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1. GENERA.L 
J,..01 This section contains the apparatus requirements and 

adjusting procedures for the maintenance of multiple 
transmitters. 

1.02 This section is reissued to bring the requirements and., 
adjusting procedures up to date, to change the title, to 

add Part 4-REFERENCE TO BELL SYSTEM PRAC- r,_,__ 
TICES, and to omit the information and change of title con­
tained in Addendum, Issue 1. Marginal arrows are used to show 
changes. Minor editorial revisions have been made throughout 
the section. 

Note: The information formerly in Addendum, Issue 1 
has been transferred to BSP Section P33.002 entitled 
MULTIPLE TRANSMITTER - UNITS AND 
BASES - CODING. ~ 

1.03 Unless otherwise specified, the adjustments in this sec-
tion apply to 60-, 75-, and 100-speed units. -.... 

2. LUBRICATION 
2.01 Avoid excessive lubrication; especially avoid getting 

lubricant on magnet pole faces and armature, on send­
ing contacts and assembly, and on base plate. 

2.02 Unless otherwise specified, one or two drops of oil at 
each of the places indicated will be sufficient. Use oil 

for lubrication at all of the places listed in the following, except 
where the use of grease is specified. 

(a) Individual multiple transmitter distributor units. 
(1) 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 

(8) 
(9) 

(10) 
(11) 
(12) 
(13) 
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Selector-cam-assembly shaft-two oil-cups. 
Clutch-sliding member. 
Cam lubricators-saturate felt with oil. 
Clutch-throwout lever-bearings. 
Contact-lever pivoting shaft. 
Gear-(grease). 
Selector-lever pivoting shaft and guiding comb­
oil sparingly. 
Feed-pawl-lever roller-bearing. 
Feed pawl-bearing. +-
Feed-pawl ratchet. 
Feed-roll-bearings-two. 
Feed-wheel detent-bearing. 
Feed-wheel-detent roller-bearing and points of 
contact with feed pawl and release bar. 

MULTIPLE 'fRAIISMITTER 
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(14) Tape-out contact lever-guide slot in spring bar. 
(15) Tape-out lever latch-bearing and point of contact 

with tape-out contact lever. 
(16) Release bar-bearing and guide-stud (grease). 
(17) Letters-operating lever-bearing. 

(b) Parts on base. 

(c) 

(1) Gears-apply film of grease. 
(2) Main shaft - bearings - three holes in bearing 

mounting blocks. 
(3) Main-shaft driving-gear-bearing oil-hole . 
Motor. 
(1) Motor pinion-light film of grease. 
(2) Motor-bearing oiler-two. 
(3) Motor-speed lever-pilot screw. 

' 
( d) Helical springs. 

(1) Oil both loops of all helical springs. 

3. REQUIREMENTS AND PROCEDURES 
Transmitting Units (3.01 to 3.43) 

3.01 Transmitting-cam cylinder should have some endplay, 
not over .002", as indicated in Fig. 1. Fig. 1 

(a) To adjust, add or remove shims between the transmit­
ting-cam cylinder and the side-frame bearing. Further 

refine this adjustment by positioning the clutch-driving 
member on the transmitting shaft. _ . 

3.02 Clutch Spring: As indicated in Fig. 1, it should require 
Min 12 oz, 1,fax 15 oz to separate the clutch teeth, with 

the scale hooked over the clutch driven-1nember projection and 
pulling in line with the shaft. Fig. 1 

,--------- CLUTCH SPRING , 
SIDE FRAM£ ----, 

CLUTCH DRIVING MEMBER---f-ifi 
CLUTCH DRIVEN MEMBER --1--F"'t 

,--=---- MIN.12MAX.150Z. 

-"'""ri=i= rffiiitt:J-1-------SHIMS 
1-1--~'""~ I'---- SIDE FRAME BEARINQ 

-<t-11-SOME ENO PLAY NOT OVER .00 2' 
~-t-r- TRANSMITTING CAM CYLINDER 

1----+t------STOP MAGNET 

SHIMS. 
POST-------J-P,;~ 
CLUTCH THROWOUT LEl/t:R 
STOP MAGNET BRACKET 
ARMATURE SPRING ____ __, 

I I 

~--------- ARMATURE 

Fig. I 
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3.03 Clutch Teeth: There should be 1'Iin .005", Max .015"~ 
clearance as indicated in Fig. 2 between the clutch teeth~ 

when the clutch is fully disengaged. Fig. Z 
(a) To adjust, position clutch-throwout lever by adding or 

removing shitns between the shoulder on the throwout­
lever post and the side frame. 

REQUIREMENT 
MIN; .005 1-----+1i.­
MAX .. Ol5 

SIDE 
FRAME 

SHIMS 

" 

r--DRIVEN MEMBER Of 
CLUTCH IN STOP 
POSITION AND 

.--THROWOUT LEVER 
ENGAGED AGAINST 
CAMMING SURFACE ~ 
THE THROWOUT CAM 

... 
• 

ADJUST THROWOUT LEVER BY MEANS 
Of SHIMS BETWEEN SIDE FRAME AND 
THROWOUT LEVER. 

