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TM U-2222 
Cl 

TO 31W•-2-101 
TECHNICAL MANUAL 

R�CEIVING.TRANSMITTER.DISTRIBUTORS TT-12/FGQ-1, TT-13/FGQ-1 AND TRANSMITTER 
DISTRIBUTORS TT-21/FG, TT-25/FG, TT-26/FG; TT-52/FG 

(Including Other Teletype Model 14· Transmitter Distributors) 

TM 11-2222 } 
CHANGES N 0. 1 

DEPARTMENT OF THE ARMY 
WASHINGT(:JN 25, D. C., 23 August 1955 

TM 11-2222, 29 May 1951, is changed as follows: 
The third line of the title. is ch�ged to read: TT..:.12/FGQ-1, TT-13/FGQ-1. - ' 

CHAPTER I 
INTRODUCTION 

Note. (Addf'd) .. The XD200 type transmitter distributor purchased on Order No. 29647-Phi!a-58 is the same as 
the XD86 type transmitter distributor procured on previous orders With the exception of the governor contact filter. 

14. Differences in Units 
* ·* * • • • • 

c. Receiving Transmitifr Distributors: .. 
* * *· * * • * 

(2) Principal motor differences in rn,odelfl,. (XD82 and XD86) transmitter distributors. 

. . ·Code No. 

• 
XDSfiF:R ___ 

-Motor 

Part No . 

6708 or A-c 

Hear 

Type Part No. 

• .. 

serie's- 71036. 

Pinion 

Teeth Part No. Teeth 

-- --- --

* 
40 77034 7 

Target Speed Tuning fork 

Part No. Spots Opm MotOr 'Part No. Vps rpm 
-· -·-· 

* * * 

'7105 10 368. 1 2102 130628 87. 6 

Governor 
contact 

filter 

Part No. 

105475 
i07151 governed. •404 2308 104984 96. 19 . 

dXD200FR __ 122295 A-c ·series- 77036 •o 77034 'i 7105 10 368. 1 2102 130628 87.6 106160 
or. governed. • 404 2308 104984 96. 19 

107151 

. . �. . . . . . . 
'• (Added) Code designation used by manufacturer for XD86FR procured on Order No. 29647-P-53 with alternate motor and a different governor contact 

Ill tel'. 

1 



19. Power Supply 
All model 14 * * * under different conditions. 

·• • • * 
d. (Added) Transmitter Distributor TT-52/FG 

in Use with 230 or 460-volt Power Supply. A 
double-wound transformer is used with the TT-
52/FG (XD200) supplied on Order No. 29647-
Phila-53. The transformer (fig. 18.1) permits 
operation of the 115-volt transmitter distributor 
motor when the power source is 230-volts, 50 to 60 
cps ac or 460-volts, 50 to 60 cps ac. 

(1) Preparation. Position the transformer as 
indicated by the marking "THIS END 
UP." Fasten it in place with screws 
passed through the mounting brackets 
(fig. 18.1). The transformer should be 
clear of obstructions so that the vents 
may function properly to avoid overheat­
ing. Either or both of the knockout 
plugs may be removed to allow for con­
duit connections. Strip, clean, and tin 
the ends of the wires to be connected. 

(2) Connections. 
(a) 230-volt input. Connect one side of the 

line leads to the two wires that pass 
through the card holes marked HI and 
H3 and the other line lead to the two 
wires that pass through the card holes 
marked H2 and H4 (A, fig. I8.2}. 
Connect one of the load leads to wires 
marked Xl and X3 and the other load 
lead to wires marked X2 and X4. 
Solder and tape all connections. 

(b) 460�volt input. Connect one side of the 
line leads to the wire marked HI and 
the other side of the line leads to the 
wire marked H4. Connect wires 
marked H2 .and H3 together. The 
wires marked X2 and X3 and ·one load 
lead should be connected together and 
the remaining load lead may be con­
nected to either XI or X4. Solder 
and tape all connections, 

27. Operating Checks and Adjustments 
Transmitter distributors are * * * not been 

changed: 
• • • • • 

a. (Superseded) Motor Speed. Because motor 
speed is an important factor in teletypewriter 
communications, all new or recently installed 
equipment containing motors must be checked 

for proper motor speed. This check must not be 
overlooked by· maintenance personnel during 
installation of the equipment and also during 
periodic routine maintenance visits. 

(I) Preliminary check. Before starting the 
motor of a new or recently installed 
transmitter-distributor, hand-turn the 
motor in the direction of normal rotation 
(distributor brushes moving clockwise) 
to check for binding or excessive backlash 
between the motor pinion and the main 
shaft gear, and for binding in other parts 
of the unit. Do not turn the motor 
backward; this may cause the brushes 
to catch on the commut.ator segment 
edges and may result in broken or 
bent brushes. 

(2) Motor speed check. When governed-type 
motors are used, a tuning fork (par. 24) 
is necessary for periodic checks of the 
motor speed by qualified maintenance 
personnel. To check the motor speed, 
tap the tuning fork lightly to make it 
vibrate. Hold the fork so that the 
shutters are close to the eye and, with 
the target illuminated, view the target 
through the openings of the vibrating 
shutters. If the motor is running at the 
correct speed, the target spots will 
appear stationary. If the motor spe···· 
is too fast, the spots will appear to ' 
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moving in the direction of motor rotation. 
If the motor speed is too slow, the spots 
will appear to move in the opposite 
direction. 

(3) Speed adjustment. To adjust the speed 
of a governed motor in a transmitter­
distributor, stop the motor and rotate 
the speed adjusting wheel (fig. 73) 
slightly; check the speed after each 
adjustment. until the correct speed is· 
obtained. 

• 

Note. Incorrect motor speed adjust­
ment

· is possible with a tuning fork if 
the speed is .set at any multiple of one 
fourth of the desired speed.· Under this 
incorrect condition, the target spots also 
will appear stationary. The experienced 
technician can recognize the difference in 
sound made by a motor running at an 
incorrect multiple. Test transmission of 
a message to a printer operating at the 
correct speed is another method used to 
determine whether a motor is running at 
any multiple of the desired speed. 

* * • 

95. Stop-Arm Pilot Screws 
. (A, fig. 53) 

• * • • • 

b. Requiremenf,y. 
(I) The upper edges of the stop arm should 

overlap the upper edge of the stop cam 
.002 to .050 inch. · 

• * * * • 

Figure 53. .002" to .030" is changed to read: 
.002" to .050". 

97. Stop-Arm Spring Tension 
(B, fig. 53) 

* * * * • 

1 03.1. Tape Retaining Lid Latch-Wearing Strip 
(fig. 57.I) 
(Added) 

a. Preparation. No preparation is required for 
this adjustment. 

4 

b. Requirements. 
(I) With a .003-inch thickness gage placed 

between the retaining lid and the front 
guide rail on the tape-guide plate, the 
latch should not close freely. 

(2) With the gage removed and the retaining 
lid held against the front guide rail -on 
the tape-guide plate, the latch should 

' operate freely under its own sprmg 
·teno;ion. 

c. AdJustment. Increase or decrease the num­
ber of shims installed under the tape trans­
mitter .top plate between the latch-wearing strip 
and the top plate. 
LATCH· WEARING 
STRIP TOP PLATE 

0 
DETENT LEVER 

LATCH -----'--' 
TM 2222-CI-1 

Figure 57.1. (Added) Latch-wearing strip under. top plate. 

119. -Tight-Tape Stop (Auto-Stop) Mechanism 

• 
(figs. 65, 66, and 67) 

· 

* * * * 

b. Requirements. 
(1) New style (fig. 65). 

• 

(a) When the contacts are held closed by 
the contact operating post, the bottom 
of the tight-tape stop leve� should be 
horiL.-)ntal (front end approximately 
1 inch below horizontal if the trans­
mitter-distributor operates faster than 
the unit .. that prepares the tape) and 
the tight-tape stop

· 
shaft should pro­

trude approximately Xs inch beyond 
the clamp (A, fig. 65). 

* * * • 

120. Carbon Distributor Brushes 
(fig. 68) 

a. (Superseded) Preparation. Turn the main 
shaft until the stop cam lug is engaged fully by 
the stop arm. Receiving transmitter distribu­
tors should be further prepared by lining up the 
leading edge of the No. 5 segment with point 60 
on the orientation scale. To do this, loosen the 
three screws that mount the outer distributor disk 
and aline the adjustable disk. 

. . ··: 

b. Requirements.'· 
(I) 'I'he point of * * * th.e distributor disk. 

• 

The brushes should remain within the 
edges of their respective rings through­
out a complete revolution of the main 
shaft. 

-

• • • • 



-122.1. Operating Cam Adjustment (Receiving 
Only) 

.(Added) 

_ a. Preparation. Turn the main shaft until the 
lug of the stop cam is against the end of the stop 
arin (fig. 50). Loosen the mounting,screws of the 
outer distributor disk .and move the adjustable 
disk until the brush rests in the middle of the 
small segment to the left of the stop segment. 
Tighten the screws. 

b, Requirements. The operating cam must be 
positioned to meet the following requirements. 

• (1) The No. I contacts must close when the 
leading edge of the brush reaches the 
middle of the third segment to the left 
of the stop segment. 

(2) The marking contacts will not open until 
the trailing edge of the brush bas passed 
beyond the end of the No. 5 segment at 
least .060 inch. 

· 

c. Adju..�tment. Loosen the operating cam 
mounting screws (fig. 20), position the cam, and 
then retighten the screws and check for the 
requirement. 

Note. When moving the adjustable disk, be careful 
that the brush does not catch in the slots between the 
segments. 

127.1. Governor Contacts 
(figs. 44, 73, and 77) 
(Added) 

a. Preparation� Remove the target. and gover­
nor cover (par .. 83c)·. The governor also may 
be removed for inspection or repair. Place a 
small piece of white paper in back of the contacts 
to aid in viewing them. - Adjust the retractile 
spring tension adjusting screw to cause the con- · 

tacts to make or toits limit. 
b. Requirements.-

(1) The contact edges should be alined with 
the top contact directly above the bottom 
contact. 

(2) The contact surfaces should be parallel 
and meet squarely when the contacts 
are just touching (fig. 77). 

Note. Check between the edges of the con­
tacts with a .002-inch (smaller if available) 
gage to see whether the gage enters equally 
on all sides or does not enter. 

(3) The surface of the contacts should be 
free of buildups. 

'\_. / ···� 

c. AdJustment. 
(1) To line up the edges (fig. 44), loosen the 

hinge mounting, screw and position the 
floating contact. 

· 

(2) To obtain squareness froin right. to left 
(fig. 44) (if th1:1 governor shell has elon­
gated mounting hol.es), loosen the mount­
ing screws and position the fixed contact 
bracket. To obtain squarenPs;> from 
front to back, twist the floating contact 
hinge by applying· pressure to the arm 
near the contact. 

(3) Replace worn contacts n.nd springs with 
new ones. Do not attempt to make 
temporary adjustment by fiUng, stoning, 
or burnishing the old contacts or by 
changing the position of the contacts, 
except. for emergency operation. 

132. Governor Brush-Spring Plate Bracket 
(fig. 74) 

This adjustment does not apply to synchronous 
motors or motors equipped with peripheral ring 
governors. 

* • • • • 

b. Requirements. 
(1) (Superseded) A l�ne established by the 

center of the outer disk and the center 
of one of the brushes should pass through 
some porti()n of the other brush (B, 
fig. 74). 

• • • 

136. Governor Contacts 
Rescinded. 

138. Starting Switch 

• • 

Note. This adjustment applies * * * out of adjust­
·ment. 

• • • • • 

b. Requirements. 
(1) Hook an 8-ounce scale in the end of the 

brush..,holder spring. A pull of 2 to 21/2 
ounces (60-cycle motors) or 1% to 2 
ounces (50-cycle motors) should be re­
quired to stretch the spring to a length 
of 5 inches. 

* * * * • 

Figure 137. The following note is added: 
THE 8539 SCREWS WITH THEIR ASSOCIATED 

2191 LOCKWASHERS AND THE 80335 PLATE ARE 

5 

- · - ----- - ·---·--------------·---------·---

•. S. GOVIA.III!'If1' ••• .. -··· _ 



NOT INCLUDED AS PART OF THE 106865 AS­
SEMBLY. 

Figure 187. 86858 or 106865 governor brush bracket assem­
bly (same for all types). 

Figure 141. 2986 BUSHING-BAKELITE is 
changed to read: 93035 BUSHING-BAKELITE. 
122-276 STRAP is changed to read: 125013 
STRAP. 

Figure 143. 77911 BRUSH CAP is changed 
to read: 70873 BRUSH-CAP. 2247 WASHER 
is changed to read: 7002 WASHER. 2191 LOCK­
WASHER is added under 7002 WASHER. 2247 
WASHER (BETWEEN BRACKET AND FIL­
TER ASSEMBLY) is added under 84990 SCREW. 

33-110 SCREW is changed to read: 110434 
SCREW. 103-27 WASHER is changed to read: 
125011 WASHER. 95326 MOTOR-GOVERNOR 
FILTER UNIT ASSEMBLY is changed to read: 
95326 or 106160 MOTOR-GOVERNOR FILTER 
UNIT ASSEMBLY. The following note is added 
to the lower illustration: 

THE 70873 BRUSH CAP, 1266 SCREW, 7002 
WASHER, AND 2191 LOCKWASHER ARE NOT 
INCLUDED AS PART OF THE 106160 ASSEMBLY. 

Figure 147. 1100 SCREW is changed to read: 
116992 SCREW. 2449 L O C K WA S H E R  is 
changed to read: 104451 LOCKW ASHER. 126-
123 BUSHING RUBBER is changed to read: 
125016 GROMMET. 34-59 NUT is changed to 
read: 125009 NUT. 

PARTS FOR 122295 MOTOR ARE THE SAME AS THE 6708 MOTOR EXCEPT AS SHOWN BELOW I 

122296 ARMATURE I WITH BEARINGS l BEARING , BALL ---, 
BOTH ENDS__. 

6 

7 7036 .... _,.b 
77034 PINION- 7 T 

A 111129 GEAR SE T 

A (s 746 SCREW l2191 WASHER , LOCK 

1222915 MOTOR, SERIES 112 5 H P ,  I I OV, 60 CYC L E  A C ( G E MODEL 5BA65AA77A) 

105523 

(EXCLUDES PAR T S  MARKED A ) 
MOTOR ARRANGEMENT FR, INCLUDES I 22295 7 0361 

80352 
868 I I  

106160 
7 1 0 5  

106865 

MOTOR , ANO 
RES I STANCE UNIT 
CENTER CONTACT GOVERNOR ASSEMBLY 
GUARD - GOVERNOR 
MOTOR- GOVERNOR FILTEII ASSEr.!BI:.Y 
TARGET- 10 SPOT 
GOVERNOR B RUSH BR ACKET ASSEMBLY 

TM2222�CI-2 

Figure 147 .1. (Added) 122295 ac series motor. 
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Figure 1. Transmitte1· distributor, Teletype model 14, in position for operation. 
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This manual s·upersedes TM 11-2222, 24 August 1945, including C 1, 14 September 1948; and rescinds TM 11-
2221, 5 March 1945, and TB 11-2221-1, 13 January 1948. 

CHAPTER I 

INTRODUCTION 

Section I. GENERAL 

I. Scope 

a. These instructions are published for the 
information and guidance of the personnel to 
whom this equipment is issued. They contain 
information covering the description, installa­
tion, operation, maintenance and repair of 
transmitter distributors, Teletype model 14. 

b. This manual is prepared in six chapters 
and two appendixes. The first appendix con­
_tains a list of pertinent references and the sec­
ond appendix contains an identification table of 
parts. 

2. Forms and Records 

The following standard forms will be used 
for reporting unsatisfactory conditions of Army 
equipment and in performing preventive main­
tenance. 

a. DD Form 6, Report of Damaged or Im­
proper Shipment, will be filled out and for­
warded as prescribed in SR-745-45 (Army) , 
NAV DEPT SERIAL 85POO (Navy) , and AFR 
71-4 (Air Force ) . 

b. DA AGO Form 468, Unsatisfactory Equip­
ment Report, will be filled out and forwarded 
to the Office of the Chief Signal Officer, as pre­
scribed in SR 700-45-5. 

c. AF Form 54
·
, Unsatisfactory Report, will 

be filled out and forwarded to Commanding 
General, Air Materiel Command, Wright­
Patterson Air Force Base, Dayton, Ohio, as pre­
scribed in SR 700-45-5 and AFR 65-26. 

d. DA AGO Form 419, Preventive Mainte­
nance Checklist for Signal Corps Equipment, 
will be prepared in accordance with instruc­
tions on the back of the form. 

e. Use other forms and records as author­
ized. 

Section I I .  DESCRIPTION AND DATA 

3. Use 

a. GENERAL. Teletype model 14 transmitter 
distributors are motor-driven devices which 
translate code perforations recorded in paper 
tape into electrical impulses and then transmit 
these impulses as five-unit, start-stop teletype­
writer code to one or more receiving stations. 
Electrical impulses produced by a transmitter 
distributor are suitable for transmission by 
either d-e (direct-current) wire lines, carrier, 
or radio channels. The model 14 transmitter dis­
tributors are designed particularly for auto­
matic operation when large amounts of traffic 
must be handled with a minimum of delay. 
There are several types of model 14 transmit­
ter distributors. In many ways, they are me-

chanically and electrically alike and many of 
their parts are interchangeable. Some of these 
transmitter distributors have Signal Corps 
nomenclature; others are known by the manu­
facturer's code designations. 

b. TYPES XD82 AND XD86. The types of 
model 14 transmitter distributors in most gen­
eral use are the XD82 and XD86 types. Signal 
Corps nomenclature of Transmitter Distribu­
tor TT -52/FG has been given the XD86 type, 
which is used with fixed plant equipment. Type 
XD82 has been adapted for military tactical 
use. Both types normally are used as parts of 
complete teletypewriter sets or systems and are 
not intended for use as independently operated 
units. Some XD82 type transmitter distribu-

-------------------------------



Figure 2. Model 14 transmitter distrib-utor, co·mplete with co 

tors are modified to include a break-lock mech­
anism. When so modified they are known as 
XD99 type transmitter distributors. Paragraph 
4c describes this mechanism. Figure 134 shows 
parts used in this modification. 

2 

c. TWO-CHANNEL TYPES. 

( 1 )  Two-channel transmitter distributors, 
also model 14's, bear Signal Corps 
nomenclature of Transmitter Distrib­
utor TT-26/FG. These transmitter 
distributors have manufacturer's code 
designations of XD91 and XD93. 

(2) These transmitter distributors utilize 
a circuit in order to provide two-chan­
nel tran;;mission of messages from two 

separate p orated tapes ( either 
chadless or fupy perforated) at 368.1 
opm (operatiops per minute) on each 
channel. At rEJceiving stations, stand­
ard start-stop i page-printing teletype­
writers or re�erforators connected in 
series are used to receive messages 
sent by the tr�nsmitter distributors. 

( 3 )  By arrangement of the transmitting 
mechanism in a two-channel transmit­
ter distributor, it is possible to trans­
mit two messages, alike or different, 
simultaneously, or to send only a single 
message, usin$' only one of the chan­
nels while the second channel remains 
idle. 
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FiguTe 3. TmnsmitteT DistTibutoT TT-5$/FG (type XD86), coveT Temoved. 

d. RECEIVING TRANSMITTER DISTRIBUTORS. 
( 1 )  In addition to the transmitter distrib­

utors mentioned in b and c above, 
there are several other transmitter 
distributors known as model 14's. 
These are receiving transmitter dis­
tributors (fig. 5) and vary only 
slightly. The principal differences 
are in their motor arrangements. 
Their basic Teletype code designa­
tions are XD79, XD95, and XD100. 
Suffixes such as EZ, EY, EX, and GW 
indicate the types of motors used with 
the transmitter distributors. The vari­
ous types of motor arrangements op­
erate the main shaft of a transmitter 
distributor at 420 rpm with a trans.,. 
mitting speed of 368 opm. 

(2)  An EZ motor arrangement includes a 
110-volt, 60-cycle a-c synchronous 
motor operating at 1,800 rpm. Such a 
motor is equipped with a 7 -tooth 
pinion and 30-tooth gear on the main 
shaft. An EY motor arrangement has 
a 110-volt, 60-cycle, series-wound, a-c 
governed motor operating at 2,102 

rpm, and the motor is equipped with 
a 10-spot target, a 300-ohm governor 
resistor, a 9-tooth pinion and a 45-
tooth gear on the main shaft. An EX 
motor arrangement has the same char­
acteristics as an EY arrangement, ex­
cept that it has a 110-volt, shunt­
wound, d-e governed motor equipped 
with a 500-ohm governor resistor. A 
GW motor arrangement is like the EY 
arrangement, but includes a 106160 
filter. 

( 3 )  Two of this type transmitter distrib­
utors, Transmitter Distributor TT-
21/FG and Transmitter Distributor 
TT-25/FG, are identical with the ex­
ception that a tape-feed suppression 
mechanism is included in TT-21/FG. 
TT-21/FG is known under the manu­
facturers' code designations of XD-
100GW and 14ABM-1. TT-25/FG is 
known under the manufacturers' code 
designations of XD95GW and 14ABM. 

( 4) Receiving Transmitter Distributor 
TT-12/FGQ-1 and Receiving Trans­
mitter Distributor TT--13/FGQ-1 are 

3 
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Figure 4. Transmitter Distributor TT-26/FG (two-channel), cover removed. 

other receiVmg type transmitter dis­
tributors. TT-12/FGQ-1 has an EY 
motor arrangement and bears the 
manufacturers' code designations of 
XD79EY and 14AB, and TT-13/FGQ-
1 has an EZ motor arrangement and 
bears the manufacturers' code desig­
nations of XD79EZ and 14AA. 

(5 )  All these transmitter distributors 
translate code combinations from fully 
perforated or chadless tape into elec­
trical impulses which are set up locally 
and then are combined with impulses 
from an external source. The combined 
signals then are used in teletypewriter 
transmitting and receiving circuits in 
which cryptographic equipment is in­
stalled. Differences in motor arrange­
ments of the different transmitter dis­
tributors are shown in paragraph 14. 

Note. XD in the manufacturer's code des­
ignation of a transmitter distributor indi­
cates that the equipment is manufactured 
by Teletype Corporation. 14AB, 14AD, etc., 
in the manufacturer's code designation, in­
dicates that the equipment has been pro­
vided in accordance with Western Electric 
Company specifications. 

4. System Application 

Model14 transmitter distributors are used in 
teletypewriter circuits to replace keyboard 
transmission. However, means such as typing or 
nontyping reperforators to produce the required 
perforated tape must be available. A model 14 
transmitter distributor does not contain a relay 
in its signal circuit; therefore, it can be inserted 
into any signal line by making the proper con­
nections. Most model 14 transmitter distrib­
utors used by the Army are wired for neutral 
operation to conform with other Army teletype-



Figure 5. Transmitter Distribut01· TT-25/ FG (receiving transmittet· distributor). 

writer equipment. A transmitter distributor 
may be operated in polar circuits by placing 
such equipment as Repeater TG-30 or similar 
repeaters in circuits and making minor wiring 
changes. Polar operation directly from a trans­
mitter distributor is not recommended for mili­
tary use, except in emergencies. If units re­
ceiving from two-channel transmitter distribu­
tors are equipped with selectors of the pulling 
magnet type rather than with selectors of the 
holding magnet type, or if it is desirable to use 
spare receiving units interchangeably on all 
channels without reorientation, a pair of re­
peaters is connected in se:des with the line, and 
each repeater is oriented to its respective chan­
neL The repeaters, since they have the holding 
magnet feature, provide maximum orientation 
range for two-channel operation. The regen­
erated impulses relayed to receiving units are 
of the required length to provide normal orien­
tation range for the selectors. This arrange­
ment facilitates interchange of receiving units. 
Figure 6 is a block diagram showing a two­
channel transmitter distributor with receiving 
stations equipped with holding magnet type 
selector mechanisms. 

a. USE WITH MODEL 1 9  TELETYPEWRITER SETS 
(fig. 7 ) . When Transmitter Distributor TT-
52/FG ( XD86) is used with Teletypewriter 

RECEIVING 
STATION 

B 

TWO 

CHANNEL 
TRANSMITTER 
DISTRIBUTOR 

RECEIVING 

STATION 
A 

NOTES: 
I. RECEIVING STATION A OPERATES ON SIGNALS FROM 

CHANNEL A WHEN RANGEFINDER AT' RECEIVING STATION 
A IS ORIENTED TO MOST FAVORABLE POSITION ON HIGH 
PART OF RANGE SCALE. 

2. RECEIVING STATION 8 OPERATES ON SIGNALS FROM 
CHANNEL 8 WHEN RANGEFINDER AT RECEIVING STATION 
B IS ORIENTED TO MOST FAVORABLE POSITION ON LOW 
PART OF RANGE SCALE. 

3. BOTH SETS OF SIGNALS TRAVEL THE ENTIRE CIRCUI"J:, 
BUT THE ARRANGEMENT OF THE DISTRI BUTOR FACE 
AND THE RECEIVING EQUIPMENT ALLOW CHANNEL A 
TO OPERATE RECEIVING STATION A ONLY AND 
CHANNEL 8 TO OPERATE STATION 8 ONLY. 

4. THIS DIAGRAM ILLUSTRATES RECEIVING STATIONS 
EQUIPPED WITH THE HOLDING M AGNET TYPE SELECT­
OR MECHANISM. 

TM 2 2 2 2·14
. 

Figure 6. Operation of two-cha.nnel transmitter dis� 

t1·ibutor, block diagram. 
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TT-7jFG or TT-8/FG (model 19 teletype­
writer sets) , it furnishes a facility for con­
tinuous transmission to one or more receiving 
stations. In addition to making the most effi­
cient use of a signal circuit, the transmitter 
distributor leaves the teletypewriter keyboard 
to be used for perforating additional message 

tapes without interfering with the message 
being transmitted to the signal circuits. TM 
11-2216 gives detailed information on Tele­
typewriters TT-7jFG and TT-8/FG. 

b. UsE WITH TELETYPEWRITER TT-10/FG 
OR TELETYPEWRITER SET AN jTGC-3 (fig. 8 ) . 
When Transmitter Distributor TT -52jFG 

Figu1·e 7. Tramsmttte1· Distributor TT-52/ FG used with Teletypew1·iter TT-7 I FG or TT-8/ FG. 

6 



( XD86) is used with Teletypewriter TT-10/FG 
or Teletypewriter Set AN jTGC-3, it provides 
means of transmission to radio transmitters, 
to other Teletypewriters TT-10/FG or Tele­
typewriter Sets AN jTGC-3, or to code room 
circuits using such equipment as Repeater 

Mixer AN jGCQ-1. Keyboards are not provided 
with Teletypewriters TT-10/FG or Teletype­
writer Sets ANjTGC-3. TM 11-2210 contains 
detailed information on Teletypewriter TT-
10/FG, and TM 11-2214 covers Teletypewriter 
Set AN jTGC-3. 

Figure 8. Transmitter Distributor TT-52/FG, in use with Teletypewritm· Set AN /TGC-3. 
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c. USE AS PART OF REPERFORATOR TRANSMIT­
TERS TG-26-A, TG-26-B, OR TG-27-A ( fig. 9 ) . 
The XD82 type of transmitter distributor 
which is used as part of Reperforator Trans­
mitter TG-26-A, TG-26-B, or TG-27-A pro­
vides a means of transmission necessary in 

handling heavy message center traffic in the 
field. While these reperforator transmitters 
are designed for field use, they also are used 
in circuits similar to the circuits in which Tele­
typewriter TT-10/FG and Teletypewriter Set 
AN jTGC-3 are operated. The XD82 trans-

Figure 9. JV!odel 14 transmitter distributo1· (XD82), used cts part of Reperforator Transmitter TG-26-A, TG-26-B, 
or TG-27-A. 
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mitter distributor used as a component of Re­
perforator Transmitter TG-26-A, -B, or TG-
27 sometimes is modified to provide a break­
lock mechanism as in Reperforator Transmitter 
TG-26-B. This enables a receiving station to 
stop transmission from the transmitter dis­
tributor by use of a break signal. This mecha­
nism also can be used to prevent transmission 
from the transmitter distributor in an open 
circuit. This type of transmitter distributor is 
known as the XD99 type. The mechanism has 
a disabling device so that it may be made in­
operative if desired. 

d. USE AS PART OF PERFORATOR-TRANSMITTER 
TT-56/MGC. Some XD82 type transmitter dis­
tributors have been modified slightly for use 
as components of Perforator-Transmitters TT-
56/MGC, part of Radio Set ANjGRC-26, medi­
um-power, vehicular radio station that provides 
radioteletype, voice or c-w ( continuous-wave) 
communication. This perforator-transmitter is 
a Reperforator Transmitter TG-26-A that has 
been modified for noise suppression by the addi­
tion of a .01-uf (microfarad)  capacitor, a by­
pass to ground at the junction of two 500-ohm 
resistors and the motor field winding of the 
transmitter distributor. 

e. USE OF RECEIVING TRANSMITTER DISTRIBU­
TORS IN CODE RooM OPERATION. The several 
different types of receiving transmitter dis­
tributors are used in conjunction with code 
room equipment and until quite recently were 
classified on the same level as the code room 
equipment with which they were used. 

f. OTHER UsEs. Sometimes transmitter dis­
tributors may be removed from associated 
equipment and may be grouped into a bank of 
transmitter distributors with wiring to provide 
transmission only on each outgoing circuit ( dif­
ferent circuits for incoming traffic) . Arrange­
ments like this are highly efficient in handling 
heavy traffic. 

5. Technical Characteristics of Transmitter 
Distributors 

Types of installation ______ Portable or fixed station ; 
sending : wire or radio. 

Type of feed for tape _____ Mechanical. 
Signaling code ____________ 5-unit, start-stop. 
Type of signals ___________ Neutral. 
Speed (sending)---------- 368.1 or 404 opm. 

Motor and governor: 
Type of motor_ _______ Varies (par. 14). 
Rpml --------------- 1,800 in cases of synchro­

nous motor; 2,102 and 
2,308 in cases of series­
governed motors. 

Governor ---------------- Reducesmotor currentwhen 
motor speed exceeds crit­
ical rate and increases 
motor current when mo­
tor speed drops below / 
critical rate on series­
governed motors. 

Tuning forks _____________ Stroboscopic; 87.6 vps (vi-

Power sources: 
Motor : 

brations per second) for 
368.1 opm and 96.19 vps 
for 404 opm. 

Volts ------------ 105-125. 
Frequency --- ---- 25-60 cps ( cycles per sec­

ond) for series-governed 
motors and 50-60 cps for 
synchronous motors. 

Types of tape used ________ Chad or chadless. 

Total weight installed _____ Approximately 28 pounds 

6. General Functioning 

for single-channel trans­
mitter distributors and 
42 pounds for two-chan­
nel transmitter distrib­
utors. 

a. GENERAL. Model 14 transmitter distribu­
tors all function in the same general manner 
with the exception of the receiving transmitter 
distributors which are designed as parts of 
secret signal communication systems. All trans­
mit five-unit, start-stop teletypewriter code im­
pulses which are electrically identical with the 
code impulses transmitted from the keyboard 
of an ordinary teletypewriter operating at the 
same speed. Figure 10 shows the relationship 
between the characters on the teletypewriter 
keyboard and typing unit, the line signals, and 
the perforations in tape. 

b. TAPE TRANSMITTER. Perforated tape in­
serted into the tape transmitter is advanced 
one row of perforations (corresponding to one 
character or function) at a time by the tape­
feed mechanism. Tape sensing pins move up­
ward and press against the tape when there 
are no perforations in the tape above the pins, 
but when there are perforations in the tape, _ 

1 Speed change for synchronous motors requires change of motor
· 

· 

pinion and main-shaft· gear. On series-governed motors, speed is 
changed· by use of governor adjustment. 

· · 
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Figure 1 0. Teletypewriter five-unit, start-stop code. 

the pins pass through the perforations. When 
a tape sensing pin passes through a perfora­
tion, the contact tongue associated with that 
pin makes contact with its lower (marking) 
contact screw. When there is no perforation, 
the tape sensing pin is held down by the tape, 
and this in turn holds the associated contact 

10 

tongue against its upper ( spacing) contact 
screw. E ach contact tongue is wired directly 
to its associated segment on the distributor 
disk face. 

c. DISTRIBUTOR. The distributor transmits to 
the signal line, in the proper sequence and 
speed, the marking and the spacing impulses 

- - ·- · ·-------



set up by the contact tongues of the tape trans­
mitter. 

d. CONTROL CIRCUIT. Transmission is con­
trolled by a local circuit within a transmitter 
distributor consisting of a stop magnet, a 
switch, and one or two sets of contacts, all wired 
in series. The circuit is closed to start trans­
mission and is opened by a switch or any one 
of the pairs of contacts, either by hand or auto­
matically, to stop transmission. When a trans­
mitter distributor is used with certain asso­
ciated equipment, the control circuit extension 
consists of another pair of contacts connected 
in series with the wiring of the transmitter 
distributor. 

7. Packaging Data 

The type of equipment with which a trans­
mitter distributor is to be used to some extent 
dictates the manner in which the transmitter 
distributor is packed. The XD82 type trans­
mitter distributors which are used as part of 
Reperforator Transmitter TG-26-A, TG-26-B, 
or TG-27-A are mounted permanently on the 
base of a chest with other components, and 
the entire equipment is packed in a single box. 
Details of the packing of this equipment are 
given in TM 1 12201. Transmitter Distributors 
TT-52/FG used with fixed plant equipment 
usually are packed in separate boxes. When 

Figure 11. Typical packing for oversea shipment. 
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fixed plant teletypewriter sets are packed for 
export shipment, several of the individual items 
are placed frequently in one waterproof metal 
container, and this container in turn is packed 
in a larger wooden box. A layer of excelsior 
between the metal container and the wooden 
box protects the contents during transporta­
tion. Figure 11 shows a container used for 
export shipment. 

8. Detailed Description of Transmitter Distrib­

utor TT-52/FG {XD86} 

a. GENERAL. All model 14 transmitter dis­
tributors adapted for use with fixed plant tele­
typewriter equipment such as Teletypewriters 
TT-7 jFG and TT-8/FG (model 19 teletype­
writer sets) , Teletypewriters TT-lOjFG and 
Teletypewriter Set AN jTGC-3, and similar 

teletypewriter sets are alike in appearance and 
are self-contained units identified by the basic 
code designation XD86. There are different 
versions of motors and gears. These necessarily 
vary to operate the transmitter distributors 
from different power supplies and at different 
operating speeds (368.1 opm or 404 opm).  
These different versions are identified by two 
letters following the basic designation. The 
principal versions covered in this manual are 
XD86AJ, XD86EQ, and XD86FR. The differ­
ences are indicated in paragraph 14. Certain 
other differences such as old style parts and 
optional features that do not affect the code 
designations of the equipment are also indi­
cated in paragraph 14. 

b. BASE. The base consists of a sturdy, metal 
casting arranged to provide secure mounting 
for the other parts. External wiring for the 

Figure 12. Transrnitte1· Distributor TT-52/FG, base plate ?'emoved, bottom view. 
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power and signal lines and the control circuit 
of the transmitter distributor terminate at a 
slip connection block on the bottom of the base 
where contact is made with associated connec­
tions of the equipment on which the trans­
mitter distributor is mounted. The bottom of 
the base is flanged so that the base slides firmly 
into position on a mounting plate on the associ­
ated equipment. This arrangement permits the 
installation or the removal of a transmitter 
distributor without aid of tools. Certain re­
sistors and capacitors used in the various cir­
cuits are located in a hollow space in the bottom 
of the base (fig. 12) . 

' · 

c. MOTOR. The motor is mounted on the base 
with four easily removable mounting screws. 
When Transmitter Distributor TT-52/FG is 
to operate on either 1 15-volt de or 1 15-volt, 25-
to 60-cycle ac, (alternating current) a series­
governed motor is supplied. The motors fur­
nished with the XD86EQ type transmitter 
distributors have a correct speed of 1,800 rpm 
(revolutions per minute) and are not satis­
factory for interoperation with British tele­
printer equipment. XD86FR transmitter dis­
tributors are supplied with motors which can 
be adjusted for either 2,102 or 2,308 rpm and 
may be used for interoperation with British 
equipment. XD86AJ transmitter distributors 
equipped with synchronous motors are intended 
for use when a regulated source of 115-volt, 
60-cycle a-c power is available. These motors 
have a speed of 1,800 rpm and are not intended 
for interoperation with British equipment. 

d. TAPE TRANSMITTER. The tape transmitter 
is located at one end of the base, for easy access, 
and is inclosed by a separate removable snap · 

panel. The tape-stop switch is at the front and 
bears the designations OFF-ON. The tight-tape 
stop lever extends along the right-hand side 
but is not fastened to the tape transmitter. A 
hinged tape retaining lid assembly located on 
the top of the tape transmitter holds the mes­
sage tape in place. The tape transmitter is 
designed so that either of two types of tape 
may be used by the change of a few minor 
parts. An explanation and illustrations of the 
two types of tape are given in paragraph 12 
and :figures 17 and 18. An end-of-tape stop 
mechanism ( sometimes called tape-out mecha­
nism) is used to stop transmission when there 

is no tape in the transmitter. Without this 
end-of-tape stop mechanism, a transmitter dis­
tributor transmits signals continuously when­
ever the tape runs out, until the equipment is 
turned off. 

e. DISTRIBUTOR. The distributor assembly is 
mounted on the base between the motor and 
the tape transmitter. The assembly includes a 
distributor disk, a distributor brush assembly, 
main shaft and associated gear, clutch, cams, 
and other parts necessary to control actual 
transmission of the various five-unit, start-stop 
teletypewriter code impulses produced by the 
transmitter distributor. 

f. DISTRIBUTOR COVER. The metal distributor 
cover incloses the motor" and distributor and 
fits snugly on the base to protect the moving 
parts. The cover is not fastened and can be 
removed easily by lifting it straight up from 
the base. 

9. Detailed Description of XD82 Type Trans­
mitter Distributor 
(fig. 13) 

a. GENERAL. This type of transmitter dis­
tributor is adapted for use with tactical tele­
typewritter equipment such as Reperforator 
Transmitters TG-26-A, TG-26-B, and TG-
27-A. Two letters which follow the basic code 
designation of XD82 identify the type of motor 
used. The XD82 type transmitter is mounted 
permanently on the base of a wooden chest 
with other teletypewriter equipment. The prin­
cipal variations within the XD82 type classifi­
cation are designated XD82FS and XD82FU. 

b. BASE. Three shock-absorbing mountings 
are used to fasten the base securely in place 
on the chest with which the base is associated. 
External wiring for the transmitter distribu­
tor is connected to a terminal board located in 
a hollow space in the bottom of the base. 

c. MOTOR. Series-governed motors furnished 
with XD82 transmitter distributors are ar­
ranged to operate on either 115-volt de or 115-
volt, 25- to 60-cycle ac when a power selector 
switch on associated equipment is set properly. 
This type of transmitter distributor equipped 
with General Electric motors is designated 
XD82FS, and those equipped with Holtzer 
Cabot motors are designated XD82FU. The 
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Figure 13. XD82 type transmitter distributor, cover removed. 

motors are interchangeable. Because the motors 
may be adjusted for either 2,102 or 2,308 rpm, 
these transmitter distributors may be used for 
interoperation with British teleprinter equip­
ment. The gears, the target, and the tuning 
fork required for use with these motors are 
listed in paragraph 14. The motors are the 
same as those supplied with Printer TG-7-A 
and Teletypewriters TG-7-B and TG-37-B 
and thus facilitate replacement of motors in 
the field. 

d. TAPE TRANSMITTER AND DISTRIBUTOR. The 
parts and assemblies of the tape transmitter 
and the distributor are the same as those used 
in the XD86 type transmitter distributor. The 
end-of-tape stop mechanism is not used on 
XD82 type transmitter distributors that are 
a part of Reperforator Transmitters TG-26-A, 
TG-26-B, and TG-27-A. 

e. COVER. The distributor cover is equipped 

14 

with latches with which to fasten the cover 
securely to the base. A metal plate and web 
strap designed to hold signal cords during 
transportation is located on the top of the dis­
tributor cover on recent models of the XD82 
type transmitter distributor. 

I 0. Detailed Description of Transmitter Dis­
·tributor TT-2 6/FG (Two-channel) 

a. A two-channel transmitter distributor (fig. 
4) includes two tape sensing and two trans­
mitting mechanisms and a special distributor 
commutator. This commutator has 13 seg­
ments : 5 pairs of segments for the transmission 
of intelligence impulses, a start segment, a stop 
segment, and an X segment which is located 
between the start and stop segments. A single­
channel transmitter distributor has only seven 
segments. Since no distributor clutch is pro­
vided, the distributor brushes rotate continu-

--· ·---------------·· ·---·-· ·-----· 
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Figure 14. XD82 type transmitte?" distributor, base plate removed. 

ously with the motor. This arrangement re­
quires fully attended service in which the oper­
ator inserts the message tape and starts and 
stops the transmitter manually. No tight-tape 
or end-of-tape stop mechanism is provided. A 
switch lever, on the lower front portion of the 
unit, switches the distributor circuits in prep­
aration for either single-channel or two-channel 
transmission. A SEND-STOP lever associated 
with each tape transmitter mechanism controls 
transmission on individual channels. During 
single-channel operation, only the A channel 
transmitter is used. The idling channel ( B  
channel ) then transmits blank signals i n  the 
case of the XD91 type, and LTRS ( letters) 
combinations in the case of the XD93 type. A 
toggle switch controls the starting and the 
stopping of the motor. 

b. Two-channel transmitter distributors are 
furnished with what are known as GL and GM 
motor arrangements. The GL motor arrange­
ment includes a 110-volt, 60-cycle, series-wound, 
a-c governed motor which operates at 2,102 
rpm and is equipped with a 10-spot target, two 
500-ohm governor resistors, a 7 -tooth pinion, 
and a 40-tooth gear on the main shaft. Motor 
speed is checked by a 87.6-vps (vibration per 
second) tuning fork for a speed of 368.1 opm. 
The GM motor arrangement includes a 110-
volt, 60-cycle synchronous motor which oper­
ates at 1,800 rpm and is equipped with a 9-
tooth pinion and a 44-tooth gear on the main 
shaft to give a speed of 368.1 opm. For syn­
chronous motor operation, the frequency must 
be 60 cycles regulated within plus or minus 
.75 percent. 
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Figure 15. XD95 type transmitter distributo�·, side view. 
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II. Detailed Description of Receiving Trans­
mitter Distributors 
(figs. 15 and 16) 

a. In most respects, this type of transmitter 
distributor is like the XD82 and XD86 types 
of single-channel transmitter distributors. The 
face of the distributor disk in a receiving trans­
mitter distributor, however, is considerably 
different. Instead of 7 segments on the face of 
the distributor disk (the number on disk faces 
of distributors used on the XD82 and XD86 
types) , a receiving transmitter distributor has 
a disk face in which there are 15 separate seg­
ments. This arrangement permits the special 
type of code room operation for which a re­
ceiving transmitter distributor is used. The 
arrangement of these segments is shown in the 
wiring diagram for the XD95 type of trans­
mitter distributor (fig. 99) . 

b. Transmitter Distributor TT-21/FG, known 

also as types XD100GW and 14ABM-1, differs 
from other receiving transmitter distributors 
in that there is incorporated in it a tape-feed 
suppression mechanism. The tape-feed suppres­
sion mechanism is mounted in the tape trans­
mitter on the base casting and connects with 
the contact-lever bail and tape-feed lever. The 
mechanism consists of a lever assembly, a re­
storing blade, and tape-feed lever extension. 
The lever assembly is mounted on the base of 
the casting near the right bracket of the tape 
transmitter and is positioned so that the trip­
off lever extension is to the right of the unit. 
The trip-off lever extends through a cut-out in 
a walnut snap panel and is the means by which 
the tape-feed suppression mechanism is oper­
ated manually. The restoring blade is mounted 
over the contact-lever bail. A step in the rear 
extension of the restoring lever (part of the 
lever assembly) fits over the upper edge of the 
restoring blade. A spring clip is mounted over 

Figm·e 16. Transmittm· Distributor TT-25/FG, bottom view, base plate ?"emoved. 
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the front hole of the restoring blade. A restor­
ing blade spring is attached at the spring clip. 
The tape-feed lever extension is mounted on 
the forward extension of the tape-feed lever 
over a tape-feed pawl stud which is used to 
mount the feed pawl and its spring. When the 
tape-feed suppression mechanism is operated, 
the tape-feed lever extension is blocked by a 
tape-feed lever latch assembly to prevent tape­
feeding operations. Within their group classi­
fication, the main differences in the receiving 
transmitter distributors are in the types of 
motors with which they are equipped. 

1 2. Description of Message Tapes 
(figs. 17 and 18)  

Message tapes bearing messages transmitted 
by a transmitter distributor are either of two 

types of perforated tape. Regular perforated 
tape ( fig. 17) is tape in which small pieces of 
the paper or chads are removed completely 
from the tape, leaving clean round holes. Chad­
less perforated tape (fig. 18)  is tape in which 
small pieces of the paper or chads are cut about 
75 percent of their circumference and remain 
attached to the tape by their leading edges. 
These edges form lids for holes (or perfora­
tions) in the tape. The latter type of tape is 
used when it is desired to print messages on the 
tape as well as to perforate the tape. 

13. Weights and Dimensions 

a. TYPES XD82 AND XD86. Each of these 
transmitter distributors weighs approximately 
28 pounds and is 81,4 inches wide, 9 inches high, 
and 151/2 inches long. 

Figure 17. Example of 1·egular pM·forated tape. 

Figure 18. Example of chadless perforated tape. 
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b. TYPES XD91 AND XD93. Each of these 
transmitter distributors weighs 42 pounds and 
is 83/s inches wide, 9 inches high, and 19 inches 
long. 

c. RECEIVING TRANSMITTER DISTRIBUTORS. 
These distributors are approximately the same 
in size and weight as the XD82 and XD86 
types. 

1 4. Differences in Units 

a. XD82 AND XD86 TYPES. Listed in ( 2 )  on 
page 20 are the different motors, gears, targets, 
speeds, tuning forks, and governor contact 
filters used with XD82 and XD86 transmitter 
distributors. All the motors listed, whether de­
signed for 1,800 rpm or not, are equipped with 
gears and targets for running the transmitter 
distributors at 368.1 opm, the speed used in 
American teletypewriter equipment when the 
motors are operating at their rated speeds. The 
synchronous motors cannot be adjusted for in­
teroperation with British teleprinters which op­
erate at 404 opm and, therefore, must be re­
placed with motors which are designed for 
2,102 rpm. The 2,102-rpm motors may be ad­
justed to the 2,308-rpm speed which is required 
for interoperation with British equipment. 

( 1 )  Mechanical differences. The differ­
ences in parts of transmitter distribu­
tors operating on chadless tape and 
those operating on regular tape are 
indicated in appendix II. No change in 
the code designations of the transmit­
ter distributors is involved because of 
changing from one type of tape to the 
other. XD86 type transmitter distribu­
tors may include certain added fea-

tures such as a contact assembly (for 
load compensation) and a tape-guide 
wire. Some parts have been rede­
signed so that there are both old style 
and new style parts in use. Some of 
these changes are-peripheral ring 
governor, parts changed in tight-tape 
stop mechanism, carbon distributor 
brushes substituted for braided cop­
per brushes, and filters which have 
been modified. Variations of this 
nature do not involve change in code 
designations. Refer to the parts identi­
fication illustrations in appendix II 
for comparisons of the various old and 
new style parts. 

b .  TWO-CHANNEL TRANSMITTER DISTRIBU­
TORS. 

( 1 )  Combinations transmitted. The model 
known as the XD91 transmits blank 
combinations when one channel is 
idling ; the XD93 model transmits 
LTRS combinations when one channel 
is idling. The models have either GL 
or G M motor arrangements. The list 
on page 21  shows the differences in 
these motor types. 

C. RECEIVING TRANSMITTER DISTRIBUTORS. 
(1)  Differences. The principal differences 

in receiving transmitter distributors 
involve the motor arrangements. The 
XD100GW type has the added feature 
of a tape-feed suppression mechanism 
and a new walnut· snap panel. The 
tape-feed suppression mechanism is 
described in paragraph 116. The table 
on page 22 shows the differences. 

19 

- -------------------·--· 



� 

(2) Principal motor differences in model 14 (XD82 and XD86) transmitter distributors. 

Motor Gear Pinion 

Code No. Part Type Part Teeth Part 
No. No. No. 

· --- --- -----
XD82FS 77953 A -c series-governed ______ 77036 40 77034 

XD82FU 104038 A -c series-governed _ _____ 77036 40 77034 

XD86AJ 82283 60-cycle a-c synchronous _ 80165 44 80166 

bXD86EQ 102969 A -c series-governed ______ 80165 44 80166 

•XD86FR 6708 or A -c series-governed _____ 77036 40 77034 
107151 

4Speed for interoperation with British (Creed) equipment. 
bXD86AJ may be converted to XD86EQ by use of No. 103559 set of parts. This equipment 

•hould not be operated at 404 opm. 

t'( 

Target Speed 

Teeth Part Spot,s Opm 
No. 

