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4. REFERENCE TO BELL SYSTEM PRACTICES +-

1. GENERAL 

1.01 This section contains the adjusting requirements and 
procedures for the maintenance of the selector mech­

anisms used in the 14, 15, 20, and 26 Teletypewriter Apparatus. 
The requirements and procedures for the 28 Teletypewriter are 
in Section P34.001. +-

1.02 This section is reissued to include changes for various+i 
adjustments. 

1.03 
The changes are indicated by marginal arrows. ~ 

(a) The requirements and procedures of this section may be 
applied in full or ip part to the following units: 

Typing Unit-14, 15, 20 and 26 
Reperforator-14 and 20 
Reperforator-Transmitter-14 and 114 +- , 
Typing Reperforator-14 
Sequential Selector (SOTUS) 

(b) Whenever an adjustment refers to a No. I sword or+t 
selector lever, the parts referred to are those which are 

associated with the selector cam directly adjacent to the 
selector-camsleeve stoparm. However, because of differ­
ences in the apparatus, those parts are not designated No. I 
on all the units. In the 14, 15, and 26 Teletypewriters, 14 and 
114 Reperforator-Transmitters, the cam and associated 
parts are designated No. 1, in the 20 Teletypewriter, No. 0, 
and in the 14 and 20 Reperforators, No. 5. 



I I 
Although an adjustment refers to a No. 1 sword, or 

selector lever, the foregoing should be considered when the 
adjustment is to be applied to a unit for which the parts 
are otherwise designated. ~ 

2. LUBRICATION 
2.01 Selector mechanisms should be lubricated in accord­

ance with the P Sections covering the units involved. 

3. REQUIREMENTS AND PROCEDURES 
Note: Remove range-finder assembly. 

3.01 Sword separator-plate leaf springs, except those of top 
and bottom plates, should press lightly against thetr 

respective swords. 
(1) To check, remove the separator plates and check to 

see that the leaf-spring end is Min .050", Max .060" 
away from the plane of the plate. Gauge by eye. Use care to 
avoid distorting the selector-lever springs. Return the 
swords and selector levP.rs to their original positions. 
(2) To adjust, bend the leaf spring at the narrow part. 

0 0 

Fig. I 
~-SEPARATOR 

PLATE 

LEAF' SPRING-✓ 

Fig. 1 

_l 

MIN .. osoJ 
MAX .. OQO" 

Note: On six-unit reperforators that drop the fifth 
marking impulse, it may be necessary to bend the leaf.., 
of the separator plate for the No. 5 s,vord so that it 
exerts a force of Min 4-1/4 oz, Max 4-3/4 oz when 
measured as follows : 

(a) \IVith the separator plate resting on a fiat, hori-
zontal surface, and with the leaf pointing upward, 

apply a scale to the edge of the leaf and push down 
vertically. It should require Min 4-1/4 oz, 1'Iax 4-3/4 oz 
to press the leaf down until the end just touches the 
flat surface. +J 
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(b) On units having the leaf of the separator plate bent+t 
in accordance ,vith the foregoing, the No. 4 and 

No. 5 selector-lever spring tension should not exceed 
3-1/2 oz and 4-1/2 oz respectively. See Paragraph 
3.m(b). J 

3.02 Selector-Lever Spring 
(a) 14, IS, and 20 Typing Units, 14 and 114 Reperforator-+i 

Transmitters, 14 Typing Reperforator, Sequential Se­
lector (SOTUS) 

,rvith the codebars (punch fingers)* in the marking 
position, the mainbail (locking bail)* in its extreme for­
ward position (main shaft mounted horizontally) or highest 
position (main shaft mounted vertically) and the swords 
moved manually to the spacing position, hook a scale over 
the end of a selector lever at the selector camsleeve and 
pull radia.lly to the main shaft. It should require Min 6 oz, 
:tv!ax 10 oz, as indicated in Fig. 2 (holding magnet) and 
Fig. 3 (pulling magnet), to start the lever moving. Check 
all selector levers in the same manner. 

* Parts in parentheses refer to the 114 Reperforator-Trans-+J 
mitter. 
(b) 14 and 20 Reperforators +i 

Rotate the main shaft until the selector camsleeve is in 
its stopped position. ,rvith the transfer levers in the spacing 
position, hook a scale over the top of the No. 5 transfer 
lever and pull horizontally to the right. It should require 
Min 1-1/2 oz, Max 3 oz to move the lever to the spacing 
position. The lever should start back at not less than 1/2 oz. 
Check all transfer levers in the same manner. See Para­
graph 3.01 (Note). 
(c) 26 Typing Unit 

'''ith the selector levers in the spacing position, unhook 
the selector-lever springs from their spring posts and 
hook a scale in the spring eye. It should require a pull of 
}.fin 20 oz, Max 24 oz to stretch the spring to position 
length. J 

'. I I 
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(a) To adjust, bend leaf spring at narro,v part. 