Fig.2 •· 

3.04 Stop-magnet Bracket: With the armature held against 
the magnet cores there should be some clearance, not 

over .004", between the clutch-throwout lever and the high part 
of the cam on the clutch driven-member. See Fig. 1 for location 
of parts. Fig. 1 

P33.001 
Page S 

. . . 
MULTIPLE TRANSMITTER 

UNITS AND BASES 
REQUIREMENTS AND PROCEDURES 



., 

~ 
' 

Page 6 

> 
, (a) To adjust, loosen the stop-magnet-bracket mounting 

screws and position the bracket using a WE Co 541A 
.. tool. • ~" ' 
3.05 Armature Spring: For 60- and 75-speed transmitters, 

using the TP2836 spring, it should require Min 2 oz, 
Max 3-1/2 oz to extend it to position length with the arma­
ture in its unoperated position. For 60-, 75-, and 100-speed trans-+. 
mitters, using the TP111342 spring, it should require Min 
3-1/2 oz, Max 4-1/2 oz to extend it to position length with the 
armature in its unoperated position. Fig. 1 

Note: It ,viii be necessary to supply .100-ampere de for+i 
satisfactory operation of the start magnet. 

3.06 Cam-cylinder Detent-lever-•pring Tension: On MFD 
units, with the transmitting cam-sleeve in the stop posi­

tion and the detent-lever roller resting on the low part of its 
cam, it should require 6 to 8 oz to start the detent lever mov­
ing when pulling on an 8-oz scale hooked at a right angle to 

.c, the detent lever just above the spring hole. . .iln . ,.J 
: .'.,: 3.07 .Transmitting-contact Spring (Long)-Preliminary· Ad-
_'.;'i ·.;;:... jaatment: (Final Adjustment 3.09). With its contact . ···•r the high part of its cam, it should require Mip 7 oz, 
• .. ·: .. ,:.f/~ oz .to just start the contact-spring moving away 

• fn .,. • • ·~tact-lever when the push end of the scale is applied 
to tlie ~g contact-spring just above the contact-point. Fig. 3 
shows t\e parts together with the requirement for the final 
adjustment (3.09). Fig. 3 

• . . . 
\.· • MIN. 5,MAX. 5·½ 02. Ttt•----'-,-

~' OPEN CONTACTS , -~,'E:::::,,-------fOlU'Ol'CAII 
'i(CONTACT LEVER----·------- A 

Fig. 3 ..,. .. 

(a) Before making adjustments rotate the cam-sleeve until 
the contact lever associated with the contact spring is 

on the low part of its cam. 
(b) To adjust by increasing the contact-spring pressure, 

back off the associated contact stop screw (if.provided), 
insert a TP72003 contact-spring bender, with its projection 
downward, from the right-hand side between the contact 
bracket and the stiffener of the long contact-spring and 
turn the spring bender in a clock\vise direction to bend the 
long contact-spring and its stiffener. 
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(c) To adjust by decreasing the contact-spring pressure, 

insert the TP72003 contact-spring bender, with its pro­
jection upward, from the right-hand side between the long 
and short contact-springs and turn it clockwise to bend the 
long contact-spring and stiffener. 

3.08 Tranamitting-contact Gap: Measure the contact gap 
~.itJt.. with the contact lever on the high part of its cam. 

Operating Gap on Gap on +i 
Speed Contact& Start-;Stop 

Distortion test set 
available for check­
ing signals 

(WPM) 1 to 5 ·Cb®M:t 

.. ~ .. 
.015" to· .025" 

Distortion test set 
not available 

60, 75, 100 

60,75 
100 

.017" to .025" 

.017" to .023" 

.020" to .025" 
.017" to .023" 
.020" to .025" +l 

The short. contact springs should rest against their stop screws 
with a pressure of at least 4 oz measured by applying the push 
end of the scale to the end of the short contact springs. 

(a) To adjust, bend the short contact sprin,_gs and position 
the. backstop adjusting screws to meet all the require­

ments of this paragraph . 

. ·3.09 Tranamitting-contact Spring (Long)-Final Adjuat-
ment: (Preliminary Adjustment 3.07). With any contact 

lever C>D the low part of its cam, it should require a pressure of 
Min 5 oz, Max 5-1/2 oz, as indicated in Fig. 3 to ope,n the 
associated contact when the push end of the scale is applied to 
the longer contact spring just above the contact point. Fig. 3 

(a) If necessary, refine the .contact pressure by rebending 
the longer contact spring as described in 3.07 to meet 

this final requirement. Recheck the transmitting-conta<;t 
gap adjustment. 

3.10 Comb-abaft Retainer . 
Note: Both shaft retainers are made so that the distance-+- •• 

from the hole for the comb shaft is closer to the eccen-
tric slot on one side than on the other. Before ·making 
the follo,ving adjustment, check to see that both retain-+­
ers are installed so that the sides on which this distance 
is th·e shortest are toward the front of the unit. 

The comb shaft should be clamp~d"by both retainers so that it~ 
rests at the bottom of the shaft 'slot. See Fig. 4 for location of 
parts.. • Fig. 4 

... . ' 
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COMB SHAFT 
COMB SHAFT RETAIN 

@ 

TAPE LIO BEARING BRACKET 

TAPE LIO BRACKET CLAMP SCREW 
MOUNTING SCREWS MINIMUM ENO PLAY 

rEED WHEEL 0 TOP PLATE 

TAPE LID BEARING BRACKET 
TAPE LIO LATCH SPRING MOUNTING SCREWS 

TAPE GUIDE SLOT TAPE LID PIVOT SCREW 
RELEASE BAR 

TAPE ·OUT SENSING PIN 0 

® 

Fig.4 

(a) To adjust, loosen the retainer clamp-screw on each end 
of the comb and position each retainer in such direction 

that the eccentric slot in the retainer takes up the clearance 
between the shaft and the bottom of the shaft slot. 

