. 

4. Recheck adjustment 2. and fully tighten 
both- mounting screws of the right-band guide 
after making any necessary readjustments. 

5. Remove the main ball spring (Figure 3) 
and liold the ribbon feed lever roller away !rom 
the main ball plunger. Poeltlon the lett-hand 
ball roller guide so that the main ball Ia tree 
thrrugbM Its travel. After tightening Ule mount
Ing screws of the lett-band ball roller guide, 
check the freeness ot the main ball by raising 
It to Its uppermost position, manually, and 
releasing it. It should tall to Its lower position 
ot Its own weight. Replace the main ball spring. 

(9) PULL BAR GUIDE ADJUSTMENT (Figure 
21) - Typing equipment only 

(a) With the BLANK combination set up , 
there should be .008" to .020" clearance be
tween the unselected pull bars and the main 
ball when the main ball Is opposite the pull 
bar hump and the play of the main baU is taken 
up in the direction to make thla clearance a 
minimum. With the LETTERS combination set 
up, there should be .008" to .020" clearance 
between the main ball and the BLANK pull bar. 

(b) There should be .00." to .080•· clearance 
between the end of the No. I T lever and the 
bottom of the slot in the code bar measured at 
the point of closest approach. Aleo see that 
there Is some clearance between the ends of 
Nos. 2, 3, 4, and 5 T levers and their respective 
code bars measured at the point ot closest 
approach. 

(c) To meet these requirements, a«just the 
position of the pull bar guide by means of Its 
mounting screws. 

(10) MAlN BAIL ADJUSTING SCREW PRE
LIMINARY ADJUSTMENT (FigureS)- Typing 
equipment only 

NOTE 

MAIN BAIL ADJUSTING SCREW FINAL 
ADJUSTMENT is paragraph 2.b.(S9). 
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When the BLANK and LETTERS combinations 
are set up In turn and the main ball roller Is on 
the high part ot its cam, there should be .010" 
to .050" clearance between Ule unseleeted pull 
bars and the Inner edges of the code bars when 
the play In the main ball and pull bars is taken 
up In a direction to make this clearance a mini
mum. To adjust, loosen the lock nut and posi
tion the main ball adjusting screw. Tighten the 
lock nut. 

( 11) RIBBON SPOOL CUPS ADJUSTMENT 
(Figure 22) - Typing equipment only 

(a) The center ot the lett ribbon roller 
should be 5-7/16" to 5-9/ 16" !rom the surface 
ot the boss on which the pivoted sensing unit 
mounts. To adjust, position the ribbon spool 
by means ot Its lock nut. 

(b) The center of the right ribbon roller 
should be 4-11/ 16" to 4-13/ 16" !rom the sur
face or the boss on wblcb the code punch as
sembly is mounted. To a<ljust, position the 
ribbon spool cup by means ot its lock nut. 

(12) LEFT AND RlGHT RIBBON SPOOL 
BRACKET ADJUSTMENT (Figures 23 and 24)
Typing equipment only 

Both left and right ribbon spool cups should 
be In line and the right allid left ribbon drive 
shaft bevel gears should have a minimum amount 
of play without binding when. In mesh with their 
respective ribbon teed shaft bevel gear. Cheek 
throughout a complete revolution ot the ribbon 
spool shaft. (See Figure 28.) To adjust, loosen 
the right and left ribbon spool bracket mounting 
screws and lock nuts. Poeltion the brackets and 
tighten the mounting screws and lock nuts. 

(13) LEFT RmBON SPOOL SHAFT ADJUST
MENT (Figure 23) - Typing equipment only 

The lett ribbon spool shalt should have some 
end play, not more than .010". To adjust, posi
tion the lett ribbon spool s haft gear by means 
of its set screw so that the set screw engages 
the nat on the shaft. 

(14) LEFT RIBBON SPOOL DRlVE SHAFT 
ADJUSTMENT (Figure 23) -Typing equipment 
only 

The left ribbon spool drive shaft should pro
trude appro.x!mately the same distance through 
the bevel gear as It does througb the front ot 
the ribbon spool bracket. Poelllon by means ot 
the bevel gear on the abaft. 

(15) LEFT RIBBON SPOOL DRIVE SHAM' 
DRIVING GEAR ADJUSTMENT (Figure 23) 
Typing equipment only 
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The left r ibbon spool drive shaft gear should 
mesh fully with the inter mediate gear . To ad
just, position the drive gear by means or Its 
set screw. 

NOTE 

The intermediate gear should have some 
end play and run freely In mesh with the 
driving gear and the ribbon spool shaft 
gear. 

(16) LEFT RIBBON REVERSE ARM SHAFT 
ADJUSTMENT (Figure 23) - Typing equip
ment only 

{a) Units not equipped with r ibbon r ever se 
arm yield spring: 

1. The left ribbon reverse arm shaft should 
be set flush with the front of the ribbon spool 
bracket when the left r ibbon reverse arm is 
held against the bracket. To acijust, loosen the 
left ribbon reverse arm set screw and posi
tion the shaft. Tighten the set screw. 

2. The left ribbon reverse arm shaft should 
have some end play, not mor e than .010". To 
adjust , loosen the set screw in the collar and 
position the collar. Tighten the set screw 
after locating It so that It is easily accessible. 

(b) Units with ribbon reverse arm yield 
spring (Figure 85): 

1. The left ribbon reverse shaft should be 
set 1 lusb with the f ront or the ribbon spool 
bracket. 

2. To adjust, loosen the set screw or the 
spring block, and it necessary, the set screws 
or the ribbon r everse shaft collar and link. 
Posit ion the shaft while holding the ribbon re
verse arm against the ribbon spool bracket 
and the spring block against the reverse arm. 
Tighten the spring block set screw. 

(17) R!BBON REVERSE ARM SHAFTS COL
LAR ADJUSTMENT (Figure 85) - Typing equip 
ment with r ibbon reverse arm yield spring only 

Both r ight and left r ibbon reverse arm shafts 
should have some end play, not more than .010". 
To adjust, position the collar on each shaft by 
means or Its set screw. Locate the set screws 
so that they are easily accessible when the 
r ibbon r ever se arms are held up against the 
ribbon spool cups . 
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(18) RIGHT R!BBON SPOOL SHAFT ADJUST
MENT (Figure 24) - Typing equipment only 

There should be some end play, not more than 
.010", in the right ribbon spool shaft. To ad
just , shift the ribbon feed shaft to the left s ide 
and position the right ribbon spool s haft bevel 
gear. Make certain the set screw engages the 
flat surface on the shaft. 

(19) RIGHT R!BBON REVERSE ARM SHAFT 
ADJUSTMENT (Figure 24) - Typing equipment 
only 

(a) Units not equipped with ribbon rever se 
arm yield spring: 

I . The right ribbon reverse arm sha.tt 
shoUid be set flush with the front or the ribbon 
spool bracket when the right ribbon reverse arm 
Is held against the bracket. To adjust, loosen 
the right r ibbon reverse arm set screw and po
sition the shaft. Tighten the set screw. 

2. The r ight ribbon rever se arm shaft should 
have some end play, not more than .010". To 
adjust , loosen the set screw in the collar and 
position the collar. Tighten the set screw aft er 
locating it so that i t is easily accessible. 

(b) Units with r ibbon rever se ar m yield 
spr ing: 

1. Loosen the set screw or the reverse arm 
operating sleeve and, If necessary, the set 
screws or the s haft collar and link. Slide the 
reverse arm shaft toward the front so that the 
reverse arm rests against the ribbon spool 
bracket. Position the reverse arm operating 
sleeve on the shaft so that the reverse arm en ... 
g;~ges tile center (approximately) of tile sleeve 
extension arm. With the reverse arm held 
agaunst the spool cup tighten the sleeve set 
screw and the collar and link set screws if they 
were loosened. 

2. Check !or freeness and !or the some, not 
more than .010", end play requirement or the 
right ribbon reverse arm shaft. Tighten the col
lar set screw; see paragraph 2.h.(17). 

(20) R!BBON SPOOL SHAFTS COMPRESSION 
SPRING ADJUSTMENT (Figure 25) - Typing 
equipment only 

Move the r ibbon feed shaft to its left -hand 
position. Hook an 8 ounce scale over the pin 
In the right r ibbon spool shaft, and pull hori
zontally at right angle to a line through the 
center of tile pin and the center of the ribbon 
spool shaft. It s hould require 2-1/ 2 to 5 ounces 
to start the ribbon spool shaft moving. The 
prOper compr ession of the ribbon spool shaft 
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spring can be obtained by means of the spring 
adjusting collar. Move the ribbon feed shaft 
to its right- nand position and adjust the left
hand compression spring in the same manner. 

(21) RIBBON SPOOL SHAFTS SLOT ADJUST
MENT (Figure 23) - Typing equipment only 

The r ibbon spools should be held flrmly In 
place on the ribbon spool shaft. To adjust, 
spread the prongs at the ends of the ribbon 
spool shafts. 

(22) RIBBON REVERSEPAWLLINKAOJUST
MENTS (Figure 26) - Typing equipment without 
ribbon reverse arm yield spring 

There should be .015" to .040" clearance be
tween both right and left ribbon reverse pawls 
and the ribbon reverse ball when the ribbon 
reversing arms are against the ribbon spool 
cups and the ribbon reverse bail ts opposite 
each ribbon reverse pawl. The reverse pawl 
links should not bind on their shoulder screws. 
To adjust, position the ribbon reversing arms 
on the ribbon reverse arm shafts by means of 
their set screws. 

(23) RIBBON REVERSE PAWL LINKS AD
JUSTMENT (Figure 86) - Typing equipment 
with ribbon reverse arm yield spring 

The ribbon reverse bail should clear both 
left and r ight-hand ribbon reverse pawls by 
.015" to .040" when the r ibbon reverse ball Is 
apposite the reverse pawts and the ribbon re
verse arms are against the spool cups. When 
checking the .015" clearance, the play in the 
ribbon r everse bail should be taken up In a 
direction to make the clearance a m1n1mum. 
When checking the .040" clearance, the play In 
the ribbon reverse ball shouid be taken up in a 
direction to make the clearance a maximum. To 
adjust, position the spring block on the left rib
bon reverse shaft and the sleeve on the r ight 
ribbon reverse shaft. Check tor the some, not 
more than .010", end play requirement of the 
ribbon reverse shafts; see paragraph 2.h.(17). 
Make certain that the ribbon reverse pawl links 
do not bind on their shoulder screws. 

(24) RIBBON REVERSE ARM YIELD SPRING 
TENSION ADJUSTMENT (Figure 86) - Typing 
equipment with ribbon reverse arm yield spring 
only 

Position the ribbon reverse bail so that it will 
block the full travel of the ribbon reverse arm, 
and with the ribbon rever se pawl resting against 
the ribbon reverse bail, apply the push end of an 
8 ounce scale, held at a right angle to the ribbon 
reverse arm at the center where the ribbon is 
threaded. It should require 1-1/2 to 4-1/2 
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ounces to start the r ibbon reverse arm moving. 
I! It Is necessary to Increase or decrease the 
tension, remove the spring and adjust by bend
ing. 

{25) RIBBON FEED SHAFT SAFETY SPRING 
COMPRESSION {Figure 27) - Typing equipment 
only 

With the main bail In Its extreme upper posi
tion, slide the ribbon feed shaft to Its left- hand 
position (rear view). Apply the push end of a 
12 pound scale to the upper end of the right 
r ibbon r everse pawl and push down vertically. 
It should require 3 to 5 pounds to start the 
spring collar moving. 

NOTE 

When measuring this tension, hold the rib
bon feed shaft to prevent It from moving. 
Slide the ribbon feed shaft to It§ right-hand 
position, and check the ribbon feed shaft left 
safety spring In a similar manner. 

REMOVE THE RIBBON FEED PAWL AND 
CHECK PAWL 

(26) RIBBON FEED SHAFT DETENT PLUNG
ER SPRING COMPRESSION (Figure 28) -
Typing equipment only 

With the ribbon feed shaft In Its lett- hand 
position, apply the push end of a 12 pound scale 
to the left-end of the shaft and push In line with 
the shaft. It should requi .. e 1-1/ 2 to 3-1/ 2 
pounds to move the shaft to Its right-hand 
position. 

(27) RIBBON FEED LEVER SPRING TEN
SION (Figure 29) - Typl.ng equipment only 

With the ribbon feed lever roller In the 
plunger Indent, hook a 32 ounce scale over the 
tap of the ribbon feed lever and pull horizontally 
toward the front of the unit. It should require 
12 to 18 ounces to start the lever moving. 

REPLACE THE RIBBON FEED PAWL AND 
CHECK PAWL 

(28) RIBBON CHECK PAWL ADJUSTMENT 
Typing equipment only 

The upper end of the ribbon check pawl (Fig
ure 30) should be 1/16" (plus or minus 1/64") 
below the lower surface of the pull bar guide. 
Adjust by means of the ribbon check pawl 
mounting screw (See Figure 20). 
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(29) RIBBON CHECK PAWL SPRING PRES
SURE (Figure 30) - Typing equipment only 

With a 32 ounce scale hooked overthe extreme 
lower end of the ribbon check pawl and pulled 
at right angle to the pawl, It should require 
6 to 9 ounces to start the pawl moving away 
from the ratchet. Make certain that the working 
edge of the pawl does not bind against a tooth 
on the ratchet when measuring this pressure. 
To adjust, bend! the r ibbon check pawl. 

(30) RIBBON FEED PAWL ADJUSTMENT
Typing equipment only 

With the main ball in Its topmost position, 
locate the r ibbon feed pawl (Figure 30) so that 
the surface engaging the r atchet is back of the 
vertical centerline of the r atchet and so that 
the r atchet is r otated one or two teeth for every 
revolution of t!he main shaft. Make this check 
throughout a complete r evolution of the r ibbon 
feed shaft. To adjust, position the r ibbon feed 
pawl by means of Its mounting screw. 

(31) RIBBON FEED PAWL SPRING PRES
SURE ADJUSTMENT (Figure 30) - Typing 
equipment only 

With the r ibbon feed shaft pushed to the r ight, 
the main shaft in its stap position and a 32 
ounce scale .hooked over the extreme front 
edge of the ribbon feed pawl and pulled at right 
angle to the pawl, It should require 6 to 9 ounces 
to start the pawl moving away from the ribbon 
feed ratchet. Make certain that the feeding edge 
of the pawl does not bind against a tooth on the 
ratchet when tension is being measured. To 
adjust, bend the r ibbon feed pawl spring. 

(32) RIGHT AND LEFT RIBBON REVERSE 
PAWLS SPRING TENSION (Figure 27) -Typing 
equipment only 

With the ribbon feed shaft in its left-hand 
position, hook an 8 ounce scale over the spring 
post on the left r ibbon reverse lever and pull 
in line with the spring. It should require 1-3/4 
ounces to 3-3/ 4 ounces to start the lever 
moving. Move the ribbon feed shaft to its r ight 
hand position and check the r ight ribbon re
verse pawl spr ing in the same manner. 

(33) LEFT FUNCTION PULL BAR SPRING 
BRACKET ADJUSTMENT (Figure 31)- Typing 
equipment only 

With the ma:ln ball In it5 extreme downward 
position, hook an 8 ounce scale over the space 
pull bar, just below the hump, and pull hori
zontally at r ight angle to the pull bar. It should 
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reqtlire I to 1-1/2 ounces to star t the pull bar 
moving. Adjust the position ofthespringbracket 
by means of Its lock nut to meet this require
ment. 

(34) LOCKING LEVER BRACKET ADJUST
MENT - Non- typing equipment only 

With the main bail in i ts lowest position and the 
code bars moved to the MARKING position, the 
blocking surface of the code bars should be 
appr oximately parallel (vertically) to the ad
jacent surfaces of the bell cranks when gauged 
by eye. To adjust, loosen the locking lever 
bracket mounting screws and posi tion the 
bracket. Tighten the mounting screws. See 
Figure 43. 

(35) CODE BAR LOCKING LEVER SPRING 
TENSION (Figure 32) 

With the main ball in Its extreme upward posi
tion and the code bar bell cranks held away 
from the code bar locking lever, hook an 8 ounce 
scaUe over the code bar locking lever In line 
with the No. I code bar and pull horizontally 
at right angle to the locking lever. It should 
require 3-1/ 2 to 5 ounces to start the locking 
lever moving. For typing equipment: to adjust , 
posmon the spring bracket with the mounting 
nut loosened; tighten nut. For non- typing equip
ment: bend the ear of the spring bracket. 

(36) PULL BAR GUARD ADJUSTMENT -
Typ:ing equipment only 

(.a) With the main ball In Its normal down
ward position, the 984 79 pull bar guard should 
be adjusted to meet the following requirements 
for the end pull bars: 

(b) With the type bar against the platen there 
should be some clearance, as gauged by eye, 
between the pull bar and the 98479 pull bar 
guard (Figure 33B). 

(c) The same clearance should be obtained 
tor pull bars not having type bars associated 
with them. To check thls adjustment, raise the 
pull bar by hand to a point wher e there is a 
minlmum clearance between the pull bar and 
the pull bar guard when the pull bar is in con
tact with the main ball. (,Shift the platen to the 
prOper position to permit raising of pull bar.) 

(d) With the type bars against their back 
stop it should not be possible to manually 
disengage the pull bars from their guide slots. 
I! the pull bars strike the guard when the type 
bar is against the platen, remove washers from 
the side on which this difficulty occurs. If pull 
bars can be pulled out of their slots, add 
washers on the side on which difficulty occurs. 
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li the 7002 washers do not result In a. correct 
adjustment, replace one of them with a number 
of 8896 shims. (The 7002 washer Ia .028" thick; 

the 8898 sl!lm iB ,004" thick.) 

(e) To adjust the 98479 pull bar guard, loosen 
one of its mounting screws and position the end 
of the guard by pushing or pulling as required 
so that the center pull bars meet the require
ments specl!led under (b) and (c). Tighten the 
mounting screws securely. Recheck (b), (c) and 
(d). 

(37) SWITCHING CONTACT(PULL BAR OP
ERATED) ADJUSTMENT (If used) 

NOTE 

REPLACE THE SWITCHING CONTACT 
MOUNTING PLATE ASSEMBLY. 

(II.) SWITCHING CONTACT MOUNTING 
PLATE ADJUSTMENT (Figure 33) 

I. The swit.chlng contact mountl.ng plate 
shoiii.d be adjusted as near .«2" below the pull 
bar hooks as possible. To adjust, add or re
move shims between the plate and mounting 
posts. Use a 99391 gauge. See Figure 33A. 

2. The switching contact mounting plate 
shoiiid be adjusted so that its front edge ts u 
near .620" to tbe rear of the pull bar toe u 
possible when the pull bars are resting against 
the code bars. To adjust, position the mounting 
plate on Its mounting posts. Use a 99391 gauge. 
Tighten the nuts. See Figure 336. 

(b) SWITCHING OONTACT ASSEMBLY AD
JUSTMENT (Figure 34) 

1. With the pull bar selected and some clear
ance between the pull bar and main ball, there 
should be approximately .020" clearance between 
the Up of the pull bar hook and the low flat 
surface of the lnaulator on the long contact 
Spring. To adjust, bend the long contact aprtng 
for minimum clearance at this point; then bend 
the top contact spring to obtain the .020" 
clearance. 

2. When the pull bars are fully selected 
there should be .004" to .015" clearance be
tween the lower sloping surface of the contact 
ins ulator and the adjacent surface ot the pull 
bar with the play taken up (by presslng lightly 
on the pull bars) to make this clearance a 
maximum. Adjust each contact assembly by 

means of Its mounting screw to meet the above 
requirements, position the assembly so that the 
pull bar Insulator s are centrally located with 
r espect to their pull bars, and provide adequate 
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clear ance between adj acent assemblies. Uthese 
r equir ements cannot be met, r efine the SWITCH
ING CONTACT PLATE ADJUSTMENT. 

3. With the pull bar resting against the No.1 
code bar, not selected, there should be .015" to 
.025" clearance between the middle and upper 
contact points. To adjust, bend the upper con
tact aprlng stiffener. To reduce contact bounce 
and chatter, adjust toward the maximum clear
ance. D should require a pull scale reading of 
1-1/2 to 2-1/ 2 ounces to start the upper con
tact spring moving away from Its stiffener when 
measured at tbe contact potnt. To adjust, bend 
the upper contact spring. Recheck preceding 
adjustment of .004" to .015". 

4. With the pull bar fully s elected It should 
reqUire a push s cale reading of 1/ 2 to 1-1/ 2 
ounces to just separate the upper and middle 
contacts when measured at the contact point. 
To adjust, bend the middle contact apring. 

Recheck paragraph ~· above. 

5. With the pull bar res ting against the 
No.1 code bar, not selected, there should be a 
clearance of .002" to .006" between the lower 
contact spring and lt.s stiffener. To adjust, bend 
the lower contact Spring sWfener. n should 
also require a push scale readlngofOto 1 ounce 
to just separ ate the middle and lower contacts 
when measured at the contact point. To adjust, 
bend the lower contact Spring. Recheck the 
.002" to .006._ clearance. 

6. Check to see that when the pull bars are 
fully selected there Ia at l east .010" clearance 
between the lower and middle contacts. 

NOTE 

Bending of the contact sprlngsandat!Jfener s 
sets up stres ses which tend to cause changes 
In the adjustments. To stabilize the adjust
menta, each contact pile-up should be oper
ated at least 20 times. To do this, operate 
the contacts under power or lift the pull bars 
manually and allow them to !all tothelrnor 
mal position. Recheck the preceding adjust
ments and refine them where necessary. 

Tbe contact presaure should be measured 
wltb an 8 ounce spring scale held In a 
vertical position. Tbe scale should engage 
the spring directly In front of the contact 
point. 

To insure uniformity tn checking adjust
ments, the pull bars should be blocked out 
of selection by the No. 1 code bar only. To 
do this, select the pull bar and, while man
ually holding It out of selection, move the 
No. 1 code bar Into the path of the pull bar. 
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(38) MAIN BAIL SPRING TENSION ADJUST
MENT (PRELIMI!NARY) 

Witll tbe main :shalt In tile stop position, nook 
a 25 pound scale under the adjusting lever and 
pull vertically upward. It should require 14 to 
15 pounds to start the lever moving. To adjust, 
loosen the lock nut and position the main ball 
spring adjusting screw. Tighten the lock nut. 

(39) MAIN BAIL ADJUSTING SCREW FINAL 
ADJUSTMENT (Figure 43B) 

NOTE 

In order to make this adjustment, it will be 
necessary to move the motor unit out of the 
way as described in paragraph l.h. 

With the code bars positioned for LETTERS 
selection and the main ball roller on the 1\lgh 
part of Its cam, there should be at least .010" 
clearance between the front edges of the code 
bars and the adjacent edges of the code bar bell 
cranks. Keeping within the previously specified 
limits of .010" to .050" (typing equipment only) 
between the pull bars and code bars, readjust 
the main ball adjusting screw (Figure 3) to ob
tain tl\ls clearance. 