LOCKING WEDGE ---- ,------- MOUNTING SCREW 

SE~ECTOR ARM--~ 

LOCl<ING LEVER CAM-__, 

MIN. 4 0-~zs~,,,.......J 
MAX. 51/2 0 

-

Fig. 2 

M•!'IJ. oos" +-
MAJ\.. 012." 

SELECTOR LEVER 
SPRINGS 

SWORD 

0 

.....___,S~ELECTOR 
LEVER 

MIN. 6°0ZS. 
MAX.10 ois·.~ ---------\ 

SELECTOR LEVER 
SPRINGS 
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3.03 Selector-Clutch Torque: After the felt fr i ct i o n+i 
washers have been freshly lubricated and the main 

shaft has rotated for at least ten minutes, hook a scale over 
the end of the selector-camsleeve stopar1n. It should require 
Min 14 oz, Max 18 oz to hold the selector can1sleeve stationary 
when the selector stoparm is held just clear of its stop. 

(a) To adjust: 
(1) On units equipped with the new-style capstan nut, 

keyed nut, and spacer, see Fig. 4 for parts, hold the 
capstan nut stationary and rotate the main shaft clock­
wise, viewed from the selector end of the shaft, to in­
crease the torque and counterclockwise to decrease the 
torque. Fig.4 

KEYED NUT (NEW STYLE) 

SPACERr~~:::.::!;;~~~;t:;--CAPSTAN NUT 

01! 

FRICTION a...UTCH SPRING• 

Fig. 4 

(2) On units equipped with the old-style nut and keyed 
nut, see Fig. S for parts, add shims between the 

clutch spring and the nut to increase the torque and 
remove shims to decrease the torque. The selector­
clutch spring must be removed from the shaft to in­
stall or remove shims. Shims are available aa follows: 

Shim 

TP96763 
TP96764 
TP96765 

Thic-lme•• 

.012· 

.016• 
JJ2JY' 

Fac.S 

Note: For convenience of fatlke adjustments, con­
sideration should be given to replacing the old-style 
nut and keyed nut with the new-style capstan nut, 
keyed nut, and spacer. ,.J 

I I If 
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SELE;CTOA CAM SI.E:EVE:. 
STOP ARM :----f'ELT f'RICTION WASHER 

MIN, 1407.. MAX 1.8~ 

f'ELT OILING WASHERS 

SELECTOR CAM SLEEVE 

KEYE:D NUT (OLD STYL:E) --f'RICTION CLU'tCH SPRING 

SHIM------;::;;:;=f:~:'.::i::b;-----NUT 
011 

Fig. 5 

(3) If the torque cannot be met by t~e. adjustments+i 
of (1) or (2), replace the felt fr1ct1on washers. 

Replace all TP6861 felt friction washers with TP122741 
collodial-graphite iinpregnated felt friction washers. ..J 

Caution: Avoid getting dirt or metal chipa on washers 
or on bearing surfaces. 

(4) To replace felt friction washers: (For SOTUS Unit~ 
see Note follo,ving Step (6)) 
(a) Remove the range-finder assembly, detach the 

locking-lever spring and remove the retaining 
disc, noting that it has a left-hand thread and un­
screws to the right (clock,vise). 
(b) Remove the outer felt washer, camsleeve disc, 

can1sleeve assembly, camsleeve disc and the 
inner felt washer. Re1nove the second camsleeve 
disc by holding the selector levers away from the 
shaft and rotating the camsleeve disc until the notch 
in its edge registers with the points of the selector 
levers. 

(5) If those procedures do not meet the requirements, 
change the friction-clutch spring. 

(6) To add shims or to change the nuts, or the clutch 
spring: (For SOTUS see Note follo,ving (b)) 
(a) Proceed as in (3). 
(b) Remove main selector-clutch driving disc and 

spring. 
Note: For the SOTUS Unit, the follo,ving pro­

cedures replace the above steps. These proce­
dures cover partial removal of the main shaft 
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and do not require disturbing the selector­
mechanism assembly. 

(7) For the SOTUS, the following replaces Steps (4) 
and (6): 
(a) Remove the timer sensing-bail mounting scre,v 

and allow the sensing-bail to hang out of the 
way. Fig.& 
(b) Remove the range finder. 
(c) Ren1ove the outer friction-washer disc from the 

main shaft by applying a scre,vdriver to the 
slot in the disc and turning in a clockwise direction 
while holding the main shaft. Fig. 6 
(d) Remove the selector camsleeve by slipping it 

off the shaft. Fig. 6 
(e) Rest the unit on its top, unhook the detent­

lever spring and disengage the detent lever 
from the detent cam. 

