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CHAPTER 1 
GENERAL INFORMAT ION 

AND SAFETY PRECAUTIONS 

1-1. SAFETY PRECAUTIONS. To 

stress the importance of 
employing proper safety 
techniques while performing 
maintenance procedures on the 
equipment involved, the user of 
this manual is directed to 
thoroughly familiarize himsel f  
with the safety precautions 
described in Chapter 4, 
paragraph 4-4. 

1-2. INTRODUCTION. This manual 
provides information and 
instructions for installation, 
operation, and maintenance of 
Transmitter Distributor (TD) 
Sets Model 28 (figure 1-1). 
Maintenance information provided 
for the TD sets includes 
instructions for testing, 
performing preventive 
maintenance and adjustments, 
�roubleshooting, and repairing. 
A parts list is also included. 

1-3. EQUIPMENT DESCR IPTION. 
The TD S et Model 28 is an 
electromechanical device used to 
send code combinations 
perforated in tape and translate 
these combinations into 
electrical impulses in the form 
of a Baudot code signal. 

a. General. When 
connected by radio or wire 
telegraph channel s with teletype 
equipment in other ships or 
statiops, the TD set originates 
signal transmission. It is a 
send only mechanism not equipped 
to sense the electrical 
characteristics of incoming 
messages on the signal line. 

(1) Transmission of 
signals from the TD set to a 
distant station is accomplished 
electrically by use of a five­
unit, stop-start permutation 

code. Depending on the 
transmitting cam sleeve used, 
the transmission pattern may be 
either 7.00 units or 7.42 units. 
The nominal operating speed for 
7.42 is 368 operations per 
minute (opm) corresponding to 60 
words per minute (wpm). By 
changing gears which are 
available as optional 
components, the operating s peeds 
can be increased to 460 opm 
(75 wpm) or 600 opm (100 wpm). 

(2) Each TD set is 
equipped with a control s witch 
for turning off the set without 
disconnecting it from the signal 
circuit. Most sets are equipped 
with an automatic line shunting 
switch which closes the loop 
signal circuit when the TD is 
removed from its base. 

(3} Each TD set is 
provided with a three-position 
switch by means of which the set 
is made to read t ape, stop 
reading tape, or free the feed­
wheel to permit feeding t ape 
under the t ape wheel into the 
tape guide without raising the 
lid. 

(4) Power is br ought 
into each set to the motor or 
motor unit through a po wer 
switch. The motor or motor unit 
drives the TD unit through an 
inter mediate gear assembly. 

(5} The message 
signals are read from a t ape 
which is either fully perforated 
or chadless and then transmitted 
by either a 0.020 ampere or a 
0.060 ampere de line current to 
external receivers. 

b. High-Level and L ow­
Level. This manual covers both 
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h igh-level and low-level 
configurations of TD sets. 
H igh-level sets a re used in 
applications wherein radio 
frequency interference (FFI) 
does not present a problem. 
Low-level sets have RFI 
suppression incorporated. One 
of the rfi suppre ssion featur es 
is the use of a low-level 
signaling code from which t he 
term low-level is derived. The 
low-level signaling code is the 
+6 volts (mark) a nd -6 volts 
(space) polar code levels versus 

that of the 0.060 ampere (mark) 
and 0.0 ampere (space) neutral 
code levels used in the high­
level sets. High-level TD 
equipment is desc ribed in 
paragraph 1-3.1 and low-level TD 
equipment is described in 
paragraph 1-3.2. 

1-3.1 EQUIPMENT DESCRIPTION 
(HIGH-LEVEL) • A typical TD set 

Model 28 consists of a base, TD 
un it, a motor or moto r unit, and 
a cover. TD sets may be either 
single contact or multicontact 
sets. Single contact sets may 
be either regular size or 
miniaturized (figures 1-2 and 
1-3) . The multicantact s et 
(figure 1-U) is regular size 

only. The regula r size set 
(figure 1-5) has a regular size 

only. The miniat ure set 
(figure 1-6) has a smaller base 

and cover designed for use with 
a small motor. 

a. Single contact Sets. 
The TD units used in the two 
single contact sets (regular 
size, and miniature size) are 
identical as to function and 
configuration. T he single 
contact mechanism is actuated 
once for each level of the code 
combination by a distributing 
cam sleeve. The code 
combinations sensed in the 
message tape are mechanically 
transferred to the single 
contact s ignal genera tor wher e  
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they are translated into 
electrical impulses and 
transmitted sequentially to the 
signal line. The TD unit used 
in these sets may be equipped 
with code reading contacts for 
multiwire (simultaneous) output 
as an optional feature. By use 
of these contac ts, which are 
actuated by the individual 
transfer levers, the tape 
message is electrically 
transmitted by parallel wires to 
external receivers for 
monitoring purposes or page 
copy. This is done 
simultaneou sly with transmi ssion 
through the single contact 
signal generator. 

b. Single Contact 
Regul ar Size Set. The regular 
size single contact TD set 
(figure 1-5) consists of a base, 

a motor unit, TD unit and a 
cover. The base extends a full 
length of the set, and is 
equipped with an intermediate 
gear assembly and vibration 
mounts. It serves as a mounting 
for a TD unit, and a standard 
size Model 28 motor unit which 
may be either a 115-volt, Go­

Hertz, ac synchronous, or a 115-
volt, 60-Hertz, series governed. 
A slip-over type cover encloses 
the motor unit and that porti on 
of the base not occupied by the 
TD mit. A U-shaped front panel 
covers three sides of the TD 
unit. This panel snaps into 
position. It is easily removed 
for access to the mechanism of 
the TO unit. 

c .  Single Contact 
Miniaturized Set. The 
miniaturized set has been so 
characterized b ecause of its 
compactness (figure 1-6). The 
smallness in si ze is 
accomplished through design of 
the base and cover, and b y  use 
of a compact 23 millihorsepower 
synchronous motor. This set 
performs the sa me function as 
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Figure 1-2. Transmitter Distributor Set Model 28 - Regular S iz e, 
Single contact 

Figure 1-3. Tran smitter Distributor set Model 28 - M in i at urized, 
Single Contact 
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Figure 1-4. Transmitter Distributor Set Model 28 - Regular S ize, 
Multicontact 
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$YNCHRONOUS 

RANSMlTTER DISTIUBUTOR 

UNIT 

Figure 1-5. Transmitter Distributor Set Model 28 - Regular S ize 
(Cover, Cover Plate, and Panel Removed) 

the regular size set; yet it 
occupies less space by about 
five inches in depth. The cover 
is the slip-over type which 
houses the remaining portion of 
the set other than the TO unit. 
The U-shaped front panel is the 
same as that for the regular 
size set. 

d. Multicontact S et. 
The multicontact TO set 
(figure 1-7) is approximately 

two inches wider and two inches 
deeper than the s ingle contact 
set. It is driven by a full 
size Model 28 motor unit which 
may be either synchrono us or 
governed. The function o f  this 
set is somewhat different from 
that of the single contact set. 
The sensing and distributing 

mechanisms are capable of being 
actuated in dependentl y of eac h  
other either locally or from a 
remote source, or they ma y be 

actuated in conjunction with 
each other as a straight-throug h 
TO. The wiring terminate s  at 
two 24-point connectors located 
at th e rear of the base to 
provi de ext ernal control, and 
the output or input of multiwire 
transmission. The versatilit y 
of the multicontact set makes it 
possi ble to transmit the tape 
message by parallel wire to an 
external receiver for message 
verification, or error 
detection. Likewise, it is 
possible to return parallel wire 
input to the distributing 
portion of the set for 
sequential transmission. 
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Figure 1-6. Tran smitter Distributor Se t Model 28 - Miniaturized 
(Cov er, Cover Plate, and Front Panel Removed) 
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GEAR GUARD 

SYNCHRONOUS 
MOTOR 

Figure 1-7. Transmitter Distributor Set Model 28 - Regular S ize, 
Multicontact (Cover Removed) 

Auxiliar y contacts are provided 
in the set, and operate from the 
sensing cam sleeve for 
controlling external circuits. 
An auxiliary contact is provided 
at the distributor cam sleeve 
for contr olling the clutch on 
the sensing shaft. An index 
mark is provided seven 
characters ahead of the sensing 
pins for aligning the starting 
point of the message tape. The 
spring biased tape lid may be 
raised for inserting message 
tape by depressing a plastic 
tape lid release plunger. 
Transmission of tape may be 
stopped by operating the start-

stop switch lever, by raising 
the tape lid, or allowing tape 
to run out. When the tape lid 
is raised or when tape runs out, 
the tape-out se nsing pin ri ses 
and breaks a circuit to the 
sensing clutch magnet through 
its c ontact. 

e. Transmitter 
Distributor Bases. The 
transmitter distributor base 
provides mounting facilities fo r 
the single mounting and m ultiple 
mounting TD sets. The base s  
des cribed and illustrated a re 
typical of some of the many 
possible variations. Of th e 
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four· types o f  bases described, 
two are designed as mountings 
for single unit TO sets: one as 
a single-contact single-shaft TO 
unit and another as a slightly 
larger multicontact TD unit. A 
third base, identified as a 
miniaturized model, is used for 
mounting a single-contact TO 
unit and a miniaturized motor. 
A fourth base, identified as a 
multiple base, is designed for 
m ounting three TO units. Each 
base serves also as a mounting 
for a motor or motor unit i n  
addi tion t o  the TD unit. 

(1) Single Contact 
Single Mounting Base. The base 
for the single contact TD 
( regular size) consists of two 

angle iron rail s with cross 
plates that form a framework. 
The framework i s  fastened to a 
subbase (or oil pan on some 
models) by means of three 
vibration mounts which serve to 
reduce vibration (fig ure 1-8). 
Brackets are provided for 
mounting terminal blocks on 
which electrical connections are 
made. A guard is mounted above 
the location of the gears for 
protection. A multiple 
connector is moun ted at the l eft 
front of the base for 
in terconnection w ith a mating 
connector on the TD unit. A 
l ine shunting switch is provided 
on most bases adjacent to the 
multiple connector fo·r keeping 
the line c ircuit closed when the 
TD unit is removed from the 
base. This switch is actuated 
by an adjusting screw on the TO 
unit. When the TD unit is 
placed on the base, the line 
circuit includes the TD before 
the line shunting switch opens. 
Terminal blocks and a power 
switch are mounted on brackets 
at the rear of th e base where 
electrical connections are made. 
The base provides a rigid 
mounting support for the TD unit 
and a motor unit (fig ure 1-9). 

1-8 

An intermediate gear assembly is 
mount ed between the motor unit 
position and the TD unit 
position. The intermediate gear 
assembly transfers motion from 
the motor to the TO. The speed 
is determined by the set of 
drive gears used on the motor 
shaft and its mating gear on the 
intermediate gear assembly. 

(2) Multicontact 
Single Mounting Base. This 
multicontact TD base is similar 
to the base previously 
described. The frame structure 
is built in two pieces. The top 
structure serves as a mounting 
for a motor unit and the TD unit 
(figure 1- 10). The bottom 

structure serves as a mounting 
for the top structure. Two 
24-point connectors are mounted 
at the rear of the bottom 
structure for electrical 
connection to external 
apparatus. Two 24-point mating 
connectors are mounted to the 
rear of the top structure as a 
terminal for internal electrical 
connections . The top structure 
may be moved forward to 
disconnect all electrical 
connections or backward to 
connect them (figur e 1- 11). A 
power switch is mounted to a 
bracket on the left side and is 
accessibl e through the cover. 
Electrical connections between 
the base and the TO unit are 
made through a cable or cables 
with a multiple connector or 
connectors, which mate with 
connectors mounted on the TO 
unit. The interconnection 
varies somewhat with different 
models. Other internal 
connections are made at terminal 
blocks under the motor unit 
position. 