NOTE 

If it Is necessary to change tl\ls adjustment 
or any related adjustment, the following ad
justments should be checked and remade, 
U necessary, In the order given: 

MAIN BAIL ROLLER GUIDE (Paragraph 
2.h.(B)) 

PULL BAR GUIDE (Paragraph 2.h.(9)) 

MAIN BAIL ADJUSTING SCREW (PRELIM
INARY) (Paragraph 2.h.(10)) 

CODE BAR BELL CRANKS (Paragraph 
2.h.(55)) 

VERTICAL LINK PIVOT SCREW (Paragraph 
2.h.(56)) 

VERTICAL LINK LOWER BELL CRANK 
SEPARATOR PLATE (Paragraph 2.h.(58)) 

CODE BAR LOCKING LEVER SPRING TEN
SION (Paragraph 2.h.(35)) 

MAIN BAIL SPRING TENSION (FINAL) (Para
graph 2.h.( 142) 

MAIN BAIL ADJUSTING SCREW (FINAL) 
(Paragraph 2:.h.(39)) 
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NOTE 

IF IT BECOMES NECESSARY TO REMOVE 
THE CODE PUNCH AND PREPUNCH AS
SEMBLIES TO MAKE THE FOLLOWING 12 
ADJUSTMENTS, THEY SHOULD BE RE
MOVED AS FOLLOWS: 

(a) Place the main shaft In the stop position 
and place the unit so It is resting on Its rear 
supports. 

(b) Unhook the punch bail spring from Its 
spring post. 

(c) Remove the punch arm link shoulder 
screw and disengage the link from the punch 
ball arm and remove from the unit. 

(d) Remove the prepunch mechanism by 
means of Its two mounting screws. Exercise 
care to avoid damaging the cable. 

(e) For typing equipment only: Remove the 
three punch assembly mounting screws, rear 
code punch block mounting screw and lilt the 
aesembly out. Do not damage or distort the bell 
cranks, separator plates, or code bars. 

(f) For non-typing equipment only: Remove 
the three punch assembly mounting screws and 
the two code punch block bracket mounting 
screws and remove the assembly, being careful 
not to damage or distort the bell cranks, sep
arator plates or code bars. 

(40) SHIFT LEVER ADJUSTMENT (Figure 
35) - Typing equipment only 

When the platen is latched In the LETTERS 
position (to the rear), the T character should 
print centrally on the platen. To adjust, posi
tion the sl\lft lever stud. 

(41) FIGURES STOP SCREW ADJUSTMENT 
(Figu:re 36) - Typing equipment only 

When the platen frame Is resting against the 
FIGURES stop screw (forward), the upper case 
character should print In line with the impres
sion ·made by the character T in the previous 
adjustment. To adjust, position the FIGURES 
stop screw. 

(42) SHIFT BAIL BRACKET ADJUSTMENT 
(Figure 37) - Typing equipment only 

The front surface of the shift ba11 bracket 
should be parallel to the front edge of the base. 
To adjust, utilize the clear ance In the shift 
ball bracket mounting screw holes. 
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(43) INTERMEDIATE BAIL AlJGNMENT AD
JUSTMENT (Figure 37) - Typing equipment 
only 

The forward extension of tbelntermedlate ball 
should engage the center or the ear on the shift 
bail. To adjust, utlllze the clearance In the 
Intermediate ball bracket mounting boles. 

(44) MAIN BAIL PLUNGER EXTENSION 
BRACKET ADJUSTMENT (Figure 37) - Typing 
equipment only 

The left edge or the operating surface on 
the main ball plunger extension should clear 
the side or the lntermedlate ball by approxi
mately .050". To adjust, loos en the main ball 
plunger extension bracket lock nut an<! posi
tion the bracket. Tighten the lock nut. 

(45) INTERMEDIATE BAIL ADJUSTING 
SCREW ADJUSTMENT (Figure 38) - Typing 
equipment only 

With the main shaft In the stop position, the 
sbift ball should overtravel the shift latch 
.005" to .015". Wben checking this clearance, 
play in the shUt latch should be taken up In a 
dlrectlon to make this clearance a minimum. 
To adjust, position the intermedlate baJJ ad
justing screw. 

(46) PLATEN FRAME EXTENSION ADJUST
MENT (Figure 39A) - Typing equipment only 

Rotate the motor fan until the main ball Is In 
Its uppermost position. With the platen In the 
FIGURES position and the shift bail latched on 
the shift latch, then should be .010" to .020" 
clearance between the shift ball and vertical 
arm or the platen frame extension. To adjust, 
loosen the two platen frame extension mounting 
screws (Figure 35) and utlllze the elongation or 
the left mounting hole to posi tion the platen 
frame extension. Tighten the mounting screws. 

(47) SHIFT BAIL UPSTOP SCREW ADJUST
MENT (Figure 39B) - Typing equipment only 

With the main ball In Its upper post.tlon, the 
platen In the LETTERS position, and the abUt 
latch unlatched, there should be .004" to .010" 
clearance between the vertical surrac e or the 
platen frame extension and the shut ball. Ad
just by means of the shift ball upstop screw. 

(48) SHIFT LEVER SPRING TENSION (FJa
ure 40A) - Typing equipment only 

Hook an 8 ounce scale over the ohltt lever at 
the spring bole and pull ' borW>ntally to the 
right. With the platen frame held away from 
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the lever, it should require 1 ounce to 1-1/2 
ounces to just start the lever moving. 

(49) PLATEN FRAME SPRING TENSION 
(Figure 35) - Typing equipment only 

With the main shaft In the stop position and 
the platen latched In the LETTERS position, 
place the push end ot an 8 ounce scale against 
the front race or the platen support and push 
horizontally toward the rear. It should require 
6 to 7 ounces to just start the platen frame 
moving. 

(50) SHIFT BAIL SPRING TENSION (Figure 
38) - Typing equipment only 

With the main shaft In the stop position and 
the platen latched In the LETTERS position, 
unhook the shift ball spring. Using an 8 ounce 
scale, It should require 6 to 8 ounces to pull 
the spring to position length. 

(51) SHIFT LATCH SPRING TENSION (Fig
ure 40B) - Typlnc equipment only 

With the main shaft In the stop position, book 
an 8 ounce scale under the shUt latch just 
above the space pull bar toe and pull vertically 
upward. It should require some tension not 
mor e than 1 ounce to start the latch moving. 
For units equipped with the 84575 spring (27 
turns) instead or the 35-70 spring (37 turns), 
It should require 1/4 to 1 ounce to start the 
latch moving. 

(52) PUNCH BAIL PIVOT BRACKET PRE
LIMINARY ADJUSTMENT (Figure 41) 

The lower surface or the punch ball pivot 
bracket should be .080" to .090" above and 
paraliel to the sur lace ol the code punch braeket 
on which It mounts. Loosen the front punch bntl 
pivot screw lock nut and punch ball pivot bracket 
clamp screw and a<IJust by means or the right 
and left tilt adjusting screws. Tighten the clamp 
screw and lock nut. 

(53) PUNCH BAIL ADJUS7MENT (Figure 42) 

(a) The No. I and No. 5 punch selector fin
gers should be centered with respect to the 
No. 1 and No. 5 code punches. 

(b) The punch ball s hould have some end 
play, not more than .004". To adjust, poslllon 
the punch ball pivot scr ews. See Figures 41 
and 42. 

(c) With the punch ball adjusted accordlng 
to the foregoing adjustment and the punch re
tractor springs removed, the puncb retractor 
should noat Creely over the bail. To a<IJuat, 
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bend both legs of the punch retractor near the 

cross brace and in a line parallel to it. 

(54) SELECTOR FINGERS RETAINING 
BRACKET ADJUSTMENT 

The selector fingers should have from .006" 
to .015" up and down play In slots. To adjust, 
positloo the selector finger retalnlng bracket 
by means of Its mounting screws. See Figure 
41. 

ASSEMBLE THE CODE PUNCH ASSEMBLY 
AND THE PREPUNCH ASSEMBLY IN PLACE 
ON THE BASE BY REVERSING THE PRO 
CEDURE OUTLINED FOR THEIR REMOVAL. 

(55) CODE BAR BELL CRANKS ADJUST 
MENT (Figures 41 and 43A) 

(a) The code bars should move freely be 
tween the code bar bell crank separator plates. 

(b) With the code bars positioned for BLANK 
selection, rotate the main shan Wlt!l the right 
ends of the code bars and the adjacent pa.rallel 
edges of the associated code bar bell cranks 
are at the point of c losest approach. Under this 
condition the clear ance at this point should be 
.010" to .050". 

(c) To adjust, make cert>ln that the vertical 
link bracket Is mounted approximately in a 
vertical position and align the code bar bell 
cranks with the code bars by adding or re
moving shims between the lower separator 
plate and the shoulder on the pivot post to meet 
the first requirement. 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 Unk 
bracket. Tighten the pivot post lock nut. 

NOTE 

When making the foregoing adjustments, 
make certain that the extension of each 
code bar bell c rank fully engages the verti
cal link and at tbe same time does not over
lap sufficiently to Interfere wtth the adjacent 
vertical link. 

Likewise, eacb code bar bell crank should 
fully engage the end of the associated verti
cal link (vertically) but the upper end of any 
vertical link should not interfere with the 
free movement of the code bar bell crank 
Immediately above the one with which that 
vertical link cooperates. 
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(56) VERTICAL LINK PIVOT SCREW AD
JUSTMENT (Figure 41) 

(a) With the code bars positioned to the right 
(LETTERS combination), and the code bar bell 
cranks resting against the code bars, the len 
edge of the punch selector fingers should be In 
approximate alignment with the left edge of the 
punches. To ac:ljust, position the vertical link 
pivot screw in Its elongaged mwnting hole. 

(b) With the code bars positioned to the 
right, the left edges of all the punch selector 
fingers should be approximately In a line which 
Is at right angle to the front surface of the code 
punch bracket casting. To adjust, bend the 
vertical link bracket at the pivot screw in a 
plane parallel with the baee plate. 

NOTE 

Care should be exercised when bending, 
to a void disturbing other parts of the bracket. 

(c) Wilh the code bars positioned to the right 
(LETTERS combination), and the code bar bell 
cranks resting against the code bars, the left 
edi;e of the punch selector fingers should be 
parallel with the left edge of the punches. They 
should also have a full bite on the punches. 

NOTE 

The following checks should be made when 
adjustments (a), (b), and (c) have been 
completed. 

(d) W.ith the alternate combinations R (2-4) 
and Y (1-3-5) set up In !he cnde bars, and with 
!he punch arm roller on !he blgh part of its 
cam, there should be a clearance of at least 
.020" between the left edge of the unselected 
punch selector lingers and the right edge of the 
puo1ches. 

(e) Wilh the BLANK combination selected 
and the code bar locking lever agalnsl the code 
bars, the left end of !he punch selector fingers 
should not be drawn more than hallway through 
Uoeir guide slots in the punch ball. I! these re
quirements are not met, 1t will be necessary to 
refine adjustments (a) or (b) or both. 

(57) PUNCH BAIL PIVOT BRACKET ADJUST
MENT (Figure 42) 

A Une across the top of the punch selector 
fJncers should be parallel to the bottom of the 
code punches. To adjust, loosen the front punch 
ball pivot screw lock nut and the punch ball 
pivot bracket clamp screw and position the 
bracket by means of the right and left tilting 
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screws. Tighten the lock nut and the clamping 
screw and check the adjustment in pa.r agraph 
2.h.(53). 

NOTE 

Turn both tUting screws the same number 
of turns to prevent tilting the bracket. 

NOTE 

Four of the six 95417 separator plates have 
been redesigned to r educe the end play In the 
vertical link lower bell crank. The follow
ing new adjustment applies to reperforator 
tr ansmitters equlpped with the newl y de
s igned parts. 

(58) VERTICAL LINK LOWER BELL CRANK 
SEPARATOR PLATE ADJ USTMENT 

With the main bail in its lowermost position, 
the separator plates (without extension) should 
be approximately in line with each other hori
zontally . The separator plate with the extension 
should be positioned to provide from .005" to 
.020" clearance between the top edge of the 
No. 1 bell crank and the bottom sid!e or the 
plate extension at the closest point, and there 
should be some clearance between the bottom 
side of the plate extension and the top edge of 
the other four bell cranks. Make certain that the 
vertical parts of the bell cranks are safely 
retained (by at least 1/ 3 the width of the bell 
crank) within their guide s lots when the hori
zontal end Is held against the separator plate 
extension. To adjust, position tbe separators 
on the bell crank stud, and If necessary, bend 
the plate extension to meet the requirements. 
Tighten the nut. Do not loosen the stud. 

NOTE 

Make certain that the locking pull bar does 
not bind against the code bar bell cranks 
when the main ball is In its lowermost 
position. 

(59) PUNCH BAIL ARM STUD PRELIMINARY 
ADJUSTMENT (Figure 41) 

With the LETTERS combination set up, all of 
the punches should just perforate the tape when 
the motor Is rotated manually. To adjust, 
loosen the punch bail arm stud lock nut and 
turn the stud in or out of the punch ball arm. 
T ighten the lock nut. 

(60) CODE PUNCH BLOCK STRIPPER 
SPRING TENSION (II used) 

Remove the punch block from the unit. (Refer 
to next adjustment for removal or punch block.) 
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With an 8 ounce scale hooked under the shoulde r 
of the str ipper pins, pull In a horizontal di
rection. It should requir e at least 4 ounces to 
start the punch stripper pins moving by com· 
pressing the springs. 

(61) CODE PUNCH BLOCK FEED ROLL 
SHIMS ADJUSTMENT (Figure 42) 

(a) P lace a piece of tape in which the feed 
holes have been per forated :in the die block and 
engage the feed holes on the pins In the feed 
wheel. Select the letter I (No. 2 and No. 3 code 
punches operated) and perforate the tape. Re
move the tape from the die block and check to 
see that the feed hole Is centrally located be
tween the code holes, when gauged by eye. The 
feed roll should be free, with some end play, 
not more than .002". 

NOTE 

The above adjustment was made at the 
factory and should not require r eadjust
ment unless the shim pile up has been dis 
turbed or a new ·feed roll iLs to be installed. If 
It Is necessary to readjust, the following 
procedure should be followed: 

!· Unhook the code punch detent lever spring. 

2. Fully perforating units only: Remove the 
uppir tape chad chute. 

3. Remove the two code jpullch block assem
bly mounting screws. 

4. With the BLANK combination selected 
and -the punch arm on the high part of its cam, 
hold the feed pawl out of the way alld remove 
the code punch block assembly from the punch 
mechanism. A void damaging the punch pins when 
removing them from the punch retractor. 

5. Hold the code punch block assembly so 
thaC the support plate is upward and remove 
the two shoulder screws and the two support 
plate mounting screws. Remove the support 
plate, being careful not to pull out the punch 
pins. 

6. Place the proper number of shims on 
each side ol tile feed wheel to obtain the proper 
end play as per the foregoing adjustment. The 
shims should be slipped on the shaft by means 
of the slot. Avoid bending or kinking the shims. 

7. Place the feed roll with the shims In the 
die block with the wide ends toward the die pins 
and the straight side toward the bottom of the 
die block. 
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8. Replace the s upport plate and the two 
mounting screws. Tighten the screws and re
check the location of the feed hole in relation 
to the code hole as specified, when the No. 2 
and No. 3 code punches are Oper ated manually. 
If it does not ·meet this requirement shift one 
or more shims from one side to the other. 

9. The tape should be held in the die block 
so ffiat the eclges of the tape ar e par allel with 
the sides of t he die block. If the feed roll is 
rotated so thatt the left edge of the die plate Is 
midway between two feed hole perforations, the 
No. 2 and No. 3 punch pins wUl perforate their 
holes in line with the feed holes. This will aid 
In gauging the posltlon of the feed roll. 

10. With the BLANK combination selected, 
rotate the shaft until the punch arm r oller is on 
the high part of its cam. Place the punches of 
the code punch assembly in the lowermost posi
tion, move the <ietent roller out orthe way of the 
feed roll ratchet and hold the feed pawl so that 
it passes through its slot of the block assembly. 

11. Engage the punches and the guide 
shoulder screws of the punch block assembly in 
the retractor slots and replace the front punch 
block mounting screw friction tight. 

12. Hold th.e pivoted t ransmitter against the 
punCh block and locate the block, within the 
limits of its mounting holes, parallel to the edge 
of the pivoted transmitter guide plate. Replace 
the rear screw and tighten both mounting 
screws. 

NOTE 

It may be necessary to move the ribbon 
guide out of the way. 

13. Rehook. the feed roll detent lever Spring. 
Check the following adjustments: 

Code Punch Feed Pawl 
Code Punch Feed Roll Detent (Final) 
Code Punch Tape Guide 
Ribbon Gul.de 
Pivoted Transmitter Bracket Shims 
Pivoted Transmitter Pilot Screws 
Pivoted Transmitter Tape Guide Plate 
Tape Pin Oscillator BackstOp Screw 
Tape Depressing Bail 

(62) CODE PUNCH FEED ROLL DETENT 
PRELIMINARY ADJUSTMENT (Figure 44) 

(a) When a piece of tape containing ten feed 
holes to the inch (check with the 95960 gauge) 
is placed in the code punch die block and the 
code punch feed roll detent Is resting in an 
indent between two teeth on the ratchet, the left 
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edge of a feed hole should be visible at the left 
edge of the die block when the feed holes In the 
tape ar e engaged with the pins on the feed 
wheel. To adjust, position the detent lever 
mounting plate by means of Its mounting scr ews. 

NOTE 

Standard Teletype Reperfor ator Transmitter 
Distributors are adjusted at the factory to 
perforate tape with the feed holes centrally 
aligned with the code holes . When it is re
quired that the feed holes be in advance of 
center, the following adjustment modifi
cation applies: 

(b) When a piece of tape having ten feed 
holes to the inch is placed in the code punch 
die block, and the code punch feed roll detent 
Is resting In an indent between two teeth on the 
ratchet, the center of a feed hole should be 
visible at the left edge of the die block (when 
the feed holes in the tape are engaged with the 
pins on the feed wheel). To adjust, posiUon the 
detent lever mounting plate (Figure 44) by 
means of its mounting screws. 

NOTE 

For advanced feed holes, the CODE PUNCH 
FEED ROLL DETENT FINAL (paragraph 
2.h.(89)) and the PIVOTED TRANSMITTER 
TAPE GUIDE PLATE ADJUSTMENT (para
graph 2.h.(l01)) must also be modified. 

(63) CODE PUNCH FEED PAWL PRELIM-
INARY ADJUSTMENT (Figure 44) 

With the punch arm roller on the low part of 
Its cam, the feed pawl should rest in the bo~
tom of the tlrst notch below the hOrizontal 
center line of the feed roll. To adjust, position 
the feed pawl by means of Its adjustable moun~
lng plate. 

(64) CLUTCH MAGNET BRACKET ADJ UST
MENT (Figures 45 or 101) 

NOTE 

Adjustments (a) and (b) below need not be 
made unless the magnet or shims are 
disturbed. 

(a) The clutch armature levers should have 
some end play, not more than .006". To adjust, 
add or remove shims between the levers and 
the bracket In which the shaft Is mounted. 

(b) The armatures should rest against the 
magnet cores evenly. Check by holding a light 
background behind the armature cor es. For 
univer sal clutch magnets s hown in Figure 101, 
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loosen the magnet core mounting screws and 
position the cor es; tighten the mounting screws. 
For D.C. clutch magnets shown in Flgure45, add 
or remove sllims between the magnet cores and 
magnet yoke. 

(c) With the driving members positioned in 
the center of their elongated holes (prelim
inar y) and with the armatur es held in the oper
ated position, there should be .010" to .040" 
clearance between the high part o r the driven 
clutches and their r espective clutch tbrowout 
levers. The armatures should be parallel to the 
shafts and with the armatures in the unoper
ated positions, the clutch throwout levers should 
d isengage both clutches with approximately 
.005" clearance between the clutch teeth. To 
adjust, posi tion the clutch magnet bracket by 
means of the mounting scr·ews. 

(d) Applies to units equipped with 120682 
armature r elease spring on the 102113 clutch 
magnet bracket assemblies only: 

I. The release spring should rest against 
the top Insulators or all four magnet coils; If 
necessary adjust by bending the legs. of the 
spring. With the throwout lever springs re
moved, adjust the two center leaves by bending 
so that there is from .006" to .015" clearance 
between the magnet cores and the armature, 
at the closest points. The armature to be 
checked should touch the leaf extension of the 
release spring, while the other armature is 
held in the unoperated position. 

NOTE 

See that the operating edges or the leaf 
extensions are parallel to their correspond
Ing armatures; gauge by eye. 

2. With the push end of a 32 ounce scale 
applied horizontally to the outer edge of each 
armature, approximately in the center, it should 
r equire at least 12 ounces to push the arm atures 
until they just touch the cores. 

~· Replace the clutch throwout lever springs. 

(65) SENSING AND DISTRIBUTING DRIVING 
CLUTCH ADJUSTMENTS (Figure 46) 

Operate the unit under power, stop the cam 
assemblies by releasing the clutch throwout 
levers, then stop the motor, There sbould be 
from .005" to .015" clearance (at the closest 
point) between theteetlt o! the driving and driven 
clutch members. Adjust both driving clutches by 
means of their mounting screws. 
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(66) SUBSHAFT BEARING BRACKET AD
J USTMENT 

(a) The subsltafl should be free on its bear
ing with a minimum amount of end play. 

(b) The gears at both ends of the subshaft 
should have a minimum amount of gear play 
for a complete revolution of the subshaft. 

(c) To adjust, loosen the mounting screws 
of the subshaft bearing bracket and position 
the brackets . Tighten the mounting screws. 

(67) PUNCH ARM SHAFT OILER POSITION 
ADJUSTMENT 

The punch arm shaft should be positioned so 
that the lid on the oil cup on the upper end of 
the shaft opens to the left. To adjust, loosen 
the punch arm shaft set screw and position the 
punch arm shaft. Tighten the· set screw. 

(68) SENSING SHAFT RE AR BEARING OIL 
CUP POSITION ADJUSTMENT 

The oil cup on the rear bearing of the sensing 
shaft s hould be positioned so that the lid hinge 
is toward the rear of the unit. To adjust, loosen 
the hexagonal lock nut and rotate the o il cup. 

NOTE 

In order to make certain that sufficient 
threads of the oil cup enter the shaft bear
ing, position the lock nut on the oil cup so 
that the clearance between the hexagonal 
portion of the oil cup and the lock nut does 
not exceed 1/ 16" . 

(69) SENSING AND DISTRIBUTOR CLUTCH 
SPRING TENSION (Figure 46) 

With the unit resting on its rear supports and 
the teeth on the driving clutch member resting 
on the teeth of the driven clutch member, but 
not engaged, book a 32 ounce scale over the 
driven clutch members on the high part of the 
cam surface and pull In line with the shalt. It 
should require 12 to 17 ounces to just separate 
the clutch teeth. 

(70) PREPUNCH TAPE GUIDE ADJUSTMENT 

The tape guide should be positioned so that 
tape threaded through It will not snag at the 
entrance to the die block and so that the rear 
or the slot In the guide lines up with the r ear 
of the slot In the die block. To adjust, posi
tion the tape guide using tool 9994 7. 
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(71) PREPUNCH TAPE GUIDE SPRING AD
JUSTMENT 

The tape guide 8pring should be positioned 
so that the cuned tip Ia centered on the tape 
at a point Opposite the cutout portion of tbe 
tape guide and the tension or tbe sprl~ should 
hold tbe tape firmly toward tbe rear wall of 
the die block slot without b<Jckllng. To adju.st, 
position the Spring by means of Its mounting 
screw and bend the spring to obtain the pres
sure required. T ighten mounting screws. 