7 7105 10 368.1 
•404 

7 7105 10 368.1 

a404 

9 ------ ---· - -------- 368.1 

9 93903 35 368.1 

7 7105 10 368.1 
•404 

' 

Motor 
rpm 

2102 
2308 

2102 
2308 

1800 

1800 

2102 

2308 

Tuning fork 

Part 
No. 

103628 

104984 

103628 

104984 

--- ------

103628 

130628 
104984 

Vps 

87.6 
96.19 

87.6 
96.19 

- -------

87.6 

87.6 
96.19 

•XD86AJ may be converted to XD86FR by use of No. 105523 set of parts. 

��""l 

Governor 
contact 

filter 

Part 
No. 

105475 

105475 

--- ------

103080 

105475 



N 

�i· 

(2) Principal motor d'ifferences in XD91 and XD93 (two-channel) units. 

Code No. 

XD91GL 

XD91GM 

Motor 

Part Type 
No. 

105927 I A-c series-governed _____ _ 

105915 I 60-cycle synchronous ____ _ 

Gear 

Part I No. 

84357 1 87222 

Pinion Target 

--

Teeth Part Teeth Part I Spots 
No. No. 

:I 77034 1 80166 : �----����_ 1_-----��- 1 

litJ 

Governor 
Speed Tuning fork contact 

filter 
- -- ---

Opm I Motor Part Vps Part 
rpm No. No. 

368.1 I 2102 103628 87.6 105475 

368_1 1800 , _________ , _________ , _________ 

*XD93GL 

*XD93GM 1 :_:::: ::: : :::: - : ::: ::: : �- : :: :: ::: :::::::: : : ::: ::::::: r : : :: :: ::::::: :: 
*Motors correspond to those in XD91 models; GL indicates a·c series-governed motors and 

GM indicates synchronous type motors. For synchronous motor operation, the frequency must 
be 60 cycles r«gulated within plus or minus .75 percent. 
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(2) Principal differences in XD79EZ, XD79EY, XD79EX, XD95GW, and XD100GW receiving transmitter distributors. 

------------·· ----------

I Governor 
Motor Gear Pinion Target Speed Tuning fork contact 

filter 

I 
--- ----�----

Code No. Part Type Part Teeth Part Teeth Part Spot. Opm Motor Part Vps ..f'art 
No. No. No. No. rpm No. No. 

------- ---.-�� 

XD79EZ 104675 60-cycle a-c synchronous 104580 30 104579 7 --------- -- ---- --- 368.1 1800 -- --- -- -- ----- -- -- ---- -- ---

XD79EY 104674 A -c series-governed _ ______ 104658 45 104659 9 7105 10 368.1 2102 103628 87.6 - --------

XD79EX 104673 D-e governed _ __________ 104658 45 104659 9 -- ---- --- -- ------- 368.1 2102 --------- - --- -- --- ---- --- --

XDP5GW 111604 A -c series-governed ______ 104658 45 104659 9 7105 10 368.1 2102 103628 87.6 95326 

XDlOOGW 111604 A-c series-governed ______ 104658 45 104659 9 7105 10 368� 
--

2102 103628 87 .6 9532!1 

I I ------ -- -- ---

" �.�.-. 
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CHAPTER 2 

OPERATING INSTRUCTIONS 

Section I. SERVICE UPON RECEIPT OF EQUIPMENT 

1 5. Siting 

Place the packing case in which a transmitter 
distributor is received as near the operating 
position or workbench as is convenient. Never 
unpack the equipment in locations where it will 
be exposed to rain, snow, or mud. Exposure to 
such conditions may require the need for a com­
plete overhaul before the equipment can be put 
into operation, or may even render the equip­
ment completely useless. Since a transmitter 
distributor usually is a component of a sizable 
communication center, either fixed plant or 
tactical, the disposition for installation of the 
other and larger pieces of equipment generally 
will dictate the location of the transmitter dis­
tributor. 

1 6  Uncrating, Unpacking, and Checking 

Refer to TM 1 1-2201 for instructions for un­
packing transmitter distributors which are used 
as components of Reperforator Transmitters 
TG-26-A, TG-26-B, and TG-27-A. These 
transmitter distributors are mounted per­
manently on the bases of chests with the other 
components, and the entire equipment is packed 
in a single box. Unless they are packed for ex­
port shipment, other transmitter distributors 
are packed separately in small wooden boxes 
and are unpacked easily. Several individual 
items of equipment may be packed separately 
and then are placed in a waterproof container, 
which, in turn, is packed in a larger wooden 
box for export shipment. For unpacking con­
tainers designed for export shipment, follow 
the procedure outlined below : 

a. Place the packing case as near the operat­
ing position or workbench as is convenient. 

b. Cut the steel straps around the packing 
case. 

c. Remove the nails, using a nail puller, and 
remove the sides and top of the packing case. 

Prying the sides and top off may result in dam­
age to the equipment. 

d. Remove the foil-lined bag or metal mois­
tureproof barrier and any corrugated paper 
that covers the equipment within the box. 

e. Remove the equipment from its inner case 
and place it on the workbench or near where ts 
final location is to be. 

f. Thoroughly inspect the equipment for pos­
sible damage during shipment. 

g. Check contents of the packing case against 
the master packing slip. 

h. When the equipment is being unpacked and 
assembled, check its general over-all physical 
condition and remove any accumulations of 
wood fiber or packing paper. Check carefully 
any parts that appear to be bent, broken, or 
otherwise damaged or out of place. Clean the 
terminals or the slip connection block, which­
ever is used. 

Caution: Do not attempt to run the equip­
ment under power before making the preopera­
tional checks and adjustments outlined in para­
graph 27. 

1 7. Assembly and I nstallation 

a. Type XD82 transmitter distributors re­
quire no assembly procedure when they are un­
packed ; they are installed already as com­
ponents of associated equipment. 

b. Transmitter Distributor TT-52/FG used 
with fixed plant equipment is shipped complete 
in a separate box and must be mounted on 
tables of associated equipment at the time the 
equipment is installed. Lift the transmitter dis­
tributor carefully and place it between the rails 
on the equipment table. Slide the transmitter 
distributor back toward the slip connections un­
til the base drops down behind the heads of the 
front rail mounting screws. 
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c. A two-channel transmitter distributor is 
assembled with its associated equipment as is 
Transmitter Distributor TT-52/FG (b  above) . 

d. Transmitter Distributors TT-21/FG and 
TT-25jFG and others of the receiving type are 
placed in position on tables of associated equip­
ment. Refer to paragraph 18 for instructions on 
how they are connected. 

18. Equipment Connections 

a. XD82 AND TRANSMITTER DISTRIBUTOR 
TT-52/FG ( XD86) UNITS. XD82 type trans­
mitter distributors used as part of Reperforator 
Transmitters TG-26-A, TG-26-B, and TG-27-
A are wired completely to associated equipment 
at the factory. They do not require additional 
wiring and are connected when the plug of the 
transmitter distributor signal cord is placed in 
one of the circuit jacks ( line or local) on the 
jack box of associated equipment. Transmitter 
Distributor TT-52/FG, used with fixed plant 
equipment, is packed as a separate unit. Circuit 
connections between Transmitter Distributor 
TT-52/FG and its mounting plate on associated 
equipment are made automatically ; the trans­
mitter distributor is slipped into position on 
the mounting plate. All other wiring connec­
tions are made on associated equipment. Refer 
to the technical manuals covering associated 
equipment when making connections. 

b. TRANSMITTER DISTRIBUTOR TT- 26/FG 
( XD91 AND XD93) (TWO-CHANNEL) UNITS. 
As is the case with Transmitter Distributor 
TT-52/FG units, all circuit connections for this 
type transmitter distributor between the unit 
and its mounting plate on the associated equip­
ment are made automatically when the trans­
mitter distributor is slipped into position on 
the mounting plate. 

c. RECEIVING TRANSMITTER DISTRIBUTORS. 
Connections for transmitter distributors of this 
type are made by power and signal cords at­
tached permanently to the transmitter distribu­
tors. Some models have two such cords ; others 
have three. Since these transmitter distributors 
are used with other teletypewriter equipment 
to provide a teletypewriter secrecy system, in­
structions for the use of these connection cords 
are included in the equipment instructions cov­
ering the over-all equipment. 
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19. Power Supply 

All model 14 transmitter distributors are de­
signed to operate in conjunction with associated 
equipment. Power for the transmitter distrib­
utor motor, tape-stop magnet, and signal circuit 
generally is furnished through associated equip­
ment. Motors furnished with the transmitter 
distributors are interchangeable to operate on 
either ac or de at specific voltage (and fre­
quency in the case of ac) . However, when the 
available power supply is different than that 
described on the nameplate data on the motors, 
the motors may be connected to the power sup­
ply through the medium of multiple-voltage, 
multiple-frequency rectifiers or other voltage­
adjusting equipment usually furnished with as­
sociated equipment. Refer to the technical 
manuals for associated equipment or complete 
sets for information covering the different types 
of power supply that may be used under differ­
ent conditions. 

a. XD82 UNITS AS PART OF REPERFORATOR 
TRANSMITTERS TG-26-A, TG-26-B, AND TG-
27-A. Motors on XD82 units used as part of 
these reperforator transmitters operate on 
115-volt, 50- to 60-cycle ac. A three-position 
switch on the associated equipment puts re­
sistors into the motor and control circuits which 
permit operation on 115-volt de and 115-volt, 
25- to 40-cycle ac in addition to the type of 
power mentioned above. Always be sure to posi­
tion the three-position switch on associated 
equipment to match the local powe1· s·upply be­
fore connecting the powe1· cords. 

b. TRANSMITTER DISTRIBUTOR TT-52/FG 
(XD86) UNITS IN USE WITH TELETYPEWRITERS 
TT-7jFG AND TT-8/FG. Motors used in Tele­
typewriters TT-7/FG and TT-8/FG are de­
signed to operate on 115-volt, 50- to 60-cycle ac. 
Use of multiple-voltage, multiple-frequency rec­
tifiers permits operation of the motors on any 
95- to 125-volt and 190- to 250-volt, 25- to 
60-cycle a-c power supply. Adjust the taps on 
the rectifier to agree with the local power sup­
ply before connecting the power cord to the 

· power supply. In addition, strap the No. 86951 
resistor in the transmitter distributor control 
circuit to agree with the type of power supplied 
to the control circuit. Teletypewriters TT -7 jFG 
and TT-8/FG may be operated with the motors 



of many different types and power require­
ments. Be sure to check motor ratings and the 
circuit of the equipment before connecting the 
power cord to the power supply. 

c. USE WITH TELETYPEWRITER TT-10/FG OR 
TELETYPEWRITER SET AN jTGC-3. Motors of 
these teletypewriters and of the transmitter 
distributors may be either of two types : syn­
chronous motors for operation on 1 15-volt, 60-
cycle regulated ac, or series-governed motors 
for operation on 1 15-volt, 50- to 60-cycle ac. 
Use of multiple-voltage, multiple-frequency 
rectifiers permits the series-governed motors 
to be operated from 95- to 125-volt and 190- to 
250-volt, 25- to 60-cycle ac. Adjust the taps on 
the rectifier to agree with the local power 
supply before connecting the power cord t0 the 
power supply, and strap the No. 86951 resistor 
in the transmitter distributor control circuit to 
match the type of power supplied to the control 
circuit. 

20. Grounding 

Each transmitter distributor is grounded 
through its associated equipment. This is done 
for the protection of personnel against shock. 

2 1 .  Signal Line Connections 

A transmitter distributor is not connected 
directly to the signal line. The connection to the 
signal line is accomplished through the connec­
tions to associated equipment. In many in­
stances, the transmitter distributor and th8 
associated equipment have matching slip con­
nection facilities. Refer to the technical manu­
als covering the associated equipment for in­
structions on connections to the signal line. 

22. Service Upon Receipt of Used or Recon­
ditioned Equipment 

Instructions for service upon receipt of used 
or reconditioned equipment vary slightly from 
those which apply to the receipt of new equip­
ment given in paragraph 16. However, installa­
tion personnel should check a used or recondi­
tioned transmitter distributor against a new 
one if a new one is available. If one is not avail­
able, then check against the descriptive and 
statistical data given in this technical manual. 
Be careful to check whether a reconditioned 
unit has been lubricated properly and make 
frequent reference to lubrication instructions 
given in this manual. Be sure to make lubrica­

tion checks before the unit is put in operation. 
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Section II. CONTROLS AND INSTRUMENTS 

23. Controls 

a. XD82 AND XD86 UNITS. Controls on these 
units are described below: 

Control Location Function 

OFF-ON (STOP- On front of unit . . . Co ntrol s o peration 
SEND) switch .  o f  the control eir­

e u i t . At 0 N 
(SEND) position, 
permits transmis­
s i o n .  A t  O F F  
( S T OP), s t o p s  
transmission. 

Tight-tape stop 
mechanism. 

End-of-tape stop 
mechanism. 

Motor ON-OFF 
switch. 

Right-hand side of 
unit. 

On top of unit, 
under tape re­
taining lid (on 
XD86 only). 

On XD82, located 
on left side of 
unit. 

For XD86, motor 

is controlled by 
switch on associ­
ated equipment. 

When unit is trans­

mitting, and ad­
jacent equipment 

.is cutting tape, 
stops feeding of 
tape when tape­
cutting equipment 
ceases to operate 
and slack in tape 
is taken up. 

S tops transmission 
when the end of 
t h e  t a p e  i s  
reached. 

S t o p s  a nd s t a rt s 
motor. 

b. TWO-CHANNEL (XD91 AND XD93 ) UNIT 
CONTROLS. 

Control Location I Function -----
MOTOR ON- I Left front of unit. I S t a r t s  a n d  s t o p s  

OFF switch. I' motor. 
TRANS MITTER Right front of unit. 1 Co ntrol s operation 

A and B-A i · 
of the control re-

ONLY lever. I lay which, in turn, 
p e r m i t s  e i t h e r  
s i n gl e - o r  t wo ­
channel service. 

TRANSMITTER Top of transmit- Starts or stops trans-
A SEND- ting unit. mission on channel 
STOP lever. 

TRANSMITTER On top of trans-
B SEND- mitting un it. 
STOP lever. 
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A. See note be-
low. 

Starts or stops trans­
mission on channel 
B. See note be­
low. 

Note. On the XD91 type two-channel transmitter dis­
tributor, when there is  but one channel transmitting, the 
channel idling sends blank combinations continuously. 
On the XD93 type two-channel transmitter distributor, 
when only one channel is in use, the channel idling 
sends LTRS combination continuously. When both 
channels are idling and both levers are at STOP po ­

sition, line-shorting contacts shunt the distributor seg­
ments out of the circuit and connect marking battery 
to the signal line. This action results in receiving 
equipments running closed and consequently reduces 
unnecessary wear on them. 

c. RECEIVING TRANSMITTER DISTRIBUTORS. 
The only control on this type of transmitter dis­
tributor is the end-of-tape stop mechanism lo­
cated on the top of the transmitting unit under 
the tape retaining lid. This control stops trans­
mission when the end of the tape is reached. 
Other controls for operation of this type of 
transmitter distributors are parts of associated 
equipment. 

24. Instruments 

Tuning forks issued with the various types of 
transmitter distributors are highly necessary 
to insure efficient operation of the motors. 
There are two such tuning forks for checking 
and adj usting motor speed of series-governed 
motors equipped with targets having alter­
nate black and white spots. One of these forks 
will vibrate 87.6 times per second ; it is used 
to check speed of motors used with American 
teletypewriter equipment ( 368.1 opm) . A sec­
ond tuning fork which will vibrate 96.19 times 
per second is used to check motor speed for 
interoperation with British teleprinter equip­
ment ( 404 opm) . These tuning forks are made 
of flexible metal and are equipped with slit 
shutters at one end. By striking the side of the 
tuning fork against the hand, the shutter is 
made to vibrate. By holding the slit in the 
shutter close to the eye, the spots on the target 
may be viewed. This is called scanning. When 
the proper fork is used, and the proper speed 
maintained, the spvts will appear to be motion­
less. 

- - -·-·- -------



Section I l l . OPERATI ON UNDER USUAL CONDITIONS 

25. Prelimi11ary Starting and Stopping 
· Procedures 

a. FOR TRANSMITTER DISTRIBUTOR TT-52/FG 
( XD86) AND RECEIVING TRANSMITTER DISTRIB­

UTORS. Switches which control ·operation of the 
. motors in these types of transmitter distribu­
tors are located in the tables of associated 
equipment. This associated equipment also has 
located in its tables a power switch which con­
trols operation of other equipment than the 
transmitter distributors. Before starting or 
stopping operation of a transmitter distributor 
of these types, and its associated equipment, 
be sure that the switch on the table of asso­
ciated equipment which controls operation of 
the transmitter distributor is turned off. 

b. FOR TRANSMITTER DISTRIBUTOR TT-26/FG 
(TWO-CHANNEL) AND XD82 TYPE TRANSMIT­
TER DISTRIBUTORS. On these types of transmit­
ter distributors, the switch which controls 
starting or stopping the transmitter distrib­
utor motor is located on the transmitter distrib­
utor. The switch should always be turned to 
the OFF position before the associated equip­
ment is turned on by its own power switch. 

26. Starting Procedure 

a. FoR TRANSMITTER DISTRIBUTOR TT-52/FG 
(XD86) . When the power switch on the asso­
ciated equipment is turned on, operate the 
transmitter distributor motor switch to the ON 
position. The motor of the transmitter distrib­
utor should run. If it does not, refer to the equip­
ment performance checklist (par. 46) and cor­
rect the trouble. Then insert a message tape in 
the tape transmitter. Be sure that the tight-tape 
stop lever is in its horizontal position. Operate 
the ON -OFF switch to the ON position. The 
tape should feed to the left. If it does not, check 
the end-of-tape stop contacts ; see that the end­
of-tape stop pin closes the contacts when the 
tape is in the tape guide and the tape-retaining 
lid is closed. Check the tight-tape stop contacts 
to see that they are clean and that they make 
contact with each other. If this fails to remedy 
the trouble, refer to the trouble-analysis chart 
( par. 76) . 

b. FOR TRANSMITTER DISTRIBUTORS OF THE 
XD82 TYPE. After associated equipment is 
turned on, operate the transmitter distributor 
motor switch to the ON position. The trans­
mitter distributor motor should run. If it does 
not, refer to the equipment performance check­
list (par. 46) and remedy the trouble. Insert 
a message tape and operate the SEND-STOP 
lever to SEND. The tape should feed to the left. 
If it does not, check the tight-tape stop mecha­
nism to see that it is operating properly. If this 
fails to remedy the trouble, refer to the trouble­
analysis chart (par. 76) . 

c. FOR TRANSMITTER DISTRIBUTOR TT-26/FG 

( Two-CHANNEL) . After the power switch on 
the associated equipment is turned on, operate 
the transmitter distributor power switch to 
the ON position. The motor of the transmitter 
distributor should start to run. If it does not, 
refer to the equipment performance checklist 
(par. 47) and remedy the trouble. Because the 
two-channel transmitter distributors are not 
equipped with main-shaft friction clutches, 
the main shafts rotate continuously with the 
motors. 

( 1 )  Operate the TRANSMITTER A and 
B-A ONLY switch lever to A ONLY. 
Insert a message tape in transmitter 
A and operate the TRANSMITTER A 
SEND-STOP lever to SEND. The 
tape should feed to the left. If it does 
not, refer to the trouble-analysis chart 
(par. 76) . 

(2)  Operate the TRANSMITTERS A and 
B-A ONLY switch lever to A and 
B (fig. 4) . Insert a message tape in 
transmitter B and operate the 
TRANSMITTER B SEND - STOP 
lever to SEND. The tape should feed 
to the left. If it does not, refer to 
paragraph 76. 

(3) With the SEND - STOP levers at 
SEND position and the TRANSMIT­
TERS A and B-A ONLY switch 
lever at A and B, both tapes will feed 
to the left. To stop either tape, op­
erate the SEND-STOP lever for its 
transmitter to STOP. 
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( 4) To send with TRANSMITTER B 
only, its SEND-STOP lever must be 
placed at SEND, the TRANSMIT­
TERS A and B-A ONLY switch 
lever must ·be at A and B, and the 
TRANSMITTER A SEND - STOP 
lever must be at STOP. 

d. FOR RECEIVING TRANSMITTER DISTRIBU­
TORS. The motor and signal circuits of the re­
ceiving transmitter distributors operate di­
rectly with associated equipment. Since this 
equipment is classified, operation with asso­
ciated equipment is not described in detail here. 

27. Operating Checks and Adjustments 

Transmitter distributors are supposed to be 
delivered in proper adjustment, but before ei­
ther a new or used transmitter distributor is 
put into operation, inspect it and lubricate it 
if lubrication is necessary. Never overlu,bri­
cate. If definite information is lacking as to the 
exact condition of a unit, check the following 
parts to be sure that proper adjustments have 
not been changed : 

a. MoTOR. Turn the motor by hand in the 
direction of normal rotation ( distributor 
brushes moving clockwise) to make sure that 
there is no bind or excessive backlash between 
the motor pinion and the mainshaft gear, and 
that there is no bind in other parts of the equip­
ment. Paragraph 24 describes the method of 
adjusting the speed of the motor. This proce­
dure should be performed only by qualified 
maintenance personnel. Never turn the motor 
backwa1·d. To do so may cause the br'UShes to 
catch on edges of the commutator segments and 
consequently become broken or badly bent. 

b. DISTRIBUTOR BRUSHES. See that the 
brushes are making contact with the commu­
tator segments and that they have proper ten­
sion and position with respect to the reference 
line on the distributor disk. 

c. TAPE-STOP ARM. The tape-stop arm should 
clear the stop cam lug when the stop magnet is 
held in its operated position, and the stop arm 
should engage the stop cam lug fully when the 
armature is released. 

d. TAPE-FEED MECHANISM. Put a piece of 
perforated tape in the tape transmitter. Then, 
turn the motor by hand, in the direction of ro­
tation, and observe whether the tape advances 

28 

one full row of perforations for each complete 
turn of the main shaft. If the tape moves either 
more or less than one full row of perforations, 
readjust it to meet requirements. 

e. TAPE SENSING MECHANISM. Put a piece of 
tape with repeated LTRS combinations in it 
in the tape transmitter and turn the motor as 
instructed in d above. Observe whether all the 
tape pins pass through the associated_ perfora­
tions in the tape. If a tape pin fails to pass 
through a hole, check for a bind in the asso­
ciated contact lever and readjust the lever ac­
cording to requirements. 

f; CONTROL CIRCUIT. Make a check of the 
strapping on the No. 86951 resistor and, if 
necessary, arrange the strappng to meet re­
quirements for the power supply. Straps are 
not placed directly on this resistor in trans­
mitter distributors used as part of Reperforator 
Transmitters TG-26-A, TG-26-B, and TG-27-
A. Terminals of the resistor are wired to the 
terminal board, and any necessary changes 
are made automatically by setting the power 
selector switch on the associated equipment. 

28. Stopping Procedure 

a. STOPPING TRANSMISSION. The procedure 
outlined in ( 1 )  through (3)  below deals with 
stopping transmission momentarily to a stand­
by condition, which is done to correct errors 
or to change message tapes. 

( 1 )  Transmission by Transmitter Distrib­
utor TT-52/FG and on the XD82 type 
transmitter distributor is accomplish­
ed by operating the ON-OFF ( SEND 
-STOP) switch to the OFF ( STOP) 
position. It also can be stopped by 
manually operating the tight-tape stop 
lever upward. Transmission on Trans­
mitter Distributor 'l'T-52/FG stops 
automatically when the end of the 
tape is reached. This is because the 
tape moves off the end-of-tape stop 
pin and the contact spring opens the 
end-of-tape stop contacts. This fea­
ture is not included in the XD82 type 
transmitter distributor. 

(2) Transmission by Transmitter Dis­
tributor TT-26/FG (two-channel) 
never is stopped completely when the 
motor of the transmitter distributor 

- --·--·-------··-·----- ·--- --



is running ( b  below) . When either 
channel is idling, the transmitter dis­
tributor transmits blank signals in the 
case of the XD91 type, and LTRS sig­
nals in the case of the XD93 type. 
Transmission of message tapes can be 
stopped on either channel, however, 
by operating the SEND-STOP lever 
of the channel to STOP. When this is 
done, that channel transmits blank or 
LTRS signals depending on the type 
of transmitter distributor. 

( 3 )  Stopping transmission by receiving 
transmitter distributors usually is ac­
complished through the equipment as­
sociated with the transmitter distrib­
utor. For instructions for stopping 
transmission on a receiving transmit­
ter distributor, refer to the technical 
manuals covering the equipment with 
which the transmitter distributor is 
used. 

b. COMPLETE SHUT-DOWN. Transmitter dis­
tributors are shut down completely when it is 
apparent that there will be no traffic for some 
time or when a circuit is closed to traffic such 
as at night, etc. 

( 1 )  For a complete shut-down of Trans­
mitter Distributor TT-52/FG and re­
ceiving type transmitter distributors 

operate the motor power switch of the 
transmitter distributor to the OFF 
position. In the case of these equip­
ments, the motor power switch is lo­
cated on the table upon which the 
associated equipment is mounted. If 
complete shut-down for an entire cir­
cuit is desired, operate the power 
switch for the associated equipment 
to the OFF position. Do this only when 
the transmitter dist1·ibutor motor 
power switch has been turned off. 

( 2 )  For complete shut-down of Transmit­
ter TT-26/FG (two-channel) and the 
XD82 type transmitter distributor, 
operate the motor power switch to the 
OFF position. This switch, for the 
XD82 type, is located on the left side 
of the transmitter distributor, and the 
switch for the two-channel transmit­
ter distributor is located on the left 
front of the transmitter distributor. 
When complete shut-down is desired 
for an entire circuit in which either 

. of these types of transmitter distrib­
utors are used, operate the power 
switch on the associated equipment to 
the OFF position. Do this only after 
the motor power switch for the trans­
mitter distrib�ttor has been operated 
to the OFF position. 

Section IV. OPERATION UNDER UNUSUAL CONDITIONS 

29. Operation in  Arctic Climates 

In extremely cold climates, keep the room 
in which the transmitter distributor is operat­
ing as near normal room temperature as pos­
sible. If the room is allowed to become too cold, 
the transmitter distributor will not function 
properly. 

30. Operation in Tropical Climates 

Guard against conditions that cause the wir­
ing to become partially grounded or shorted ; 
these conditions cause disablement of the trans-

mitter distributor, or at least its inefficient 
operation. Guard against the growth of fungi 
and the presence of insects and corrosion. 

3 1 .  Operation in Desert Climates 

Keep the room in which a transmitter dis­
tributor is operating as free from dust as pos­
sible. In areas v;here there are duststorms 
and sandstorms, be careful to prevent dust 
from entering the equipment. These precau­
tions will reduce greatly the amount of mainte­
nance and repair work on equipment. 
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CHAPTER 3 

ORGANIZATIONAL MAINTENANCE INSTRUCTIONS 
Section I. ORGANIZATIONAL TOOLS AND EQUI P MENT 

32. Preventive Maintenance Tools and 
Materials 

Tool Equipments TE-50 and TE-50-A, 
which are designed especially for maintenance 
of teletypewriter equipment, are supplied to 
organizations responsible for the maintenance 
of transmitter distributors covered in this 
manual. In Tool Equipment TE-50, Test Unit 
I-236 is a component. In Tool Equipment 
TE-50-A, the test unit is replaced by Multi­
meter TS-297 ;u (fig. 19) . For complete in-

formation on Test Unit I-236, refer to TM 
11-2056. Detailed information on the use of 
Multimeter TS-297 ;u is included in TM 
1 1-5500. 

33. Special Tools 

Special tools necessary for maintenance pro­
cedures on the transmitter distributors are 
available to field teletypewriter maintenance 
personnel. Such tools are described in para­
graph 63. 

Section II. PREVENTIVE MAINTENANCE SERVICES 

34. Definition of Preventive Maintenance 

Preventive maintenance is a systematic series 
of operations performed periodically on equip­
ment to maintain top efficiency in performance, 
to minimize unwanted interruptions in service, 
and to eliminate maj or breakdowns. To under­
stand what is meant by preventive mainte­
nance, it is necessary to distinguish preventive 
maintenance from trouble shooting and repair. 
The primary function of preventive mainte­
nance is to prevent breakdowns and the need 
for repair. On the other hand, the primary 
function of trouble shooting and repair is to 
locate and correct existing defects. Preventive 
maintenance is of utmost importance. The use­
fulness of the entire system of communication 
depends on equipment being ready to operate 
at peak efficiency when needed. 
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35. General Preventive Maintenance 
Techniques 

a. Use No. 0000 sandpaper to remove cor­
rosion. 

b. Use a clean, dry, lint-free cloth or a dry 
brush for cleaning. 

( 1 )  If necessary, except for electrical con­
tacts, moisten or brush with Solvent, 
dry-cleaning ( SD)  ; then wipe the 
parts with a dry cloth. 

(2 )  Clean electrical contacts with a cloth 
moistened with carbon tetrachloride ; 
then wipe them dry with a cloth, and 
burnish them. 

c. If available, dry compressed air may be 
used at a line pressure not exceeding 60 psi 
(pounds per square inch) to remove dust from 
inaccessible places; be careful, however, or 
mechanical damage from the air blast may 
result. 

--- ·-- ·-- -- ------------ ------



Figure 19. Multimeter TS-297/ U. 
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3 6. Preventive Maintenance Checklist 

Item No. 

1 

2 

3 

4 

5 

6 

7 

8 

What to check 

Motor bearings. 

Distributor disk. 

Distributor brush 
assembly. 

Start Magnet and 
stop lever. 

Main-shaft fric­
tion clutch. 

Contact screws 
and contact 
tongues. 

Governor 

Motor speed. 

�see footnotes at end of table. 
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When to 
check* 

X 

X 

X 

X 

X 

X 

X 

X 

How to check 

Feel the bearing housings of the motor 
to see if they are too hot. 

Check for dirt, worn or grooved seg­
ments, and for carbon or metallic 
particles between segments. Remove 
oil, grease, gummy deposits, or for­
eign matter from the face of the 
distributor disk with a clean cloth 
moistened with carbon tetrachloride. 

See that the brushes are aligned 
correctly and have proper tensions 
(pars. 120, 121, and 122). 

Check the spring tension. It should be 
enough to latch the stop lever with 
the lug on the stop cam when the 
start magnet is de-energized. 

Check the clutch locknut for looseness. 
Tighten the locknut if it is loose. 
Check torque. 

Check for cleanliness and good condi­
tion. When it is absolutely necessary 
to clean transmitting contacts, fold 
a single thickness of clean cloth over 
the end of a contact burnisher and 
dip the cloth and burnisher in carbon 
tetrachloride. Wipe the contacts and 
let them dry. When the contacts are 
dry, burnish them until they are 
bright. If build-ups are present, re­
move them with a contact file before 
burnishing. After cleaning, remove 
any filings and lint deposited near 
the contacts. 

Clean internal parts with a clean dry 
cloth. Fold the cloth over a screw­
driver blade to clean hard-to-reach 
places. Remove grease, dirt, or for­
eign matter from outside the gov­
ernor shell by wiping with a clean 
dry cloth. To remove gummy de­
posits, dampen the cloth with sol­
vent ( SD). Clean the governor 
·urush springs and mounting bracket 
and governor adjusting bracket. 

< 
Check that the motor speed is correct 

and the governor holds its setting. 

------- -- --- - --- ----------------

Precautions 

Do not polish the face of the 
disk to remove discoloration. 

Be careful not to stretch or 
break the springs and 
wiring. 

If this nut is not tight, the 
main-shaft gear may jam 
and damage the motor. If 
the gear j ams, the motor 
will stall. Then, if fuse pro­
tection fails, the motor will 
·burn out. 

Contact tongues should move 
between contact screws 
without binding. Never 
clean contacts ( contact 
screws and tongues) unless 
inspection shows definite 
need for cleaning. Contact 
tongues are delicate ; un­
necessary cleaning may 
cause trouble. 

Do not take the governor 
apart for cleaning unless 
there is reason to believe 
that it is very dirty in 
ternally and that the dirt 
may be causing the trouble. 

Do not attempt unauthorized 
adjustments. 



Item No. 

9 

10 

11 

12 

13 

14 

Wba t to check 

Motor commuta­
tor arid 
brushes. 

Capacitors and 
resistors. 

Terminal boards. 

Wiring, cabling, 
and plugs. 

Exterior of 
equipment. 

Mechanical 
parts. 

• See footnotes at end of table. 

When to 
check* 

X 

X 

X 

X 

Daily 

X 

How to check 

Check for wear on the commutator 
and for accumulations of dirt, grease, 
or gummy deposits. Check the condi­
tion of the motor brushes and brush 
holders. Remove the commutator 
brushes from the motor. Clean the 
brushes and the insides of the brush 
holders with a clean cloth moistened 
with carbon tetrachloride. 

Look for loose or corroded connec­
tions, cracked or damaged insulation, 
and for discoloring or bulging, which 
indicates overheating. With a clean 
dry cloth, remove oil, grease, or ex­
cessive moisture. Clean the dirty 
or corroded connections. 

Look for loose connections, cracks, 
breaks, and dirt. Tighten all loose 
mounting and terminal board screws. 
With a dry brush, remove loose for­
eign matter. With a clean dry cloth, 
wipe off excessive moisture. Remove 
oil, grease, or gummy deposits with 
a clean cloth moistened with solvent 
( SD) . 

Look for cracked, frayed or torn in­
sulation, loose connections, dirty con­
tacts, and faulty lacing. Look for 
wiring which may be in contact with 
moving parts. Examine the prongs 
of the cord plugs for dirt and cor­
rosion. Wipe grease, oil, and mois­
ture from the wiring, cabling, and 
cords with a clean dry cloth. Clean 
corrosion or stains from the plug 
prongs with metal polish. 

Inspect the exterior of the equipment 
for presence of paper lint, dust, 
dirt, or other foreign matter, and for 
bent, broken, or missing parts. Re­
move dirt, dust, and lint by wiping 
with a clean dry cloth mois­
tened with solvent ( SD) to remove 
oil, grease, or gummy deposits. Use 
the solvent sparingly. 

Check all mechanisms for the condi­
tion and the amount of lubrication. 
Clean all mechanical parts with a 
clean dry cloth. Fold the cloth over 
a screw-driver blade to clean hard-to­
reach places. 

Precautions 

When a carbon brush is re­
moved, scratch an identify­
ing mark on its upper sur­
face so that the brush may 
be replaced in the correct 
brush holder and in the cor­
rect position. If brushes 
look as though they may 
not last until the next 
scheduled inspection, install 
·new ones. 

Before tightening any screw, 
nut, or bolt, determine 
whether it is part of some 
adjustment. If so, only 
tighten in accordance with 
the requirements and ad­
justments described in 
chapter 5. 

Be careful not to stretch or 
break the springs and 
wiring. 
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Item No. What to check When to How to check Precautions 
check* 

15 Entire mecha- X If there is  evidence that any mecha-
nism. nism is maladj usted, check it in ac-

cordance with adjustments and re-
quirements outlined in chapter 5. 
Lubricate in accordance with the 
instructions given in paragraph 40. 

I ------

*The letter X in When to check column is determined by average hours of use of the equipment : 

Average hours of u.se 

Up to 8 hours a day. 
8 to 12 hours a day. 
12 to 24 hours a day. 

In nonnal te111-peratures In tropical temperatures 

X = every 30 days. 
X = every 15 days. 
X = every 10 days. 

X = every 15 days. 
X = every 10 days. 
X = every 7 days. 

Section I l l .  LUBRICATION 

37. Lubricants and Cleaner 

Listed below are lubricating and cleaning 
materials necessary for servicing transmitter 
distributors. 

Symbol Standard nomenclature ----- - - 1----------· ·----
GL _ _ _ _ _ _ _ _ _ _ _  Grease, lubricating, special. 
GG - - - - - - -- - - - Grease, graphite, soft. 
PL-SPE CIAL __ Oil, lubricating, preservative, special*. 
OE 10--------- Oil, engine. 
SD ----------- Solvent, dry-cleaning. 

*When the temperature is so high that the oil ( PL-SPECIAL) runs 
off the parts, use engine oil (OE 1 0 ) .  

38 . Methods of Applying Grease 

a. FILLING GREASE GUN. Fill the grease gun 
furnished as part of Tool Equipment TE-50 
or TE-50-A as follows : 
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( 1 )  Unscrew the lubricant tube from the 
cap casting. 

(2) Place the open end of the lubricant 
tube over the opening in the filling 
washer in the can of lubricant. Press 
down the lubricant tube until the tube 
is filled. If the cans of lubricant on 
hand are not equipped with filling 
washers, press the metal follower 
against the back end of the lubricant 
tube and fill the tube by using a clean 
wooden paddle or the fingers. Tamp 
the lubricant down solidly in the tube 
by pounding the closed end sharply 
against the palm of the hand. Continue 
to add lubricant and tamp until the 
tube is filled. 

(3) Screw the lubricant tube back into 
the cap casting just enough to hold the 
tube in place. Insert a rod, screw 
driver, pencil, or similar · object 
through the perforated end of the lu­
bricant tube, and press the metal fol­
lower into the tube to expel any air 
that may be trapped in the tube. 
When the lubricant begins to ooze 
past the threads, screw the lubricant 
tube securely into the cap casting. 

(4) Operate the handle back &nd forth 
until the lubricant comes from the 
nozzle. The grease gun now is ready 
for use. If the lubricant does not flow 
from the nozzle in a solid stream 
when the handle is operated, air is still 
in the 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. GREASING PRESSURE FITTINGS. To grease 
the two motor oilers, place the nozzle of the 
grease gun squarely against the grease fittings 
and operate the handle. Test the grease gun be­
fore greasing pressure fittings to find out how 
much grease is injected for each full opera­
tion of the handle. D o  not overlubricate. 

c. GREASING FLAT SURFACES. To grease fiat 
surfaces, hold the nozzle of the grease gun 
against the surface, tilted at an angle of about 
45°.  Operate the handle until enough grease is 
ejected. If the surface is long, operate the han­
dle slowly and, at the same time, move the 
nozzle of the gun along the surface to form a 



continuous ribbon of lubricant. Pump the lu­
bricant out onto the fingers or the end of a 
screw driver to place the grease in hard-to­
reach places. 

39. Methods of Applying Oil 

a. FILLING OILER. Fill the oiler furnished as 
part of the tool equipment by unscrewing the 
top and by removing the pump. Fill the tube 
with the proper lubricant, replace the pump, 
and tighten the top. 

b. USING OILER. After filling the oiler, or 
when starting to use it after it has been stand­
ing for some time, operate the pump handle 
until oil is forced out of the nozzle, and then 
adjust the stop beneath the pump handle for 
the desired flow of oil. Turn the adjusting 
screw counterclockwise to reduce the flow of oil 
and clockwise to increase the flow. The adjust­
able stop beneath the pump handle may be 
moved to one side to make the stop inoperative. 

c. APPLYING OIL WITH WIRE. Dipping a piece 
of No. 22 B and S gage wire one-half-inch into 
the oil and immediately touching it to the 

Item No. 

See figure 20 for 
items No. 1 
through 21.  

Item 

lubrication point is an approved method of 
applying 1 or 2 drops of oil. The main advan­
tage of this method is that it avoids over­
lubrication. 

d. WHEN TO LUBRICATE. Lubricate the trans­
mitter distributors before they are placed in 
service for the first time, before returning them 
to operation following an extended period ( 3  
months or longer) of idleness or storage, and 
before they are returned for storage for an 
extended period of idleness. 

e. PREPARATION FOR LURICATION. With a soft 
clean brush or a clean lint-free cloth lightly 
dampened with solvent ( SD) , clean all parts to 
be lubricated. Allow the parts to dry thorough-. 
ly before lubricating. After lubricating, wipe 
off excess lubricant with a clean lint-free cloth .. 

40. Lubrication Chart 

Once a month or more frequently, if climatic 
or operating conditions warrant, apply lubri­
cants, as indicated, to the parts listed in the 
chart below. Figures 20, 21,  and 22 show lubri­
cation points. 

Lubricant Method and quantity 

1 - - - -- -- ----- Contact springs ----'------- - PL-Special _ _ _ _ _ _ _  Do not lubricate the ends of the contact lever 

2 ---------- - -
3 ----- - - - - - - -
4 

springs ; since they are soldered at each 
end, there is no wearing action. A very 
thin film of oil may be applied to coil 
springs to prevent rust. 

Feed-lever spring - -- -- - --- - PL-Special - -- - - - - 1 drop at each end. 

Friction clutch feltwashers __ PL-Special, GG _ _ _ Saturate with oil ; coat with grease. 

Main-shaft bearings - - - -- - - - PL-Special _ _ _ _ _ _ _  1 or 2 drops to each bearing. 

5 - ----- -- - -- - Bearings of contact leve1·s PL-Special _ _ _ _ _ _ _  1 or 2 drops to each bearing. 
and feed lever. 

6 ------------ Feed pawl bearing _ _ _ _ _ _ _ _ _ _  PL-Special _ _ _ _ _ _ _  1 or  2 drops. 

7 ----------- - Feed-roll bearings ----- - ---- PL-Special _ _ _ _ _ _ _  1 or 2 drops to each bearing. 

8 Detent lever bearing --- - -- - PL-Special _ _ _ _ _ _ _  1 or 2 drops. 

9 - - - - - - - - - - - - Detent roller bearing - - - ---- PL-Special - -- - - - - 1 or 2 drops. 

10 - - - - - - - - - - - Stop lever spring - ----- - ---- PL-Special _ _ _ _ _ _ _ 1 or 2 drops to each end. (A very thin film 

11 ------- ----

12 

may be applied to the coil springs to pre­
vent rust.) 

Motor bearing oilers (two ) - - GL - - -- - - -- - - ---- 1 or 2 strokes of the grease gun plunger. 
End-of-tape stop contact PL-Special - - - - - - - 1 drop. 

pin at guide bracket. 
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Item No. Item Lubricant Method and quantity 

13 - - - - - - - - - - - Operating lever bearing ( oil- PL-Special - - - - - - - 1 or 2 drops. 
hole runs between the top 

14 - - -- - - - - - - -

15 - - - - - - - - - - -

1 6  - - - - - - - - - - -

1 7  - - - - - - - - - - -

18 

19 -----------

20 - - - --------

21 -----------

See figure 21  for 
items No. 22 
through 25. 

24 -----------

o f  the base casting and the 
operating lever bearing) .  

Contact-lever bail bearings _ _  PL-Special 

Tape retaining lid bearings __ PL-Special 

Tape retaining lid latch PL-Special 
bearings. 

Stop lever bearings _ _ _ _ _ _ _ _  PL-Special 

1 or 2 drops to each bearing. 

1 or 2 drops to each bearing. 

1 or 2 drops to each bearing. 

1 or 2 drops on each bearing. 

Stop cam lug (latching and 
camming surfaces ) .  

PL-Special, GG_ _ _  1 or 2 drops of oil, thiri film of grease, then 1 
or 2 more drops of oil. 

Maincshaft gear and motor 
pinion. 

GL 

Operating cam periphery _ _ _  GL 

Operating lever 
screw head. 

adjusting GL 

Thin film. 

Thin film. 

Thin film. 

Stop lever felts ------------ PL-Special, GG _ _ _  Saturate with oil ; coat with grease. 

Latching steps of stop lever_ _  GG - - - - - - - - - - - - - - Thin film. 

Reset extension of stop lever� PL-Special, GG _ _ _  1 or 2 drops of oil, thin film of grease, then 1 
or 2 more drops of oil. 

25 - - - - - - - - - - - Entire length of armature GG -------------- Thin film. 

See figure 22 for 
items No. 26 
through 38. 

26 -----------

27 - - - - - - - - - - -

28 - - - - - - - - - - -

29 - - - - - - - - - - -

30 - - - - - - - - - - -

31 - - - - - - --- - -

32 - - - -- - - - - - -

33 - - - - - - - - - - -

34 - - - - - - - - - - - 1 
' 

35 - - - - - - - - - - -

36 - - - - - - - - - - -

37 - - - - - - - -- - -

38 - - - - - - - - - - -

3b  

retr·active spring. 

Upper edge 
blade. 

of restoring 

Step end of restoring lever__ 

Step of nonrepeat lever _ _ _ _ _ _  

Trip-off latch extension (be-
tween nonrepeat and trip-
off levers ) .  

Tooth of tape-feed lever 
latch. 

Step of trip-off lever_ _ _ _ _ _ _ _  

Contact surface o f  tape-feed 
lever extension. 

Both loops of each spring _ _ _ _  

Pivot point o f  trip-off lever_ _  

Pivot point of nonrepeat 
lever. 

Pivot point of restoring lever_ 

Pivot point of restoring lever_ 

Pivot point of tape-feed lever 
latch. 

GL Thin film. 

GL - - - - -- - -- - - - - - Thin film. 

GL - - - - - -·- - - - - - - - Thin film. 

GL - --- -- - -- - - - - - Thin film. 

I 
GL - - ---- -- - - - - - - Thin film. 

GL - - - - - - - - - - - - - - Thin film. 

PL-Special - - - - -- - Thin film. 

PL-Special - - - - - - - 1 or 2 drops to each loop. 

PL-Special - - - - - - - 1 or 2 drops. 

PL-Special - - - - - - - 1 or 2 drops. 

PL-Special - - - - - - - 1 or 2 drops. 

PL-Special - - - - - - - 1 or 2 drops. 

PL-Special - - - - - - - 1 or 2 drops. 
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Figure 21. Stop lever (receiving type t?-ansmitter dis­
tributors) lubrication points. 
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Figure 22. Transmitter DistTibutor TT-21/FG (XD1 00-
GW) ,  tape-feed suppression mechanism lubrication 
points. 

Section IV. WEATHERPROOFING 

4 1 .  Weatherproofing 

a. GENERAL. 
( 1 )  Signal Corps equipment, when oper­

ated under severe climatic conditions 
such as prevail in tropical, arctic, and 
desert regions, requires special treat­
ment and maintenance. Fungus 
growth, insects, dust, corrosion, salt 
spray, excessive moisture, and ex­
treme temperatures are harmful to 
most materials. 

( 2 )  In any climate where moisture con­
ditions are extreme, preventive meas­
ures must be taken against corrosion 
and rust. Frequently coat with a light 
film of oil (PL-Special) all metal sur­
faces that are not painted or plated 
except where such a coating will 
affect the mechanical or electrical 
operation of the equipment. 

b. TROPICAL MAINTENANCE. A special mois­
tureproofing and fungiproofing treatment has 
been devised which, if properly applied, pro-
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vides a reasonable degree of protection. This 
treatment is explained fully in TB SIG 13 and 
TB SIG 72. 

c. WINTER MAINTENANCE. Special precau­
tions necessary to prevent poor performance 
or total operational failure of equipment in 
extremely low temperatures are explained 
fully in TB SIG 66. 

d. DESERT MAINTENANCE. Special precau­
tions necessary to prevent equipment failure 
in areas subject to extremely high tempera­
tures, low humidity, and excessive sand and 
dust are explained fully in TB SIG 75. 

42. Rustproofing and Painting 

a. When the fimsh on a transmitter dis­
tributor has been scarred or damaged badly, 
rust and corrosion can be prevented by touch­
ing up bared surfaces. Use No. 00 or No. 000 
sandpaper to clean the surface down to the 
bare metal. Obtain a bright smooth finish. 

Caution : Do not use steel wool. Minute par-

--------------- ·-- - - -
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ticles frequently enter components and cause 
harmful internal shorting or grounding of the 
circuits. 

b. When a touch-up job is necessary, apply 
paint with a small brush. When numerous scars 

and scratches warrant complete repainting, re­
move the components, mask the parts on which 
the presence of paint will affect electrical oper­
ation ; then spray paint over the unmasked 
parts. 

Section V. TROUBLE SHOOTING AT ORGANIZATIONAL MAINTENANCE LEVEL 

43. General 

Trouble shooting at the organizational main­
tenance level requires that trouble be traced 
to a faulty part as quickly as possible. It then 
must be determined whether the part can be 
repaired at the organizational level or must be 
sent to a field repair shop. Within the scope 
of the personnel and tools available, follow 
trouble-shooting and repair instructions con­
tained in chapter 5. 

44. Visual Inspection 

a. Failure of a transmitter distributor to 
operate properly usually is caused by one or 
more of the following faults, which ordinarily 
can be identified by visual inspection : 

( 1 )  Improper connections to associated 
equipment. 