(3) Miniature Base. 
This base is designated 
min iature because of its 
compactness (figure 1- 12). The 
mounting facilities for a 
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Figure 1-8. Transmitter Distributor Base - Single contact, 
Single Mounting 

miniaturized TO base are 
virtually the same as those for 
the single contact TO base. 
However, this base is much 
shorter and lighter since the 
motor used on it is small a nd 
requires very little space for 
mounting. Bracke ts with 
terminal blocks are provided at 
the right rear part of the base 
for making electrical 
connections, both external and 
internal. A cable connects 
these terminal blocks to the 
multiple c onnector which mates 
with the TO unit connector and 
the line shunting switch. The 
frame structure is fastened to a 
metal pan through three 
vibration mounts which absorb 
vibration from the motor and the 
TO unit. Four rubber feet are 
mounted under the pan to prevent 
the set from marring the surface 
on which it sits. A power 
switch is mounted on a bracket 

at the rear of the base a nd is 
accessible through the rear of 
the cover. 

(4) Multiple 
Mounting Bases. The multiple 
mounting base is designed as a 
mounting for three TO units, a 
motor unit, drive shafting, a nd 
gears . There are two types of 
these bases, ea ch with 
provisions for changing the 
driVing s peed of its associated 
TO units. one type is designed 
as a mounting f or three single 
contact TO units (figures 1-13 
and 1-14). The other type is 
designed as a mounting for three 
multicontact TO units 
(figures 1-15 a nd 1-16). 

(a) Base f or 
Three Single contact Transmitter 
Distrib utor Units. The base, 
which serves as a mounting for 
three single contact TO uni ts, 
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Figure 1-9. Transmitter Distributor Base - Single Cont act, Single 
Mount ing (Transmitter Distributor and Motor Un it 
in Place) 
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MULTICONTACT 

Figure 1-10. Transmitter Distributor Base - Multicon tac t, Si ngle 
Mounting (Transmitter Distributor and Motor Uni t 
in Place) 

Figure 1-11. Transmitter Distributor Base - Multicontact, Single 
Mounting S t r u ct ural View (Transmitter Distributor 
and Motor Unit in Place) 
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GEA.B: MSENBLY 
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Figure 1-12. Transmitter Distributor Base - Miniaturized 
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Figure 1-13. Transmitter Distr ibutor Base - Single Contact, 
Mul tiple Mounting (Common Speed) 
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Figure 1-14. Tra nsmitter Distributor Base - Single Co ntact, 
Multiple Mounting (Variable Speed) 
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Figure 1-15. Transmitter Distributor Base - Multicontactr 
Multiple Mounting (Common Speed) 

is a one piece aluminum c asting 
mounted by vibration mounts and 
brackets to a base pan. 
Brackets with terminal blocks 
are provided at the right rear 
portion of the base. These 
terminal blocks serve as a 
connecting point between 
external and internal electrical 
connections. Electrical cables 
lead from the terminal blocks to 
a multiple connecto'r and a line 
shunting switch at each of the 
three TO unit positions. Other 
cables lead to the motor and to 
a power switch located on a 
bracket at the front of the 
base. A locking clamp is 
provided for locking each TD 
unit in position on the base. A 

locating eccentric is als o 
provided on the base as a means 
of fixing th e adjustment 
position of the TD unit. A 

drive shaft across the front of 
the base is driven by the motor 
through a belt and a set of 
sprockets. Some bases have the 
speed change gears between the 

motor pinion and an intermediate 
gear assembly (figure 1-13). 
With this arrangementr the three 
gears on the drive shaft are the 
same size and drive all three TD 
units at the same speed. Other 
bases have speed change gears at 
each TD unit (figure 1-14). 
With this arrangementr each TD 
unit ma y be driven at 60r 75r or 
100 words per minute by changing 
its intermediate gears. 

(b) Base for 
Three Multicont act Transmitter 
Distributor Units. The multiple 
mounting bases for the 
multicontact TD units als o  se rve 
as a mounting for three TO 

unitsr a motor unitr drive 
shafting with gearsr and 
electrical connections. Some of 
these bases are constructed of 
aluminum casting (figure 1-15); 
others are constructed of s teel 
plates (figure 1-16). A drive 
shaft traverses the base n e ar 
its center portion and drives 
the TD unitsr e ither direct ly or 
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Figure 1-16. Transmitter Distributor Base - Multicontact, 
Multiple Mounting (Variable Speed) 
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through a gear shift assembly. 
Where the shaft drives the TD 
unit directlyr th e speed changes 
are made between the motor 
pinion and the intermediate gear 
(figure 1-15). Where the gear 

shifts are used r the speed of 
any one of the TD units may be 
changed irrespective of others 
by shifting the gears 

(figure 1-16). Internal 
el ectrical connec tions vary with 
the different models. Some are 
made on terminal blocks at the 
left rear portion of the base; 
others are made by multiple 
connectors at the rear of the 
base. connection with most TD 
units is made by multiple 
connectors at the rear of the 
unit. some model s make 
connection by a loose end cable 
with multiple connector which 
mates with a connector 
underneath the TD. 

f. M otor Units. The 
motor units that provide 
electromechanical rotating 
motion for operating various TD 
sets are of two basic types: 
synchronous and series governed. 
Both types are self-contained 
motor units with characteristics 
adaptable for use with standard 
power sources. 

(1) The synchronous 
motor units (figures 1-17, 1-18, 
and 1-19) consist of a motorr 
mounting arrangement, and 
required starting and protective 
devices. They are available in 
miniature (25 mil lihorsepower), 
standard and heavy duty ratings. 
They must be operated from a 
standard, single-phase, 
regulated power source. 

(2) The series 
governed type motor units 
(figure 1-20) in standard and 

heavy-duty horsepower ratings 
and may be operated from 
regulated or unregulated 

NAVELEX 0967-LP-615-3010 

standard single-phase power 
sources or direct current. 

g. Covers. In general, 
the covers for the TDs are of 
simple slip-over design. The 
cover ing for single mounted TDs 
con sists of two parts. One is a 
s lip-over cover for the motor 
unit, terminal blocks , and 
intermediate gear assembly; and 
the other is a u-shaped panel 
which encl oses three sides of 
the TD. The covering for t he 
multiple mounting sets consists 
of four parts. One is a sl ip­
over cover for the motor unit, 
gearing, and terminal block s; 
and the other three are cover 
plates for the individual TDs 
(figure 1-15). The front side 

of the larger cover is hinged so 
tha t it may be opened for a ccess 
to the front of the TDs. 

1-3.2 EQUIPMENT DESCRIPTION 
(LOw- LEVEL) • Low-level TD sets 

differ from high-level TD s ets 
in that RFI suppression features 
h ave been incorporated in 
several of the low-level 
components. The following 
paragraphs describe the RFI 
suppression features and point 
out the areas of difference 
between high-level and low-level 
equipment. 

a. RFI suppression. RFI 
suppression as applied to TD 
sets is acc ompl ished by m eans of 
shiel ding and wave shaping a 
low-level e lectrical telegraph 
s ignal throughout the equipment. 
The installations vary with each 
set , but produce the same 
results of ensuring signal line 
privacy. 

(1) Signaling. The 
code is transmitted by means of 
a �6-volt polar s ignal through a 
network of shielded cables to 
the shielded container of a n  
electrical service assembly. A 
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STARTING 

CAPACITOR 

STARTING RELAY , 

MOUNTING STRAP 

,., ' /AIRDUCTS 

Figure 1-17. Typical Miniat ure Synchronous Motor Unit 

Figure 1-18. Typical Standard or Heavy Duty Synchronouss 
Motor Unit 
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START RELAY 

STARTING CAPACITOR 

THERMOSTATIC CUTOUT SWITCH 

Figure 1-19. Typical Standard or Heavy Duty Synchronous Motor 
Unit With New-style Plastic Handwheel 

+6-volt signal is mark; a 
-6-volt signal is space. 

(2) Electrical 
Service Assembly (ESA). The ESA 
is an electrically shielded 
container in which shielded 
cables terminate. It also 
serves as a housing for certain 
components su ch as plug-in 
clutch magnet driver circuit 
cards. keyer circuit cards. and 
power supply circ uit cards. 
Electrical service assemblies 
which house low-level keyers 
(LLK) have double shielded 

containers and double shielded 
cables with appropriate 
connectors for LLK connections 
to external equipment. 

(3) Cabling. The 
shielded cabling varies with 
each set according to need. 
Each compon ent unit of a set is 
equipped with sufficient 
shiel ding. in the form of 
metal lic enclosures and shielded 
cables. to suppress signal 
r adiation. All signal 
generators and magnet assemblies 
in the sign al circuitry are 
shielded by means of metal 
containers attached to thei r 
respective cables. 
Inter connecting cables join the 
component u nits to the ESA by 
means of metal connectors which 
screw toget her for a tight 
shielded connection. 
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T 

ELECT RIC NOISE SUPPRESSOR 

GOVERNOR RESISTOR 

GOVERNOR CAPACITOR 

Figure 1-20. Typical Serie s  (Governed) Motor Unit 

b. RFT Transmitter 
Distributor Unit. The RFI 
application for low-level TO 
units consists of a double 
shielded contact box , a contact 
assembly, a filter card 
assembly, and a double shielded 
signal line cable with 
receptacle (figure 1-21). 

(1) contact Box. 
The RFI signal ge nerator contact 
box is composed of an inner 
metallic box comp letely enclosed 
by an outer metallic bo x. They 
are p hysically fa stened together 
with insulating m aterial to 
provide electrical isolation. 

1-20 

(2) Contact 
Assembly. The contact asse mbly 
is provided with gold-plate d  
contacts t o  permit low voltage 
operation. It is electrically 
insulated from the inner rox. 

(3} Filter Card 
Assembly. The filter car d 
assembly is a net work of three 
resistors and a capacitor 
mounted on a circuit board. It 
is mounted on the contact 
assembly within the inner box. 
When used in conjunction with 
associated shielded cables, 
power suppl ies, and keyer, the 
filter prov ides a low-level 
interface and RFI suppression. 
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Figure 1-21. RFI Signal Generator Cont a ct Box Assembly 

(q) Signal Line 
Cable Assembly. A double 
shielded cable assembly is 
provided to electrically connect 
the contact box to a three-pin 
electrical receptacle. T he 
shielded cable is composed of 
three electrical conductors 
encircled by braided inner and 
outer shields. Two of the three 
internal wires are electrically 
insula�ed and transfer the 
telegraphic signa ls to 
associated equipment. The 
remaining wire is b are and 
electrically connected to the 
inner contact box, inner braid 
shield, and cable receptacle. 
The inner and outer braided 
shields are electrically 
separated from each other and 
the wires by flexible solid 
dielectri c. The inner braid is 
electrically conn ected to the 
inner contact box and the outer 

braid is electr ically c onnected 
to the outer contact box. The 
cable assembly provides RFI 
suppression when used with 
associated RFI equipment. 

c. T ransmitter 
Distributor Bas e. The high­
level TD base descript i on i n  
paragraph 1-3.1e i s  also 
applicable to the low-level 
ba se. 

d. Covers. T he h ig h­
level cover description in 
paragraph 1-3.1g is also 
app licable to t he low-level 
cover. 

1-4. RELATIONSHIP OF UNITS . 
Figure 1-1 shows the 
relat ionship between a TD s et 
and e xt erna l interfacing 
equipment . The communicati on 
patching panel (SB-1203A/UG o r  

1-?1 
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SB-1 210A/UGQ) is for shipboar d 
use to facilitate 
interconnection and transfer of 
teletypewr iter equipment and 
various types of terminal 
equipment. Refer to NAVSHIPS 
0967-LP-874-1010. The power 
supply (PP-3495( }) is used as a 
de loop current power supply for 
operation of the TD sets. Refer 
to NAVSHIPS 0967-LP-425-1010. 
For low-level TD operat ion, an 
ESA is used instead of the loop 
current power supply. 
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1-5. REFERENCE D ATA. Reference 
data pertinent to TD Model 28 
sets, both high- and low-level, 
are provided in Table 1-1. 