(72) PREPUNCH RETAINING BRACKET AD
JUSTMENT (Figure 47) 

There should be some clearance, not more 
than .002", between the tOp of the feed hole 
punch and the prepunch arm, when the feed 
hole punch Is at Its point of highest travel. To 
adjust, loosen the retaining bracket mounting 
screws and position the bracket. Tighten the 
mounting screws. 

(73) PREPUNCH FEED ROLL BEARING AD
JUSTMENT (Figure 48) 

Wltb the feed roll detent, the feed pawl, and 
the t.ape tension lever held away from the feed 
roll, the teed roll should be tree in Its bearings 
with some end play, not more than .004". To 
adjust, position the rur bearing bracket by 
means ot its mounting screws so that the shalt 
Is free in Its bearings and position the rear 
bearing b<Jshlng to obtain tbe correct end play. 
Tighten tbe mounting screws and lock nuts . 

(74) PREPUNCH TAPE TENSION LEVER 
STUD ADJUSTMENT (Figure 48) 

The tape tension lever stud should be cen
trally located with respect to the feed roll pins. 
This requirement should be measured as fol
lows: 

(a) Take up the feed roll end play towards 
the star wheel and the tension lever end play 
towards Its ad.justlng nut. The edge ot the lever 
slot may touch the teed roll pins on the side 
of the pins nearest the ratchet but there must 
be clearance on the other side. 

(b) Take up the feed roll end play away from 
the star wheel and the tension lever end play 
away from the tension adjusting nul. The 8dge 
of the lever slot may touch the feed roll pins 
on the side farthest away !rom the ratchet but 
there must be clearance on the other side. 

(c) To adjust, add or remove shims between 
the shoulder on the t.ape tension lever stud and 
Its mounting bracket. 
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(75) TAPE TENSION LEVER SPRING TOR
SION ADJUSTMENT (Figure 49) 

Hook a 8 ounce scale over the end of the 
slotted extension of the tape tension lever and 
pull at right angle to tbe lever. 1t should re
quire a pull of 5 to 5-1/ 2 ounces to start the 
slotted extension of the lever moving away 
from the feed roll. To adjust, loosen the tape 
tension lever stud lock nut (Figure 48) and ro
tate the stud in either a clockwise or a counter 
clockwise direction. Tighten the lock nut. 

{76) PREPUNCH FEED ROLL DETENTPRE
LU.1INARY ADJUSTMENT (Figure 49) 

Adjust the prepunch detent lever by rotath1g 
its eccentric so that tbe high part of the ec 
centr ic Is positioned to the left and the slot 
is horizontal. 

(77) PREPUNCH FEED PAWL ECCENTRIC 
PRELIMINARY ADJUSTMENT (Figure 50) 

With the punch arm roller on the low part of 
Its cam, the feed pawl should rest In the bot
tom of the notch which Is just below the hori
zontal line of the teed roll. Adjust by means of 
the feed pawl eccentr ic. Locate the high part 
of the eccentric toward the lett. 

(78) PREPUNCH OPERATING BAIL EC
CENTRIC PRELIMINARY ADJUSTMENT (Fig
ure 47) 

(a) A piece of UOperforated tape should be 
held friction tight in the prepunch block by 
means of the prepunch pin when the punch arm 
roller Is on the high part of Its cam. To adjust, 
position the eccentric on the prepunch operating 
bail. 

(b) There should be a clearance or .060" be

tween the end of the punch arm gauge and the 
prepunch block. To adjust, loosen thepuncharm 
gauge mounting nuts and position tbe gauge . 
Tighten the mounting nuts . 

(c) Remove the tape from the prepunch block 
and readjust the eccentric on the prepunch 
Operating bail so that there Is .030" to .035" 
between the end of the prepunch arm gauge and 
prepunch block. (See Figure 47.) The high part 
of the eccentric should be positioned above the 
center of a horizontal line through the eccentric . 

(79) PREPUNCH FEED ROLL DETENT FI
NAL ADJUSTM ENT 

Reline the adjustment of the teed roil detent 
eccentric so that tbe perforations In the tape 
meet the standard spacing of ten feed holes 
to the Inch. This may be checked by perforating 
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a length of tape and checking it against the tape 
gauge (No. 95960). The perforating of tape 
should be done under power. 

(80) PREPUNCH FEED PAWL ECCENTRIC 
FINAL ADJUSTMENT (Figure 47) 

NOTE 

When checking the following r equirements, 
the tape tension lever must be held. away 
from the feed roll. 

{a) WIU> the detent roller in engagement 
with the feed roll star wheel, rotate the receiv
Ing shalt until the teed pawl Is in Its uppermost 
pOsition. Hold the detent roller away !:rom the 
star wheel and continue to rotate the receiving 
shaft until the feed pawl is in its lowermost 
position. The feed roll should have rotated one 
full step. 

(b) To check, allow the teed roll detent lever 
roller to come in engagement with the teed roll 
star wheel. The star wheel should not r otate 
in a clockwise direction and the clear ance be
tween the detent roller and the face of the tooth 
directly below the roller should not exceed 
.015". 

(c) Check these requirements at fou:r points 
on the star wheel, approximately 90° apart. 

(d) To adjust, pOsition the feed pawl ec
centric. 

(81) PREPUNCH OPERATING BAIL ECCEN
TRIC FINAL ADJUSTMENT 

Rotate the receiving shalt from its stop pOSi
tion until the prepunch feed pawl starts its 
downward movement. Place a .006" flat gage in 
the tape slot of the prepunch block and continue 
to rotate the receiving shaft until the gage just 
slides under the prepunch pin. in this position 
there must be some clearance between the face 
of the teed pawl and the face of a tooth on the 
feed roll. Check for clearance of each tooth on 
the feed roll by rotating the feed roll in a 
counterclockwise direction. To adjust, rotate 
the receiving shaft until the feed pawl just 
engages a tooth on the feed roll, then r eadjust 
the prepunch bafl eccentric untU a .006" flat 
gage just slides under the punch pin. 

(82) TAPE STRIPPER PLATE ADJUSTMENT 
(Figure 48) 

There should be some clearance, not over 
.010", between the upper edge of the tape 
stripper plate and the teed roll. Check tor one 
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complete revolution of the feed roll. To adjust, 
position the stripper plate by means of its 
elongated mounting hOles. 

(83) PREPUNCH OPERAT.ING BAIL SPRING 
TENSION (Figure 50) 

Rotate the motor fan until the punch arm 
roller is on the low part of its cam. With the 
prepunch operating bail lower extension held 
against the operating bail eccentric, hook a 
12 pound scale over the spring pOst in the pre
punch operating ball and pull horizontally to the 
right in line with the spring. It should require 
3-1/ 2 to 5-1/ 2 pounds to start the prepunch 
arm moving. 

(84) PREPUNCH FEED ROLL DETENT LEV
ER SPRING TENSION (Figure 49) 

With a 32 ounce scale hooked over the detent 
lever at the roller and pulled at right angle 
to the detent lever, it should r equire 10 to 15 
ounces to start the detent lever roller away 
from the star wheel. 

(85) PREPUNCH FEED PAWL SPRING TEN
SION (Figure 50) 

With the main shaft In the stop position, 
apply the push end of an 8 ounce scale to the 
feed pawl just above the curved pOrtion at the 
spring hole and push hor iz.ontally to the left. 
It should require 3 to 5 ounces to start moving 
the feed pawl away from the !eed roll. 

(86) PREPUNCH FEED PAWL RELEASE 
LEVER SPRING TENSION (Figure 49) 

With the push end of an 8 ounce scale applied 
to the upper flat extension o! the feed pawl 
release lever and pushed vertically downward, 
It should require 2 to 5 ounces to just start 
to move the feed pawl release lever. 

(87) CODE PUNCH BAIL ARM STUD FINAL 
ADJUSTMENT - For fully perforated tape 
only 

With the selector magnets energized and the 
unit operating under pOwer , feed out a length 
of tape by operating the clutch release lever 
(Figure 17). The code punches should perfor ate 
a clean hole in the tape. To adjust, loosen the 
punch bail arm stud lock nut (Figure 41) and 
pOsition the punch ball arm stud so that the code 
punch die pins just perforate the tape; turn tl\e 
stud an additional 1/3 turn and t ighten the lock 
nut. 
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(88) CODE PUNCH BAIL ARM STUD FINAL 
ADJUSTMENT - For chaclless tape only 

With the selector magnet energized and the 
machine operating under power, feed out a 
length or tape by operating the clutch release 
lever (Figure 17). The code punches should 
punch a full lld with a minimum amount or 
tear. Adjust the punch travel by means of the 
punch bail arm stud (Figure 41). 

(89) CODE PUNCH FEED ROLL DETENT 
AND CODE PUNCH FEED PAWL FINAL AD
JUSTMENT 

(a) Operate the machine under power as 
described In prececllng adjustment. The cen
ters or the punch holes and the center or the 
feed hole should lie 1n a straight line. Adjust 
by means of the feed roll detent mounting plate. 
Cheek the code punch feed pawl adjustment and 
readjust to meet those r equirements. 

NOTE 

For advanced reed holes modify adjustment 
as follows. Also see paragraph 2.h.(62) and 
(101). 

(b) With the selector magnet energized and 
the unit operating under power, reed out a 
length or tape by operating the clutch release 
lever. The left edge or the code holes (blnged 
portion or lid on cbaclleas tape) should ailgn 
with the lett edge or the feed holes. To adjust, 
position the feed roll detent mounting plate. 

NOTE 

Check the code punch feed pawl adjustment 
and readjust It necessary. 

(90) CODE PUNCH FEED ROLL DETENT 
SPRING TENSION (Figure 44) 

Wit.h a 32 ounce scale hooked over the detent 
lever at the roller and pulling at right angle 
to the detent lever, it should require from 6 to 
9 ounces to start the roller moving away from 
the feed roll teeth. 

(91) CODE PUNCH FEED PAWL SPRING 
TENSION (Figure 51) 

With the unit In its stop position and the feed 
roll detent lever held away, hook an 8 ounce 
scale to the feed pawl at the eprln& hole and 
pull 1n line with the spring. It should require 
3-1/2 to 6 ounces to start the pawl moving 
away from the ratchet wheel. 
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(92) TAPE DEPRESSING BAIL SPRING TEN
SION (Figure 51) 

Unhook the t~e depressln& ball spring. With 
the tape depressing ball restln& against the 
transmitter plate, It should require from 1/2 
to :! ounces to extend the spring to position 
length when measured wllh an 8 ounce scale . 
Rehook the spring. 

(93) SELECTOR FINGER BELL CRANK 
SPRING TENSION 

Remove the code punch tape guide. With the 
main shaft In the stop position, hook an 8 ounce 
scale over each selector finger bell crank 
between the spring boles (Figure 41) and pull 
vertically upward. It should require from 1-1/ 2 
to S ounces to start the bell cranks moving. 
Replace the code punch tape guide. On units 
equipped with the 42661 sprln& (20 turns), 
change the spring tension requirement to 2-1/ 4 
to 3-1/ 4 ounces. 

(94) CODE PUNCH TAPE GUIDE ADJUST 
MENT 

The tape should enter the code punch block 
withOut buckling. A center line through the tape 
codoe holes of a LETTERS combination should 
be at right angle to the edges of the tape. To 
check, open the lids of two LETTERS perfor
allons spaced approximately 2" apart, fold the 
tape back between these holes, line up the edges 
or the tape aod see that the trailing edges or the 
code holes line up with each other; rage by eye. 
Observe that this method of cheeldll( doubles the 
amount of "out-of-line" condition. To adjust, 
loosen the code punch tape guide mounting 
screws and position the guide; tig.hten the 
screws. 

(95) PLATEN HEIGHT ADJUSTMENT- Typ
Ing equipment only 

With the tape Inserted 1n the unit (from the 
prepunch through the tape guide and Into the 
code punch) , adJust the platen helght, by means 
or shims In the platen support, eo that the 
clearance between the platen and the tape Is a 
minimum and so that the platen does not bang 
up on the rear edge of the tape when the shUt 
me.chantsm returns from its rear·mOst position 
to which It may be moved manually after dis
engaging the shift lever from the platen 
frame. 

(96) RIBBON GUIDE ADJUSTMENT (Figure 
52) - Typing equipment only 

The rlbOon guide should be positioned so that 
the ribbon clears the platen by approximately 
.031" when the platen ts 1n either the LETTERS 
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or FIGURES position, and so that the ribbon 
guide Is centered over the platen. To adjust, 
loosen the ribbon guide mounting screws and 
position the guide. Tighten the mounting screws. 

NOTE 

On some units one or two 90580 washers 
have been added to each of the ribbon guide 
mounting screws and are Initially assem 
bled between the ribbon guide and the mount
Ing screw head. When the reperforator 
transmitter is equipped with FRACTION 
type pallets, one or more or these washers 
may be relocated between the ribbon guide 
and the tape gutde In order to assure print
Ing o! the entire character. 

(97) PUNCH RETRACTOR SPRING TENSION 
(Figure 53) 

With the punch arm roller on the low part of 
Its cam and with the selector fingers 1n their 
spacing position (extreme right), hook a 12 
pound scale under the center or the retractor -
balance the position of the scale until both sides 
or the retractor leave their stops simultaneously 
(may r equire placing the scale under the num
ber 3 punch pin) - and pull vertically upward. 
It should r equir e 5 -1/2 to 8 pounds to start the 
punch r etractor moving away from the stops. 

(98) PrYOTED TRANSMITTER BRACKET 
SHIMS ADJUSTMENT 

When the pivoted transmitter Ia holeS asatnst 
the code punch block, the tape channel on the 
pivoted transmitter should be approximately 
to the same horizontal plane as the tape chan
nel to the code punch block. To a<ljust, increase 
or decrease the number or anima between the 
pivoted transmitter bracket and the base casting. 

CAUTION 

To avoid damaging the tape pins while fol
lowing the procedures outUned here In and 
In paragraphs 2.h.(99) to 2.h.(I05), Inclusive, 
do not raise or lower the transmitter ltd 
unless the sensing shaft Is In Its stOp 
position. 

(99) PIVOTED TRANSMlTTER PILOT SCREWS 
ADJUSTMENT 

The pivoted transmitter should be positioned 
eo that the pins In the feed pln oscillator are 
In line with the feed holes In the tape at the 
point where the tape emerges from the code 
punch block. To adjust, position the pivoted 
transmitter by means or its pilot screws (Fig
ure 54), adjusting the screws ao that the aa-
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sembly pivots freely, with a minimum amount 
or end play and without binds. 

(100) TAPE FEED PIN OSCILLATING ARM 
BACKSTOP SCREW ADJUSTMENT 

With the sensing ca.m sleeve in the stop posi
tion, place a length or tape which has ten holes 
to the Inch In the pivoted transmitter. Operate 
the sensing cam sleeve slowly until the tape 
pins leave and are just about to re-enter the 
tape feed holes. Under this. condition the feed 
pins should be centered directly beneath the 
teed holes In the tape. To adjust, position the 
tape feed pin oscillating arm backstop screw. 
See Figure 57 ror location of parts. 

NOTE 

The tape guide should not buckle the tape 
to front or rear. 

(101) PrYOTED TRANSMITTER TAPE GUIDE 
PLATE ADJUSTMENT 

(a) With a section or tape perforated with the 
LETTERS code combination emerging from the 
code punch block and the pivoted sensing unit 
tape guide touching the punch block, the trans
mitter tape-guide plate should be adjusted on the 
pivoted frame by means or Us mounting screws 
(Figure 54) and the enlarged holes to meet the 
following requirements: 

1. With the sensing cam assembly In the 
stop- position and the tape feed holes engaged 
with the tape feed pins, the tape should not 
buckle against either the front or rear edges or 
the tape-guide cnannel. Position the tape-guide 
plate forw:ll'd and backward to meet this r e
quirement. 

2. With the pivoted transmitter in Its mid
way- (between Its ext rome lett and r ight) po
sition, release the sensing shaft clutch lever 
and rotate the motor until tile distributor clutch 
release contact lever drops off the high part of 
its cam and until the "Y" levers are about 
ready to drop off their cams. In tills position 
the sensing pins should be approximately in the 
center between the hinged edge and the trailing 
edge of the code holes In the perforated tape, 
and the center Uno through ea.ch pin (parallel 
to the edges of the tape) sl\ould be approxi
mately In line with the c enter llne through its 
code hole. To meet theao requirements, posi
tion the tape guide plate from left to rlgbt and 
from front to rear while rechecking the fore
going adjustment. Check to see that the senSing 
pins do not touch the edges or their code boles 
when the pivoted transmitter Is: 
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(a) one space away from the die block 

(b) !n Its midway position and 

(c) in its ext r eme left-hand pOSition 

To make this: check, rotate the motor s lowly 
and observe tbe sensing pins when they are 
lifting up the lids. 

NOTE 

For advanced feed holes, r eposition guide 
plate as specified above to compensate for 
the change in r elationship between the code 
and feed holes. See paragraphs 2.h.(63) and 
(89). 

(102) TAPE DEPRESSING BAIL ADJUST
MENT 

The ar m of t he tape depressing bail (Figure 
51) which r ides on the pivoted transmitter when 
the transmitter Is not In its left latched pOsi
tion, should pass midway between the lid latch 
spring and the locating stud of the t ransmitter 
l!d. This check should be made with the trans
mitter lid closed and latched. To adjust, bend 
the arm of the tape depressing bail. 

(103) TAPE RETAINING LID LATCH (Fig
ure 54) 

(a) With an 8 ounce scale hooked to the latch 
spring, adjace-nt to and just above the t ape 
guide plate and pulled at r ight angle to the 
latch spring, It should r equire 3/ 4 to 1-1/2 
ounces to start moving the flat surface or the 
lld latch spring away from the tape guide plate . 
To adjust, bend the lid latch spring bracket. 

NOTE 

Care should be exercised to avoid bending 
the pivoted frame. 

(b) Position the lid latch by means of Its 
enlarged mounting holes and s crews so that the 
pivoted transmitter lid wlll be latched by the 
latch spring with no appr eciable play between 
the lid and the guide plate, and there will be a 
clearance or approximately 3/ 32" between the 
left edge of the latch spring and the edge or the 
slot in the tape guide plate . 

(104) TAPE HOLDING LEVER SPRING TEN
SION 

Unlatch and raise the transmitter lid. Rotate 
the sensing s halt cam s leeve until the tape 
holdi.ng lever is in the indent or !!s cam. Hold 
the pivoted transmitter In a vertical position 
and apply the push end of an 8 ounce scale to 
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the pin in the tape holding lever (at the sensing 
unit guide plate) and push vertically downward. 
It should requir e 2 to 4 ounces to just start the 
leve r moving. Rotate the sensing shaft cam 
s leeve to the stOp pOSition and close and latch 
the transmitter l!d. 

(105) Y LEVER PIVOT SHAFT ADJUSTMENT 
(Figure 55) 

With the cam follower tip on each Y lever 
resting fi rmly on the high part or the associated 
cam, the tip or the sensing finger which Is with
drawn the least distance into tbe sensing mech
anism guide plate should be just flush with or 
not more than . 005" below the surtace of the 
tape channel in the guide plate. Check by eye. 
Check with pivoted t ransmitter in three pOSI
tions; against die block, in the cent er, and 
against the left s tOp. To adjust, pOsition the 
Y lever pivot shaft up or down In the transfer 
unit base casting by means of the adjusting 
cams at each end or the pivot shaft. 

(106) Y LEVER GUIDE PLATE ADJUSTMENT 
(Fig:ur e 55) 

(a) With the cam follower Ups on the Y 
levers resting firmly on the high part of their 
associated cams, ther e should be some clear 
ance between the tap edge of the lower arm or 
the Y lever and the tOp or the associated slot. 
To adjust, pOsition the Y lever guide plate on 
its mounting screws In the transfer assembly 
cast ing. 

(b) The following requirements should be 
met after the above adjustment has been made: 

1. With the cam follower tips on the Y lev 
er s -apposite the low par t or the associated cam 
and the Y lever springs unhooked, the Y levers 
and sensing pins should move freely in their 
guides. Reinstall springs. 

2. With the cam follower tips on the Y lev
ers "Opposite the low part of the associated cam, 
the lower edge or the upper arm or the y lever 
should rest firmly In the bottom of the assoc1-
ated guide slot In the guide plate (Figure 56). 

3. When the clear ance between the tap edge 
of the lower arm of the Y levers and the tOp 
or the associated slot Is reduced to zero by 
hand, the sens ing pins should not become dis
engaged from the sensing pin guide plate. 

(c) If any of the foregoing requirements ar e 
not met, the Y lever guide plate adjus tment 
should be refined. 
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(107) Y LEVER SPRING TENSION {Figure 
56) 

With the upper arms of the Y lever s resting 
firmly in the bottom of their associated slots, 
hook an 8 ounce scale on the Y lever just ad
jacent to the left side of the guide and pull up
ward. It should r equire 2 to 3 ounces to start 
the Y levers. 

(108) OSCILLATING ARM ADJUSTMENT 
(Figure 57) 

With the cam follower tip of the oscillating 
arm extension riding firmly on the low part of 
its cam, the surface of the lever in which the 
feed pins mount should rise to a point of being 
flush with or not more than . 015" below the 
lower surface of the tape guide channel In the 
sensing pin guide plate at any point during the 
feeding motion from right to left. To adjust, 
change the angular relation between the os
cillating arm and the oscillating arm exten
sion by means of the adjusting slot and a clamp 
screw. 

NOTE 

Check to see that the tips ot the feeding pins 
clear the tape as the lever moves !r<>m left 
to right on the return portion of the tape 
feeding cycle when the cam follower tip on 
the osc!llat!ng lever extension Is on tbe btgh 
part of its cam. 

(109) FEED PIN OSCILLATOR SPRING TEN
SION (Figure 57) 

With the sensing shaft In the stop position, 
hook an 8 ounce scale over the left pin In the 
feed pin oscillator and pull hor izontally to the 
left. It should require 1 to 3 ounces to start 
the feed pin oscillator lever moving. 

{110) TAPE FEED LEVER ADJUSTMENT 
(Figure 59) 

The teed pin oscillator should start moving 
to U1e left Immediately after the tape ·pin feed 
lever extension roller starts to ride to the low 
part of its cam. To adjust, engage the sensing 
clutch and turn the motor by hand until the tape 
feed lever extension just starts to move. Change 
the angular relallon between the tape feed lever 
and the tape feed lever extension by means of the 
adjusting slot and clamp screw so that the tape 
feed lever just starts tomovetotheleft. Tighten 
the clamp screw. Recheck the requirements and 
refine the adjustment if necessary. 
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{111) OSCILLATING ARM 
SPRING TENSION {Figure 58) 

EXTENSION 

With the cam follower tlp of the oscillator 
lever extension r esting fir mly on the high par t 
of its cam, apply the push end of a 64 ounce 
scale to the oscillating arm extension at the 
spr ing hole and push to the- right as nearly In 
line with the spring as possible . It should re
quire 40 to 48 ounces to just start the oscil
lating arm extension moving. 

(112) TAPE FEED LEVER EXTENSION 
SPRING TENSION (Figure 59) 

With the sensing cam sleeve in Its stop posi
tion and the tape feed lever cam roller resting 
on its cam, i t should require 44 to 60 ounces to 
stretch the tape feed lever extension spring 
to position length. To checl<, unhook the upper 
end of the spring from Its bracket, book a 64 
ounce scale in the spring eye and pull upward 
in line with the spring mounting hole in the 
bracket. 