(2) Burned-out fuses. 
(3 )  Worn, broken, burned-out, or discon­

nected cord or plug. 
(4)  Broken wires. 
(5) Visibly worn or damaged mechanical 

parts. 
b. When failure or troublesome operation 

occurs and the cause is not immediately appar­
ent, check as many of the foregoing items as 
practicable before starting a detailed examina­
tion of the transmitter distributor and associ­
ated parts of a system. If possible, obtain in­
formation from the operator of the equipment 
regarding performance at the time trouble 
occurred. 

c. Visually inspect as much of the line sys­
tem as possible for obvious abnormalities. 

45. Trouble Shooting (Using Equipment Per­
formance Checklists) 

a. GENERAL. The equipment performance 
checklists (pars. 46, 47, and 48) will help in 
locating trouble. These lists give the items to 
be checked, the normal indications, and the cor­
rective measures that can be taken by the 
operator. To use these lists, follow the items 

in numerical sequence. 

b. ACTION OR CONDITION. For some items, 
the information given in the Action or condi­

tion column consists of various switch and con­
trol settings under which the item is to be 
checked. For other items, it represents an 
action that must be taken to check the normal 
indication given in the Normal indication 

column. 

c. NORMAL INDICATIONS. The normal indica­
tions listed include the visible and audible signs 
that the operator should perceive when he 
checks the items. If the indications are not 
normal, the operator should apply the recom­
mended corrective measures. 

d. CORRECTIVE MEASURES. The corrective 
measures listed are those which the operator 
can make without turning in the equipment for 
repairs. If the set is completely inoperative or 
if the recommended corrective measures do not 
yield results, trouble shooting is necessary. 
However, if the tactical situation requires that 
communication be maintained, and if the set 
is not completely inoperative, the operator 
must keep the set in operation as long as it is 
possible to do so. 



46. Equipment Performance Checklist for Transmitter Distributor TT-52/FG and XD82 Type 
Transmitter Distributors 
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Installation and 
linf' connections. 

Install transmitter dis­
tributor with associ­
ated equipment and 
plug in the signal 
cord. 

Power switches _ _ _  Operate associated equip-
ment and motor power 
switches to ON. 

Sending messages_ Insert message tape. 

Operate tape-stop switch 
to ON. 

Tape stop _ _ _ _ _ _ _ _ _  Operate tape-stop switch 
to OFF. 

Power - - - - - - - - - - - Operate motor power 
switch to OFF. 

All circuit connections 
between the XD86 
transmitter distribu­
tor and the associated 
equipment are made 
automatically when 
the transmitter dis­
tributor is slipped into 
position on the mount­
ing plate. XD82 is 
wired at the factory. 

Transmitter distributor 
motor runs. 

Tape feeds th1·ough 
transmitter distribu­
tor. 

Tape stops feeding 
through transmitter 
distributor. 

Transmitter distributor 
motor sto,ps. 

- -- - - -------�-----------------

Check power supply 
and connections. 

Check the switch set 
ting, tight-tape stop 
mechanism, and end 
of-tape stop mecha 
nism. 
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47. Equipment Performance Checklist for Transmitter Distributor TT-26/FG (Two-Channel) 

. 

;;... I � 0 E-< <1:! � � !l.. � � !l.. 

E-< I � I 
<1:! I E-< 
r/1 

Item No. I Item I Action or condition 

1 ; Installation and Assemble transmitter 

i line connections. , distributor with as-
sociated equipment. I I 

2 ! Power switch ----- Operate associated equip-
ment power switch to 
ON and the MOTOR 
ON-OFF switch of 
the transmitter dis-
tributor to ON. 

3 Sending messages_ Insert message tapes in 

4 

5 

Transmission on 
A channel only. 

Transmission on 
A and B chan-
nels. 

A and B transmitters. 

Operate A and B - A 
ONLY switch to A 
ONLY. Operate A 
SEND - STOP lever 
to SEND. 

Operate A and B - A 
ONLY switch to A 
and B. Operate A 
SEND - STOP and 
B SEND - STOP 
levers to SEND. 

Nor mal indication 

All circuit connections 
between the transmit­
ter distributor and 
the associated equip­
ment are made auto­
matically when the 
transmitter distribu­
tor is slipped into 
position on the mount­
ing plate. 

Corrective measures 

Transmitter distributor Check power supply 
motor runs. and connections. 

Tape feeds through 
transmitter A only. 

Tape feeds through 
transmitters A and B 
( double-channel oper­
ation ) . 

Check switch and lever 
settings. 

Check switch and lever 
settings. 

6 S E N D  - STOP Operate A SEND - Tape stops feeding. 

7 

levers. STOP and B SEND 
- STOP levers to 
STOP. 

Power switch _____ Operate MOTOR ON- Transmitter distributor 
OFF switch to OFF. motor stops. 

4 1  

-----· ·----- . -------------------- ·· · ·- -- -- · ·---------------



48. Equipment Performance Checklist for Receiving Transmitter Distributors 

Item No. Item Action or condition Nor mal indication Corrective measures 

p... 1 Line connections _ _  Connect in accordance 

r£1 with the instructions 
� given with associated p... 

equipment. 

E-i 2 Power switch _ _ _ _ _  O perate associated equip- Transmitter distributor Check power connec-
� ment power switch to motor runs. tions. � ON. E-i 
1:'/.l 
I'<. 3 Sending messages_ Insert message tape. 
� 
r£1 4 Start magnet operates Tape feeds one row of Check p ower connec-p... 

with associated equip- perforations with each tions and adjustments p... ...... ment . operation of the start as described in chap� 
p magnet. ter 5. Ct 
r£1 

5 Power switch _ _ _ _ _  Operate associated equip- Transmitter distributor 
p... ment power switch to motor stops. 0 I E-i OFF. 
1:'/.l 
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CHAPTER 4 

THEORY 

Section I. THEORY OF TAPE TRANSMITTING MECHANISMS 

49. Tape Transmitters 

All model 14 transmitter distributors, with 
the exception of Transmitter Distributor 
TT-21/FG ( XD100GW) ( receiving) ,  have 
similar tape transmitting mechanisms. Trans­
mitter Distributor TT-21/FG has a tape-feed 
suppression mechanism which is not a feature 
in the other types. The tape sensing mechanism 
and the tape-feed mechanism in all units are 
closely associated. 

50. Tape Sensing Mechanism 

a. With the exception of the two-channel 
transmitter distributors, all units have similar 
tape sensing mechanisms. Each tape sensing 
mechanism, except those in the two-channel 
units, has a group of five similarly shaped con­
tact levers with associated contact tongues, a 
contact block with five pairs of contact screws 
(five marking and five spacing) , and a group 
of parts consisting of the contact-lever bail, 
operating lever, roller, and operating cam. 
Two-channel transmitter distributors have two 
such mechanisms. 

b. Figure 23 shows the contact lever. The 
lever has three irregularly shaped extensions, 
A, B, and C, and is pivoted as indicated by 
the designation S. Extension C is turned up 
at one end, and a small tape pin, projecting 
vertically upward, is set into the end of the 
extension. Extension B extends vertically down­
ward and engages the contact-lever bail. The 
contact tongue assembly is attached to exten­
sion A by a pivot located at the rear edge of 
the contact tongue. The five contact levers are 
mounted on the same shaft S, and are spaced so 
that the distance between the tape pins is the 
same as the distance between the perforations 
in the tape. 

c. In nontransmitting position, the operat­
ing lever roller is on the peak of the operating 
cam and, in this position, through the medium 
of the operating lever and the contact-lever 

bail, holds the contact levers in such a way 
that the tape pins are below the upper surface 
of the tape guide, and the contact tongues rest 
against the spacing (upper) contact screws. 
The contact tongue assemblies are pivoted at 
their edges on the contact levers. The front 
edges of the contact tongue assemblies are 
held against the contact levers by tension in 
the contact-lever springs. 

( 1 )  As a single character (or function) is 
transmitted by the transmitter dis­
tributor, the cycle or operation of the 
tape sensing mechanism starts when 
the stop arm is moved out of engage­
ment with the lug on the stop cam 
(either by hand or electrically) (fig. 
25) . This allows the main shaft ( in­
cluding the operating cam and the 
distributor brush assembly) (figs. 24 
and 25) to start turning. 

(2 )  Immediately after the main shaft be .. 
gins to turn, the operating lever roller 
rides off the peak of the operating 
cam (fig. 24) and releases pressure 
on the contact-lever bail (figs. 24 and 
25) . When pressure on the bail is re­
leased, the contact-lever springs rotate 
the contact .,levers on shaft S (fig. 23 ) , 
so that the tape pins move upward 
through the openings in the trans­
mitter top plate. If there is a perfo­
rated tape in the transmitter as the 
tape pins move upward, those pins 
which have holes above them in the 
tape pass through the holes and con­
tinue to move upward until the as­
sociated contact tongues rest against 
their marking (lower) contact screws. 

(3 )  If there is no hole in the tape directly 
above a contact pin, the upward move­
ment of the pin is blocked by the 
tape, and the associated contact re­
mains against its spacing ( upper) 
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CONTACT L E V E R  

TERM I NAL ---
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FEED ADJUSTING LEVER 

TAP E  GUIDE 

ROLL 

L E V E R  

� TRANS M , TTER OPERAn N G  L E V E R  
T L  2525A 

Figure 23. Tape sensing mechanism, cross section. 

contact screw. The moving of the tape 
pins and the positioning of the con­
tact tongues take place during the 
transmission of the start impulse, and 
they retain their positions during the 
transmission of impulses No. 1, 2, 3, 4, 
and 5. At the beginning of the stop im­
pulse, the operating lever roller begins 
to ride up to the peak of its cam and 
causes pressure on the contact lever 
bail. This pressure causes the contact 
levers to rotate on shaft S until the 
tape pins are pulled below the surface 
of the tape guide, and the contact 
tongues are moved against the spacing 
( upper) contact screws. 

(4) The transmitting cycle ends when the 
operating lever roller reaches the peak 
of its cam. Because of the small 
amount of separation between the con­
tact tongues and the contact screws, 
the transition from the marking to the 
spacing contacts takes place before 
the contact pins recede below the sur­
face of the tape guide. The contact 
tongues stop moving upon striking the 
spacing ( upper) contact screws, but 
the contact levers continue to move 
until the operating lever roller rests 

on the peak of its cam. The difference 
in movements is absorbed by the con­
tact lever springs. 

5 1. Tape-Feed Mechanism 
(fig. 26 )  

The principle of operation of  the tape-feed 
mechanism is the same for all model 14 trans­
mitter distributors except Transmitter Dis­
tributor TT-21/FG in which a tape-feed sup­
pression mechanism is incorporated. Therefore, 
the principle of operation of all tape-feed mech­
anisms except the one in Transmitter Distrib­
utor TT-21/FG is explained in a below ; that 
for Transmitter Distributor TT-21jFG is dis­
cussed in b below. 

a. Pivoted on shaft S with the five contact 
levers is a sixth lever known as the feed lever. 
The feed lever moves in unison with the contact 
levers since extension B of the feed lever extends 
vertically downward and engages the contact 
lever bail in the same manner as the five contact 
levers. When the operating lever roller rides 
off the peak of its cam, the feed lever rotates 
on shaft S under tension of its spring in the 
same manner as the contact levers. The upward 
movement of extension C of the feed lever en­
ables the feed pawl to engage a tooth in the 



Figure 24. Transrnitter Distributor TT-52/FG, bottorn view, base plate rernoved. 

feed-roll ratchet. The downward movement of 
extension C, as the operating lever roller rides 
up to the peak of its cam, causes the feed pawl 
to exert pressure on a ratchet tooth and thereby 
turns the feed roll a distance corresponding to 
that between two teeth on the feed-roll ratchet. 
A detent roller, which bears upon the ratchet 
teeth, is provided to insure even movement of 
the feed roll. The tape-feed mechanism is de­
signed so that the feed pawl does not engage a 
ratchet tooth until the tape pins have been 
pulled below the surface o:f the tape guide. This 
action prevents tearing of the tape by making 
certain that it does not move before the pins 
are withdrawn. In the two-channel type trans­
mitter distributor, each of the t.wo tape trans­
mitters operates in the same manner as de-

scribed above ; whether they operate simul­
taneously or separately depends on the manual 
setting o:f levers which determines whether 
there should be single- or two-channel opera­
tion. 

b. The tape-feed mechanism in Transmitter 
Distributor TT-21/FG (XDIOOGW) (fig. 27) 
functions in the same manner as the feed 
mechanism in other model 14 transmitter dis­
tributors, except at such times as a manually 
operated lever, which extends through the 
unit's walnut snap panel, is operated to sup­
press tape feeding. The stepping action of the 
tape-feed mechanism is suppressed one step 
each time this lever is depressed. A more de­
tailed description of the tape-feed suppression 
mechanism is given in paragraph 11. 
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'---- F E E D  P A W L  

'------ F E E D  L E V E R  

-!«<-------- M O U N T I N G S C R E W  

J------- A DJ U S T I N G  L E V E R  

��,__------C O NTACT L E V E R  B A I L  

TL 2526A 

Figure 26. Ta-pe-feed mechanism, cross section. 

TAP E  F E E D  L E VE R  E X T E N S I O N --------, 

TAPE F E E D  
L E V E R ---�7--� 

C O N TACT L E V E R  B A I L --� 
R E STORING L E V E R -------.--J 

,------- TAPE F E E D  
L E VE R  L ATCH 

�C�'---- E C C E N T R I C  
/----- T R I P -O F F  LATCH 

BRACKET ----------------__J 
'---- CAST I N G  

T M  2222-20 

Figure 27. Transmitter Distributor TT-21 /FG (receiving) tape-feed suppression 
mechanism. 

Section I I .  THEORY OF DISTRIBUTOR DISKS 

52. Transmitter Distributor TT -52/FG and 
XD82 Type Transmitter Distributors 

The distributor consists of the distributor 
disk and the distributor brush assembly (fig. 
25) . The distributor disk consists of two con­
centric conducting rings mounted on a disk of 
insulating material. The outer ring is divided 

into seven segments ; the inner ring is a con­
tinuous conductor. Segments of the outer ring 

· correspond to the impulses of the teletype­
writer code ; that is, a start segment, five code 
segments, and a stop segment. The start seg­
ment precedes the No. 1 segment, and the stop 
segment follows the No. 5 segment (fig. 28) .  

a. The distributor brush assembly consists of 
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a pair of brushes clamped in a metal brush 
holder. The brush holder is attached to the 
brush holder arm, which is mounted on the 
upper end of the main shaft. The brushes are 
spaced in the brush holder the same distance 
apart as the concentric rings on the distributor 
disk, and they revolve with the main shaft. 

b. The distributor brush assembly makes one 
complete revolution to transmit the code com­
bination for each character or function (fig. 
10) . When the distributor brush passes over the 
start segment, a spacing impulse always is 
transmitted ; when the brush passes over the 
stop segment, a marking impulse always is  
transmitted. These two impulses keep the trans­
mitter distributor and the receiving teletype­
writer equipment in step or in synchronism by 
control of the starting and stopping of the re­
ceiving teletypewriter mechanisms. The receiv­
ing mechanisms start to revolve when they re­
ceive the start impulse from the transmitter 
distributor. If all teletypewriter motors in the 
circuit are operating at the proper speed, the 
receiving mechanisms select the No. 1 impulse 
while the distributor brush is passing over the 
No. 1 segment. The Nos� 2, 3, 4, and 5 impulses 
are selected as the distributor brush passes 
over the Nos. 2, 3, 4, and 5 segments in a like 
manner. The receiving mechanism stops after 
receiving the stop impulse frorri the transmitter 
distributor. Because the receiving mechanisms 
revolve slightly faster than the distributor 

. brush assembly, the receiving mechanisms come 

,- - - -
1 
I 
I 
I 
I 
I 1 SEE 
I NOTE 

to a complete stop before the brush assembly 
completes the revolution and sends the next 
start impulse. Therefore, slight differences in 
speed are not accumulated because the distrib­
utor brush assembly and receiving teletype­
writer mechanisms start together at the begin­
ning of the transmission of each character or 
function. 

c. Figure 28 is a schematic diagram of the 
signal circuit of Transmitter Distributor TT-
52/FG and the XD82 type transmitter distrib­
utor. The signal line connects to the inner ( con­
tinuous) ring on the distributor disk ; the seven 
segments of the outer ring connect to the five 
contact tongues and the marking battery ( start 
segment is not connected in neutral operation 
but is connected to spacing battery in polar 
operation) . The distributor brush assembly 
closes the circuit between the rings on the dis­
tributor disk. One terminal of the line battery 
usually is grounded. The signal line and the 
line battery are connected to the transmitter 
distributor through the slip connection block 
or terminal board. Figures 96 and 97 show 
actual wiring. 

d. Coils and capacitors are used as filters 
and are placed in the leads between the ter­
minals of a slip connection block (or terminal 
board) and the inner ring of a distributor disk 
and the contact screws. These filters suppress 
sparking of the distributor brushes which can 
cause noise in radio receivers . 

��''r'' 
-::-

L I N E  BATTERY 

D I ST R I BUTOR BRUSHES 

BRUSH HOLDER ARM 

COMMUTATOR 

N OT E S :  
I .  ON SOME MACH I N E S  T H I S  STRAP H A S  B E E N  C U T  A N D  TAPED O R  

E N T I R E LY REMOV E D  FOR NEUTRAL OPERAT I O N .  

2 .  EXTRA BATTE R Y  A N D  W I R I NG REQU I R E D  I N  ADD I T ION T O  STRAP 

IN NOTE I FOR POLAR OPERAT ION . 

S IGNAL L I N E  

TL 2 5 24A 

Figure 28. Signal circuit of Transmitter Distributor TT-52/FG and XD82 type. 
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53. Disks on Transmitter Distributor TT-26/FG 
(Two-Channel) 
(fig. 29) 

a. Since the frequency of transmitted im­
pulses over a single channel by a transmitter 
distributor for 368.1 opm is 23 cycles, the fre­
quency for two-channel operation must be 46 
cycles. This is made possible, in large part, by 
the design of the face of the distributor disk ; 
the number of segments in the disk face of a 
two-channel transmitter distributor is 13 as 
compared with 7 in the disk face of a single­
channel transmitter distributor. The segments 
in a two-channel transmitter distributor disk 
face are wired to two sets of contact tongues ; 
whereas, in a single-channel transmitter dis­
tributor, the segments are wired to a single set 
of contact tongues. In a two-channel transmit­
ter distributor, a manually operated relay con­
trols whether transmission should be on one or 
two channels. The switch lever (fig. 4 )  with 
which the relay is operated is located in the 
lower front portion of the unit. 

b. At receiving stations, standard start-stop 
page-printing teletypewriters or reperforators 
connected in series are used to receive messages 
sent by the transmitter distributors. The receiv­
ing units preferably should be equipped with 
selectors of the holding magnet type rather than 
with selector.s of the pulling magnet type 
to provide maximum orientation range. Signals 
from channel A are recorded on receiving units 
upon which the index arms of rangefinders are 
oriented to the most favorable position on the 
upper portion of their range scales. Signals 
over channel B are recorded on receiving units 
upon which index arms of rangefinders are 
oriented to the most favorable position on the 
lower portion of their range scales. Briefly, what 
occurs is that a two-channel transmitter dis­
tributor sends out two sets of impulses ; each 
impulse is split so that instead of one set, there 
are two sets. One of these sets of impulses will 
operate selector magnets of some receiving 
units, and the other set of impulses will operate 
the selector magnets of other receiving equip­
ments. If units at the receiving stations are of 
a type equipped with selectors of the pulling 
magnet type rather than the holding magnet 
type, or if it is desirable to use spare receiving 
units interchangeably on all channels without 

reorientation, a pair of repeaters is connected 
in series with the line, and each repeater is ori­
ented to its respective channel. The repeater 
units, since they have the holding magnet fea­
ture, provide maximum orientation range for 
two-channel operation. The regenerated im­
pulses relayed to the receiving units are of the 
required length to provide normal orientation 
range for the selectors. This arrangement fa­
cilitates interchange of receiving units between 
associated start-stop channels and circuits. 
Figure 6 is a block diagram which shows the 
two-channel transmitter distributor with re­
ceiving stations that are equipped with holding 
magnet type selector mechanisms. 

c. While teletypewriter transmission is usu­
ally on the basic allowance of 22 milliseconds 
duration for each intelligence impulse, receiv­
ing equipments use only 20 percent of 22 milli­
seconds or 4.4 milliseconds of each impulse. 
Therefore, 80 percent or 17.6 milliseconds are 
not used in single-channel operation. The set­
tings on the rangefinders of receiving equip­
ment determine which portion of the impu1se 
will be used. Rangefinders with settings at the 
lower portion of their range scales will utilize 
the first portion of the impulse, and range­
finders with settings at the upper portion of 
their range scales will use the latter portion of 
the impulse. In two-channel operation, how­
ever, two sets of impulses are transmitted, each 
impulse half the length of the usual 22-milli­
second impulse, or 11 milliseconds. Because the 
receiving equipment uses only 4.4 milliseconds 
of each impulse, these shortened impulses are of 
sufficient length to operate the receiving equip­
ment. These impulses are called A and B im­
pulses. The B impulse is equivalent to the first 
portion of the basic 22-millisecond impulse, and 
the A impulse is equivalent to the latter portion 
of the basic impulse. Therefore, receiving equip­
ments with rangefinder settings at the lower 
portion of their range scales will operate on B 
impulses only, and receiving equipment with 
rangefinder settings at the upper portion of 
their range scales will operate on A impulses 
only. 

d. By arrangement of the transmitting 
mechanism in a two-channel transmitter dis­
tributor, it is possible to transmit two messages 
simultaneously. The messages may be alike or 
they may be different. Since each message is 
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transmitted at the rate of 60 words per minute 
on each channel, 120 words per minute can be 
transmitted. 

e. In a two-channel type transmitter distrib­
utor, no distributor clutch is provided, so that 
the distributor brushes rotate continuously 
with the motor. Interposed in the circuits be­
tween the transmitter tongues and distributor 
code segments are the contacts of the transmis­
sion control relay, which is controlled by opera­
tion of the switch lever located on the lower 
front portion of the unit. When the relay is  
energized (the lever switch positioned to the 
left {A AND B ) ) ,  its contacts connect the five 
tongues of the B channel transmitter to the B 
segments of the distributor. The tongues of the 
A channel transmitter are connected directly 
to the A segments. Parallel paths from the A 
tongues lead to open contacts on the relay. 
Under this condition, the rotating distributor 
brush alternately connects B and A channel 
transmitter tongues to the signal line ; this 
provides two-channel transmission. 
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(1)  The code impulses transmitted de­
pend on the positions of the trans­
mitter tongues with relation to their 
upper and lower contact screws. The 
lower contact screws of each trans­
mitter are connected permanently to 
marking line battery. No battery is 
applied to the upper contact screws 
when the transmitters are sending 
neutral telegraph impulses. Spacing 
battery is applied to these contact 
screws when polar impulses are sent. 
Means are provided for switching the 
upper contacts of each transmitter on 
the XD93 type transmitter distributor 
to marking battery when one channel 
is idling. The stop segment is con­
nected permanently to marking bat­
tery ; the start segment is connected 
to spacing battery. The center solid 
ring of the distributor is connected 
to the signal line. During two-channel 
transmission, the relay contacts con­
nect the X segment to the stop seg­
ment. Start and stop impulses then 
transmitted are effective on both chan­
nels. The line frequency is doubled be­
cause intelligence impulses are one­
half their normal length. Selectors 

of receiving units will register corre­
sponding reductions in orientation 
range. 

(2)  When the transmission control relay 
is de-energized ( switch lever to the 
right, A ONLY) the B transmitter 
tongues are disconnected from the B 
segments and the A and B segments 
of each pair are joined electrically 
through the contacts of the relay. The 
X segment is switched from .the stop 
to the start segment. This lengthening 
of the start segment causes an upward 
shift of the orientation range with 
reference to the range scale on receiv­
ing units. The B channel receiving 
unit will be out of range, and the 
normal single-channel impulses then 
transmitted will be presented to the 
A channel receiving unit, so timed 
that a change in the index arm posi­
tion is unnecessary. 

(3)  When the SEND-STOP lever of ei­
ther transmitter on the XD91 type is 
placed in the STOP position, the blank 
combination is transmitted repeatedly 
on its associated channel, provided 
that one channel only is idle ; on the 
XD93, the LTRS combination is trans­
mitted repeatedly. On both the XD91 
and XD93 types, with both SEND­
STOP levers in the STOP position, 
line-shorting contacts associated with 
these levers unite to close a line­
shorting circuit. This circuit shunts 
the distributor segments and connects 
marking battery directly to the signal 
line to prevent transmission of im­
pulses during idle rotations of the 
brush. A set of control relay timing 
contacts located in the circuit leading 
to the transmission control relay 
winding, and actuated by mechanism 
associated with the main shaft, pre­
vents channel switching except during 
the time in which the brush is tra­
versing the stop segment. 

54. Receiving T ransmifter Distributors 

In this type of transmitter distributor, the 
distributor brush arm is mounted on the upper 
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end of the main shaft and is driven by a gear 
through the medium of a friction clutch. 

a. The distributor commutator (fig. 30)  is 
made up of two concentric conducting rings 
mounted on an insulated disk. The outer ring 
is divided into 5 large and 10 small segments 
as compared to 7 on the corresponding ring of 
the XD82 and XD86 types and 13 for the XD91 
and XD93 types. The inner ring has two seg­
ments : one is a small segment, and the other 
is a large segment which forms most of the 
ring. The brushes on the brush arm wipe over 
the rings and thereby connect the inner seg­
ments to the outer segments. 

b. In the normal unoperated position, the 
main shaft is held stationary, because the lug 
of the stop cam is against the end of the stop 
lever. Under this condition, the brush arm is 
positioned so that the one brush rests on the 
large inner ring segment, and the other brush 
is on one of the small segments to the left of 
the stop segment on the outer segment ring. 
When a start impulse is received, positive bat­
tery is applied to the operating magnet coils 
through the large inner ring segment and the 
small segment on the outer ring. This energizes 
the operating magnet coils so that the stop lever 
is unlatched from the armature extension and 
is held out of the way of the lug on the stop 
cam, which permits the main shaft to rotate. 

c. When the brush reaches the start segment, 
it closes a path to transmit a start or positive 
battery signal. When the brush reaches the 
No. 1 segment, the line signal will be connected 

to the No. 1 contact tongue. The same proce­
dure takes place when the brush reaches the 
Nos. 2, 3, 4, and 5 segments on the outer ring, 
When the brush reaches the stop segment on 
the outer ring, negative battery is supplied to 
the stop segment from the small segment on the 
inner ring. When the brush reaches the rest 
segment on the outer ring, the stop lever is 
latched on the operating armature extension by 
means of the rest extension of the stop lever 
which rides on the lug on the stop cam ; this 
resets the stop lever so that it will be latched 
during the time the operating magnet armature 
is in its unoperated position. 

STOP -------' 

T M  2 2 2 2 -2 1  

Figure 30. Transmitter Distributor TT-25/FG (Teceiv­
ing) , distributor disk face. 

Section I l l .  TH EORY OF TRANS M I SSION CONTROL 

55. General 

A transmitter distributor motor furnishes 
power to the main shaft by use of the motor 
pinion, main-shaft gear, and a friction clutch 
( except in the two-channel type, which has no 
friction clutch) . When the motor is running, 
transmission is stopped by blocking the rota­
tion of the main shaft and is started by unblock­
ing it. The blocking is done by the stop arm 
which is under control of the tape-stop magnet 
and the stop-arm spring. The tape-stop magnet, 
when energized, holds the stop arm out of en­
gagement with the stop cam lug, which permits 
the main shaft to revolve. When the magnet 
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is de-energized, the spring pulls the stop arm 
against the stop cam in the path of the stop 
cam lug of the stop cam. The main shaft stops 
revolving when the stop cam lug engages the 
stop arm. Operation of the tape-stop magnet 
is controlled by closing or opening the series 
circuit which includes the tight-tape stop 
mechanism, tape-stop switch, the end-of-tape 
stop mechanism (when used) , and the No. 
86951 resistor. Each is described in the follow­
ing paragraphs. The transmissiOn control cir­
cuit for Transmitter Distributor TT-52./FG and 
XD82 type transmitter distributors is shown 
in figure 31. 
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Figure 31. Transmission contFol circuit for Transmitter Dist1·ibutor TT-52/FG and 
XD82 type t1·ansmitter distribittoF, schematic diagram. 

56. T ronsmission Control of T ronsmit+er Dis­
tributor TT-52/FG and XD82 Type 
T rcmsmitter Distributors 

a. TAPE-STOP SWITCH.  The tape-stop switch 
is provided so that transmission can be stopped 
by hand. The opening of this switch de-ener­
gizes the tape-stop magnet, which allows the 
stop arm to engage the stop cam lug and stop 
transmission. It is wired in series with the 
tape-stop magnet, the tight-tape stop contacts, 
and the end-of-tape stop contacts. Designation 
plates on the transmitter distributor snap panel 
show switch positions as ON and OFF or SEND 
and STOP. 

b. TIGHT-TAPE STOP MECHANISM.  The tight­
tape stop mechanism ( sometimes called the 
auto-stop mechanism) is designed to stop trans­
mission automatically if the tape which is feed­
ing into the transmitter becomes tangled or if 
all the slack is taken up in the tape ; thus mutila­
tion of the tape-feed holes is prevented. The 
normal operating position of the tight-tape 
stop lever is approximately parallel to the base 
of the transmitter distributor. The contact 
operating post bears against the tight-tape stop 
(fig. 32)  contact insulator and holds the con­
tact closed. When the slack in the tape is taken 
up, or a tangle in the tape reaches the tight-

tape stop lever, the 
.
lever is raised, which per­

mits the tight-tape stop contacts to open and 
the transmission is stopped (a above) . In some 
teletypewriter installations, tape-guide wires 
are mounted on the transmitter distributors to 
guide slack tape close to the tight-tape stop 
lever. The tape-guide wires are desirable, but 
are not necessary for satisfactory operation. 

c. END-OF-T APE STOP MECHANISM. The end­
of-tape stop mechanism is used on transmitter 
distributors in some teletypewriter installations 
to stop transmission automatically when a 
length of tape has passed through the trans­
mitter. The mechanism consists of a pair of 
contacts and an end-of-tape stop pin. The pair 
of contacts is mounted beneath the tape trans­
mitter top plate (fig. 25) and wired in series 
with the tape-stop switch and the tight-tape 
stop contacts. The end-of-tape stop pin extends 
from the contacts upward through a hole in the 
transmitter top plate into a hole in the tape­
retaining lid. As long as there is tape in the 
transmitter and the tape-retaining lid is closed, 
the end-of-tape stop pin is forced down and 
holds the end-of-tape stop contacts closed. As 
soon as the end of the tape passes the end-of­
tape stop pin, the pin moves upward into the 
recess in the tape-retaining lid. The movement 
of the pin allows the contacts to open ; thus 
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TAP E  GUI D E  TAPE TRANSMITTER TOP PLATE T I GHT-TAPE STOP SHAFT 

TAPE STOP ROO CLAMP 

TAPE STO P LEVER 

TAP E  STOP 

4 5 0  APPOX I MAiEL'f
' 

TAPE STOP L E V E R  

T M  2 2 22 - 22,  

Figu,re 32. Loop-style tight-tape stop mechanism. 

the control circuit opens and transmission stops 
(a above) . The end-of-tape stop mechanism is 
not furnished with the XD82 type transmitter 
distributor. 

57. Transmission Control of Transmitter Dis­
tributor TT -26/FG (T we-Channel) 

Since a two-channel type transmitter dis­
tributor is not equipped with a transmission 
control circuit, the main shaft rotates continu­
ously with the motor. However, transmission 
may be controlled in the following manner : 
by the motor stop switch, the TRANSMIT­
TERS A AND B-A ONLY switch lever, the 
TRANSMITTER A SEND-STOP lever, and 
the TRANSMITTER B SENDS-STOP lever. 
These controls are described as follows : 

a. MOTOR STOP SWITCH. This control, labeled 
MOTOR OFF -ON is located on the lower left 
front portion of the transmitter distributor. 
It is wired in the motor circuit and controls 
the power to the motor. When in OFF posi­
tion, power to the motor is cut off and the 
motor stops ; thus transmission is stopped. 

b. TRANSMITTERS A AND B - A ONLY 
SWITCH LEVER. This lever controls the trans­
mission control relay which is placed in the 
circuits between the transmitter tongues and 
the distributor code segments. When the lever 
is thrown to A AND B (two-channel ) position, 
the relay is energized ; its contacts connect the 
five tongues of the B channel transmitter to 
the five code segments of the B channel distribu­
tor. The tongues of the A channel transmitter 
are connected directly to the segments of the A 
channel distributor. Under these conditions, 
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the rotating distributor brush will connect 
alternately B and A channel transmitter 
tongues to the signal line. During two-channel 
transmission, the relay contacts connect the 
X segment to the stop segment. The start and 
stop impulses then transmitted are effective on 
both channels ; the frequency on the signal line 
is doubled because intelligence impulses are 
one-half their normal length. When the lever is 
thrown to the A ONLY position, the trans­
mission control relay is de-energized, and the 
B channel transmitter tongues are disconnected 
from the B segments. The A and B segments 
then are joined electrically through the con­
tacts of the relay, and the X segment is switched 
from the stop to the start segment. This length­
ens the start impulse and raises the orienta­
tion range with respect to the range scale of 
the receiving units. The B channel will be out 
of range and the normal single channel impulses 
then transmitted will be presented to the A 
channel receiving unit. This control is found 
on all XD91 and XD93 type transmitters dis­
tributors. 

c. TRANSMITTER A SEND-STOP LEVER AND 
TRANSMITTER B SEND-STOP LEVER. These 
levers, located on all XD91 and XD93 type 
transmitter distributors, are manually oper­
ated controls for each separate channel. When 
operated to the STOP position, tape feeding is 
stopped for that particular channel. The XD91 
transmits blank signals by the idle channel if 
only one channel is idle, and the XD93 trans­
mits LTRS signals by the idle channel. When 
both the SEND-STOP levers are in the STOP 
position, line-shorting contacts, associated with 
the levers, close a circuit, which shunts the 



distributor segment out of the signal line and 
connects marking battery directly to the line. 
This is done to prevent the sending of impulses 
during idle rotation of the distributor brush. 

58. Transmission Control of Receiving Trans-
mitter Distributors 

The transmission control circuits for receiv-

ing transmitter distributors extend into the 
equipment used with this type unit. This 
equipment is used in code room circuits : there­
fore, it is classified. Complete information 
which covers the transmission control circuit 
for receiving transmitter distributors will be 
found in the instructions which cover its as­
sociated equipment. 

Section IV. THEORY OF MOTORS, MOTOR GOVERNORS FOR 

SERIES-GOVERNED MOTORS, STARTING SWITCH FOR SYN­

CHRONOUS MOTORS, AND MAIN-SHAFT FRICTION CLUTCH 

59. General 

a. Motors used in model 14 transmitter dis­
tributors are mounted directly on the base cast­
ing. The series-governed motors are designed 
for operation on either de or 25- to 60-cycle ac. 
Synchronous motors require regulated power 
( usually 60-cycle ac) . Resistors and capacitors 
which form the governor contact filters used 
with series-governed motors are mounted 
within the base casting. The filters suppress 
sparking of the governor contacts ; this pre­
vents noise that interferes with reception by 
nearby radio apparatus. A stop arm contact 
assembly is built into some of the transmitter 
distributors with series-governed motors for 
the purpose of absorbing the sudden change 
in motor load and to maintain proper motor 
speed during this change. A resistor is in­
serted in series with the motor when the main 
shaft is revolving and is shunted when the load 
of the friction clutch is added to the motor. 
Figures 33 and 34 are schematic diagrams of 
motor circuits in which series-governed motors 
are used ; figures 96 and 97 include wiring 
diagrams of these circuits. 

b. Figure 98 includes wiring diagrams which 
show motor arrangements for the two-channel 
type transmitter distributor ; figure 99 is a wir­
ing diagram which includes motor arrange­
ments for receiving Transmitter Distributor 
TT -25 jFG ; figure 100 is a wiring diagram 
which shows various motor arrangements for 
the XD79 types of receiving transmitter dis­
tributors. 

------- - -----------------

60. Motor Governor 

The governor mechanism on series-governed 
motors used in the transmitter distributors to 
maintain proper operating speed consists, 
essentially, of a pair of centrifugally controlled 
contacts which shunt a resistor in the motor 
circuit. When the motor is not running, the 
contacts are closed, and a low-resistance path 
is connected across the terminals of the gov­
ernor resistor. When the motor is connected 
to the power supply, the armature begins to 
turn, and its speed increases until the centrifu­
gal force causes the governor contacts to open. 
The speed at which the contacts just open is 
called the critical speed. The opening of the 
contacts removes the low-resistance path across 
the governor resistor. This increase in the re­
sistance of the motor circuit reduces the cur­
rent through the motor and causes a drop in 
speed. When the speed drops below the critical 
speed, the contacts close, and the cycle repeats. 
The contacts open and close several times each 
second ; this produces an average speed that is 
nearly constant. The critical speed can be 
changed by varying the tension of the No. 6323 
governor contact spring with the speed adj ust­
ing wheel. This method of changing critical 
speed provides the means of obtaining the cor­
rect average speed of the motor. 

6 1 .  Starting Switch (Synchronous Motors) 

The starting switch for the synchronous type 
motor is operated centrifugally and is mounted 
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Figure 33. XDB2 transmitter distributor, schematic diagratn o f  mot01· circuit. 

TM 2 222-23 

on the armature of the motor. The switch auto­
matically disconnects the starting winding of 
the motor when the armature reaches a pre­
determined speed. When the armature speed 
drops approximately 300 rpm, the starting 
switch reconnects the starting winding. 

on the stationary main shaft, which causes it to 
turn when the stop arm is moved out of en­
gagement with the stop cam lug. The amount of 
torque transmitted by the friction clutch de­
pends on the pressure exerted by . the friction 
spring. The pressure is increased or decreased 
by loosening a locknut and tightening or loosen­
ing an adjustable clutch disk, or by the amount 
of lubrication on the felt friction clutch wash­
ers. Since no friction clutch is provided in the 
two-channel type transmitter distributor, the 
distributor brushes rotate continuously with 
the motor. On all other models, because of the 
presence of the main-shaft friction clutch, the 
main shaft may stop rotating, even though the 
main-shaft gear, which is not attached perma­
nently to the shaft, continues to be rotated by 
the motor pinion with which it is meshed. When 
the main shaft stops rotating, the distributor 
brush assembly also stops ; thus transmission 
is stopped. 

62. Main-Shaft Friction Clutch 

All model 14 transmitter distributors, except 
those of the two-channel type, have main-shaft 
friction clutches (fig. 25) . The man-shaft fric­
tion clutch transmits power to the tape trans­
mitter and distributor ; it consists of the main­
shaft gear and two felt washers (one on each 
side of the gear) mounted on the main shaft 
between the hub of the main shaft and a fric­
tion disk. A friction spring exerts pressure on 
the friction disk, which presses the felt washers 
tightly against the revolving main-shaft gear. 
The friction between the parts exerts a torque 
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CHAPTER 5 

FIELD MAINTENANCE INSTRUCTIONS 
Note. This chapter contains information for field maintenance. The amount of repair t�at can be �erformed by 

units which have field maintenance responsibility is limited only by the tools and test eqmpment avmlable and by 
the skill of the repairman. 

Section I .  PREREPAIR PROCEDURES 

63. Tools, Materials, and Test Equipment 

a. Repair procedures reqmre the use of the 
maintenance tools described in chapter 3, plus 
a few additional tools, which usually are avail­
able at field maintenance and repair shops. 
Among these special tools is the No. 84020 bear­
ing puller shown in figure 35. The bearing 
puller is designed for removing all types of 
armature bearings. Also among the special tools 
needed is the No. 76289 tool (fig. 36) , which is 
used to hold the main-shaft friction clutch 
when the locknut is tightened against the 
clutch, and a spanner wrench (fig. 37) , which 
is used to hold the adjustable clutch disk when 
the locknut is tightened against it. There also 
should be available a set of various-sized drills 
of either carbon or high speed steel, a set of 

TL 544755 
Figure 35. Bearing puller. 
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taps and dies for several common sizes of 
screws and bolts, clamps of numerous sizes, a 
hand or electric drill for making new parts or 
reworking old parts, and equipment for weld­
ing and brazing broken parts. 

b. The electrical circuits in a transmitter 
distributor can be tested satisfactorily for cur­
rent flow, continuity, insulation, or resistance 
with any of the more commonly used volt-ohm­
milliammeters. Test Unit I-236, part of Tool 
Equipment TE-50, is designed to check con­
tinuity in teletypewriter circuits, to differen­
tiate between a-c and d-e voltages, to check 
fuses, and to test capacitors. This test unit is 
covered in TM 11-2056. Multimeter TS-297 /U 
(fig. 19 ) ,  part of Tool Equipment TE-50-A, 

which replaces the test unit in Tool Equipment 
TE-50, is a multirange instrument for meas­
uring voltage, de, and resistance. It is designed 
primarily for use in the maintenance and repair 
of electronic equipment, but it may be used to 
check any voltage, current, or resistance within 
its range. Through the addition of a capacitor, 
it also may be used as an output meter. The 
multimeter is covered in detail in TM 11-5500. 

c. Test Set TS-2jTG (fig. 38) , which is used 
widely in teletypewriter repair shops, is a port­
able, motor-driven unit arranged to transmit 
normal or distorted signals for testing tele­
typewriter circuits and checking the efficiency 
of start-stop selector units on teletypewriter 
equipment. By using this test set in a teletype­
writer circuit, it readily can be determined 

�.---::::::::4 " � .. 1 
TL 544895 

Figure 36. No. 76289 tool. 
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FigU1·e 37. Spanner wrenches. 

whether the trouble is in the transmitting unit 
or in the receiving unit. It sets up two types of 
distortion : marking or spacing bias, and mark­
ing or spacing end distortion. Any one of four 
test signals, R, Y, SPACE, or a test message, 
may be transmitted continuously by the test set, 
which is covered in detail in TM 11-2208. 

d. In larger teletypewriter repair shops, Dis­
tortion Test Set TS-383jGG (fig. 39)  com-

monly is used. It will transmit the Y, T, 0, M, 
V, and LTRS characters and functions. These 
characters and functions may be sent undis­
torted or with a controlled degree of distortion 
up to approximately 100 percent. It also will 
receive and analyze distortion in the transmit­
ting circuit of a teletypewriter system. Refer to 
TM 11-2217 for complete coverage of the test 
set. 

Figure 88. Test Set TS-2/TG. 
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Figu1·e 39. Distortion Test Set TS-383/GG. 

64. R�moval of Pluck-Out Parts 

Certain parts of the transmitter distributors 
can be removed without unsoldering the various 
connections. These are called pluck-out parts. 
They do not require complicated disconnection 
procedures. Among such parts are the main 
shaft, the transmitter top plate, and the con­
tact banks. Detailed information for the re­
moval and replacement of these parts is con­
tained in section III of this chapter. 

65. I nspecting, Cleaning, and Testing Re­
moved Parts 

When parts are removed for any reason, 
each such part should be inspected thoroughly, 
cleaned, and tested. Oftentimes, when this pro­
cedure is followed, chances of inefficient opera­
tion are minimized ; timely maintenance lessens 
the need for what may later amount to major 
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repairs. Section III of this chapter contains 
detailed information for inspection and clean­
ing, and chapter 3 lists the lubricants and 
cleaning materials approved for use. 

66. Cleaning and Inspecting the Chassis As­
sembly 

Inspect the chassis assembly of a transmitter 
distributor, when it is in daily use, at least 
once a day. See that there is no accumulation 
of dust, paper lint, and excess grease and oil. 
Check for indications of overheating of re­
sistors and capacitors and places where the 
finish may have become chipped or rusted. 
Check the main-shaft clutch felt washers to see 
that they are saturated thoroughly with oil and 
that the main shaft does not bind. Check the 
cleanliness of marking and spacing contacts 
and the contact tongues. 



Section I I .  TROUBLE SHOOTING AT FIELD MAINTENANCE LEVEL 

67. Trouble-Shooting Procedures 

The first step in servicing a defective equip­
ment is to sectionalize the fault. Sectionalizing 
means tracing the fault to a major component 
or circuit. The second step is to localize the 
fault. Localization means tracing the fault to 
a defective part. Some faults can be located by 
smell, sight, or hearing, such as burned-out 
resistors, arcing, shorted transformers, etc. 
Many faults must be localized, however, by 
checking voltage and resistance. 

68. Trouble-Shooting Data 

Frequent reference to illustrations through­
out this manual which show various parts and 
to schematic diagrams which show the various 
circuits will prove helpful in locating trouble. 
Among such illustrations and diagrams are­
illustrations of the parts in appendix II and 
figures 96 through 100. 

69. General Precautions 

Repair personnel should avoid rough use of 
equipment during times when the equipment is 
being subjected to tests and when repairs are 
made. Many of the parts used in transmitter 
distributors are parts which have extremely 
delicate adj ustments to insure the most efficient 
operation ; rough use can cause levers and other 
parts to be bent and otherwise damaged, so 
that it will be necessary to replace them with 
new parts. Do not allow drops of solder to fall 
into sections of a transmitter distributor where 
these drops could cause shorting and eventual 
serious damage to the equipment. 

70. Operational Tests 

When a transmitter distributor is a com­
ponent of a teletypewriter set, it may be the 
source of trouble. Refer to the equipment per­
formance checklists when tracing trouble. Fre­
quently an examination of these checklists will 
indicate the general location of the trouble. 
Paragraph 27 describes operational tests which 
will be helpful. A good way to determine 
whether a transmitter distributor in a set is 
really defective and the cause of troublesome 

operation is · to substitute for it one known to 
be in good condition. This method oftentimes 
shows whether the trouble is in the transmit­
ting or in the receiving equipment. 

7 1 .  Additional Trouble-Shooting I nformation 

Localizing trouble within a component is per­
formed in accordance with instructions below. 

a. LOCALIZING ELECTRICAL TROUBLES. Elec­
trical circuits of model 14 transmitter distrib­
utors are wired to the slip connections on the 
base, except the XD82 and receiving types of 
transmitter distributors. Various circuits are 
described in chapter 4 to aid the trouble­
shooter. 

b. LOCALIZING MECHANICAL TROUBLES. A 
large number of mechanical troubles may occur 
in transmitter distributors. However, there 
should not be too much difficulty in locating the 
source of faulty operation by reference to se­
quences discussed in the following paragraphs. 

72. Electrical Troubles 

a. TAPE TRANSMITTER. The probability of 
electrical troubles in the tape transmitter is 
slight. When they do occur, however, they pre­
sent the same symptoms as do many improper 
mechanical adj ustments. When a transmitter 
distributor is operating in a neutral system, an 
open circuit in any lead from the contact 
tongues to the distributor disk causes the im­
pulse with which it is associated to be trans­
mitted as a spacing impulse regardless of tape 
perforations. In a polar system, each impulse 
associated with an open contact tongue circuit 
fails, and the line is opened for the duration 
of the impulse. The result of such a condition 
usually is the same as the preceding impulse, 
because the armature of the receiving relay 
remains in the same position in the absence of 
any line current to change the position of the 
armature. In both cases, the open circuit causes 
garble in the copy at the receiving equipment. 

(1) A break in a solder connection be­
tween the ends of the contact-lever 
springs and the contact tongues and 
terminals (fig. 23) will cause opens in 
the signal circuit. Sometimes a re-
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sultant jitter may be enough to garble 
copy at the receiving equipment. Only 
marking impulses are affected by j it­
ter in a neutral system ; both marking 
and spacing impulses are affected in 
equipment operating in polar systems. 

( 2 )  When an open circuit occurs in wiring 
between the spacing ( upper) contact 
screws and the spacing battery ter­
minal on the slip connection block or 
terminal board (whichever is used ) , 
it has no effect on the proper operation 
of a transmitter distributor in a neu­
tral system. In a polar system, the 
open circuit causes no current to flow 
in the signal circuit during each spac­
ing impulse ; this results in garbled 
copy at the receiving teletypewriters. 

( 3 )  When there is an open circuit in wir­
ing between the marking ( lower ) con­
tact screws and the marking battery 
terminal on the slip connection block 
or terminal board, no current flows, 
and all receiving equipment runs open 
in a neutral system. In a polar system, 
receiving equipment may produce 
garbled copy and run open, depending 
on the action of the receiving polar 
relays. 

b. DISTRIBUTOR. Excessive sparking and 
shorts between segments are the most common 
troubles in this section of a transmitter dis­
tributor. Particles of metal and carbon may 
accumulate between ends of the segments and 
between the concentric rings on the commu­
tator disk. If the accumulations become great 
enough to short the segments, false impulses 
are transmitted. If there are shorts in the con­
centric rings, steady marking signals are trans­
mitted even though the message tape is passing 
through the tape transmitter, and the distrib­
utor brush assembly is revolving. 
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( 1 )  Brushes that are worn excessively 
or that are seating improperly can 
cause excessive sparking in the dis­
tributor ; the commutator surfaces 
may be too rough or too grooved. 