3.11 Tape-lid Pivot-screws: The tape-lid should be located 
centrally with respect to the tape-lid-bearing bracket 

and should be free to pivot, ,vithout binding, with a minimum 
amount of endplay at the bearings. Fig. 4(B) 

(a) To adjust, position the tape lid by means of the pivot 
scre,v. 

3.12 Tape Lid-Vertical Adjustment: The tape lid should 
rest flat along both edges of the tape-guide slot in the 

top plate. Fig. 4(B) 
(a) To adjust, loosen the t,vo tape-lid bracket mounting-

screws and position the tape lid. , 
Caution: In making the above adjusbnents, make sure 

that the lowest section of the tape lid is within the 
tape-guide slot of the top plate. 

3.13 Tape Lid-Horizontal Adjustment: The feed-wheel pins 
should line up centrally between the fins of the feed­

wheel pin slot in the tape lid. With the selector-lever pins in the 
upper position, there should be at least .006" clearance, as 
indicated in Fig. 4(A), between the selector-lever pins (tape-out 
sensing pin included) and any part of the tape lid. The selector-

-
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lever pins should be inside their slots. On units other than those., 
equipped ,vith TP135561 tape lids, the pins should be 1Yiin .010", 
Max .015", as indicated in Fig. 4(A), from the end of the tape-
lid fins. Fig. 4(A).J 

(a) To adjust, loosen the tape-lid bearing bracket mounting+-
screws and position the tape lid. Fig. 4(B) 

3.14 Tape-out Contact-lever Latch: With the tape-out oper-
ating lever resting firmly on and in the approximate 

center of the low part of its cam and with the tape-out contact 
lever against its stop, there should be Min .010", 1Yfax .020" 
clearance, as indicated in Fig. S(A), between the latching surface 
of the tape-out contact-lever latch and the tape-out contact 
lever. Fig. S(A) 

(a) To adjust, loosen the tape-out contact-lever-latch 
mounting-screw nut and position the mounting screw in 

the elongated hole of the bracket. Tighten the nut. 

TAPE·OUT SENSING LEVER SPRING 
SELECTOR LEVER IWL---, 
TAPE-OUT SENSING LEVER 

MIN 1/2. MAX. I 1/2 0 

MIN. /JIO~ MAX.020' 
MIN, I} .MAX.20::1. 

TAl'E ·OUT CONTACT 
UVER LATCH 
8RACK(T 
LATCHSl'l\lNG 

-TAPE-OUT CONTACT LEVER· 
LATCH LOCI\OUT SCREW 
IIOUNTING SCI\EW& NUT·----> 

• 

~------~TAPE·-OUT OPERATING LEVER 

~-----+-,TAPE-OUT CONTACT LEVEii 

[MIN.10,MAX.14 OZ. 

7. MIN. 2,..MAX.3 OZ. 

\.
-----~-:.__ TAPE-OUT OPERATING 

LEVER CAM 

TAPE-OUT OP.£RATING LEVER SPRING 

@ 

Fig. s 

3.15 Tape-out Contact-lever-latch Spring: With a TP82725 
latch spring ( 49 turns) installed, it should require 

Min 1-1/4 oz, Max 2 oz, as indicated in Fig. S(A) to just start 
the contact-lever latch moving when the tape-out operating 
lever is resting on the low part of its cam .. 

(a) To gauge, hook the scale through the bottom of the 
notch in the tape-out contact-lever latch and pull in 

the direction of travel. Fig. S(A) 

3.16 Tape-out Contact Adjustments for Units Equipped with.., 
Backstop Screws. • 

Note: On units equipped with LTRS-sensing mechanism,· 
move the tape-out contact-lever-latch lockout screw to 
the UP position and tighten the nut. +l 
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Preliminary Adjustments .., 
(a) Gap Adjustment: With the transmitting-cam cylinder 

in its stop position (clutch teeth disengaged), the ta11e­
out contact lever in its latched position, and the adjusting 
screw backed up all the way, there should be a gap of 
Min .035", Max .040" between the contact points. 

(1) To adjust, bend the short contact spring. 
(b) Tension Adjustment: VV'ith the transmitting-cam 

cylinder in its stop position ( clutch teeth disengaged), 
and the tape-out contact lever in its latched position, apply 
the push end of a scale to the long contact spring just 
above the contact and push at right angles to the spring. 
It should require a pressure of Min 4-1/4 oz to just move 
the contact spring away from its contact lever. 

(1) To adjust, bend the long contact spring. 
Final Adjustment• 

(c) Gap Adjustment: With the transmitting-cam cylinder 
in its stop position and the tape-out contact lever in its 

latched position, there should be a Min .020", Max .025" 
clearance between the contact points. 

Note: Make sure the friction between the contact lever 
and the tape-out operating lever does not interfere 
with the proper closure of the contacts. 

(1) To adjust, regulate the backstop screw. 
(d) Tension Adjustment (Short Contact Spring): It should 

require a pressure of Min 4 oz, Max 8 oz to just move 
the short contact spring away from its backstop screw when 
a scale is applied at right angles to the end of the short 
contact spring. 