(113) PIVOTED TRANSMITTER BACKSTOP 
SCREW ADJUSTMENT (Ftgu.re 51) 

With the pivoted transmitter rotated away 
from the punch mechanism against its backstop 
screw and the latch on the tape depr essing ball 
engaged with the transmitter, there should be 
.020" to .040" clearance between the latch on 
the tape depressing arm and the adjacent latch
ing edge on the transmitter plate. To adjust, 
position the transmitter backstop screw In the 
backstop bracket. Bend the bracket if nec
essary. 

(114) TAPE GUIDE BLADES ADJUSTMENT 
(Figure 51) 

A.s the transmitter pivots from right to left, 
the tape guide blades should pass between the 
tape-out and No. 1 and between the No. 4 and 
No. 5 sensing fingers without touching the sens
ing fingers or the underside of the transmitter 
frame. To adjust, posltlon thle tape guide blades 
on the transmitter backstop bracket by means 
of the enlarged mounting hol es and screws, and 
by bending the blades as required. 

REMOVE THE TRANSFER T LEVER BAIL 
AND SLIDE BARS ASSEMBLY FROM THE 
BASE CASTING TO MAKE THE FOLLOWING 
ADJUSTMENTS: 

NOTE 

There are two styles of T lever ball and 
slide bars assemblies: The new style as
sembly has the 115515 casting; the old style 
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assembly co:nsists of thr ee sheet metal 
parts. The contact operating balls of the 
new style assembly ar e equipped with ec 
centrics to facllltate adjustment. The con
tact oper ating balls activate the transmitter 
contacts (on units having switching control 
contacts, the contact operating balls activate 
the transmitter and switching control con
tacts). For clarification purposes, the op
erating balls will be referred to as "trans
mitter contact operating balls" or "contact 
operating bails. " The sequence of adjust
ments for the two styles of assemblies 
(removed) should be as follows: 

For the new style assembly: 

Transmitter contact operating balls . 
Lower transfer slide bars eccentric shaft. 
Upper transfer slide bars shaft collar. 
Lower transfer slide bars eccentric shaft 
collar tral!s!er T lever ball. 

For the old style assembly: 

Lower transfer s lide bars eccentric shaft. 
Lower tr ansfer slide bar s eccentr ic shaft 
collar transfer T lever bail. 
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Transmitter contact operating bails. 

(115) TRANSMITTER CONTACTOPERATING 
BAILS ADJUSTMENT - (Units with new style 
transfer T lever bail and s lide bar s assembly 
only) (Figure 53) 

The tr ansmitter contact operating balls should 
be centrally located between the ca.sting sup
ports and the bails should rotate freely on their 
bearing shaft with some end play, not more 
than .005" . To adjust, loosen the set scr ews of 
both set collars and centrally locate the entire 
assembly along Its shaft and tighten the screws 
on one set collar. Position the other co llar for 
the specified clearance when the play in the 
bails is taken up in a direction toward the col
lar previously adjusted. Tighten the set screws 
in the adjusted set collar. 

(116) LOWER TRANSFER SLIDE BARS EC
CENTRIC SHAFT ADJUSTMENT (Figure 60) 

(a) Unhook the t ransfer T lever bail spring 
and loosen the set screws on the lower slide 
bars eccentr ic shaft collar. 

(b) The lower transefer slide bar eccentric 
shaft should be positioned so that its high part 
extends downward. To adjust, position the ec 
centr ic shaft in the transfer T lever bail and 
slide bars mounting bracket and lock In place 
by means of lock nut on rear of shaft. 

(117) UPPER TRANSFER SLIDE BAR SHAFT 
COLLAR ADJUSTMENT (Units with new style 
transfer T lever bail and slide bars assembly 
only) (Figure 63) 

The transfer s lides should line up with their 
associated transmitter contact operating bails 
and there should be some side play, not more 
than .010". To adjust, loosen the collar set 
screws of both set collars and position one col
lar so that the transfer slides each line up 
with their associated contact oper at ing bail 
when all the slides are held towards this col
lar . Tighten Its set screws. Position the other 
set collar so that the slide bars move freely 
and have the specilled side play. Tighten its 
set screws. 

(118) LOWER TRANSFER SLIDE BAR EC
CENTRIC SHAFT COLLAR ADJ USTMENT(Fig
ure s 60 and 63) 

The transfer slide bats should be perpendic
ular to their shafts, move freely in their guides, 
and there shou ld be some end play, not more 
than .010", between a set collar on the lower 
eccentric s haft and the adjacent slide bar when 
the play is taken up In a direction away from 
the collar. To adjust, position the set collars 
by means of their set screws, then tighten the 
s et ,screws. 

(119) T RANSFER T LEVER BAIL ADJUST·
MENT (Figure 60) 

With the tr ansfer T lever ball spring un
hooked, the transfer T levers should line up 
centr ally with their associated transfer s lide 
bars and the ball should rotate freely on its 
bearing screws with some end play, not mor e 
than .005'". To adjust, position the bearing 
screws in the bracket. Rehook the ball spr ing. 

(120) TRANSMITTER CONTACTOPERATING 
BAlLS ADJUSTMENT (Figure 61) - Units with 
old style t ransfer T lever bail and slide bars 
assembly only 

The transmitter contact oper ating bails should 
llne up centrally with the associated camming 
projections on the tr ansfer slide bars and th.e 
bails s hould rotate freely on their bearing shaft 
with some end play, not more than .005". To 
adjust, loosen the set scr ew and position the one 
set collar against the aligned transmitter con
tact operating bails and tighten the set screw. 
Loosen the set screw in the other s et collar 
and position this collar for the s pecified clear
ance when the play in the balls Is taken up in 
a direction toward the collar previously ad
justed. Tighten the set screw In the adjusted 
set collar. 
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REMOVE THE TRANSMITTER CONTACT 
(SWITCHING CONTROL CONTACT) ASSEMBLY 
BEFORE PROCEEDING WITH FOLLOWING AD
JUSTMENTS (See NOTE I in paragr apb 145) 

(121) TRANSFER T LEVER BAIL AND SLIDE 
BARS ASSEMBLY PRELIMINARY ADJUST
MENT (Figure 62) 

Rotate the sensing shaft to Its stop position 
and mount the transfer T lever ball and slide 
bars assembly on the base casting. Pl:lsltloo the 
assembly so that the T lever s Une up centrally 
with the Y levers and thai there Is approxl
mately equal distance between the T and Y 
levers on t he front and r ear sets of levers. 

(122) TRANSFER T LEVER ECC ENTRIC 
SHAFT PRELIMINARY ADJUSTMENT (Figure 
64) 

Loosen the transfer T lever ball extension 
clamp screw. With a piece of tape perforated 
with the Y code combination Inserted in the 
transmitt er so that the Y character will be 
selected, trip the sensing shall clutch and 
rotate the motor by hand untU the ball extension 
roller is on the high part of Its cam. With the 
ball extension roller held against the cam, 
press the ball to the r ight manually until the 
t ransfer slide bars are moved against their 
stops. Do not jam. Under this condition, at least 
one transfer slide bar should be moved upward 
against Its stop and at least one which ls moved 
downward should also be against Us stop. 
Tighten the ball elrtenslon adjusting clamp 
screw. To adjust, loosen the transfer T lever 
eccentric shaft lock nut and position the shaft, 
keeping the high part of the eccentr ic shaft to 
the right; tighten the lock nut. T ighten the 
transfer bail extension clamp screw. 

(123) TRANSFER T LEVER BAIL AND SLIDE 
BARS ASSEMBLY FINAL ADJUSTMENT (Fig
ure 65A) 

(a) With the R code comblnallon set upon the 
Y transfer levers and the transfer T lever ball 
elrtens!on roller on the high part of it s cam, 
there should be an equal clearance within .010" 
between the T levers and the Y levers when 
measured between the top prongs of the No. 4 
set of levers and the bottom prongs of the No. 5 
set of levers. To adjust, shim equally under the 
legs of the transfer T lever ball and slide bars 
assembly bro.cket. 

(b) With the Y code comblnallon set up on 
the Y transfer levers and with the transfer T 
lever bail elrtenslon roller on the high part of 
Its cam, there s hould be an e(\llnl clearance, 
within .004", between the TandY levers when 
measured between the bottom prongs of the 
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front and rear sets of levers (F igur e 65B). To 
adjust, position the bracket by means of Its 
mounting scr ews. 

(124) TRANSFER T LEVER BAIL EXTEN
SION AND TRANSFER T LEVER ECCENTRIC 
SHAFT FINAL ADJUSTMENT (Figur e 64) 

(a) Insert a piece of tape perforated will> the 
Y code combination in the pivoted t ransmltter, 
trip the sensing shaft clutch and rotate the 
motor by hand until the ball enension roller Is 
on the hlgh part of ils cam and the Y code com
bination Is set up on Y levers. With the play In 
the transfer slide bars taken up in a direction 
to make lhJs clearance n maximum, there 
should be some clearance, not more than .006", 
between the lower prongs of the No. 1 and No. 5 
T and Y levers. To adjust, loosen the ball ex
tension clamp screw and position the ball 
extension by means of the adjusting hole and 
tighten the clamp screw. 

(b) insert a piece of tape per forated with 
the BLANK code combination in the pivoted 
transmitter, trip the sensing shaft clutch and 
rotate the motor by hand unt II the bail extension 
roller is on the high part of Its cam. With the 
play in the transfer slide bars taken up In a 
direction to make this clea;rance a maximum, 
there should be some clearance, not more than 
,010", between the closest set of TandY levers. 
If necessary, loosen the lock nut and reline the 
transfer T lever eccentric shaft adjustment, 
keeping the high part of the eccentric to the 
right. Tighten the lock nut . Recheck (a) and 
readjust If necessary. 

(125) TRANSFER T LEVER BAIL SPRING 
TENSION 

With the sensing shaft In the stop position and 
the push end of a 32 ounce scale applied to one 
of the spacers on the transfer T lever eccentric 
shaft and pushed hor izontally to the right, It 
should requi re 9 to 11 ounces to just start the 
transfer ball moving. 

NOTE 

The transmitter contact (switching control 
contact) operating balls s hould be rotated 
out or the way to permit the Insertion of the 
scale push rod. 

(126) DISTRIBUTING CONTACT ADJUST
MENTS (Figure 66A) 

NOTE 1 

The r ear contact (distributor auxiliary con
tact) is used as a transmitter clutch contact 
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on the FRXD16 unit. Apply standard <lls
lrlbuUng contact adjustments. 

NOTE 2 

Contact POints must be centrally aligned 
with each other and square (as gauged by 

eye) when the distributor contact levers 
are on the low part or their respective 
cams and the adjusting screws are set to 
permit the contacts to remain in closed 
POSition. Adjust by bending the long and 
short contact springs as necessary. The 
following adj•utments are to be made with 
the distributor contact levers on the high 
part or their cams. The 121550 spring bend
Ing tool Is recommended for bending the 
contact springs. 

(a) With the push end of an 8 ounce scale 
applied to the ends of the short contact springs 
and pushed horb:ontally to tbe left, It should re
qulre 1/ 2 to 1-1/ 2 ouncea to start the aprlngs 
moving away from the contact levers. To adjust, 
bend the short contact springs. 

(b) There should be .015" to .020" gap be
tween the contact POints. To adjust, position the 
adjusting screws. 

(c) With the pull end of an 8 ounce scale 
hooked over the end or the long contact springs 
and pulled horizontally to the lett, It should 
require 4-1/ 2 to 5-1/ 2 ounces to start the con
tact springs moving away from the adjusting 
screws. To adjust, bend the long contact springs 
and recheck !te m (b) . 

(d) With the short contact spring held aw~y, 
book the pull end or a 32 ounce scale over the 
lower end ol the contact levers and pull hori
zontally to the right. Figure 668. It should re
quire 8 to 10 ounces to just start the lever 
moving. To adjust, loosen the nut holding the 
spring bracket to the casting and POsition the 
bracket. Tighten the nut. 

(e) U a stroboscope Is available the con
tact gap, Item (b), may be adjusted In the fol
lowing manner: 

1. With the llght Image or the STOP Impulse 
lined up with the zero mark on the stop segment 
or the stroboscope test scale, adjust the stop 
contact gap of the unit by means or Its adjust
Ing screw so that the end or the light Image 
lines up with t he 142 mark (pius or minus one 
division) on the stop segment scale. Adjust the 
distributing contact gaps by means of the ad
justing screws until their light images are equal 
within plus or minus one division or the length 
of their r espective segments on the stroboscope. 
scale. 
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2. With the START pulse zero indication on 
the stroboscope scale In llne with the end of the 
STOP impulse light image, see that beg!Ming 
and ends of the light images of allflve distribut
Ing contact Impulses are wlt.hln live dlvlslonsol 
their segment length on their respective strobo
scope scale lengths. U the signals do not meet 
these requirements, It will be necessary to re
line the contact gaps adjustment. 

NOTE 

In order to meet these requirements, the 
contact gaps may be adjusted from .010" to 
.025" if necessary. (This note does not apply 
to the transmitter clutch contact o! the 
FRXD16). 

(127) TRANSMITTER AUXILIARY CONTACT 
ADJUSTMENT (Figures 67 and 68) 

NOTE 

Before making any o! the following contact 
assembly adjustments, observe that the 
bakelite Ups on the longer contact springs 
are centrally aligned with their respecllve 
levers and the contact points on opposing 
contact springs ar e centrally aligned with 
each other. 

(a) With the bakelite Up of the longer con
tact spring resting against the transmitter 
auxiliary contact lever and the lever resting 
against the high part of Its cam (Figure 68A), 
hook the pull end of an 8 ounce scale to the end 
o! the short contact spring and pull at right 
angle to the spring. It should requlre 1/ 2 to 
1-1/ 2 ounces to just open each contact. To ad
Just, be.nd the two short contact springs. Main
taln a slight clearance between the springs and 
the! r backstops. 

(b) With the bakelite tip ol the longer contact 
spring resting aplnst the transmitter auxiliary 
cont act lever and the lever resting against the 
low part of Ita cam (Figure 68B), It should re
qul~e 1-1/2 to 2-1/ 2 ounces to start moving tlte 
bakelite lip away from Its lever when the scale 
Ia hooked to the long contact spring at the con
tact point and pulled as near right angle to It as 
possible. Adjust by bending the longer contact 
spring. 

(c) With the bakellte tip of the longer con
tact spring resting against the transmitter 
awrlllary contact lever and the lever resting 
against t.he low part of Its cam, there should 
be a gap of .015" to .020'" between the two sets 
of contact points . (Figure 68B). To adjust, bend 
the shorter contact spring backstop. Recheck 
adjustment (a). 
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(128) DISTRillUTOR CONTROL CONTACT 
A.DJUSTMENTS (Figure 68) 

Tbls adjustment applles to tbe FRXD16. Make 
the adjustments as cllrected above under 
" TRANSMITTER AUXILIA.RY CONTACT AD
JUSTMENT, " paragraph 2.h.(l27). 

(129) DISTRIBUTOR CLUTCH RELEASE 
CONTACT ADJUSTMENT (Figures 67 and 69) 

NOTE 

When checking the following adJustments, 
the sensing shalt should be In the stop 
position and the bakelite Up on the long con
tact spring should rest ag;ttnat Its contact 
lever. Contact points must be centrally 
aligned. 

(a) Witb the dlstl'Lbutor clutch release con
tact lever resting on the blgh part of Its cam, 
unhook the distributor clutch contact lever 
spring from its mounting bracket and hook a 
32 ounce scale in the spring eye. It sbould re
quire 9 to 12 ounces to stretch the spring to its 
position length. Replace the spring (Figure 69). 

(b) Hook the pull end of an 8 ounce scale on 
the tong contact spring at the contact point and 
pull approximately at right angle to the contact 
spring. It should require 1 to 2 ounces to start 
the bakelite on the tong contact spring moving 
aw.ty from the contact lever. To adjust, bend 
the long contact spring (Figure 69). 

(c) There should be .020" to .025" gap 
between the contact points. To adjust, bend the 
stlUener on the short contact spring (Figure 69~ 

(d) Hook an 8 ounce scale over the end of 
each short contact spring and pull approxi
mately at right angle to the spring. It should 
require 1/ 2 to 1- 1/ 2 ounces to Just start each 
short contact spring moving away from Its 
stiffener . To adjust, bend the short contact 
springs (Figure 69) . 

(e) With the contact lovers opposite the 
Indents of their cams and the contacts closed, 
there should be some clearance between the 
short contact springs and their backstops. U 
there is no clearance, refine the adjustment ln 
Item (b) . 

(130) SYNCHRONIZING PULSE CONTACT 
ADJUSTMENT (Fijr.u-es 67 and 69) 

This adjustment applies to the FRXD16. Make 
the adjustment as directed under "DISTRIBUTOR 
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CLUTCH RELEASE CONTACT ADJUSTMENT" 
(paragraph 2.h.( l29) .) 

(131) TAPE-OUT CONTACT A.DJUSTMENT 
(Figure 70) - Unite without tape-out release 
and tape-out levers assembly 

(a) Remove the tape chute. 

(b) Remove the tape-out contact assembly 
and mounting bracket. 

(c) With the tape-out sensing lever pin in its 
uppermost position, hold the pivoted transmitter 
In its vertical position and apply an 8 ounce 
push seale to the tape-out sensing pin. It should 
require 2-3/ 4 to 4-1/ 4 ounces to start the tape
out sensing lever moving (this may be easily 
determined by observing the lever spring}. In 
order to eliminate friction between the tape 
feed lever and the tape-out sensing lever, the 
tape feed lever should be positioned toward the 
r ear of the unit, when measuring the spring 
tension. 

(d) With the long and abort contact springs 
parallel with each other and aligned so that 
they are at right angle to their mounting 
bracket, there should be .020" to .025" gap 
between the contact potnts on the opposing 
springs. The shorter contact springs should be 
tensioned lightly against their backstop and 
opposing contacts shou ld be centrally aligned 
with each other (Figure 70A). 

(e) Replace the tape-out contact assembly 
and mounting bracket. 

(t) With a piece of tape, perforated with the 
LETTERS code combination, Inserted into the 
pivoted transmitter, trip the sensing shaft clutch 
and rotate the sensing shaft unlll the tape-out 
sensing lever is opposite the low part of the cam 
(Figure 70B). There ahould be a clearance of 
.010" to .030" between the bakelite tip of the 
long contact spring a.nd the post on the tape-out 
sensing lever. Also, the bakelite tip of the con
tact spring should be cenll'nlly aligned (gauge 
by eye) with the post on the lever. Adjust by 
means of the enlill'ged mounting holes and 
mounting screws. 

(g) Replace the tape chute. 

(132) TAPE-OUT CONTACTS MECHANISM 
ADJUSTMENTS - Units wlth tape-out release 
and tape-out levers usembly 

(a) Remove the tape chute. 

(b) Remove the tape-out contact assembly 
and mounting bracket. 

2-29 



(c) Remove the tape-out release and tape-out 
levers assembly. 

(d) TAPE-OUT SENSING LEVER SPitiNG 
TENSION (Figun 91) 

Rotate the sensl.ng shalt cam sleeve until the 
tape-out sensing lever drops o!f of the hlgh 
part or Its cam. Place the unit 80 that It Is 
resting on Ita rear supports. Hook an 8 ounce 
scale over the upper extension of the tape-out 
sensing lever, close to the guide, and pull 
parallel to the guide. It should r equire 4 to 
5-1/ 2 ounces to just start the tape-out sensing 
lever moving. 

(e) TAPE-OUT LEVER GUIDE PLATE AD
JUSTMENT (Figure 93) 

Position the guide plate by meansoflts mount
Ing screws and elongated mounting holes ao that 
the tape-out lever moves freely throughout Its 
travel wlth a minimum amount of side play. 

(f) Replace the tape-out release and tape -out 
levers assembly. 

(g) TAPE-OUT RELEASE AND TAPE-OUT 
LEVERS ASSEMBLY ADJUSTMENTS (Figur e 
71.1) 

1. With the sensing shalt In its slop position 
and the tape-out release lever In Its unlatched 
(normal) position, there should be .010'' to 
.015" clearance between the tape feed pin oscil
lating arm extension and the tape-out release 
lever. To adjust, loosen the levers assembly 
mounting plate mounting screws and position 
the levers assembly mounting plate. Tighten the 
mounting screws (Figure 71. lA). 

2. With the tape-out release lever In lls 
latched (operated) position, the top of the tape 
feed pins or the tape feed pin oscillating arm 
should be below, not to exceed .015" , the upper 
surface of the pivoted transmitter tape guide 
plate . To adjust, add or remove shims between 
the base casting and the lever assembly mount
Ing bracket (see Figur e 57). 

~- Recheck !.· 

(h) TAPE-OUT CONTACTS ADJUSTMENT 
(Figure 72A and 92A). 

!.· The short contact spring and Its aU!fener 
should be straighL The short contact spring 
should be tensioned lightly against Its stU!ener. 

2. Hook an 8 ounce scale over the end or the 
tong-contact spr ings and pull at r ight angles to 
tho spring. U should require 3/ 4 to 1-1/ 4 
ounces to juat open the contacts. 
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3. To adjust, bend the contact spr ings and 
stilleners. 

(I) With the sensil!g shaft In i t s stop position, 
replace the tape-out contact assembly and Its 
mounting bracket. 

(I) TAPE-OUT CONTACT BRACKET AD
JUSTMENT (Figure 92). 

1. With the sensing shall In the stop posiUon, 
man\i.auy unlatch the tape-out lever by pushing 
the bottom section of the tape-out lever latch 
to the left. Manually move the long contact 
spring to the right until the tape-out lever block
Ing surface locks the bakelite tip of the spring. 
With the bakelite tip resting against the block
Ing surface, there should be .010" to .020" gap 
between tlle contact points of the tape-out con
tact springs. Tbe contact springs should be 
approximately at right angles to the base. See 
Figure 928 or 71. 18}. 

2. With the sensing shall In the stop position 
and With tlle tape-out lever latched, there should 
be .010" to .030" clearance between the end or 
the bakelite Up of the long contact spring and 
the lower surface of the blocking extension o! 
the tape-out lever at the closest point. To check 
this clearance push the long contact spring to 
the left untll the bakelite tip Is underneath the 
blocking extension (Figure 71.1C). 

3. Trip the sensing shalt clutch and rotate 
the sensing cam sleeve until the tape-out sens
Ing lever r ides off the high part or Its cam. 
W!Ut the tape-out pin In its uppermost position, 
manually unlatch the tape-out lever 80 that its 
blocking extension rests on the bakelite Up or 
the long contact spring. The left side of the 
bakelite tip should overtravel the blocking sur
race of tape-out lever extension by at least 
.010" when the play In the tape-out lever Is 
taken up In a direction to make thls clearance 
a minimum (Figure 71. 10). 

4. With a piece of tape Inserted In the 
pivoted transmitter, trip the sensing shalt clulcb 
and rotate the shalt until the tape-out sensing 
lever Is opposite the low part or lts cam. Wttll 
the tape-out lever latched, there should be some 
clearance between the post of the lower tape
out sensing lever extension and the bakelite Up 
on the long contact spring or the tape-out con
tact assembly (Figure 71B). 