1-6. EQUIPMENT SUPPLIED. The 
matrix, provided in table 1-2, 
lists the family of TD Model 28 
equipment by of f icial Navy 
nomenclature versus Teletype 
Corporation code numbers for 
maj or assemblies comprising each 
configuration. 

1-7. EQUIPMENT REQUIRED BUT NOT 

SUPPLifD· Table 1-3 lists tools 
and test equipment not supplied 
but required for maintenance and 
troubleshooting procedures. 
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Table 1-1. Reference Data 

Nomenclature : 

Manufacturer: 

Operating 
Characteristics: 

Code 

Operating 
Sr;>eeds 

Tape 

Motor Power 

Ambient operating 
temperature 

Electrical 
Characteristics: 

Clut ch Trip 
Magnet Control 
Circuit 

Signal current 

Single contact and 
multi contact sets 
ac motor power 
requirements. 

Input voltage 

Transmitter distributor 
Refer to table 1-2 for 
official nome nclatures) 

T eletype Corporation, 
Skoki e, Illinois 

5-Level (Baudot) 

Various speeds up 
to 100 wpm. Speed 
varied by making 
external gear changes. 

Chadless or fully 
perforated. 

From external motor unit. 

400F to 1100F 
(Temp erature rise s ho uld 

not b e  in excess 
of +400C (720F) above 
ambient) 

operates from following 
external sources: 

(a) 
(b) 

(c) 

115 vdc +10%, 60 Hertz 
120 vdc +10%, wi th 
suitable-external 
resistance. 
50 vdc +10%, with 
suitable external 
resistance. 

0.060 or 0.020 on-off 
direct current applie d 
at signal generator 
from an external 
source. 

115 v ac + 10% 
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Table 1-1. Feference Data - Continued 

Phase 

Frequency 

Input current, 
st ar ting 

Running current, 
full load 

Power input 

Power factor , 
full load 

Heat dissipation 

Horsepower 
r ating 

Miniaturized set 
ac motor power 
requirements. 

Inout volt age 

Phase 

Frequency 

Input current, 
star ting 

Funning current, 
full load 

Power input 

Power factor, 
full load 

Heat dissipation 

Horsepower r ating 

ESA 0.5 �mpere Power 
Supply Requirements 

Input 

Single 

6 0  Hertz +0.75% 

9.0 amp 

1.85 amp 

90 watts 

38.5'A; 

50 watts 

1/20 

115 vac !_10% 

Single 

60 Hertz !0.75� 

5.0 amp 

1.25 amp 

65 watts 

55� 

43.7 watts 

25 millihorsepower 

100 to 130 vac, 45 to 
66 Hertz. 
Nominal Power: 55 watts 
at 115 vac for 25 wat ts 
output. 
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Table 1-1. Referenc e  Data - continued 

output 

Operating 
Temperature 

Fusing 

Physic al Characteristics 

Approximate 
dimensions (inches) 

Single contact 
(regular) 

Single contact 
(miniaturized) 

Multicontact 

Approximate weight 
(po unds) 

Single contact 
(regular) 

Single contact 
(miniaturized) 

Multicontact 

(a) +47 to +53 vdc at 
0.5 amp max. 

(b) +6.6 to +7.8 vdc at 
0.018 amp max. 

+4oo to 1100F with cooling 
fan in cabinet. 

(a) ac -- 0.8 amp slow­
blowing (TP1623 60). 

(b) de -- 0.5 amp fast­
blowing (TP131807). 

Height 

7 

6 

6 

26-1/2 

15 

26 

Width 

7-1/2 

7-1/2 

9 

Depth 

14-1/2 

9-1/2 

16 

1-25/1-26 blank 
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Table 1-3 . Equ ipment Required Bu t Not Su pplied 

Recommended 
category 1 Equ ipment 

Telegraph 
Signal 
Anal yzer 

Volt-ohm­
millia­
meter 

Tool s  

Test Setr 
Tel egraph 
TS-2616/UGC 

Mul timeter 
AN/USM-311 

Teletype 
Repair Kit 
TK-188/U 

Alternate 

Equivalent 

Equivalent 

Equivalent 

Equipment 
Test Parameters 

Measures timing 
distortion in 
start/stop a nd 
sy nchronou s data 
telegraph signals. 
Fefer to NAVSHIPS 
<.'969-125-8010. 

AC voltage - 115, 
5.6 vac 
DC volta ges - 12t'r 
7. 5, 1. 5 vdc 
Direct C ur rent -
60 mAr 70 uA 
Resistance -
Continuity 
measu rements 

App lication 

Maintenancer 
Trouble­
shooting 

Maintenance, 
Trouble­
shooting 

Maintenance, 
Repair 

1-29 
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CHAPTER 2 

OPEFA'IION 

2-1. INTPODUCTION. This 
Chapter describes the operation 
of �ransmitter Distributor (TD) 
sets Model 28 from a maintenance 
standpoint. Operation of a TD 
set when installed as part of a 
system is covered in the 
appropriate system manual. 

2-2. CONTROLS AND INDICATO RS. 
TD set controls and indicators 
are shown in figure 2-1 and 
briefly described in table 2-1. 

2 -3. OPERATING PROCEDURES. 
Procedures for operating the TD 

sets are provided in table 2-2. 

If abnormal indications a re 
encountered , re fer to Chapter 5 

for t roubleshooting informa tion. 

NOTE 

I f  set is a low-level con­
f iguration, the proper s w itch 
on the associated electrical 
ser vice a ssembly (FS A) must 
be set to the appropriate 
pos ition for turn-on and turn­
off. 

2-1 
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'� 
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TAPE LID 

RELEASE PLUNGER 

'� 
Figure 2-1. TD Set controls and Indicators 
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Table 2-1. TD Control and Indicator Functions 

control/Indicator 

MANUAL 

Power switch 

Tape lid release 
plunger 

Start-stop lever 

FREE position 

RUN position 

STOP position 

Motor overload reset 
button 

AUTOMATIC 

Tight-tape lever 

Tape-out sensing pin 

Function 

Applies primary ac power to motor unit. 
(See figures 1-5 and 1-6) 

Refer to paragraph 3-2.1a for additional 
power d istribution information. 

When pressed, c auses spring-load ed 
tape lid to snap open . 

Controls TD operation . 

Clutch magnet d e-energized; tape feed 
wheel rotates freely, allowing tape 
to be properly positioned in tape 
feed mechanism. 

Clutch ma gnet energized; tape transmitted 
through tape feed mechanism. 

Clutch magnet d e-energized; tape trans­
mission stops . 

Resets moto r unit thermal overload sw itch. 
(See figure 1-18.) 

Stops tape transmiss ion if tape lid is 
lifted due to taut or tangled tape. 

Stops tape feed mechanism when tape 
runs out. 

2-3 
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Table 2-2. Operating Procedures 

Step Action 

1. Turn-on. To turn on TD 
set. proceed as follows: 

2-4 

a. Ensure primary ac 
power source is 
connected to TD set 
and is energized. 

b. Ensure sta rt-stop 
switch is set to 
STOP. 

c. set power switch to 
on (up) position. 

d. Remove TD set from 
signal line by external 
signal line shunting 
or by disconnecting 
signal leads. 

e. Press tape lid release 
plunger and insert a 
perforated tape in 
place under tape lid. 

f. Set start-stop switch 
to FREE position. 

g. Latch tape lid in 
operating position. 

Normal 
I ndication 

Motor starts running and drives 
intermediate gear train and 
TD unit drive gear quietly and 
without excessive vibration. 

NOTE 

In the event of an obstruc­
tion in the mechanism or an 
overload. the thermal over­
load switch will interrupt 
the motor circuit. To reset. 
allow the switch to cool 
approximately five minutes: 
then depress the red button 
locat ed beneath the left 
side of the motor. 

Tape moves freely through free­
wheeling tape feed mechanism. 

, 

�) 
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Table 2-2. Operating Pro cedures - Continued 

Step Action 

h. Set start-stop switch 
to RUN. 

2. Turn -Off. To turn off TO 

set, proceed as follows: 
as follows: 

a. Set start-stop switch 
to STOP. 

b. Press tape l id rel e ase 
plunger and remove 
tape. 

c. Set TO set power 
switch to off 
(down) position. 

Normal 
Indication 

T ape feeds through reading h ead 
steadily without tearing feed 
ho les or code holes. TO stops 
automatically when tape has 
passed the tape out sensing pin. 

NOTE 

There are no alarms or 
indicators on the equip­
ment. Transmission is 
automatically interrupted 
in the event of taut or 
tangled tape or when 
the�e is no tape in the 
reading head. Transmission 
will resume automatic ally 
when the condition is 
remedied. · 

Mo tor stops running. 

2-5 
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CHAPTER 3 
FUNCTIONAL DESCFIPTI ON 

3-1. INTRODUCTION. This 
Chapter proviaes a functional 
description of Transmitter 
Distributor (TD) Sets Model 28 
presented in a three-level 
format. The first-level 
oiscussion is an overall 
functional description. The 
second-level niscussion is a 
detailed functional description 
supported by a functional block 
diagram. The third-level 
discussion provides detailed 
descriptions of electrical 
circuits and mechanical 
assemblies. �lectrical circuit 
discussions are supported by 
schematic and wiring diagrams 
included in Chapter 5, 
�roubleshooting. 

3-2. OVERALL FUNCTIONAL 
DESCRIPTION. High-level TO sets 
are discussed in paragraph 3-2.1 
and low-level TD sets are 
discussed in para graph 3-2.2. 

3-2.1 OVERALL FUNCTIONAL 
DESCRIPTION (HIGH-LEVEL). 
Functions of high-level TD sets 
are discussed in the following 
paragraphs. 

a. General. TD 
equipment is for transmission of 
messages only. Coded 
representations of alphabetical 
and numerical symbols and 
teletypewriter functions are 
read from pre-punched tape and 
converted into electrical sig nal 
intelligence for connecting two 
or more ships or stations 
equipped with compatible u nits. 
O peration of the sets is fully 
automatic when tape is properly 
installed in the reading head, 
the main power switch is in ON 
position, and the start-stop 
switch is in FUN position. 

(1) The signals 
trans mitted by TDs are of the 
neu tral type (open and clos e) 
dir ect curr ent, 7.42 unit start­
stop pattern, with a nominal 
speed of 368-operations per 
minut e (o pm). Gearing changes 
can adapt the equipment to 460 
or 600 opm, with equivalent word 
speeds of 6 0, 75 or 10 0-words 
per minute (wpm). The equipment 
will operat e on either 0.06 0 or 
0.020 ampere signal current, 
ext ernally supplied. 

(2) TDs are powered 
by self contained ac synchronous 
motors. The mo tors require a 
pow er supply of 115 volts a c  
(plus o r  minus 10 percent), 60 

Hertz, sing le phase alternating 
current. T o  avoid loss in 
receiving margin with this type 
of motor, the frequency 
regulation must be within plus 
or minus one-half cycle. 
Governed motors and motors 
operating on direct current are 
available f or Transmitter 
Distributor T T-187/UG only but 
are not furnished with the set. 

b. Signaling Code. TO 
sets operat e on the principle of 
electro-mechanical conversi on of 
m essage characters, equival ent 
to alphabetical or numerical 
characters or standard 
teletypewriter functions 
(figure 3-1). Teletypewriter 

equipment u tilizes the Baudot 
code, a five-unit s tart-stop 
signaling code in which each 
character or function is 
represented by a combination of 
current and no-current time 
int ervals. In a neutral 
teletype circuit, intervals 
during which current flows in 
the signal circuit are referred 
to as "marking" 

3-1 
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7.42-UNIT TRANSMISSION PATTERN TRANSMISSION SEQUENCE 

s START- ALWAYS SPACING 

NO. 1 -MARKING OR SPACING 

NO. 2- MARKING OR SPACING 

NO. 3- MARKING OR SPACING 

NO. 4 -MARKING OR SPACING 

NO. 5- MARKING OR SPACING 

STOP- ALWAYS MARKING 

:1 UNIT.j._ l UNITJ. l UNIT.!. ! UNIT 

loo�t------------7 .42 UNITS OF TIME ---------.j 

FIGURES - ? : $ 3 ! a 8 ' ( 

LETTERS A B C D E F G H I J K 

I •• •• • • • 
2 • • • •• • 

) . .  9� I 4 0 5 7 . • 2 I 6 " 
II < 

"' 

:: I '¥ .+. 