(1) To adjust, bend the short contact spring. 
(e) Tension Adjustment (Long Contact Spring): With the 

transmitting-cam cylinder in its stop position (clutch 
teeth disengaged), with the tape-out contact lever in its 
unlatched position, and with clearance between the long 
contact spring and its contact lever (the contact lever may 
have to be moved manually to overco1ne friction* between 
it and the tape-out operating lever), it should require a 
pressure of Min 2 oz, Max 3 oz, as indicated in Fig. S(B), 
to just open the contacts when the push end of a scale is 
applied to the long contact spring just above the contact 
point. Fig. S(B) 
*Make sure the friction bet,veen the contact lever and the 
tape-out operating lever does not interfere with the 
proper closure of the contacts. 

(1) To adjust, bend the long contact spring. Recheck 
contact gap adjustn1ent. +1 

• 
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3.17 Tape-out Contact Adjustments for Units Without+-
Backstop Screws +-

(a) Gap Adjustment: With the transmitting-cam cylinder 
in its stop position (clutch teeth disengaged) and the 

tape-out contact lever in its latched position, there should 
be a gap of Min .020", Max .02511 between the contact 
points. For location of parts see Fig. S(B) 

(1) To adjust, bend the short contact spring. 
(b) Tension Adjustment (Long Contact Spring): With the+-

transmitting-cam cylinder in its stop position (clutch 
teeth disengaged), with the tape-out contact lever in its 
unlatched position, and with clearance between the long1 
contact spring and its contact lever (the contact lever may 
have, to be moved manually to overcome friction* between 
it and the tape-out operating lever), it should require a..J 
pressure of Min 2 oz, Max 3 oz, as indicated in Fig. S(B), 
to just open the contacts when the push end of a scale is 
applied to the long contact spring just above the contact 
point. Fig. S(B) 

*Make sure the friction between the contact lever and1 
the tape-out operating lever does not interfere with the 
proper closure of the contacts. ..J 

(1) To adjust, bend the long contact spring. Recheck 
contact gap adjustment. 

3.18 Tape-out Contact-lever Upstop: With the transmitting1 
cam in its stop position and the tape-out contact lever 

unlatched and resting against the upstop, there should be 
Min .005", Max .015" clearance betv,een the tape-out contact 
lever and the contact insulator. 

(a) To adjust, position the upstop by loosening the clamp 
screw and rotating the upstop on the shoulder screw 

to meet the above requirement. Retighten the clamp screw.+J 

3.19 Tape-out operating-lever spring should require a pull of 
Min 10 oz, Max 14 oz, as indicated in Fig. 5(B), to 

start the lever moving away from the cam with the end· of the 
scale hooked over the top of the tape-out operating lever with 
the transmitting-cam cylinder in its stop position ( clutch teeth 
disen~aged) and with the tape-out operating lever resting on 
the high part of its cam. Fig. S(B) 

3.20 Release-bar contact requirements are as follows: 
(a) With the release bar fully depressed, there should be 

a gap of 1-fin .020", 1-Iax .025", as indicated in Fig. 6(A), 
between the contact on the heavy, short contact spring and 
the contact of the long contact spring. Fig. 6(A) 

(i) To adjust, bend the heavy, short contact spring. 

MULTIPLE TRANSMITTER 

., 
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RELEASE BAR-------. 

LONG CONTACT SPRING 

• • I.IN .. 020, MAX .. 025 

H£AVY SHORT 
CONTACT SPRING 

@ 

Fig.6 

I nt---- MIN. 12,MAX. 3 OZ. 

/ 
I I 

MIN. Zz• MAX.!lz 02. 

'- I I MIN.22, M,\X.3~. 

MIN.OIO: MAX.015' 

SHORT THIN 
CONTACT SPRING 

SPRING SllfFEM:R 

® 

+-

(b) With the release bar in the unoperated position (up), 
it should require a tension of Min 2-1/2 oz, !l•fax S-1/2+­

oz, as indicated in Fig. 6(B), to open the contact when 
the scale is hooked over the long contact spring just above 
the contact point and pulled horizontally. Fig. 6(8) 

(1) To adjust, bend the long contact spring. Re­
check (a). 

(c) With the release bar unoperated, there should be a gap 
of Min .010", Max .015", as indicated in Fig. 6(B), 

between the contact of the short, thin contact spring and 
the contact of the long contact spring. Fig. 6(8) 

(1) To adjust, bend the short, thin contact-spring 
stiffener. 

(d) It should require ~fin 2-1/2 oz, Max 3-1/2 oz to just 
start the spring moving away from the spring stiffener 

with the scale hooked over the short, thin contact spring 
at the contact point. 

(1) To adjust, bend the short, thin contact spring. 
(e) With the feed-wheel detent roller resting in the hollow+i 

between two ratchet teeth and with the release-bar 
stud just touching the detent-lever extension there should 
be some clearance between the contacts of the long spring 
and those of the heavy, short spring. 

(1) To adjust, bend the heavy, short contact spring. 
(f) With the release bar in the unoperated position (up), 

the release-bar stud must clear the top of the insulator 
of the contact swinger by at least .010". If necessary, remake 
the release-bar contact adjustment to meet this requirement . .J 

I t 

; 
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3.21 Release-bar spring should require Min 1-1/2 oz, Max 
3 oz to start the bar moving, ,vith the push end of the 

scale applied to the top of the release bar and pushing vertically 
do,vnward. Fig. 6(B) 

3.22 Selector-lever Comb: There should be a clearance of 
Min .002", Max .012" as indicated in Fig 7(A), between 

the lower ends of the selector levers and the horizontal exten­
sions of the contact levers, with the trans1nitting-cam cylinder 
in its stop position. Fig. 7(A) 

(a) To adjust, add or remove shims under the selector-lever 
comb on each of the side frames. Figa. 1, 7(B) 

I I MIN. 3 4 ,. MAX. 44 OZ .. ------- --- SELECTOR LEVER PIN +-

SHIMS ---------~ 
SELECTOR LEVER BAIL.-.------. 