5. To adjust, loosen the tape-out contact 
bracll~t mounting screws and position the brack
et to meet the foregoing adjustments. Tighten 
the mounting screws. Recheck adjustments in 
paragraphs (g)!.· and!· 
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(k) TAPE-OUT LEVER SPRING TENSION 
(Figure 93) 

With the sensing cam shaft in the stop po
sition, the tape-out release lever and the tape
out lever unlatched and the unit restlog on its 
r ear suppor ts, hook an 8 ounce scale over the 
front edge of the formed part of the tape-out 
lever and pull at r ight angles to the lever. It 
shou ld require 1-1/ 2 to 3 ounces to just start 
the lever moving. 

(1) TAPE RE LEASE LEVER SPRING TEN
SION (Figure 93) 

With the sensing shaft In the stop position 
and the tape release and tape-out levers un
operated, place the unit so that it Is resting on 
its rear supiXJrts. Hook an 8 ounce scale over 
the front edge of the formed end of the tape 
release lever, with the tape release latch held 
away from the tape release lever. Pull at r ight 
angles to the lever. It should requir e 2-1/2 to 
3- 1/ 2 ounces to just start the tape r elease lever 
moving. 

(m) TAPE-OUT RE LEASE ANI> TAPE-OUT 
LEVERS COMPRESSION SPRING TENSION 

With the sensing shaft in the stop position, the 
tape-out release lever latched, the tape-out 
lever unlatched, and the unit resting on its rear 
supports, place the push end of an 8 ounce scale 
against the tip of the tape-out lever latch. See 
Figure 93. It should require 1 to 2-1/ 2 ounces 
to just start the latch moving. 

NOTE 

With the tape removed from the pivoted 
transmitter, make certain that the c<>ntacts 
are closed and centrally aligned with each 
other and that each shor t contact spr ing is 
moved away from its stiffener. 

(n) Replace the tape chute. 

(133) TRANSMITTER STOP CONTACT AD
JUSTMENT (Figure 72) - If used 

NOTE I 

Bakelite tips should be centrally aligned 
with their operating levers, and opposing 
contacts should be centrally aUgned with 
each other. 

NOTE 2 

The transmitter stop contact asseljlibly and 
Its mounting bracket may be removed to 
mal<e this adjustment. 
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(a) With the short contad spring tensioned 
against lts backstop and a ligned so that it is 
parallel to its mounting bracket, It should r e
quire 1/ 4 to 1/ 2 ounce to just open the contacts 
when the scale is hooked <>ver the end of the 
insulator tip of the long contact spring and pull
ed at right angle to it. To adjust, bend the long 
contact spring. 

(b) With a piece of per forated tape emerging 
from the punch mechanism and engaged In the 
pivoted t r ansmitter (1) the transmitter stop con
tact sh<>uld be open with a minimum gap of 
.010" when the last charaoeter on the tape is 
being sensed, and (2) the contact should be 
closed with some clearance between the in
sulator t ip on the long contact spring and the 
end of the contact pin when the second to the 
last character on the tape Is being sensed by 
the selector pins. To adjust, position the con
tact assembly by means of the two contact tilt 
ing screws and the clamp screw. 

(134) UNIVERSAL CONTACT ADJUSTMENT 
(Figure 73) - If used 

(a) The head of the C<>ntact lever adjusting 
scr ew should line up centraUy with the bakelite 
tip of the long contact spring, and opposing con
tacts should be centrally aligned with each other. 

(b) In measuring the tens ion values specified 
In the following adjustments the spr ing scale 
should be hooked to the contact springs at the 
outer edge of the contact point and pulled 
horizontally. 

(c) The following adjustments may be made 
with the universal contact assembly and its 
br acket r emoved from the b:ase casting. 

!· With the No. 4 contact spr ing backstop 
aligned parallel to the contact mounting sur
face on the bracket and the No. 5 contact spring 
held away from the No. 4 contact spring, it 
should require 1-1/ 2 to 2- 1/ 2 ounces to just 
start pulling each section or the No. 4 contact 
spring away from the backstop. To adjust, bend 
the No. 4 contact spring against i ts backstop. 

2. With the insulator tip of the No. 2 con
tacC sprlng held away from the insulator tip of 
the No. 5 contact spring, It should require 2 to 
3 ounces to just separ ate the contacts on the 
No. 5 contact spring from the opposing contact 
points. To adjust, bend the No. 5 contact spring. 

3. With the No. I contact spring backstop 
aligned parallel to the contact mounting surface 
on the br acket and the No. 2 contact spring held 
away from the No. 1 contact spring, It should 
require l - 1/2to 2- 1/ 2 ounces to just start pull
ing each section of the No . I contact spriog 
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away from the hacklltop. To adjust, bend the 
No. 1 contact spr ing against its backstop. 

4. With the No. 9 contact spring held away 
from the No. 2 contact spr ing, It should r equire 
2 to 3 ounces to just separate the contacts on 
the No. 2 contact spring from the opposing con
tact points, and there should be a clearance of 
.010" to .020" between the insulator tips on the 
No. 2 and No. 5 contact springs. To adjust, bend 
the No. 2 contact spring between the contact 
point and the bakelite tip. 

5, lt should require 1 to 2 ounces to just 
start pulling each section of the No. 3 contact 
spring away from the backstop, and there 
should be a cle:arance of .020" to .025" between 
the opposing contact points on the No. 3 and No. 
2 contact spr ings when No. 2 contact spring Ia 
against No. 1 contact spring. To adjust, bend 
the No. 3 contact spring and Its brackstop. 

NOTE 

Reinstall the universal contact assembly on 
the haae bracket, poaltlontng the assembly 
In Ita elongated holes ao that there Ia at 
least 1/ 8" clearance between the edge of 
the bracket and the edge of the milled 
section in the base casting. 

6. With the universal contact lever on the 
htgh- camming part of the ball plunger exten
sion, there should be a cl.earance of .020" to 
.025" between the No. 4 and No.5 contact aprlng 
pointe. Adjust by means of the universal con
tact lever adjusting screw and lock nut. 

7. Rotate the motor by hand unttl the ball 
r ises to withi n .020" to .080" of the notch In 
the pull bars. Adjust the universal contact 
brac.ket up or down In Ill slotted mounting holes 
10 that the No. 4 and No. 5 contact points just 
make (determine wtth teat lamp). Recheck ad
justment!· 

8. UNIVERSAL CONTACT LEVER SPRING 
TElfSION (Figure 73) 

With the universal contact lever on the Mgh 
camming part of the ball plunger extension, It 
should require 2 to 2-1/ 2 ounces to stretch the 
spring to position length. 

(135) DISTRIBUTOR START CONTACT AD
JUSTMENTS - FRXD16 only (Figure 90) 

NOTE 

Before making any of the following adjust
ments, be sure that the contact points are 
centrally aligned wtth each other. 
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(a) With the distributor clutch throwout lever 
resting on the high part of the driven clutch and 
the contact bracket positioned to provide maxi
mum elenrnnce between the bakelite tip of the 
long contact spring and the magnet armature, 
hook the pull end of an 8 ounce scale on the end 
of the short contact sprtng and pull approxi
mately at right angle to the contact spring. 1t 
should require 1/ 2 to 1-1/ 2 ounces to just 
separate the contact points on the contact 
springs. To adjust, bend the short contact 
spring (Flgure 90A). 

(b) With the distributor clutch throwout lever 
resting on the low part of the driven clutch and 
the bakelite Up of the long contact spring rest
ing against the armature, there should be .015" 
to .030" gap between the contact points. With 
the distributor clutch throwout lever reat!ng on 
the high part of the driven clutch, there should 
be at least .003" clearance between the magnet 
armature and the bakelite tip of the long con 
tact spring. To adjust, loosen the contact brack
et mounting screws and position the bracket. 

(c) With the distributor clutch throwout lever 
resllng on the low part of the driven clutch and 
the hakel!te tip of the long contact spring r est
Ing against the magnet armature, apply the push 
end of an 8 ounce scale to the long contact spring 
at ~the contact point and push approxtmately at 
right angle to the contact spring. lt should re
quire 1- 1/ 2 to 2-1/ 2 ounces to startthehakelite 
tip on the long contact spring movtng away from 
the armature. To adjust, bend the long contact 
spring (Flgure 908). 

(d) Recheck adjustments (a) and (b) . 

(136) DISTRIBUTING AND SENSING CLUTCH 
THROWOUT LEVER SPRING TENSION 

(a) Place unit on rear supports. With the 
throwout levers on the low part of the clutch 
cam and the clutch teeth engaaed, plac,e the 
push end of an 8 ounce scale on the bottom edge 
of th e lower armature and push as nearly hor
izontal as possible. lt should require 3 to 5 
ounces to start the lever moving. 

(b) With the levers and clutch members In 
this same pos1Uon, book an 8 ounce scale over 
the upper lever spring arm near the spring and 
pull aa nearly horizontal as poaalble. lt should 
require 5 to 7 ounces to start the lever moving. 

NOTE 

Adjustments In the following three para
gr aphs (137), (138) and (139) apply to all 
reperforator transmitter units equipped with 
the adjustable detent mechani sm (Figure 
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89) for the sensing and d.lstrtbuUng cam 
sleeves. 

(137) DETENT LEVER 

The detent levers sbould engage their respec
tive cams by at least 2/ 3 the width of the cams 
when the play in the detent levers Is taken up In 
a direction to make thisengagementamlnlmum. 
Position the detent bracket to meet tills require
ment (See Figure 898). 

(138) DETENT LEVER PLATE 

With both clutches In their fully d.lseng~ed 
positions there should be a maximum and ap
proximately equal amount of engagement (for 
both levers) between the detent levers and their 
respective cams. To adJust, position the detent 
lever plate on Its bracket by means or the don
gated mounting holes. MUe certain that both 
spring tensions are approximately equal by 
extending the springs an equal amoWlt . Gauge 
by eye. If the detent bracket had been repo
sitioned for alignment of the detent levera with 
their cams, the tape-out contact adJustment 
must be rechecked and, if neceaaary, remade. 

(139) DETENT LEVER SPRING TENSION 

With the detent levers r esting on the high 
part of their cam, apply a 32 ounce sca le to the 
cam end of the lever and pull at right angle 
(as nearly as possible) to the levers. It shall 
require from 6 to 9 ounces to start the levers 
moving away from their cams (Figure 89B). 

(140) DISTRIBUTOR AND SENSING CLUTCH 
DETENT LEVERS SPRING TENSION (Untts not 
equipped with adjustable detent mechanism) 
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Wltb tbe dlstrtbutor and sensing earn sleeves 
in the "stop" position. hook an 8 ounce scale over 
tbe detent levers at their roller and pull at right 
angle to the levers. It should require 1-S/ 4 to 
3 ounces to start each lever moving (Figure 89A). 

(141) PUNCH BAIL ARM SPRING T!:NSION 

With the punch hall arm roller resting on the 
low part of its cam, hook a 12 pound scale over 
the punch arm at the cam roller and pull at 
right angle. It should require from 6 to '7 pounds 
to start the roller moving away froru Lhe punch 
cam. 

(142) MAIN BAIL SPRING TENSION FINAL 
ADJlJSTMENT - Typing equipment only 

(a) The printing blow, I.e., the Ioree with 
wltlch the type bars strike the platen, Is reg
ulated by the matn ball adJusting screw. 
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(b) With the motor running, send alternate 
LETTERS and FIGURES signals to the reper
forator transmitter uniL Loosen the lock nut 
ill!! back oU llle main bail tprlng adjUJ;ting 
screw (Figure 3) until the platen falls to return 
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 failur es. Turn the serew clockwise 
an additional 1-1/ 2 turns and tighten the lock 
nut. With the main shaft clutch disengaged and 
a 25 pound scale hooked to the spring adjusting 
lever directly below the spr ing hole, It should 
require not more than 15-1/ 2 pounds to start 
the spring adJusting lever moving. 

(143) MAIN BAIL CAM CLUTCH TORQUE 
(Figure 74) 

This torque should be measured after the 
motor has been running at least ten minutes 
with the main bail cam stationary. Press down
ward on the main ball so u to move the main 
bail roller away from Ita cam and at the same 
time hold the cam lever roller (U present), and 
the punch arm cam roller away from their 
cams. With a 32 ounce scale hooked into the 
screw hole on top or tho ma.ln hall cam, pull at 
r ight angle to tho radius. It should require 10 to 
24 ounces to start tho cam moving opposite to 
its normal direction of rotation. 

(144) SELECTOR CLUTCH TORQUE (Figure 
75) 

(a) This torque should be measured after 
the motor has been running at least ten minutes 
with the selector cam sleeve stationary. Book 
a 32 ounce scale to the selector cam sleeve 
stop arm. It should require a pull or 14 to 18 
ounces to hold the selector cam sleeve sta
tionaJ'y. This clutch torque depends on the 
condition of the felt friction washers and the 
friction clutch spring. If difficulty Is encoun
tered In securing tho apecUied torque, shims 
may be placed at the lower end of the friction 
clutch spring. The selector cam sleeve must 
be removed from the shaft In order to Insert 
the shims. Shims ar o available under the fol
lowing numbers: 

96763 shim (.012" thicl<) 
96764 shim (.016" thicl<) 
96765 shim (.020" thick) 

(b) A more convenient method of regulatlng 
the selector clutch torque has been devised by 
the substitution of a 119540 keyed nut, a 122974 
capstan nut, and a 122838 spacer for the 72515 
nut and 72517 keyed nutonthemalnshall. Where 
these new pQ.rts are pr eaent, the torque may be 
regu.lated by positioning the capstan nut in the 
proper direction with a screwdr iver. 
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NOTE 

The 1229'14 capstan nut Ia split and the open 
ends are offset to Insure a tight fit on the 
119540 s lotted nut. To install the capstan 
nut tho offset ends must be held approxi
mately In line by using a pair of pliers or 
a clamp. The slotted nut can then be screwed 
into place. To regulale the selector torque 
the capstan nut may be positioned with a 
screwdriver. To prevent the capstan out 
from being turned dowow.ud against the 
bearing, the 122838 spacer ahould be In
stalled betwee n the 119540 slotted out and 
the bearing. 

(145) TRANSMITTER CONTACT SWITCHING 
CONTROL CONTACT ASSEMBLY ADJUST
MENTS 

NOTE 1 

To facllltate the replacement of parts or 
checldng of adjustment requirements, the 
entire n1tcbing control contact (transmitter 
contact) assembly may be removed from the 
b:lae to the exient of the alack In the ca.ble 
connected to the contact spring terminals. 

NOTE 2 

The contact pile-ups of the assembly are 
preheated In the factory and the clamping 
screw a are tightened with the pile-ups under 
preaeure. U, !or any reason, these screws 
t.re loosened they should be tightened with 
a torque of 20 Inch-pounds. 

(a) GENERAL REQUIREMENTS 

!.· The allgnment of the contacts should be 
within the limits indicated In Figure 76. 

!· The width of each spring tang should lie 
entirely within the slots In the comb. Gauge by 
eye. 

!· The tangs of the heavy contact springs 
(and booster springs) should be In alignment 
with the main body of the springe before pro
ceeding wltb the adjustments. 

!· The spring studs should clet.r the springs 
through which they pass In all positions of 
travel of the studs. 

!· To adjust, loosen the contact spring 
mounting screws so that they are friction tight 
and align the contact springs. Tighten the mount
Ing acrewa. 

8. The springs tangs should real ln the slots 
or tile comb 80 that there Is appro>dmately equal 
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clearance (not more than half the depth of the 
slot) from the free end of the tang to the bottom 
of the slot, gauged on the two end springs with 
tangs. (See Figure 77 .) Adjust by means of 
mounting scr ews and enlarged holes in the comb. 

7. Before applying any of the following 
spring tension adjuslments, all the spr ings 
should be definitely tensioned toward the nar
row end of the comb so thai they exert some 
tension against contact aprlng, comb, etc. 

8. Unleu otherwise specUied, the tension 
shoUld be measured with tbe sprlnga In the 
normal unoperated position. 

9. Both sections of bUurcated (spilt) springs 
shoUld be In alignment with each other so that 
the contacts on the bUurcaled springs break or· 
make with the contacts on associated springs 
approximately at the same time. 

10. A spring which Is tensioned against the 
comb or an opposing aprlng, or a atud, should 
register the required tension just aa the tang 
leaves the comb, or just as the contacts break, 
or just aa It leaves the stud. 

!!.· When gauging tensions on aolid springs, 
the gauge should be applied near the end of the 
sprl.ng just In front of the contacts. When check
Ing tensions of swingers, the gauge should be 
applied to both parts of the bllurcated springs, 
just above the contact points. 

12. There should be a clearance between 
adjacent springs, whether In the operated or 
uooperated position, of mlnlmum .008" . Gauge 
by eye. 

(b) DETAILED SWITCHING CONTROL CON
TACT SPRING REQUIREMENTS (for FRXD1, 
5, 9, 10, 13, 20 and 21) 

NOTE 

The adjustments In the following paragraphs 
I. to 5., Inclusive, may be made with the 
switching control contact aesembly removed; 
see NOTE 1 of paragraph (145). For po
sition and number or cont.act springs refer 
to Figure 78. 

!· The heavy contact springs with tangs are 
No. 1, 3, 5, 6, 8, 9, 11 and 12. It should require 
30 to 50 grams to just move the tangs away 
from the comb. On springs No. 5, 8 and 11, the 
opposing springs should be held clear by press
Ing the right-hand stud to the lett. To adjust, 
bend the contact sprlngi. 

l · Spring No. 2 should be tensioned toward 
the r ight 80 that its stud Ia In contact with the 
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No. 4 spring. It should require 6 to 12 grams to 
move the spring so that Its stud just leaves the 
No . 4 spring. To adjust, bend the No. 2 spring. 

3. It should require 18 to 25 grams to just 
move the No. 4 spring contact clear of Its op
posing contact with the stud of the No. 2 spring 
resting against the No. 4 spring. To adjust, bend 
the No. 4 spring. 

~ .. lt should require 18 to 25 grams to just 
move the No. 7 spr ing contact clear o.f its op
posing contact No. 8 and there should be some 
clearance, not more than .00311

, between the 
stud of the No. 7 spring and the No. 4 spring. 
To adjust, bend and bow the No. 7 spring. It 
further refinements are necessary, the tang on 
the No. 8 spring may be bent slightly; recheck 
the tension. 

NOTE 

In making this adjustment, same clearMce 
should be maintained between the No. 10 
spr ing and the stud of the No. 7 spring. Hold 
the No. 10 spring away by hand. 

5. It should require 18 to 25 grams to just 
move the No. 10 spring contact clear of Its op
posing contact No. 11, and there should be some 
clearance not more than .003" between the stud 
of the No. 7 spring and the No. 10 spring. To 
adjust, bend and bow the No. 10 spring. If further 
refinements are necessary, the tang on the No. 
11 spring may be bent slightly. 

6. PRELIMINARY. With the transfer slide 
bars in the spacing (lower) position and the slots 
in all the contact operating bail eccentrics In a 
vertical position (high side up or down accord
ing to the position that gives the fullest engage
ment between the end of the plunger and the 
curvature of the ecceniric) replace the switching 
control contact assembly. The gap between the 
stud, on No. 13 spring and the No. 10 spring 
should be .010'' to .015" on the Number 1 and 
the Number 5 contact pile-up assemblies. To 
adjust, loosen the two eccentric stop mounting 
screws and rotate the eccentrics away from the 
brackets. Loosen the contact bracket mounting 
screws and position the bracket. Tighten the 
mounting screws. Rotate the eccentrics: so they 
make contact with the bracket and tighten the 
eccentric mountlng screws. 

7. The r ight-hand stud on each pile-up s hould 
be centrally aligned with its associated. contact 
operating bail eccentr ic. Align each contact pile
up by means of its mounting screws and the 
entarged holes In the mounting plate . 

8. The clearance between the stud or No. 13 
spring and No. 10 contact spring of each pile-up 

should be .005" to .015"; adjust by positioning 
the contact operating bail eccentrics. 

9. With the tr Msfer slide bars in their lower 
SPACING position, spring No. 13 in each pile-up 
should register 18 to 25 grams just as the stud 
leaves the contact operating ball eccentric. To 
adjust, bend and bow the No. 13 spring. 

10. With the transfer slide bars in their 
SPATING (lower) position, adjacent contact 
springs Nos. 1 and 2, 3, and 4, 6 and 7, 9 and 
10, 12 and 13, should "make" with a .035" 
gauge, and "not make" with a .025" gauge placed 
between the contact operating bail eccentrics 
and their respective studs. To adjust, bend the 
tangs on springs Nos. 1, 3, 6, 9, and 12, and 
recheck tension requirements in paragraph 
(145)(b). 

g . Recheck conta ct spring tensions as out
lined above in paragraphs (145)(b) 1. to 5. in-
clusive. - -

12. With the transfer slide bars in their 
SPACING (lower) position, there should be at 
least .008" clearance between the contact points 
of the light contact spr ings and those of the 
associated left-hand heavy spr ings; with the 
slide bars In the MARKING (upper) position, 
check for at least .008" clearance between the 
contact points of the light springs and those of 
the associated right-hand heavy springs. 

13. With the transfer s lide bars in the 
MARKING position, move the heavy left-hand 
contact springs away from their backstops (or 
from the light springs) and see that there is 
some "follow" of the light contact springs. 

(c) DETAILED SWITCHING CONTROL CON
TACT SPRING REQUIREMENTS (for FRXD6, 
15 and 19) 

NOTE 

The adjustments in the foltowlng paragraphs 
1. to 5. , inclusive, may be m.ade with the 
Switching control contact assembly removed; 
see NOTE 1 of paragrap<h (145). For po
sition and number of contact springs refer 
to Figure 87. 

.!: The heavy contact springs with tangs are 
Nos. 1, 3, 4, 6, 7, 9,10and 12.11 should require 
30 to 50 grams to just move the tangs away from 
thecomb.Onsprings Nos. 3, 6, Sand 12, the op
posing springs shOuld be held clear by pressing 
the r ight-hand stud to the left. To adjust, bend 
the contact springs (Figure 87). 
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2. lt abould require 18 to 25 grams to just 
move the No. 2 spring contact clear of Its op
posing contact and !here should be some clear
ance between !he No. 2 spring and the stud 61 !be 
No. 5 spring. To adjust, bend !be No. 2 spring. 

3. It should requir e 18 to 25 grams to just 
move the No. 5 spring contact clear of Its op
posing contact No. 6 and !here should be some 
clearance, not more !han .003", between the stud 
of the No. 5 spring and !he No. 2 spring. To 
adjust, bend and bow !he No. 5 spring. U further 
refinements are necessary, the tang on the No. 
8 spring may be bent slightly; recbec.k !he ten
sion. 

NOTE 

In making this adjustment, some clearance 
should be maintained between the No. 8 
spring and the stud of the No. 5 spring. Hold 
the No. 8 spri ng away by band. 

4. It sboulc:l require 18 to 25 grams to just 
move the No. 11 spring contact clear of Its 
opposing contact No. 12 and there should be 
some clearance , not more than .003", between 
the stud of the No. 11 spring and !he No. 8 
spring. To adjust, bend and bow the No . 11 
spring. U further refinements an necessary, 
!be tang on the No. 12 sprln.g may be bent 
slightly; recheck !he tension. 

NOTE 

ln mak-ing this adjustment, some clearance 
should be maintained between the No. 8 
spr ing and the stud of !be No. 11 spring. 
Hold the No. 8 spring away by hand. 