..., . 
L M NO PQ R S T U vw X y z � a; � u a: si .. ... ...J u ...J g; ...J 

... 
"' 

• • • •• •• • • 
• •• • •• • • • • 

FEED HOLES 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

3 • • • • • • • • • • • • • • • • 
4 •• • •• • • •• • • • • • • • 

5 • • • • • •• • • •• •• • • • 

Fi gure 3- 1. Signaling Code 

elements, and int ervals during 
which no current flows as 
"spacing" elements. Every 
combination includes five 
elements that c arry the 
intelligence, eac h of w hich may 
be either marking or spacing. 

(1) T he intelligence 
elements a re preceded by a start 
element (always marking) which 
is 1.U2 times as lon g  as each of 
the other elements. T h us, each 
combination consists of �.42 
units of time (re ferred to as a 
7.42 unit transmission pattern). 
The start and sto p  elements 
provide for mechanical 
synch ronization between the 
transmitting and receiving 
equipment. A gra phic 
illustration of t he marking and 
spacing elements in each 
sequence mav be found in 
figure 3-2, Code Pepresentation 

3-2 

of the Letters "R" and "Y". All 
five elements a re mark ing i n  the 
letters code. �he blank co de is 
comprised of fiv e  s pacing 
elements. 

(2) Some telegrap h 
systems employ a 7.00 unit 
transmission pattern in which 
the stop element is equal to 
each of the other elements. 
Interoperation between 7.42 and 
7.00 apparatus is satisfactory 
providing the operating s peeds 
selected yield identical pulse 
lengths. (See table 3- 1.) The 
signaling frequency is expressed 
in dot cyales p er second. one 
cycle consists of one current 
pulse followed by a no-curr ent 
pulse. The equipment s peed in 
baud is equal to twice the 
frequ ency. Speed in words per 
minute is roughly equivalent to 

'� 

'')· .. 
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Transmission 
Pattern 

7.50 

7.42 

7. 00 

--------

7. 50 

7. 42 

7. 00 

7. 42 

7. 50 

7.42 

7.00 

,.,. 
I 

T able 3-1. Interoperation of 7.42 and 7.00 Transmission Pattern 

-

Operations Baud Puls e Length Frequ e ncy Charac ters 
Per Minute (Seconds) (Cycle s Per Second) Per Second 

360 45.5 0.022 22.75 6. 1 

36 8 45.5 0.022 22.75 6.0 

390 45.5 0.022 22.75 6. 5 

--- ---

400 50.0 0.020 25.0 6.7 

404 50.0 0.020 25.0 6.7 

428 50.0 0.020 25.0 7. 1 

460 56.9 0.0175 28.45 7.7 

-

600 75.0 0.0133 37.5 10.0 

600 74.2 0.0135 37. 1 10.0 

636 74.2 0.0135 37.1 10.6 

·� 

Words 
Per Minute 

60.6 

60.0 

65.0 

66.6 

67.3 

71.4 

75.0 

100.0 

100.0 

106.0 

-

z 

� 
t'Ij 
t-t 
tx:l 
X 

0 
I.D 
0"1 
...,J 
I 

t-t 
It) 
I 

0\ 
...l 

U'1 
I 

!JJ 

0 
...l 

0 
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SIGNAL LINE 

- CURRENT -+ 

-NO CURRENT-+ 

- CURRENT -+ 

-NO CURRENT-+ 

LETTER "Y" 

51 STOP 

LETTER "R" 

Fiqure 3-2. Code Fepresentations of the Letters "R" and "Y" 

one-sixth the operations per 
m inute. 

(�l The TD uses a 
single camshaft to start, and 
sequentially perform, the 
functions of sensing the 
intelligence stored in a 
perforated tape. An electrical 
contact is linked to certain 
mechanisms to translate the 
intelligence sensed into pulses 
of current (marki ng) and no 
current (spacing). The unit 
accepts either ch adless or fu lly 
perforated tape (figure 3-3). 

c. Functions. The basic 
operation of the TD is to 
mechanically sense perforated 
tape and transfer the 
information to the signal 
generator, which performs the 
ac tual signal transmission 
(figure 3-4) . 

(1) The TD can be 
thought of as having two basi c 
functions. The transmitter 
(tape reader) senses or reads 

the punched code comb inations in 
the tape and transfers this data 
mechanically to t he distributor. 
The distributor (signal 
generator) converts the parallel 
s ignal from the t ransmitter into 
sequential, start-stop signals 
for distribution on line. 

(2) T he signal 
generator assembl y includes a 

3-4 

contact tog gle assemb ly, a drive 
link, a cover, and an eccen tric 
for adjusting t he signal 
contacts. The signal contacts 
may be made df either tungsten 
or gold-plated tungsten. 

NOTE 

Gold- plated contacts may be 
used for both standard app­
lications (including those 
with data set s) and special 
low-level applications. 
However, once used for 
standard application, they 
may not be suitab le for 
special low-level application. 

(3) The following 
operating mechanisms of the TD 
are contained b etween three 
par allel plates: 

(a) The tape 
sensing mechanism which consists 
of a bank of se nsing pins, each 
with its corresponding transfer 
lever and latchlever 
(figures 3-4 and 3-5). 

(b) The main 
shaft assembly, (figures 3-4 and 
3-5) which is centrally located 
in the lower portion of the 
unit, has the outer race of each 
ball bearing clamped to the 
respe ctive front and rear 
plates. The main shaft assembly 
consists of multiple cams, 

� 

i� 
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Figure 3-3. Standard 5-Level Perforated Tapes 
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ecce ntrics, and a clutch. Motor 
power to the shaft is obtained 
from an external source and is 
controlled by the clutch and the 
clutch trip magnet assembly. 

(c) A tape feed 
mechanism that ac commodates 
either chadl ess or fully 
perforated tape. 

(d) A tape-out 
pin (fiqure 3-4), located to the 
r ight of the sensing pins, stops 
transmission if t here is no tape 
in the sensing head 
(figure 3-6). 

(e) A quick 
disconnect 36-pin terminal or 
pl ug which al ig ns with its mate 
on a base, facilitates making 
el ectrical connections 
(figure 3-5). 

(f) A nylo n 
insulating screw is mounted on 
the connector bracket and 
adjusted to align with, and 
actuate the "Line Shunt Switch" 
on the associated base 
(figu re 3-5). 

(4) The tape lid has 
the fol lowing components: 

(a) A three­
pos ition control le ver for 
manual control of the unit. The 
l ever positions are FREE, STOP, 
and PUN. 

(b) A pair of 
adjustable guides (figure 3-6) 
for alignin g and locating 11/16-
or 7/8-inch wide tape o ver the 
feedwheel. An index l ine is 
scored in the tape guides 
0.600 inch (6 characters) ahead 

CONTROL LEVER 

TAPE UD 

TIGHT-TAPE BAIL 

Figure 3-6. Tape Guideplat e 
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of the sensina pins to aid in 
al igning the tape. 

(c) A tight­
tape device on the tape lid 
stops transmission if the tape 
becomes taut or tangled. 

(d) A spring ­
loaded tape lid (figure 3-6) 
that snaps open when the red 
tape lid release plunger is 
depressed. 

3-2.2. OVERALL FUNCTIONAL 
DESCRIP�ION (LOW-LEVEL). The 
high-level TD discussion in 
paragraph 3-2.1 is also 
a pplicable to low-level 
eauipment. Low-level TD 
operation is accomplished by 
incorporating a r adio frequency 
interference (RFI ) suppressed 
signal generator cont act box 

assembly and an electrical 
service assembly (ESA). The ESA 
permits use of a low-level 
signaling code on the signaling 
lines (+6 volts mark and -6 

volts space). The low-level 
signaling code along with the 
shielded contact box assembly, 
which uses gold-plated contacts, 
suppresses spurious radiations 
of communications intelligence 
thus assuring signal line 
privacy. 

3-3. DETAILED FUNCTIONAL 
DESCRIPTION. The following 
paragraphs, used in conjunction 
with the TD functional block 
diagram (figure 3-7), describe 
the operation of the TD 
mechanical asse�blies in detail. 
Discussions are applicable to 
both high-level a nd low-level TD 
sets unless otherwise noted. 
Electrical circuits are 
discussed in paragraph 3-4. 

a. TD Action. The 
operating cycle starts with the 
transmitter distributor in the 
idle signal line condition, the 
drive motor running, tape in the 

NAV'ELEX 0967 -I.P-615-3010 

unit, and the external portions 
of the transmitter distributor 
circuits complete. Moving th e 
control lever (fi gures 3-6 and 
and 3-8) to the RUN position, 
energizes the clutch trip magnet 
by completing t he circuit 
throu gh the start-stop and 
tight-tape cont act assembly. 
Thus, the c ontact closes to 
complete the clutch trip magnet 
circuit, energizes the magnet, 
and pulls t he armat ure up. T he 
a rmature ba il e xtension (figure 
3-9) cams t he main bail 
latchlever about its pivot post 
to release the main bail. 

(1) The clutch trip 
bail is reset by an eccentric on 
the main bail. T he eccentric 
rid es in the slot of the cl utch 
trip bail. When the eccentric 
on th e spring biases main b ai l  
cams the clutch trip bail, the 
trip bail, in turn, mov es the 
clutc h trip lever (figure 3-9) 
away from its latch. When the 
main bail is released, the 
clutch trip bail is also 
released by the interconnec tion. 
T he main bail swings up drawn by 
the main bail spring and causes 
two actions to occur. 

(2) First, the main 
bail raises the feed pawl 
(figure 3-10) one tooth on the 

feedwheel ratchet. Secondly, 
the main ba il permits the 
sensing pins to rise to r ea d  the 
perforations in the tape. If 
any of the sensing pins sense a 
perforation in the tape they 
extend upward through the 
per fo rations until stopped by 
the spacer on the main bail , and 
in extending upward rotate their 
associated transfer levers up. 

(3) In rotating 
upward, the transfer lever 
extensions are brought a b ove th e 
line of act ion of the blade on 
the locking bail. If any of the 
sensing pins do not sense a 
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START-STOP AND TIGHT-TAPE 
CONTACT ASSEMBLY 

START-STOP BAIL 

TIGHT-TAPE INTERME DIATE 
ARM ASSEMBLY 

TIGHT-TAPE CONTACT CONTROL LEVER OPERATING ARM . 

.---- TIGHT OR TANGLED 
__.....-.....---.... TAPE BAIL 

Fi gure 3-8. Start-Stop and Tight-Tape Switch Mechanisms 

perforation in the ta p e ,  the 
associated transfer levers 
remain stationary. The 
extensions on these transfer 
l evers remain below the line of 
action of the locking blade on 
the locking bail (figure 3-11). 

