












































































(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 

(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. 
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(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) 

2038 

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. 

2-42 

(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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ARMATURE SPRING 
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FIGURE 6 
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ARMATURE SPRING -------~ 
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FIGURE 8 
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FIGURE 16 
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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 

• 



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 • 
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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 • 

, 

, 
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~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 
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_,...-----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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