5. It should require 18 to 25 grams to just 
move the No. 8 spring contact clear of Its op
posing contact No. 9 and there should be some 
clearance, not more than .003", between the 
stud of the No. 5 spring and the No. 8 spring. 
To adjust, bend and bow the No. 8 spring. U 
further refinements are necessary, !be tang on 
!be No. 9 spring may be bent slightly. 

8. PREUMINARY. With !he transfer slide 
bars In the spacing (lower) poaltlon and !he 
slots In all the contact operating ball eccentrics 
In a vertical position (high side up or down ac
cording to the position that gives the fullest 
engagement between the end of the plunger and 
!he curvature of the eccentric) replace !be 
switching control contact assembly. The gap 
between !be No. 1 and No. 5 eccentrics and !heir 
associated studs should be .010" to .015". To 
adJuat, loosen !he two eccentric stop mounting 
screws and roWe the eccentrlca away !rom 
the brackets. Loosen !he contact bracket mount
ing screws and position !he bracket. Tighten the 
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mounting a<:rews. Rotate !he eccentrics so !bey 
make contact wllh the bracket and tlgbten !he 
scre'WS which mount the eccentrics. 

7. The right-hand stud on each pile-up 
shoUid be centrally aligned with Its associated 
contact operating ball eccentric. Align each 
contact pile-up by means of Its mounting screws 
and the enlarged holes In the mounting plate. 

8. Adjust !he clearance on all contact pile
ups-so !bat !he clearances are from .010" to 
.015". To adjust, position !be eccentrlca. 

9. With !be transfer slide bars In !heir 
lower (apaclng) position, adjacent contact 
springs Nos. 1 and 2, 4 and 5, 7 nnd 8, 10 and 11, 
should "make" with a .035" gauge, and "not 
make" with a .030" gauge placed between the 
contact operating bail eccentrics and their re
spective studs. To adjust, bend tangs on springs 
Nos. 1, 4, 7 and 10 and recheck tension require
ments In paragraph (l4S)(a) !_. 

(d) DETAJLED SWITCHING CONTROL CON
TACT SPRING REQUIREMENTS (lor FRXD12) 

NOTE 

The adjustment in the following paragraph 
1. may be made with the switching control 
contact assembly removed; see NOTE I of 
paragraph (145). For position and number 
of contact springs refer to Fisure 88. 

1. Bend !he tang of !be No. 3 contact spring 
ao iiiat when No. 2 contact spring reate against 
No. 3, !here is approximately .050" between 
Nos. 1 and 2 contacts spring points. 

2. PREUMINARY. With the transler slide 
bars In the SPACING (lower) position and the 
slots In all the contact operating ball eccentrics 
In a vertical position (high side up or down 
according to the position that gives !he fullest 
engagement between !he end of the plunger and 
!he curvature of !he eccentric) replace !be 
switching control contact assembly. The gap 
between !he booster springs (of plle-upa No. I 
and No. 5) and their studs abould be .050" oo 
.060". To adjust, loosen !he two eccentric atop 
mounttng screws and rotate the eccentrics 
away from the brackets . Loosen the contact 
bracket mounting screws and position !he brack
et. Tighten the mounting screws. Rotate the 
eccentrics so they make contact with the bracket 
and tighten !he screws which mount the ec
centrlca (Fisure 87). 

3. The rlgbt-hand stud on each p!Je-up 
abolild be centrally aligned wlth ita associated 
contact operating bail eccentric. Align each 
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contact pile-up by means of Its mounting scr ews 
and the enlarged holes in the mounting plate. 

4. Bend the tangs or the booster springs 
until there is a clearance of .030" to .040" 
between the booster springs and their asso 
ciated studs (see Figure 77). 

5. With the t r ansfer slide bars In their 
SPACING (lower) position, the gap between the 
booster springs and their studs should be .030" 
to .035 ". To adjust, position the contact operat
Ing bail eccentrics. 

6. With the transfer slide bars in their 
SPACING (lower) position, hook an8ouncescale 
on the end of each booster spring and pull at 
right angle to the spring. It should require 
6- 1/ 2 to 7-1-2 ounces to just move lhe tangs 
o£ the booster spring away from its associated 
bakelite barrier of the comb. To adjust, bend 
the booster spring. 

7. With the transfer slide bars In their 
SPACING (lower) position, Nos. 1 and 2 contacts 
should make when a .035" gauge i s placed 
between the contact operating ba.il eccentrics 
and their associated studs. 

8. With the transfer sllde bars In their 
SPACING (lower) position, Nos. 1 and 2 contacts 
remain open when a .030" gauge is placed be
tween the contact operating bail eccentrics and 
their associated studs. To adjust, bend the 
tangs on the No. 1 contact springs. 

9. With the transfer sllde bars In their 
SPACING (lower) position, place a gram scale 
to the end of each No. 1 contact spring • .It should 
require 30 to 50 grams to just move the tang 
away from Its associated barrier. To adjust, 
bend the No. 1 contact springs. 

10. With the transfer slide bars in their 
SPACING (lower) position there should be from 
.015" to .025" clearance between the No. 1 and 
No. 2 contact spring points. Adjust by bending 
the tang on No. 3 spring. Check to see that there 
Is at least .005" clearance between the spring 
s tuds and eccentrics. 

11. With the transfer sllde bars in their 
MARRING (upper ) position, place a gram scale 
to the end of each No. 3 contact spring. It should 
requir e 30 to 50 grams to just move the tang 
from its associated barrier . To adjust, bend 
the No. 3 contact springs. 

12. With the transfer slide bars in their 
SPACING (lower) position, place a gram scale 
6n the eud of each side of the bifurcated contact . 
spring (No. 2). It should require 18 to 25 grams 
to just break contact with the No. 3 contact 
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spring. To adjust, bend the bifurcated contact 
spring. 

(e) TRANSMITTER CONTACT AND BOOST· 
ER SPRING REQUIREMENTS (Figure 96) 

For FRXD3, 4, 8, 11, 14 .and 16 

NOTE 

Refer to paragraphs (145) and (145)(a) for 
General Requirements. For position and 
number of contact and booster spr ings refer 
to Figures 76 and 96. 

1. PRELIMINARY. With the t ransfer slide 
bars in the SPACING (lower) position and the 
slots In all the contact h<all eccentr ics in a 
vertical position (high side up or down accord
ing to the position that gives the fullest engage
ment between the end of the plunger and the 
curvature of the eccentric) replace the trans
mitter contact assembly. The g:~p between the 
No. 1 and No. 5 contact booster springs and 
their studs should be .075" to .080". To adjust, 
loosen the two eccentric srop mounting screws 
and rotate the eccentrics away from the brack
ets. Loosen the contact bracket mounting screws 
and position the bracket. Tighten the mounting 
screws. Rotate the eccentrics so they make 
contact with the bracket and tighten the screws 
which mount the eccentrics. 

2. The right-hand stud on each pile-up should 
be centrally aligned with its associated contact 
operating bail eccentric. Align each contact pile
up by means of its mounting screws and the 
enlarged holes in the mounting plate. 

3. Bend the tangs of the booster springs 
until there is a clearance of .00511 to .060" 
between the booster springs aud their associated 
studs. 

4. With the transfer slide bar s in their 
SPACING (lower) position, the stud gap should 
be .030" to .035". To adjust, position the con
tact ball eccentrics (Figure 96). 

5. With the transfer slide bars in their 
SPACING (lower) position, hook an 8 ounce 
scale on the eud of each booster spring and pull 
at r ight angles to the spring. It should r equire 
6-1/ 2 to 7-1/2 ounces to just move the tangs of 
the booster spring away from Its associated 
bakelite barrier of the comb. To adjust, bend 
the booster spring (Figure 96). 

6. With the transfer slide bar s in their 
SPACING (lower) position, place a gram scale 
on the eud of each side of the bifurcated contact 
spring. It should require 18 to 25 grams to just 
move the sbort studs away from their associated 
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contact bail eccentrics. To adjust, bend the 
bifurcated contact springs (Figure 96). 

7. With the transfer slide bars In their 
SPAl::ING (lower) position, the contacts should 
make when a . 035" gauge ts placed between 
the contact batl eccentrics and their associated 
studs. 

8. With the transfer slide bars in their 
SPA1:!NG (lower) position, the contacts remain 
open when a .030" gauge is placed between the 
contact ball eccentrics and their associated 
studs. To adjust, bend the tango on the solid 
contact springs. 

9. With the transfer slide bar s In their 
SPACING (lower) positlon, place a gram scale 
to the end of each solid contact spring. It should 
require 30 to 50 grams to just move the tang 
away from Its associated barrier. To adjust, 
bend the eolld contact springs (Figure 96). 

(146) TAP£ FEED INDICATOR CONTACT 
ASSEMBLY ADJUSTMENTS (Figure 79) - If 
used 

(a) The formed portion of the tape contact 
lever which follows the tape loop, between the 
prepunch and code punch mechanisms, should 
be slightly to tlhe front of the tape feed holes or 
approximately In the center of the tape. Gauge 
by eye. With the tape held against the tape 
guides, there should be some clearance, not 
more than .070" between the tape and the formed 
part of the tape contact lever, at the bottom of 
the loop. 

(b) To adjust, position the collar on the tape 
contact lever between the ears of the contact 
bracket. The setscrew post in the collar acts 
as a backstop against the ribbon spool bracket 
for controlling the clearance between the lever 
and the tape, and also to clamp the tape contact 
lever In the collar. This collar a leo acts as a 
front atop against the inside of the bracket front 
ear to control the centr al position or the tape 
contact lever on the tape. (If necessary, bend 
the tape contact lever for proper clearance 
between the tape and the lever.) 

(c) With the tape lever arm In Its central 
position on the tape and the contact spring post 
(post, with the hexagon nut portion In the cen
ter, attached to the rear collar) opposite the 
center (between rivets) of the low part of the 
insulator on the long contact spring, there 
should be from .005" to .025" clearance be
tween the contact spring post and the Insulator. 
To adJust, loosen the rear collar setscrew post 
so that the collar will be friction tight on the 
tape contact lever. The collar holding the con
tact aprlng post can then be poaltloned to give 
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proper clearance between the post and the 
insulator. Tighten the setscrew post after the 
adjustment bas been made. 

(d) When the tape contact lever Is pushed 
to its rea.rmost position and the contact spring 
post Is on the high part or the contact Insulator, 
there should be at least .015" gap between the 
contact points. To adjust, bend the short heavy 
contact spring. Recheck adjustment (c). 

(e) With the tape contact lever In Its normal 
operating position (central position or tbe tape) 
and the contacts closed, apply the push end of 
an 8 ounce scale between the rivets on the in
sulator on the long contact spring. It should 
require 2 to 3 ounces to open the contacts. 
To adjust, bend the long contact spring. 

(147) LINE ANDS£L£CTORCIRCUITSCLOS
!NG JACK ADJUSTMENT (Figure 97) - !fused 

In order to check the following adjuatments, 
the line relay must be removed and the unit 
Sho11ld be resting on its rear supports: 

(a) CONTACT GAP ADJUSTMENT 

1. When the jack plunger Is held flush with 
the top surface of the base casting, there should 
be a gap of .010" to .015" between the contact 
points of the No. 3 and No. 4 contact spr ings. 
See Figure 97A. To adjust, bend the No. 3 con
tact spring. 

2. When the jack plunger Is held flush with 
the top surface of the base casting, there should 
be a gap of .020" to .025" between the contact 
pointe or the No. 1 and No. 2 contact springs. 
See Figure 97A. To adjust, bend the No. 2 con
tact spring. 

In order to check the following adjustments, 
the LINE AND SELECTOR CLOSING JACK 
assembly must be removed from Its mounting. 

(b) CONTACT SPRING TENSION ADJUST
MENT (Flgure 97). 

1. When an 8 ounce scale Ia hooked to the 
contact springs No. I or No. 4 and pulled at 
right angles to the spr ing, It should require a 
pull or 5 to 7 ounces to separate the contact 
points of No. 1 and No. 2 or or No. 3 and No. 4 
contact spr ings, respectively. See Figure 97B. 
To adjust, bend the No. 1 and No. 4 contact 
sprlngs. 

2. Replace the LINE AND SELECTOR CLOS
ING-JACK assembly on the base and tlgbten the 
mounting screws. The jack plunger should move 
freely In Its guide and the hole In the base cast
ing. To adjust, loosen the mounting acrews and 
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position the assembly. Tighten the mounting 
.screws. 

(146) TAPE REEL TAPE-OUT CONTACTS 
ADJUSTMENTS - U used 

(a) TAPE REEL TAPE-OUT CONTACT 
LEVER ADJUSTMENT (Figure 94) 

1. With the tape reel tape-out contact lever 
resting against the s ide of the tape reel con
tainer , adjust the lever by bending so that it 
touches or is within .050" of touching th.e inside 
radius of the container for a length of 3-1/ 2" 
from the end of the lever. 

2. The contact lever should clear the in
denied edge of the tape r eel contalne·r at all 
times. To adjust, loosen the nuts on t he tape 
reel tape ... out lever bracket mounting screws 
and position the br acket. T ighten the nuts. 

(b) TAPE REELTAPE-OUTCONTACTSAD" 
JUSTMENT (Figure 94) 

1. The st!Uener of the tape reel t ape-out 
contact should be straight. To adjust, bend the 
stiffener. 

2. With the contact lever held away from 
the contact, hook an 8 ounce scale at the con
tact point of the short contact spring and pull 
in a horizontal direction. It should require 2 to 
3 ounces to just move the short contac t spring 
away from Its st!Uener. To adjust, bend the 
short contact spring. 

3. With the contact lever held away from 
the contacts, there should be .015" to .030" gap 
between the contact points. To adjust, bend the 
long contact spring. 

(c) TAPE REEL TAPE-OUT ADJUSTING 
SCREW ADJUSTMENT 

The tape reel tape-out adjusting screw should 
close the tape-out contacts when the end of the 
tape-out contact lever Is within 5/ 16" to 3/ 8" 
of the wood filler in the center of the tape reel. 
To adjust, loosen the lock nut and position the 
adjusting screw. Tighten the lock nut. 

(d) TAPE REEL TAPE-OUT CONTACT 
LEVER SPRING TENSION (Figure 9{) 

Unhook the tape reel tape-out contM:t lever 
spring from the spring post on the lever and 
hook a 32 ounce scale in the eye of the spring. 
With the tape r eel tape-out lever held so that 
the curved portion is touching the curved part 
ol the tape reel container, it should require 7 
to 9 ounces to stretch the spring to its position 
length. Replace the spring on the spring post. 
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(149) AUXILIARY RELAYS ADJUSTMENT 
If used 

(a) CONTACT SPRING AND ARMATURE 
HINGE POSITION 

The contact spr ings and hinge bracket should 
be positioned to meet the following r equire
ments: 

1. The contacts on the relays should line up 
within the limits shown in Figure 76. 

2. The spring tangs should rest on the spool 
head so that the free end of the tang extends 
back of the front face of the spool head. See 
F igure 99. 

3. The width of each spring tang should lie 
entirely within the project>on of the top and 
bot.tom edges of the slot In the spool head, but 
the tang should not rub on tihe spool head when 
moved from its normal position of rest on the 
spool head in the direction of travel of the 
spring. See Figure 99. 

4. The hinge pins should not bind In the 
holes of the hinge bracket.s. See Figure 98. 

5. With the A springs (See Figure 100) ap
proXimately equal (if not, adjust per paragraph 
1. of CONTACT SPRING TENSION), both legs 
of the armature should bear against the hinge 
bracket when the relay Is In the operated posi
tion and shall also bear agai<1st the hinge brack
et when the relay is unoperated. 

6. To adjust, loosen t:he contact spring 
mounting screws slightly and position the springs 
and hinge brackets. Tighten the mounting screws. 

(b) ADJUSTING STUD CLEARANCE 

There sbould be some clearance between the 
armature and the adjusting stud over the entire 
armature travel. To adjust, bend the stud with 
a pair of long nose plier s. See Figure 98 for 
location of parts. 

(c) ADJUSTING NUT TIGHTNESS 

The adjust.!ng nut should 1i>e suU!ciently tight 
on the stud to prevent it being readlly turned 
with the thumb and foreUnger. To adjust, bM:k 
oft the adjusting nut from the stud until its 
slotted portion is free of the stud, then force 
the slotted parts ol the nut closer together, 
using a pair of long nose pliers. See Figure 98 
for location of parts. 
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(d) ARMATURE TRAVEL ADJUSTMENT 
(Figure 98) 

There should be .041" to .047" clearance 
between the armature stop pin and the relay 
core. To adjust, tur n the adjusting nut. 

(e) CONTACT SPRING TENSION (Figure 100) 

1. The A springs should hold the armatur e 
against the adjusting nut. It should require a 
pressure of 20 to 45 grams applied to the back 
of the armature at a point approximately mid
way between the stop pins to start the armature 
moving away from the adjusting nut. To adjust, 
bend the A contact springs. 

2. The C contact springs should be ten
s ioned so that It requires a pressure of 30 to 
35 grams (applied to the tip just in front of the 
contacts) to start the tang of each spr ing mov
Ing away from the side of the slot in the spool 
head nexl to the armature. (The C contact next 
to the A springs should be measured with the 
armature In the operated position.) To adjust, 
bend the C contact springs. 

3. The B contact springs should be ten
sioned toward the armature so that It requires 
a pressur e of 20 to 40 grams (applied to both 
prongs at the tip of the spring) to start its con
tacts moving away from Its associated C br eak 
contacts. To adjust, bend the B contact spr ings. 

(f) STUD GAP ADJUSTMENT 

With the armature unoperated, there should 
be at least .006" clearance between the end of 
the armature oper ating stud and the B spring. 
To adjust, bend the associated C break contact 
spring tang and recheck its spring pressure. 
Recheck the adjustment in paragr aph 3. of 
CONTACT SPRING TENSION. -

(g) CONTACT SEQUENCE 

On BREAK-MAKE contacts of the spring com
binations, the normally closed contacts should 
br eak before the normally open contacts make. 
Gauge by eye. To adjust, modify the spring ten
sions, stud gaps, and contact adjustments as 
required. 

(h) CONTACT MAKE ADJUSTMENT 

Both contact s of the B bifurcated springs 
should make with their associated C BREAK 
contact spring when the armature Is in the un
operated position. They should also make con
tact with t heir associated C MAKE contact 
springs when the relay Is electrically energized. 
To adjust, bend the ends of the springs (obtain 
by bending only the ends oft he B contact springs 
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If passlble). Recheck adjustments In paragr aphs 
2. and 3. of CONTACT SPRING TENSION, and 
STUD GAP ADJUSTMENT. 

(I) CONTACT SPRING TESTS (Figure 100) 

Each of the A and B contact springs should 
meet the following requirements: 

1. With the r elay electrically energized 
against a .016" thickness gauge Inserted be
tween the armature and the core, none ot the 
MAKE contacts should make contact with a 
mating contact on the associated C MAKE con
tact spr ing. 

2. With the relay electrically energized 
agatnst a .009" thickness gauge inserted be
tween the armature and the core, at least one 
of the MAKE contacts on each B and C contact 
spring should make contact with Its mating con
tact on the associated C MAKE contact spring. 

3. With the relay electrically energized 
agai"iist a .005" thickness gauge Inserted be
tween the armature aod the core, both BREAK 
contacts on each B spring will be separated 
from their mating contacts. 

4. To adjust, bend the tang on the associated 
C contact springs and recheck adjustment In 
paragraph (~.) of CONTACT SPRING TENSION. 

i. GOVERNED MOTORS - If used 

REMOVE THE GOVERNOR ADJUSTING 
BRACKET, BRUSH SPRING PLATE, TAR
GET AND GOVERNOR COVER. 

(1) GOVERNOR SHELL ADJUSTMENTS (Fig
ur e 80) 

REMOVE THE SPEED ADJUSTING SPRING 

(a) The governor contact points should meet 
squarely and there should be at least .010" 
clearance between the governor spring bracket 
and the rim of the governor shell. To adjust, 
position the governor spring bracket by means 
of Its mounting screws. 

NOTE 

U necessary, reposition the "fixed contact" 
br.acket to facilitate squaring up the con
tacts. 

(b) There should be a gap of .015" to .040" 
between the governor contacts. To adjust, bend 
the governor contact spring. 
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REPLACE THE SPEED ADJUSTING SPRING 

(2) ADJUSTMENTS FOR ALIGNMENT AND 
SQUARENESS OF GOVERNOR CONTACTS 

(a) All governor contacts can be adjusted for 
alignment of edges; only those governor shells 
which provide elongated mounting holes for the 
fixed contact bracket permit adjustment of the 
contact for height by positioning the contact 
bracket. 

(b) The governor contacts should be in line 
and meet squarely so that maximum contact 
surface is provided. (Check with the retractile 
spring tension a<!justed so that the contacts just 
make, or to the Hmit of the adjusting screw.) 

1. Line up edges of contacts by means of 
the - floating contact hinge mounting screw. 

2. Adjust contacts for squareness from 
right to lelt by positioning the heightofthe fixed 
contact bracket using the elongated mounting 
holes in the governor shell. 

3. To adjust from front to back, twist the 
floating contact hinge and apply pressure to the 
arm near the contact. 

NOTE 

Check by use of a .002" gauge (smaller if 
available). Check with gauge between edges 
of the contacts to see that the gauge enters 
(or does not enter) equally on all sides. 

(3) SPEED ADJUSTING WHEEL FRICTION 
WASHER SPRING PRESSURE (Figure 80) 

To measure this requirement, remove the 
governor adjusting bracket and goveroor cover 
and rotate the speed adjusttng wheel to a point 
where the governor contact pressure is 13 to 
14 ounces, as indicated by hooking a 32 ounce 
scale over the contact spring next to the contact 
pOint and pulling pa.rallel to the speed adjust
ing spring. Then insert a bank pin (radially) In 
the leather r im of the speed adjusting wheel, 
and hook a 32 ounce scale over the pin and pull 
at a tangent to the periphery of the adjusting 
wheel. It should require 16 to 24 ounces to start 
the wheel moving. To adjust the friction, re
move the friction washer and bend the large 
projections. 

(4) GOVERNOR SlUMS ADJUSTMENTS 

There should be at least .006" clearance be
tween the adjusting lever wearing strip and the 
adjusting wheel when the adjusting wheel is op
posite the wearing strip and the play of the 
armature is taken up in a direction to make 
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this clearance a minimum by overcoming the 
armature en<! thrust spring. To adjust, install 
shims on the armature shaft between the gover
nor hub and the end frame casting if necessary. 
See Figure 83 for location of parts. 

(5) SPEED ADJUSTING LEVER STOP PLATE 

There should be from .006" to .050" clear
ance between the adjusting lever wearing strip 
and the governor , when the speed adjusting 
lever is held against the stop plate. To adjust, 
position the adjusting lever stop plate by means 
of its elongated mounting holes. 

(6) INNER AND OUTER DISC CONTACT 
SPRING ADJUSTMENT (Figure 81) 

(a) The Inner and outer disc contact springs 
should conform to the following requirements, 
which may be checked by removing the gover
nor cover, target, and brush spring plate. 

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

2. Place a ''D" (89955) 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 Inner disc C'Ontact spring. This 
distance should be 17/ 32" to 19/ 32". 

3. ln a s imilar manner 1 measure the dis
tance from the wrench to the point of contact 
on the outer disc contact spring. This distance 
should be 7/16" to 1/2". 