(L1) During th e 
movement of the main bail, the 
clutch trip bail pivots on it s 
axis and pushes t he clutch trip 
lever away from the shoe release 
lever to engage the clutch and 
start the camshaft rotating 
(figure 3- 9) • 

(5) As the camshaft 
continues its rotation, the high 
part of the locking bail cam 
moves away from the locking bail 
and permits the locking bail to 
be pulled up by its spring. In 
its upward travel, the locking 
blade of the bail is positioned 

betwe en the lower extension of 
the selected transfer levers and 
locks them into position (figure 
3-11) • 

(6) Further r ot ation 
of the main shaft moves the lobe 
of the start cam into pos it ion 
so it cams its respective 
transfer lever. Since the start 
transfer lever has no sensi ng 
pin, the lever is always in the 
spacing posit ion. The star t 
transfer lever upper finger 
hocks the upper side of the 
transfer bail and causes it to 
pivot clockwise . The transfer 
tail extension (figure 3-12) 
mov es the signal genera tor drive 
link causing the toggle t o  open 
the marking contact and close 
the spacing contact in the 
signal genera tor contact 
ass embly. The exte nsion, in 
moving to the spacing position, 

3-11 
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Figure 3-9. Function Control Mechanism 
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� l FEED PAWL SPRING 

Figure 3-10. Tape Feed Mechanism - Rear View 
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TRANSFER 
LEVER 

SELE 
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�----�li'NSING PIN 

r�• LOCKING BAIL SPRING 

Figure 3-11. Locking Bail and Transfer Lever Mechanisms 
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SPACING CONTACT FEEDWHEEL RATCHET 
MARKING CONTACT 

SIGNAL GENERA TOR 
DRIVE LINK 

ARC 
SUPPRESSOR 

TRANSFER LEVER 

- "'MAIN BAIL SPACER 
POST 

Figure 3-12. Transfer Lever and Signal Generator Mechanism s 

forces the marking latch on the 
stabilizer (figure 3-13) out of 
i t s  way and continues its travel 
far enough to let the spacing 
la tch fal l  i nto the latching 
position simulating a detent 
action. 

(7) T he shaft 
continues its rotation until the 
cam for the first pulse (figure 
3-14) cams its transfer lever. 
Depending on the position of 
the transfer lever finger, upper 
or lower, the transfer bail 
(figure 3-15) is rotated if the 

pulse to be transmitted is not 
the same as the preceding pulse. 
If the preceding pulse is the 
same, no action occ urs because 
the bail has prev iously been 
rotated. However, if the 
p r eceding pulse is different, 
the extension on the transfer 
bail moves the drive link and 

3 -14 

causes the togg le to open the 
closed contact and close th e 
open contact. The extension 
also forces its way past th e 
latch and conti nues its way 
until the opposite latch on the 
stabi lizer can fall into 
position. 

(8) The action of 
the cams for the second, third, 
fourth, and fifth pulses follow 
the action of the first pulse in 
order and repeat the same action 
as described for the first pulse 
(figure 3-14) • 

(9) The cam f or the 
stop pulse follows that of the 
fifth pulse and the train of 
action is the same as that of 
the first pulse except that the 
stop pulse has no sensing pin, 
and its transfer lever is 
blocked. Thus, its lower finger 
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TRANSFER BAIL 

STABILIZER I EXTENSION 

SPRING 

MARKING LATCH 

FRONT PLATE 

�igure 3-13. Transfer Bail Stabilizer 

MAIN BAIL ECCENTRIC 

LOCKING BAIL CAM 

START CAM ' 
STOP CAM 

NO. 1 CAM 

NO. 2 CAM 

NO. 5 CAM 

CLUTCH 

ASSEMBLY 

Figure 3-14. Clutch Camshaft Assembly 
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alwavs h ooks the transfer bail 
causing a marking pulse on the 
completion of each character. 

(10) The tape feed 
pawl (figure 3-16) advances the 
tape feed ratchet one tooth 
against the action of the 
ratchet detent roller. The t ape 
feed ratchet is part of the tape 
feedwheel. The t ape feedwheel 
advances the tape one character. 
The ratchet detent roller bears 
between two teeth on the ratchet 
and serves to hold the feed­
wheel and tape in position 
during the sensing portion of 
the operating cycle. 

(11) Since the clutch 
trip bail does not latch, the 
drive arm moves again to its 
upper position. In so doing, 
repetition occurs when the main 
bail swings up, and the main 
shaft starts to rotate until the 
unit runs out of tape. 

b. Stopping the Action 
The code sensing pins cannot 
differentiate between a n o  tape 
condition and perforations; 
therefore, th� unit operates as 
if five perforations were sensed 
and goes through the actions 
previously described. However, 
if the tape-out sensing pin 
senses that there is no tape in 
the unit, the tape-out pin moves 
upward, lifting the swinger p ad 
of the tape-out contact assembly 
and opens the clutch trip magnet 
circuit. 

(1} Since the tape 
out contacts are in series with 
the start-stop an d tight-tape 
contacts, the clutch trip magnet 
becomes de-energized and 
releases its armature. This 
action permits the armature 
extension to pivot out of its 
blocking posi tion and allows the 
main bail latchlever to be moved 
by its spring (figure 3-9} . 
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(2} As the main bail 
is latched, the clutch trip 
lever b lock s the clutch shoe 
lever. When the clutch shoe 
lever is b locked the inertia of 
the mechanism causes the clutch 
to rotate far enough to permit 
the clutch latch to fall into 
the notch on the clutch cam 
disc. 

c. Clutch Operation . 
Clutch functions are discus sed 
in the following paragraphs. 

(1} Clutch Engaged. 
The clutch is e ngaged (figu re 
3-17) by releasing the low end 

of lever B. The upper end of 
lever B pivots about its ear c 
(which bears against the upper 

end of the secondary shoe} and 
m oves its ear D, and the upper 
end of the primary shoe, toward 
the l eft until the shoe makes 
contact w ith the drum at point 
E. As the drum turns 
counter clockwise, it drives the 
primary shoe downward, so tha t  
it again makes contact with the 
drum, this time at point F. 
There, the comb ined forces 
act ing on the primary shoe cause 
it to push against the secondary 
shoe at point G. The lower end 
of th e secondary shoe then bears 
against the drum at point H. 
The revolving drum acts to drive 
this shoe upwar d so that it 
again makes contact with th e 
drum at point I .  Since the 
for ces involved are multiplied 
at each suceeding step, the 
final force developed at point I 
is very great. This force is 
applied to the lug J on the 
clutch cam disc causing it to 
turn in step with the drum. The 
cam disc on the clutch, 
connected to the camshaft , 
imparts a rotary moti on to the 
cam assembly. 

(2} Clutch 
Disengaged. �he clutch is 
disengaged (f igure 3-18} by 

3-17 
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TAPE FEED PAWL 

TAPE-OUT PIN DEPRESSOR 

_#t RATCHET AND FEED-
WHEEL ASSEMBLY 

TAPE-OUT CONTACT 
ASSEMBLY 

Figure 3-16. Freewheeling and Tape-Out Mechanisms 
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J� I '�ltt't CLUTCH DISC LUG 

I • .'!51 : SECONDARY SHOE 

'--------CLUTCH SHOE LEVER 

Figure 3-17. Clutch Engaged 

bringing together lug A on the 
clutch cam disc and the lower 
end of the clutch shoe lever B. 
�he upper end of lever B pivots 
abou t its ear c and allows its 
other ear D to move toward the 
right. The upper spring then 
pulls the two shoes together and 
away from the drum. 

d. Tape Lid Operation. 
Functions of the tape lid are 
discussed in the following 
paragraphs. 

(1) Opening. When 
the tape l id release plunger 
(f igure 3-1�) is pressed. the 

shaft portion of the plunger 
presses against the tape li d 
plunger bail extension causing 
the bail to pivot. The bail, in 
p ivoting, moves its latching 
extension from under the tape 
lid latching post to swing down 
under act ion of i ts spring. 
Since the lat ching post is 
mounted on the tape lid behind 
the p ivot point and below the 
tape guideplate. it causes the 

main part of the tape lid t o  
swing upward (o pen) when the 
pos t swings downward. 

(2) Closinq. The 
tape lid is manually closed by 
press ing it down against th e 
tape guideplate. As the tape 
l id is closed, the latching p ost 
swings up and cams the latching 
extension out of its way until 
it passes the end of the 
extension which then is pulled 
under the post, by spring 
act ion, latching the post and 
tape lid. 

e. Control Lever. 
Control lever f unctions are 
discussed in the following 
paragraphs. 

(1) PUN Position. 
To start transmission. the 
transmitter distributor unit 
must be in an idle signal l ine 
condi tion, the drive motor 
running, tape in the unit, and 
the external portions of the 
transmitter distributor c ir cuits 
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DRUM � 

PRIMARY SHOE \ %\\ I • J 

UTCH DISC LUG 

SHOE 

'-------CLUTCH SHOE LEVER 

Figure 3-18. Clutch Disengaged 
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Figure 3-19. Tape Lid Mechanism - Bottom View 
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complete. Moving the control 
lever to the RUN position, 
energizes the clutch trip magnet 
by completing the circuit 
through the start-stop and 
tight-tape contact assembly. 
Thus, the contact closes to 
complete the clutch trip magnet 
circuit, energizes the magnet, 
and pulls the armature up. The 
a rmature bail extension then 
cams the main bail latchlever 
about its pivot post to release 
the main bail. 

(2) STOP Position. 
When the control lever is pushed 
to its center or STOP position, 
the cam surface of the lever 
cams the start-stop lever bail 
causing the bail to pivot. As 
the bail pivots, its extension 
cams the swinger pad upward on 
the start-stop contact assembly 
opening the contacts. This 
action breaks the circuit to the 
clutch magnet assembly causing 
the a rmature to drop to its 
unattracted (unen ergized) 
position. 

(3) FREE Position. 
When the control lever is placed 
in the FREE position, ie, 
freewheeling position, the cam 
surface o f  the lever cams the 
start-stop lever bail causing 
the bail to pivot. As the bail 
pivots, its extension cams the 
swinger pad on the start-stop 
assembly upward, opening the 
contacts and braking the circuit 
to the clutch magnet assembly. 
The start-stop lever pushes the 
feed pawl and the ratchet detent 
roller away from the feed 
ratchet allowing the feedwheel 
to rotate freely. The start­
stop lever extension also cams 
the intermediate bail ext ension 
arm which rotates the 
intermediate bail . The 
intermediate bail, in rotating, 
allows the spring-loaded tape­
ou t pin depressor bail to 
follow. The depressor bail with 
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its mechanism is mounted on a 
bracket attached to the f ro nt 
plate. The result of this 
camming action is the depre ssing 
of the tape-out sensing pin t o  a 
flush or below flush positi on 
relative to the tape guideplate. 
The position of the tape-out 
sensing pin allows free passage 
of the tape under the tape lid 
(figure 3-6). 

f. Tape Conditions. 
Tap e condit ion sensing functions 
are discussed in the following 
parag raphs. 

(1) T ight or T a ngled 
Tape. A tight or tangled t ape 
rai ses the tight-tape bail arm 
(figures 3-6 and 3-8). The bail 

pivots and its extension cams 
the t ight-tape intermediate a rm 
ass embly to which the t ig ht tape 
arm is attached. When the arm 
ass embly is cammed, the 
associated tight-tape arm l ifts 
the swinger on the start-stop, 
tight-tape contact assembly up, 
opening the clutch trip magnet 
cir cuit, causing transmission to 
stop. 

(2) Tape-Out Sensing 
Pin. The tape- out sensing pin 

(figure 3-16) is to the right 
and slightly forward of t he five 
aligned tape sensing pins. When 
the t ap e-out sensing pin is in a 
depressed postion, the circuit 
is closed, and the unit 
transmits. Thus, with tape in 
the unit and the tape lid d own, 
the tape holds the tape-out pin 
in a depressed position a nd the 
circuit is complete. When no 
tape is present, the tape -o ut 
sensing pin thrusts up into a 
hole provided in the tape l id. 
The rising of the pin opens the 
tape-out assembly contacts, 
which opens the clutch magn et 
circuit, and tr ansmission s tops. 