( 2 )  There can be varied types of motor 
electrical troubles because of the dif­
ferent types of motors in use. How­
ever, the most frequent troubles are 

caused by worn or dirty motor brushes 
or worn and burned governor con­
tacts. 

(3 ) An open may develop in any one of 
several parts of the control circuit 
(fig. 31 ) . Check the stop magnet, the 
tape-stop switch, and the resistor. 
Sometimes the tight-tape stop con­
tacts and the end-of-tape stop con­
tacts get dirty and fail to close a 
circuit completely. The control circuit 
may extend through slip connections 
to another piece of equipment for the 
purpose of controlling the transmitter 
distributor in relation to the other 
equipment. Check such circuit exten­
sions, especially whether proper con­
nections are made. Check slip connec­
tions for dirty or bent contact springs. 

73 .  Ta pe Transmitter Mechanical Troubles 

a. If the tape fails to feed properly, remove 
it and inspect the feed hole3 to see if they are 
torn out or otherwise damaged. 

b. If the leading edges of the feed holes in 
the tape are pulled or torn, the feed roll is being 
turned before the tape pins are withdrawn 
from the perforations. Adjustment of the feed­
lever adj usting screw to requirements will cor­
rect this trouble. 

c. Improper adj ustment of the operating lever 
adjusting screw can cause the tape to fail to 
feed or to feed partially forward and then re­
turn to its former position. The cause of this 
type of trouble is failure of the feed pawl to 
move the feed-roll ratchet far enough ; a tooth 
on the feed-roll ratchet moves forward such a 
short distance that it does not pass the center 
of the detent roller. This causes the feed roll to 
return to its former position by force exerted 
on a feed-roll ratchet tooth by the detent roller. 
Correct this trouble by adjustment of the op­
erating lever adjustment screw. 

d. When tape fails to feed, it is an indication 
that the feed pawl is not engaging the teeth 
on the feed-roll ratchet, or that there is no 
motion imparted to the feed lever. Watch the 
motion of the parts while turning the main 
shaft by hand to observe which part fails to 
function. If the feed lever moves properly, the 
trouble is in the feed pawl. The feed pawl spring 
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tension may be too little, the feed pawl spring 
may be broken, or the feed pawl or feed-roll 
ratchet may be damaged. If the feed lever is not 
moving or is not moving a proper distance, the 
trouble may be due to improper adjustment of 
the feed-lever adjusting screw, feed-lever 
spring, or both. The feed-lever adj usting screw 
may be so far back that the feed lever cannot 
raise the feed pawl enough to engage the next 
tooth on the feed-roll ratchet. The tension of the 
feed-lever spring may be so small that it can­
not force the lower arm of the feed lever to 
follow the motion of the adjusting lever. If so, 
the horizontal arm of the feed lever cannot raise 
the feed pawl enough to engage the next tooth 
on the feed-roll ratchet. Check that there are no 
broken parts. 

e. Adjustments of the detent bracket and the 
retaining lid plate may be the cause of trouble. 
If there is maladjustment, the transmitter con­
tact tongues will fail to make contact with the 
marking ( lower) contact screws when a tape 
perforated with the LTRS combination is run 
through the transmitter distributor. When any 
adj ustment of the detent bracket or the retain­
ing lid plate is made, always check interrelated 
adjustments. Be sure that contacts are clean 
and alined properly. 

f. Check the alinement of the contact tongues 
when one or more of the transmitted code im­
uulses never change regardless of the code perforated in the tape corresponding to that 
impulse. Contact tongues may be bent so badly 
that they do not leave contact screws against 
which they are supposed to rest, regardless of 
the position of the contact lever. 

g. Trouble may arise from improper adjust­
ment of contact screws. Some of these trou­
bles include spacing (upper) or marking 
( lower) contact screws being too high or too 
low, or in any combination of high and low 
positions, set screws loose, contact screws miss­
ing or in such positions that their points cannot 
make contact with the contact tongues, and 
broken leads to contact lugs. Check for the con­
ditions ( except loose set screws) by visual in­
spection. Try set screws with a screw driver. 

74. Mechanical Troubles in Distributor 

a. A whining noise near the main-shaft gear 
and the motor pinion can indicate wrong posi­
tioning of the motor on the distributor base, or 
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that the gears are meshed too closely. Be sure 
that there is no bind between the motor pinion 
and the main-shaft gear, and that there is a 
minimum of backlash. 

b. The stop arm may be positioned too high 
or too low in its bracket, the stop-arm pilot 
screws may be either too loose or too tight, or 
the stop-arm spring may be broken or unhooked 
if the stop arm seems to be out of adjustment. 
When the stop arm is affixed too low in its 
bracket or the pilot screws and their bearings 
are badly worn, the upper edge of the stop arm 
may be so low that the stop arm does not bear 
on the stop cam but passes below it. If tape 
continues to feed, or the brushes continue to 
revolve when the tight-tape stop lever is raised, 
or the tape-stop switch is opened, the stop arm 
may not be engaging the stop cam lug. Look 
for a broken or unhooked stop-arm spring, 
and check whether the stop arm is binding in 
its pivots so much that the stop arm spring does 
not move properly. 

c. Turn the main shaft until the operating 
lever roller just begins to ride up the high part 
of the operating cam to check the position and 
adjustment of the main shaft. The main shaft 
is too low if the operating lever bears against 
the operating cam at any part of its revolution. 
If the operating lever roller rides only the 
lower portion of the camming surface of the 
operating cam, the main shaft is too high. 

d. Wrong timing of contact tongues is caused 
by improper adjustment of the operating cam ; 
this can cause shortening of the No. 5 (the last) 
impulse in the code group. An indication of 
improper timing is given when a receiving tele­
typewriter turns out correct copy from a trans­
mitter distributor in a local test circuit, but 
produces garbled copy when signals are trans­
mitted over a signal line of reasonable length. 
Garbling can be caused also by wrong position­
ing of distributor brushes, the brush arm, or 
both. The operating cam may be very late ; 
that is, its peak must be moved in the direction 
of rotation of the main shaft to bring it into 
correct adjustment. When the operating cam 
is very late, the tape does not feed and the 
tape sensing pins do not rise through the tape 
perforations until the distributor brushes have 
passed over approximately 60 percent of the 
start segment. This does not affect impulses in 
the code group. 
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e. On the other hand, the operating cam m�y 
be very early ; that is, its peak must be moved 
in the opposite direction of main-shaft rotation 
to bring it into correct adj ustment. When the 
operating cam is very early, the tape sensing 
pins are pulled down and the tape feeds when 
the distributor brushes have passed over ap­
proximately 30 percent of the No. 5 impulse. 
If the No. 5 impulse is marking, this impulse is 
shortened to approximately 30 percent of its 
normal length. A marking-to-spacing transi­
tion is produced by the movement of the con­
tact tongue away from the contact screw dur­
ing the time allotted to the No. 5 impulse and a 
spacing-to-marking transition is produced by 
the movement of the distributor brushes on the 
stop segment at the end of the time allotted for 
the No. 5 impulse. Hence, the receiving tele­
typewriter may select the No. 5 impulse in­
correctly, because the impulse is shortened. Only 
the spacing-to-marking transition by action of 
the distributor brushes occurs if the No. 5 im­
pulse is spacing, and this transition occurs at 
the proper time. 

f. Wrong alinement of the brushes can affect 

76. Trouble-Analysis Chart 

the length of the Nos. 1 and 5 impulses of each 
code group, because voltage may be placed 
across the Nos. 1 and 5 contact screws and the 
contact tongues during their operation. 

g. With the old style tight-tape stop mecha­
nism, a loose set screw in the tight-tape stop 
shaft collar generally causes trouble because 
one of the tight-tape stop contacts fails to 
close, thereby resulting in the transmitter dis­
tributor failing to run. A cause of frequent 
trouble on the new style tight-tape stop mecha­
nism can be loose clamping screw on the stop 
lever clamp ; the contacts open when the clamp­
ing screw becomes loose enough to allow the 
shaft to turn in the clamp. Improper adjust­
ment or damage to the contact springs and 
accumulations of dirt on contact points are 
other causes of trouble. 

75.  Trouble Analysis 

The trouble analysis chart (par. 76) lists 
troubles that occur most often with model 14 
transmitter distributors. It also describes the 
corrective action which may be taken. 

Condition Probable troub1e and remarks Corrective action 

Motor fails to start_________ Power switch turned off---------------------------- Turn power switch on. 

Fuse in power supply burned out_________________ ___ Replace fuse. 

Fuse in associated equipment burned out ; does not ap- Replace fuse. 
ply to equipment tested on workbench during repair. 

Motor starts but runs too Governor contacts shorted_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ ________  Clean or replace contacts. 
fast or governor cannot be 
adjusted. 

Motor runs but main shaft 'rape-stop magnet not energized_ _ _ _ _ _ _ _ _ _ _ ______ ____ Check circuit. 
fails to turn. 

Motor runs but tape-stop 
magnet not energized. 
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Stop arm not clearing stop cam lug when magnet is  
energized. 

Operating lever bent or adjusted so that operating 
cam cannot rotate. 

Friction clutch not exerting torque _ __ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Adjust magnet bracket. 

Replace or straighten, and 
adjust. 

Adjust and lubricate. 

Main-shaft gear teeth worn or missing______________  Replace. 

Tight-tape stop contacts dirty or out of adju stment_ _  Clean. 
Adjust. 

E nd-of-tape stop contacts dirty or out of adjustment__ Clean or adjust. 
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Condition 

Motor runs but tape-stop 
magnet vibrates on ac. 

Probable trouble and remarks Corrective action 

Tape-stop switch defective or not thrown to ON (or Check switch and its position. 
SEND ) .  

Control circuit wiring or parts other than above items Check circuit. 
( such as stop magnet, resistor, etc. ) open or not 
strapped to power supply. 

No. 86951 resistor not properly strapped (too much 
resistance) ; does not apply to Reperforator Trans­
mitters TG-26-A and TG-27-A. 

Check circuit. 

Terminal block not properly strapped (too much re- Check circuit. 
sistance) ; applies only to Reperforator Transmit-
tersTG-26-A and TG-27-A operated on workbench ; 
on associated equipment straps set automatically 
by power selector switch. 

Motor runs and main shaft Signal line not connected, shorted, or open__________ Check connections and cir-
rotates but cannot trans- cuit. 
mit. 

Line current not furnished by associated equipment_ __ Check line current supply . . 

Distributor brushes not making contact with commu-
tator segments. Adjust ; replace if worn. 

Contact screws and contact tongues dirty or not in 
adjustment. Clean or adjust. 

Contact-lever springs broken, missing, or weak._ _____  Replace and adjust. 

Operating lever adjusting screw improperly adjusted__ Adjust. 

Operating lever bent or binding____________________  Straighten, clean, and lubri­
cate. 

Motor runs but only blank Message tape perforated with feed hole only_ _________ None required. 
signal transmitted. 

Motor runs but certain im­
pulses are transmitted as 
marking impulses regard­
less of the tape perfora­
tions. 

Tape-feed mechanism improperly adjusted so that the Adjust tape-feed mecha-
perforations are not above the tape pins ; therefore, nism. 
the tape pins strike the paper between the rows of 
holes which produces the same effect as unperfo-
rated tape. 

Marking contact screws and contact tongues dirty or 
out of adjustment. 

Clean or adjust. 

Contact levers binding so that they do not move when 
the contact-lever bail releases pressure on them ; 
weak or broken contact-lever springs also may pro­
duce the same result. 

Clean and lubricate or re­
place spring and adjust. 

Contact-lever tape pin broken or missing _ __________ .. Replace contact lever and 
.. adjust. 

Marking contact screw tightened until there is no Adjust. 
contact separation, or the contact tongue bent 
until it does not leave the marking contact regard-
less of the movement of the contact lever. 

------ · ---------- -------
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Condition Probable trouble and remarks Corrective action 

Commutator segment shorted to stop segment ; this Clear the short. 
usually is limited to No. 5 segment and the start 
segment ; however, two or more may be shorted in a 
row. In the most extreme case all seven segments 
in the outer ring are shorted together which is the 
equivalent of an unbroken ring transmitting a 
steady marking signal. 

Commutator segments ; one or more shorted to inner 
distributor ring. 

Nate. In polar operation, conditions 2 and 3 above usually 
result in blown fuses in the line current supply. 

Clear the short. 

Motor runs but certain im- Contact lever binding, or contact-lever spring weak Clean and lubricate, or re­
place spring and adjust. pulses are transmitted as or broken. 

spacing impulses regard-
less of the tape perfora-
tions. M arking contact screw with too much contact sepa- Clean or adjust. 

ration, or contact tongue bent until it does not 
make contact regardless of the movement of the 
contact lever ; contacts may be dirty. 

Leads between contact tongues and commutator seg­
ments open. 

Reconnect the leads. 

Motor runs but speed is er- Governor contacts dirty or pitted_ _ _ ________________ Clean, burnish, or replace. 
ratic. 

Load-compensating circuit resistor open, or stop-arm 
contacts dirty or out of adjustment ; contacts may 
be bent so that they fail to open. 

Close circuit ; clean and ad­
j ust contacts. 

Transmitter distributor ap- Inner distributor disk ring shorted with stop segment_ Clear the short. 
pears to transmit correct-
ly but receiving machine 
runs closed and fails to 
receive. 

Transmitter distributor ap­
pears to transmit correct­
ly but receiving machine 
prints garbled copy. 

Motor runs and main shaft 
turns but fails to stop. 
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Signal line partially shorted__ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Clear the short. 

Commutator start segment shorted with stop segment, 
resulting in the receiving machine starting too late 
to receive all the transmitted impulses of each char­
acter. 

Operating cam maladjusted ; No. 5 impulse may be 
garbled. 

Stop segment has open circuit between segment and 
marking contact screw. 

Clear the short. 

Adjust. 

Close the circuit. 

Motor speed is too fast or too slow_ _________________ Check and adjust the motor 
speed. 

Gear s :  improper motor pinion and main-shaft gear 
being used. 

Tape-stop switch shorted, or tight-tape stop contacts 
and end-of�tape stop contacts (when used) may be 
shorted. 

Change to correct gears. 

Clear short. 

Stoparm spring broken, missing, or weak____________ Replace. 



Condition Probable trouble and 1·ernarks 

Stoparm binding, bent or broken _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _  _ 

Tape-stop magnet bracket impropedy positioned ____ _ 

Stop cam lug broken or worn ______________________  _ 

Corrective action 

Straighten or replace ; ad­
just and lubricate. 

Adjust. 

Replace. 

Motor runs and main shaft Detent roller and bracket improperly positioned_ __ ___  Adj ust. 
turns but tape does not 
feed properly. 

Feed pawl spring· broken_ _ _ _ _ _ _ _ _ _ _ _ _ _ ____________  Replace and adjust. 

Feed pawl broken.__ __ _ __ _________ _ __ _ _ ________ ____  Replace. 

Feed-lever spring broken, missing, or weak_ _ _ _ _ _ _ _ _ _  Replace and adjust, 

Feed-lever adjusting screw improperly adj usted______  Adjust. 

Feed adjusting lever missing__ _ __ _ _ _ _ __ _ _ _ _ __ ___ _ __ Replace and adjust. 

Operating lever adj usting screw improperly adjusted_ _ Adjust. 

Operating lever bent or binding_ ____________________  Straighten, clean, and lubri­
cate. 

Motor runs and equipment Motor vinion and main-shaft gear improperly meshed_ Adjust. 
transmits properly but 
produces a growling or 
whining noise. 

Motor bearings not l ubricated, binding, or full of grit __ Clean, lubricate, and replace 
( if necessary) . 

Motor armature shaft bent________ _ ___ _ ________ __ _ _ Replace armature. 

Note. Carbon dish"ihutor brushes and motor hrushes often can�e 
:t shrill whining noise that is not an indication of trouble. 

Section I l l .  REPAI RS 

77. Dismantling Prior to Repair 

Most assemblies of transmitter distributors 
need not be removed from bases of the units 
before their disassembly for repair, but the 
motor and main shaft must be removed before 
they can be taken apart. To repair the main­
shaft bracket, it is necessary to remove it from 
the base. 

a. REMOVING MOTOR. Remove the motor from 
the base for all repairs except replacement of 
brushes on the series-governed type of motors. 
Follow the procedure below : 

( 1 )  Loosen the governor brush spring 
plate bracket mounting screws ( on 
units equipped with end-ring gov­
ernors) until there is room enough to 
turn the motor mounting screws with 
the No. 4838 wrench. 

-----------

(2 )  Remove the two tight-tape stop 
mechanism mounting screws and move 
the entire assembly to one side. Be 
careful not to break the leads or dam­
age any of the parts. 

( 3 )  Unscrew or unsolder the motor leads 
and clip any waxed string or other 
lacing which holds the wiring to the 
base. Remove any assemblies, such as 
resistors, etc., which may be mounted 
on the motor frame. The governor and 
motor pinion need not be removed 
until the motor is off the base. Tag 
disconr.ected leads, so that parts may 
be properly reassembled. 

( 4) Remove the motor mounting screws 
and lift the motor off the base. Be 
careful not to damage or break any· 
of the nearby wiring or parts. 
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b. REMOVING MAIN SHAFT FROM BASE. 

( 1) Loosen the brush-holder mounting 
screw and lift the brush holder 
straight up until it clears the end of 
the main shaft. 

(2) Remove the three distributor disk 
mounting screws and clip any waxed 
string which laces the wiring to the 
main-shaft bracket. Place the distribu­
tor disk to one side. 

(3) Remove the four main-shaft bearing 
cap screws and the · two bearing 
brackets. 

(4) Apply slight pressure on top of the 
main shaft in a horizontal direction 
away from the main-shaft bracket. 
'.filt the main shaft to an angle of 
about 60° and lift up, turn the shaft 
to the right or left until the operating 
cam clears the opening in the base, 
and lift out the main shaft. 

c. REMOVAL OF MAIN-SHAFT BRACKET FROM 
BASE. 

( 1 )  Remove the main shaft by following 
the procedure described in b above. 

(2 )  Remove the transmitter distributor 
base plate. 

( 3 )  Remove the three main-shaft bracket 
mounting screws from the under side 
of the base and lift the bracket off 
the base. 

d. DISASSEMBLY OF MAIN SHAFT (fig. 40) .  
( 1 )  Remove the main shaft. 
(2 )  Remove the upper bearing retaining 

nut and lockwasher, and slip off the 
bearing cover, spacer washers, and 
the bearing. Remove the operating 
cam hub and the lower bearing retain­
ing nut and lockwasher. Slip off the 
lower bearing, spacing washer, and 
the bearing cover. 

(3 )  Place a No. 76289 tool in a notch of 
the adjustable disk of the friction 
clutch. Loosen the locknut. Unscrew 
both the locknut and the adjustable 
disk and slip off the friction spring, 
friction disk, upper felt friction 
washer, main-shaft gear, and the 
lower felt friction washer. 

e. MOTOR DISASSEMBLY. 
( 1 )  Remove the motor from the base. 
( 2 )  Remove the motor pinion and the gov­

ernor ( on series-governed motors) or 
fan (on synchronous motors) ; be care­
ful not to lose any of the shims that 
may be on the armature shaft be­
tween the governor hub and the end 
frame casting of the motor. 

(3) Remove any external bearing retainer 
screws. 

(4) Remove the brush-holder caps and re­
move the brushes. This applies to 
series-governed motors only. 

(5) Remove the motor frame bolts or 
screws and separate the parts ; pry 
gently with the blade of a screw 
driver. Lift out the armature. Be care­
ful not to drop the armature or dam­
age the windings. Do not lose any of 
the parts such as bearing retainers, 
springs, washers, etc. 

( 6 )  Use the bearing puller to remove the 
armature bearings. On bearings which 
have a built-in dust shield, be careful 
in the use of the bearing puller. To 
make sure that the shield will not be 
crushed, place the puller so that pres­
sure is exerted only on the outer bear­
ing race. Never try to pry the bear­
ings off with a screw driver. 

f. REMOVAL OF TRANSMITTER TOP PLATE. 
( 1 )  To remove the transmitter snap panel 

place the fingers in the notched edges 

Figure 40. Main shaft, disassembled. 
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of the panel and pull outward and 
toward the front. 

(2)  To remove the transmitter cover, re­
move the two mounting screws and 
move the cover upward and to the left. 

(3)  Remove the four mounting screws and 
then the transmitter top plate by 
moving the tape-feed pawl away from 
the tape-feed roll ratchet and raising 
the top plate upward and outward. 
Be careful not to lose the end-of-tape 
stop pin. 

g. REMOVING THE MARKING AND SPACING 
CONTACT BANKS. 

( 1 )  Remove the transmitter snap panel 
and the transmitting cover as de­
scribed in f above. 

(2 )  Remove the transmitter distributor 
base plate. 

(3 )  Remove the left mounting bracket by 
removing the two mounting screws 
that mount the bracket to the base. 

(4) Remove the upper (spacing) contact 
bank by removing the two mounting 
screws that mount it to the frame. 

(5 )  Remove the lower (marking) contact 
bank by removing the two mounting 
screws that mount it to the frame ; be 
careful not to damage the wiring. 

78. Cleaning 

Parts which have been disassembled for re­
pair or rebuilding can be cleaned thoroughly 
with a cloth dampened with appropriate clean­
ing material and by immersing the parts or 
brushing them in containers of prescribed 
cleaning material. Be careful not to immerse, 
dampen, or brush excessively the motor wind­
ings, armatures, equipment wiring, capacitors, 
or resistors. 

a. Use solvent ( SD) to remove oil, grease, 
gummy deposits, and small amounts of soluble 
materials such as dirt, dust, mud, paper lint, 
etc. Do not use the solvent on rubber products 
or for cleaning items for which carbon tetra­
chloride is specified. After using solvent ( SD) , 
wipe the equipment dry so that a white film or 
residue is not left when the solvent dries. 

b. Oil, fuel, Diesel may be used for cleaning 
external surfaces and other nonelectrical items. 
Be sure that after it is used, the object on which 
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it is used is dried thoroughly ; fuel oil (DA) 
does not evaporate readily. Do not use this on 
rubber products. 

c. Carbon tetrachloride is used for cleaning 
electrical contacts, slip connections, switches, 
distributor disks, and motor commutators. 

d. Type II paint and varnish remover is used 
for removing paint and varnish from metal 
surfaces. 

e. Cleaning compound ( Sig C stock No. 
6G236) can be used to remove accumulation� of 
oil, grease, gummy deposits, or other foreign 
material from mechanical parts only. Immerse 
the parts to be cleaned. When parts have 
soaked from 10 to 15 minutes, take them from 
the cleaning compound and flush them thor­
oughly with hot water. Be careful not to dampen 
motor windings, wiring, capacitors, or resistors. 
When parts are washed or flushed with water, 
dry all parts in an oven or under heat lamps 
for 1 or 2 hours at 160° F. if possible. Air blast 
also may be used to dry parts that have been 
cleaned with water or solvent ( SD) . When air 
blast is used, be careful not to lose parts or in­
jure nearby personnel as a result of flying parts. 

79. Cleaning Motors I nternally 

With a clean, dry sash brush, which is  fur­
nished with Tool Equipment TE-50 or TE-
50-A, clean all dust, paper lint, nonoily dirt, 
etc., from the armature and field windings. To 
clean oil, grease, or gummy deposits from the 
face of the armature and field cores, wipe with 
a piece of clean cheesecloth dampened with 
solvent ( SD) . Clean the end frame sections, 
bearings, motor pinion, and any other all-metal 
parts by immersing them in a container hold­
ing appropriate cleaning fluid. Be sure to dry 
and then lubricate the parts. Clean cheese 
cloth dampened with carbon tetrachlor'ide may 
be used to clean dirt, dust, oil, grease, and 
gummy deposits from the commutator. Be sure 
not to damnge windings. Commutator segments 
sometimes become discolored because carbon 
particles become imbedded in the segments. 
Unless a commutator needs total refinishing, 
do not attempt to remove such discoloration. 

80. Repair of Motor Armature 

a. Because of long per'iods of steady opera� 



tion, commutators of series-governed motors 
often become so worn and grooved by the 
brushes that they need resurfacing. However, 
sometimes excessive sparking of brushes on a 
commutator that is not grooved or pitted may 
be observed. In cases of this kind, remove the 
armature and clean the commutator with a 
clean cloth dampened with carbon tetrachloride. 
If cleaning in this manner does not correct the 
sparking, mount the armature between the 
centers of a lathe or between other fixed centers 
and rotate the armature at 200 to 300 rpm. 
Loop a strip of clean No. 000 or No. 0000 sand­
paper around the commutator and hold an end 
of the sandpaper in each hand. Hold the sand­
paper against the commutator surface so as 
to keep it tight against the commutator ; then 
slide the sandpaper back and forth lengthwise. 
Be careful to keep the sandpaper square with 
the surface of the commutator. Continue the 
sanding until the commutator is bright and 
smooth. Determine whether it is necessary to 
undercut the insulators between the segments 
of the commutator. When insulators show above 
the surface of the commutator segments, the 
insulators raise the brushes off the segments 
every time the insulators pass under the 
brushes. Operation of this kind will cause ex­
cessive sparking and increased wear on the 
segments. A condition like this is overcome by 
turning down the commutator and undercutting 
the insulators. 

b. Only personnel familiar with the use of 
metal-turning lathes and undercutting tools 
should make this kind of repair. The armature 
is mounted between the centers of the metal­
turning lathe, then revolved in the lathe and 
checked to be sure that the shaft is not out of 
line. Make a series of light cuts across the entire 
width of the commutator ;  start the cuts on 
the side ·of the commutator nearest the winding 
and feed toward the outside end of the commu­
tator so as to avoid possible damage to the 
windings in the case of overfeeding. Continue 
the cuts until all grooves and pits are removed. 

c. When the last cut across the commutator 
has been made, polish the commutator with a 
strip of fine sandpaper as described in subpara­
graph a above. Commutators that have been 
turned down then must be undercut until the top 
of the segment insulators are lfB4 to �2 inch 
below the surface of the adjoining segments. 
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d. If a standard undercutting tool is not avail­
able, an undercutting tool may be improvised 
from a piece of thin hack-saw blade. Grind the 
sides of the teeth so that the total width of the 
teeth is a little less than the width of the com­
mutator slots. Hold this tool at an angle so that 
only one or two teeth are in contact with the 
mica, and draw the tool in a direction away 
from the windings. Repeat the process until 
the surface of the segment insulator is 1/r;c± to 
%:- inch below the surface of adjoining seg­
ments. Repeat this process for all other seg­
ments. Be sure no slivers of metal remain in 
the slots ; they could short commutator seg­
ments and burn out the windings once a motor 
is started. 

8 1 .  Motor Brushes 

a. ·when brushes are removed from a motor, 
mark them so that when they are dressed and 
are ready for replacement, they may be put in 
their original holders with the same sides up­
permost. The repairman must be able to tell 
readily which is .the right brush and which is 
the left. Inspection should indicate that at least 
% inch of the brush material remains, that at 
least one-third of the brush face contacts the 
commutator, and that brushes make contact 
across at least three-fourths of the long dimen­
sion of the brush face. If either brush does not 
meet these requirements, substitute a new 
brush. 

b. A brush face may be shaped to the proper 
curvature in the following manner : 

( 1 )  Wrap a piece of No. 0000 sandpaper 
around a section of the commutator 
under the brush holder and hold it 
in position with a piece of string. 

( 2 )  Put the brush in the holder, the num­
bered or marked side up, bearing 
against the sandpaper under the nor­
mal pressure of the brush spring. 

(3) Turn the commutator ( around which 
the sandpaper is wrapped) back and 
forth by hand until the brush sur­
face has the proper curvature. The 
last turning of the armature should 
be in the normal direction of rotation. 
Lift the brt:1sh as it passes over the 
gap between the ends of the sand­
paper. 
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(4)  Remove the brush and bevel the edges 
slightly with sandpaper. 

( 5 )  Wipe off the brush with a piece of 
cloth dampened with carbon tetra­
chloride. 

( 6 )  Check to see that the pigtail inside 
of the brush spring is intact, free from 
kinks, and will allow the brush spring 
to extend properly. 

(7 )  Clean any grit or dust from the brush 
holder with a cloth dampened with 
carbon tetrachloride and wrapped 
around a screw-d:river blade or sim­
ilar shaped tool. 

( 8 )  Put old brushes back in the same 
brush holders from which they were 
removed. 

( 9 )  When a new brush is inserted, insert 
it with the nnmbered side up. 

( 1.0) The brush should move freely in the 
brush holder. Check the pressure of 
the brush springs to see that they meet 
specified requirements. 

82. Replacing Starting Switch (Synchronous 
Motor} 

If trouble occurs in a starting switch of a 
synchronous motor usually it is better to re­
place the switch than to try and repair it. A 
new switch should be installed in this manner-

a. Disassemble the motor. 
b. Unsolder the two leads which connect the 

switch to the starting winding. 
c. Remove the two screws that hold the start­

ing switch and lift out the starting switch. 
d. Install the new switch ; tighten the two 

mounting sc1·ews. 
e. Solder the two leads that extend from the 

starting winding to the new switch. 
f. Reassemble the motor and check its opera­

tion to see that the new switch is functioning 
properly. 

g. Before the motor is reassembled, clean it 
thoroughly and be sure that it is dry. Be sure 
that the bearings are free from dirt and that 
the motor is properly lubricated. 

h. Position the bearing retainer so that the 
holes match the position of the retainer screws. 

i. Insert the armature into the field so that 
the bearing opposite the switch end of the shaft 
enters the end frame. Do not use force ; the bear-
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ing should enter the frame without excessive 
effort. 

j. Replace the motor frame bolts and tighten 
the sides alternately, a little at a time, so as not 
to skew the end frames. 

k. With a toothpick or piece of stiff wire, 
move the bearing retainer ring into position so 
that the retainer ring screws can be started. 
Insert and tighten the retainer screws. 

l. Replace the motor pinion. 

83.  Governor Repairs 

Serious trouble can result from governor 
contacts that are not in proper condition. When 
contacts are in good condition they have an 
over-all grayish color. Contacts cause trouble 
when they become too pitted, or the grayish 
color does not cover at least 75 percent of the 
contacting surfaces. When they reach this con­
dition, replace them. Contacts should always 
be replaced in pairs. Never touch the contacting 
surfcwes ·with the fingers : even smctll de7Josits 
of clir·t o1· moisture will cause arcing and pitting. 

a. Governor contacts may be covered with 
small mounds and craters, yet operate satis­
factorily. A, figure 41 shows an enlarged view 
of a pair of contacts with small mounds and 
craters which operate satisfactorily. The 
mounds or hills on one contact almost entirely 
match the craters on the opposite contact and, 
in this condition, provide a maximum of con­
tacting surface. Unless trouble is encountered 
in securing and maintaining proper speed ad­
j ustment, such contacts need not be replaced. 

b. Trouble with contacts due to poor contact 
surfacing quite frequently is caused by pre­
vious attempts to burnish or file a new surface 
on an old contact. The mounds or hills have been 
removed, but the craters continue to exist as 
illustrated in B, figure 41. The result is that 
the amount of contacting surface is reduced. 
A shift in the position of either contact will 
result in mounds or hills and craters being 
created as shown in C, figure 41 .  

c.  To disassemble the governor, proceed as 
follows : 

( 1 )  Remove the two governor guard 
mounting screws and the governor 
guard. 

(2)  Loosen the two governor brush assem­
bly mounting screws and slip the gov-

7 �. ' 
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Figure 41 . Governor contact suTfaces (enlarged) . 
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Figure 42. Governor, intenwl view. 

ernor brush assembly to the left so as 
to clear the edge of the governor. 

(3) Remove the screw which holds the 
governor to the motor shaft and slip 
off the governor. 

( 4) Remove the screws which secure the 
target and governor cover and remove 
the target and the cover. 

(5 )  Unhook the No. 6323 spring. 
( 6) Loosen the screw which clamps the 

feather spring on the end of the No. 
6314 contact spring (fig. 42) and lift 
the contact spring out of the governor 
shell. 

(7)  Remove the nut and lockwasher on 
the No. 6320 contact screw ( fig; 42) 
and lift out the contact screw. 

d. Governor contact points are made of tung­
sten. They are attached to a contact screw by 
solder. To remove old contact points, heat them 
with a soldering iron to free them from the 
contact screws. If one contact of a pair needs 
replacement, replace both contacts to avoid dif­
ficulty in obtaining proper seating of the con­
tacts. Solder the new points onto the contact 
screw and spring. The new point on the contact 
screw is alined properly when the contacting 
surface of the new point is perpendicular to a 



line through the center of the contact screw 
(fig. 43) . The new point of the contact spring is 
alined properly when there is no appreciable 
gap between any part of the contacting surface 
of the new point and a straight edge when 
checked as illustrated in figure 43. In some early 
models, contact springs were equipped with con­
tact points that screwed into the spring and 
were then bonded by a drop of solder at the end 
of the spring. New style springs are not 
threaded and are fastened only by solder. 
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Figure 43. A linement o f  governor contact points. 

e. If emergency operation is necessary even 
though trouble is experienced because of build­
ups or pitting and new contact points are not 
available, remove both contacts and dress them 
lightly with the fine carborundum stone fur­
nished in Tool Equipment TE-50 or TE-50-A. 
If a build-up is particularly large, it may be 
necessary to knock it off with a screw driver 
and then dress the surface with a carborundum 
stone. This treatment may make emergency 
operation possible, but replace both contacts 
with new ones as soon as possible. 

f. To reassemble the governor proceed as 
follows : 

( 1 )  Place the No. 6320 contact screw in 
the hole in its mounting block. Put 
a No. 2191 lockwasher and a No. 
6345 nut on the end of the contact 
screw. Tighten the nut securely. 

(2 )  Place the feather spring of the No. 
6314 contact spring under the clamp 
on its mounting block and tighten the 
clamp screw until the contact spring 
is held friction-tight. The contact 
should remain slightly separated 
(about .005 inch) . 

(3 )  Hook the No. 6323 spring onto the 
contact spring and turn the adjusting 
wheel until all tension is released. 
Contacts should return to the slightly 
separated position. 

( 4) Insert a piece of white paper behind 
the contacts (fig. 42) . 

(5 )  Illuminate the contacts with a flash­
light or other small lamp and turn the 
adjusting wheel until the contacts just 
touch. 

(6 )  Slide the contact spring to the right or 
left until the sides of the upper and 
lower contact points are in line. If a 
gap can be seen on either side of the 
contacts, loosen the contact mounting 
block retaining screw and move the 
top of -the block to the right or left. 
At the same time shift the contact 
spring to keep the contact points in 
line (fig. 44) . Tighten both the contact 
spring clamp screw and the contact 
mounting block retaining screw. 

(7) If gaps at the front or back of the 
contacts are noticed, use long-nosed 
pliers to twist the feather spring on 
the end of the contact spring (fig. 44) .  
Repeat any of the operations that may 
be required until the contacts meet all 
the requirements for position. 

( 8 )  Turn the adjusting wheel so that the 
tension of the No. 6323 spring is  
near the midpoint of its range. 

( 9 )  Reassemble the governor cover and 
the target on the governor and re­
mount the governor on the motor. 

73 

----- ----------------------------



S L I D E  S P R I NG IN O R  
O U T  T O  K EE P  CO N T A C T S  
I N  L I N E .  

A D J U ST B LO C K  T O  � 
C LO S E  G A P  AT � / 
E I T H E R  S I D E . \ 1 

\j 0 

W I T H  LO NG N O S E  P L I E RS H E R E ,  
G I VE S L I G H T  T W I S T  T O  F E AT H E R  S P R I N G  
T O  C LO S E  CONTACT G A P  A T  F R ONT 
O R  B A C K .  

F E AT H E R  S PR I N G  

S P R ING T E N S ION T O  C A U S E  
C O N TA C T S  TO J U ST M A K E  

T L  4 8 9 1 A  

Figure 44. Positioni.ng governor contacts 

g. Use a piece of clean cheesecloth moistened 
with carbon tetrachloride to clean governor 
contact disks. The smooth, even gray coating 
of oxide on the disks is a desirable condition ; 
do not disturb the contact disks unless there 
is excessive sparking at the brushes. Use No. 
0000 sandpaper to remove pits or burned spots 
from the contact disks. Use a piece of cloth 
to wipe off cuttings and particles. Do not touch 
the surface of the contact disks with the hands ; 
even the least bit of moisture or d irt can cause 
arcing. 

h. Replace the carbon brushes ( No. 78403) 
on the tips of the end-ring governor contact 
springs when the brushes have worn down to 
l;i r. inch. To replace individual brushes with­
out replacing an entire brush assembly, un­
solder the old brush from the spring. Clean any 
solder remaining in the hole from which the 
brush is removed. Insert the new brush in the 
hole and solder firmly in place. Place the gover­
nor brush assembly in the proper position and 
tighten the mounting screws. 

i. When the governor is reassembled com­
pletely, and new contacts are seated, run the 
motor under test for an hour. Check the speed 
every 15 minutes. Investigate any quick change 
in the speed of the motor. If the speed is 
erratic, disassemble the governor and recheck 
the contacts for build-ups and alinement. If 
there are build-ups, replace the contacts. Then 
test the motor again. If there is no appreciable 
change in the speed during an hour's test, the 
condition of the governor is satisfactory. 
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84. Armature Bearings 

a. When armature bearings are burned, 
cracked, badly worn, or i11jured, replace them 
with new ones. Be careful when removing and 
replacing bearings that no dirt gets inside the 
bearing races. All bearings should be properly 
lubricated before they are replaced on the shaft. 
Sometimes a paper washer placed over the ex­
posed side of a bearing will help keep out dirt. 
Always be sure, however, to remove the paper 
washer before inserti11g the armature in the 
end frames. In most large teletypewriter repair 
shops, there will be available some type of arbor 
press or bench type vise which ca11 be used to 
press the bearings onto the armature shaft. 
Slip the bearings onto the armature shaft as far 
as they will go fingertight with the dust covers 
Dearest the windings. 

b. Prepare two blocks of wood of equal length 
and about an inch longer than the shaft exten­
sion. Place one of these blocks on each side of 
the shaft, with one end bearing agai11st the 
inner bearing race and the other end against 
the rear vise jaw. Place another block betwee11 
the other end of the armature shaft and the 
other jaw of the vise. Tighten the vise slowly 
until there is an even pressure exerted on both 
sides of the beari11gs and until the bearing is 
pressed completely against the shoulder of the 
armature shaft. Do not b end the shaft. Repeat 
the procedure to mount the bearing on the other 
end of the armature shaft. Figure 45 illustrates 
the use of a vise in pressing a bearing on the 
shaft. 
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c. If a suitable type of vise is not available, 
install the bearings on the motor shaft in the 
following manner : 

( 1 )  Slide the bearings onto the armature 
shaft as far as they will go fingertight 
with the dust covers (when provided ) 
placed nearest the winding. 

(2 )  Prepare a piece of copper or brass 
pipe vvhich is about an inch longer 
than the shaft extension and which 
has an inside diameter slightly larger 
than the diameter of the armature 
shaft. Slip the copper or brass pipe 
onto the shaft so that it bears against 
the inner bearing race. If copper or 
brass pipe is not available, use iron 
pipe and a brass washer to avoid dam­
aging the inner bearing race. 

(3 )  Stand the armature on end with the 
pipe resting on the bench or work 
table (fig. 46 ) .  

(4 )  Place a block of hardwood over the 
other end of the armature shaft and 
pound with careful, even strokes until 
the bearing is forced firmly against 
the shoulder of the shaft. 

85. Distributor Disks 

Figu.re 46. Bearing pressed onto shaft by u.se of ha1nrner. 

a. Remove the brush arm assembly by 
loosening the brush arm retaining screw. Wrap 
a piece of clean, dry cheesecloth around the 
main shaft and main-shaft bracket below the 
distributor disk to catch any particles of grit 
from sandpaper. Then wrap a piece of No. 000 
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sandpaper around a block of soft wood having 
dimensions of about 2 by 5 by % inches. Place 
the block on the distributor disk and press 
down with the fingers (fig. 47) . Revolve the 
block about the axis of the main shaft ; at the 
same time, avoid undue pressure at any one 
point. As soon as the segments are almost 
smooth, remove the No. 000 sandpaper and 
replace it with No. 0000 sandpaper. Repeat 
the finishing procedure until the surface of 
the segments are smooth and polished. Do not 
remove any more metal from the segments 
than is necessary. Remove any dust or metal 
particles that may have accumulated between 
the segments. 

b. Particles from carbon brushes at times 
become imbedded into the surfaces of the cop-

per commutator segments and cause them to 
become dark. The discoloration resulting is a 
form of case-hardening and greatly increases 
the life of the segments. Unless the segments 
are deeply grooved, do not remove this discol­
oration. 

c. When the distributor disk is refinished, 
trim off any burrs that have formed on the 
ends of the segments. Such burrs can cause 
the carbon brushes to chip or break pieces out 
of the braided copper brushes. A coat of in­
sulating paint or varnish may be placed on the 
ends of the segments to prevent carbon dust 
or copper particles from shorting the seg­
ments. Do not allow paint to get on the upper 
surface of the segments where it would be 
picked up by the distributor brushes. 

Figure 47. Method of refinishing distributor disk. 
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86. Cleaning Transmitter Top Plate 

With a dry, clean sash brush, clean dust, 
paper lint, nonoily dirt, etc., from around the 
tape-retaining lid, tape-feed roll, and tape 
guide. To clean oil, grease, or gummy deposits 
from the transmitter top plate, wipe a piece 
of clean cheesecloth dampened with solvent 
( SD) . 

87. Cleaning Marking and Spacing Contact 
Banks 

With a piece of clean cheesecloth moistened 
with carbon tetrachloride, wipe off the con­
tacts and the contact screws. If a deposit of 
carbon is found on any of the contacts, polish 
lightly with a contact burnisher. Be sure not 
to remove too much of the contact. These con­
tacts are made of a very soft matwrial und, if 
cure is not taken, cun be rendered useless. 

88. Emergency Repairs on Main-Shaft 
Bracket 

When a replacement bracket is not available, 
broken stop-arm pilot screw lugs may be re­
quired. File the remainder of a broken lug 
until it is flush with the bracket. Cut an L­
shaped piece of brass to the size of the broken 
lug. Clamp the brass piece in position and drill 
two mounting holes through both the brass 
piece and the bracket casting. Remove the brass 
piece ; then tap the holes in the bracket casting 
to receive the machine screws for mounting the 
brass piece. Enlarge and countersink the holes 
in the brass piece so that the machine screws 
will pass through the holes and the screw heads 
are flush with the surface. Drill and tap the 
shoulder of the brass piece to receive the stop­
arm pilot screw. The finished emergency repair 
is illustrated in figure 48. 

Figw·e 1,.8. Ernergency repair on rnain-shaft bracket. 

Section IV. APPARATUS ADJUSTMENTS 

89. General  

u .  The information covering adj ustments 
given in this section is arranged in a sequence 
that usually is followed by teletypewriter 
repair personnel when a co:r_nplete readjustment 

of a transmitter distributor is undertaken. It 
is important that this be kept in mind by the 
repair or maintenance man because a change in 
a single adjustment may affect several other 
adjustments. When an adjustment is changed, 
check all related adjustments. 
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b. Spring tension values given in this tech­
nical manual are readings that should be ob­
tained when scales are used. Springs that 
cannot meet requirements and those for which 
no adj ustment instructions are given should 
be replaced with new springs. They may be 
ordered through usual supply channels. 

c. Before starting adjustments, remove the 
following parts : distributor cover, transmit­
ter cover, tape exit guide, tape transmitter top 
plate, tape transmitter snap panel, distributor 
base plate, and left bracket from the trans­
mitter assembly. When reference is made re­
garding the left, right, rear, clockwise, or coun­
terclockwise direction, the unit is viewed from 
the front or the transmitter end unless other­
wise specified. 

d. Never rotate the governor or fan in a 
counterclockwise direction ; this will cause the 
transmitting shaft to rotate backward, and 
mutilation of the distributor brushes will re­
sult. To avoid this, loosen the brush-holder 
clamp screw and turn the brush holder so as 
to lift the brushes from the disk. When refer­
ence is made regarding rotation of the main 
shaft, disengage the stop lever from the stop 
lug on the stop cam and rotate the governor 
or the fan in a clockwise direction. 

e. Instructions regarding adjustments usual­
ly are given in three parts : preparation, re­
quirements, and adjustments. At times, a re­
quirement can be checked or an adj ustment 
can be made without making any preparation, 
such as turning the main shaft, removing a 

guard, etc. In such cases, the preparatory step 
is omitted. In cases where adjustments pertain 
only to receiving transmitter distributors, at­
tention is called to the fact. 

H I GH 

( 1 )  Preparation gives the necessary in­
structions for arranging to check cer­
tain adjustments. 

(2 )  Requirements give the measurements, 
spring tensions, settings, etc., that 
give best results in operation. Some 
requirements have very small working 
margins ; others have large working 
margins. 

( 3 )  Adjustments are described which are 
necessary to make the equipment meet 
requirements for the best operation. 
Adjustments vary in nature and in­
clude replacement of an old spring 
with a nmv one, bending a weak spring 
with a spring bender, repositioning 
the operating cam, and many others. 
Because of the inherent characteris­
tics of various machines of the same 
model, some machines function better 
when clearances are adjusted to mini­
mum values, whereas, other machines 
give better results with clearances ad­
justed at maximum limits. Require­
ments are described in detail and, 
when adjusting a machine for the 
first time, all adj ustments should be 
made toward the midpoint between 
the maximum and the mm1mum 
values, but maximum and minimum 

OPERAT I N G  CAM 
MOUNT ! NG SCREWS 

OPERAT I NG CAM 

OPERATING L E V E R  

P I VOT SCREW 

Figure 49. illain-shaft ·reqni?·ements. 

78 

OPERAT I N G  LEVER 

A D J U ST I N G  SCRE'N 

TM 2222: -1 5 

- ------- -- ---· - - -- - - - - --- - - - - ------------------------ --- - - - - ------ - - _.:. _______ _ 



values should not be mixed hap­
hazardly. 

90. Main-Shaft Adjustment 
(fig. 49 ) 

a. PREPARATION . Rotate the main shaft until 
the operating lever roller j ust starts to ride up 
the high part of the cam. 

b. REQUIREMENT. Position the main shaft so 
that there is some clearance between the 
lower surface of the cam and the upper sur­
face of the operating lever when all the play 
of the operating lever is taken up in a direc­
tion to make the clearance a minimum. With 
the play in the operating lever taken up in a 
direction to make the clearance a maximum, 
this clearance should not exceed .040 inch. 

c. ADJUSTMENT. Loosen the main-shaft bear­
ing cap screws and raise or lower the main 
shaft. Tighten the screws. 

9 1 .  Motor Position 
a. PREPARATION. None required. 
b. REQUIREMENT. There should be a mim­

mum amount of backlash between the motor 
pinion and the main-shaft gear throughout the 
complete revolution of the main shaft. 

c. ADJUSTMENT. Loosen the four motor 
mounting screws and reposition the motor. 
Tighten the screws and recheck the require­
ment. 

BRAC KET 

-MAGNET BRACKET ---' 

MAGNET YOKE 
MOUNT I N G  SCREW --f:�a_:::::_j 
SH I MS 

TAPE STOP __ ____,_ 
MAGN ET 

MAGNET YOKE ----!-1 
.0 1 0 "  TO 020" 
CL EARANCE 

MAG N ET CORE 

92. Tape-stop Magnet Bracket {Universal 
Magnet) 
(fig. 50) 

This adj ustment applies to transmitter dis­
tributors equipped with a tape-stop magnet 
having only one coil designed for operation 
on either ac or de. 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  The air gap between both the upper 
and lower pole faces of the magnet 
yoke and the face of the armature 
should be approximately equal and 
should measure from .010 to .020 inch 
when the magnet armature is resting 
against the core. 

(2 )  There should be .00L1- to .012-inch 
clearance between the stop cam lug 
and the end of the stop arm when 
the armature is resting against the 
magnet core and the stop cam lug is  
opposite the end of the stop arm. Also, 
both the upper and lower pole faces 
of the magnet yoke should be parallel 
to the face of the armature, and the 
pole faces should not extend beyond 
either side of the armature. 

(3 )  The side of the tape-stop magnet 
armature, stamped C, designates 
heavy chrome plating. This side should 
be next to the magnet core when the 

CAM 

STOP ARM P I VOT SCREW T M 2 2 2 2 - 98 

Figu1·e 50. Tape-stop nwgnet bracke t  (univeTsal nwgnet) requirements. 
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unit is wired for d-e operation of the 
magnet. When the wiring is for a-c 
operation, the C side should be away 
from the magnet core to reduce chat­
ter and a-c hum. 

c. ADJUSTMENTS. 

( 1 )  Increase or decrease the number of 
shims on the magnet yoke mounting 
screws between the magnet yoke and 
the magnet bracket to adjust for 
equal air gap. Increase or decrease 
the number of shims between the mag­
net core and the yoke to adjust for 
the .010- to .020-inch air gap. 