--SELECTOR LEVER GUIDE 
--- MOUNTING SCREWS 

~~,\'"'-,-:__-_-_-:__-_-_-_-_-__:T_::_OP~PLATE 
TRANSMITTING C:~A~M'.===~~~/~/,'-" CONTACT LEVER- . ,.,._ 1r-

1• SHIMS 

SELECTOR LEVER 
SELECTOR LEVER BAIL EXTENSION ROLLER TlfANSMITTING CONTACT • 

MIN . .002~ MAX, .012"• SPRJNGS 
HOT LESS THAN 10 oz.--~ 
SELECTOR LEVtR BAIL SPRING--' 

. " '--------- MIN .. 050, MAX . . 090 +-
'----SELECTOR LEVER BAIL EXTENSION, 

SELECTOR LEVER COMB ~ /------TOP PLATE ., 

SHIMS---------to'.?J ~ 
1 

SHIMS 

® 

Fig. 7 

.' ' 

Note: For the follo,ving adjustments, 
(a) Unhook the rele~-bar spring from the release bar. 
(b) Remove tape-lid-Jatch spring. 
(c) Remove the four screws ,vhich hold the top plate. 
(d) Noting the number, remove shin1s from under each 

~orner of the ·f'P p1;4j;~ ,vhen old-style top plate 
1s used. , 

(e) Move the release bar out of the ,vay and slide the 
top plate forward off the unit. Do not bend the 

tape-out sensi·ng lev~s-. ,, 

P33.001 
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l.23 Tape-out Sensing Lever 

(a,) The top of the sensing pin should be flush, within .005", 
with the top of the adjacent selector-lever pin. 
(1) To adjust, bend the horizontal leg of the tape-out 

sensing lever, using a TP116799 bending tool. Avoid 
damaging the pin with the bending tool. Fig. 8 

BENDING TOOL ---------=-\:\...Jr----- SOMC 0:.CARANCr 

TAPE ·Ollr SENSING LEVER -:_=====~~r M--- PLAct TOOL AS HIGH AS POSSIBLE 

Fig.8 

(b) With the transmitting-cam sleeve in its stop position 
there should be Min .015", Max .030" clearance, as 

indicated in Fig. 10, between the vertical leg of the sensing 
lever and the tape-out operating lever. Fig.10+-

(l) To adjust, place the bending tool on the lever ,as 
shown in Fig. 9 and bend the vertical leg of ·the 

sensing lever. Figs. 9, 10 

BDIDING lOOL-----.------1 

PLACE lOOL AS 
11\-----LOW AS POSSIBLE 

TA/IE-OIJT SENSING LEVER--=====~~~ 

Fig.9 



. 

TAPE-OUT SENSING LEVER---- ~--TAPE - Ol/T OPERATING LEVER 

Fig.10 

Note: Where reruns of tape are desired, work toward 
the minimum limit of .015" in (b) and the maximum 
limit of .090" in 3.25. 

3.24 The feed wheel should meet the following requirements: 
(a) The feed pins on the tape-feed wheel should extend 

~fin .035", Max .045" above the top surface of the 
channel in the top plate. 

(1) To adjust, insert shims between the feed-wheel 
brackets and the bottom surface of the top plate. 

(b) The mounting screws shall engage the top plate with 
the maximum number of threads without protruding 

through the surface. 
(1) To adjust, insert unused shims between the brackets 

and the clamp .plates. 
(c) Position the tape·-feed wheel so that when a piece of 

perforated tape having perforations properly centered, 
is engaged by the feed wheel, there will be an equal amount 
of clearance between the sides of the tape-guide slot in the 
top plate and the edges of the perforated tape. Adjust the 
feed ,vheel by means of the pilot screws. When adjusted, 
there should be some endplay, not more than .002". Recheck 
adjustment (a). See Figs. 4 and 11 for location of parts. 

Figa. 4, 11 

• 
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FEm WHEEL PLOT SCREW ------, 
FEED WHEEL DETENT------, 

• 

• 

• 

Fig. II 

r-------- TOP PLATE 
;----''---FEED WHEEL RATCHET 

~---- CLAMP.SCRE~ 

. . 

Note: If necessary, the accessibility of the i:ight pilot 
scre,v may be improved• by ren1ovi11g the hexagonal 
post on ,ivhich the transmitter filter is mounted, and 
rotating the post and filter to the right. 

Note: Replace top-plate assemb]y by reversing the pro-
• cedure outlined for disassembling it, then check the 
following adjustn1cnts: 

l. Top Plate (3.25) 
2. Selector-lever Bail (3.27) 
3. Feed-pawl Lever (3.34) 

• • 
4. Tape-lid-latch Spring (3.38) 

3:25 Top Plate: The lower ends of the five selector levers 
should overlap their contact levers by 1•Iin .050", 1{ax~ 

.090", as indicated in Fig. 7, ,ivith tlie selector-lever pins just 
flush ,vith the top surfc1ce of the tape-guide slot in the top 
plate. • Fig. 7 

(a) Top Plate W:ithout Captive Shims. ~ 
(1) To adjust, rotate the trans1nitting-cam cylinder 

until the selector-lever pins are flush with the top 
surface of the tape-guide slot and. shim the top plate at 
its four corners to obtain the proper overlap, using as 
a reference the No. S selector-lever pin, then checking 
the other pins by eye while rotating successive contact 
levers out _of 'the ,ivay in order to vie,v the amount 
of overlap. 