AA 

! 
SE NSING-BAIL YIELD SPRlNG 

9 

LA 
SE 

TCH BAIL: 

NSING-BAIL 
SE NSING-BAIL BRACKET 
SE NSING-BAIL SPRING;\ 

NSINC.-BAIL ARM 

~ti 
0 

NSINC-BAIL ~ 
SE 
SE 
MO 
fEl.l" 

UNTINC. SCREW ) 
WASHERS-

..L .. ~ . -~ . ... -~ -
. 

~ .• .; 
. . 

. . . . ; 
. 

• 

OUTER FRICTION 
WASHER DISC 

t ' 

, 

' 

~ ~ 
' 0· 

' 
a 

-
41 - "GtJ 

RACKET MOUNTING SCREWS 

~ 

. 

SLEEVE 

MAI N SHAFT 

. 4 CAM NO 

I I 



I I I I 

P32.001 
Page 9 

(£) Apply a wrench to the nut (TP72517) located 
behind the selector-clutch spring while holding 

the main shaft with another wrench at the flattened 
portion in the middle of the shaft (if provided) and 
loosen the nut. 
(g) Remove the thumb screw and leather washer 

from the gear end of the main shaft and remove 
the gear-hub mounting screw. 
(h) Remove the four mounting screws from the 

square end plate that holds the main shaft 
right-hand ball-bearing. Note which position the 
screws come from so that they n1ay be returned to 
their original positions. Two of the screws are 
locating shoulder screws. 
(i) While holding the nut, previously loosened, on 

the selector end of the main shaft, back off the 
main shaft until the nut, spring, inner felt washer 
and discs can be removed from the main shaft. 
Discard the nut. 
(j) Assemble the capstan nut on its associated 

keyed nut (this is a tight fit) and proceed to 
reassemble the spring, washer, and discs in the 
reverse order on the main shaft. 
(k) Remount the square plate, gear-bub mounting­

screw, leather washer and thumb screw, detent 
lever and spring, selector camsleeve, outer friction 
washer and discs, range finder and sensing-bail. 
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SELECTOR ARM SPRING 

SELECTOR ARM OPERATING SCREW 

MOUNTING SCREWS 
CENTRALIZING ECCENTRIC SCREW 

ARMATURE PIVOT SCREW 

SELECTOR MAGNET 
BRACKET 

NUT 

ARMATURE L£V£R 

ARMATURE SPRING 

ARMATURE CAM--­

LOCKING LEVER CAM --

Fig. 7 

,-----;SELECTOR ARM 
STOP OETENT 

,--- SELECTOR ARM 

SOME CLEARANCE, 
NOT MORE THAN 
.0110" 

I MA-OINC STOP PO~T 

LOCKING LEVER 
SPRING 

NO. I SELECTOR LEVER 

'----LOCKING LEVER 

3.04 Armature lever (Holding magnet) should have a mini­
mun1 amount of endplay \Vithout bind, as gauged by eye 

and feel, ,vhen the arn1ature lever and selector-ar1n springs are 
unhooked. See Fig. 7 for identification of parts. Figs. 7, 8 

(a) 1'o adjust, position the outer armature pivot-screw, 
noting that 1/4 turn of the scre\v is equivalent to ap­

proxin1a tely .006" adjustinent. 

3.05 Armature (Holding magnet) ,vhen in its operated posi-
tion should touch both n1agnet cores at approximately 

the centers of their pole faces; and the cores should be centrally 
located \\'ith respect to the armature. as gauged by eye ""·hen 
holding a light background behind the magnet and armature 
assembly. 

Caution: Make sure armatare and pole faces are free of 
oil and dirt. 

Note: This adjustment can be checked on .020-ampere 
current without disassembling parts by measurin~ the 
magnet pull with the switch in the S position ( coils in 

I I I I 
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series shunted by 5000-ohm resistance). Under those 
conditions and with the armature adjusted correctly, 
it should require a pull of at least 3-1/2 lb applied at 
right angles to the armature edge, midway bet\veen the 
cores, to pull the armature away from the cores. 

(a) To adjust, remove the selector-magnet bracket fro~ 
typing unit, loosen the core mounting screws and posi­

tion the magnet-core assembly while holding the assembly 
so the cores are vertical and the armature rests against the 
pole faces by its own weight. 

OUTCR PIVOT SCl'f:W·-------, 

AT LEAST .ooe· CLEA_R_A~-N_C_E ______ ..... 