3-4. ELECTRICAL CIRCUITS. TD 
electrical circuits are s hown in 
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schematics and wiring diagrams 
included in Chapter 5, 
Troubleshooting. 

3-4. 1 E1.ECTRICAL CIRCUITS (HIGH­
LEVEL). The TD h as two 
electrical circuits, the clutch 
trip magnet (cont rol) circuit 
and the signal circuit. The 
clutch trip magnet circ uit 
consists of the clutch trip 
magnet coils which are in ser ies 
with the tape-out, start-stop, 
and tight -tape contact 
a ssemblies. The signal circuit 
c onsists of the t ransmitter 
signal generator contacts wired 
to provide neutral operation. 

a. Control Circuit. The 
tight-tape, tape-out, and manual 
c ontrol mechanisms operate 
contact assemblies which are in 
series with the clu tch trip 
magnet assembly. Actuation of 
any one of these devices opens 
the clutch trip magnet circuit, 
c ausing the clutch to become 
disengage�, and the transmitter 
to go into an idle line 
condition. 

NOTE 

overload protection must be 
provided externally to the 
unit. 

b. Siqnal Circuit. The 
s ignal code transmitted is a 
five-level start- stop neutral 
c ode consisting of current and 
no-current intervals or pulses. 
A marking pulse is a measu red 
interval of time during which 
current flow is permitted 
through the closu re of a 
contact. A spacing pulse is a 
m e as ured interval of time during 
which the current flow is 
interrupted through the opening 
of a contact. The start and 
stop pulses are necessary to 
keep the receivin g apparatus 
synchronized with the 
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transmitter. T he signal 
contacts in the signal generator 
operate efficiently at a signal 
line current of: 

60 milliamperes +10% de 
20 milliamperes �10% de 

3-4.2 ELECTRICAL CIRCUITS (LOW­
LEVEL). High-level discussions 
in paragraph 3-4.1 are also 
applicable to low-level 
operation excep t a low-level 
signaling code of +6-volts de 
(mark) and -6-volts de (space) 

is used for low-level. An 
electrical service assembly, 
discussed in paragraph 3-5, is 
required for low-level 
operation. 

3-5. ELECTRICAL SEFVICE 
ASSEMBLY (ESA). ESAs are metal 
shiel ded containers which v ary 
in configuration for different 
applications. They are use d  as 
a h ousing for electronic 
components which serve to 
suppress radio frequency 
inter ference and pr ovide low­
level transrr.iss ion of telegraph 
signals. 

a. General. The 
TP326792 ESA used in conjunction 
with low-level transimtter 
distributors is table m ounted 
and includes a 0.5 ampere power 
supply circuit card, a low-level 
keyer (LLK) circuit card, and a 
clutch magnet d river (CMD) 
circuit card. A typical ta ble 
mounted ESA is shown i n  figure 
3-2n. Pefer to ESA schematic 
and wiring diagrams in 
Chap ter 5. 

(1) ESAs differ from 
one another primari l y bec ause of 
the number of circuit board 
connectors (figure 3-21) whic h 
are provided fo r the associ ated 
keyers and drivers. A nothe r 
difference is the m ounting 
design; some are designed for 
table mounting, some for rack 
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Figure 3-20. �ypical ESA for T able Mounting - Double Box 
Construction 

mounting. and others are 
designed for cabinet mounting. 

(2) ESAs which house 
LLK circuit cards (figure 3-22) 
require double-shielded box 
construction (figure 3-23, 2 
sheets) • An inner aluminum box 
functions as an electrosta tic 
shield and is electrically 
isolated from an outer box which 
serves as a magne tic shield. 
CMD circuit cards do not require 
a double box construction. 
Single box construction is 
adequate for the CMD and serves 
as a combined electrostatic­
ma gnetic shield. 

(3) The inner box 
contains a mounting plate with 
printed circuit board connectorq 
to accommodate a power supply 
printed circuit bo ard ass embl y 
and the required number of CMD 
and LLK circuit cards. A screw 
terminal strip is provided for 

connecting the signal line. The 
power suppl y rectifier filter 
capacitor is also located i n  the 
inner box. 

(4) The o�ter box 
contains the inner box, a power 
suppl y transformer, power l ine 
filter, and a screw termina l 
blo ck for ac power connecti ons. 
A power switch and fuse a re 
located on one side of the outer 
box. 

(5) The power supply 
transformer and rectifier filter 
capacitor form an assembly 
capable of meeting the power 
supply requ irements specifi ed in 
table 1-1 when used in 
conjunction with a power supply 
card. 

b. Power Supply 
(0.5 Ampere} TP321290. The 0.5 

ampere power supply circuit c ard 
is shown in fig ure 3-24 and 
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Figure 3-21. ESA Showing Circuit card Connectors 
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POWER SUPPLY (PS) 

CLUTCH MAGNET 
DRIVER 
(CMD) 
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NOTE� 

SELECTOR 
MAGNET 
DRIVER 

SEE NOTE 

SM.Q, NOT USED 

WITH TD SETS. 

Figure 3-22. ESA Showing Typical Circuit cards 
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TERMINAL STRIP 
INSULATOR (AC) 

POWER ,SUPPLY 
TRANSFORMER 

I 
OUTER COVER 

CIRCUIT CARD 
CONNECTORS 

TOP VIEW 

OUTER 

\ 
INNER 
COVER 

Figure 3-23. Typical Parts of an ESA - Double Eox Construction 
(Sheet 1 of 2) 
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POWER SUPPLY RECTIFIER 

FILTER CAPACITOR 

\ 
POWER 

SWITCH 

,I 
l"' 

' \  
FUSE 

HOLDER 

BOTTOM VIEW 

Fi gure 3-23. Ty pical Parts of an ESA - Double Box Construction 
(Sheet 2 of 2) 

principles of operation 
discussed in the fol lowing 
paragraph s. Fefer to schematic 
diagram ( figure 5-16). 

(1 ). Power supply 
transformer T1, diodes CR1, CR3, 
and power supply recti fier 
filter capacitor ca form a full­
wave rectifier to obtain a 
mi nimum of 58 volts unregulated 
de. 

(2) T ransistor Q1 
and Q2 form a two-stage series 
voltage regulating element. 
Both transistors are always 
conducting , and the base-emitter 
drop of each transistor is 
approximately 0.7 volt. The 
voltage drop ac ross R2 is 
negligible. (Resistor R2 is 

used in conjunction with 
capacitor C5 for RFI noise 
suppression.) In effect, then, 
the emitter of Q1 is c lamped to 
the s ame potential as the 
refer ence diode combi nation CR 7 
and CR12, ie, the de output of 
Q1 is nominally 47 volts. The 
difference between the Q1 de 
output and the unregulated de 
appears across the collector­
emitter junction of Q1. 

(3) Transistor Q2 is 
a g ain stage for Q1. Resis to r  
R 1  limits the cur rent that 
divides between the CR 7-CR12 
refer ence diodes and the base of 
Q2. The base current of Q1 or 
the c ol lector current of Q2 i s  
equal t o  the base current of Q2 
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TP321130 

CIRCUIT 

CARD ASSEMBLY 

BOTTOM 

VIEW 

TP32l288 

HEAT SINK 

® 

® 

FRONT VIEW 

TP32ll37 OR 

TP3l8835 TRANSISTOR 

® 

® 

Figure 3-24. Power Supply (0.5 Ampere) TP321290 
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multiplied by the de current 
gain (HFE) of Q2. 

(4) Resistor R7 acts 
as a bleeder and assures that Q1 
and Q2 will conduct even when no 
load is connected across the 
output terminals. Without R7 
and no load connected, the 
output would rise to the s ame 
value as the unregulated de. 
However, minimum load of 
0.150 ampere must also be 
applied to maintain the 
+53 volts de regulation limit. 

(5) The +7 volts de 
output is obtained by dropping 
the unregulated de voltage 
through resistor R4 to supply 
the zener reference diode CR6 
which is connected across the 
output. 

(6 ) Resistor R5 and 
zener diode CR5 provide a 
-7 volts de output in a m anner 
similar to that described in 
paragraph 3-5.b(5). However, a 
fullwave rectifier consisting of 
rectifier diodes CR2 and CR4 and 
capacitor C4 is required to 
obtain the negative unregulated 
potential with respect to the 
circuit common. 

(7) C apacitors C1 , 
C2, and C3 suppress RFI noise 
transients which occur due to 
recififier switching. 
C apacitors C6 and C7 and 
inductors L3 and L4 suppress 
zener diode noise. 

(8) T he transformer 
shields and a low-pass filter 
consisting of L1, L2, C9, C 1 0, 
C11, and C12 provide no ise 
isolation between power line and 
power supply. 

(9) The ESAs are 
normally wired so that one 
25 ohms (25-watt) resistor is 
connected across the collector­
emitter of Q1 when each 
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associated CMD is inserted in 
its connector to reduce power 
dissipation in Q1. (This i s  
equivalent t o  paralleling Q1 
with 250 ohms f or each 0.150 
ampere, approximately, of l oad 
current. ) 

(10) Fuse F102 limits 
the output current to a tot al of 
0.5 ampere. 

c. Low-Level Keyer (LLK) 
TP303142. The low-level ke yers 
(figure 3 -25) are circuit c ard 
ass emblies approximately 2 -1/4 
by 4-1/2 inches. They are 
designed to plug into a 15- pi n  
connector that is wired int o  the 
electrical serv ice assembly 
where it becomes an integral 
component for the suppressi on of 
RFI. The TP303142 LLK, used in 
con junction with the TP321268 
filte r card assembly, is 
intended for use with the 
TP323646 signal generator ( one 
contact ) assemblies. This LLK 
is adaptable to various types of 
Model 2 8 type equipment when 
used with the applicable ESA and 
is designed to operate from one 
set of contacts. Two signal 
generator outputs (filter card 
outputs ), however, may be 
paralleled to drive one signal 
lin e fr om eit her of two signal 
generators. Each keyer is 
designed to operate into a high 
resistance load. An external 
pow er source, mounted in th e 
associated electrical assem bly, 
is required to operate the 
keyers. 

d. LLK Technical Da ta. 
All low -lev el keyer features for 
the TP303142 given in the 
following paragraphs assume the 
use of the TP 321268 filter card 
assembly. 

(1) Maximum unloaded 
power consumpti on of each k eyer 
is less than 50 millwatts. 
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Figur e  3-25. Low-Level Keyer TP 303142 

(2) The output of 
the TP303142 keyer is +6.0 volts 
de +1.0 volt cor r esponding to 
the

-
marking state and -6.0 volts 

de !1.0 volt corr esponding to 
the spacing state. 

(3) The marking and 
spacin g  output voltage should b e  
balance d to within 1 0  per cent of 
each other. 

(4) The TP303142 
keyer operates from the spacing 
contacts (mark contact open, 
space contact clo sed) of the 
TP323646 signal g enerator 
assembly. 

( 5) The outputs from 
two TP321268 filter car d 
assemblies may be paralleled for 
parallel operation of either of 
two transmitters. 

(6) The nominal 
output impedance is 100 ohms. 
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(7) The keyer s 
operate at bit rates up to 75 
baud. 

(8) Maximum sho rt 
circuit output curr ent is 60 
milliam per es. 

(9) The TP 3 0 3 1 U 2 
keyer o perates into a load 
resistance of 500 ohms minimum. 

(10) The keyer and 
�P321268 filter car d assembly 
operate in a maximum free-air 
ambient temperature of 70 
degrees centigrade (158 degrees 
Fahrenheit). Storage 
temperature should not ex ceed 85 
degrees �entigrade (1 85 deg rees 
Fahrenheit). 

(1 1) The TP3031 U 2 
keyer operates from a power 
source del ivering !7.2 volt s de 
+C.f volt. Max imum unloaded 
power consumption is less than 
50 milliwatts. 
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(a) The mark 
and space symmetry at zero volt 
(output waveform) is adjustable 

by means of the signal generator 
position adjustment for the 
TP303142 keyer. 