(2 )  Loosen the two magnet bracket 
mounting screws and reposition the 
magnet bracket. 

93.  Tape-stop Magnet Bracket (D-e Magnet} 
(fig. 51)  

This adjustment does not apply to trans­
mitters used as part of Reperforator Trans­
mitters TG-26-A, TG-26-B, and TG-27-A, but 
applies to equipment using transmitter dis­
tributors equipped with a tape-stop magnet 
having two coils designed for operation on 
de only. 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  There should be .004- to .012-inch 
clearance between the stop cam lug 
and the end of the stop arm when the 
magnet armature is held against the 

STOP MAGNET-

STOP MAG N t.  T CO 

STOP ARM 

magnet cores and the stop cam lug is 
opposite the end of the stop arm. 

(2)  There should not be more than .010-
inch separation between the armature 
and one magnet core when the arma­
ture is resting against the other mag­
net core. Also, the magnet cores should 
not extend beyond the sides of the 
armature. 

c. ADJUSTMENT. Loosen the two magnet 
bracket mounting screws and reposition the 
magnet bracket. Tighten the mounting screws. 

94. Magnet Core Adjustment (Receiving 
Transmitter Distributors) 
(fig. 52) 

a. PREPARATION. None required. 
b. REQUIREMENTS. The armature should 

strike both pole faces simultaneously and any 
air gap between the armature and the pole 
faces (when the armature is held against the 
pole faces ) should not exceed .006 inch. The 
armature plate should cover fully the pole 
faces. 

c. ADJUSTMENTS. To adj ust, loosen the start 
magnet core mounting screws and position the 
magnet eore. Tighten the screws. 

95. Stop-arm Pilot Screws A 
( fig. 53 ) 

a. PREPARATION. Turn the main shaft until 
the end of the stop arm engages the stop cam 
lug. 

SCREWS 

L U G  

TL 2529A 

Figu1·e 51. Tape-stop magnet bracket (d-e magnet) 1·equ.irements. 
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Figure 52. Magnet core (receiving transmitter distributors) requirements. 
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Figure 53. Tape-stop a1·m requirements. 
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b .  REQUIREMENTS. 
( 1 )  The upper edges of the stop arm 

should overlap the upper edge of the 
stop cam .002 to .030 inch. 

screws up or down as required. Tighten the 
locknuts. 

( 2 )  The stop arm should be free on its 
bearings, but it should not have any 
perceptible play. 

c. ADJUSTMENT. Loosen the locknut on each 
of the two stop-arm pilot screws. Turn the pilot 

96. Stop Lever Pilot Screws Adjustment (Re­
ceiving Transmitter  Distributors) 
(fig. 52) 

a. Requirements and adjustments are given 
to cover both types of cams shown in figure 54. 

8 1  



When the reset extension is resting on the high 
part of the stop lug of the type shown in A, fig­
ure 54, there should be from .010-inch to .020-
inch clearance between the top surface of the 
stop lever and the lower surface of the stop cam 
at the closest point. The stop lever should be 
free in its bearings, but it should not have 
perceptible play. To adjust, loosen the stop 
lever pilot screw locknuts and position the 
stop lever. Tighten the locknuts. 

b. When i:.he type of stop cam lugs shown 
in B, figure 54 is against the end of the stop 
lever shown figure 52, the bottom edge of the 
stop lever <;hould be flush with or not more 
than .010 inch above the bottom edge of the 
lug on the stop cam. The stop lever should 
be free in its bearings, but it should not have 
perceptible play. To adjust, loosen the stop 
lever pilot screw locknuts and position the stop 
lever. Tighten the locknuts. 

A B 
TM 2 2 2 2 - 1 1  

FigunJ 5 1, .  Types o f  stop cams 1c�ed o n  receiving trans­

mitter distributors. 

97. Stop-arm Spring Tension B 
(fig. 53)  

a .  PREPARATION. Turn the main shaft until 
the stop arm rests on the low part of the 
stop cam ; however, the stop arm should not 
engage the stop cam lug. 

b. REQUIREMENTS. 
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(1) Sertes-governed motors. Hook an 8-
ounce scale over the end of the stop 
arm and pull at a right angle to the 
stop arm. A pull of 1 to 13,4 ounces 
should be required to start the stop 
arm moving away from the low part 
of the stop cam. The contact spring of 
the No. 86960 contact assembly should 
be held away from the stop arm when 
measuring the spring tension. 

Note. Equipments that use series-governed motor� 
but are not equipped with No. 86960 contact assemblies 

require a stop-arm tension of 5 to 7 ounces. 

(2) Synchronous motors. Hook an 8-ounce 
scale over the end of the stop arm 
and pull at a right angle to the stop 
arm. A pull of 5 to 7 ounces should 
be required to start the stop arm 
moving away from the lowest part of 
the stop cam. 

c. ADJUSTMENT. Replace the old spring with 
a new spring. 

98. Start Magnet Bracket Adjustment {Re­
ceiving Transmitter Distributors} 
(fig. 52) 

a. PREPARATION. See that the armature is  
against the pole pieces and that the armature 
extension rests on the bottom of the unlatch 
step of the stop lever. 

b. REQUIREMENTS. There should be from 
.002- to .006-inch clearance between the right 
edge of the unlatch step and the left edge of the 
armature extension at the closest point. The 
right 'edge of the latch step of the stop lever 
must be parallel to the left edge of the arma­
ture extension in its unlatched position. With 
the armature in the latched position, the rear 
edge of the stop lever should be flush with, or 
not more than, .010 inch in front of the rear 
edge of the stop cam lug. 

c. ADJUSTMENT. To adjust, loosen the start 
magnet bracket mounting screws and position 
the bracket. Tighten the screws. 

99. Armature S pring Tension Adjustment (Re­
ceiving T rcmsmitter Distributors) 
(fig. 55)  

a.  PREPARATION. See that the armature ex­
tension is in its latched position ( armature not 
attracted) and that the stop lever is held away 
from the end of the armature extension. 

b. REQUIREMENTS. A pressure of 3 to 31/z 
ounces should be required to start the arma­
ture moving when the push end of an 8-ounce 
scale is applied horizontally to the armature 
between the screws. 

c. ADJUSTMENT. Tighten or loosen the arma­
ture torsion spring by using the bearing stud. 

-------------- ---�-- - - - - -- - -· -----------



l 3 TO 3 2 OZS. 

'---- S T O P  L E V E R  S P R I N G 

T M  2 2 2 2 - 1 2 ' 

Fignre 55. Armature spring tension requirements (receiving trans·rnitter distr-ibuton). 

I 00. Stop Lever Spring Tension (Receiving 
Transmitter Distributors) 
(fig. 55) 

a. PREPARATION. With the armature in its 
latched position, hook a 32-ounce scale over 
the left end of the stop lever and pull horizon­
tally at right angles to the stop lever. 

b .  REQUIREMENTS. It should require from 12 
to 16 ounces to start the lever moving. 

c. ADJUSTMENT. If the required tension is not 
present, replace the spring. 

I 0 I .  Tape-feed Pawl Spring Tension 
(fig. 56 ) 

a. PREPARATION. Turn the main shaft until 
the feed pawl is in its uppermost position. Re­
move the four transmitter top plate mounting 
screws and lift the top plate straight up. Do 
not lose the end-of-tape stop pin ( if used ) . 

I TO 2 O Z S. TO H O L D  PAW L 
I N  V ER T I C A L  P O S I T I O N  

T M  2 2 2 2- 1 0 0  

Figure 56. Tape-feed pawl spring tension requirements. 

b. REQUIREMENTS. Apply the push end of an 
8-ounce scale to the feeding tip of the tape­
feed pawl and push horizontally toward the left. 
A push of 1 to 2 ounces should be required to 
hold the feed pawl in a vertical position. 

c.  ADJUSTMENT. Loosen the feed pawl mount­
ing screw and reposition the spring. Tighten 
the mounting screw. 

I 02. Detent Lever Spring Tension 
(fig. 57) 

a. PREPARATION. Hold the transmitter top 
plate upside down and in a horizontal plane. 
Make sure that the detent roller is resting in 
the hollow between two teeth of the feed-rol1 
ratchet. 

b. REQUIREMENTS. Hook a 32-ounce scale 
over the end of the detent lever and puli hori­
zontally against the tension of the spring. A 
pull of 15 to 18 ounces should be required to 
start the detent lever moving, when the detent 
lever is provided with a rounded surface oppo­
site the round boss for the spring as shown in 
figure 57. When a new style detent lever, having 
a protruding rib to facilitate hooking for the 
scale, is provided, the spring tension should 
measure 12 to 15 ounces. 

c. ADJUSTMENT. Replace the old spring with 
a new spring. 

Note. This a
·
djustment should be checked with the 

tape transmitter top plate removed. 

S3 
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V I DE O ,  THE SPR I NG TEN S I ON SHOUL D  MEASURE 12  TO 1 5  

OUNCES 
T M  2222- 10 1  

Figure 57. Detent lever spring tension requirements. 

I 03. Feed-roll Shaft Bearings 
(fig. 57) 

a. PREPARATION. Hold the transmitter top 
plate upside down. 

b. REQUIREMENTS. The feed-roll shaft shall be 
free in its bearings, and should have some end 
play but not more than .002 inch. 

c. ADJUSTMENT. Loosen the four feed-roll 
shaft bearing mounting screws and reposition 
the bearings. Tighten the mounting screws. 

Note. This adj ustment should be checked with the tape 
transmitter top plate removed. 

I 04. Tape Space Adjustment 
( B, fig. 58) 

a.  PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  Chadless tape. There should be a clear­
ance of .011  to .014 inch between all 
points of the tape guide and the re­
taining lid plate when the retaining 
lid is latched closed, and the end play 
should be taken in a direction to make 
this clearance a minimum. 

(2) Regular tape. There should be a clear­
ance of .006 to .008 inch between all 
points of the tape guide and the re­
taining lid plate when the retaining 
lid is closed and latched. 

c. ADJUSTMENT. Remove the two tape-retain­
ing lid plate mounting screws and add or re­
move the shims. Replace the mounting screws. 

I 05. Tape Guide 
(A, fig. 58) 

a. PREPARATION. None required. 
b. REQUIREMENTS. There should be equal 

clearance between the edges of the tape and 

F E E D  WH E EL RATC H ET 
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Figure 58. Tape space requirements. 
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the tape guide when the feed roll pins fully 
engage the tape-feed holes. 

c. ADJUSTMENT. Loosen the two tape-guide 
mounting screws and reposition the tape guide. 
Tighten the mounting screws. 

Note. Replace the tape transmitter top plate. When 
replacing this top plate, hold up the feed pawl so that 
it engages the feed roll ratchet. If the unit is equipped 
with the end-of-tape stop mechanism, hold the end-of­
tape stop pin to prevent it from falling from its guide. 

I 06. End-of-tape Stop Pin Guide (When Used) 
(fig. 59) 

a .  PREPARATION. Remove the transmitter 
top plate. Be careful not to lose the end-of-tape 
stop pin. 

b.  REQUIREMENTS. 
(1) Old style pa1·ts. There should be a 

clearance of .010 to .020 inch between 
the end-of-tape stop pin and the 
shoulder of the tape-guide plate when 
the side play of the pin is taken up in 
a direction to make the clearance a 
minimum. 

(2) Improved style parts. The end-of-tape 
pin should be centered in the small 
hole of the tape-retaining lid. The im­
proved tape guide has a recess milled 
in the shoulder opposite the end-of­
tape stop pin. 

STI F F E N E R ------' 

c. ADJUSTMENT. 
(1) Old style parts. Loosen the end-of­

tape stop pin guide mounting screws 
and reposition the guide. Locate the 
feed-roll shaft bearings so that the 
feed-roll shaft is free, with not over 
.002-inch end play, before tightening 
the mounting screws. Replace the 
transmitter top plate. 

(2) Improved style parts. Loosen the end­
of-tape stop pin guide mounting 
screws and reposition the guide until 
the end-of-tape stop pin is positioned 
in the center of the small hole in the 
tape retainer lid as gaged by eye. Lo­
cate the feed-roll shaft bearings so 
that the feed-roll shaft is free with not 
over .002-inch end play before tighten­
ing the mounting screws. Replace the 
transmitter top plate. 

I 07. End-of-tape Stop Contact Spring 
(fig. 59) 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  Place a straightedge across the top of 
the tape guide directly over the end-of­
tape stop pin. There should be a clear­
ance of .020 to .025 inch between the 

�-- U PP ER C O N TACT S P R I NG 

L_, ooa " TO . 0 1 2 "  

---- L O W ER C O N TACT S P R I N G  

T M  2 2 2 2 - 1 03 
Figure 59. End-of-tape stop mechanism 1·equi·rements. 
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bottom of the straightedge and the 
upper end of the stop pin. 

(2 )  There should be a gap of .. 008 to .012 
inch between the end-of-tape stop con­
tacts when the lower spring is resting 
against its stiffener. 

( 3 )  Place a piece of tape in the tape guide 
and close the tape-retaining lid. A 
pressure of 20 to 25 grams (measured 
with a gram gage Sig C stock No. 
60870H or equal) should be required 
to open the contacts. Measure the pres­
sure at the contact point. 

c. ADJUSTMENT. 
( 1 )  Bend the upper contact spring with a 

spring bender. A void any sharp bends 
or kinks. 

(2 )  Bend the lower contact spring stiff­
ener. 

( 3 )  Bend the lower contact spring with a 
spring bender. Avoid sharp bends or 
kinks. Remove the tape and recheck 
the requirements ( b ( 2 )  above) .  

I 08. Feed Pawl Spring Position 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1) There should be a clearance of at 
least .020 inch between the side of 
the feed pawl spring and the contact 
lever guide. 

( 2 )  There should be a clearance of at 
least .025 inch between the top edge 
of the feed pawl spring and the feed­
roll ratchet when the feed pawl is in 
its uppermost position. 

c. ADJUSTMENT. Modify the tape-feed pawl 
spring tension adjustment within its 
specified limits. Be sure to recheck all 
related adjustments. 

I 09. Detent Bracket 
(B, fig. 58) 

a. PREPARATION. Obtain a piece of tape that 
has been perforated with a series of . LTRS 
combinations. Either a regular or chadless tape 
may be used, but if chadless tape is used, the 
chads ( or lids) of one row of perforations 
should be bent back so that they do not obstruct 
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the holes. Check the tape carefully to be sure 
that the perforations are spaced 10 to the inch. 
Place the perforated tape in the tape guide so 
that the feed holes are engaged fully by the 
feed-roll teeth, and the row of unobstructed 
perforations are directly above the tape pins. 
With the detent roller resting in the hollow 
between two teeth of the feed-roll ratchet, turn 
the main shaft backward until the tape pins are 
flush with the bottom of the tape. Be careful 
not to damage the distributor brushes when 
turning the main shaft backwards. 

b. REQUIREMENTS. When the play of the tape 
on the feed-roll teeth is taken up toward the 
left ( direction of normal tape travel ) , the tape 
pin farthest to the right should just clear the 
right edge of the associated code perforation. 

c. ADJUSTMENT. Loosen the two detent 
bracket mounting screws and reposition the 
detent bracket. Tighten the mounting screws. 

I I  0. Tape-retaining Lid Plate 
(fig. 60) 

There are three types of tape-retaining lid 
plates in use. Either regular or chadless per­
forated tape may be used with types shown in 
A and B, but only regular perforated tape can 
oe used with the type shown in C. Types A and 
B are interchangeable on units designed to 
operate with chadless tape. Type C can be used 
only on units designed to transmit regular tape. 
Type A is designed to accommodate spliced 
chadless tape. 

a. PREPARATION. None required. 

b. REQUIREMENTS. 
( 1 )  Chadless tape. Type A and B tape­

retaining lid plates should be posi­
tioned so that the plate does not inter­
fere with the chads of the chadless 
tape pins. Also, the edges of the plate 
should be parallel to the tape guide. 
When checking this requirement for 
type B plates, take up the play be­
tween the tape-feed holes and the feed­
roll detent resting in the hollow be­
tween two teeth on the ratchet. 

(2 )  RegulaT tape.  Type A, B, or C tape­
retaining lid plates should be posi­
tioned so that the edges of the plate 
are parallel to the tape guide, and the 
openings in the plate are located cen-



trally with respect to the tape pins 
when the pins are in the uppermost 
position. 

c.  ADJUSTMENT. Loosen the two tape-retain­
ing lid plate mounting screws and reposition the 
plate. Tighten the mounting screws. 

� � 
A 

fOIOl lDl_2l 
8 

M;Ol lll_QJ 
c 

TL 53552- S  

Figw·e 60.  Types of tctpe-?·etaining lid plates. 

I I I .  Tape-retaining Lid Latch Spring Tens ion 

a. PREPARATION. None required. 
b. REQUIREMENTS. With the sloping surface of 

the tape-retaining lid latch resting against the 
transmitter top plate but not latched, hook an 
8-ounce scale over the upper end of the latch 
and pull at right angles to the formed upper 
end of the latch. A pull of 1% to 7 ounces should 

be required to start the latch moving on its 
pivot. 

c. ADJUSTMENT. Remove the spring and 
shorten slightly by bending a new tip at the 
end. Replace the spring and recheck the re­
quirement. 

I 1 2 . Feed-lever Adjusting Screw 
(fig. 61 )  

a .  PREPARATION. None required. 
b. REQUIREMENTS. When the contact lever 

bail is operated slowly by hand, the feed pawl 
should engage the first tooth above the hori­
zontal center of the feed-roll ratchet at the 
same instant the tape pins are flush with the 
upper surface of the tape guide. 

c. ADJUSTMENTS. Loosen the feed-lever ad­
justing screw locknut. Turn the adjusting screw 
counterclockwise if the tape pins extend above 
the top surface of the tape guide when the feed 
roll starts to move. 

F E E D  PAW L J U S T  E N G A G E S  

F I R S T  TOOTH A B O V E  C E N T E R  

O F  F E E D  R O L L  R AT C H E T  

F E E D  PAWL 

F E E D  L E V E R  

S P R I N G 

\ 
f/7 TO 1 9 · 0 Z S .  TO 

J U S T  STA R T  

L E V E R  MO V I N G  

\_ ' E E D  C E V E R  

F E E D  L E V E R  A D J U S T I N G  S C R E W  LO C K NU T  

F E E D  L E V E R  A D J U ST I N G  S C R E W  

Figu1·e 61 . Feed-leveT adjusting scTew Tequirements. 

T M  2222 - 1 0 4  
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I 1 3 . Operating Lever Adjusting Screw 
( fig. 62) 

a. PREPARATION. None required. 
b. REQUIREMENTS. There should be some 

clearance, but not more than .010 inch, between 
the face of a tooth on the feed-roll ratchet and 
the face of the feed pawl when the operating 
lever roller is on the peak of its cam and the 
detent roller is resting in the hollow between 
two teeth on the feed-roll ratchet. 

c. ADJUSTMENT. Loosen the operating lever 
adjusting screw locknut and turn the adjusting 
screw ( fig. 64) in or out as necessary. Tighten 
the locknut and recheck the requirement. 

D E T E N T  R O L L E R  

F E E D  R O L L  R AT C H ET 
T M  2 2 2 2 - 1 0 5  

Figure 62. Operating leve·r adjusting screw Tequirements. 

I 1 4. Feed-lever Upstop 
(fig. 63)  

This adjustment applies only to transmitter 
distributors that are equipped to use chadless 
tape and have an operating cam stamped with 
letter X on one surface. 

a. PREPARATION. Turn the main shaft until 
the detent roller rests in the hollow between two 
teeth on the feed-roll ratchet and the operating 
lever roller is on the low part of the operating 
cam. 

88 

b. REQUIREMENTS. 
( 1 )  With the operating lever roller on the 

low part of the operating cam and the 
detent roller resting in the notch be­
tween two teeth of the feed wheel 
ratchet, there should be 0.050- to 0.070-
inch clearance between the face of the 
feed pawl and the face of the first 
tooth above the horizontal center line 
of the feed wheel ratchet. The feed 

lever should be in contact with the 
blocking surface or the feed-lever up­
stop. 

(2 )  Rotate the motor manually until the 
adjusting lever just contacts the lobe 
of the feed lever (fig. 63) . With the 
contact lever bail in this position, 
there should be at least 0.002-inch 
clearance between the bail and each 
contact lever lobe. With the operating 
lever on the low part of the operating 
cam, there should be at least 0.010-
inch clearance between the radius of 
feed pawl or the feed spring and the 
feed wheel ratchet. If this clearance 
does not exist, refine the feed-lever up­
stop adjustment, 

c. ADJUSTMENT. Loosen the feed-lever upstop 
mounting screw and reposition the upstop. 
Tighten the mounting screw . 

. 0 5 0" TO .010 

F E E D  L E V E Rj 
U P S T O P  I 

M O U N T ING S C R E W  

F E E D  L E V E R  
D E T E N T  R O L L E R  

T M  2. 2 2 2 - 1 0 6  

Figure 63. Feed-lever upstop requirements. 

I 1 5. Marking (Lower} Contact Screws 
(fig. 64) 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  Chadless tape. 
(a) There should be a clearance of 0.020 

to 0.025 inch between the bottom of 
the straightedge and the top of each 
tape pin. 

(b) There should be a clearance of at 
least 0.002 inch between the contact 
lever bail and the lobe of each con­
tact lever. 
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(2 )  Regular tape. Requirements for units 
that are designed to use reg

.
ular per­

forated tape exclusively cannot be 
checked directly. The adjustment must 
be made to be sure the requirements 
are met. 

c. ADJUSTMENT. 
( 1 )  Chadless tape. Loosen the set screws 

of both the marking ( lower) and the 
spacing (upper) contact screws and 
back off the spacing contact screws. 
Turn the marking contact screws in or 
out, as necessary. Tighten the set 
screws of the marking contact screws. 

( 2 )  Regular tape. A straightedge is not 
required. Loosen the set screws and 
back off both the marking ( lower) and 
the spacing (upper) contact screws. 
Advance each of the marking contact 
screws until their contact points j ust 
touch the points on the contact 
tongues ; then advance each of the 
marking contact screws one additional 
full turn. Tighten the set screws of 
the marking contact screws. 

1 1 6. Spacing (Upper} Contact Screws 
( fig. 64) 

a. PREPARATION. None required. 
b. REQUIREMENTS. There should be a contact 

����=c{�����!J ___ _.., 
CONTACT L EV E R  S PRING ---------< 

O P E R AT I NG L E V E R  ADJUSTING 

SCREW L O C K NU T  

O P E R A T I N G  L E V E R  

A D J U S T I N G  S C R E W  

gap of 0.006 to 0.010 inch between the contact 
point of each spacing contact screw and its as­
sociated contact tongue when the operating 
lever roller is on the low part of the operating 
cam. 

c. ADJUSTMENT. Loosen the set screws of the 
spacing ( upper) contact screws if they have 
not been loosened as part of the adjustment 
given in paragraph 1 15. Turn each of the spac­
ing contact screws in or out, as necessary. 
Tighten the set screws. 

I 1 7. Contact-lever Spring Tension 
(fig. 64) 

a. PREPARATION. Turn the main shaft until 
tl� 3 operating lever roller rests on the low part 
of its cam. Connect a test lamp across the con­
tacts to determine when they separate. A suit­
able test lamp may be made from a small bulb 
and battery connected in series across the con­
tacts. Test Unit I-236 or Multimeter TS-297 jU 
can be used also to make this test. 

b. REQUIREMENTS. 

( 1 )  Chadless tape. Hook an 8-ounce scale 
under the horizontal portion of each 
of the contact levers (the scale rod 
j ust clearing the contact tongue pivot­
al mounting) and pull vertically up­
ward. A pull of 6 or 7 ounces should 

TA PE G U I D E  

STRAIGHT E D G E  

...__
TAPE P I N  

CONTACT LEVER 
BAIL 

---------- O P E R AT I NG LEVER 

H I  2 2 22· 107 

Figure 64. Contact screw and contact-lever spring tension requirements. 
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be required to separate the contact 
tongues from the marking contacts. 

( 2 )  Regular tape. Requirements for regu­
lar tape are the same as for chadless 
tape except that a pull of 3 to 4 ounces 
should be required to separate the 
contacts. 

c. ADJUSTMENT. Loosen the contact-lever 
spring anchor terminal screws and reposition 
the anchors. Tighten the terminal screws. Re­
place weak springs with new springs. 

I 1 8. Feed-lever Spring Tension 
(fig. 61 )  

a .  PREPARATION. Turn the main shaft until 
the operating lever roller rests on the low part 
of its cam. 

b. REQUIREMENTS. Hook a 32-ounce scale 
over the end of the feed lever (j ust below the 
spring hole) and pull upward in a line with 
the spring. A pull of 17 to 19 ounces should be 
required to start the feed lever moving. 

c. ADJUSTMENT. Loosen the terminal screw 
and reposition the spring anchor. Tighten the 
terminal screw. 

1 1 9. Tight-tape Stop (Auto-stop) Mechanism 
( figs. 65, 66, and 67) . 
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a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  New st11le (fig. 65) . 
(a) When the contacts are held closed 

by the contact operating post, the 
bottom of the tight-tape stop lever 
should be horizontal and the tight­
tape stop shaft should protrude ap­
proximately :y)_ 6  inch beyond the 
clamp (A, fig. 65) . 

(b) There should be a clearance of 0.015 
to 0.025 inch between the contact 
points and a clearance of 0.015 to 
0.025 inch between the right contact 

spring insulator and the tight-tape 
stop mechanism bracket when the 
contact operating post is held away 
from the left contact spring insula­
tor ( B, fig. 65) . 

(2)  Old style ( fig. 66 ) . 
(a) When the tight-tape stop lever is 

held so that the contact operating 
post is in a horizontal position, the 
tight-tape stop lever spring also 
should be in a horizontal position 

(b) There should 'be a clearance of 0 .015 
to 0.025 inch between the contact 
points and a clearance of 0.015 to 
0.025 inch between the right con­
tact spring insulator and the tight­
tape stop mechanism bracket. 

(3 )  Loop style (fig. 67) . 
(a) The loop of the tight-tape stop lever 

should be positioned to the right 
and downward so that it makes an 
angle of approximately 45o with the 
top of the transmitter. 

(b) The distance between the top sur­
face of the transmitter top plate and 
the middle of the bend of the tight­
tape stop lever should be 1% inches 
when the contacts are held closed by 
the contact operating post. Also, the 
tight-tape stop lever should pro­
trude approximately 7} 6  inch be­
yond the tight-tape stop lever clamp. 

(c) There should be a clearance of 0.015 
to 0.025 inch between the right con­
tact spring insulator and the tight­
tape stop mechanism bracket when 
the contact operating post is held 
away from the left contact spring 
insulator. 

c. ADJUSTMENT. 

(1 )  New style. 

(a) Loosen the tight-tape stop lever 
clamp screw and reposition the 
clamp. Tighten the clamp screw. 

(b) Bend the contact springs · to the 
right or left, B-S required, using a 
spring bender. Do not make any 
sharp bends or kinks in the springs. 

(2) Old style. 

(a) Loosen the tight-tape stop shaft col­
lar set screw and reposition the 
collar. Tighten the set screw. 

(b) Bend the contact springs to right or 
left, as required ; use a spring ben­
der. Do not make any sharp bends 
or kinks in the springs. 

---------------------
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(3)  Loop style. 
(a) Loosen the tight-tape stop lever 

clamp locknut and set �crew. Posi­
tion the lever and tighten the set 
screw and locknut. 

(b) Loosen the tight-tape stop lever 

TAPE GUIDE W I R E 

Co 2�"�; .oso" j 
T I GHT -TAPE STOP LEVER 

clamp screw and position the lever. 
Tighten the clamp screw. 

(c) Bend the contact springs to right 
or left, as required ; use a spring 
bender. Do not make any sharp 
bends or kinks in the springs. 

CONTACT OPERAT I N G  P O S T  

A B 
TM 2 2 2 2 - 1 0 8  

Figure 65. New style tight-tape stop mechanism requiTements. 

T I G HT - TA P E STO P L E V E R  

T I G H T - TA P E  S T O P  S H A F T  

S E T S C R E W 

C O N T A C T  O P E R AT I N G  P O ST 

L E F T - C O N T A C T  S P R I N G  

R I G H T - C O N T A C T  S P R I N G  

T I G H T - T A P E  S T O P  S H A F T ---

I N S U L AT O R 

T I G H T - TA P E  S T O P  M E C H A N I S M 

T I G H T - T A P E  S T O P  L E V E R  
.0 1 5 " T0 .0 2 5 " 

. 0 1 5 "  TO . 0 2 5 " TM 2 2 2 2 - 10 9  

FiguTe 66.  Old style tight-tape stop mechanism requiTements. 

9 1  

--- - ·---· 



TAPE TRANSMIT T E R  TO P P L ATE TIGHT-TAPE S TOP S HAF1 

TAPE STOP ROD CLAMP 

'--,--��/ L TIGHT· TAPE STOP 
CONTACT ASSEMBLY 

S TOP L E V E R  

TAP E  STOP R O D  C L A M P--------__; TL 53570 -S 

Figu1·e 67. Loop style tight-tape stop lever requirements. 

1 20. Carbon Distributor Brushes 
( fig. 68) 

a. PREPARATION. Turn the main shaft until 
the stop cam lug is engaged fully by the stop 
arm. Connect a test lamp or ohmmeter to the 
slip connection terminals No. 2 and 3 in the 
base of the transmitter distributor to determine 
when the brush leaves the segment. 
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b. REQUIREMENTS. 
(1)  The point of contact of each of the 

distributor brushes with its associated 
segment should be in line with the 
reference mark on the face of the dis­
tributor disk. The brushes also should 
be located centrally with respect to 
their associated segments. 

(2 )  Hook an 8-ounce scale under the end 
of each distributor brush spring and 
pull upward at a right angle to the end 
of the brush spring. A pull of 21;2 to 
3% ounces should be required to lift 
the brush from its segment. 

c. ADJUSTMENT. 
( 1 )  Loosen the brush-spring clamp screw 

and reposition the brushes. Tighten 
the clamp screw. 

(2 )  Loosen the brush-holder clamp screw 
so that the brush holder is friction­
tight. Turn the brush holder counter­
clockwise until the brushes are lifted 
from their segments. Bend the brush 
springs slightly, if necessary, until the 
contact surfaces of the brushes are 
equidistant from and parallel to the 
segments. Rotate the brush holder 
clockwise until the brushes rest 

------ - - - -- - - - - - - - - - - - -

against the segments with a pressure 
of about 3% ounces and tighten the 
clamp screw. Place a piece of fine 
sandpaper ( No. 000 or No. 0000 ) , ap­
proximately 1 inch wide, on the dis­
tributor disk between the brushes and 
the segments ( rough side next to the 
brushes) .  Draw the brushes over the 
sandpaper two or three times until 
the bottoms of the brushes are parallel 
to the surfaces of the segments. Re­
check the brush-spring tension re­
quirements and reposition the brush 
holder, if necessary. Replace the 
brushes when they have worn down to 
within � 6' inch of the spring. When­
ever it is found necessary to reposition 
the brush-- holder to obtain proper 
spring tension, the brushes should be 
resurfaced as described above. 

1 2  I .  Braided Copper Distributor Brushes 
(Low Brush Arm) 
(fig. 69) 

a .  PREPARATION. Turn the main shaft until 
the stop cam lug is engaged fully by the stop 
arm. Loosen the brush-holder clamp screw until 
the brush holder is friction-tight. Connect an 
ohmmeter or test lamp to slip connection ter­
minals No. 2 and 3 in the base of the transmitter 
distributor. Then turn the brush holder counter­
clockwise until the ends of the brushes j ust 
leave the associated segments as indicated by a 
reading of zero on the ohmmeter or by the test 
lamp flickering and going out. Touch each brush 
lightly in turn to see whether the circuit is re-

- -- --- - - - - - -- - - ---- -- - -- - - - - -- - - - - - - - --
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1---+----- D I STR I B UTOR "---''-' u...-
�--- O J  STR I SUTOR BRUSH ____ .../ 

1----'!-----'LJ NE UP ENDS OF BRUSHES:__ __ __, 
W I TH T H I S  L I NE 

B 
TM 2 2 2 2 - 1 1 1  

Figure 68. Carbon distributor brush requirements. 

stored. If the circuit cannot be restored by 
touching one brush at a time; the indication is 
that both brushes have left their segments 
simultaneously. Then turn the brush holder 
counterclockwise until the ends of the brushes 
just touch the associated segments. 

b. REQUIREMENTS. 
( 1 )  The brushes should be straight and 

the point of contact of each of the dis­
tributor brushes, with its associated 
segment, should be in line with the 
reference mark on the face of the 
distributor disk. The brushes also 
should be located centrally with re­
spect to their associated segments. 

(2)  There should be a clearance of 0.015 to 
0 .020 inch between the brush-holder 
stop post and the eccentric stop when 
the brushes are straight and j ust 
touching the commutator segments. 

c. ADJUSTMENTS. 
( 1 )  Loosen the brush clamp screw and re­

position the brushes. Tighten the 
clamp screw. 

(2)  With the brushes just touching the as­
sociated segments, loosen the eccentric 
stop mounting screw and reposition the 
eccentric stop. Tighten the mounting 
screw. Turn the brush holder clock­
wise until its stop post is in contact 
with the eccentric stop and tighten the 
brush-holder clamp screw. 

Note. Braided copper brushes frequently fray, and 
the small individual wires break off. This condition, in 

most cases, may be overcome by flowing a very small 
amount of solder into the brush to hold it in shape. Be 
careful to avoid the use of excessive amounts of solder 
and to prevent the solder from accumulating at the end 
of the brush which contacts the distributor disk. 

1 22. Braided Copper Distributor Brushes 
(High Brush Arm) 
(fig. 70) 

a .  PREPARATION. Turn the main shaft until 
the stop cam lug is engaged fully by the stop 
arm. Connect an ohmmeter or test lamp to slip 
connection terminals No. 2 and 3 in the base of 
the transmitter distributor. Then turn the 
brush holder counterclockwise until the ends of 
the brushes just leave the associated segments 
as indicated by a reading of zero on the ohm­
meter or by the test lamp flickering and going 
out. Touch each brush lightly in turn to see 
whether the circuit is restored. If the circuit 
cannot be restored by touching one brush at a 
time, it indicates that both brushes have left 
their segments simultaneously. Then turn "the 
brush holder clockwise until the brushes just 
touch the associated segments. 

b. REQUIREMENTS. 
( 1 )  The brushes and stiffeners should be 

straight and in contact with each other 
throughout their length. The point of 
contact of each of the distributor 
brushes with its associated segment 
should be in line with the reference 
mark on the face of the distributor 
disk. The brushes should be located 
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Figure 6.9.  B�·aided coppeF distr-ibutor brush (low brush ann) Tequirements. 

centrally with respect to their as­
sociated segments and the ends of the 
brush stiffeners should be %2  to Vs 
inch from the trimmed ends of the 
brushes. 

(2 )  There should be a clearance of 0.020 
to 0.025 inch between the brush-holder 
stop post and the eccentric stop when 
the brushes are straight and just 
touching the commutator segments. 

c. ADJUSTMENT. 
( 1 )  Loosen the brush clamp screw and 

reposition the brushes and the stif­
feners. Tighten the clamp screw. 

( 2 )  With the brushes just touching the 
associated segments, loosen

' 
the eccen­

tric stop mounting screw and reposi­
tion the eccentric stop. Tighten the 
mounting screw. Then turn the brush 
holder clockwise, until its stop post is 
in contact with the eccentric stop, and 
tighten the brush-holder clamp screw. 

c. ADJUSTMENT. Loosen the two operating 
cam mounting screws and reposition the cam. 
Tighten the mounting screws. 

1 24. Main-shaft Clutch Torque 

a. PREPARATION. Connect the transmitter dis­
tributor to the power supply and start the 
motor. If the equipment is not warm from 
operation, let the motor run for 10  minutes 
with the main shaft held in its normal stop 
position by the stop arm. The operating cam 
should be relieved of the operating lever load 
by removing the operating lever pivot screw 
and the operating lever. 

b. REQUIREMENTS. With the motor running, 
hook a 32-ounce scale over the stop cam lug as 
shown in figure 51.  A pull of 28 to 32 ounces 
should be required to hold the cam stationary. 

1 23 .  Operating Cam 

c.  ADJUSTMENT. Stop the motor and loosen 
the adj ustable clutch disk locknut. Turn the ad­
justable clutch disk clockwise to increase the 
torque or counterclockwise to decrease the 
torque. Hold the clutch disk in its final position 
and tighten the locknut against it. Use a No. 
76289 tool or a spanner wrench, if one is avail­
able, to hold the adjustable clutch disk while 
tightening the locknut. If a No. 76289 tool is not 
available, improvise a spanner wrench or hold 
the clutch disk by hand with the aid of a screw 
driver and turn the locknut down friction-tight. 
Turn the main shaft by hand until the stop cam 
lug is engaged fully by the stop arm. With the 

a. PREPARATION. None required. 
b. REQUIREMENTS. The operating cam should 

be positioned so that the No. 5 transmitter con­
tact tongue leaves the marking ( lower ) contact 
screw when the distributor brush is on the stop 
segment and the trailing edge of the brush is 
Ya 2 to ¥! 6 inch from the leading edge of the stop 
segment ( fig. 71) .  
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Figure 70. Braided copper distributor brush (high brush arm) requirements. 

STOP SEGMENT 

™ 2 2 2 2 - 1 14 

Figure 71. Position of distribt�tor brush on STOP seg­
ment when check is made of ope 1·ating cam require­
ments. 

movement of the main shaft blocked in this 
manner, tighten the locknut securely. Be care­
ful not to exert enough pressure to break any of 
the parts. Be sure to tighten the locknut before 
starting the motor, since the gears or the motor, 
or both, may be damaged if this is not done. 
Replace the contact operating lever. 

1 25. Tape Guide Wire 
( A, fig. 65)  

This adjustment does not apply to  transmit­
ter distributors used with Reperforator Trans­
mitters TG-26-A and TG-27-A. Transmitter 

�-- -- -- ---- -

distributors used with other equipment may or 
may not be equipped with this feature. 

a. PREPARATION. None required. 
b. REQUIREMENTS. There should be a clear­

ance of 0 .020 to 0.080 inch between the tight­
tape stop lever and the right-hand portion of 
the tape guide wire when the tight-tape stop 
lever is in the horizontal position. Also, the 
lower edge of the tight-tape stop lever should 
be even with the lower side of the tape guide 
wire. 

c. ADJUSTMENT. Loosen the tape guide wire 
mounting screws and reposition the guide wire. 
Tighten the mounting screws. 

1 26. Stop-arm Contact Spring Tension 
(A, fig. 72) 

This adjustment does not apply to transmit­
ter distributors that use synchronous motors. 
Some equipment that uses governed motors may 
not have this load-compensating feature. 

a. PREPARATION. None required. 
b. REQUIREMENTS. Hook an 8-ounce scale 

over the end of the contact spring and pull hori­
"
zontally away from the stop arm. A pull of 2 to 
23;4, ounces should be required to separate the 
contacts. When checking this requirement, be 
sure that the bakelite extension on the contact 
spring does not touch the stop arm. Shift the 
contact bracket, if necessary. 

c. ADJUSTMENT. Bend the contact spring to 
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Figm·e 72. Stop-arm contact spring and gap requirements. 

the right or left, as required, using a spring 
bender. A void sharp bends or kinks. 

1 27. Stop-arm Contact Gap 
( B, fig. 72 ) . 

This adjustment does not apply to transmit­
ter distributors using synchronous motors. 
Some equipment using governed motors may 
not have this load-compensating feature. 

a. PREPARATION. None required. 
b .. REQUIREMENTS. There should be a gap of 

0.015 to 0.020 inch between the stop-arm con­
tacts when the tape stop magnet armature is 
held against magnet cores. 

c. ADJUSTMENT. Loosen the two contact 
bracket mounting screws and reposition the 
contact bracket. Tighten the mounting screws. 

1 28. Governor Speed Adjusting Wheel Fric­
tion Washer 
(fig. 73 ) 

This adjustment does not apply to equipment 
with synchronous motors. 

a. PREPARATION. A preliminary adj ustment 
must be made in order to check the require­
ments. Remove the target and governor cover. 
Turn the speed adj usting wheel to the right 
or left until a pull of 13 to 14 ounces just 
separates the governor contacts. Hook a 32-
ounce scale ove1· the contact spring near the 
contact (fig. 73) and pull in line with the speed 
adjusting spring. 
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b.  REQUIREMENTS. Hook a 32-ounce scale 
over a bank pin inserted radially in the leather 
of the speed adjusting wheel and pull at right 
angles to the radius. A pull of 16 to 24 ounces 
should be required . to start the wheel moving. 

c. ADJUSTMENT. Remove the friction washer 
and bend the large projections as required. 

SCALE -----------U 

SPEED ---.___ 
ADJU S T I N G  

S P R I N G  

S C A L E  

GOVERNOR CONTACTS 

16 TO 24 OZS. TO 
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WHE E L  MOVI N G .  

FRICTION 
WASHER 

BANK PIN 

GOVERNOR 
SHELL 

'-- SPEED 
ADJUST I NG 

W H E E L  

T M  2 2 2 2 - 1 1 6  

Figure 73. Governor speed adjnsting 1uheel friction 

washer require?nents. 

1 29.  Governor Adjusting Lever Stop Plate 
(A, fig. 74) 

This adj ustment does not apply to synchro­
nous motors. 

a. PREPARATION. None required. 
b.  REQUIREMENTS. There should be a clear­

ance of 0.006 to 0.050 inch between the speed 
adjusting wearing strip and the governor shell 
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Figure 7 1,-. End-ring governor requirements. 

when the speed adjusting lever is held against 
the stop plate. 

c. ADJUSTMENT. Loosen the two stop plate 
:mounting screws and reposition the stop plate. 
Tighten the mounting screws. 

1 30. Governor Shims 
(fig. 74) 

This adjustment does not apply to synchro­
nous motors. 

a. PREPARATION. None required. 

b. REQUIREMENTS. With the governor speed 
adjusting lever in its unoperated position, there 
should be a clearance of at least 0.006 inch be­
tween the speed adj usting wearing strip and the 
adjusting wheel when the adjusting wheel is 
opposite the wearing strip and all the end play 
of the motor armature is taken up in a direction 
to make the clearance a minimum. 

c. ADJUSTMENT. Increase or decrease the 
number of shims on the armature shaft be­
tween the governor hub and the end frame 
casting of the motor (A, fig. 74) . 

1 3 1 .  Governor I nner and Outer Disk Contact 
Springs 
( fig. 75) 

This adjus'cment does not apply to synchro­
nous motors or to motors equipped with 
peripheral ring governors. 

a. PREPARATION. Remove the governor guard; 
the brush-spring plate, and the governor cover 
(fig. 74) . 

b. REQUIREMENTS. 
( 1 )  The distance from the inner surface 

of the governor cover to the highest 
point on the contact springs should be 2 %2 to 2%2  inch. 

(2)  Place a D socket wrench over the nut 
located in the center of the governor 
cover. Measure the radial distance 
from the vertical surface of the 
wrench to the point where the scale 
touches the curved surface of the inner 
disk contact spring ; use a 6-inch 
scale. This distance should measure 
1%2  to 1%2  inch. 

(3)  Measure the distance from the wrench 
to a point of contact on the outer disk 
contact spring in the same manner as 
prescribed in (2) above. This dis­
tance should measure 'K6 to 112 inch. 

c. ADJUSTMENT. Bend the inner and outer 
disk contact spring as required. A void any 
sharp bends or the springs may break. Replace 
the governor cover. 

1 32 .  Governor Brush-spring Plate Bracket 
(fig. 74) 

This adjustment does not apply to syn­
chronous motors or motors equipped with 
peripheral ring governors. 
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FigU1·e 75. Governor inner and outer disk contact spring requirements. 

a. PREPARATION. Remount the brush-spring 
plate if it was not remounted as part of the 
previous adjustment. 

b. REQUIREMENTS. 
( 1 )  A line through the center of the outer 

disk should pass through the center of 
each carbon contact brush (B ,  fig. 74) . 

(2 )  The surface of the brush-spring plate 
bracket on which the brush-spring 
plate is mounted should be in line with 
the outer surface of that part of the 
governor cover on which the target is 
mounted ( A, fig. 74) .  

(3) The brush-spring plate bracket should 
be parallel to the edge of the motor 
base plate. 

c. ADJUSTMENT. Loosen the two brush-spring 
plate bracket mounting screws and reposition 
the bracket. Tighten the mounting screws. 

1 33 .  Governor Brush-spring Pressure 
( fig. 74) 

Note. This adjustment does not apply to synchronous 
motors or to motors equipped with peripheral ring 
governors. 

a. PREPARATION. None reqmred. 
b. REQUIREMENTS. 

( 1 )  Apply an 8-ounce scale to the brush 
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springs near the carbon brush and 
push (or pull) horizontally in line 
with the armature shaft. A push (or 
pull) of 4V2 to 5% ounces should be 
required to start each brush moving 
away from its associated disk. 

(2 )  Both carbon brushes should lie fiat 
against their associated disks, and 
the outer edges of the brushes should 
be flush with or not more than %4 
inch inside of the outer edge of the 
disks. 

c. ADJUSTMENT. Loosen the two brush-spring 
clamping screws and slip out the brush springs. 
Bend the springs as necessary. Remount the 
springs and position them properly. Tighten 
the clamping screws. 

1 34. Governor Guard 
(A, fig. 74) 

Note. This adjustment does not apply to synchronous 
motors or to motors equipped with peripheral ring gov­
ernors. 

a. PREPARATION. None required. 
b .  REQUIREMENTS. There should be a clear­

ance of at least �6  inch between the governor 
guard and the edge of the target. 

c. ADJUSTMENT. Bend the governor guard 
until the requirement is met. 
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Figure 76. Peripheral ring governor brush reqnirements. 

1 35. Governor Brush-spring Tension 
(A, fig. 76) 

Note. This adj ustment does not apply to synchronous 
motors or to motors equipped with end-ring governors. 

a. PREPARATION. Remove the brush holder 
from its bracket. 

b. REQUIREMENTS. Apply the push end of an 
8-ounce scale to the end of each brush and push 
in line with the brush. A push of 3 to 4 ounces 
should be required to depress each brush to 
within 0.015 to 0.050 inch of the brush holder. 

c.  ADJUSTMENT. Replace the brushes that 
have weak springs with new brushes and 
springs. Remount the brush holder on its 
bracket. 

1 36. Governor Contacts 
(fig. 77) 

a. PREPARATION. Remove the target and gov­
ernor cover. The governor also may be removed 
to facilitate inspection or repair. Place a small 
piece of white paper behind the contacts to aid 
in viewing them. 

b. REQUIREMENTS. 
( 1 )  The contacts should be positioned so 

that the top contact is directly above 
the bottom contact. The edges should 
be in line. 

(2 )  The bottom surface of the upper con­
tact and the top surface of the lower 
contact should be parallel when the 
contacts are touching (not touching 
on one side only) . 

(3) The surface of the contacts should be 

free of build-ups but may have smalT 
pits. 

c.  ADJUSTMENT. The adj ustments of gov� 
ernor contacts generally are treated as a major 
repair since they must either be resurfaced or 
replaced with new contact screws and springs. 
Do not attempt to make temporary adjustments 
by filing, stoning or burnishing the contacts, or 
by changing the position of the contacts except 
for emergency operation. 

· 
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Figure 77. Governor contact alinement. 

1 37. Motor Brushes 

This adjustment does not apply to syn­
chronous motors. 

a. PREPARATION. Remove the hrush-holder 
caps. 

b. REQUIREMENTS. 
( 1) The motor brushes should be free in 

their holders without excessive play 
and should be at least % inch long, not 
including the brush spring or the 
spring-mounting extension. 

(2 )  At least one-third of the area of the 
ends of the brushes should be in con­
tact with the commutator. 
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c. ADJUSTMENT. 
( 1) Replace excessively worn or damaged 

brushes and brushes that have weak 
springs with new brushes and springs. 

(2)  Resurface the ends of the brushes ; 
use fine sandpaper. 

1 38. Starting Switch 

Note. This adjustment applies only to synchronous 
motors. Do not check this adjustment unless there is 
reason to believe the starting switch is out of adjust­
ment. 

a. PREPARATION. 
( 1 )  Remove the motor from the base and 

then remove the fan and motor pinion. 
( 2 )  Remove the end shield screws on the 

switch-commutator mounting screws. 
Then slip off the end shield. 

( 3 )  Slip the rotor out of the stator, until 
the brush-holder spring is accessible, 
and remove the spring. 

b. REQUIREMENTS. 
( 1 )  Hook an 8-ounce scale in the end of 

the brush-holder spring. A pull of 3 to 
3%  ounces ( 60-cycle motors) or ll/2 
to 2112 ounces ( 50-cycle motors) 
should be required to stretch the 
spring to a length of 5 inches. 