SELECTOR AGNET 
BRACKET 

ARMATURE LEVER-----~ 

Fig. 8 

SELECTOR ARM 

.010" MINIMUM 
CLEARANCE 

SELECTOR ARM 
STOP OETENT 

'--- SELEC.TOR ARM 
BRACKl;T 

3.06 Selector arm (Holding magnet) should be free in its 
bearings with barely perceptible endplay, and the lock­

ing lever should overtravel the top and bottom edges of the 
locking \vedge, with the arn1ature-lever spring, the selector­
arm spring and the selector-arm stop-detent spring unhooked. 
There should be a clearance of not less than .008" between the 
selector arm and the armature lever and of not less than .010" 
between the selector arm and the selector arm stop detent 
when the play in the detent is taken up in a direction to make 
this clearance a minimum. Fig. 8 

(a) To adjust, position the outer selector-arm pivot screw 
for endplay. 

Note: If the minimum clearance requirements are not 
met it will be necessary to remove the selector-magnet 
bracket and the selector-arm bracket and adjust both 
pivot screws of the selector arm. 
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5£\.ECTOR ARM OPERATING SCREW 

1.0CK NUT---, 

'PIVOT SCREW 

SELECTOR AR 

_,,---STOP OETENT ECCENTRIC POST 

_,,,--S£\.ECTOR ARM STOP OETENT 

MIN, 4 OZ 
MAX. $ OZ 

£QUA\. C1.EARANC£ 
WITHIN .003" 

'---------1.:,0CKING WEBG[ 

3.07 Swords (Holding magnet) should clear both stop posts 
by approximately equal amounts judged by eye, but not 

more than .040" measured as in Fig. 7 after (1) removing springs 
fro1n the locking lever, armature lever and selector arm, 
(2) placing associated selector lever on the peak of its cam, 
(3) placing the sword arm against the selector arm and (4) 
moving the selector arm slowly from its unoperated or oper­
ated position to a point where the selector arm just clears the 
sword arm. Fig. 7 

Note: Use No. 1 sword in gauging and adjusting, then 
check remaining swords. 

(a) To adjust, loosen the selector-arm bracket until held 
friction tight. Equalize the clearance between the 

swords and stop posts by turning the centralizing eccentric 
screw. Make sure that the selector arn1 stop detent does 
not interfere and that the eccentric indicating line is 
adjacent to the scale on bracket. Then move the bracket 
closer or further away from the swords by inserting the 
TP90783 ,vrench in one of the two holes provided and 
turning the wrench. 

3.08 Locking wedge (Holding magnet) should clear the 
locking lever by Min .005", Max .012" when the locking+­

lever is resting on the long high part of its cam an9- the end of 
the wedge is held in line with the lever. , • Fig. 2 

(a) To adjust, position the locking wedge. 



-
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3.09 Locking-lever spring (Holding magnet) should require 
Min 4 oz, Max 5-1/2 oz, as indicated in Fig. 2, to start 

the lever moving away from the high part of its cam. Fig. Z 
3.10 Locking lever (Holding magnet) should clear the sides 

of the locking wedge by equal amounts within .003", as 
indicated in Fig. 9, as gauged by eye when the selector arm is 
in its operated or unoperated position. Fig. 9 

Note: Make sure that the selector-arm operating-screw 
does not interfere •with the selector arm. 

(a) To adjust, position the aelector-arm atop-detent eccen• 
tric poat. 

3.11 Selector-arm atop-detent apring (Holding magnet) 
should require a pull of Min 4 oz, Max 5 oz, as indi­

cated in Fig. 9, to stretch the spring to position length. Fig. 9 

SELECTOR MAGNET BRACKET 
AOJUSTING ARM 

SELECTOR MAGNET 
BRACKET-----"' 

ADJUSTMENT HOLE---' 
Fig. 10 

.,--- MOUNTING SCREWS 

0 

~- LOCKING U::"E'R 

~-- LOCK ING LEVER CAM 

3.12 The end of the armature lever (Holding magnet) should 
clear the face of a cam tooth by Min .058", Max .065", 

as indicated in Fig. 10, when the locking lever has just dropped 
off a long high part of its cam, the cam is held back against the 
locking lever and the selector arm is held in its operated posi­
tion by the locking lever. Fig. 10 
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(a) To adjust, loosen the screws holding the selector-
magnet bracket and the selector-magnet-bracket adjust­

ing arm until they are held friction tight, then reposition 
the selector-magnet bracket by inserting and turning the 
TP90783 wrench in the hole above the adjusting arm end. 
Tighten the screws. 

ARMATURE--------, 

SELECTOR MAGNET----. 