(b) The keyer 
is intended for use on signal 
lines less than 1 000 feet i n  
length. However, operation is 
possible with line lengths up to 
5000 feet. 

e. LLK TP 303142 
Principles of Operation . The 
TP303142 low- level keyer is a 
neutral to polar converter 
which, by means of passive and 
active filter ing, shapes the 
output waveform. Refer to 
schematic diagram (figure 5-14). 

(1) In the marking 
state the signal generator 
contact is open and Q1 conducts 
to a level established by 
resistors R1, R2, and R11. 
Transistor Q1 conducts 
sufficient current to satur ate 
the collector of Q2 which r ises 
to slightly less than the 
positive supply voltage. With 
Q2 conducting, Q4 and Q6 also 
conduct. Transistor Q4 base 
current (equal to the total 
output load current divided by 
the product of Q4 and Q6 gains) 
is small and consequently the 
voltage drops across R6, R 10, 
and R7 are insignificant. 
Transfer Q 6  base current (equal 
to total output load current 
divided by the gain of Q6) is 
also small resulting in an 
insignificant voltage drop 
across R8. Thus, the output 
voltage is the power supply 
voltage minus the sum of Q2 
voltage with collector-emitter 
saturated, Q4 base-emitter 
voltage and Q6 base-emitter 
voltage. The drop across R9 for 
normal output loads is 
insignificant. 
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(2) In the spacing 
state the s ignal generator 
contact is closed. In this 
state R1 is shunted by the 
series combination of R13, R14, 
and R15 thus reduci ng Q1 base 
voltage below the emitter 
voltage established by the 
voltage divider R3, R11. With 
the emitter being at a higher 
potential than the base, Q1 is 
turned off. With Q1 off, Q2 is 
off and its collector voltage 
approaches the negative s uppl y  
voltage. I n  this state Q3 and 
Q5 conduct. For the same 
reasons as in the marking s tate, 
the output voltage is primari ly 
a function of Q3 base-emitt er 
voltage and Q5 base-emitter 
voltage. Diode CR1 is adde d to 
compensate the unsymmetrical 
properties associated with the 
second stage. 

(3) During 
transitions, the nonsymmetric 
low-pass contact filter 
prefilters the input to the 
keyer .  In addition, common mode 
effects due to the unbalanced 
strap capacitan ce of the contact 
assembly, are r educed. 
Capacitors C1 and C6 limit the 
high frequency response of 
stages 1 and 2 th us providing 
adoitional shaping. 

(4 ) Stage 3 (Q4 and 
Q3) is a low-pass active filter. 
By means of C 2  charging and 
discharging thr ough the f ee dback 
net work, consisting of R6, R1 0, 
R7, and C2, the rise ana fall 
times are lengthened to produce 
an acceptable s pectrum (from RFI 
standpoint). Capacitors C3, C4, 
and c5 provide additional 
shaping by bypassing undesirable 
frequency components generated 
in Q3, Q 4, Q5, and Q6. C7 is a 
radio frequency bypass capa citor 
to decouple the power supply. 

f. Clutch Magnet Driver 
(CMD) TP321991. The following 
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paragraphs describe the TP321991 
clutch magnet driver circuit 
cards and outline the electrical 
theory when insta lled (plugged) 
into a shielded e lectrical 
service assembly containing the 
proper power supply and filter 
assemblies. 

(1) The CMD ( figure 
3-26) is a solid state. direct 
coupled a mplifier built as a 
plug-in circuit c ard assembly 
approximately 2-1/2 and 4-1/4 
inches. It requires an external 
power source. All connections 
ar e made through a 15-pin 
circuit.card connector. The CMD 
output drives a M odel 28 type 
transmitting clutch upon receipt 
of a low-level input pulse. It 
is to be used with the pr oper 
associated equipment and is not 
for general use. 

(2) CMOS are 
adaptable to various Model 28 

type equipment sets through the 
use of associated modification 
kits. Each CMD (one or more) is 
par t of. or associated with, 
some ESA. The number of CMDs 
used depends on the number of 
clutch magnets used in the set. 

g. CMD TP321991 
�echnical Data. The CMDs 
receive low-level signals (+6 
volts de clutch coil energi zed, 
-6 vo lts de coil de-energized, 
nominal) and operate a Model 28 
type clutch. 

(1) The TP321991 CMD 
is designed for use with 256M or 
252M coils, depending on the 
type of transmitting equipment 
used. The output current during 
the energized state f or the CMD 
is: 

252 M Coil (single coil for 
LK/LAKs) 107 to 132 milliamper 

Figure 3-26. Clutch Magnet D river TP321991 for Low-Level 
Operation 
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256M Coils (two coils in 
series for LXDs ) 12 4 
to 156 milliamperes. 

278M Coil (single coil for 
photoelectric distributor 
clutch) 36 to 56 milliamperes. 

(Use two TP323354 cores for 
LXD coils). 

(2} Operation is 
considered satisfactory when the 
incoming synchronous pulse 
complies with the following 
requirements: 

(a) Minimum 
sync pulse duration = 20 
milliseconds. 

(� 
sync pulse duration = 

milliseconds or 2 bit 
whichever is longer. 

Maximum 
40 
lengths, 

(c) Minimum 
sync pulse period = 110 percent 
of transmitter character length. 

NOTE 

When operating an LK or LAK 

at the maximum pulsing rate 
(minimum period), the machine 

may not respond to each syn­
chronous pulse when in the 
REPEAT mode. 

(3) Under the 
conditons of (2) (c) above, start 
pulse delay should be between 15 
and 35 milliseconds. (Delay is 
measured from zero volt of the 
positive going input synchronous 
pulse signal to the beginning of 
the start pulse at the signal 
generator contacts. If the 
TP321268 filter c ard assembly 
and TP3031 42 keyer are used, a 
nominal 6 milliseconds must be 
added to the delay to account 
for delay in the keyer.) 
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(4) The TP321991 
clutch magnet driver assumes the 
energized state with positive 
input voltages not greater than 
+0.5 volt de and the de­
energized state with negative 
voltages not greater than - 0.5 
volt de. 

(5) The energized 
and de-energized switching 
levels are adjustable to within 
10 percent of each other. 

(6) The TP321991 
clutch magnet driver should h ave 
a m inimum input resistance of 
50,00 0 ohms. 

(7) The maximum 
input capacitance is 2500 
picofarads. 

(8) The CMD provides 
a spacing (de-energized) output 
when the input line is open. 

(9) The clutch 
magnet driver operates in a free 
air ambient temperature range 
of 0 degrees to 65 degrees 
Centigrade (150 degrees 
Fahrenheit) • Storage 
temperature should not ex ceed 85 
degrees Centigrade (185 deg rees 
Fahrenheit). 

(10) The TP321991 
clutc h magnet driver operat es 
from a power supply delivering 
+47 to +53 volts de. 

(11) Power 
consumption under any 
combi nation of power source, 
environmentalr and compon en t 
conditions is 13 watts ma ximum. 

(12) The TP321991 CMD 
is intended for use on clock 
lines less than 1000 feet in 
length. Howeverr operation is 
possible w ith line lengths up to 
SOOC feet. 
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(13) The TP321 991 
CMD, when used with associated 
power supplies, is intended for 
use with interfaces conforming 
to the following requirements: 

(a) Fed. Std. 
222 Section 3102b 

(b) MIL-STD 

188B. 

h. CMD TP321991 
P rinciples of Operation. CMD 

TP321991 is basically a direct 
coupled amplifier providing a 
c u rrent gain of approx imately 80 
decibels. ( Refer to schematic 
diagram figure 5-15.) The first 
two stages ( Q 1  and Q2) provide 
the necessary gain to drive a 
Schmitt triqger (Q3 and Q4) • Q5 
and CR2 comprise a power 
regulator stage which provides 
the power supply with a constant 
load. 

(1} In the marking 
state, with a positive voltage 
with respect to common, applied 
to the input side of the Q1 base 
resistor R5, 01 conducts, which 
in turn saturates Q2. In this 
condition, the sum of the 
voltage drops around the loop 
F14, Q2 collector-emitter and Q3 
base-emitter is in a condition 
to reverse bias t he base-emitter 
junction of Q3 and thus cut off 
Q3 collector curr ent. The Q4 
base current increases the 
voltage drop across R 15 in order 
to satisfy loop conditions 
established by the power 
regulator voltage, R14, CPS, and 
04 base-emitter voltage. The Q4 
base current is sufficient to 
saturate the coll ector. In this 
condition, load c urrent is 
determined primarily bv the load 
resistance, R17, and the power 
regulator otuput voltage. 

(2) In the spacin g 
state, with a negative input 
voltage, Q1 is cut off with 

3-34 

reverse base-emitter bias 
established by the reverse 
transient prote ction diode CR3. 
With Q1 off, Q2 does not 
conduct. Consequently, to 
satisfy loop conditons 
established by R13, Q3 base­
emitt er, R14, and the regulator 
voltage, Q3 conducts to raise 
the voltage across R13. Base 
current is su fficieint to 
saturate the Q3 collector. The 
Q3 collector-emitter voltage is 
less than CRS voltage, which in 
turn reverse biases the bas e­
emitter junction of Q4. With 
the l atter junction reverse 
biased, the Q4 collector is cut 
off. 

(3 ) The collector 
circuit at Q2 has been 
interrupted and brought out to 
the connector contacts at the 
bottom of the c ard. This 
circuit must be completed 
ext ernally or Q3 cannot be 
turned off and the magnet coils 
are held de-energized. The 
circuit thus affords a degree of 
local magnet control. 

(4) Because of the 
difference in magnitude of Q3 
and Q4 load currents, the drop 
across R14 will be greater in 
the marking state t han in the 
spacing state. This means that 
input voltage to the third state 
(Q2 VCE) necessary to chang e the 

state of Q3 will be different 
depending on the previous state. 
Specifically, a larger Q2 
collector-emitt er voltage is 
required to turn on Q3 than to 
turn off.Q3. This hysteresis, 
peculiar to Sc hmitt triggers, 
enables positive driver input 
signals to energize the load 
coil and negative going input 
signals to de-energize the load 
coil. 

(5) Resistor R6 and 
potentiometer R7 serve to bias 
Q1 and set the center of th e 
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switching interval. Emitter 
resistor R8 assists to gain 
stabilization. R11 and R9 form 
a voltage divider to bias CR4, 
CR5, and CR6. These diodes 
exhibit temperature 
characteristics such that 
together with R8, effective 
temperature compensation is 
obtained to stabilize the 
switching level of the driver. 
CF7 establishes a voltage 
reference for the first stage to 
ensure switching level 
stability. When a low 
resistance transmitter (about 
100 ohms) is used to key the 
driver, R4 has little 
significance on the operation of 
the circuit. However, when the 
input resistance is extremely 
high, R4 applies

.
sufficient bias 

to Q1 to cut off. This 
operation will maintain the 
terminal equipment in the idle 
state when the input line i s  
open circuited. 

(6} In the power 
regulator, CR1 and the base­
emitter junction of Q5 establish 
a voltage reference for R1 and 
R2 which determines the current 
drain of the unit. As the 
driver demands less power from 
the regulatorv such as being in 
the de-energized state, the 
excess current (excess over 
energized current) is shunted 
through zener diode CR2. This 
operation maintains a relatively 
constant load for the external 
power supply. R2 is adjusted to 
set minimum CR2 current for 
voltage regulation. 

(7) Coil L 1 and 
capacitor C1 serve to reduce 
noise generated by zener diode 
CR2. 

(8} Capacitors C3 
and C6 provide negative feedback 
to reduce transient generation 
in the driver. C5 and C7 are 
radio frequency bypass 
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capacitors to eliminate any 
par asitic oscillations that m ay 
cccur during high speed 
switching. 