(2) Before tightening the mounting screws, position the 
top plate so that the selector-lever pins are aligned 

approximately on the center line of the slotted hole 
in the top plate, and so that the clearance is at least 
.006" bet,veen the pins (tape-out pin included) and the 
edges of the slotted hole. 

• 

• I 

i 
I 
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(b) Top Plate With Captive Shims .., 
(I) To adjust, rotate the transmitting-cam cylinder 

until the selector-tever pins ai:e flush ,vith the top 
surface of the tape-guide .slot. Loosen the four top-plate 
mounting screws and the locknuts on the two front 
posts. Rotate the upper adjustable sections of the 
posts clockv,ise until there is approxin1-ately 1/ 16" clear­
ance lyet,veen the top plate and the post. Shim the top 
plate at the two rear corners to meet the requirements 
above, and tighten the rear mounting screws. Rotate 
the upper adjustable sections of the t,vo front posts 
until they .just touch the top plate, and lock in place 
by means of the locknut. Ti~ten. the front 1nounting 
screws. At the time the top plate is being adjusted in 
this ,vay, position it so that the selector-lever pins are 
aligned approximately on the center line of the slotted 
hole in the top plate, and so that the clearance is at 
least .006" bet,veen the pins ( tape-out pin included) 
and the edges of the slotted hole. 

MIN. .OOS~ MAX. ,0l0-~=======;~;~~~~?~~f~= MIN.8, MA~_l3 OZ. 
SELECTOR LEVER - LETTERS1JPERATINGLEVER • 
LETTERS OPERATING LEVER EXTENSIO 

---------STUO 

!---------- STUDNUT 

LtTTERS OPERATING LEVER 8RACl<£T 

, 
Fig.12 

. 
3.26 Tape Deflector: For transmitters using the TP129656 ~-

tape-deflector assembly: . 
(a) 1'he tang of the tape deflector should be • centrally 

locafed in the rear of the feed-,vheel slot in the top 
plate. The deflector should not prevent the feed ,,vheel 
from rotating freely. 

(1) To ·adjust, loosen the mounting screws and position 
the deflector bracket by means of its enlarged 

mounting holes. Tighten the mounting scre,vs. 
(b) The spring should hold the deflector firn1ly in position 

for deflecting tape and also allo,v it to swing out of the 
way when not in use. +J 
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(1) To adjust the position of the spring, loosen its+i 
1nounting scre,v and position the spring by use of 

the enlarged mounting hole. Tighten the mounting 
scre,v. 
(2) To adjust the tension, bend the spring. .J 

3.27 Selector-lever Bail: 

Note: Before n1aking the follo\ving adjustment on units 
having a mechanisrn for mon1entarily opening the 
tape-out contact on LTRS combinations, move the 
LTRS-operating lever toward the front of the trans­
mitter by means of its n1ounting stud and the slotted 
hole in the bracket. This is done so that the vertical 
projection of the LTRS-operating lever ,vill not inter­
fere \vith the free n1ovement of the selector levers. 

Fig. 12 
VVith the selector cam-sleeve in its stop position ( clutch fully.­
disengaged) and the selector-lever-bail-extension roller resting 
on the lo,v part of its cam, the highest selector-lever pins 
should not project above the top surface of the tape-guide slot 
in the top plate and should be below the top surface by 
Min .010", 1'Iax .015". See Fig. 7 for location of parts. Fig. 7+-

(a) To adjust, insert a screwdriver through a hole in the 
side frame, loosen the selector-lever-bail clamping scre,v 

and pdsition the selector-lever bail with relation to its 
extensioif. 

3.28 sj~ctor-lever-bail Spring: With a TP119904 selector-
lever-bail spring (18 turns) installed, it should require 

Min 10 oz to start the selector-lever bail moving ,vhen the 
transmitting-cam cylinder is in its stop position and the selector­
lever-bail extension roller is resting on the low part of its cam. 

(a),._;to gauge, apply the push end of the scale to the selec­
~r-lever-bail extension just above the selector-lever-

bail spring and push in line with the spring. Fig. 7 

3.29 Selector-lever Spring: ,i'/ith a TP78533 selector-lever 
spring (17 turns) installed, it should require Min 3-1/4 

oz, Max 4-1/4 oz, as indicated in Fig. 7(A), to push the selector-+­
Ievcr pin downward from its uppermost position until the top 
of the pin is flush with the upper surface of the tape-guide slot 
in the top plate. 

(a) To gauge, apply the push end of the scale to the to)! 
surface of the selector-lever pin and push downward. 

Fig. 7 
3.30 Tape-out aenaing-lever spring should require Min 1/2 

oz, 1'Iax 1-1/2 oz, as indicated in Fig. S(A), to start 
the tape-out sensing lever moving, with the tape-out sensing 



I 

.J 

pin it its uppermost position, and the push end of the scale 
applied horizontally at the bend of the tape-out sensing lever 
just below the selector-lever bail. Fig. 5 

3.31 Feed-wheel Detent: Select a piece of tape (regular or+i 
chadless) with a series of LTRS perforations checked 

for ten holes to the inch. With the detent roller resting in an 
indent between two teeth of the feed-wheel ratchet, rotate 
the cam-sleeve until the tape pins are flush with the bottom of 
the tape. Engage the feed perforations of the tape with the 
feed wheel so that the LTRS perforations are directly over 
the tape pins. When the play of the tape on the feed wheel is 
taken up in the direction of rotation of the feed wheel, the 
tape-sensing pin with the minimum clearance in its code hole 
should just clear the trailing edge of its code hole. See Fig. 11 
for location of parts. Fig. I I+J 
• (a) To adjust, hold the feed pawl away from the ratchet, 

and position the detent eccentric keeping the high part 
of the eccentric to,vard the rear of the unit. 