SELECTOR MAGNET 
BRACKET ADJUSTING 
SCREW------' 

MOUNTING SCREW------' 

ARMATURE LEVER SPRING--' 

@ 
® 

§ 

-

I 

Fig. 11 

3.13 Armature-Lever Spring 

~---- SELECTOR ARM 

~--SELECTOR ARM 
OPERATING SCR6W 

• 

THIS CLEARANCE 
SHOULD BE 

ARMATURE LEVER 

ARMATURE 
LEVER CAM 

SPRING ARM 

MOUNTING NUT 

SEE REQUIREMENT 

004" TO ,006" 
GREATER THAN 
THIS CLEARANCE 

~ SELECTOR ARM 

~ARMATURE LEVER CAM 

'---- ARMATURE LEVER 

\Vith the armature-lever spring unhooked, rotate the 
main shaft until the armature lever is on a high part of its cam. 
It should require a pull, as follows, to stretch the spring to its 
position length. 

I t I I 
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(a) When a signal distorting test set is available, the pull 

should be some value between 14 oz to 24 oz such that 
the maximum orientation range is obtained for a given 
amount and type of distortion. 
(b) Without a signal distorting test set, the pull should be 

Min 14 oz, Max 18 oz. 
(1) To adjust (for a and b), loosen the spring arm 

mounting nut and position the arm. Tighten the nut. 
3.14 Magnet Bracket (so-called Jam adjustment for Hold­

ing Magnet) 
Note: Jam refers to the fact that, in normal operation, 

the armature-lever assembly yields slightly ,vhen the 
lever rises to the peak of its cam and the armature is 
jammed against the magnet pole faces. 

With the selector . magnet energized, the clearance between 
the selector arm (in its marking position) and its operating 
screw should be: 

(1) When the armature 
lever is opposite a 
cam indent 

Min .003", 1'Iax .006" Fig.13 

(2) When the armature 
lever is on a cam peak 

?vlin .004", Max .006" greater 
than the particular value ob­
served in (1) above Fig. lZ 

To adjust, the adjustment required will depend on the 
nature of the departure from the requirements as indicated 
by the measurements above. T,vo possible cases are de­
scribed separately below : 

(a) If the amount of jam is correct (requirement (2) 
above), but the unjammed clearance (requirement 

(1) above), is not met, correct the trouble by adjusting 
the selector-arm operating scre,v. 
(b) If requirement (2) is not met, or if neither require­

ment is met, or if a complete readjustment is 
desired, proceed as follo,vs : 

(1) Deenergize the magnet. 
(2) Loosen the selector-magnet-bracket mounting 

screws until they are friction tight. 
(3) Loosen the locknut on the magnet-bracket ad-

justing scre,v and turn the scre,v in far enough 
so that, ,vhen the armature is held against the pole 
faces by hand, the armature lever clears the peaks 
of its cam. This insures starting the adjustment 
with a gap bet1,veen the pole faces and the armature. 
(4) Turn the main shaft until the armature lever 

is on a cam peak and then, holding the cam­
sleeve from rotation, continue turning the shaft 
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until the maximum throw of the lever on that cam 
peak is obtained. (Slight differences may be caused 
by eccentricity of the shaft.) 
(5) With the selector arm in its marking position, 

adjust the selector-arm operating screw so that 
it clears the selector arm by .010". Tighten the lock­
nut on the selector-arm operating screw. Check 
that the .010" clearance is still maintained. 
(6) Rotate the ca1nsleeve until the armature lever 

is over a cam indent. 
(7) With the armature held against the pole faces 

by the energized magnet, back off the magnet­
bracket adjusting screw until the selector-arm oper­
ating screw clears the selector arm by .005". 
(8) Tighten the selector-magnet-bracket mounting 

screws and the locknut on the selector-magnet­
bracket adjusting screw. 
(9) Recheck both jam adjustment requirements 

given at the beginning of this Paragraph (3.14). 

ARMATURE-------. 

MAGNET POLE----

ARMATURE: LEVER'-------' 

Fig. lZ 

SELECTOR ARM 
OPERATING SCREW 

SELECTOR ARM 

ARMATURE LEVER CAM 

I I I I 
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3.15 Selector-arm spring (Holding magnet) should require 

a pull of Min 1-1/4 oz, Max 1-3/4 oz, as indicated in 
Fig. 13, to start the selector arm moving when the armature 
lever is on a high part of its cam and the selector-arm stop­
detent spring is unhooked. Fig. 13 

ARMATURE LEVER 

...._--Sj;:LECTOR ARM SPRING 

,,----- STOP DETENT _,,. 

1-.!=:!~~~~.r--- SELECTOR ARM 

Fig. 13 

LOCK ING WEDGE 

,---MIN·. 1 Y4 OZ!.­
MAX. lo/4 oz~ 
:ro START 
SELECTOR ARM 
MOVING. 