(2)  The brush holders should be mounted 
by the center set of mounting holes 
and should be free of bind. 

(3) The brush-holder stop pins should be 
well within the holes of the fiber disk 
when all play in the brush holders has 
been taken up in a direction which 
which make a minimum engagement 
of the pins with the fiber disk. 

c. ADJUSTMENT. 
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( 1 )  Replace a broken o r  weak spring with 
a new spring. 

( 2 )  Reposition the brush holders. 
(3 )  If there is too much play and a small 

washer does not cause the brush holder 
to meet its requirement, replace the 
brush holder with a new one. Reassem­
ble the motor and check thoroughly. 
Make an additional check by apply­
ing the push end of a 12-pound scale 
to the fan end of the motor shaft and 
push in line with the shaft. A push 
of at least 7 pounds should be re-

quired to start the shaft moving. Re­
mount the motor on the base and ad­
just its position. 

1 39. Break-Lock Mechanism 

A break-lock mechanism has been developed 
which permits a receiving station to stop trans­
mission from a transmitter distributor by use 
of the break signal. This mechanism is part of 
XD82 transmitter distributors used in Re­
perforator Transmitter TG-26-B. 

Note. For transmitter distributors equipped with a 
break-lock mechanism that provides means for stop­
ping transmission in response to a break signal which 
may be transmitted from receiving stations, or when 
steady signal line current has decreased to some pre­
determined value, make the adjustments given in para­
graphs 140 through 150. 

1 40. Mounting Plate 
(fig. 78) 

a. PREPARATION. The distributor brush arm 
should be in the stop position. 

b. REQUIREMENTS. The end of the shunt con­
tact lever should rest on its cam }'3 2 inch (plus 
or minus 7{,4 inch) from the edge of its notch 
in the cam. 

c. ADJUSTMENT. Unhook the contact pawl 
spring from its spring post and position the 
mounting plate by means of its elongated holes. 
Rehook the spring. 

1 4 1 .  Magnet Bracket 
(fig. 78)  

a. PREPARATION. Position the armature as 
indicated in b below. 

b. REQUIREMENTS. 
( 1 )  With the armature held against the 

core of the magnet, both faces of the 
core should be flush against the arma­
ture. 

(2) With the armature lever held against 
the high part of its cam by its spring, 
there should be a 0.002- to 0.003-inch 
clearance between the magnet core 
faces and the armature. 

c. ADJUSTMENT. ' 
( 1 )  For the first requirement, bend the 

magnet bracket at a point near the 
mounting plate. 
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Figure 78. Mounting plate requirements. 

(2)  For the second requirement, position 
the magnet bracket by use of its en­
larged mounting holes. 

1 42. Magnet Core 
(fig. 78) 

a. PREPARATION. The armature should be in 
its attracted position. 

b. REQUIREMENTS. The magnet core should be 
approximately equidistant from the ends and 
the sides of the armature. 

c. ADJUSTMENT. Position the magnet core 
by use of the enlarged holes in the magnet 
bracket. Recheck the magnet bracket adjust­
ments. 

1 43 .  Shunt Contact 
(fig. 79) 

a. PREPARATION .  Remove the shunt contact 
bracket from the mounting plate. 

b. REQUIREMENTS. Hook an 8-ounce scale to 
the insulator on the long contact spring and pull 
at right angles to the insulator. A pull of 1 to 
2 ounces is required to separate the contact 

. points. 

c. ADJUSTMENT. Bend the long contact 
spring. Replace the bracket. 

S H U NT CONTACT ___ � 
B R A C K E T  

L, ., , .,. 
SHUNT '------ CON TACTS 

TM 2 2 22- 26 
Figure 79. Shunt contact requi1·ement. 

1 44. Shunt Contact Bracket 
(fig. 78) 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  With the shunt contact lever on the 
high part of its cam, there should be  
some clearance ( not over 0.003 inch) 
between the post on the shunt contact 
lever and the insulator on the long 
shunt contact spring. 

(2)  Rotate the motor shaft by hand until 
the shunt contact lever j ust falls into 
the indent in its cam. With the con­
tact pawl kept in the unlatched posi-
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tion, the shunt contact lever post 
should exert pressure on the insulator 
of the long contact spring and pro­
vide a contact gap of 0.010 to 0 .020 
inch. 

c. ADJUSTMENTS. For both requirements, po­
sition the shunt contact bracket by use of the 
enlarged mounting holes. 

1 45. Push Rod Lock 
(fig. 80)  

a.  PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  With the stop pin of the push rod 
resting against its lock ( in the un­
locked position) ,  the end of the push 
rod should rest in the bearing in the 
mounting plate and should not extend 
more than 'l3 2 inch beyond it. 

(2 )  With the push rod in the disabled posi­
tion, the contact lever should be dis­
engaged from its cam. 

c. ADJUSTMENTS. For both requirements, 
position the push rod lock by use of its elongated 
mounting holes. 

1 46. Break Contact 
( fig. 8 1 )  

a. PREPARATION. 
( 1 )  With the contact pawl in the unlatched 

position and the push rod in its dis­
abled position, initially tension the 
long break contact spring against its 
short contact spring. 

(2 )  With the contact pawl in the unlat�hed 
position, hold the insulator on the long 
make contact spring away from the 
insulator on the long break contact 
spring. 

b. REQUIREMENTS. 
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( 1 )  Under the condition stated in a ( 1 )  
above, there should be some clearance 
( not over 0.003 inch) between the in­
sulator of the long break contact 
spring and the stud on the contact 
pawl (fig. 78) . 

( 2 )  Under the condition stated in a (2)  
above, hook an 8-ounce scale to  the 
insulator on the long break contact 
spring and pull at right angles to the 

spring. A pull of 1 to 2 ounces is re­
quired to separate the contacts and 
both contacts should break approxi- . 
mately simultaneously. 

c. ADJUSTMENTS. 
( 1) Bend the short break contact spring. 
( 2 )  Bend the long break contact spring. 

Recheck the requirement. 

1 47.  Make Contact 
(fig. 78) 

a. PREPARATION. None required. 
b. REQUIREMENTS. 

( 1 )  With the contact pawl in the unlatched 
position, the insulator on the long 
make contact spring should just make 
contact with the insulator on the long 
break contact spring. 

(2 )  With the contact pawl in the unlatched 
position, initially tension the short 
make contact spring against the stiff­
ener. Under this condition, the make 
contact gap should be from 0.010 to 
0.015 inch. It will be necessary to re­
move the 1 11456 cam while checking 
the following requirement. 

(3 )  With the contact pawl in the unlatched 
position and the armature held against 
the magnet core, hook an 8-ounce scale 
to each prong of the bifurcated short 
make contact spring at a point next to 
its contact, and pull at right angles to 
the spring. A pull of 1 to 2 ounces is re­
quired to break contact on each prong 
of the bifurcated spring. 

c.  ADJUSTMENTS. 
( 1 )  Bend the long- make contact spring 

( lJ  ( 1 )  above) . 
(2 )  Bend the short make contact spring. 

Recheck the requirement in b (2)  
above. Replace the cam. 

1 48.  Contact Pawl Spring 
( fig. 78)  

a. PREPARATION. Unhook the contact spring 
from the contact pawl and its spring post, and 
attach the loop of one end of the spring to some 
convenient object. 

b.  REQUIREMENTS. With an 8-ounce scale 
hooked to the free loop, a pull of 3% to 4 ounces 

. 
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is required to extend the spring to a length of 
17b inch when pulling horizontally. 

c. ADJUSTMENT. Replace the spring. 

1 49. Shunt Contact Lever Spring 
(fig. 78) 

a. PREPARATION. The shunt contact lever 
should be on the high part of its cam. 

b. REQUIREMENTS. Hook an 8-ounce scale to 
the lever (j ust under the point of engagement 
of the shunt contact lever with the cam) and 
pull in a direction parallel to the side of the 
base casting. A pull of 6 to 8 ounces is required 
to start the shunt contact lever moving away 
from the cam. 

c. ADJUSTMENT. None required. 

.1 50. Armature Lever Spring 
(fig. 78) 

a. PREPARATION. None required. 
b. REQUIREMENTS. 
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(1 )  The armature lever spring tension is 
set at the factory for use on 0.060-
ampere, signal line circuits, with the 
break-lock mechanism operating so as 
to stop transmission if the signal line 
current is reduced to 0.020 ampere or 
less. A pull of 11 to 13 ounces is re­
quired to extend the spring to a length 
of 1112 inches when pulling horizontal­
ly (fig. 78) . 

(2)  The spring setting and operation of 
the break-lock mechanism must be 
checked by operating the transmitter 
di�tributor with its signal circuit in 
series with a local test (or compa­
rable) circuit consisting of a source of 
115 volts de, a milliammeter, a variable 
resistor of approximately 6,000 ohms, 
and a jack, all in series. Adj ust the re­
sistor so that 0.020 ampere flows 
through the test circuit. Start the 
transmitter distributor in operation. 
If the transmitter distributor is equip­
ped with an end-of-tape stop feature, 
it will be necessary to short-circuit the 
associated contact or to run tape 
through the transmitter. The break­
lock mechanism should operate and 
stop transmission within 2 revolutions 

of the distributor after each restart­
ing with the push rod. When properly 

· adjusted, the break-lock mechanism 
should stop transmission when the sig­
nal line current is .020 ampere or less, 
but should not stop transmission at 
any time when the steady current is 
0 .025 to 0 .030 ampere. 

c. ADJUSTMENT. Loosen the two nuts which 
lock the armature lever spring stud and position 
the stud. 

Note. If it is desir�d to use the break-lock mechanism 
on .020-ampere line circuits, the armature lever spring 
tension should be adjusted to such a value as to cause 
the mechanism to operate and stop transmission if the 
signal line current is reduced to some value below .020 
ampere. A procedure similar to that outlined in the 
requirement described in b ( 2 )  above should be followed. 

1 5 1 .  Tape-feed Suppression Mechanism 
(Transmitter Distributor TT -2 1 J FG) 
{Receiving) 

Adj ust the tape-feed suppression mechanism 
after adjusting the end-of-tape stop contact 
spring and before replacing the top plate. 

a. TAPE-FEED LEVER ADJUSTMENT ( fig. 82) . 
( 1 )  Requirement. With the operating lever 

roller on the peak of its cam and the 
latching tooth on the tape-feed lever 
latch held in line with the edge of the 
tape-feed lever extension, there should 
be a 0.005- to 0 .020-inch clearance be­
tween the tape-feed lever latch and the 
tape-feed lever extension. 

( 2 )  Adjustment. Increase or decrease the 
number of shims between the lever 
mounting bracket and the distributor 
base casting. 

b. TRIP-OFF LATCH ECCENTRIC ADJUSTMENT 
(fig. 83) . 

( 1 ) Requirement. With the operating lever 
roller on the peak of its cam and the 
trip-off latch locked by the trip-off 
lever, there should be approximately 
0.062-inch clearance between the tape­
feed lever extension and the tape-feed 
lever latch. 

(2 )  Adjustment. Loosen the trip-off latch 
eccentric locknut and position the ec­
centric. Tighten the locknut. 

c. RESTORING LEVER ECCENTRIC ADJUSTMENT 
(fig. 82) .  
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Figure 82. Tape-feed leve1· latch and restoring lever eccentric adjustments. 

(1 )  Requirement. With the operating lever 
roller on the peak of its cam and the 
trip-off latch released, there should 
be a 0.020- to 0.035-inch clearance be­
tween the lower edge of the step on the 
end of the restoring lever and the 
upper edge of the restoring blade. 

(2 )  Adjustment. Position the restoring 
lever eccentric screw. When resetting, 
hold the operating lever against the 
operating cam and check that the trip­
off latch extension is carried at least 
0.010 inch below the latching tooth on 
the nonrepeat lever. If necessary, re­
fine the original adjustment to meet 
this requirement. If the adjustment 
cannot be made fully by using the 
restoring lever eccentric screw, posi­
tion the restoring blade up or down by 
using its mounting holes. 

d. TRIP-OFF LEVER SPRING TENSION (fig. 84) . 
( 1 )  Requirement. With the trip-off latch 

unlocked, unhook the nonrepeat lever 
spring. A pull of 4 to 6 ounces is re­
quired to start the trip-off lever mov­
ing when an 8-ounce scale is hooked to 
the lever in line with the upper spring 
hole of the lever and pulled hori­
zontally. If the spring meets the re­
quirement, rehook it. 

(2) Adjustment. Install a new spring. 

e. NONREPEAT LEVER SPRING TENSION (fig. 
85) . 

( 1 )  Requirement. With the trip-off latch 
in the locked position, a pull of 1 to 2 
ounces is required to start the non­
repeat lever moving when the push 
end of an 8-ounce scale is placed 
against the lever below the spring and 
pushed horizontally. 

(2 )  Adj�tstment. Install a new spring. 
f. TAPE-FEED LEVER LATCH SPRING TENSION 

(fig. 85) . 
( 1 )  Requirement. With the trip-off latch 

in its locked position and the feed­
lever latch against its eccentric, apply 
the push end of an 8-ounce scale and 
push horizontally against the spring 
post of the feed-lever latch. A push of 
1;2 to 11;2 ounces is required to start 
the latch moving. 

(2 )  Adjustment. Install a new spring. 
g. RESTORING LEVER SPRING TENSION (fig. 

85) . 
( 1 )  Requirement. With the transmitter 

distributor in its stopped position and 
the trip-off latch locked, a pull of 1;2 · 

to 11;2 ounces is required to start the 
restoring lever moving when an 8-
ounce scale is hooked on the lever in 
line with the spring and pulled hori­
zontally. 
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(2)  Adjustment. Install a new spring. 

h. TRIP-OFF LATCH SPRING TENSION (fig. 
85) . 

( 1 )  Requirement. With the transmitter 
distributor on its left side and the 
trip-off latch locked, unhook the trip­
off latch spring. With a 32-ounce 
scale inserted through the hole in the 
bottom of the base casting and hooked 
in the loop of the spring, a pull of 8 

to 1 1  ounces is required to stretch the 
spring to position length. If the spring 
meets the requirement, rehook it. 

(2 )  Adfustment. Install a new spring. 
i. RESTORING BAIL SPRING TENSION (fig. 85 ) .  

( 1 )  Requirement. With the transmitter 
distributor in the stopped position, un­
hook the restoring bail spring. With 
a 32-ounce scale hooked in the spring 

TAPE FEED 
LEVER LATCH 

ECCENTRIC 

NON REPEAT 

RESTORI NG 
EXTENSION 

RESTO R I N G  

RESTORING L E V E R  

T R I P -OFF LATC 
SPRING 

8 TO I I  O Z  TO 
STRETCH S P R I N G  ;\� 
TO POSITION LENGTH l 

loop and pulled horizontally, a pull of 
28 to 32 ounces is required to pull the 
spring to position length. If the spring 
meets the requirement, rehook it. 

(2 )  Adjustment. Install a new spring. 

I G2. Transmitter Operating 
men+ for Transmitter 
26/FG (Two-Channel) 
(fig. 86 )  

Lever Adjust­
Distributor TT-

This adjustment is made at the factory when 
the unit is assembled and should require atten­
tion only when the shim pile-up has been dis­
turbed or when new parts are being installed. 
Aline the B transmitter operating lever (front) 
with the A transmitter operating lever (rear) . 
To adjust, add or remove the shims between the 
operating lever bearing washer and the base 
casting. 

TAPE FEED LEVER 
LATCH SPRI N G  

1/2 T O  1 - 1/2 O Z  IO 
START LATCH MOVING 

I TO 2 OZ TO START 
EVER MOV I NG 

T R I P -OFF LATC H 

RING LEVER SPRING 

T BRACKET 
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TRETCH SPRI N G  
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Figure 85. Nonrepeat lever, tape-feed lever latch, r-estoring lever, trip-off latch, und restoring bail spring tensions. 
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Figure 86. Transmitter operating lever adjustment (two-channel transmitter distributor). 

153. Operating Lever Adjusting Screw and 
Link Adjustment (T we-Channel Trans­
mitter Distributors) 

When the operating lever roller is on the 
highest part of its cam, and the detent roller 
rests between two teeth on the feed wheel 
ratchet, there should be some clearance, not over 
0.010 inch, between the face of a tooth on the 
ratchet wheel and the face of the feed pawl 
(fig. 62) . To adjust, loosen the operating lever 
adjusting lock screw nut and position the ad­
j usting screw. Tighten the locknut and recheck 
the adjustment. In meeting these requirements, 
set the adjusting screws of both transmitters 
approximately the same in their operating 
levers. If this adjustment does not result, loosen 
the operating lever link clamp screws and 
lengthen or shorten the link so that the B trans­
mitter adjusting screw will be set approxi­
mately the same as the A transmitter adjusting 
screw when the B transmitter adjusting screw 
adjustment is remade. Tighten the operating 
lever link clamp screws and refine the B trans­
mitter adjusting screw. Tighten the nut ; re­
check the adjustment. See figure 87 for location 
of parts. 

154. Control Relay Timing Contacts and 
Transmitting Operating Lever Spring 
(T we-Channel Transmitter Distributors) 
(fig. 87) 

To check or make these adjustments, it is 
necessary to position the operating lever on the 
high part of its cam. 

a. See that the heavy contact spring is 
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straight. Adjust by bending the spring. 
b. Tension the middle or swinger contact 

spring against the heavy contact spring so that 
it requires 2% to 3% ounces to separate the con­
tact points. Measure the tension with an 8-
ounce scale hooked over the middle contact 
spring at the contact point. To adjust, bend the 
middle contact spring. 

c. The thin short contact spring should be 
tensioned against its stiffener so that it requires 
1 to 1% ounces to start the spring moving away 
from its stiffener. 

d. With the middle contact spring in contact 
with the heavy contact spring, there should be 
0.010- to 0.015-inch clearance between the con­
tact points of the thin contact spring and the 
middle contact spring. To adjust, bend the thin 
contact spring stiffener. Recheck the thin con­
tact spring tension. 

e. With the transmitter operating lever on 
the high part of its cam, there should be 0.010-
to 0.015-inch clearance between the insulator 
on the middle contact spring and the trans­
mitter operating lever. To adjust, position the 
control relay timing contact bracket by use of 
its mounting screws. 

f. Unhook the transmitting operating lever 
spring from the contact bracket. With the op­
erating lever on the high part of its cam, hook 
a 32-ounce scale to the spring and pull hori­
zontally. A pull of 7 to 12 ounces is required to 
stretch the spring to position length (fig. 87) . 
Rehook the spring. 

g. Be sure that the contact mounting screws 
clear the transmitter operating lever in all posi­
tions of the lever. If no clearance is present, 
readjust the contact springs and bracket. 

-- -- --- - - - - - ------------------ - -- --· 
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Figure 87. Control relay timing contacts (two-channel transmitter distributors). 

1 55. Lock Pawl Adjustments (A and B Trans­
mitters, Two-Channel) 
(fig. 88) 

With the operating lever on the high part of 
its cam, and the lock pawl in the blocking posi­
tion, there should be a 0.020- to 0.025-inch clear­
ance between the blocking surface of the lock 
pawl on each transmitter and the associated 
blocking surface of the wearing strip. To adjust, 
position the lock pawl by use of its mounting 
screw. 

c. Each prong of the short contact spring 
should be tensioned so that a pull of 1;2 to 1 
ounce is required to start each prong moving 
away from its stiffener. Measure the tension 
with an 8-ounce scale hooked to the prong at 
the contact point. To adjust, bend each prong of 
the short contact spring. 

1 56. Line-shorting Contact Adjustments (T we­
channel Transmitter Distributors, XD9 1 
Type) 
(fig. 89) 

Remove the contact assemblies to check these 
adjustments. 

a. The stiffener spring of each long contact 
spring should be straight. Adjust by bending. 

b. Tension the long contact spring so that a 
pull of 1 1,4 to 1 % ounces is required to start the 
spring moving away from its stiffener. Measure 
the tension with an 8-ounce scale hooked to the 
spring at the contact point. To adjust, bend the 
long contact spring. 

SEN D - STOP L E V E R  

d. With the long contact spring resting 
against its stiffener, there should be 0.020- to 
0.025-inch clearance between the contact points 
of the short and long contact springs. To adjust, 
bend the short contact spring stiffener and re­
check the short contact spring tension. 

1 57. Line-shorting and Transfer Contacts Ad­
justment (Two-channel Transmitter 
Distributors, XD93 Type) 
(fig. 90) 

Remove the contacts assemblies to check 
these adj ustments. 

a. The stiffener of the No. 5 contact spring 
should be straight. To adjust, bend the stiff­
ener. 

b. Each prong of the No. 5 contact spring 
should be tensioned against its stiffener so that 
a pull of 1,4 to % ounce is required to start each 
prong moving away from the stiffener when the 

. 020 " TO . 02 5 " ---f-'IIM''---�:l4rT�7""--'1c-"l �----------- LOCK PAWL 
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Figure 88. Two-channel type lock pawl adjustment. 
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Figu>·e 89. L hw-Bhm·ting contact adju.st-ments (XD.91 type only) . 

No. 4 contact spring is held away and an 8-
ounce scale is hooked over the spring at the 
contact point and pulled at right angles to the 
spring. To adjust, bend the No. 5 contact 
spring. 

c. The No. 4 contact spring should be ten­
sioned against the No. 5 contact spring so that 
a pull of 3 to 31;2 ounces is required to separate 
the contact points when an 8-ounce scale is 
hooked over the spring at the contact points and 
pulled at right angles to the contact spring. To 
adjust, bend the N o. 4 contact spring. After this 
adjustment has been made, check that the No. 
4 contact spring holds the No. 5 contact spring 
away from its stiffener 0.006 to 0.015 inch. 

d. With the No. 4 contact spring resting 
normally against the No. 5 contact spring, there 
should be a 0.020- to 0.025-inch clearance be­
tween Nos. 3 and 4 contact points. To adj ust, 
bend the No. 3 contact spring stiffener. 

e. Each prong of the No. 3 contact spring 
should be tensioned against its stiffener so that 
a pull of % to 1 ounce is required to start each 
prong moving away from the stiffener when an 
8-ounce scale is hooked over the spring at the 
contact point and pulled at right angles to the 
contact spring. To adjust, bend the No. 3 con­
tact spring. Recheck the adjustment described 
in d above. 

f. There should be approximately 0.004-inch 
clearance between the insulators of the Nos. 2 
and 4 contact springs. To adjust, bend the No. 
2 contact spring. 

g. There should be a 0.015- to 0.020-inch 
clearance between the Nos. 1 and 2 contact 
points. To adjust them, bend the No. 1 contact 
spring stiffener. 

h. Each prong of the No. 1 contact spring 
should be tensioned against its stiffener so that 
a pull of 1;2 to 1 ounce is required to start each 
prong moving away from its stiffener when an 
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8-ounce scale is hooked over the spring at the 
contact point and pulled at right angles to the 
spring. To adjust, bend the No. 1 contact spring. 
Recheck the adj ustment described in g above. 

i. Replace the contact assemblies. With the 
SEND-STOP lever rotated out of the way of 
the lock-pawl extension, and the lock pawl rest­
ing on the long contact spring insulator, there 
should be a 0 .015- to 0.020-inch clearance 
between the lower surface of the lock pawl and 
the upper surface of the blocking portion of the 
wearing strip. To adjust, position the contact 
assemblies by use of their mounting screws 
( fig. 91) . 

j. With the SEND-STOP lever in the STOP 
position and the lock pawl in the blocking posi­
tion, the operated long contact spring should 
move its short contact spring at least 0.004 inch 
away from its stiffener. To adj ast, bend the 
short contact spring stiffener (figs. 92 and 93) . 

1 5!3 .  Transmission Control Relay Switch Lever 
Pivot Plate Adjustment (on XD9 1 Type 
T we-channel T rcmsrnit+er Distributor) 

Position the pivot plate to meet the follow­
ing requirements ( see figures 91 for location 
of parts) : 

a. Fully engage the switch lever yoke with 
the switch knob so that the yoke does not bind 
when the switch is in either position. 

b. With the switch lever moved to the right, 
the SEND-STOP lever in the SEND position, 
the line-shorting contact held away from the 
lock pawl, and the transmitter operating lever 
on the high part of its cam, hook a 32-ounce 
scale under the lock pawl extension and pull 
vertically upward. A pull of at least 8 ounces is 
required to start the lock pawl moving (fig. 94) . 

c. With the switch lever moved to the left, 
and the lock pawl held out of the blocking posi-

- - - - - - ·- - -- -----·----
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Figure 90. Line-sho·rting and transje1· contact adjttstments (XD93 only). 

tion by the line shorting contact, the switch 
lever spring should have some end play (fig. 
91 ) .  To adjust, position the pivot plate by use 
of its mounting screws. 

1 59. SEND-STOP Lever Spring Tension {on 
XD9 1 Type Two-channel Transmitter 
Distributors) A and B Transmitters 

With the lock pawl in the blocking position, 
the transmitter operating lever on the low part 
of its cam, the transmission control relay switch 
lever moved to the left, and the SEND-STOP 
lever resting on the lock pawl extension, hook a 
32-ounce scale under the SEND-STOP lever 
adjacent to its lobe and pull vertically upward. 
A pull of at least 10 ounces is required to start 
the SEND-STOP lever moving away from the 
lock pawl extension (fig. 88) . Replace the top 
plate assemblies and their right end brackets 
on their respective transmitters. 

I 60. Transmission Control Relay Switch Lever 
Pivot Plate Adjustment (on XD93 Type 
Two-channel Transmitter  Distributors) 

Position the pivot plate to meet the follow­
ing requirements : 

a. Fully engage the switch lever yoke with 
the switch knob without binding when the 
switch lever is in either position. 

b. With the switch lever moved to the right, 
the SE ND-STOP lever in the SEND position, 
the line-shorting contact held away from the 
lock pawl, and the transmitter operating lever 
on the high part of its cam, hook a 32-ounce 
scale under the lock pawl extension and pull 
vertically upward. A pull of at least 18 ounces 
is required to start the lock pawl moving 
(fig. 94) . 

c. With the switch lever moved to the left, 
and the lock pawl held out of the blocking posi­
tion by the line-shorting contact, the switch 
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Figure 91.  Transmission control relay switch lever pivot plate adjustment (XD91 only). 
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lever spring should have some end play (fig. 
91) . To adjust, position the pivot plate by use of 
its mounting screws. 

1 6 1 .  SEND-STOP Lever Spring Tension (on 
XD93 Type Two-channel Transmitter 
Distributors} 
(fig. 88)  

With the lock pawl in the blocking position, 
the transmitter operating lever on the low part 
of its cam, the transmission control relay switch 
lever moved to the left, and the SEND-STOP 
lever resting on the lock pawl extension, hook 
a 32-ounce scale under the SEND-STOP lever 
adjacent to the lobe and pull vertically upward. 
A pull of at least 18 ounces is required to start 
the SEND-STOP lever moving away from the 
lock pawl extension. Replace the top plate as­
semblies and their right end brackets on their 
respective transmitters. 

1 62. Contact Springs and Armature Hinge 
Positions (Two-channel Transmitter 
Distributors) 

Position the contact springs and hinge brack­
ets to meet the following requirements : 

a. Line up all contacts within the limits in­
dicated in A, figure 95. 

b.  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 (B,  
fig. 95) . 

c. The width of each spring tang should lie 
entirely within the projection of the top and 
bottom edges of the slot in the spool head. How­
ever, the tang should not rub on the spool head 
when moved from its normal position of rest 
on the spool head in the direction of travel of 
the spring. 

d. The hinge pins should not bind in the holes 
of the hinge brackets ( C, fig. 95) . 

e. With the A spring tensions ( D, fig. 95) ap­
proximately equal (if not, adjust them) , both 
legs of the armature should bear against the 
hinge bracket when the relay is in the operated 
position and should also bear against the hinge 
bracket after the relay has been released. To 
adjust, slightly loosen the contact spring mount­
ing screws and position the springs and the 
hinged brackets. Tighten the mounting screws. 
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There should be some clearance between the 
armature and the adjusting stud over the entire 
armature travel. Bend the stud with a pair of 
long-nosed pliers to obtain this clearance. 

f. The adjusting nut should be sufficiently 
tight on the stud to prevent its being readily 
turned with the thumb and forefinger. To ad­
just, back off the adjusting nut from the adjust­
ing stud until its slotted portion is free of the 
stud ; then force the slotted parts of the nut 
closer together, using long-nosed pliers. 

g. There should be a .062- to .068-inch clear­
ance between the armature stop pins and the 
core. To adjust, turn the adjusting nut ( C, 
fig. 95) . 

1 63 .  Contact Spring Tension Adjustments 
(Two-channel Transmitter Distributors) 

Tension the springs toward the armature. 
Measure all spring tensions with the armature 
in the unoperated position except when the 
armature is operated as shown in D, figure 95. 

a. The A contact springs should have ap­
proximately the same tension and should hold 
the armature against the adjusting nut. A pres­
sure of % to 1 1/2 ounces is required ( applied to 
the back of the armature at a point approxi­
mately midway between the stop pins) to start 
the armature moving away from the adjusting 
nut. Adjust by bending the A contact springs. 

b. The C and H contact springs should be 
tensioned so that a pressure of 1 to 1 %  ounces 
is required (applied to the tip just in front of 
the contacts) to start the tang of each spring 
moving away from the side of the slot in the 
spool head next to the armature ( some are 
measured with the armature in the operated 
position) (D, fig. 95) . Adjust by bending the 
C and H contact springs. 

c. Tension the G contact spring toward the 
armature so that a pressure of Y;; to % ounces 
is required (applied at the tip of the spring) to 
start its operating stud moving away from its 
operating spring. Adjust by bending the G 
spring. 

d. The E contact spring should be tensioned 
toward the armature so that a pressure of 1 to 
1% ounces is required ( applied to both prongs 
at the tip of the spring) to start its contacts 
moving away from its associated C break con­
tacts. Adjust by bending the E spring. 

--------------- - - -· ·-· --- -----------'------
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e. Each B and J contact spring should be 
tensioned toward the armature and together 
with the tensions of any G springs which in turn 
may be tensioned against it. A pressure of % 
to 1 1;2 ounces is required ( applied to both 
prongs at the tip of the spring) to start its con­
tact away from its associated C break contacts. 
Adjust by bending the B and J contact springs. 

f. With the armature unoperated, there 
should be at least 0.006-inch clearance between 
the end of the armature-operated stud and the 
B spring. To adjust, bend the associated C break 
contact spring tang and recheck its spring pres­
sure. Recheck the B contact spring pressure. 

g. On break-make contacts of the spring com­
binations, the normally closed contacts should 
break before the normally open contacts make. 
Gage by eye. Adjust by modifying the spring 
tensions, stud gaps, and contact adjustments as 
required. 

1 64. Transmission Control Relay Contact 
Make Adjustments (T we-channel 
T ransmifter Distributors} 

a. Both contacts of the B bifurcated springs 
should make with their associated C break con­
tact springs when the armature is in the unop­
erated position. They also should make con­
tact with their associated C make contact 
springs when the relay is energized electrica11y. 
To adjust, bend the ends of the spring (obtain 
by bending only the ends of the B springs if 
possible) .  Recheck the spring pressures and the 
stud gap. 

b. Both contacts of the A and H contact 
springs should make with their associated C 
springs when the armature is in the operated 
position. To adjust, bend the bifurcated spring 
ends and recheck the spring pressures. 

c. Both contacts of the E spring should make 
with the C spring when the armature is in the 
unoperated position, and both contacts of the 
G spring should make with the E spring when 
the armature is in the operated position. To ad­
just, bend the ends of the springs ( obtain by 
bending only the ends of the E springs if pos­
sible) . Recheck the spring pressures. 

d. The A, B, and H contact springs should 
meet the following requirements. 

( 1 )  With the relay electrically energized 
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against a gage of 0.040-inch thickness, 
none of the make contacts should make 
contact with a mating contact on an 
associated H contact spring. 

( 2 )  With the relay electrically energized 
against a gage of 0.033-inch thickness, 
at least one of the contacts on each 
make contact spring should make con­
tact with its mating contact on an as­
sociated H contact spring. 

(3 )  With the relay electrically energized 
against a gage of 0.016-inch thickness, 
none of the make contacts should make 
contact with a mating contact on the 
associated C make contact spring. 

( 4) With the relay electrically energized 
against a gage of 0.009-inch thickness, 
at least one of the make contacts on 
each A and B contact spring should 
make contact with its mating contact 
on the associated C make contact 
spring. 

( 5 )  With the relay electrically energized 
against a 0.005-inch gage inserted be­
tween the armature and the core, both 
break contacts on each B spring 
should be separated from their mating 
contacts. To adjust, bend the tang on 
the associated C contact springs and 
recheck their pressures. 

e. Contact springs G, E, J, and their asso­
ciated C contact spring should meet the foBow­
ing requirements : 

( 1 )  With the relay unoperated, the con­
tact separation designated U should 
be at least 0.010 inch, and there should 
be a slight clearance at the points S 
(D, fig. 95) . 

( 2 )  With the relay electrically energized 
against a 0 .020-inch gage, the J con­
tact should not leave its associated C 
contact spring. 

( 3) When the relay is energized electri­
cally against a 0.055-inch gage in­
serted between the armature and the 
core, both break contacts on the E and 
J contact springs should be separated 
from their mating contacts on the C 
springs. To adjust, bend the tang on 
the associated C break and recheck the 
spring pressure. 
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Section V. FINAL TESTING 

1 65. Testing with Associated Equipment 

a. After a transmitter distributor has been 
overhauled or a major repair has been made, it 
should be operated under power so that its over­
all operation may be observed and checks made 
to watch the functioning of its parts. Field re­
pair shops where overhaul or major repairs are 
made usually will have available practically all 
the receiving equipment with which transmit­
ter distributors are used. In most instances, 
such associated equipment has incorporated in 
it, local test circuits. Examples are model 19 
teletypewriter sets, Reperforator Transmit­
ters TG-26-A, TG-26-B, and TG-27-A, and 
Teletypewriter Set AN jTGC-3. When such as­
sociated equipment is available, no special test­
ing circuits are necessary. 

b. When tests are made with associated 
equipment, refer to technical manuals covering 
the particular associated equipment for equip­
ment connections and operation performance. 
By referring to these technical manuals and 
through use of the equipment performance 
checklists and the trouble-analysis chart (par. 
76) , it can be determined quickly if the tests 
show that the equipment is operating satis­
factorily and, in case it is not, what the trouble 
may be, how it can be sectionalized, localized, 
and corrected. 

1 66. Test Power 

a. Transmitter distributors under test with 
associated equipment will be powered from the 
associated equipment. However, in the event 
tests independent of associated equipment are 
to be made, it will be necessary to provide a 
power supply, and testing personnel must be 
sure to check the equipment nameplate to b e  
certain which type of power is required. 

b. Transmitter distributors which have se­
ries-governed motors require 115 volts de or 
115-volt, 25- to 60-cycles ac. Transmitter 'dis­
tributors having synchronous motors require a 
source of regulated power, usually 60-cycle ac. 
Make connections between the equipment and 
the power supply with insulated leads ter-
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minated with test clips. Strapping necess�ry for 
testing may be made with any suitable wire. 

c. A ground connection is unnecessary to 
complete a signal circuit for testing, but it is 
well to attach a ground wire to the frame of the 
transmitter distributor to reduce danger of 
electric shock from worn insulation on leads, 
windings, etc., and bare wire making contact 
with the metal frame and feed-through from 
filter capacitors. A spring-type test clip on the 
ground wire will permit quick connections and 
disconnections. 

1 67. Testing Procedure 

a. When testing a transmitter distributor 
with its associated equipment, be sure that the 
associated equipment is in perfect operating 
condition. This can be determined if the asso­
ciated equipment is tested with a transmitter 
distributor which is known to be in perfect 
working condition. When such a test is made, 
check the range on the rangefinder scale of the 

· associated equipment. The associated equip­
ment should give satisfactory performance be­
tween the settings of approximately 10 and 90, 
or a span of about 80 points. 

b. After this is accomplished, exchange the 
transmitter distributor known to be in perfect 
condition for one which has been repaired and 
is to be tested. Operate the motor power switch 
to ON. Let the equipment run for 10 minutes 
and check the motor speed with the 87.6-vps 
tuning fork. Insert an RY test tape in the trans­
mitter distributor and operate the transmitter 
distributor ON-OFF (SEND-STOP) switch 
to ON ( SEND) . 

c. The tape should feed to the left. Again 
check the range on the range scale on the range­
finder of the associated equipment. There should 
be satisfactory performance when the range 
settings are for operating between settings of 
10 and 90. If the performance is not satisfac­
tory, check the adjustments associated with the 
transmitting mechanisms. Let the equipment 
operate for 10 minutes and again check the 
range. There should be correct transmission in 
the 10  to 90 range. 

T 



CHAPTER 6 

SHIPMENT AND LIM ITED STORAGE AND 

DEMOLITION TO PREVENT ENEMY USE 

Section I. SHIPMENT AND LIMITED STORAGE 

1 68. Disassembly 

Because the XD82 types of transmitter dis­
tributors used with Reperforator Transmit­
ters TG-26-A, TG-26-B, and TG-27-A are 
mounted permanently to the base of the chest 
furnished with these reperforator transmit­
ters, it is unnecessary to disassemble the trans­
mitter distributor. The complete chest is packed 
in one box, and repacking instructions are con­
tained in TM 1 1-2201 .  

1 69. Repacking 

a. The XD86 type transmitter distributors 
used with fixed plant equipment and replace­
ment XD82 type transmitter distributors for 
use with Reperforator Transmitters TG-26-A, 
TG-26-B, and TG-27-A, the two-channel type 

transmitter distributor and receiVmg trans­
mitter distributors should be repacked in the 
original individual boxes, if available. If the 
original boxes are not available, place the equip­
ment in a small cardboard box or wrap it with 
heavy wrapping paper. Place the box or 
wrapped equipment in a strong wooden box of 
appropriate size and cushion it with excelsior to 
prevent shifting of the equipment. The excelsior 
should be at least 3 inches thick between the 
sides of the box and all parts of the equipment. 
Nail the cover of the box securely and strap it 
with metal tape or strong wire. 

b. Mark repacked equipment clearly on the 
outside of the box to show the equipment con­
tained, condition of the equipment, and whether 
the equipment has been moistureproofed and 
fungiproofed and if so, the date. 

Section I I .  DEMOLITION TO PREVENT ENEMY USE 

1 70. Methods of Demolition 

a. S MASH. Use sledges, axes, handaxes, pick­
axes, hammers, crowbars, heavy tools. 

b. CuT. Use axes, handaxes, machetes. 
c. BURN. Use gasoline, kerosene, oil, flame 

throwers, incendiary grenades. 
d. EXPLODE. Use firearms, grenades, TNT. 
e. DISPOSE. Bury in slit trenches, fox holes, 

other holes. Throw in streams. Scatter. 
f. OTHER. Use anything immediately avail­

able for destruction of this equipment. 

1 7 1 .  Destruction of Components 

When ordered by your commander, destroy 

� � --·-� -------

all equipment to prevent its being used or sal­
vaged by the enemy. 

a. Smash (par. 170a) the relays, capacitors, 
switches, nameplates, and other identifying 
marks. 

b. Cut (par. 170b)  all wiring, cords and 
cables, relays, and transformer windings. 

c. Burn (par. 170c) technical manuals, dia­
grams, and circuit labels. 

d. Bury or scatter (par. 170e) any or all of 
the above pieces after smashing, cutting, or 
breaking. 0 

e. Destroy everything. 

1 1 7 
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APPENDIX I 

REFERENCES 
Note. For availability of items listed, check SR 3 10-20-3 for field manuals, training aids, and JANAP's. Check 

SR 310-20-4 for technical manuals, technical bulletins, supply bulletins, modification work orders, and Change;;. 

I .  Technical Manuals on Associated Equip­
ment 

TM 11-356 _ _ _  Radio Teletype Terminal 
Equipment ANjFGC-1 
or ANjFGC-1X. 

TM 1 1-358 _ _ _  Telegraph Central Office 
Set TC-3 and Switch­
board BD-100. 

TM 11-486 _ _ _  Electrical Communica-
tions Systems Engineer­
ing. 

TM 11-2056 __ Test Unit I - 236 and 
I-236-A. 

TM 1 1-2201 __ Reperforator Teletype­
writer Sets TC-16 and 
TC-17. 

TM 1 1-2203 - -l Teletypewriter Sets AN/­
AFM 102-2 __ t TGC-1 and ANjTGC­

J 1A. 
TM 11-2208 _ _  Test Set TS-2jTG. Tele­

type Manual No. 43. 
TM 1 1-2209 _ _  Teletypewriter Set 131B2 

( Teletypewriter Re­
peater Mixer AN/­
FGQ-1) .  

TM 1 1-2210 _ _  Instruction Book, 132A2 
Teletypewriter Sub­
scriber Set and Asso­
ciated Equipment. 

TM 11-2211 _ _  133A1 Teletypewriter 
Table and Associated 
Printer Apparatus. 

TM 1 1-2214 _ _  Teletypewriter Set 
ANjTGC-3. 

TM 11-2215 _ _  Teletypewriter TT-5/FG 
and TT-6/FG. 

TlVI 1 1-2216 _ _  Teletypewriter TT-7 jFG 
and TT-8/FG. 

TM 11-2217 _ _  Distortion Test Set TS-
383/GG and TS-
383AjGG. 

TM 1 1-2219 _ _  Typing Reperforator Sets 
10.4A and 10.5A (Tele­
typewriter) .  

2.  Painting, Preserving, and Lubrication 

TB SIG 13 _ _ _  Moistureproofing and 
Fungiproofing Signal 
Corps Equipment. 

TB SIG 69 _ _ _  Lubrication of Ground 
Signal Equipment. 

3. Packaging and Packing Information 

a. JOINT ARMY-NAVY PACKAGING SPECIFICA­
TIONS. 

JAN-D-169 _ _  

JAN-P-100 _ _  

JAN-P-106A _ 

JAN-P-116 
JAN-P-131 _ _  

Desiccants, Activated. 
General Specification. 
Boxes, Wood, Nailed. 
Preservation, Methods of. 
Barrier-Material, Mois-

ture-V aporproof, 
Flexible. 

b. U. S. ARMY SPECIFICATION. 

100-2E _ _ _ _ _ _  Marking Shipments by 
Contractors ( and Sig­
nal Corps Supplement 
thereto) .  

c. SIGNAL CORPS INSTRUCTIONS. 

720-7 _ _ _ _ _ _ _  Standard Pack. 
726-15 _ _ _ _ _ _  Interior Marking. 

4. Decontamination 

TM 3-220 _ _ _ _  Decontamination. 

5. Demolition 

FM 5-25 _ _ _ _  Explosives and Demoli-
tions. 

6. Other Publications 

SR 310-20-3 _ Index of Training Pub­
lications (Field Manu­
als, Training Circulars, 
Firing Tables and 
Charts, Army Training 
Programs, Mobiliza-
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SR 310-20-4 _ 

tion Training Pro­
grams, Graphic Train­
ing Aids, Joint Army­
Navy-Air Force Pub­
lications, and Com­
bined Communica­
tions Board Publica-
tions) . 

Index of Technical Manu-
als, Technical Regula­
tions, Technical Bul­
letins, Supply Bulletins, 
Lubrication Orders, 
Modification Work Or­
ders, Tables of Organ­
ization and -Equipment, 
Reduction Tables, 
Tables of Allowances, 
Tables of Organiza­
tion, and Tables of 
Equipment. 

SR 700-45-5 _ Unsatisfactory Equip­
ment Report (Reports 
Control Symbol 
CSGLD-247) .  

SR 7 45-45-5 _ 

Nav Dept Serial 
85POOO 

AFR 71-4 _ _  _ 

TB SIG 25 _ _  _ 

Report of Damaged or Im­
proper Shipment (Re­
ports Control Symbols 
CSGLD-66 ( Army) , 
SandA-70-6 ( Navy) , 
and AF-MC-U2 (Air 
Force) .  

Preventive Maintenance 
of Power Cords. 

TB SIG 66 _ _ _  Winter Maintenance of 
Signal Equipment. 

TB SIG 72 _ _ _  Tropical Maintenance of 
Ground Signal Equip­
ment. 

TB SIG 75 _ _ _  Desert Maintenance of 
Ground Signal Equip­
ment. 

TM 1-455 _ _ _ _  Electrical Fundamentals. 
TM 11-462 _ _ _  Signal Corps Tactical 

Communication Refer­
ence Data. 

TM 11-680 _ _ _  Teletypewriter Circuits 
and Equipment (Fun­
damentals) . 

TM 11-5500 _ _  Multimeter TS-297/U. 



APPENDIX II 

IDENTIFICATION TABLES OF PARTS 
Note. The fact that a part is listed in the tables in paragraphs 2 through 6 of this appendix is not sufficient 

basis for requisitioning the item. Requisitions must cite an authorized basis, such as T /O&E, T I A, SIG 7-8-10, 
SIG 10, list of allowances of expendable material, or another authorized supply basis. The Department of the Army 
Supply Catalogs applicable to the equipments covered in this manual are SIG 7&8, TT-21/FG, TT-25/FG, TT-
26/FG, and TT-52/FG. For an index of available supply catalogs in the Signal portion of the Department of the 
Army Supply Catalog, see the latest issue of SIG 1. 

I .  Identification I l lustration and I ndex 

a. Figures 101 through 153 illustrate and 
identify parts used in model 14 transmitter dis­
tributors. Numbers for parts shown in these 
illustrations are manufacturer's parts numbers. 
Signal Corps stock numbers for the parts il­
lustrated appear in paragraphs 2 through 6 of 
this appendix. In nearly all instances, Signal 
Corps stock numbers are the manufacturer's 
parts numbers plus the prefix 4T. 

b. As explained in paragraph 3, chapter 1, 
some XD82 type transmitter distributors are 
modified by the addition of a break-lock mech-

77082 BRACKET ( W ITH B E A R I N G  
CAPS, S C R E W S  AND LOCKWASHE RS) 

anism. When so modified, they are known as 
XD99 type transmitter distributors. An iden­
tification table of parts for this mechanism ap­
pears in paragraph 5 of this appendix. These 
parts are illustrated in figure 134. 

c. As explained in llb, the receiving type 
Transmitter Distributors TT-21/FG and TT-
25/FG are alike with the exception that Trans­
mitter Distributor TT-21/FG has incorporated 
in it a tape-feed suppression mechanism, which 
is illustrated in figure 123. The identification 
table of parts for the tape-feed suppression 
mechanism appears in paragraph 6 of this ap­
pendix. 

74 B38 B E A R I N G  CAP 
68 \ 1  SCREW 
2191  LOCKWASHER 

T M  2222·33 

Figure 101. Main-shaft mounting b1·acket assembly common to all types. 

------ -- -- ---- -------- -·---- -- ·-· --

1 2 1  
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500-181 FEED PAWL 

33-334 SCREW 

TM 2 22 2 - 39 

Figur·e 102. Tape-feed lever assembly common to all types. 

77004 B R ACKET 

300 - 137 L E V E R  G U I D E  

1 1 7 9  S C R E W  

3 00 - 106 L E V E R  B E AR I N G  

�-------- 3 3 - 3 3 5  S C R E W  

1 1 69 S C R E W  

1 0 1 4 3 9  F E E D  L E V E R  S TO P  

3 3 - 1 5 8  S C R E W  

2 1 9 1 LO C K W A S H E R  

3 6 4 9  W A S H E R  

T M  2 2 22 - 38 

Fig�tre 103. Contact-lever mounting bracket assembly common to all types. 

300- 170 LEVER NO.I IWITH ARMATURE ) 

TM 2 2. 2 2 - 4 0  

Figure 1 04. Contact levers with a1·mature common to all 
types. 
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'------- 6803 TERMINAL 
112-7 CONTACT SCREW --------.J 

300- 1 0 7  {/ONTACT SCREW BRI DGE ASSEMBLY 
TM 2222·42 

FigU?·e 1 05. Contact bridge assemblies common to all types. 

1 16 0  S C R E W -- = 

300 - 40 0  
B R A C K ET - L E F T  

6 7 4 6  S C R E W  
2 1 9 1  L O C K W A S H ER 

or--------.. 

S E E  N O T E  I .  S E E  NOTE 2 .  

3 0 0 - 2 0 1  B R A C KET­
RIGHT 

107241 BRACKET - R I G HT 

6746 S C R E W  
2 1 9 1  LO C K W A S H E R  

S E E  N O T E  3 .  

NOTES : 
I .  T H E L E F T  MOU N T I N G  BRACKET IS TH E S A M E  FOR ALL MODELS. 

2 .  THIS R I G H T  MOU N T I N G  B R A C K E T  I S  U S E D  O N  T Y P E S  X D 82 , X D B6 ,  
X D 79 , X D 9 5 , X D I O O  A N D  O N  T H E  T R A N S M I TTER U N I T  B O F  T H E  
X D 9 1  A N D  X D 9 3  T Y P ES .  