3.32 Selector-lever Guide: When a piece of tape, perforated 
with the LTRS combination and properly centered 

(having No. 1 and No. 5 code holes equidistant from the edges), 
is placed in the transmitter and the cam-sleeve rotated until the 
selector-lever pins are in their uppermost position, the pins 
should be approximately in line with the center line through 
each hole in the perforated tape. Fig. 7 

(a) To adjust, loosen the mounting screws of the selector­
lever guide and position the guide. See Fig. 7 for loca­

tion of parts. 
3.33 Feed-wheel-detent spring should require Min 14 oz, 

Max 20 oz, as indicated in Fig. 11, to start the detent 
moving ,vith the feed pa,vl • held away fro1n the feed-wheel 
ratchet, and the scale hooked over the head of the detent-roller 
screw, pulling parallel to the top plate. Fig. !1 

3.34 Feed-pawl Lever: With the transmitting-cam cylinder 
in the stop position, there should be some clearance, 

Max .010", between the feed pawl and the face of the feed-+­
wheel tooth ,vhich has the least a111ount of clearance. +­

(a) To gauge, bring each tooth into position and check 
throughout a complete revolution of the feed wheel 

before making any adjustment. (See Fig. 11 for location 
of parts.) Fig. 11 

(1) To adjust, loosen the clamp screw and position 
the feed-pawl lever with respect to the feed-pa,vl 

arm. 
Caution: Hold the feed pawl while loosening or tiithten• 

ing the clamp acrew to avoid spreading the slot of 
the comb. 
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Note: If any difficulty is found in making the adjust­
ment of 3.34, recheck the requirement of 3.31 \\•ith 
respect to the high part of the eccentric. 

3.35 Feed-pawl-arm spring should require Min 24 oz, 
Max 30 oz, as indicated in Fig. 11, to start the feed-..­

pawl arm n1oving with the transn1itting-cam cylinder in the 
stop position, with the feed roller resting on the lo,v part of its 
cam, with the feed-pawl spring unhooked fro1n the feed pawl 
and with the scale hooked over the feed-pawl arm in line ,vith 
the spring hole and pulled at right angles to the feed-pawl 
arm. Fig. 11 

3.36 Feed-pawl-spring tension, to start the feed pawl mov-
ing away from the ratchet wheel with the transmitting­

cam cylinder in the stop position ( the scale applied at right 
angles to the lowei: part of the feed pawl near the spring 
hole) should be: 

Word 
Speed 

60 or 75 
100 

Spring 

TP55090 (60 turns) 
TP76379 (40 turns) 

Tension 
Minimum Maximum 

1/2 oz 
3-1/2 oz 

2oz ._ 
4-1/2 oz +-

Note: If the stiffer spring (TP76379) is found on 111achines 
operating at 60 or 75 speed, it is reco,nmended that it be 
replaced by the lighter spring to avoid tape-feed 
troubles. 

3.37 Tape-lid-latch spring should be adjusted vertically so 
that the tape-lid latches firmly. Fig. 13 

(a) To adjust, loosen the tape-lid-latch-spring mounting 
scre,vs and position the spring up or down . 

TAPE LID-:======;;;~~~ TOP PLATE 
'I-------- TAPE LIO LATCH SPRING 

MOUNTING SCREWS----l~h~[ 

POsT·---------11 11----------- BRACKET 

BASE PLATE -----..l!:!!:=!i=::=::::::=== 

Fig. 13 

1 . 
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3.38 Tape-lid-latch spring should require Min 12 oz, Max 
16 oz, as indicated in Fig. 13, to just start deflecting the 

spring with the tape-lid latched and the scale applied at right 
angles to the uppermost bent section of the latch spring and 
pushing down,vard. Fig. 13 

(a) To adjust, cµrve the spring approximately midway 
between its upper moupting hole and the top plate. 

3.39 L TRS-operating lever is used to control tape in., 
numbering-type multiple-transmitter units. With the 

LTRS-operating lever riding on the high parts of its cam, rotate 
the cam sleeve until the bottom edges of the ends of the.,J 
horizontal members of the selector levers are in line with the 
bottom edge of the horizontal section of the L TRS-operating­
lever vertical extension, there should be Min .005", Max .010", 
as indicated in Fig. 12, clearance between the end of the 
selector lever providing the minimum clearance and the 
operating-lever vertical extension. Fig. 1%· 

(a) To adjust, loosen the LTRS-operating-lever-stud nut 
and position the stud in the bracket. 

3.40 L TRS-operating-lever Vertical Extenaion1 Rotate the 
transmitting-cam cylinder until all selector-lever pins 

are in their selected (uppermost) position and the LTRS­
operating-lever horizontal extension is on the low part of its 
cam. Under this condition there should be Min .020", Max .040" 
clearance, as indicated in Fig. 14, between the underside of the 
horizontal members of the selector lever and the top surface of 
the LTRS-operating-lever vertical extension. Fig.14 

(a) To adjust, loosen the t,vo vertical-extension mount­
ing screws and position the extension vertically. 