3.16 Armature (Pulling magnet) should have a m1n1mum 
amount of endplay, without bind in its bearings, gauged 

by eye and feel, and its locking wedge should clear the No. 1* 
sword by not more than .008" as indicated in Fig. 14 when the 
No. 1* selector lever rests on peak of its cam, the No. l* sword 
front arm is held against outer separator plate without bending 
the separator plate and the armature endplay taken up to 
reduce the clearance to minimum. Fig.14 

(a) To adjust, position the armature-bearing pivot scre,v, 
noting that 1/4 turn of the screw is equivalent to ap­

proximately .006" adjustment. 
Note: In replacing the armature bracket make sure the 

armature spring clears the bracket and its mounting 
screw. 

* See Paragraph l.03(b). 
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0 

BARELY PERCEPTIBLE 
END PLAY 

MOTOR STOP PAWL LATCH 
(USED ON IS TYPING UNIT ONL: 

ARMATURE EXTENSION 

PIVOT SCREWS 

ARMATURE BRACKET 

Fig. 14 

•1 SWORD 

ARMATURE LOCKING WEDGE 

SOME CLEARANCE_. " 
NOT MORE THAN .v08 

SWORD CENTRALLY LOCATED 

• 72 581 GAUGE PINS 

SWORD ARMS 

'--"<::.. STOP POST 

ARMATURE EXTENSION 

SELECTOR CAM 

, 
• 1 SELECTOR LEVER 

Fig. 15 



-
I I I I 

3.17 Swords (Pulling Magnet) 
(a) The centerline of the No. l* sword should interest the 

longitudinal axis of the armature pivot screw, as gauged 
by eye, when the swords are held centrally located between 
the stop posts with TP72581 gauge pins. Fig. 16 

(1) To adjust, unhook the locking-lever spring; loosen 
the magnet and armature-bracket n1ounting scre,vs 

and bracket-link screw (see Fig. 17) ; back off the 
armature stop screw and nut; move the armature­
bracket eccentric out of the way; take out the two 
motor stoplever-bracket mounting screws and lift out 
the bracket on units so equipped; rotate the camsleeve 
until the No. 1 selector lever rests on the peak of its 
cam; place the armature so that its extensions are 
between the sword arms and insert TP72581 gauge pins 
between the posts and swords as in Fig. 16; place a 
TP73370 locating gauge over the end of the No. l* 
sword so that the legs of the gauge are against the ends 
of the sword arms, move the ar1nature bracket to a 
position which will bring the end of the armature 
extension flush against the flat surface between the 
legs of the gauge ; then holding the bracket in this posi­
tion, tighten the link screw and armature-bracket 
mounting screws. Figa.16, 17 
(2) For 20-type machines equipped with the armature 

detent: 
(1) Unhook the armature-detent spring from the 

armature detent. 
(2) Proceed as in (1) above. 
(3) Rebook the armature-detent spring. 

* See Paragraph l.03(b). 
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SOME CLEARANCE, NOT MORE THAN .040" 

BRACKET LINK-----

ARMATURE SPRING----, 

ARMATURE BRACKET SCREWS ADJUSTING SCREW 

ARMATURE BRACKET 

UNOPERATED 
STOP SCREW 

OPERATED 
STOP NUT r---.... 

MAGNET CORE 

SELECTOR CAM_\ 

•1 SELECTOR LEVER 

MAGNET BRACKET 

AGNET BRACKET MOUNTING SCREWS 

Fig. 16 

~ BRACKET ECCENTRIC 
STOP POST 

0 

LOCKING 
LEVER SPRING 

SELECTOA LEVER SPRINGS 

ARMATURE EXTENSION 

(b) Rotate the main shaft until the No. 1* selector lever is 
on the peak of its cam. With the armature in its unop­

erated position, move the spacing arm of the No. 1• sword 
against the armature extension. Slowly move the armature 
from its unoperated position to a place where its extension 
just clears the sword arm. There should be some clearance, 



not more than .040", as indicated in Fig. 16, between the 
sword arm and the stop post. Repeat the procedure with 
the marking arm against the armature extension and move 
the armature from its operated position. 
• See Paragraph l.03(b). 

Note: Use the No. 1* sword as a guide in gauging and 
adjusting, then check the remaining swords. 
(1) To adjust, position the armature bracket backward 

to increase the clearance and forward to decrease 
the clearance. Tighten the mounting screws and then 
move the eccentric stop against the bracket and tighten 
its screw. 

Note: The eccentric stop is provided so that the 
armature bracket can be removed and reassembled 
without changing its adjustment, provided it is held 
against the stop ,vhile the clamping screws are 
tightened and provided the link screw is not 
loosened. Fig. 16 

3.18 No. I Sword Arma* (Pulling magnet) should clear the 
associated arms of the armature extension by Min .035", 

Max .037" (five-unit), Min .040", 1'Iax .042" (six-unit), as indi-­
cated in Fig. 18, when the end of the opposite sword arm is 
against its armature-extension arm and the No. 1 selector lever 
is on the high part of its cam. 