(b) These r equirements may be obtained by 
bending the contact springs. Repl!lce the gover
nor cover, target, and brush spring plate. 

(7) GOVERNOR BRUSH SPRING PLATE 
BRACKET ADJUSTMENT 

(a) The gover nor brush sprtng plate bracket 
should be positioned to meet the following 
requirements: 

1. A line established by the center of the 
outer disc and the center of. one of the brushes 
should pass through some portion of the o ther 
brush (Figure 82). 

2. The surface of the brush sprtng plate 
bracket, on which the brush spring plate is 
mounted, should be in alignment with the outer 
surface of that part of the governor cover on 
which the target is mounted (Figure 83). 
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3. The bracket should be parallel to the 
edge of the motor base plate. 

~ .. Adjust tbe brush spring plate bracket by 
utilizing Ita mounting slots. 

(8) GOVERNOR BRUSH SPRING PRESSURE 
(Figure 83) 

(a) INNER DISC BRUSH SPRING: Hook an 8 
ounce scale over the Inner spr ing just In front 
of the carbon contact brush. Pullingborlzontally 
away from the motor, It abould r equire 4-1/ 2 
to 5- 1/2 ounces to start the brush moVIng away 
from the disc. 

(b) OUTER DISC BRUSH SPRING: Apply an 
8 ounce push scale against the outer brush 
spring just in front of the carbon contact brush. 
Pushing borlzontally towa.rd the motor, It sbouJd 
require 4-1/ 2 to 5-1/ 2 ounces to start the brush 
moVIng away from the disc. 

(c) To obtain the correct brush spring pres
sure, remove and bend the brush springs. When 
the springs are replaced and the pressure ob
tained, make certain that the contact brushes 
Ue flat against thetr respective discs, and that 
the out er edges of the brushes are either !lush 
with, or not more than 3/ 64" Inside the outer 
edges of the discs. Replace the governor adjust
Ing bracket. 

NOTE 

If necessary, level of! brushes by passing a 
piece of No. 00 sandpaper between the brush 
and disc. 

(9) GOVERNOR ADJUSnNG BRACKET AD

JUSTMENT (Figur e 83) 

The adjusting surface of the governor adjust
Ing bracket should clear the speed adjusting 
wheel by .020" to .060". Bend the governor ad
Justing bracket If necessary to secure this 
clearance. 

j. SYNCHRONOUS MOTORS - If used 

(1) STARnNG SWITCH ADJUSTMENTS 

NOTE 

Thes e requirements should not be cheeked 
unless there Is reason to believe the atart
lng switch Is out of adjulltment. 

(a) Remove the motor unit from the base 
and remove the motor fan and pinion. 
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(b) Remove the switch end shield screws and 
the switch commutator mounting screws, also 
the switch end shield. 

(c) Pull out the rotor until the brush ho!de.
spr!ng Is accessible and remove the spring. 

(d ) Spring tension for 50 and 60 cycle motors 
should be 1-3/ 4 to 2 ounces, and 2 to 2-1/ 2 
ounces respectively, when extended to a le08tl> 
of 5", using an 8 ounce scale. 

(e) The brush holders should be mounted by 
means of the center set of mounting holes and 
shol<ld be free. 

(C) The brush bolder stop pins should be 
safely within the holes of the fiber disc when 
all the play In the brush holders has been take111 
up to make the engagement of the pins with the 
disc a mlnlmum. 

(g) Replace the brush holder spr ing, making 
certain that the spring eyes ar e fully engaged 
with each other. 

(b) Replace the switch commutator screws 
and tighten the two screws alternately, a UtUe 
at a time, until both screws are tight. 

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

(J) Apply the push end of a 12 pound scale 
against the fan end of the shaft and push parallel 
wtth the shaft. 11 should require at least 7 pounds 
pressure to start the shaft moving. (Appl!es to 
A. C., D.C., and synchronous motors.) 

(It) Replace the motor fan and pinion. Re
place the motor unit on the base and cheek the 
motor plate adjustment. 

3. LUBRICATION 

a. GENERAL 

(I) The following lubricants are recommended 
for use on the REPERFORA TOR TRANSMlTTER 
DISTRIBUTOR. They may be ordered !rom 
Teletype COrporation as follows: 

a8970 
a8971 
88973 
88975 
97116 

1 Qt. of KS-7470 on 
1 Gal. of KS-7470 Oil 
1 Lb. of KS-7471 Gr ease 
KS-8319 Grease Gun 
4-oz. Tube of KS-7471 Grease 

The above grease Is recommended Instead of 
oil for lubricating motors equipped with ball 
bearings. The 88975 grease gun should be used 
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for injecting grease into the bearings of Tele
type ball bearing motors . The gun may be used 
also for applying grease to other parts of the 
apparatus and no other grease container need be 
carried. U this grease gun is not available, the 
oll listed In the foregoing should be substituted 
for lubricating ball bearing motor s . 

(a) Instructions on Filling the Grease Gun 

1. Unscrew the lubricant tube from the cap 
casting of the gr ease gun. Insert fresh lubricant 
through the open end of the tube. Apply gradually 
to eliminate air pockets. Tamp the lubricant 
down solidly In the tube by pounding the closed 
end solidly against the palm of the hand. Con
tinue to add lubr icant untllthe tube is completely 
filled and the metal follower rests against the 
perforated tube cover. 

2. FlU the cap casting with lubricant flush 
to the bottom side of the tube threads. Screw 
the lubricant tube into the cap casting part way 
only. Then Insert a pencll or rod through the 
perforated tube cover and exert pressure a
gainst the metal follower so as to ex:pel any 
entrapped air past the tube threads. When 
lubr icant begins to ooze through the threads, 
tighten the lubricant tube securely In the cap 
casting. 

3. Operate the handle back and forth for 
several strokes or until lubricant Is pumped 
from the nozzle. The gun Is then ready for use. 
If the lubricant does not now from the nozzle In 
a solid stream, It Is an Indication that all air 
has not been expelled from the lubricant tube. 
Invert the gun and pound the cap casting end 
against the palm of the hand to jar the lubricant 
Into the pump cylinder. 

(b) Instructions for Lubricating Motor Ball 
Bearings 

The motor bearings are packed with gr ease 
before the motor leaves the factory and under 
ordinary operating conditions need no additional 
lubrication for approximately two months. At 
the regular lubricating intervals, one or two 
strokes of the plunger of the gun shou ld apply 
sufficient grease to each beari ng. To lubr icate, 
press the nozzle of the gun agatnst the b.'lrll oiler 
and force the grease into the hole by pushing on 
the plunger of the gun. Care should boe taken 
that the bearings are not overloaded. Overload
ing will result in the grease oozing ourt ol the 
end castings and being for ced into the motor or 
being thrown on other parts of the mechanism. 
After lubricating, the motor should be run lor 
a few minutes and then any excess grease that 
has been forced out ol the ends of the castings 
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should be wiped off. Each time that the gun is 
used for lubricating a motor bearing, the plunger 
should llrst be depressed slightly to make sure 
that grease will be delivered. 

(2) Unless otherwise specified, one or two 
drops of oil at each of the places indicated '1\111 
be sufficient. Use oil for lubrication at all of the 
places listed, except where the use of grease or 
oll-grease-oil is specified. 

NOTE 

Oil both loops of all helical springs that 
exert a nominal tension of less then 2-1/ 2 
pounds. Apply grease to both loops of all 
helical springs that exert a nominal tension 
of 2-1/ 2 pounds or more. 

b. SELECTOR MECHANISM 

NOTE 

Be car eful not to get oil between the pole 
faces of the selector magnet and the magnet 
armature. 

(1) Armature extension - 2 pivot screws. 

(2) Selector arm - 2 pivot screws, 2 sword 
contact points, locking tip, amd point of contact 
with operating screw. 

(3) Selector arm detent - bear ing, and point of 
contact with selector arm. 

(4) Range Under assembly. 

(a) Trip latch plunger - bearil\g and 2 points 
ol contact. 

(b) Bell crank - bearing. 

(c) Trip latch - bear ing and points of contact. 

(d) stop lever - bearing and point of contact 
with stop arm. 

(5) Swords and selector levers - drop oil be
tween separator plates. 

(6) Selector T levers - all points of contact. 

(7) Selector arm locking lever - at pivot. 

(8) Selector cam sleeve - each cam peak. 

(9) Code bars - at posts. 

(10) Tape feed-out lever - 4 bearings, point 
of contact with trip latch plunger. 
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c. MAIN SHAFT 

Remove the range scale rear mountlng screw, 
swing scale out or the way and flU ahaft through 
bole ln center of retalning disc. Replace range 
scale and Its rear mounting oerew. 

(1) Locking lever cam felt oiler - saturate. 

(2) Selector cam friction waabera (2) - satu
rate. 

(3) Main cam friction disc - saturate. 

(4) Main shaft ball bearings (2) - grease 
lower; oil upper. 

(5) Clutch throwout lever - 2 bearings, gre:o.ae 
end of lever. 

(6) Clutch - oU freely. 

(7) Compres slon springs (3) - allow oll to 
flow Into prongs under springs. 

(8) Main clutch bushing - saturate wick with 
oU; 2 oil holes. 

(9) Main shaft gear - greaae. 

(10) Subshait drive gear - grease. 

(11) Motor pinion - grease. 

(12) Main ball cam - grease. 

(13) Punch arm cam - grease. 

d. MAIN BAIL 

(1) Main ball roller - oil, grease, oil. 

(2) Main ball plunger - !Ill oil cup and satu
rate oU wick. 

NOTE 

On all units equipped for Improved lubri
cation, remove the 1/ 4 " 32 screw and lock 
washer from the plunger buahlng. Saturate 
oil wicks and flU plunger with oU. Replace 
lock washer and screw. 

(3) Main ball lever - fill oil cup Just above 
terminal block, alao oil end of lever In main 
ball plunger. 

(4) Main bail - fill groove with oil, 2 main 
ball guide rollera. 

(5) Main ball roller guides (2) - grease. 
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(6) Main ball adjusting screw - grease end or 
screw. 

(7) Ma1n ball spl'ing anchor • grease. 

(8) Main ball lever spring post - (8) 90n2 
felt washers - saturate. 

e. PULL BARS, TYPE BARS, AND CODE BARS 

NOTE 

(1) and (2) are for typing equipment on1y. 

(1) Pull bars - one drop of oil on top or each 
bar. 

(2) Type bar gears - pull each type bar down 
against platen and put drop of oil on top of 
type bar gear at rear of segment slot. 

(3) Code bar locking lever - grease lever at 
polnt of contact with main bail. 

(41) Code bars - slots and posts, one drop to 
each code bar . 

f. RIBBON MECHANISM - Typing equipment 
only 

(l) 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 hole. 

(5) Ribbon feed lever roller - bearing. 

(8) Ribbon spool shaft (right) - 2 bearings. 

(7) Ribbon spool shafts (left) - 4 bearings, 
oil teeth on gears (3). 

(B) Ribbon reverse pawls and links - 4 bear
Ings on each side. 

(9) Ribbon reverse shafts - 2 bearings each. 

(10) Ribbon feed shaft detent - grease. 

g. PLATEN SHIFT MECHANISM - Typing 
equipment on1y 

(1) Platen shafts (2) - thin film of oil. 

(2) Shift lever - bearings (2), and point of 
contact with pull bar and plalen frame. 

(3) Shift latch - bearing and points of contact 
with pull bar s and shlft ball. 
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(4) Shift ball - bearing, and at platen trame 
extension. 

(5) Sbltt ball atop screw - creaae. 

(8) Intermediate ball - beari.Ag, grease at 
points o.f contact with shift bail and plunger 
extension bracket. 

h. PREPUNCH MECHANISM 

(I) Prepunch arm - bearings (2). 

(2) Feed roll - bearings (2) and feed DOtches. 

(3) Feed pawl - bearing. 

(4) "Prepunch operati.Ag ball - bearings, or 
saturate felt washers, U preaeot," (2) vease at 
eccentric and extension. 

(S) Star wheel - creaae. 

(8) Feed roll detent - bearing and roller. 

(7) Feed hole punch - also at point of contact 
with prepunch arm. 

I, REPERFORATING MECHANISM 

(I) Punch arm casting r<>ller - <>II, grease, 
ott. 

(2) Punch arm casting bearing - flll oil cup. 

(3) Punch arm extension - bearing, also at 
adjusting screw extension. 

(4) Code bar bell cranka -drop of <>II between 
separator platee, point of contact at vertical 
links, a.nd coda bar loelt!na lever. 

(5) Vertical UIIU - at pivot and comb. 

(8) Vertical Unke bell cranks - at pivot and 
point of contact with vertical Unk, and selector 
finger bell cranks. 

(7) Selector finger bell cranks- 2 place a each. 

(8) Selector flncera - guide comb and point of 
contact with code punches. 

(9) Punch ball pilot screw - 2 bearings. 

(10) Feed pawl bearing. 

(11) Feed roll - 2 bearings. 

(12) Feed roll detent wheel - grease. 

(14) Code punches. 

(15) Code punch retracting ball - bearings 
(2), and points or contact wttb code punches. 

(16) Code punch retaining lever s - at pivot 
and point of contact with code punches. 

(17) Tape depressing ball - bea.r lngs (2), 
guide studs for weighted guide (2), non-typing 
equipment only. 

(18) Tape depressing baiJ - bearings (2), 
typing equipment only. 

J. PIVOTED TRANSMITTER AND TRANSFER 
MECHANISM 

(1) Transmitter lid - bearings (2). 

(2) Sensing fingers - bearings and point or 
contact wltb guide plate. 

(3) Transmitter yoke - bearings (2). 

(4) Tape feed lever - bearings (2) . 

(5) Tape feed pin lever bearing. 

(6) Feed pin oscillator - bearing and points of 
contact wltb feed pin lever and guide. 

(7) Feed pin oscillator lever - bearing and 
guide comb. 

(8) Selector levers - bearing, and at guide 
comb 2 places. 

(9) Contact lever - bearing. 

(10) Transmitter stop contact operating 
plunger. 

k. TRANSFER AND SLIDE LEVER MECH· 
AN!SM 

(1) T levers - bearings and at pointe o! con
tact with selector levers and tranafer allde 
levers. 

(2) T lever operating ball - bearings (2). 

(3) Trans.fer slide levers - bearings 2 each. 

(4) Contact operating Ieven - bearlnge, and 
grease at point of contact wtth transfer elide 
levers. 

I. SENSING SHAFT 

(1) Sensing shaft bearings - ball bearing In 
(13) Feed roll detent - bearing and roller. front, fill oil cup In rear. 
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(2) Sensing shaft - remove thumb screw lrom 
front end of shaft and fill shaft wlth oil. 

(S) Sensing shaft gtat - grease. 

(4) Clutch assembly - oil freely. 

(5) Detent lever - bearing and roller. 

(6) Oscillator lever roller. 

('1) T lever operating ball roller. 

(8) Clutcb lever - bearlnga (2) - grease end. 

(9) Thln film of grease on bearing aurface of 
all cams. 

(10) Cam sleeve felt wtcke- saturate with oil. 

m. DISTRIBUTOR SHAFT 

(!) Distributing shaft bearlnge - ball bearlnge 
in front, fill oil cup In rear. (Note: OU cup 
should be set at a 45 degree angle with open 
end toward front.) 

(2) Dtstributhng shalt. Remove thumb screw 
from front end of shalt and !Ill shalt with oil. 

(3) Distr ibuting shalt gear - grease. 

(4) Clutch as.sembly - oil freely. 

(5) Detent lever -bearing and roller. 

(6) Clutch contact operating Ievere - at bear
ing and thin 111m of grease at point of contact 
with contact insulator. 

(7) Clutch lever - bearings (2) - grease end. 

(8) Distributing contact levers - beulng, 
grease points of contact with cams, thin film 
of grease on point of contact with contact in
sulator. 

(9) Thin 111m of greaae on beulng surface of 
all cams. 

(10) Cam sleeve felt wicks - saturate with oil. 

(II) FRXD18 only: Distributor Start Con
tact - thin fUm of greaee on bakelite tip at 
point of contact with armature. 
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NOTE 

Remove all oil and grease from distributor 
eontaets and excess oil from assoelated 
parts. 

n. SUBSHAFT 

(!) Subsha!t gears (2) - grease. 

(2) Subsha!t bearings (2) - fill oil cups. 

(3) Universal contact operating lever - at 
bearing and apply a thin film of grease to 
camming surface of maln ball plunger. 

o. CONTACT INSULATORS 

(1) Apply a thin film of grease on the in
sulators of the following contacts at point ot 
contact with their operating levers: 

(a) Universal contact. 

(b) Transmitter stop contact. 

(c) Tape-out contact. 

(d) Distributing shalt clutch magnet contact. 

(e) Clutch magnet auxiliary contact. 

(t) SWitching contacts. 

(g) Tape feed Indicator contact arm - bear
Ing points. 

p. ADJUSTABLE DETENT MECHANISM FOR 
SENSING AND DISTRIBUTING CAM SLEEVES 

(1) Both loops o! the detent lever springs -
oil (4) 

(2) Clutcb detent levers - oU bearings (2) 

(3) Clutch detent levers - grease engaging 
surface with cam (2) 

(4) Detent cams - thin film of grease (Z) 

(~) Lubricators - saturate with oil (2) 
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TO SEPARATE CLUTCH TEETH 
(60 WPM ) 
32 TO 42 OZS. (75 WPM ) 

'--- .o5o .. ro .oso·· 

J • 

/ 

/ 
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• .........._, 

I ·.........-
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ARMATURE SPRING 
ARMATURE CAM 

LOCI<INCH.EVER CAM 

NO. I SELECTOR LEVER 

LOCKING-LEVER SPRING 

LOCK lNG LEVER 

STOP POST 

NO. I SWORD 
SOME CLEARAN~ 
NOT MORE TliAN • 

SELECTOR ARM 

FIGURE 6 

MOUNTING SCI!f:WS-------------. 

ARMATURE SPRING -------~ 

SEE TEXT RlR SPRING TENSION--~.~ 

SPRI NG 

MC>UNTING Hll'l'-----~oY 

ARMATURE EXTENSION 

LOCI< NUT 
ELECTOR-MAGNET BRACKET 

MOUNTING SCREWS 

ARMATURE 

ARMATURE PIVOT SCREW 

MOUNTING SCREWS 

CENTRALIZING ECCENTRIC SCREW 

SELECTOR-ARM BRACKET 

SELECTOR-.RM OPERATING SCREW 

SELECTOR-ARM SPRING 

SELECTOR-ARM STOP DETENT 

1.------MC)UNITING SCREW 

ARM 
-.._ ______ SELECTOR-ARM OPERATING SCREW 

FIG'-'!E 7 

BARELY PEA<:EPTI8LE END PLAYr--------"'Mi~------------LOCK NUT 

SELECTOR ARM PIVOT SCREW 

LOCKING WEDGE-----------.~' "'"' 
LOCKING LEVER ill-oo--- --SELECTOR- ARM OPERATING SCREW 

EOUAL CUARANCE WITHIN .o03• STOP.OETENT ECCENTRIC POST 

LOCKING-LEVER GUIDE'------- .,;,:>:.;'1 

4 TO~ ozs. - L - - -----S£LECT>OR- ARM STOP DETENT 

FIGURE 8 

2-49 
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AT LEAST .OOB" CLEARANCE-------, .------------UPPER PIVOT SCREW 

.-----------SELECTOR ARM 

.----.OIO'MI NIMUM CLEARANCE 

~~d...,_[ 
ARMATURE EXTENSION ------1'--t-!1!-' TT SELECTOR-ARMSTOP DETENT 

SELECTOR-MAGNET BRACKET--__,"-~~ ~~-------- SELECTOR-ARM BRACKET 

FIGURE 9 

s TO 10 ozs.-------------, 

SELECTOR-LEVER SPRING---< LOCKING-LEVER CAM 

SELECTOR LEVER-------~~~;~%:&1:./~::..._-------SELECTOR ARM 

..to----------- LOCKING WEDGE 

.00&' T0,012'-----------" 
---~------ MOUNTING SCREW 

FIGURE 10 

ARMATURE CAM----------, .-------------6.RMATI.f!E EXTENSION 

LOCKING-LEVER CAMI--------, 

ORIGINAL 

FIGURE II 

----------------ARMATURE 

~--------SELECTOR-ARM OPERATING SCREW 

'---------------LOCK NUT 

FIGURE 12 



._J 
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ARMAT\JRE CAM 

ty4TOI~OZS. 

LOCKING WEDGE 

SEl.ECTOR ARM 

FIGURE 1'3 

FIGURE 14 

STOP~~SI'~G ----------~~--~~~ 

STOP-LEYER PLATE -----------~ 

SOME CLEARANCE, 
MORE THAN ,004 

F IGURE 15 

FIGURE 16 

ARMATURE EXTENSION 

SELECTOR-ARM SPRING 

STOP DETENT 

STOP LEVER 

TRIP LATCH 

STOP LEVER 

2-50 



PLUNGER 

~T~ws------------------~ BRACKET 

CLUTCH RELEASE LEVEl~ -----------__J 

Ct.UTCH RELEASE ROD------------~ 

'---------2 ¥! TO 3 3/~ OZS 

f'IGURE 17 

EQUAL CLEARANCES - ----------------..,. ,----- ----- -----f( FUNCTION - BAR 

~
/ SPRING BRACKET 

----------==6~""_. /'\o :'o 
PULL BARS ~ ·-- ------------- - MOUNTING SCREW 

FIGURE 18 

PULL BAR - ---- --------- .('1 SEE TEXT 

TYPE BAR - --- ---------f 

'------- - ---- PULL-BAR $PRING 

FIGURE 19 

PULL BAR BAR PULL Ct.EARANCE BOTH SlOES 

' COllE BAR 
BOTH SIDES ~::;. _ ___ ___ PULL- BAR GUIDE 

MAIN 

IAl I Bl 
ORIGINAL FIGURE 20 

J • 
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~---------·rLt~R 

CODE BARS -------------~ 

PULL· BAR GUIDE ----

.ooe· TO Dzo·----- ---1 
MAIN BAIL - • --

FIGURE 21 

~------RIBBON-SPOOL CUP------..... 

r---- RIBBON ROLLER---- -----. 

o ROLLER 

RIBBON GUIDE BRACKET 

'--l---- MOUNTING SCREWS 

TOP OF BOSSES - - --, 

FIGURE 22 

CODE BAR 

INTERMEDIATE GEAR:-------------.. '""':----RIBBON- SPOOl. - SHAFT GEAR 
~.._:::--_.J SOWE END PlA\' HOT 

MOI'ft: n~AN .oto• 

DR~SHH·~~~::::::::::::::~---~ SPRING -

BEVEL GEAR -----~. 