3, TH I S R I G H T  M O U N T I N G  B R A C K E T  I S  U S E D  O N  T R A N S M I TTER U N I T  
A O N  X D 9 1  A N D  X D 9 3  T Y P E S . 

Figure 1 06. Motmting brackets. 

TM 2222- 34 
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�-------8330 WASHER 

--------- 8 2 668 MAGNET CORE 

� 1 04537 S P R I N G  HOOK 

.r------------------1 8 2 7 0 1  MAGNET STRAP (ASSEM.) 
(WITH 4 8 5 1  T E R M I NALS ) 

�----- 104540 BRAC K ET 

�--------------------- 104669 MAG N E T ASSEMBLY -�---------------------J 

XD 79, XD95, AND X D IOO TYPES. _TM 2 2 2 2- 3 1  

Figure 1 07. Magnet assemblies. 
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104528 RETAINING --------,,.L=-------.:f 
RING 

104527 DISK -----l---1-t----l---+--+-+--___; 
ASSEMBLY 

-4/1----104530 RANGE 
SCA L E  

104529 H A N D L E  

X D 7 9, X D 9 5, AND X D I O O  T Y P E S  

400- 2 18 T ERMINAL '-----------'-- 1 1 7 7  3640 LOCKWASHER --�_J 
82249 WASHER ""·: 1 0 7 2 1 9  D I S K  A S S E M BLY ---------------]-' 

FOR TWO-CHANNEL TRANSM I T T E R  D I ST RIBUTORS 

400-218 TERMINAL 
3640 LOC.KWASHER ----...1 
82249 WASHE R  

X D 8 2  A N D  X D86 T Y P E S  

Figure 1 09. DistributQr disk assemblies. 

-----·----· --

TM 222 2-32 



c 

A 81731 SPRING 

4 1 3 8 2  S P R I N G  

��-----------------------------77 0 3 0  C O N TACT TONGUE 

XD 82 A ND XD86 T Y P E S  3618 I N SULATOR 

�7 4 0  SCRE W ·ifh.._. ________ -=:::::==-1 
.

6 2 4  WASH E R - B RASS 

0 5 2 20 BUSH I N G - BA K E L I TE 

7 70 3 0  C ONTACT T ONGUE 

L_-----------------------------------3618 I N SU L A TO R  

XD 7 9, XD 9 1, X D 93, X D 95 AND XD IOO TYPES 

N OT E :  
A N O .  8 1 7 3 1  S P R I N G  U S E D  W I T H  R EG U L A R  P E R FO R AT E D  TA P E  

N O  4 1 3 8 2  S P R I N G U S E D  W I T H  C H A D LE S S  P E R FO R AT E D  TA P E  

T M  2 2 2 2 - 4 1  

--- -- - -· - --

Figure 110. Contact-lever assemblies. 
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93009 BRUSH (-CAR B O N  CO N TA C T )  

400.c3 BR USH ( B R A I D E D  COPPER 

868l5 B R I)SH H O L D E R  A R M  

304.67 S C R E W  

B330 WASHER 

77048 B USH I N G  ( BAKELITE )· 

77063 STOP POS [051 SCREW 

86816 ECCEN TRIC 

86819 COLLAR 

STOP 

WIRE } 

8 0 9 5 7  S CR E W  --------------------------

7 7024 C L AM P P L ATE --------------------

7705 7 B RUSH H OL D E R  --------------------

X D 8 2  A N D  X D 8 6  TYPES 

86815 B R U S H  HOLDER ARM ----------------, 

8 0 4 6 7  SCREW �-------------------� 
8 33 0  WASHER 

77063 STOP POST --------------�--

77024 CLAMP PLATE 

7 7057 B R U S H  H O L D E R ---------------

8539 SCR E W  .r-----1 2 1 9 1  LOCKWASHER 
7002 WASHER 

----- 80957 S C R E W  

9300 9  B R USH 

'--------------- 101533 BRUSH HOLDER A S S E·M B LY ----------------.....l 
X D 79, X D  79 ,  A N D  XD 100 T Y P E S  

N OTE: 
B R US H  HOL D E R  ASSEMBLY FOR TWO- CHAN N E L  TRANS M I T T E R DIST R I B UTORS A R E  SAME 
AS 1 0 1 5 3 3 ,  E X C E P T I N G  THAT 8 1 8 1 4 S T I F F E N E R  IS ADD ED TO T H E  BR USH. 

Fig�we 112. Distributor brush-holder assemblies. 
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1 0 1 3 9 3  R E TA I N I N G  L I D  A S S E M B LY 

36 - 15 3  D O W E L  ----�-------------------, 
3 0 0 - 3 1 9  L 1 0  H O L D E R  ------------------, 
300 - 3 2 0  S H A F T  --------------------, 

9 74 4 5  R E TA I N I N G L I D  

9 9 2  3 0  L I D  P L AT E  ----------------, 

3 6 - 5 1  S H A F T ------� 

3 5 - 1 3 7  L A TC H S P R I NG ----

1 1 6 8  S C R E W  

9 5 9 5 4  S C R E W  
9 5 9 5 3  S H I MS 

300 - 32 2  L A T C H ---------

1 1 6 2  S C R E W  
1 0 3 - 2 7  WAS H E R 

U S E D  O N  X D 79 O N LY 
5 0 5 7  TA P E  G U I D E  P L A T E  

0 3  S C R E W  
8 4 1 4  E C C E  N T R:-:IC:------------" 

TOP V I E W  

1 1 59 S C R E W  

1 1 68 S C R E W  

3 3 - 3 3 7  S C R E W  ....--------- 3 5 - 3 3  S P R I N G 

3 0 0 - 3 1 4  D E T E N T  L E V E R  f--­
{ W I T H  R O L L E R A N D  P I N )  

8 4 9 1 W E A R I NG S T R I P  
7 2 0 6 9  S H I MS r-----
1 2 9 3  S C R E W  ---------

r--7 U S E D  O N  X D 7 9 O N L Y  '-1_! 1 6 2  S C R E W  ---------

3 0 0 - 3 0 3  F E E D  R O L L  
B E A R I N G  

3 00 - 3 1 2  D E T E N T  B RA C K E T 

8 49 0  T O P  P L AT E  

1 1 6 2  S C R E W  

3 0 0 - 3 0 2  FE E D  R O L L 

BOTTOM V I E W  
T M  2222 - 1 7 5  

Figure 113. T1·ansmitteT top plate for 1·ecewing transmitte1· distributo1·s. 
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1 0 1 3 9 3  R E TA I N I NG L I D  A S S E M B LY 

3 6 - 1 5 3  DOWE L ------------------------, 
300 - 3 19 L I D  H O L D E R ---------
3 0 0 - 320 S H A F T ----------------
9 74 4 5  R E TA I N I N G  L I D  
A. l l l6 2 8  R E TA I N I N G  L I D  

9 9 2 3 0 .  L I D  P L AT E ------+ 
3 5 - 1 3 7  L AT C H  S P R I N G  

300 - 3 2 2  L A T C H -�---+ 

36 - 5 1  S H A F T ---------1· 
9 5 9 5 4  S C R E W  P L AT E  ----tz====��JJ���-���� 
9 5 9 5 3  SH I M  
1 1 6 8  S C R E W --------.;__ _____ __, 

FOR C H A D L E S S  P E R FO R A T E D  TA P E  

TOP V I E W  

3 6 - 1 53 D O W E L  -----------------------'._.., 
300 - 3 1 9 L I D  HO L D E R ---------------------, 
300 - 3 2 0  S HA F T

--------�==�====�======�� 

72 1 38 R E TA I N I N G  L I D  

30 0 -3 01 TOP P L A T E  A S S E MBLY 
( S E E  B O T TOM VIEW ) 

S C R E W  

T A P E  G U I D E  PL ATE 
1 1 1 6 2 7  TA P E  GUIDE P L ATE 

7 2 1 40 L I D  P L A T E  -----�---._1ir:j t»ot--l--,...- 1 1 5  9 $ C R E W 

7 2 1 8 8  R E TA I N I N G  L ID A S S E M B LY 

Q8 4 9 1 W E A R I N G  S T R I P  
72069 S H I M  

2 9 3  SCREW ----------!_ 
r��T-:� E

T
A
O
� N�

L
��� I P.:-:1:---�.J 

300 - 3 0 3  F E E D  RO L L  -----r 
B E A R I N G  

FOR R E G U L A R P E R F O R A T E D  T A P E  

TOP V I E W  

(300 - 3 0 1  T O P  P L A T E  A SS E MBLY l ! S E E  B O T T O M  V I E W )  

S C R E W  

S C R E W  

..--------- 3 3 - 337 S C R E W  

�-=�--+t-- 300 - 3 1 2  D E T E N T  BRACKE T 

3 5 - 3 3  D E T E N T  S P R I N G  b 

H--1-"�--'-l-- 3 0 0 - 3 1 5  D E T E N T  L E V E R  
300 - 3 1 6  D E T E N T  RO L L E R  
3 6 - 7 3  P I N  

300 - 3 1 4  D E T E N T  A S S E M B L Y  

1 1 6 2 S C R E W  
30 0 - 3 0 2  F E E D  R O L L.  ------'========:=J----t= ----- 300 - 3 0 3  F E E D  R O L L  B E A R ING 

BOT TOM V I E W  

A I M P R O V E D  PARTS I N T E RCHANGEABLE W I T H  O L D  PA R T S  A S  A G R O U P  O N LY 
TM 2 222· 4 3  

Figw·e 114 . . Transmitter top plates jot" XD82, XD86, XD91, and XD93 types. 

1 3 1  



1 32 

0 

1 1 5 9  S C R E W  

TAPE G U I D E  W I RE 

S E E  N O T E  

97448 C O N TACT 
P I N G U I D E  

3640 LOCK WASHER +--------"---8�11 
103·27 WA S H E R  

'--------+- 97447 C ON TACT PIN 
0 0 
0 0 

F O R  X D 8 6 ,  X D 9 5 ,  A N D  X D I OO T Y P E S  O N LY 

,----- 97467 E N D - O F - TA P E  STOP 
C O N TACT ( AS S E M B LY) 

97446 B RAC K E T  
4 1 7 3 3  I N S U L ATOR 
9 7 7 2 1  C O N TAC T S P R I NG -TOP 
B l 7 2 6  T E R M I N AL 
4 1 7 3 3  I N S U L ATOR 
8 4 8 9 2  S T I F F E N E R  
9 7 7 20 C O N TACT S P R I N G - BOTTO M 
8 1 7 2 6  T E R M I N A L  
4 1 7 3 3  I N S U L ATOR 
4 1 7 3 2  C L A M P  P L AT E  
76 2 4 6  B U S H I N G - B A K E L I T E  
1 2 0 6  S C R E W  

6 746 S C R E W  
2 1 9 1  LO C K WA S H E R  

F O R  X D 8 6 A N D  X D 9 5 T Y P E S  O N LY 

N O T E :  
TAPE G U I D E  W I R E  ( 9 8 0 6 9 )  A N D  A WAS H E R  
( 7 0 0 2) A R E  O P T I O N A L  F E AT U R E S  A N D  
MAY B E  U S E D  O N  A L L  T Y P E S. 

TM 2222 · 44 

Figure 115. End-of-tape stop contact assembly. 

------·-----------



300 - 1 5 2  A D J U STI N G  L E V E R  

3 3 - 5 0 S C R E W 

7 7 0 5 0 A R M --� 

F O R  X D 9 l A N D X D 9 3 T Y P E S  

3 00 - 1 5 2  A D J U S T I N G  L E V E R  

3 3 - 5 0 S C R E W 

1 1 6 3  S C R E W  
3 6 4 0  L O C K W A S H E R  

7 7 1 4 2 B A l l.  

7 7 1 4 2  B A I L  � 
7 7 1 4 6 W E A R I N G  S T R I P  
1 1 6 3 S C R E W ( 2 )  

3 6 4 0 L O C K WA S H E R  

7 7 1 43 B A I L  A SS E M B LY 

7 7 0 5 0  A R M  
1 1 6 2  S C R E W 
3 6 4 0 L O C K W A S H E R  

X 0 8 2 , X D 8 6 ,  X D 7 9 ,  X D 9 5 , A N D  X D I O O  T Y P E S  
TM 2 2 2 2 - 37 

Figure 11 6. Contact-leve1· bail assemblies. 
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3 0 0 - 179 T ER M I NAL B L O C K  

3 4 - 64 NUT 
3 3 - 276 SC REW 

1 1 69 S C R EW 

'------------------- 9 5 2 0  TE R Ml NA L B O A R D  AS S E M B LY ----------------' 
IN X D 7 9 ,  X D 9 1 , X D 9 3 ,  X D 9 5  A N D  X D I O O  T Y P E S  

300- 179 TE R M I NAL BLOCK 

3 4 - 6 4  N U T  
3 3 - 276 SCREW 

1 1 6 9 S C R EW 

'-------------------- T E R M I N A L  BOA R D  A S S E M B LY --------------------' 

1 34 

I N  X D 8 2  A N D  X D 8 6 T Y P E S  

Figure 1 1 7. Tenninal bonrd assemblies. 

6745 SCREW 
"---- �VR�� INSULATING 

2669 LOCKWASHER 
'--------��M1 �g���R 

'------------- 77080 SLIP CONNECTION STRIP ASSEMBLY 

I N  XD 86 ,XD 9 1 ,  AND X D 9 3  TYPES 

Figure 118. Slip connection strip assembly. 

TM 2222-61 

T M  2 2 2 2 - 4 9  



104676 T E R M I N A L  BOARD S T R I P  

6745 SCREW I 
2 669 LOCKWASHER) ___ '""' 

1028 S C R E W  
3650 WAS HE R -BRASS 

3598 N U T  ,----------{ 2 19 1  LOCKWASHER (2) 
5446 SCREW 

(1026 SCREW 
2 19 1  LO C K WA S H E R  

iii•-- 73670 T E R M INAL BOARD 
ASSE M BLY ::)] 

FOR XD79, XD95, A ND XDIOO T Y P E S  

0 0 0 0 0  
0 0 0 0 0  

(1028 S C R E W  '----- 3650 WASHE R -B R A SS 

26 S C R E W  
1 9 1  LOC K WASHER 

FOR XD8 2 TYPE T M  2222-62 

FiguTe 119. TeTminal boards. 

104872 CLUTCH LEVER ASS E M B LY 

(WITH O I L  R E TAI NERS) 

"'--------------- 104870 O I L  RETA I N E R - F E LT ) 
USED ON XD 7 9 , XD 95 , A N D  X D  100 TYPES ONLY. 

FiguTe 120. Clutch levm· assembly. 

------ -----------

T M  2 2 2 2 - 7 3  

1 3 5  



74757 GUARD --------+ 

1297 SCREW ---------

3598 NUT 
2 19 1  LOCKWASHEFl\------til 
7002 WASHER 

62626 RESISTOR-20 OHMS ------' 

86958 CONTACT SPRING 

86955 CONTACT SPRING 
82547 INSULATOR 
74728 TERMINAL 
4 1 732 CLAMP PLATE 

fii'{ji/;l:§l"TIWfl�:_ _ _j�06S�5�C��;HING - 8AKELITE 
""----82548 INSULATOR 
'-------86953 CONTACT BRACKET 

1 1 5 9  SCREW 

.,_ ___ _,l��64?s 
L�;�:��HER 

86960 STOP ARM CONTACT ASSEMBLY 
TM 2222-48 

Figure 121 . Load compensation ·J'esistor and contact assembly for XD82 and XD86 types. 

74727 TERM INAL (2}------------------..... r------------- 77051 POST 

89482 COL L A R 
102 6 SCR E W  
2 1 9 1  LOCKWA S H E R  

1 206 S C R E W  
7 6 2 4 6  B U S H I N G  - BAKEL I T E  

4 1 7 3 2  C L A M P  P L ATE -------------------------� �------ 77040 CONTACT S P R I NG ( 2)  

'--------------- 4 1 733 I NS ULATOR ( 6 )  

�-------------------------- 8 94 84 CLAMP 

1 1 68 S C R EW 
3640 LOC K WASHER 

�------------------- 8 9 4 8 1  SHAFT 

32464 N U T--------------------------J 

,------------- 1 06C 1 8  CLAMP 

A. I 0572 1 ROD-{t,;t?�:;;:-·

,
�

. 
,· •• �··� .� ' •· 

1 1 68 SCREW ������L_-�.M4--------� 3640 LOCKWASHER 

49309 S C R EW 
70073 N U T  
70072 LOCKWASH E R  

. 1 36 

( j. . 
FOR X D 8 2  A N D  X D 8 6 TY P E S  ON LY 

A. NO. 10572 1 ROD IS USED ON R E P E R FORATOR TR A N S M ITTERS TG - 26 - A  A N D  
TG - 2 7 -A .  A L S O  MAY BE U S E D  O N  OT H E R  EQU I P M E N T. 

B. NO. 1 0 1 274 ROD I S  U S E D  W I TH C H A D L ESS P E R FO R ATED TA PE.  

Figure 122. Tight-tape stop mechanism assembly . 

----- -- · ---· ·  

TM 2222· 4 5  

----·-----------
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107210 51 DE PANEL 
(BLACK WRINKLE) 

107230 RELAY 
(WITH 108460 SCREWS) 

3598 NUT 7002 WASHER 2 1 91 LOCKWASHER 80342 SCREW 

1 38 

0 �---...r - - - - - - - - - -

" e-\�:::: .. :-:: ... ----�=---=---=----=-----=---=-=· -

IN X 0 91 AND X 0 9 3  TYPES 

s 8543 SCREW 

/1 107291 NAME PLATE 

'-. 107234 TRANSMITTER COVER 
(DULL BLACK) 

TM 2222-60 

Figure 124. Transmitter covers and transmission control relay assemblies. 



9 5 9 5  7 T R A N S M I TT E R  
SNAP PA N EL<BLACK WRI N K LE ) 

6272 9 N A M E  PLATE--------------------" �------ 62726 N A M E PLATE 

A. l05450 NAME PLATE -__ p 
A N U M B E RS 1 0 5450 A N D  r05451 N A M E  P L A T E S  A R E  U S E D  ON 

R E P E R FORATOR TRANSMITTERS TG - 26-A AND TG-27oA. 
FOR X D 8 2  LI.ND X D 86 TYPES O N LY 

105451  N A M E  PLATE 

107233 FRONT PA N EL 
r--------- ( B L A C K  W R I NKLE) 

1 0 7 1 72 NAME P L A T E---+--� / 8 5 4 3  S C R E W  
' 

�� ��1 � � � R E Wi---�+>o-18 
l'=======.l 

0 
FOR X D 9 1  A N D  X D 9 3  TYPES O N LY 

103 1 8  � i ��0'r N�E::cL=-------1 

TM 2 2 2 2 - 5 !  
Figure 1 25. Transmitter snap panel a,ssemblies. 

FOR X D82 AND XD86 TYPES 

FOR XD79, XD95, AND XDIOO TYPES TM 2222-50 

Figure 126. T;·ansmitter covers. 

1 39 



105723 BASE PLATE >------'1.! 
(WITH I NSULATOR) 

107091 LORD MOUNTING 

77068 BASE PLATE 

'F40 

0 

FOR XD82 TYPE ONLY 

FOR X D 86 , XD91 , AND XD93 TYPES 
Figure 127. Base plates. 

'Yi!i' ;;264 SCREW (FOR 
§I l_MOUNTING BASE PLATE ) 

>--- 105719  STUD 

0 

W ;;264 SCREW (FOR 
13 l_MOUNTING BASE PLATE ) 

0 

TM 2 2 2 2-59 



,.------------868 1 1  GUARO GOVERNOR 105724 BASE- BLACK GLOSS --------------

681 I SCREW 
219 1  LOGKWASHER 

6035 SCREW 
2846 WASHER 

87636 SCREW --------...;_'-... 

105448 NAME PLATE �---------� 1 1 1 (MOTOR OFF) 
105635 TOGGLE SWITC"H ASSEMBLY 
INCLUDES 91683 NUT-HEX f------,"}lll 
AND 9 1684 NUT-R lNG 

105449 NAME PLATE �-----�----� 1 (MOTOR ON ) 

El7636 SCREW ----------__.,-

8539 SCREW fl-------------t------1 ��61 L������
HER 

7002 WASHER 

r-l'lJ------ 1268 SCREW 

105630 LATCH HOOK 

100-84 SCREW 
r--H�----1 ���� �g�:t�

HER 

·�
�77128 WASHER- BAKELITE 

��� •E :r-� II I I 86951 RESISTOR -
(���-���� 

·�·�=� ) lill ' ' ' ' ' ' ·��=� > � E.�o-: 'o,�c----f.!f-.----77128 WASHER- BAKELITE 

r--��--�ll--------91683 NUT- HEX 
ta���fT-+��-------93075 NUT-RING 

U--'---�fl--------731 80 TOGGLE SWITCH ASSEMBLY �==�--------��==� 

Figure 128. Base assembly (XD82). 

· .- 105743 GABLE-LINE w.o 22 I S-O {105742 GABLE-CONTROL 

TM 2222 - 57 

14 1  



77077 BAS E-BLACK G L OSS 

8539 SCREW 

86 8 1 1  G U AR D - FOR 80352 
r----------------1 CE NTER CONTACT GOVERNOR 

2 1 9 1  LOCKWAS H E R  f----f--------,___1 
7001 WAS H E R  
7002 WASH ER 

6035 SCREW 
2846 WASHER 

6746 S C R E W  
2 1 9 1  LOCKWASHER 

142 

0 

C A B L ES 
PART D E S C R I P T I O N  W I R I NG D I AG R A M  

N U M BER N U M B E R  
7 7 1 36 L I N E  
7 7 1 26 POWER 
874 6 9  STOP A R M  CONTACT 20 8 4 F  

7 7 1 3 5  CONTROL 
1 03 0 8 3  CONTROL A N D  STOP A R M  CONTACT TM 2 2 2 2 - 5 8 

Figure 129.  Base assembly (XD86) . 

-- -- -- - ---------- - -



2 1 9 1  L O C K W A S H E R  ----l{--�-t----8 5 3 9  S C R E W  } 
7 0 0 2  WA S H E R  
4 4 0 4 1  S PA C E R 

6 7 4 6  S C R E W  
2 19 1  L O C K W A S H E R  

6 746 S C R E W  . 
2 1 9 1  L O G K WA S H E R  

8 0 4 4 4  S C R E W  
2 1 9 1  L O G K WA S H E R  

1 0 5 8 0 3  T O G G L E S W I T C H  
( W I T H

. 
9 1 6 8 3  N U T - H E X , 

AN D 9 1 6 8 4  N U T - R I N G )  

0 

B A S E  

N A M E  PL ATE - O R D E R  B Y  l---1ifl+-+H D E S C R I PT I O N, FOR E X AMPLE; 
X D 9 1 G L  N A ME P L ATE 

��-1\-H-!-!!--- 83408 S C R E W  

.1.--------4-!L- 2 8 4 6 WASHE R I ©o J 6035 S C R E W  

D �!it�6��8�o g�:��H E R  
3438 WA S H E R  

Q ::'·��il",\------m- 7 7 1 2 8  WA S H E R - B AKE L I T E 

i l_ lrJl  I ll 74691 R E S I S TO R - 1 6 00 O H M S  

2�� rml; . ( 8 00 -800) 

I ' 
I I y: - J  \ " ;:-k =."'-' 7 7 1 2 8  WAS H E R - BA K E L I T E  

t ··J a ::; 
(10 72 0 5  B A S E  ( A S S E M BLY) lB L AC K  W R I N K L E 

6 8 1 0  S C R E W  
2 6 6 9  L O C KWA S H E R  

7 2 1 9 4 D O W E L  

6 74 5  S C R E W  
2 6 6 9  LO G K WA S H E R  

1 0 7 2 0 6  AD A P T E R  PL A T E  

107 2 3 8 P I V O T  S T R I P, 

6 746 S C R E W  "'--H---'--j2 1 9 1  LOG K WAS H E R  
7 0 0 2  WAS H E R  

10 7 2 2 6  S W I TC H  L E V E R  

105863 G A B L E - M A I N  
( W. D . - 2 2 7 1 )  

T M  2222- 55 

Figure 130. Base asse·mbly (XD91 and XD93) (two-channel) . 
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9 7 4 6 1  B A SE-WA L N U T  

��--------------------� 

1 2 6 4 

8539 S C R E W  
2 1 9 1  L O CKWAS H E R  f----�H---+1+-------, 
7002 W A S H E R  

8 5 4 8 3  P L A T E  

3 5 5 0 3  F O OT - R U B B E R  

1 0 1 8 3 0  B A S E  P L A T E  
( W I T H  I N S U LATOR) 

S A S E - WA L N U T  
(TOP V I E W )  

8 0 4 6 0  C A B L E  Cl.AM P 
72508 S C R E W  
2 1 9 1  LOC K W A S H E R  

1 1 6 0  S C R E W  
2 1 9 1  LOC K W A S H E R  

7002 WAS H E R  

) 

U S E D  ON XD95 O NLY 

U S E D  ON XD95 O N L.Y 

TM 2 2 2 2 - 5 6  

Figu1·e 131. Base and base 1Jlate assembly ('receiving type) . 

1 44 
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105718 BLOCK 
I 0 7  33 5 LATCH�::-:;;-;;:--{--�---
87635 SCREW 
833 0 WASHER 
2191  LOCKWASHER 
63885 NUT 

105725 D ISTR I BUTOR COVER ASSEM BLY 

( BLACK WRIN KLE ) 

A. THESE PARTS NOT FURNISHED ON EARLY M O D E L  COVER S . 

7826 CHANNEL- RUBBER 

1 1 6 0 SC R E W  
76099 WASHER 
3598 NUT 

1 1 6 0  SCREW 
76099 WASHER 
3598 N U T  

F O R  X D S Z  T.YPE ' ONLY 

l J t J 

O L D  STYLE 

J l J 

N E W  STYLE 

91224 D I ST R I BUTOR COVER ASSEM BLY 

( BLACK WRI N KLE ) 

FOR X D 8 6  AND X D 9 1  A N D  XD93 TYPES 

t J t 

80731 D I ST R I BUTOR ,COVER-WALNUT 

FOR X D79 , XD95 AND XD 100 TYPES 

Figure 132. Distributor cover assemblies. 

1 1 60 S C R EW 
76099 WA S H E R  
3 5 9 8  N U T  

108401 STR I p� LEATHER 

145 
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B R EA K  L O C K  
M A G N E T  CO I L S 

300 - 1 08 
B R I DGE�====================���-j 

L O W E R  C O N TA C TS 
S T R I P  M A R K I N G  

86951 R E S I STO R 525 O H MS 
{ 1 7 5 - 350) 

P U R P L E  

S P L I C E ,  S O L D E R  
A N D  TA P E  

W H I T E  

NOT E ·. 

B R O W N  

,- :.�;; -:,.';.:-;·-· .: . . 

M A G N E T  
T E R M I N A L S T R I P  

M A K E  
C O N TA C T S  

B R E A K  
C O N TA C TS 

A 

B 

STR A PS U S E D  TO W I R E  BREAK - LOCK M ECH A N I SM ARE A L L  1 1 1 457. 
T M  2222- 179 

Figun 133o Parts required to connect break-lock mechanism on XD99 type transmitter 
distributor. 
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1 1 1459 MOUNTING PLATE -----------------
4 9 4 2 0  SPRING f-----------------�-------, 9 2 6 6 8  SPR I N G  POST 
31 636 S P R I N G  
1 0 9618 SPR I N G  POST 
8 0 5 0 8  SCREW 
4 1 7 3 2  CLAMP PLATE 
7 6 3 3 3  BUS H I N G - BAKELITE 
8 2 5 4 8  I N S ULATOR ( .0 6 2 ") 
8 1 7 2 6  TERM I N A L  
1 09917 CONTACT SPR I N G - S H O R T  / 

8 2 5 4 8  I N S U LATO R ( .0 6 2 " )  ,- -- - - - -"' 
9 0 0 2 7  CONTACT SPR I N G - LO N G  f- - -- - -- - /  
8 1 7 2 6  TE R M I N A L  I 
8 2 5 4 8  I N S ULATOR ( .0 6 2 " )  I 
8 2 5 4 7 I N S ULATOR ( .094" ) I 
8 1 7 2 6  TE R M I NAL I 
9 00 2  7 C ONTACT S P R I N G - LO N G  ) 1 1 2 5 09 I N SU LATO R ( . 0 3 1 " )  1 1 0 5 9 40 S T I F F E N E R  
9 0 0 3 1  C O N TACT S P R I N G - S H O R TI----Jf----j 8 1 7 2 6  TER M I N A L  
8 2 5 4 8  I N S ULATOR ( .0 6 2 " )  

1 1 1 9 68 
1 1 6 3  
3 6 4 0  

1 1 1 7 0 0  
3 6 4 0  

G U I D E 
S C R EW } O T H E R  
L O C � WA S H f; R  
POST 
L O C K  W A S H E R  

7 4 6 1 3  S C R E W  }-
3 6 4 0  LOC K W A S H E R -L• ----' -;· 
1 0 3 - 2 7  WAS H ER L _ __ _  _ 

L _ _ __ _ �"'. 
1 1 1 70 2  YOK E --------------· , 
1 0 9 848 TE R M I NAL STR I P}

---------�

'r - -
1 1 1 4 5 7  W I R E  STRAP . . 
1 1 6 2  S C R E W  
3 6 4 0 L O C K W A S H E R  
M - 2 1 6  M A G N ET C O I L ( 1 0 4  O H M S  P E R  C O I L ) -------' 

1 1 1 9 6 9  1..1 AG NET BRACKET ( AS S E M.) 

1 1 1 7 0 8  K N O B  

1 1 1 7 0 5  

3 4 - 5 6  
3 6 4 0  
1 1 1 69 7  
1 1 1 7 6 7  
1 1 1 6 9 8  

N UT 
S P R I N G  

LOCK 
SCREW 
L O C K  W A S H E R  
WA::; H EH 
STOP P I N 

P U S H  R O D  
N U T  
L O C K WA S H E R  
B U SH I N G  
WASH E R  
S C R E W ( OTH E R  

I I  1 6 9 9  C O NTACT L E V E R  
1 1 1 6 9 6  PAWL L E V E R  

3 4 - 5 6  N U T  
1 1 1 6 9 5  S C R E W  

S C R E W  

S l O E ) 

1 1 5 9  
4 1 7 3 2  
1 0 0 4 2 1  

----+--1 g �75
2i;8 

CLAM P P L ATE 
B U S H I N G - BAKELITE 
I N S U LATO R 
TER M I NAL 

1 0 9 9 1 7  
8 2 5 4 8  
9 0 0 2 7  
8 1 7 2 6  
8 2 5 4 8 
1 1 1 7 0 3  

C O NT. SPG.- S H O R T  
I N S U L A T O R  
C O N T .  S PG .- LON G  
TER M I N A L  
I N S U LATOR 
B RA C K E T  

1 1 1 7 8 7  C O N TA C T  ( A S S E M.) 
1 1 6 2  S C R EW 
3 6 4 0 L O C K W A S H E R  
1 0 3 - 2 7 W A S H E R  

I 1 1 6 9 3  ARMAT U R E  
7 6 1 5  SPR I N G  
3 4 - 5 6  
3 6 4 0  L-------� 1 0 3 - 2 7  
1 1 1 6 9 4  
2 1 9 1 
3 6 0 6  

NUT 
L O C K WA S H E R  
WAS H E R  
STU D 
LO CK WASHER 
N U T  

} OTH E R  
. S I D E  

1--------------------- I I  14 5 5  B R EA K  LO C K  M E C H A N I S M  ( A S S E M.) --------------___J 
( BOTTO,_., V I E W )  

TM 2 2 2 2 - 2 0 0  

Figun 184. Pa1·ts for b·reak-lock mechanism in XD99 type transmitter distribut01·. 
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148 

1 03607 CORD 
1057'0 PUJG-G:Y�

O-

(( INCLUDES 8 2 474 

\JJ.._ _ _  =flO___, L------�1---�;� 
105731  L I N E  CORD ASSEMBLY 

Q 
(APPROX . 45" LONG) 

U S E D  ON XDB2 T Y P E  ONLY 

� � � � 
(QtJ==3 �� s=Q9) � � � 105744 POWER CORD ASSEMBLY- � (0.-' C O P PER S H I E LDED <--1.9) 

95063 PLUG -
3 PRONG 

0 

(APPROX. 19" LONG ) - ( I NCLUDES 82474 T E R M I NALS) 
USED ON X D B2 T Y P E  ONLY 

104663 POWER CORD ASSE M B LY 
(APPROX. 24" LONG) 

USED ON X D79, XD95 AND X D IOO TYPES 

IOSW b? � 82474 . TERMINALS 

1 04801 CORD ASSEM B LY - SH I E L:: � 

104672 PLUG-
12 PRONG 

(APPROX. 14" LONG ) 
USED ON X D79, X D 9 5 ,  A N D  X D IOO T Y P E S  

104662 CABLE ASSEMBLY 
(W.D.-2 140) 

USED ON X D 7 9  ONLY 
1 1 1630 CABLE ASS E M BLY 

. (W. O. 2345} 
USED ON XD95 O N LY 

1 08254 CORD ASSEMBLY 
(APPROX. 40" LONG} 

U S E D  ON X D 95 O N LY 

Figure 135. Power and signal cords. 

·--------·-------· --· ·  

1 04671 CABLE 
(WITH 4851 TERMINAL (2} 
AND 82474 TERMINAL (3} 
FOR-104662 ------1 
1 1 1 636 CABLE 
(WITH 4851 T E R M I NAL ( 3} 
AN D 82474 T E RMINAL (4) 
FOR 1 1 1 6 30 

82474 TERMINAl. 

TM 2222 -63 



46314 C O N rA c r  S P R I N G  A S S E MBLY 72835 C O N TACT P O I N T  86868 B U S H I N G - B A K E L I T E  
8 6 8 6 9  P O S T  

6 3 2 3  S P R IN G ---------� 

6 320 CON TACT S C R E W ----� 
( W I T H  T U N G S T E N  � O N TAC T l  

6 3 19 B L O C � ------------

6 3 30 B E A R I N G  A S S E MBLY -----------�----"-.;;:---j ( 
( U P P E R  A N D  L O W E R )  

6 3 4 B  S C R E W-�----------
3640 L O C KW A S H E  R 

6 8 1 1  S C R E W  \ F O R  M O U N T I N G  G O V E R NOR 
Z l 9 1  L O C K WA S H E Rj TO M O T O R  S H A F T  

1 0 6 4  S C R E W  

7 8 4 3 9 G O V E R NOR S�ELL 

6 34 7  S C R E W  
Z, l 9 \  L O C KWAS H E R  

6 324 A D J U S T I N G  W H E E L  

8 1 6 S  WA S H E R  

8 4 9 7  I N N E R  D I S K  
C O N T A C T  S P R IN G  

7 1 0 S  TA R G E T  - 1 0 S P O T  
9 3 9 0 3  T A R G E  T - 3 5  SPOTS 

T M  2 22 2 - 5 3  

Figure 1 36. 80352 center contact governor assembly (for all  types) . 
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41733 INSULATOR ---------------' 

6746 SCREW L_ 2191 LOCKWASHER ) ----------+--+ 

74 728 TERMINAL ------------------< 

1 168 SCREW 
78398 B U S H I N G  - BAKELITE 

6746 SCREW ]1---------------------------\---___j 
2 1 9 1  LOCKWASHER 

�-------------------- 80336 I N SULATOR 

�);---- --{ 78399 OUTER DISK BRUSH 0 -- SPRING(WITH 78403 
CONTACT BRUSH) 

-{ 78400 I NN E R  DISK BRUSH 
-· SPRING ( W I TH 78403 

CONTACT BRUSH ) 

--------- ----·---- 868 1 2  BRACKET 

\._-----��===������:r---- 80335 PLATE 

TM 2 2 2 2-54 

Pigwre 137. 86853 gu·vernor b rush b mcket assembly (sa·me fur all types). 

0 

74757 G UARD ---------+1 

0 

3598 NUT 219 1 LOCKWAS H E R  t-----;� 7002 WA S H E R  

\.._-----1 72566 R E S I STO R 200 O H M S  ( 100 - 100) 
T M  2 2 2 2 - 8 1  

Figu·re 138. Resistor asse-mbly for all types using .EX ·motor an·a.ngements. 

I SO 

----- --· ··--- ----· --- --- ---· ------- -



1 00 - 8 4  S C R E W  
36 4 6  LOCK WASHER 
34 3 8  WASHER 
771 28 WAS HER - F 

RESISTOR-525 OHMS 
( 1 7 5 - 350) 

T M  2 2 2 2-4 6 

FiguTe .l39. Resistor assembly (XD82 and XD86 types). 

7 0 7 2 2  R ES I STOR - 5 0 0  O H M S  E A C H -----.. r----------------- 70724 I NS U L ATOR 

8 9 9 2 5  T E R M I N A L  t. N U-------, 

1 0 2 8  SCREW 
2 4 3 6  WA S H E R  
3 6 4 0  LOCKWA S H E R  7 6 2 6 4  STRAP - 2 r LONG 

(WITH 82474 TERMI N A LS) 
7 3 3 5 7  T E R M I NA L  E N D  
A S S E M B LY 6746 S C R E W  =�----------l 2 1 9 1  LOCKWASHER 

7002 WAS H E R  

L------------- 703 6 1  R E S I STOR UNIT  A S S E M BLY - ( 2 5 0 - 500 - 1,000 O H M S ) ---------------' 
USED I N  X D8 2 , X D 9 1  A N D  X D 9 3 .  S E E  N OT E  I 

7 8 2 0 5  R ES I STOR - 30 0  O H M S  EACH ------..._ 

8 9 9 2 5  TER M I N A L  E N D -----. 

1 0 2 6  S C R E W  
2 4 3 8  WA S H E R  
3640 LOCKWAS H E R  

73357 T E R M I N A L  END 
A S S E M BLY 

70707 B R ACKET-----c�;=�U 
707 2 4  I N SU L ATOR ---------:7 8 2 0 6  R E S I ST O R  U N IT A S S E M B LY ( 1 5 0 - 3 0 0 - 600 OHMS) 

U S E D  IN X D 8 6  T Y P E .  SEE N OTE 2 

NOTES: 

-(r76 2 64 S T R A P  
A S S E M B LY 

I 
!'( _L__ 

6746 SCREW 
2 1 9 1  LOCKWA SHER 
7002 WASHER 

I .  T H E  70361 R E S I STOR U N  I T  A S S E M B LY IS ALSO F U R N I S H ED W I TH XD79 , XD95, AND X D I OO 
T Y P E S  W H I C H  HAVE E X  MOTOR A R R A N GE M E N T S ·  

2 T H E  7 8 2 0 6  R E S I STOR U N I T  A SS E M B LY I S  A LS O  FUR N I S H E D  W I T H  X D79, X D95,  AND 
X D I OO T Y P E S  W H I C H  H AVE EY A N D  G W  M OT O R  A R R A N G E M E NTS.  

Figun 140. ResistoT unit assemblies. 

TM 2222 ·65 

1 5 1  



1 52 

2986 BUSH I NG - B A K E L I TE 

j-.-- 1 2 2  - 276 STRAP 

76217 B R AC K ET -------1 

Figure 141.  Resistor capacitor assembly for all types. 

----·----- -- -- -

TM 2 2 22- 66 



1176 
2191 LOCK 

68 1 1  SCREW 
7002 WASHER 

92171 BRACKET ------' 

92291 CAPA CIT.QR- i\5 U F  

6811 S C RE W 
2 1 91 LOCKWASHER 
7002 WASHER 

7471 7  SCREW 
74965 BUSHING - BA K E L I T E  

6745 SCREW 
3438 WASHER 

2669 L O C K WASHER 

-------------- 92217 FILTER 
ASSEMBLY 

9 2 2 2 6  T R AN S M I T T E R  BRUSH RADIO F I LT E R  ASSEMBLY 

I N XD82 AND XD86 T Y P E S  

1 1 7 6  SCREW �-----------------------1 2191 LOCKWASHER 

82474 TERMINAL 

95936 COIL - I rtJ 
50083 SCREW 

OHMS 

2191 LOCK WASH E R  

104782 T R A NSMITTER BRUSH FILTE R A S SE M BLY 

IN X1l 7 9, XD 91, X D 9 3, X D 9 5  AND X D I O O  T Y P E S  

Figure 1 42- TTansmitter brush radio jilte?- assemblies. 

7002 
78905 

95935 

WAS H E R  
WASH E R -
BAK E L ITE 

"BUSHING -
BAKELITE 

TM 2 2 2 2 - 47 
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1266 SCREW � � 2 1 9 1  t.OCKWASHE�r-----------------
�-------- 77911 BRUSH CAP 7002 WASHER ( 2 )  

9 9 3 56 B RACK E T  
95938 CAPACITOR l/10 UF EACH ----------. 

9 5 9 37 CAPAC ITOR 1/100 U F E A C H  -----... 

9 9 3 5 4  C O N TAI N E R  ---------""11 

78028 S C R E W  
'7002 WA S H E R  
7 8 9 0 5  WA S H E R - B A K E L I T �  
9 5 9 3 5  B U S H I N G - B A K E l. I T E  1------+r----" 
2 1 9 1  L O C K WA S H E R  
3598 N U T  

74 059 S C R E W  
2 1 9 1  LOC K WAS H E R  

U S E D  O N  X D 8 2 ,  X D 9 1  A N D  X D 9 3  

95938 C APACITOR 1110 UF 

8 2 4 74 T E R M I NAL 

'--- 9 9 3 5 7  C L I P 

74059 SC R E W  '------1 2 1 9 1  L O C K WA S H E R  
7 0 0 2  WA S H E R  

'------ 9 9 3 5 5  B R AC K E T  

1 0 5 4 7 5  MOTOR - GOV E R N O R  F I LT E R  A S S E M B LY 

1 54 

779 1 1  B R U S H  CAP -� 
1 2 6 6 S C R E W  � 
2 2 4 7  WA S H E R  

8 2 4 74 T E R M I N A L ----------� 

I I I 9 4 6 7 9  C A PA C I TO R  ( JO - lo - I OO UF) ---------------

9 4 6 7 8  B R AC K E T  

U S E D  O N  X D 79, XD86, X D 9 5 ,  A N D  X D I O O  T Y P E S  

9 5 3 2 6  MOTO R - G OVERNOR F I LT E R  U N I T  A S S E M B L.Y 

Figure 143. Moto1· governor filter assemblies. 

92216 FILTER ASSE MBLY 

TM 2222·64 
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1 1 3 9 4 3 A R M A T U R E  A S S E M B L Y  
( W I T H  8 0 3 5 8  B A L L  B E A R I N G S )  

1 1 0 3 1 6  B R U S H  H O L D E R  

1 0 7 4 5 1  B R U S H  
( W I T H  C L I P ) 

1 1 0 3 1 0  B R U S H  ( W I T H  

8 0 3 5 8  B A L L  B E A R I N G  

1 1 0 3 2 4  WA S H E R - F E LT 
1 1 0 3 2 3  R E T A I N E R  
1 1 0 3 1 2  WA S H E R - S P R I N G  

1 1 0 3 0 8  B O LT 
2 6 6 9  L O C K W A S H E R 

1 1 3 9 4 1  E N D  S H I E L D  
( W I T H  8 0 7 5 4  O I L E R ) 

1 1 0 3 2 7  B U S H I N G -----------' 

8 2 2 8 8 S C R E W -----------

7 8 2 4 0  F I E L D  C O R E  A S S E M B LY .-------1 ( W I T H  C O I L S A N D  I N S U L A T I O N ) 

r---- 7 8 2 4 1  S E T  O F  

8 0 7 5 4  O I L E R  

B A L L  B E A R I N G  

1 1 0 3 1 4  W A S H E R  - FE LT 
1 1 0 3 2 5  R E T A I N E R  

1 1 3 9 4 2  E N D  S H I E L D  
( W I T H  8 0 7 5 4  O I L E R ) 

'---- 1 1 0 3 0 6  L O C K  P L ATE 

......._----- 1 1 0 3 2 6  S C R EW 

( M AY B E  F U R N I S H E D  A S  A S U B S T I T U T E  FO R 7 7 9 5 3 ) 

7 3 2 3 6  F I E L D F R A M E  ( W I T H  O I L E R )  ------. 

78239 A R M ATURE 
708 7 3  B R U S H  HOL D E R  CAP 

70 8 7 2  B R U SH HOLDER 
( W IT H  I N S U LATOR) ----� 

8 0 9 4  B R U S H  
( W I T H  S P R I N G )  

9 1 8 3 7  WASHER - F I B E R  -------

7 1 99 8  B R U S H  HOLDER R I N G  
( W I T H  8 0 70 6  S C R E W )  

707 7 1  O I L E R ------.... 

1 1 0 0  S C R EW 
104451  LOCKWA S H E R  
8 2 2 2  W E AR I N G  
ST R I P  ------:,....__ 

7 6 6 1  A D J US T I N G  A L E v E R  ..;_..;_�--i-<ti"'i'i71� 
9 1 6 1 7  S H I M S  ----1 
84047 STOP ------� 
6746 S C R E W  
2 1 9 1  LOCKWA S H E R  
8 3 3 0  WASHE R  

1 2 6 - 1 2 3  B U S H I N G  - R U B BE R  

7 3 2 4 4  S C R E W  ------"" 
7 3 243 LOCK I N G  WED G E -------" 

TM 2222-:..70 
Figure 145. 1 06875 series motor. 

,---------------- 7 8 2 4 0  F I E L D  C O R E  

r-------------- 7 3 2 4 2  INSU LATION 
( FOR I F I E L D COI L )  

7 3 2 37 E N D  S H I E L D  
! W I T H  O I L E R )  

,..........;...,:..r-------C:or--- 7 8 24 1 F I E L D  C O I L  

A 7703 6 G E A R - 4 0 T  

707 7 1  O I L E Rb 
5061 BALL B E A R I N G  

U S E D  ON B O T H  E N D S  

l\1\t�=j=�?m,fiiii.:;jji,lji;---r 7 1 9 9 9  E N D  PLAY S P R I N G  1\1 80312 WA S H E R 

A 77034 PINION - 7 T 

( 6 746 S C R E W  A 2 1 9 1  L O C KWAS H E R  

1 2 7 2  SCREW 

'----------------l ;�:�� ��* M P I N G  ROD 

7 8 0 25 S C R E W  

1 1 25 H P , I IO V, 60 CYC L E ,  A C  S E R I E S  ( G E  M O D E L  58A65A A 2 9 ) - E X C L U D E S  PA RTS MA R K ED A 

1 56 

----- · - -- - - --·- - -

T M  2 2 2 2 - 74 
Figure 1 46. 77953 governed motor. 

·- - · - ------- --------



A 

T0872 B R U S H  H O L D E R  
C W I T H  I NS U L A TO R )  

8094 B RUSH ( W I T H  SPRI NG) 

T l 9 9 8  B R U S H  HOLDER R I N G ------::: 
(WITH 80706 S C R E W ) 

TOT T I  O I L E R  

1 1 0 0  S C R E W  
2 4 4 9  L O C K W A S H E R  

8 4 0 4 T  STOP 

6746 S C R E W  
2 1 9 1  LOC K WASH E R  
6 330 WASHER 

NOTE: 
6 7 0 8  M O TO R , 1 / 2 5  H . P. ,  IIOV., 
60 C Y C L E  A. C .  S E R I ES (G.  E. 
MODEL 284 7 9  OR EBA65 AA 771 
IEXCLU_OES PARTS . MARKE_D, ,A. 

U 2 ! 8  F l £ \. 0  CORE 

13242 I N SULATION 
(FOR I FIELD COIL) 

( 6 0 3 5  S C R E W  
A 2 6 4 6  WASHER 

T323T END S HI E LD 
(WITH O I L E R  I 

T3239 F I E L D  COIL 

TOTT I O I L E R  

5061  BALL B E A R I N I  
( B O T H  E N D S )  

1 2 T 2  S C R EW 
( BOTH ENDS ) 

'----------1 ;���; ��� 
T3231 R E TA I N E R - STEEL ]BOTH '---------1 7 1 189 RETA I N E R - COPP E R  ENDS 13232 WASHER • FELT 

T 3 2 4 3  L O C K I N G  W E OGE 

Figure 147. 6708 a-c s.eries motor. 
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1 0 2 634 BOLT -----------, 

92472 BUSHING-BAKELITE ------, 

92467 O I L E R --------, 

102826 E N D  SH IELD --------... 

94608 BRUSH HOLDER 
94609 BI'!USH (WITH SPRING) 
99 258 BRUSH HOLDER CAP 
92483 !!RUSH HOLDER CLIP 
92484 INSULATING SLEEVE 

LB2288 SCREW 
A 3640 LOCKWASHER -----------�� 

103-27 WASHER 

92485 SCREW -------------"' 
�92464 BALL BEAR! 

92487 SPACER -------------" 

94604 ARMATURE -------�------' 

94603 ARMATURE ( W I TH BEAR INGS) ----../ 

C 03081 SCREW 
A 2449 LOCKWASHER ______________ __, 

�----· 82288 SCREW 

�---- 102631 NUT 

.,------ 102827 END S H I ELD 

.,------ 92467 OILER 

92468 WASHER -F E LT 
(AT BOTH ENDS) 

94552 WASHE R -.005" 
94553 - .0079" 
94554 -.01 1 2 "  
94555 -.0159" 
94556 -.032 ' 
94557 -.0641' 

'----- 92466 WASHER-BRASS 

'------- 92465 WASHER-SPRING 

'------- 94602 WOUND STATOR 

102969 MOTOR , I/40 H.P. , I IOV.; 60 CYCLE A.C. SERIES ( H .C. MODEL S -9046) 
(EXCLUDES PARTS MARKED Al TM 2 222-77 

t5.8 

Fig�re 148. 102969 a-c series motor. 