Note: The upper limit for the five-unit apparatus may+-J 
be increased up to .042" only if necessary to permit 
meeting the requirements for clearances given in Para-
graph 3.29. Fig. 18~ 

(a) To adjust the upper or left arm clearance (Note 1), 
position the armature atop screw ,vith the armature 

unoperated; to adjust the lower or right arm clearance 
(Note 1), reposition the armature atop nut with the arma­
ture operated. If either clearance is changed, recheck 
clearance of the other arm. Fig. 16 

Caution: Be sure the atop nut is tight on its screw. 
Pinch the split hub if the nut ia loose. 

Note I: The arms are designated upper and lower on 
apparatus which has the n1ain shaft mounted hori­
zontally; left and right on apparatus which has the 
main shaft mounted vertically. 

• See Paragraph 1.03(b). 
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ARMATURE EXTENSION 

SELECTOR CAM 

MIN . 
MAX. 
MIN . 
MAX. 

,. 
.035 (FIVE UNIT) 
. 03 7• 
,040"(SIX UNIT) 
. 042" 

# I SWORD 

STOP POST 

'II' I SELECTOR LEVER 

Fig. 17 

3.19 The armature apring (Pulling magnet) should have a 
tension of Min 6 oz, Max 6-3/8 oz when the armature+. 

is released and the spring is stretched to position length. 
To adjust, position the selector-armature spring adjust-

~g scr~ fi~l6 
3.20 Armature-locking wedge (Pulling magnet) should clear 

the locking lever by Min .006", !{ax .012" ,vhen locking 
lever is resting on long high part of cam. Fig. 18 

(a) To adjust, position locking ,vedge in its slot in the 
armature extension. 

Note: When 1naking this adjustment on typing units 
equipped with a mechanical motor-stop mechanis1n, set 
the motor stop-pawl latch so that the shoulder of the 
latch is against the front face of the armature extension. 

Fig. 14 
3.21 Armature-locking-lever spring (Pulling magnet) should 

require a pull of 1'1in 10 oz, Max 14 oz, as indicated in 
Fig. 18, to start the locking lever moving when the locking 
lever is on the long high part of its cam. Fig. 18 

--.J 
:t :; -



ARMATURE EXTENSION VANE 

• 
SWORD 

0 

LOCKING 
::..-----iLEVER SPRING 

LOCKING CAM 
Fig. 18 

3.22 Magnet Bracket (Pulling magnet): Magnet-core ends 
should be approximately parallel to the armature, as 

gauged by eye, and should have a clearance between the core 
ends and the armature, ,vhen the annature is held in the 
operated position, as follows: (See Fig. 16 for identification of 
parts.) Fig.16 

Old-style armature with non­
n1agnetic antifreeze strip 

New-style chromium-plated 
armature 

20-type apparatus 

J.1.,Iin .002", J.l.,Iax .007" 

}.,fin .003", Max .010" 

Some to .004" 

Note: The 20-type apparatus uses exclusively the new-
style armature and la1ninated core. +-

(a) To adjust, reposition the magnet bracket, making sure 
that the mounting-screw ,vashers are the heavy type, 

approximately 3/ 32" thick. 
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3.23 Armature-detent mounting bracket (Pulling magnet) 
(for 20-type machines equipped with the armature 

detent) (Fig. 19) : The armature detent should be central with 
respect to the detent pin on the selector-armature extension 
(when the armature extension is at its mid-position). This may 
be checked as follows : Fig. 19 

(1) With the armature-detent spring in piace, unhook the 
armature spring from its adjusting screw. 

(2) Lubricate the detent. 
(3) Check the pressure required to push the armature 

extension over the detent in going to both the marking 
and the spacing positions. An equal pressure should be 
required in both directions. (This pressure n1ay be measured 
with a gauge pressed against the armature tripoff eccentric 
screw in the direction of its travel.) 

(a) To adjust, loosen the armature-detent mounting• 
bracket mounting screws and reposition the bracket. 

(b) Recheck the requirement after tightening the 
screws. 

(c) Rehook the armature spring. 

3.24 Armature-detent spring (Pulling magnet) (for 20-type 
machines equipped with the armature detent) (Fig. 19) : 

With the pull end of the scale hooked in the spring eye, it 
should require Min 3-1/2 oz, Max 4-1/2 oz, as indicated in 
Fig. 19, to pull the detent spring to position length. Fig. 19 

ARMATURE SPRINC, 

AR~TURI!: OETENT 

ARMATURE EXTENSION 

;t 7 
• :t: -, -

DETENT MOUNTING BRACK£J 

OETENT SPRING 

"°'-LOCK NUTS 

0 r ?,~ T0•4½ OZS 

ARMATURE DETENT PIN 

Fig. 19 

-,c 
.J. 
d 

• I ... -



Range-Finder Mechanism 3.25--3.29 
Caution: Check for sluggish action and binds. If neces­

sary, disassemble and clean. 