Tighten the mounting screws. Recheck 3.39 

SELECTOR LEVER---------=~:------ MIN .. 020°MAX..040 \ 
f---- LITTERS OPERATING l.EV(R 

LETTERS OPER,l.TING LEV~R EXTENSION 
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Note: An old unit having a tape-out sensing lever which 
is not cut off at the selector-lever guide should be 
checked to be sure that there is at least .010" clear­
ance between the LTRS-operating-lever vertical ex­
tension and the tape-out sensing lever when a piece 
of tape perforated with the LTRS combination is 
placed in the unit and the cam cylinder is positioned 
as in 3.40. 

3.41 L TRS-operating-lever Horizontal Extension: Move the 
tape-out contact-lever-latch lockout screw upward so 

that it is ineffective. Set up the LTRS combination and rotate 
the cam-sleeve manually until the LTRS-operating lever 
(Fig. 14) is resting on the lo,v part of its cam. Wtih the LTRS­
operating lever in this position, there should be Min .010", Max 
.020" clearance between the latching surface of the tape-out 
contact-lever latch and the tape-out contact lever. Figa.14, S(A)+-

(a) To adjust, loosen the horizontal extension clamping 
screw and position the LTRS-operating-lever horizontal 

extension ,vith respect to the tape-out contact lever. Fig. 14+-
Note: After completing the above adjustment make the 

tape-out contact-lever latch ineffective by position­
ing the lockout screw • downward so as to provide a 
clearance of at least .010" between the end of the 
tape-out contact lever and the tape-out contact-lever 
latch. 

3.42 L TRS-operating-lever horizontal extension sprin1 
should require Min 8 oz, Max 13 oz, as indicated in­

Fig. 12, to start the operating lever moving with the lever resting 
on the high part of its cam, with the scale hooked over the 
vertical arm of the LTRS-operating lever as close as possible 
to the selector lever and pulling at right angles to the LTRS­
operating lever. Fig. U 

3.43 Release-bar latch should meet the following require­
ments: 

(a) With the release bar fully depressed, there should be 
some clearance, not more than .010", between the 

release-bar latch and the latching edge of the release bar. 
(1) To adjust, bend the release-bar latch. 

(b) When the release bar is latched and the release-bar 
slot is fully engaging the release-bar latch, there should 

be some clearance, not more than .010", between the slot 
in the release bar and the top plate. 

(1) To adjust, loosen the release-bar-latch mounting 
screw and position the latch in its mounting holes. 

--
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Multiple-tranamitter Baae (3.44 to 3.49) 
Note: These adjustments should be made with the 

motor unit removed from the base casting. To remove 
the motor unit, disconnect the three wires from the 
motor unit at the terminal block, and on governed 
motors also remove the governor adjusting bracket. 
Remove the four screws which mount the two tnotor 
plates to the base casting, and ren1ove the motor 
unit by lowering it through the base casting. 

3.44 Main-shaft Bearings: The n1ain shaft should turn freely 
it its bearings. Check throughout one complete revolu-

tion of the main shaft. Fig. 15 

UOVNTING SCREW---

SHIMS ---------.. 

Fig. IS 

-t---~~~i ~-~~~. 
11n,,------SET SCREW 

'J------- COLLAR 
SHIMS 

(a) To adjust, loosen the mounting screws of the two main­
shaft bearings. Align the bearings so that the shaft 

turns freely. If necessary, add or re1uove shims between 
either bearing and its base on the base casting. 

3.45 Main-shaft Endplay: The main shaft should have 
some endplay, not over .004". Fig. 15 

(a) To adjust, loosen the two collar set screws and position 
the collar on the main shaft. 

3.46 Motor Alignment: The axis of the pinion shaft should 
lie in the midplane of the main-shaft gear. 

(a) To adjust, loosen the four motor mounting screws and 
position the motor on its mounting plates. 

3.47 Motor-gear Backlash: There should be a barely per­
ceptible amount of backlash between the motor pinion 

and the motor gear. This backlash should be checked through­
out one complete revolution of the motor gear. 

(a) To adjust, loosen the four mounting screws which clamp 
the two motor plates to the base casting, and add or 

remove shims between the motor plates and their bosses on 
the base casting. 
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3.48 Gear Guard: There should be some clearance, not more 
than 1/32", between the gear guard and the motor gear 

at the closest point, throughout one complete revolution of the 
motor gear. 

(a) To adjust, loosen the gear-guard mounting screws and 
position the gear guard. 

3.49 Transmitter-unit Position: Each unit should be posi-
tioned on the base so as to provide a barely perceptible 

amount of backlash, without binding bet,veen the driven gear 
on the unit and the driving gear on the main shaft. This 
backlash should be checked throughout one complete revolution 
of the gear. 

(a) To adjust, loosen the three mounting screws and posi­
tion the unit. 

4. REFERENCE TO BELL SYSTEM PRACTICES +i 
4.01 The following BSPs contain information used in con­

junction with Section P33.001 : 

Title Section No. 
Orientation and Distortion Tests 
Cleaning-General Requirements ............... . 
Lubrication-General Requirements ............ . 
Requirements and Procedures-

General Requirements ....................... . 
Motor Units and Governors-

Requirements and Procedures ............... . 
Coding .....•.•................................. 

P30.002 
P30.010 
P30.0ll 

P30.012 

P32.004 
P33.002 +l 
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