8 6 3 4 2  R OTO R A SS E M BLY 

B 6 3 1 1  R O T O R  A S S E M B LY W I T H  CUTOUT 

1 0 5 9 1 B  S PA C E R  

8 6 3 2 7  I N S U L ATOR 

8 6 3 2 5  C U T O U T  
r-------- 86 3 0 5 STATOR ( W I TH W I N D I NG ) 

( W I T H  8 6 3 2 6 S P R I N G S  l 

8 6 3 2 1  S P L I T  R I N G  
8 6 3 2 2  B A L L  B E A R I N G  
8 6 3 2 3  NUT ( R . H . )  8 6 3 2 4  N U T  I L . H . )  
8 6 3 0 8  B O LT --------------1 
8 6 3 2 0 S C R E w  ------------<���-'ff 
8 6 8 4 8  G R O M M E T  

7 0 7 7 1  O I L E R  

r---- 8 6 3 1 4  W A S H E R - S P L I T  

8 0 3 5 7  S C R E W  

1 1 3 9 4 5  E N D S H I E L D  ( W I TH 7 0 7 7 1  O I L E R ) 

( "'AY BE FUR N I SH E D  AS A SUBSTITUTE FOR 82283 1 TM2222-GII 

Figure 149. 83799 synchronous motor. 

- -- . ------- -------



.... 
en 
-o 

1 1 0307 ARMAT U R E  

1 10 3 1 6  B R U S H  HOLD E R  SCREW ------'"" 

10745 1 BRUSH HOLDER (W I T H  C LI P )  
1 1 03 2 6  S E TSC R E W  .__ 

1 1 0 3 1 0  B R U S H  ( W I T H  S P R I NG )  

1 10300 E. N D  SHIELD 

80 7 5 4  O I L E R  

1 1 0 3 2 3  RE TAI N E R  

1 1 0 324 WA S H E R- f"ELT 

1 10 3 1 2  SPR ING WAS H E R  

1 1 03 2 7  BUSHING 

7 8 0 2 5  SCREW ------------" 

----- 73 2 3 8  F"IELD CORE ----­
(W I TH COILS AND INSU LAT I ON) 

2 3 9  F" I E L D  CO I L S  

.----- 80 754 OILER 

.- 80358 B A L L  B E A R ING (BOTH ENDS) 

"-- - 1 1 0 3 1 4  WA 5 H E R-F"E LT 

......_ ___ 1 1 03 25 R E TA INER 

'--- 7 8 24 5  S C R EW 

'----1 1 1 0308 BOLT 

'----- 1 1 03 0 6  LOCK PLATE 

1 0 7 1 5 1  MOTOR, 1/25 HP 1 1 5V, 5 0- 6 0  CYCU:, A C  S E R I E S (E L E CTR I C  S P R AY I T  M O D E L  S- 9058) 

THIS MOTOR MAY BE fURNISHE D A S  AN A LT E R NATE fOR 670 8  MOTOR . T M  2 2 22 - 1 26 

Figure 150. 1 07151 a-c series motor • 



1 1 3 890 ROTOR ASSEMBLY -WITH BEAR I NGS AND SPLIT R I N G  

1 1 3889 ROTOR (ASSEMBLY)- W I T H  CUTOUT ------'"""'"'\ 

105918 SPACER -----------------

86327 INSULATOR -----------,. 

r--------·113888 STATOR 

101398 CUTOUT 
(WITH 101399 SPRINGS I-------""" 
92470 WASHER·CUPP 
86329 SCREW 
90951 LOCKWASHER 

86323 NUT (R.H. ) ·THIS END 
86324 NUT (L.H. ) · OTHER END 

86308 llOLT ----------1 
8 6 3 2 0  

86848 

107451 BRUSH HOLDER (W I TH CUP) 

107452 BRUSH (WITH SPRING) 
101589 CLAMPING WASHER 

(MAY BE FURNI SHED AS A SUBST I T U TE FOR B 2 7 1 4 )  

Figure 151. 104061 synchronous motor. 

62
1
35 S

.
C
.:�R:��E;W;,�I�S�P�-�;�����r�:=������ 102837 w �g�=====:: 

107447 END SHIELD 
(WITH 92467 OILER) 

(W ITH W I N D ING) 

r--- 70771 O I L E R  

8 6 3 1 4  WASHER·SPLIT 

13945 END S H I ELD 
ITH 70771 OILER) 

TM 2 2 2 2 - 7 1  

WASHER-SPRING 

"7456 ARMATU(lE (jEMBL�

J (WITH BALL BEARINGS) 
107455 ARMATURE 
80358 BALL BEARING . 
102836 RETAIN ING RING 

107449 END SHIELD 
(WITH 92467 OI LER) 

104038 GOVERNED MOTOR, I/25 H . P.  , 1 1 5  V,50-60 CYCLE,A.C. SERIES ( H. C. MODEL S-9050) 
TM 2222-177 

Figure 152. 1 04038 serie3-governed motor. 
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2. Transmitter Distributor TT-52/FG and XD 82 Type Transmitter Distributors 

Fig. ref. 

147 

N arne of part and description 

ARMATURE, for 4T6708 motor : 7 % "  lg x 
2.355" dia o/a. 

Function of part Signal Corps stock No. 

Motor rotor _ _ _ _ _ _ _ _________ 4T6710 

144, 146, 147 BRUSH, carbon : w/compression spring ; 2%6" Motor commutator brush _ _ _ _  4T8094 

112 

112 

108 

145, 150, 152, 
153. 

lg %" OD. 

BRUSH, electrical contact ; .008" nickel silver Distributor disk brush______ 4T93009 
spring w/graphite contact. 

B RUSH HOLDE R :  steel, zinc-plated __________ Holds distributor brushes _ _ _  4T77057 

B EARING, ball : steel, 1.0236" O D  x (1.315" 
I D  0.199 thk o/a. 

Mounts main shaft___ ______ 4T72644 

BEARING, ball : single row radial ; felt seal, Mounts motor armature_____ 4T80358 
one side. 

136 --------- CONTACT SPRING ASSEMBLY, switch______ Motor governor contact as- 4T6314 
sembly. 

137 

115 

136 

136 

142 

CONTACT BRUSH : carbon, copper-plated_ _ _ _ _  Inner and outer disk brush 
contacts. 

4T78403 

CONTACT PIN : steeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  End-of-tape stop contact pin_ 4T97447 

CONTACT POINT, screw type : steel screw 
with tungsten contact. 

CONTACT SCREW : #6-32 zinc-plated steel 
screw w/tungsten contact welded to head. 

FILT ER, suppression : consists of 2 capacitors 
and 2 brass core coils. 

Motor governor contact 
point. 

Motor governor contact 
screw. 

Filters r-f interference de­
veloped by transmitting 
brush. 

4T72835 

4T6320 

4T92226 

143 --------- FILTER ( governed motor assembly) : consists 
of 3 capacitors and 1 brass core coil. 

Filters r-f interference 4T95326 
caused by governor con-

137 

111 

114 

114 

147 

153 

137 

114 

140 

121 

122 

1 62 

INNE R  DISK BRUSH SPRING, with brush : 
nickel silver or steel w /zinc chromate finish. 

LEVER, operating : nickel finish ; 4.677" lg x 
lh "  wd x o/s "  h o/a. 

tacts. 

Closes circuit to inner disk__ 4T78400 

Operates contact and tape­
feed levers. 

4T77049 

LID PLATE : for chadless tape_ _ _ _ _ _ _ _ _ _ _ __ ___ Part of tape-retaining lid_ _ _  4T72140 

LID PLATE : for chadless tape _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Part of tape-retaining lid ___ 4T99230 

MOTOR, AC : series-governed ; 110 v, *5 hp, 
1800 rpm. 

Furnishes mechanical power 
for transmitter distributor. 

MOTOR : 60-cycle synchronous, 110 v _ _ _ _______ Furnishes mechanical power 
for transmitter distributor. 

4T6708 

4TMU-4 

OUTER DISK BRUSH SPRING, with brush : 
nickel silver or steel. 

Closes circuit to outer disk _ _ _  4T78399 

PIN, straight : steel, bearing plate ; %2" lg 
%4" dia. 

Mounts detent roller to de­
tent lever. 

4T36-73 

RESISTOR, 300 ohms : WW, ceramic core______ Controls speed of motor _ _ _ _ _  4T78205 

RESISTOR, 20 ohms : WW, ceramic core______ Aids in load compensation- - 4T82626 

ROD, tape-stop : steel, nickel plated__ _ _ _ _ _ _ _ _ _ _  0 p e r  a t e  s tight-tape-stop 
mechanism. 

4T101274 



Fig. ref. Name of part and description Function of part Signal Corps stock No. 

113, 114 ______ ROLL, feed : w/ratchet wheel ; steeL __________  Feeds tape _________________ 4T300-302 

113, 114______ ROLLER, detent : polished steel detent arm_ ___ Equalizes tape feeding______ 4T3'00-31 6  

105 --------- S CREW, contact : brass, plain finish ; #6-56 thd_ Connects contact tongue t o  4T112-7 
line. 

136 --------- SPRING, extension : .033" music wire __________ Tensions governor contact 4T6323 
assembly. 

102 --------- SPRING, flat : .008" steel, approximately %6" Tensions feed pawL ________ 4T35-140 
dia x %o" thk o/ a. 

153 --------- STATOR, wound : ( for synchronous motor) Motor stator _______________ 4T90263 
w /base ; cast steel housing, black enamel 
finish. 

153 --------- SWITCH, commutator ----------------------- Starting switch for syn- 4T82841 
chronous motor. 

129 --------- SWITCH, toggle, assembly ___________________ Transmission control switch_ 4T73180 

3. Transmitter Distributor TT-26/FG (Two-channel Type) 

Fig. ref. Name of part and description Function of part Signal Corps stock No. 

137 - -- ------ ARM ASSEMBLY, contact : nickel silver or Makes connection to outer 4T78399 
steel w/zinc plate, chromate finish. disk. 

137 -- -- ----- ARM ASSEMBLY, contact : nickel silver or Makes connection to inner 4T78400 
steel w /zinc plate, chromate finish. disk. 

153 --------- ARM ASSEMBLY, contact : centrifugal type ___ Motor starting, winding 4T82848 
brush. 

113, 314 ______ ARM ASSE MBLY, detent : steeL _____________ Equalizes tape feeding ______ 4T300-314 

147 --------- ARMATURE ASSEMBLY : motor_ ______  _c ____  Motor rotor_ _______________ 4T6710 

144, 146, 147 _ _  BEARING, ball : single row, self alining ______  Mounts motor armature _____ 4T5061 

152, 153 ______ BEARING, ball : single row, radial ; felt seaL __ Mounts motor armature _____ 4T80358 

113 

103 

BEARING, feed roll : steeL__________________ Mounts feed rolL___________ 4T300-303 

BLOCK, bearing : lever, 5-unit, soft-iron, zinc 
plate. 

Mounts contact levers _______ 4T300-106 

105 --------- BLOCK, screw-mounting : brass, zinc plate ; Mounts spacing contact 4 T300-108 
contact screw bridge. screws. 

105 --------- BLOCK, screw-mounting : brass, zinc plate ; Mounts marking contact 4T-300-109 
contact screw bridge. screws. 

117 --------- BOARD, terminal : 6Yrl4" dia holes in line for 
terminals ;  black bakelite. 

117 --------- · BOARD, terminal : special ; 6 double solder 
terminals. 

Provides connections from 4 T300-179 
contact tongues to distrib-
utor disk. 

Connection point for contact 4T9520 
tongues. 

113 

106 

BRACKET, detent mounting ___ ______________ Mounts detent bracket_ _____ 4T300-312 

BRACKET, H-shaped : cast aluminum ; right 
end. 

Right mounting for trans­
mitter top plate. 

4T300-201 

140 --------- BRACKET, resistor mounting : L-shaped ______ Mounts motor control re- 4T70707 
sistor. 

- - - · ----

.163 



Fig. ref. Name of part and description Function of part Signal Corps stock No. 

136 - -- - - -- - - BRACKET, screw mounting _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Mounts governor contact and 4T6319 
contact assembly. 

137 - -- - - -- - - BRUSH, electrical contact : carbon, copper plate_ Contacts for inner and outer 4T78403 
disks. 

112 --'- --- - -- BRUSH, electrical contact____________________ Distributor brush 
style) .  

(new 4T93009 

144, 146, 147 __ BRUSH, electrical contact : carbon ; w/com- Motor commutator brush _ _ _ _  4T8094 
pression spring and end cap. 

144 CAP, contact brush : black bakelite _ _ _ _ _ _ _ _ _ _ _ _  Holds motor commutator 
brush. 

136 CAP, bearing : set of 2 ;  brass _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Mounts governor adjusting 
wheel. 

4 T70873 ( super­
sedes 4T77911) 

4T6330 

146, 147 _ _ _ _ _ _  CAP, contact brush _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Brush-holder cap _ _ _ _ _ _ _ _ _ _ _  4T70873 

143 --- ------ CAPACITOR, fixed : paper, 100,000 p.p.f ± 12% ; In motor governor filter as- 4T95938 
1200 v d-e test. sembly. 

143 --- -- - - -- CAPACITOR, fixed : paper, 10,000 p.p.f +22o/o In motor governor filter as- 4T95937 
-0% ;  1200 v d-e test. sembly. 

142 -- - -- -- -- CAPACITOR, fixed : paper, dual section ; Reduces arcing of governor 4T82391 
500,000 p.p.f ± 10%. contacts. 

136 CLAMP, retainer- - - - - - ---------------------- Holds governor contact 4T6318 
spring assembly. 

150 COIL, field _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  E nergizes the field core _ _ _ _ _  4T73239 

146, 147_ _ _ _ _ _  COLLAR, locking : eccentric _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Brush-holder ring _ _ _ _ _ _ _ _ _ _  4T71998 

153 

136 

111 

136 

105 

150 

COMMUTATOR, steel frame : bakelite insula­
tion ; brass commutator segments. 

Starting switch commutator_ 4T82841 

CONTACT, governor : flat spring _ _ _ _ _ _ _ _ _ _ _ _ _ _  Connects to inner disk _ _ _ _ _ _  4T78497 

CONTACT, switch : .012" nickel silver ; 1.687" 
lg x .312" wd. 

CONTACT AS SEMEL Y, switch : tungsten con­
tact. 

CONTACT A S S EMBLY, switch : screw, brass, 
five-unit bridge. 

Part of control relay timing 
contact. 

4T84705 

Motor governor contact_____ 4T6314 

Marking and spacing con­
tact bridge assembly. 

4T300-107 

CORE, field _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ Provides magnetic flux _ _ _ _ _ _  4T73238 

113, 114 _ _ _ _ _ _  COVER, steeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Holds tape in transmitter 4T97445 
top plate. 

153 - - - ----- - FAN : w /hub ; vane type _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Motor fan _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4T76484 

144, 146, 147, FITTING, pressure : oiler_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Lubrication point_ _ _ _ _ _ _ _ _ _ _  4T70771 
149, 151. 

144 

108 

108 

FRAM E ,  field : w/ oiler----------------- - - - - - - Motor stator--------------- 4T73236 

G EAR, helical : bakelite ; linen base ; 44 spiral 
teeth. 

G EAR, helical : bakelite ; fine canvas base ; 40 
spiral teeth. 

Main shaft gear _ _ _ _ _ _ _ _ _ _ _ _  4T87222 

Main shaft gear _ _ _ _ _ _ _ _ _ _ _ _  4T84357 

144, 146, 147 _ _  GROMMET, rubber : made to fit %6" hole _ _ _ _ _ _  Protects cable to motor _ _ _ _ _ _  4T126-123 

.1 64 



Fig. ref. Name of part and description Function of part Signal Corps stock No. 

103 GUID E ,  lever : steel bar ; chromate finish______ Guides contact levers_ _______ 4 T300-137 

144, 146, 147 __ HOLDER, contact brush : w/brushes __________ Holds distributor brushes ____ 4T101533 

136 --------- HUB, steel : zinc-plated ______________________ Mounts motor governor to 4T6979 
armature. 

1 1 8  --------- INSULATOR, block : rectangular; black bake- Mounts terminals for con- 4T74569 

136 

lite. necting to signal and 
power lines. 

INSULATOR, bushing ___ _ _ _ _ _ ___________ _ _ _ _  Insulates inner and outer 
contact disks. 

136 - - - - - ---- INSULATOR, plate : flat, odd shape ; molded 
black bakelite. 

Insulates inner and outer 
disk contact springs. 

142 

142 

INSULATOR, bushing : headless type ; tubular_ In transmitter brush filter 
assembly. 

INSULA'fOR, bushing : tubular, brown bakelite_ Part of transmitter brush 
filter. 

4T78438 

4T78437 

4T95935 

4T74965 

112 -------- - INSULATOR, bushing : brush holder_ _____ _ _ _ _  Insulates brush holder and 4T77048 
brush-holder arm. 

137 INSULATOR, bushing : black phenol fiber ______ Ini'<ulates inner and outer 4T78398 
<tisk brush springs. 

116  LATCH, lever ______ _ ___ __ _ _______ _ _ _____ _ _ _ _  Tape-retaining l id  plate ____ 4T300-322 

144, 146, 147 _ _  LEVER, adjusting : % "  steeL _ ______ _________ Used in adjusting speed of 4T7661 
motor. 

1 02 LEVER, feed : 5-unit, :Y,.;" steeL _ _ ______ _ _ _ _ _ _  Operates feed wheel ratchet 4T300-128 
to feed tape. 

104 LEVERS #L .it2, #3, #4, and #5 : tape contact 
ea w/armature. 

Determine whether impulses 
are to be marking or 
spacing. 

#1-4T300-170, 
#2-4 T300-1'/1,  
#3-4T300-172, 
#4-4T300-173, 
#5-4T300-174 

147 --------- MOTOR, governed : 1/�r. hp, 110 v, 50/60 eye ac ; 
GE model 5BY65AA77. 

Furnishes mechanical power 4T6708 
to drive transmitter dis-
tributor. 

102 PAWL, feed : steel, nickel finish _ _ _ _ _ _ _ _ __ _ _ _ _ _  Operates feed roll ratchet 4T300-181 
to feed tape. 

114 PIN, straight : steel, bearing plate _______ _ _ _ _ _ _  Mounts detent roller_ _____ _ _  i 4T36-73 

144, 146, 147 _ _  PLATE, thrust_ ______ _ _ _ _ __ _ _ _ _ _ _ _ _ _________ Motor wearing strip ________ 4T8222 

114 PLATE ,  top : w/wearing stri p ;  5-unit_ ________ Transmitting top plate and 4T300-301 
tape guide. 

116 - - - - - - - - - 1 PLATE,  retainer : T-shaped _ _ _ _ _ _ _ ______ _ _ ___ Lid holder_ ___ ______ _ _ _ ____ 4T300-319 

1 13 ,  114 _ _ _ _ _ _ PLATE, retainer : .050" steeL ____________ _ _ _ _  Tape l id plate _ _ _ _ _ _______ _ _  ' 4T99230 

147 

144 

140 

PLATE, retainer :  copper_ _______ _ _ _ _ _ ________ Motor bearing retainer_ _ _ _ _ _  4T71189 

P LA T E ,  retainer : stainless steeL ____ _ _ _ _ _ _ _ _ _  Motor bearing retainer_ _ _ ___ 4T73231 

RESISTOR ASSEMBLY, fixed : two WW units, 
ea 250-500-1 000 ohms. 

Controls motor speed _____ _ _  4T70361 

I 
140 --------- RESISTOR, fixed : W W ;  500 ohms ±10%------ Motor controL _____________ ! 4T70722 
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144 

1 1 6  

1 1 1  

136 

1 14 

1.14 

103 

144 

146 

136 

153 

Fig. ref. Name of part and description Function of part Signal Corps stock No 

ROD, tie _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ Motor clamping rod _ _ _ _ _ _ _ _ _  4T73595 

ROLLER, guide : polished steeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Detent roller _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4T300-316 

ROLLER, guide : steeL _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Operating lever _ _ _ _ _ _ _ _ _ _ _ _  4T2084 

SCREW, adjusting : brass, polished _ _ _ _ _ _ _ _ _ _ _ _  Oute1· contact disk_ _ _ _ _ _ _ _ _ _  4T78443 

SHAFT, steel : 1 .03" lg x .0937" dia _ _ _ _ _ _ _ _ _ _ _ _  Mounts tape retaining lid _ _ _  4T300-320 

SHAFT, steel : 3 spring armature _ _ _ _ _ _ _ _ _ _ _ _ _  Mounts tape retaining lid 4T36-51 
latch. 

SHAFT, tape contact lever_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Mounts contact levers _ _ _ _ _ _ _  4T300-121 

SHIELD, end : with 70771 oiler_ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Motor stator _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4T73237 

SHIM, governor : steel, %" I D  x lo/J.u" OD x 
.012" thk. 

Takes up armature end play_ 4T91617 

SPRING, contact : governor, flat_ _ _ _ _ _ _ _ _ _ _ _ _ _  Connects to outer disk _ _ _ _ _ _ _  4T78496 

SPRING, extension : .0 12" music wire _ _ _ _ _ _ _ _ _  Governs o-peration of centrif- 4T82843 
ugal switch. 

1 3 6  - - - - - - - - - SPRING, extension _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Tensions governor contact 4T6323 
spring assembly. 

153 SPRING, compression : .073" dia music wire _ _ _ _  Takes up armature end play_ 4T80299 

1 1 'l ,  1 1 4  _ _ _ _ _ _  SPRING, compression : detenL - - - - - - - - - - - - - - -1 Tensions detent lever_ _ _ _ _ _ _  4T35-33 
I 

110 - - - - - - --- SPRING, extension : .016" music wire _ _ _ _ _ _ _ _ _ _  ! Connects contact tongue to 4T101714 
te1·minal. 

1 13, 114 _ _ _ _ _ _  SPROCKET, tape : w/ratchet wheel ; steel ; 12 Feeds tape _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4T300-302 

141 

142 

130 

130 

teeth. 

STRAP, mounting : steel, zinc-plated _ _ _ _ _ _ _ _ _  _ 

I 
SUPPRESSOR, electrical noise : 3 capacitors, ' 

3 brass retardation coils. \ 
SWITCH, toggle : DPST - - - - - - - - - - - - - - - - - - - - - 1 
SWITCH, toggle : SPST ; 3 amp, 250 v, 6 amp, I ! 

125 v. 

Capacitor retainer _ _ _ _ _ _ _ _ _ _  4T122-276 

Filter at transmitting 4'1'104782 
brushes. 

I 
Motor ON-OF F  switch _ _ _ _ _  4T105803 

Ananges transmitter dis- 4T107393 
tributor for single or 
double channel operation. 

136 ----- - - - - TARGET, governor flywheel : 10-spot_ _ _ _ _ _ _ _ _ _  Used in determining speed 4T7105 
of motor. 

1 10 --------- TONGUE, contact : nickel silver ; 1 .052" lg Makes connection to line _ _ _ _ _  4T77030 
.385" wd x .250" d o/ a ;  special. 

136 - - ------- WHEEL ASSEMBLY : governor adjusting _ _ _ _ _  Controls tension on governor 4T6324 
contact spring assembly. 

153 - - - - - - - - - WASHER, flat : black felt_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Grease retainer_ _ _ _ _ _ _ _ _ _ _ _  · 4T8031 0  
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4. Receiving Type Transmitter Distributors 

Fig. ref. Name of part and description Function of part . . \ Stgnal Corps stock No.

_ 

rotor_ _________ _ _ _ _ _  J 4T6710 147 

146 

108 

137 

ARMATURE, motor : for 4T6708 motor _ _ _ _ _ _ _ Motor 

B EARING, balL _ ____________ _ _ _______ _ _ _ _ _ _ Mounts motor armature _ _ ___ 4T5061 

BEARING, balL _ _ _ _ _ _ __ _ __________ _ _ _ _ _ _ _ _ _  Mounts main shaft_ _ _ _ _ _ _ _ _  4T72644 

BRUSH, electrical contact_ _ ________ _ _ _ _ _ _ _ _ _ _  Inner and outer disk contacts_ 4T78403 

144, 146, 147_ BRUSH, electrical contact : carbon w/spring _ _ _  Motor commutator brushes __ 4T8094 

131 --------- BUMPER, rubber_ ______ _ _ _ _ _____ _ _ _ ______ _ _  Cushion on base plate _ ______ 4T35503 

99; 135 _ _ _ _ _ _ _  CABLE ASSEMBLY : 12-prong plug _ _ _ _ _ _ _ _ _ _ Power and signal cord _ _ _ _ _ _ _  4Tll1630 

99, 135 _ _ ___ _ _  CABLE ASSEMBLY : 2-prong plug, polarized _ _  Power cord ___________ _ _ _ _ _  4T108254 

99, 1 35 ____ _ _ _  CABLE ASSEMBLY : 3-prong plug;  24" lg _ _ _ _  Power cord _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  4T104663 
! 

99, 14L ______ CAPACITOR, fixed : 1 pJ ( lf2-1;2 )  ___ _ _ _ _ _ _ _ _ _  Used with GW motor ar- 4T82391 

109 

1 10 

136 

1 36 

131 

108 

108 

137 

112 

112 

137 

------- -- ' rangement. 

COIL, solenoid : electromagnet ; single winding, 
115  ohms. 

Start magnet coiL _ _ _ _ _ _ _ _ _ _  4T197M 

CONTACT TONGUE _ _ _ _ _ _____ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Determines type of signal 4T77030 
transmitted. 

CONTACT SPRING _____ _ _ _ _ _  - - ------- ------ In motor governor contact 4T6314 
assembly. 

CONTACT SCRE W - - - - - ---- ---------------- Part 0f motor g-overnor _ _ _ _ _ _  4T6320 

CAPACITOR, fixed : '4 p.L _____ _ _ _ _ _ _ _ _ _ _ ___ Dissipates indueed voltage _ _ _  4T108215 

GEAR, helical : fiber, 45 teeth _ _ ___________ _ _ _ _  Main-shaft gear_ ______ _ _ _ _ _  4T104658 

HUB, bakelite _ _ _ ______________ _________ _ _____ Mounts operating cam on 4T1051 50 
main shaft. 

INNER DISK BRUSH SPRING, with brush : 
nickel silver or steel w/zinc chromate finish. 

Closes circuit to inner disk _ _  4T78400 

INSULATOR, bushing _ ____ _ _ _________ _ _ _ _ _ _ _  Insulates end-of-tape stop 4T76246 
contacts. 

INSULATOR, bushing : bakelite _ _ _ -'- --------- Insulates brush holder_ _ _ _ _ _  4T77048 

INSULATOR, bushing _______________________ Insulates inner and outer 4T78398 
disk brush springs. 

1 15,  137 _ _ _ _ _ _ INSULATOR, strip _ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _____ _ _ _ _  Insulates end-of-tape stop 4T41733 

102 

1 47 

137 

141 

contacts and inner and 
outer disk b1·ush springs. 

LATCH, lever _ _ _ _ ______ _______________ _ _ _ _ _ _  Operates feed roll to feed 

MOTOR, AC : series-governed ;  110 v, 50/60 eye, 
1ho hp. 

tape. 

Furnishes mechanical power 
to drive transmitter dis­
tributor. 

4T300-181 

4T6708 

OUTER DISK BRUSH SPRING, with brush : 
nickel silver or steel. 

Closes circuit to outer disk __ 4T78399 

RE SISTOR, fixed : 250 ohms _________ _ _ _ _ _ _ _ _  Used in GW motor arrange- 4T3043 
ment. 

131  --------- RESISTOR, 1600 ohms : center-tapped _________ Dissipates induced voltage _ _  4T74691 

______ , _________ _ 
----- --·--··---------
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Fig. ref. Name of part and description Function of part Signal Corps stock No. 

140 RESISTOR, fixed : WW ; 300 ohms _ _ _ _ _ _ _ _ _ _ _ _  Controls motor speed _ _ _ _ _ __ _  4T78205 

113, 1 14 _ _ _ _ _ _  ROLLE R, feed _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____  Feeds tape _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _  4T300-302 

1 1 6  

144 

SCREW, adjusting : 4-40 x %" --- ------ ---- -- Adjusts adjusting lever_ _ _ _ _  4T1086 

SCREW, pilot : 14-32 _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _  In governor adjusting lever _ _  4Tl100 

113,  114_ _ _ _ _ _  SHIM : steel ; .500" lg x .250" wd x .002" thk_ _ _  Positions wearing strip:. _ _ _ _  4T72069 

113, 114 _ _ _ _ _ _  SPRING, compression _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Tensions detent lever_ _ _ _ _ _ _  4T35-33 

113,  1 14 _ _ _ _ _ _  SPRING, torsion _ _ _ _ _ _ _ _ _ _ _ __ __ _ _ _ _ _ _ _ _ _ _ _ _ _  Latch spring in retaining lid 4T35- 137 

102 

136 

assembly. 

SPRING, flat_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  � - - - - - - - - - - - - Feed pawl spring _ _ _ _ _ _ _ _ _ __ 4T35- 140 

SPRING, extension _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  Tensions governor contact 4T6323 
assembly. 

144 - - - - - - - - - SPRING, compression _ _ _ _ __ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _  Takes uo end play in motor 4T71999 
armature. 

136 SPRING, flat : outer disk contact_ _ _ _ _ _ _ _ _ _ _ _ _ _  Part of motor governor_ _ _ _ _ _  4T78496 

136 ----'----'- 1 SPRING, flat : inner disk contact_ _ _ _ _ _ _ _______  Part of motor governor_ _ _ _ _ _  4T78497 

1 10 

107 

123 

120 

108 

102 

142 

--------- 1 
_ _ _ _ _ _ _ _ _  I 

SPRING, extension _ _ ___________ _ _ _ _ _ _ __ _ _ _ _ _  Tensions contact lever _ _ _ _ _ _  4T101714 

SPRING, torsion _ _ _________ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _  Tension for armature lever_ _ 4T 104538 

SPRING, extension _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _____  In tape suppression mecha­
nism-right bracket. 

SPRING, extension _ _ __ _ _ _ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _  Tensions clutch lever as-
sembly. I 

SPRING, flat : friction_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __ _ _  Maintains pressure on fric- II tion clutch. 

SPRING, extension _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _ _ _ _ _ __ ____ Tensions tape-feed lever- - - - - ! 

4T74709 

4T74962 

4T76086 

4T4708 

SUPPRESSOR, electrical noise ___ � _ _ _ _ _  :_ _____  Transmitter brush filter_ ____ 1 4T104 782 

5. Break-Lock Mechanism in XD99 Type T ransmi+tet Distribui·or 

Note. Refer to figure 134 for a ll parts listed in this paragraph. 

X a me of part and description Function of part Signal Corps stock No. ------ 1 ------- ------------ ---- -- -

1 68 

S UBASSE MBLY : break-lock mechanism ; part Break-lock mechanism _ _ _ _ _ _  4T111455 
of XD99 transmitter distributor ; 6 14 "  lg x 
2 lh "  wd x 2" h. 

BOARD, terminal : 2 solder lug term. ; 1711e" Provides connections to sol- 4T109848 
lg x �16" wd x %2" thk. enoid coil. 

BRACKE T :  irregular L shape ; 1 % "  lg x % "  Locking device for push rod _ _  4 T l l1704 
h x i316" wd. 

BUSHIN G : female ; '\16" lg x %" OD x %/' Positions contact lever _ __ _ _ _  4T1 11697 
I D ; shoulder 14 " lg x %/' OD ; threaded por-
tion Ys "  lg x 14-32 thd. 

CAM : bakelite ; 1" dia x 2%2" h ;  L-shaped in- Operates contact lever _ _ _ _ _ _  4T111456 

dentation. 



Name of part and description Function of part Signal Corps stock No. 
----- ---- ------------------------------------ 1---------------------- l---------------

COIL, solenoid : d-e resistance 104 ohms ; oper- Magnet coiL _ - - - ----------- 4T216M 
ating current .025 to .030 amp at 115  v de;  
114" lg x % :' OD. 

CONTACT, switch : l:�iz" wd x 21'16" lg x Opens and closes the circuit_ 4T90027 
Yls" thk. 

CONTACT, switch : spring leaf type ; 1�1s" lg Opens and closes the circuit_ 4T90031 
x %" wd x Yls" thk. 

CONTACT, switch : spring leaf type ; 1 o/I6" lg Opens and closes the circuit_ 4 T109917 
x %" wd x Y1s" thk. 

GUIDE, pawl : U shape ; 'lh" lg x 14" wd x 
%2" h. 

I NSULATOR, bushing : round ; bakelite ; % "  
lg ; %2" O D  X . 130" ID X .037" thk. 

INSULATOR, bushing : round ; bakelite ; %2" 
OD X .130". 

Guides pawl lever into posi- 4T111968 
tion. 

Insulates mounting screw 4T76333 
from contacts. 

Insulates mounting screw 4T100421 
from contacts. 

INSULATOR, plate : oblong shape ; 11�6" ig x Separates switch contacts _ __ 4T82547 
'�) (;" wd x .094" thk. 

INSULATOR, plate : oblong shape ; fiber ; IY,6" Separates switch contacts ___  4T82548 
lg X %/' lg X ¥16" thk. 

INSULATOR, plate : oblong shape ; fiber ; l:Jiin" Separates switch contacts ___ 4Tll 2509 
lg X ��«" Wd X .031". 

KNOB : round;  steel, nickel finish ; . 156" dia Part of disabling push rod _ _  4T11 1708 
shaft ; #5-40 ; %�" dia x %2" h; diamond 
knurled sides. 

LEVE R : steel, zinc plate, chromate finish ; Makes and breaks switch 4T111696 
3 "  lg x fJ)G" wd x 1/s " thk. contacts. 

LEVE R :  steel, zinc plate, chromate finish ; Makes and breaks switch 4T1 1 1699 
2" lg X '})6" wd X %/' thk. contacts. 

NUT, hexagon : #6-40, NF-·2 ; .250" across flats_ ---------------------------- 4T3606 

NUT, hexagon : #4-40, N C-2 ; % "  across flats __ ---------------------------- 4T34-56 

NUT, hexagon : #�-56 ; :Y: 6" across flats ________  --- ------------------------- 4T34-ll 

PIN, locking : steel, nickel finish ; %2" lg x %2" 
OD ; w /threaded base %2" lg. 

Positions and locks disabling 4T111706 
push rod. 

PLATE, armature : 2o/In" lg x l o/Jfl" wd_ _______  Provides motion to operate 4T1 11693 
switch break contacts. 

LATE ,  clamp : oval shape ; l:Jiio" lg x �'16" wd x 
Ylo" thk. 

POST, anchor : cylindrical ; % "  lg x %2" dia ; 
w/#4-40, N C-2 thread for mounting ; slotted 
head. 

POST, anchor : cylindrical ; 'lh "  lg x %:/' OD ; 
w/#4-40, NC-2 thread for mounting ; slotted 
head. 

Holds switch contact as- 4 T41732 
sembly

·. 

Anchor post for armature 4T92668 
lever spring. 

Anchor post for pawl lever 4T109618 
spring. 

ROD, plunger : 4 % "  lg x .161" OD ; one end Operates pawl lever _________ 4T11 1 705 
threaded #5-40, NC-2. 
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Name of part and description Function of part Signal Corps stock No. 

SCREW, adjustment : steel, zinc plate _ _ _ _ _ _ _ _  Adj ustment screw for arma- 4Tll 1695 
ture spring. 

SCREW, machine : Fil H ;  #4-40, N C-2 ; .471" lg_ - - - - - - - - - - - - - - - - ------------ 4T1159 

SCREW, machine : Fil H; #6-40, NF-2 ; he" lg_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4T1160 

SCREW, machine : F H ; #4-40 , NC-2 ; .369" lg_ - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4T1162 

SCREW, machine : Fil H ;  #4-40, N C-2 ; 1.147" 
lg. 

4Tl163 

SCREW, machine : hex. hea d ;  #4-40, NC-2 ; - - -- - - --------------- - - - - - - - 4T74613 
.344" lg. 

SCREW, machine : fiat Fil H ;  #4-40, NC-2 ; 
% "  lg. 

SCREW, machine : wrench drive ; FH ; #4-40, 
NC-2 ; .656" lg. 

4T80508 

4T111698 

SPRI NG : .200" music wire ; 1" lg x %�" OD ; Relay armature spring _ _ _ _ _ _  4T7615 
approximately 29 turns ; hook end term. 

SPRIN G :  .014" music wire ; .153" OD x .844" Provides tension on contact 4T31636 
lg ; 44 turns ; hook end term. lever. 

SPRIN G : .016" music wire ; . 156" OD x .719" Provides tension on contact 4T49420 
lg ; 26 turns ; hook end term. lever. 

SPRING :  compression type ; .021" dia ; %�" 
OD x % "  lg ; 14 turns. 

STIFFENER, contact spring : 1%/' lg x 1%�" 
wd x %4" thk. 

Restores disabling push rod 4T111707 
to normal position. 

Gives extra tension to con- 4T105940 
tact spring. 

STUD : 1%�" lg x %/' dia ; threaded bottom, Makes and breaks switch 4T90338 
#4-40, N C-2, %6" lg ; slotted head. contacts. 

STUD : % "  lg ; shoulder o/Je" diam x '-h " ;  one 
end threaded he" lg x 10-32, NF -2 thread ; 
opposite end threaded =}�«" lg x 6-40, N F-2 
thread. 

STUD : %. " lg x %2" dia ; bottom threaded, 
#4-40, N C-2. 

STUD : o/J.e" lg x 1,4 "  OD i threaded bottom, 
#4-40, NC-2, Ys "  lg. 

T ERMINAL, lug : double ring type ; brass ; wire 
hole lk "  dia x 11e" lg ; lug bent 90° to base. 

WASHER, fiat : steel ; round, .141" ID, .313" 
OD. 

4T111460 

4T111694 

4T111700 

4T81726 

4'f7002 

WASHER, fiat : steel ; round, 1,4" ID, ¥:!" OD _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - 4T11767 

WASHER, fiat : steel ; round, %4" ID, 1.4 " O D  _ _  ---------------------------- 4T103-27 

WASH E R, lock : steel ; .120" ID x .035" thk ; 
external teeth. 

4T3640 

WASHE R, lock : steel ; .141" ID x .032" thk ; - - - - - - - - - - - - - - - - - - - - - - - - - - - - 6L73006 
external teeth. 

---··---· .. --· --· --· - · - - - --·-- -----



6. Tape-Feed Suppression Mechanism in Transmitter Distributor TT -2 1 /FG 

Note. Refer to figure 123 for all parts listed in this paragraph. 

Xame of part and description Function of part Signal Corps stock No. 

BLADE, restoring _ _ _ _ _ _ _ ____ .___________ Operates restoring lever_ _ _ _  4Tl12462 

CLIP, spring : L shape;  .035" CHS,  zinc-plated ;  Holds restoring spring _ _ _ _ _ _  4T 104537 

.379" lg X .285" Jg X %( wd. 

S CREW, eccentric : CHS, zinc-plated, chromate Latch lever spacer_ _________ 4T 1 1 2472 
finish ; . 144" ID x ¥2 " OD x Vs '' thk. 

SHIM : .010" steel ; 11]6" lg x % "  wd ; 2 slots ; Part of mounting for tape- 4T112474 
.152" wd x 1)'111" d in lg edge, �� n" c to c. feed suppression mecha­

nism. 

SPACER, washer : steel, zinc-J'lated, chromate Latch lever spacer_ _ _ _ _ _ _ _ _ _  4T79060 
finish ; .144" ID x 1/, ,'' OD x lis" thk. 

SPRING, extension _________ _ _ _ _ _ _ _ __ _ _ _ _ _ _ _ _  Tensions trip-off lever _______ . 4T1 1 0879' 

SPRING, extension : .016" music wire ; 1/2 " lg Tensions nonrepeat lever_ ___ 4T45024 
x %�" dia ; approx 13 turns. 

SPRING, extension : .01 6" music wire, 1 )·j,{ lg Tensions trip-off latch ___ _ _ _ _  4T55669 
%�" dia o/a. 

SPRING, extension : .020" music wire ; 1 .219" lg i Tensions restoring blade _ _ _ _  4T74709 
x .177" OD o/a. 

SPRING, extension : .010" dia music wire ; % "  
lg x .130" dia o/a ; approx 37 turns. 

-- · ------·· ···-----

Tensions restoring lever_ _ _ _ _  [ 4T35-70 

i 
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Adjustments : 

1 72 

Armature : 

Lever spring _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Spring tension ( receiving 
transmitter distributors) __ 

Bracket : 

Detent 

Governor brush spring plate_ 

Magnet - - -, - - - - - - - - - - - - - - - ­

Shunt contact - - - - - - - - - - - - ­

Tape-stop - - - - - - - - - - - - - - - - -

Brushes, distributor ( low brush 
arm and high brush arm ) __ _ 

Carb<m 

Contact : 

Lever spring tension _ _ _ _ _ _  _ 

Pawl spring - - - - - - - - - - - ­

Spring : 
Armature hinge position 

( two-<' hannel trans­
mitter distributors ) _ _  

T e n s i o n ( two-channel 
transmitter distribu-
tors ) - - - - - - - - - - - - - - -

Control relay timing contacts and 
transmitting operating lever 
spring (two-channel transmitter 
distributors) - - - - - - - - - -- - - - - -

Detent : 

Bracket - - - - - - - - - - - - - - - - - - -
Lever spring tension _ _ _ _ _ _  _ 

End-of-tape stop : 

Contact spring 

Stop pin guide 

Feed : 

Lever : 

Adjusting screw _ _ _ _ _ _  _ 

Spring tension _ _ _ _ _ _ _  _ 

Upstop - - - - - - - - - - - - - - -
Pawl spring position _ _ _ _ _  _ 

Roll shaft bearings _ _ _ _ _ _ _  _ 

General - - - - - -- -- - - - - - - - - - - - - -

Governor : 

Brush spring : 

Plate bracket 

Pressure _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Tension _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Contacts - - - - - - - - - - - - - - - - - ­

Guard - - - - - - - - - - - - - - - - - - - -

Parag-raphs 

150 

99 

109 

132 

141 
144 

93 

121, 122 

120 

117 
148 

162 

163 

154 

109 
102 

107 

106 

112 

118 

114 

108 
103 

89 

132 
133 
135 

136 

134 

INDEX 

Page 

104 

82 

86 

97 

100 

101 

80 

92, 93 

92 

89 
102 

112 

112 

108 

86 
83 

85 

85 

87 

90 

88 
86 

84 
77 

97 

98 

99 

99 

98 

Adjustments-Continued 
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Adjustments-Continued 

Stop lever : 
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mitter distributors ) _____ _ 
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Contact-Continued 

Lever spring tension - - - - - - - - - - ­

Screws : 
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Receiving type transmitter 
distributors - - - - - - - - - - - - ­

Teletypewriter TT-26/FG _ _  

Teletypewriter TT-52/FG _ _  

Controls on transmitter distributors _ _  

Core, magnet, adjustment - - - - - - - - - -

Cryptographic equipment, used with _ _  

DA AGO Forms 4 1 9  and 4 6 8  - - - - - - - -

Data : 

Packaging - - - - - - - - - - - - - - - - - - - ­

Trouble-shooting - - - -- - - - - -- - - -

Definition o f  preventive maintenance_ 

Demolition methods - - - - - - - - - - - - - -- -

Description : 
Message tapes - - - - - - - - - - - - - - - ­

Motor for XD86 type transmitter 
distributor - - - - - - - - - - - - - - - - - ­

Receiving transmitter distributors 

Tt:ansmitter Distributo1· TT-
26/FG - - - - - - - - - - - - - - - - - - - - -

Transmitter Distributor TT-
52/FG ---------------------

Two-channel type transmitter dis­
tributors - - - - - - - - - - - - - - - - - - ­

XD82 and XD86 types transmit-
ter distributors - - - - - - - - - - - - - -

Designation, code, explained - - - - - - - � 
Destruction of components - - - - - - - - - ­

Detent lever spring tension - - - - - - - - ­

Differences, mechanical - - - - - - - - - - - ­

Dimensions and weights ------------

Disassembly : 

For shipment 

Motor 

1 74 

117 

115 

116 

136 

27/ 

55 

58 

57 

56 

23 

142 

3d 

2 

7 
68, 71 

34 

170 

12 

8c 

1 1  

1 0  

8 

3c 

3b, 9 

3d 

171 

102 

14 

13 

168 
77e 

Page 

89 

88 

89 

99 

28 

52 

55 
54 

53 

26 

101 

3 

1 

1 1  
6 1  

30 

117 

18 

13 
17 

14 

12 

2 

1, 13 

3 

117 

83 

19 

18 

117 
68 

Disks : 
Distributor, repair - - - - - - - - - - - - ­

Theory of operation : 

Receiving transmitter dis­
tributors - - - - - - - - - - - - - - ­

Transmitter Distributors TT-
52/FG and XD82 type __ _ 

Dismantling prior to repair - - - - - - - - -

Distortion Test Set TS-383/ G G  _ _ _ _  _ 

Distributor : 

Brushes, carbon, adjustment _ _ _ _ 

Disks, repair - - - - - - - - - - - - - - - - - ­

Functioning, general - - - - - -- - - -
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Forms and records-Continued 
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Mounting plate, adjustment _ _ _ _ _ _ _  _ 

Multimeter TS-297 /U - - - ----------

Oil, applying 

Operating : 

Checks and adjustments : 

Cam - -- - - - - - --------------
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Removal : 
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Dismantling - - - - - - - - - - - - - - - - - ­
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Shims, governor, adjustments _ _ _ _ _ _  _ 

Shipment, disassembly 

Shooting, trouble : 
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Transmitting mechanism __ _ 

Tool Equipments TE-50 and TE-50-A 

Tools : 

Preventive maintenance _ _ _ _ _ _ _  _ 

Repair - - - - - � - - - - - - - - - - - - - - - - -

Special 

----------- -- - --
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Transmission : 

Adjustments : 

Control relay : 
C o n  t a c t  ( two-channel 

transmitter distribu-
tors) - - - - - - - - - - - - - - ­

Switch lever pivot plate 
( two-channel transmit-
ter distributors )  _ _ _ _  _ 

Control, theory - - - - - - - - - - - - - - - ­

Stopping - - - - - - - - - - - - - - - - - - - - -

r f a  nsmitter : 
D istributor, equipment perform­

ance checklists - - - - - - - -- - - - - -

Tape : 

Functioning, general _ _ _ _ _  _ 

Mechanical troubles _ _ _ _ _ _ _ _ 

Theory of operation _ _ _ _ _ _ _  _ 

Troubles - - - - - - - - - - - - - - ---

Top plate, removal - - - - - -- - - - - - -

Trammitter Distributor TT-21/FG, 
tape-feed suppression mechanism _ _  

Transmitter distributors :  

Equipment connections - - - - - - - - ­

General functioning - - - - - - - - - - ­

Preliminary starting and stopping 
procedure - - - - - - - - - - - - - - - - - -

Receiving types, description _ _ _  _ 
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Transmitter distributors-Continued 

Reperforator Transmitters TG-
26-A, TG-26-B, andTG-27-A 

Starting - - - - - - - - - - - - - - - - - - - - - -, 

System application - - - - - - - - - - - -

Theory o f  operation o f  disks _ _ _  _ 

Trouble analysis _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

Chart - - - - - - - - - - - -- - - - - - - -

Trouble shooting : 

General - - - - - - - - - - - - - - - - - - - - - ­

Procedure, using equipment per­
formance checklist - - - - - - - - - - -

Troubles : 

Electrical, localizing - - - - - - - - - - ­

Mechanical - - - - - - - - - - - - - - - - ---
Tape transmitter, mechanical _ _  _ 

Tuning forks - - - - - - - - - - - - - - - - - - - - -

Types o f  transmitter dif'tributors _ _ _  _ 

Uncrating, unpacking, and checking _ _  

Units, differences - - - - - '- - - - - - - - - - - - -

Use o f  transmitter distributors - - - - - -
In code room operation _ _ _ _ _ _ _ _  _ 

Visual inspection 

\Veatherproofing 
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