3.25 The triplatch apring compression, measured when the., 
range finder is horizontal should be : 

Sequential Selectors (SOTUS) and 100-Speed Teletypewriter 
Apparatus 

Old-Style Triplatch 

Sequential Selectors (SOTUS) 
100-Speed Teletypewriter 

Apparatus 

New-Style Triplatch* 

Sequential Selectors (SOTUS) 

Min 

(OZ) 
1 

3 

2-3/4 

Max 

(OZ) 
1-1/2 

3-1/2 

3-1/4 
100-Speed Teletypewriter 

Apparatus 2-3/4 3-1/4 
60- or 75-Speed Teletype,vriter 

Apparatus 1 1-1/2 

* New-style triplatches TP6830, TP90088, TP110871 are identi­
fied by a 60° bevel at the end of the engaging surface '\\1ith..,J 
the stop pawl. Fig. 22 

3.26 Stoplever should have some clearance, not more than 
.006", as indicated in Fig. 22, fro1n the latching surface 

of the triplatch when the stoplever is resting against the atop­
lever eccentric screw, Fig. 22 

(a) To adjust, position the stoplever eccentric screw. 

3.27 Stoplever Spring: It should require a pull of Min 3/4 oz, 
11:ax 1-1/4 oz, as indicated in Fig. 20, to start the stop-

lever moving. Fig. 20 
Note: Check Paragraph 3.26 before measuring this ten• 

s1on. 
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ECCENTRIC SCREW MIN, 3;4 OZ. MAX, I 1/4 OZ. 
TO START LEVER 
MOVING 

0 ooo 

STOP LEVER 

'--STOP LEVER SPRING 

'---STOP LEVER PLATE 

Fig. 20 

Note: Reassemble range finder assembly on unit taking 
care not to jam the triplatch plunger on tripoff screw 
(eccentric screw on units having pulling magnets). 
Tighten the mounting screws while holding the plate 

,. tight against the screws and toward the magnet-arma• 
ture tripoff screw. 

3.28 Range-Finder Positioning Link: Stop lever (For 
machines having the range scale equipped with the 

TP119629 positioning link, not shown in Fig. 22) should over­
travel the latching surface of the triplatch at least half but not 
more than the 1.vidth of the stoplever, with the selector-magnet 
armature in the spacing position and the sel.ector camsleeve 
rotated until the stoparm 111oves the stoplever to its maximum 
travel beyond the step of the triplatch. This should be checked 
with the range indicator set in turn at 0, 60 and 120 on the range 
scale. In checking at 120 it probably ,viii be necessary to operate 
the triplatch manually in order to release the camsleeve as­
sembly. See Fig. 22 for identification of parts. 

l 



(a) To adjust, loosen the range-scale-assembly mounting 
screws and the positioning-link mounting screw just 

enough to make them friction tight. Position the range­
scale assembly and positioning link so that the overtravel 
of the stoplever is ,vithin the specified limits. Tighten the 
mounting screws and the positioning-link scre,v. 

SOME CLEARANCE 
NOT MORE THAN .004" LOCK NUT 
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3.29 Armature Tripoff Screw (Eccentric Screw)• +i 
(a) There should be so1ne clearance, not more than .004", 

as indicated in Fig. 21, behveen the stoplever and the 
triplatch when the armature is in the unoperated position 
and the selector camsleeve is rotated until the stopping edge 
of the stoplever is directly below the latching surface of 
the triplatch. While checking the above clearance, take up 
the play in the stoplever by applying an axial thrust ,vith a 
screwdriver in the direction of the triplatch, adjacent to the 
spring hole, and as close to the bearing as possible. This 
clearance should be held to a minimum to favor the end­
play of the triplatch plunger. In addition, the triplatch 
plun(!"er should have at least .002" endplay when the arma­
ture ts held in the attracted position and when the stoplever 
is resting against its eccentric stop post. Figs. Zl, ZZ 

(1) To adjust, loosen the tripoff screw (tripoff eccentric 
scre,v) locknut and position the scre,v (eccentric) 

to meet the first require,nent. The latter requirement 
serves as a check on the tripoff screw (tripoff eccentric) 
adjustment and also on the adjustment of the selector­
magnet bracket (armature stops). Figs. Zl A, B 

• The parts in parentheses pertain to pulling-magnet 
selectors. +J 

Note: If the throw of the eccentric screw of the pulling 
magnet selector is not sufficient to provide the required 
clearance, check Paragraph 3.18. 
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