REVERSE-ARM SHAFT 

SOME END P\.A:·:N~O~=:::==~~~~~~~~~~~~-------- DRIVE GEAR MORE THAN 0 10" 

UFT BflACI<ET 

ADJUSTING COlLARS--------------~ 

FIGURE 23 
'-----RIBBON REVERSE• ARM(LEFf) 

2-51 



SPRING AO.JUSTING COLLAR-------._ SOME END PLAY, 
-.+----- -I NOT MORE THAN .010 " 

RIBBON-SPOOL CUP -----1 

RIBBON-SPOOL SHAFT 

RIBBON REVERSE ARM ---- ''=l 

..--JI----RIBBON REVERSE-ARM SHAFT 

_,.J.--------SHAfT SPRING 

ll lll====:::::l/IUiiDII'I D l ---- --- COLLAR 

BRAC~~~=============t:J~~~~~~~~~~t:~t:~~ 1=11;1,.......-----BEVEL GEAR 
SET SCREW 

SOME EHO PLAY, 
NOT M0AE THAN .0 10 

FIGURE 24 

SHAFT SPRING------------~ 

'Ho--- ----- SPRING ADJUSTING COLLAR 

RIBBON-SPOOL BRACKET-RIGHT------~ ~----------------'SHAFT 

2 ~ TO 5 OZS. TO 11----~ 
START SHAFT MOVIN~ 

• 

FIGURE 2!1 

RI890H REVERSE- PAWL LINK------.._ 

RIBBON-SPOOL CUP --~ 

FIGURE 215 

ORIGINAL 

'-----RIBBON REVERSE PIIWL 

.. . 

r 
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3 TO S LBS. 
TO START COLLAR MOVINGr-------tll 
~BON ~ ~WL-------

R188011 FEED SHAFT ---......... 

r------ RIBBON REVERSE LEVER 

h4-"'r-... ---~~-.:~ I T AKl/IG THIS REAOING. 
POSITION 01' COU.AR SHQJLD liE 

liE AS SHOWN 

RIBBON fEED SHAI'T-- ----... 

DETENT------... 

RIBBON FEED RATCHET·---.../ 

AS SHOWN 81' DOTTED UNES 

RIIIIION REVERSE· ~WI. UNK 

FIGURE 27 

r------------ BRACKET 

..--------- SAFETY SPRING COLLAR 

FIGURE 28 

9 1·1/2 TO :H/2 LBS 
TO MOVE SHAFT TO ITS 

RIGHT- HAND POSITION 

"------ SAFETY SPRING 

[
12 TO 18 OZS. 

L-------lTO START L£V£R MOVING 

~----- RIB- fECD-i.EVER ROLLER 

RIB- f EED-LEVER SPRING 

FIGURE 29 

6 TO 9 OZS. ] 
TO START PAWL MOVING t------------l 

RIBBON FEED PAWL------./ 11- - ------ RIBBON CHECK PAWL 

RIBB~ FEED RATCHtT------- -\ 

FIGURE 30 

2-52 
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CODE BARS-----------------~ 

MAIN BAIL---------.._.._-<=d~r=:=~==--___j I TO 1- 112 OZS. 

TO START PULL BAR MOVING 

SPRING---------------------_,; 

SPRING BRACKET·---------~ 
1----------- SPACE PULL BAR 

l·V2 TO 5 OZS. TO J 
START LEVER MOVINGf...------l 

CODE· BAR LOCKING LEVER -

PULL BAR IN BlOCKED POSITlON 

LL 
1 '.442" 

I 
99391 GAGE 

liNG 

® 

ORIGINAL 

FIGURE 31 

- --- ------ NO. I COOE BAR 

MAIN BAIL 

,----- ---------SPRING 

FIGURE 32 

r 

FIGURE 33 

r--------- SPRING BRACKET 

!/ 
J 

~.62o{.. 

- I AT 
SOME 

99391 GAGE 

LEAST 
CLEARANCE L ~98479PU LL-BAR GUARD 

® 
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TOP CONTACT SPRIHG ------. 

LOIIG CONTACT SPRING -------= 
APPROX •• 020' ----------_j 

FIGURE 34 

TYPE BAR---------. 

SEE TEXT·--------; 

PALLET-- -----.. 

st<AFT 

FIGURE 35 

TYPE BAR-------~ 

'FIGURES' STOP SCI!E'jl'----~ 

FIGURE 36 

J • 

'---------- .004 ' TO.OI5 ' 

r-------- PLATEH SUPPORT 

PLATEN FRAME 

~---PLATEN-FRAME EXTENSION 

~----5;H FT LEVER 

- --SHIFT- LEVER STUD 

SHIFT BRACKET 

r------- ---PLATEN SUPPORT 

FRAME 

~--- PLATEN-FRAME EXTENSION 

LEVER 

f----~iHIFT-L.EVIEA ST\.Cl 

SHIFT BRACKET 

2-53 



INTERMEDIATE BAIL-------, 

INTERMEDIATE-BAlL}- - -J 
ADJUSTING SCREW 

® 
ORIGIN AL 

-
FIGURE 37 

L------SHIFT BAIL 

FIGURE 38 

_,...-----.-- --PLATEN FRAME 

FIGURE 39 

4 • 



SHIFT LEVER---------, 

PLATEN FRAME-----, 

I TO I !h OZS --------___J 

SEE TEXT 

2038 

FlGURE 4 0 

,--------''SPACE' PULL BAR 

'----~IFT-8AIL BRACKET 
* V4 TO I OZ. FOR 

84575 SPRING 

VERTICAL-LINK PIVOT SCI~E>V-------"""\ 

RIGHT AND LEFT TILT SC·REINS-------. 

,------•COI0£-8AR BELL CRANK 
c---------PI'VOT POST 

:------SEI'AR:ATl)R PLAT£ 

PUNCH-6AIL PIVOT 8R~.CKioT------, 

080' TO 090' CLEARANCE 

PUNCH BAIL---------...., 

RETAINING BR•IC•:ET-----, 

COO£ PUNCH ------- -ll 

SELECTOR FINGioR·---../ 

PUNCH BAIL 

~4VNCH~.CKIET·-~ 

SOME END PLAY 
MORE THAN 

J • 

LINK BRACKET 

- ----------VERTICAL L INK 

-------P'UNICH·B•IIL PIVOT SCREW 

-----~:ELECTOR-FINGER BELL CRANK 

'--------·OCIOE·PIJNC:H BRACKET 

!11J:- --------- PUNCH BAIL-ARM STUD 
'----------LOCK NUT 

FIGURE 4 1 

,---------~ ___ SOME END PLAY 
MORE THAN c;;or 

BAIL 

FIGURE 42 
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IAI 

COOE-PUNCH~----------1 
FEED PAWL 

COOE FEEO•PAWL 
ADJUSTABLE MOUNTING PLATE 

0 

CLUTCH MAGNET BRACI<El·---..J 0 

.--------- COOE·BAR LOCKING LEVER 

181 

FIGURE 43 

FlGURE 44 

~------SPRING 

DRIVEH CLUTCH MEMBER 

ARMATURE RELE ASE 
SPRING 

MAGNET COIL-----------..../ SHAFT 

0. C. CLUTCH MAGNET ASSEMBLY 

FIGURE 4 !1 

ORIGINAL 
J • 

--

--



I 

' 
12 To 11 ozs---------_J 

DRIVEN CUJTCH MEMBER----... 

.oos· TO .o1s·--------. 

MOUNTING SCREW----

DETENT LEVER---------/ 

TAPE·TEHSION· LEVEA 

LOCK 

SHI 

TAPE STRIPPER PlATE 

STAR 

LOCK PLATE 

2038 

FIGURE 46 

FIGURE 4 7 

AGURE 48 

J • 

fL--- ------,12 TO 17 OZS. 

~-[)RII/IEJj CLUTCH MEMBER 

~------.0105" TO 015" 

------I~OUINTINGSCREW 

SHAFT 

PREPUNCH 
PERATING SAI L 

BUSHING 

RING BRACKET (REAR) 

TAPE TENS~ LEVER 

EOUAL ClEARANCE 

ROll 

PREPUNCH BRACKET 

SO ME E ND PlAY 
MORE THAN .004' 

2-55 



2T05 TO 15 OZS 

5 TO 5 1/2 OZS 
... 
~ 

TAPE TENSION LEVER 

LEVER 

STAR WHEEL 
BRACKET ... 

PREPUNCH ..-" 
RELEASE LEVER ECCENTRIC 

FIGURE 4 9 

ffED PVI~CHI------------------

ffED ROLL------------ ,----- 3 1/2 TO 5 1/2 LBS 

FEED 1'11~11.. --------------1 
-------SPRING 

BRACKET 

FIGURE !10 

ORIGINAL 



TAP£ DEPRESSING BAIIL------~ 

TAP£ DEPRESSING ARM ----~ 

02o' TO .040" CLEAR~INCE -•~1-

TRANSMITTER YOKE 

203B 

TO 2 TO EXTEND 
'--------lm POSITION LENGTH 

1~------·r.tJ'£ DEPRESSING- BAIL SPRI,.c; 

--FEED ROLL 

'--------SPRII'IC. 

L--------GOOE PUNCH FEED PAWL 

FIGURE 151 

RIBBON-------------~ ~----------RIBBON GUIDE 

llPPROXIMATELY 031'-" -------, 

PLATENI--------

5 1/2 TO 8 L8S.--------__j 

SPRING POST ----------__) 

FIGURE 5Z 

~--------jCOOE PUNCH 
/ TAPE GUIDE 

~--------CODE-PUNCH RETRACTOR 

FIGURE 53 
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,.---------TRANSMITTER LID 

TO 1112 OZ. TO START LID 
SPRI NG MOVING 

SCREW 

FIGURE 54 

SENSING GUIDE PL,UE,--------------~~~~""'jj)'==iF 

•y• LEVER SPRING-----~ 

SELECTOR Y LE\I£R·--. 

• y• LEVER }-
GUilE P!.ATE 

FLliS>i WITH OR NOT 
MORE THAN .005' 

IBEUJ'W PLATE SliRFACE 

FINGER 

---------------SENSING CAM 

ORIGINAL 

fRONT VIEW 

FIGURE 55 

, 
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SENSING GUIDE ,ATIE------------------------------.~~~~~----TRAN!)MI'TTI:R LID 

/--------5£NSI~ FINGER 

\------------·SENSII~G CAM 

FRONT VIEW 
FIGURE 56 

SENSING GUIDE re:-----------~===~~~~~~~----~=::1 ro 3 ozs 
A' OR NOT MORE 

TAPE·PIN·OSCILLATING ARM BACKSTOP SCREW -•

TAPE F'EEO-PIN OSCILLATI~ 

TAPE FEEIH'IN OSClLLAT1HG-AAM SPRING ---------' 

TAPE FEEO-PIN 05aLLATIIG- ARM BAIL 

TAP£ FEEO·PIN 
OSOLLATIIG·ARM EXTENSION 

SEJISl NG <UU~T·---11' 

~~~ ------~t'---/ 

FRONT VEW 

FIGURE 57 

J • 

THAN .015' BELOW 

StiiFACE 

"'--· ~"---- PIVOT£0 TRANSMITTER YOIIE 

SLOTS 

2-57 
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SPRING-------------' 

CAM -------------~ 

44 TO so ozs.---------...J 

TAPE FEEIH..EVE~--------
EXTENSION SPRING 

FIGURE:: !18 

}-----! TAPE FEED PIN OSCillATING 
ARM EXTENSION 

TAPE FEED PIN OSCillATING 
AR M BAl l 

0 - -----------ADJUSTING SLOTS 

TAPE FEEIXEVER ElCTENSION-------1 

• 
~~---------------------R~LER 

TAPE FEED CAM- -----...{ 

FIGURE 119 

ORIGINAL 
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MOUNTING 8AACKET ·FRONT------.. ~--------TRANSFER SLID£ BARS 

TRANSFER• T LEVER 
ECCENTRIC-51<AFT SPACERS 

SET COt.LAR ---------. 

TRANSFER- T L EVER BAIL EXTENSION --__J 1--------- -1 SOME E>40 PLAY 
NOT loiORE THAN .OOS' 

MOUNTING 

CONTACT OPERATING BAIL * 2 ---" 

OLO STYLE ASSEMBLY 

FIGURE 60 

;---------TRAI~SF'ER SLIOE BARS 

OLO STYLE ASSEMBLY 
FIGURE 61 

FIGURE 62 

4 • 

BRACKET (FRONT) 

2-58 



TRANSFER LEVER 
ECCENTRIC SltAFT ~-CONTACT OPERATING BAILS 

FIGURE 63 

SOME END PLAY 
NOT MORE TitAN .005• 

"----- SET COLLARS 

NEW STYLE (C ASTING) ASSEMBLY 

FIGURE 64 

lRAHSFER •y· LEVER----------,. 

® 

FIGURE 66 

ORIGINAL 

TRANSFER T LEVER BAIL 
ECCENTRIC SHAFT 
r---------·y• LEVER 

\-o>-------SENSING CAM 

}-o-f----------l lRANSFER~AI L 
EXTENSION CAM 

r------TRANSfER •y• LEVER 

J • 

TRANSfER 
·r• LEVER 

-
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,----------CONTACT SPRINGS 

,---QISTRIBUTOR COIHACT LEVER 

CONTACT CAM 

f------- -- SEE TEXT 

!;'::;(:~~~:"i!!!!!!!!!!!==:~~--1/2 TO I 112 OZS. 

~-JI!CP--------AOJJSTING SCREW 

------<1 VZ TO 5 V2 OZS 

® 

TRANSMITTER f--------, 
AUXILIARY CONTACT 

(DISTRIBUTOR CONTROL CONTACT FOR 
FRX016) 

FIGURE 66 

FIGURE 67 

DISTRIBUTOR CONTACT LEVER 

® 

~-----jDISTRIBUTOR·CLUTC>i 
RELEASE CONTACT 

(SYNCHRONISING PULSE 
CONTACT FOR FRX016) 

(DISTRIBUTOR CONTROL CONTACT 
SPRINGS FOR FRX016) 

@ @ 

FIGURE 68 

2-59 
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SPRING STI~IP------<-il 

9 TO 12 OZ!>.- ------' 

.020' T0.025''-------------- -

FIGURE 69 

TAPE OUT SENSING CA M-----{ 

® 

(SYNCHRONIZING PULSE CONTACT 
LEVER FOR FR XDI6) 

( SYNCHRONIZING PULSE CONTACTS 
FOR FRXD16) 

,--- - - - -l,k TO I y'2 OZS . 

'------ --- ---1 TO 2 OZS 

-IH-010" TO .030" WITH TAPE 
~~ IN TRANSMITTER 

·~ 
FOR UNITS WITHOUT TAPE-OUT RELEASE AND TAPE-OUT L EVERS ASSEMBLY 

FIGURE 70 

ORIGINAL 
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\-------------TAPE-OUT SENSING LEVER 

SENSING CA M 

TAPE·OUT SENSING LEVER -

TAPE-OUT SENSING CAM-@ 
TAPE-OUT SENSING LEVER PoST-----../ 

M OU NTI NG SCREWS 

FOR UNIT$ WITH TAPE-OUT RELEASE AND TAPE- OUT LEVERS MfCMANI St.t 

FIGURE 71 

J • 

2-60 



ORIGINAL 

TAP£ f([O· PIN OSCILLATING L[V[R 
EXTENSION 

~TAP£ RELEASE LEVER 

c 

FIGURE 71.1 

-~i-.ooo-.o2o· 

B 

-~1-- AT LEAST .010• 

TAPE·OUT LEVER 

0 



TRANSNITTER YOIIE'--/ 

2038 

~-------------CONTACT PIN 

r---------------PARALLEL 

~---CLAMP SCREW 

~-I--.--TILTING SCREWS 

~~m 
TRANSMITTER STOP CONTACTS-----_, 

TRANSMITTER STOP CONTACT ASSEMBLY 
FIGURE 72 

UNIVERSAL CONTACT ASSEMBLY 

FIGURE 73 

J • 

BRACKET 

INSULATORS 

BACKSTOP 

2-61 



MAIN-BAIL-ARM ROUER HELD AWAY 

C()NJ>AESSIOH SPRING 

14 TO 18 OZS. TO 

MAX. V3 WIDTH Of' 1---J 
GONTAGTING SURFACE ---.-=.J_ 

IUoX. P£1UIISS18LE 
MISAUGNMENT 

FIGURE 74 

FIGURE 75 

rr-:h 
Y:J--1 

IDEAL 

FIGURE 76 

WIDTH OF ONE CONTACT 
MUST BE WHOLLY WITHIN 
L,EHGTH Of' MATING GONTACT 

NOT 
PERMISSI8LE 

SOLID CONTACT SPRI'IG--------.. ---------------------CONTAC~ 

~----------SPRING TANG 

81rURCATED COHUCT SPRI'IG (OCITTED:~--~~ 
_,.------------ ·roP rACE OF COMB 

'--------FRIEE E'ID OF TANG 

FIGURE 17 

ORIGINAL 
.. . 

-
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SWITCHING CONTROL 
CONTACT PILE-UP 
102093 AND 117394 
FOR FRXDI, 5, 9,10,13, 
20 AND 21. 

PA~T--------' L------------COHTACT BAHK 

FIGURE 78 

FROHT VIEW 

SET SGREWS -----------.., 

SOME CLEARANCE NOT MORE THAN.070' 

TAPE FEED INDICATOR CONTACT ASSEMBLY 

® ® 
FIGURE 79 

0 

}------- GO\IERNOfl SHELL 

>L-------- AO.JUSTtNG WHEEL 

GOV£RNOfl CONTACTS ---------:r---"'--- ----,FilCEO CONTACT BRACKET 

FIGURE 80 
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INNER·DISC CONTACT SPRING -""""' t--------- •D• soa<£T WRENCH 

~-------------Mn 

17132" TD 19/:st• ------~:=~~pLJ~~:c::2::~------ 7/16• TD ~ 

GOVERNoR COVER - -------

GOVERNOR ADJUSTING 

GOVERNOR COVER - - -

OUTER DISC - ------

BRUSH SPRING 
PlATE BRACKET 

1:12.0• TO f)«)• ------, 

TARGET --------

OUTER-DISC BRUSH SPRING --, 

CARBON CONTACT BRUSH ----:::,J 

4-112 TD ~112 OZS. TO) )_::=::r=i 
START BRUSH MOVING 

4-112 TO ~·112 OZS. TO .. . i.:::s~~ 
START BRUSH MOVING 

CARBON CONTACT BRUSH ---...../ 

25/32" TD 27/:st• 

FIGORE 81 

/-------1 (SEE TEXT FOR 
AliGNMENT OF BRUSHESI 

- -- BRUSH SPRING PLATE 

FIGURE 82 

INNER·DISC BRUSH SPRING -----1T'1 BRUSH SPRING·PlATE BRACKET 

BRUSH SPRING PlATE ----~~~ ~~~§;;;~~------MOUNTING SCREW 

ORIGINAL FIGURE 83 

J • 

, 

, 



2038 

~1~ 1· il: l ~ 
rTI! lri9IOII I•I4 l!lzl;lo I• 

UPP£f ~ 
l e•s 1- 1$ 

,.; : ;:,,, ., . .. ,.,., ... ,,:: 1'1"1'1'1'1" '' ::~ i•l•ic I• IE I.OWI!R CASE 

i t Ji It le ~ ~li lel 
I• lolo loio lolo~olo~I~IOioio 

1e 1 --.... IO I• loiolo 

11]1:• r• r i~ l Mfj fj 
• 

le Ie • 
FIGURE 84 

2-63 
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RIBBON REVERSE ARM 

POSITION Of RIBBON NEYERSE 
BAIL WHEH TAKING RI880N REVERSE 
ARM YIELD SPRING TENSION ----0 

RIBBON REVERSE ARM YIELO SPRI~IG ·---....J 

ORIGINAL 

END PLAY- HOT MOlt£ 
. 010. 

~--------1-112 TO 4 -1/2 OZS. 

'-IIIBIION REVERSE SHA'T SPRING 
BLOCK 

• • 

--
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2 3 4 5 6 7 8 9 10 II 12 

''-----~ ,------'/ - v 
BRACKET CONTACT BANK 

CONTACT PILE-UP 113221 FOR FRX06, IS AND 19 

FIGURE 87 

B 
(BOOSTER SPG.l 2 3 

@ 
' I • 

CONTACT PILE-UP 121994 FOR FRXOI2 

FIGURE 88 

2-64 



OF BASE 

-----·loiOOH1n NG SCREW 

BRACI<ET 

OLD STYLE SENSING AND DI8T"IIUTO" CLUTCH DETENT II!CHANIIII 

OCTtNT l €\I£R 

.------- BASE ( FRONT VIEW ) 

SCII(W$ 

B 

NEW ITVL! DETENT II!CHANISII 

ORIGINAL 

• • 



I 

'--' 
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DISTRIBUTOR Q.Ulai IIAGHET ARIIAT\JR£---~"o 

I.T LEAST .003" CLURAHCE 

"-----OISTRIIUTOR START CONTACT 

..ft-----------IAG«STOP 

A 

1· 1/2 TO 2-1/t OZI TO START TIP IIIOVIIIG ~ 
~--------- .015" TO .030" 

B 

OISTIIIIUTOR START CONTACT ASSEIIBLY FOR FRXDit 

FIGURE 90 

2-65 
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SPRING STRIP·- - --------11 

WI~~IT:-----------.0 

¥4 10 I \A ozs.--~;;;;;;;;;;;;;;;;;;;;;;;;;;; 

CONTACT SPfiiNC;s--~ 

® 

0 
0 

l......------- --- - 4 TO 5· 1/2 0ZS. 

....__------- - SPRING 

FIGURE 81 

QD------ TAPE·CIUT lEVER 

"-------- - .cuo· TO .ozo· 

SCREW 

@ 

FIGURE tt 

1 lkm 3 ozs-------1( 

TAPE-ouT lEVER lA1rCH--~ 

'--- TAPE RElEASE lEVER 

TAI'I-OUT ~EliASE LEVEll LATCH 

RIGHT Sl~ VIEW 

FIGURE U 

TAPE-OUT RHEA S £ ANO TAPE-OUT LEVERS ASSUI8LY 

ORIGINAL 

' . 
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TAPt: AEEL 

COHTAIN(A 

FIGURE 94 

TOP PLATE 

CONTA CT l_.fllln8 

800STER 

8ft & CK£T 

121994 CONTACT PILE-UP 

FIGURE 95 
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BIFURCATED (SPLIT) CONTACT SPRING--....... 

SOLID CONTACT Sl'l'll ll<ii------"""" 

BOOSTER SPRING--------... 

COIHACT PILE - UP 1104?2 FO~ 
FRXD~, 4, 8, II, 14 AND It 

11----------30 W !50 GRAMS 

t----------·18 m 25 GRAIIS 

,------·SPRING STUD 

~-----·CONTA•CT 8AIL 

FIGURE 96 

JACK PUJNGEJI"<JR•FAC•d-------~ FLUSH WITH Sl 

.-----------5 m 1 ozs. 
Dm' mm~~-------~ 

'-------JJ~CK PLUNGER 

® ® 

FIGURE 97 

ORIGINAL 
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ARMATURE----------------

HINGE PIN------------. 

HINGE BRIICKIET-------__,_ 

CONTACT SI'RING MOUNTING SCIIEWS, 

,-,,RhiATIJRE STOP PIN 

~ ADJU~TIIIt: STUD 

rAO.IUSTING HilT 

~E------------------------------J 

FIGURE 98 

'---------- FREE END OF TANG 

FIGURE 99 

B c 
A c ...L... 

' 
t- T • 

. rt-r+t 
8 c 

FIGURE 100 
2-67 



2038 

_,...-----SPRING 

CLUTCH ARMATURE LEVER-----------. 

CLUTCH MAGNET BRIICKIET·--j 

MAGNET COIL·----------~~~-;~~J~t-------l 
SPRING PO!n'-------------" 

UHIVEIISAL CLUTCH MAGNET AS$CMfLY 

FIGURE 101 
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