(9} Diode CR9, C4 
and R16 form a transient 
limiting networ k to protect Q4 
from excessive reverse transi ent 
�resent when switching inductive 
loads .  
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CHAPTER 4 
SCHEDULED MAINTENANCE 

4-1. INTRODUCTION. This 
Chapter c ontains preventive 
maintenance and performance test 
procedures for transmitter 
d istributor (TD) sets Model 28 
and TD mounting bases, to be 
accomplished on a scheduled 
ba sis. The purpose of scheduled 
maintenance is to anticipate and 
eliminate potential trouble 
sources in an effort to minimize 
interruptions to service. 
Recommended preventive 
maintenance actions are 
tabulated in a scheduled 
maintenance action index along 
with suqgested intervals of 
performance and references to 
paragraphs contai ning specific 
instructions for performing 
maintenance actions. Th� 
scheduled maintenance actions in 
this manual are cancelled when 
the Planned Maintenance System 
(PMS) is implemented for this 

equipment aboard your ship or 
station. 

4-2. SCHEDULED �AINTENANCE 
ACTION INDEX. Table 4-1 lists 
scheduled maintenance actions to 
be performed on TD sets. The 
Periodicity column indicates the 
interval and sequence of 
maintenance action performance. 
D denotes daily, w denotes 
weekly, M denotes monthly , Q 
denotes quarterly, and F denotes 
as required. The M aintenance 
Action column brieflv describes 
the maintenance action to be 
performed. The Reference column 
lists the paragraph describing 
the maintenance action in 
further detail. 

4-3. EQUIPMENT AND MATERIALS 
REQUIRE D. The fo llowing 
eauipment and mat erials are 
required to accomplish 
preventive maintenance and 

performance test procedures 
included in this Chapter. 

a. Clean, lint-free 
cloths. 

b. Cleaning solvent: 
Trichloroethane o-T-620 

c. Lubricants: Oil , 
MIL-L -17672 Grease, �IL-G-23827 

d. Test equipment and 
tools listed in table 4-1. 

4-4. SAFETY PFECAUTIONS. The 
following are general s afety 
precautions that are not related 
to any specific procedures and 
therefore do no t appear 
elsewhere in this publication. 
These are recommended 
precautions tha t  personnel must 
understand and apply during many 
phases of operation and 
maintenance. 

a. �eep Away From Live 
C ircuits. Oper ating personnel 
must at all times observe a ll 
safety regu lations. Do not 
replace components or make 
adjustments inside the equipment 
w ith the primary power applied. 
Under certain conditions, 
dangerous poten tials may ex ist 
when the power control is in the 
off position due to charges 
ret ained by capacitors. To 
avoid casualties, alw ays remove 
power and discharge and ground a 
circuit before touching it. 

b. Do Not Service Or 
Adjust Alone. nnder no 
cir cumstanc es should any person 
reach into cr enter the 
enclosure for the purpose of 
servicing or adjusting the 
equip ment except in the presence 
of someone who is capable o f  
rendering aid. 
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Table 4-1. Scheduled Maintenance Actio n Index 

Periodicity 

M 
(Or after 
150 hours 

of operation) 

M 
(Or after 

150 hours 
of operation) 

Q or R 

4-2 

Maintena nce Action Reference 

In spect TD 4-5a 

Lubricate TD 4-5b 

Conduct performance tests. 4-8 
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c. Resusc itation. 
Personnel working with or near 
high voltaae should be familiar 
with modern methods of 
resuscitation. Such information 
may be obtained from the Bureau 
of Medicine and Surgery. 

4-5. PFEVENTIVE MAINTENANCE 
PROCEDURES. The followinq 
paragraphs contain scheduled 
preventive maintenance 
procedures referenced in 
table 4-1. 

a. Monthly Inspection. 
Inspect TD monthly, or after 150 
hours of operation, as follows: 

(1) Remove cover. 

(2} Inspect 
mechanism for presence of a r ed, 
powdery substance which 
indicates lack of lubrication. 

(3) Examine TD for 
damaged parts and replace if 
necessary. 

b. Monthly Lubrication. 
If lack of lubrication is 
indicated, lubricate TD in 
accordance with instructions 
provided in paragraphs 4-6 and 
U-7. 

4-6. TFANS�ITTER DI STRIBUTOR 

LUBRICATION. The following 
paragraphs provide TD 

lubrication instructions and 
specify lubrication intervals 
(table 4-2) which depend on the 

speed of operation. Lubrication 
methods for a typical unit, the 
5-level TD (single contact) , are 
presented in lubrication figures 
located at the end of this 
chapter and indexed in 
table 4-3. The lubrication 
figures consist of photographs 
and line drawings. Photographs 
show the general area to be 
lubricated. Callouts on the 
photographs refer to line 
drawings indicating each 

NAVELEX 0967-LP-615-3010 

specific mechanism to be 
lubri cated and method of 
lubrication. 

CAUT ION 

The TD unit is shipped with 
oil reservoir empty. Remove 
coverplate for access and 
f il l  oil reservoir. 

a. References t o  front, 
rear, left, riqht, etc., in the 
lubrication charts, apply to the 
unit as viewed by the operator 
facing the unit. 

b. Lubricate the TD unit 
just prior to placing it in 
service or prior to storage. 
After a few weeks of service, 
relubricate to make certain that 
all specified points have 
received lubricant. Thereafter, 
use t he lubrication intervals 
spe cified in table U-2. 

CAUTION 
-----

Disconnect power before 
applying any lubricant. 

c. Apply MI�-L-17672 oil 
wherever the use of oil is 
indicated. App ly MIL-G-23827 
grease on all surfaces wherever 
indicated. The following 
symbols apply to the specific 
lubrication instructions 
indicated in the line drawings. 

Symbol 

0 

G 

Meaning 

Apply MIL-L-17672 oil 
(01 - apply one drop 

of oil, 02 - apply 
two drops of oil, 
etc.) 

Apply MIL-G-23827 
grease 
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Figure 

U- 4  

4-5 

4-6 

U-7 

4-8 

U- 9  

4-10 

4-11 

4-12 

4-13 

4-14 

4-15 

4-4 

Table 4-2. Lubrication Intervals - Transmitter 
Distributor and Transm itter Distri butor 
Mounting Bases 

Operating Lubrication 
Speed (wpm) Interval 

60 wpm 3000 hours or 
1 year* 

75 wpm 2400 hours or 
9 months* 

100 wpm 1500 hours or 
6 months* 

*Whichever occurs first. 

Tabl� 4-3. Transmitter Distributor Lubrication 
Chart Index 

Title 

�--
--� ------� ------

�ransmitter Distributor 

Tape Guideplate 

Signal Contact Assembly 

Clut ch Trip Assembly 

Main Shaft, Oil Reservoir, and 
Centerplate Assembly 

Main Shaft 

Oil Feservoir 

Centerplate Assembly 

Front Plate Assembly, Sensing and Feed 
�echanism, and Transfer �echanisrn 

�ront Plate Assembly 

Sensing and Feed Assembly 

�ransfer Mechanism 

Page No. 
--

4-21 

4-22 

4-23 

4-24 

4-25 

4-26 

4-26 

4-27 

4-28 

4-29 

4-29 

4-30 

·� 

)I 

{� 



( 
Figure 

4-16 

4-17 

4-18 

4-19 

U-20 

U-21 

4-22 

4-23 

I, 
4-24 

U-25 

( 
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Table 4-3. Transmitter Di st ributo r Lubrication 
Chart Index - Continued 

Title 

Tape Feed As surance Mechani sm 
(Variable Features) 

Tape-o ut Sen sing Mechani sm 
(Variable Features) 

Code Reading C ontact s 
(Va riable Features) 

Tape Lid Sensing Lever 
(Variable Features) 

Tape Deflector (Vari able Features) 

Start -stop Pul se Contact (Variab le 
Features) 

Rub-out Deleter (Var iatl e Features) 

Transmitter Stop Mechani sm 
(Variable Features) 

Tape-Withhold Mechanism (Var iable 
'�<'eatures) 

All Gears (Variable Features) 

Page No. 

4-31 

4-31 

4-32 

4-33 

4-33 

4-34 

4-34 

4-35 

U-36 

4-36 
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SAT Saturate with 
MIL-L-17672 oil (felt 
washers, oilers, etc.) 

d. Lubricate the TD unit 
thoro ughly, but avoid over­
lubrication which allows oil to 
drip or grease to be thrown on 
other parts. Exercise special 
care to prevent lubricant from 
getting between armature and 
pole faces. Keep all electrical 
contacts free from oil or 
qrease. 

e. The following general 
instructions supplement the 
specific lubricating points 
illustr ated in the charts. 

(1) Apply one drop 
of MIL-L-17672 oil to all spring 
hooks. 

(2) Apply a light 
film of MIL-L-17672 oil to all 
cam surfaces. 

(3) Apply a coat of 
MIL-G-23827 grease to all gears. 

(a) Saturate 
all felt washers, oilers, etc . 

(�) Apply MIL-L-
17672 oil to all pivot points. 

( 5) Apply MIL-L-
17672 oil to all sliding 
surfaces. 

f .  �o obtain access to 
l ubrication point s refer to 
figure 4-1 and ob serve the 
following instructions. 

(1) R emoving Cover 
Plate: lift left end of plate 
to release the detent fasteners; 
then slide cover plate toward 
the left. Replace cover in the 
reverse order. 

(2) Removing Top 
Plate: loosen the front and 

4-6 

rear mountin9 screws. Lift top 
plate upward. 

(3) Removing Tape 
Guideplate: loosen the tape 
guideplate mounting screws. 
Lift the ta pe guideplate. 

( 4) Removing 
Transmitter Distributor 
Assembly: remove the screws 
which attach the unit to the 
base, and lift unit up to 
disengage the gears. Disconnect 
electrical plug. 

4 7. TRANSMIT TER DISTRIBUT OR 
MOUNTING-BASE LUBRICATION. The 
following paragraphs provid e 
lubrication instructions fo r 
transmitter distrit.utor Model 28 
bases, both single mounting and 
douple mounting. Lubrication 
int ervals, which depend on the 
speed of operation, are provided 
in table 4-2. Lubrication 
methods for the base are 
presented in lubrication figures 
locat ed at the en d of this 
chapter and indexed in 
table 4-4. T he lubrication 
figures consist of photographs 
and line drawings. Photographs 
show the general area to be 
lubricated. callouts on the 
photographs refer to line 
drawings indica ting each 
specific mechanism to be 
lubricated and method of 
lubrication . 

a .  References in the 
lubrication charts made to left 
or right, top or bottom, an d 
front or rear, apply to the 
mechanism in its normal 
operating posit ion as viewed by 
the operator facing the uni t. 

b .  Lubricate the 
transmitter bases as directed in 
these paragraphs and the 
lubrication cha rts, which 
indicate points to be lubri cated 
and the kind of lubricant. 

,,� 

)I 

'� 
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FE ED­

WHEEL 

SLOT 

COVER PLATE 

/ 
FEEDWHEEL' 

DETENT SCREWS 
(FRONT AND REAR FRAME) 

TOP PLATE AND 
TAPE GUIDEPLATE 
MOUNTING SCREWS 

TAPE GUIDE PLATE 

l\IOUNTING BRACKET 

Figure �-1. Transmitter Distr ibutor Plate Removal Details 

c. Use MIL-G-23827 
grease on all surfaces where 
grease (G1 is ind icated. 

CAUTION 

Use special care to prevent 
oil or grease from getting 
between electrical contacts. 

d. Apply a thick f ilm of 
grease to all gears. Lubricate 
the base gears an d their 
associated gears just prior to 
placing them in service. After 

a few weeks in service , 
relubricate to assure a dequ ate 
lubrication. Thereafter, u se 
the l ubrication intervals 
specified in table �-2. 

4-8. SCHEDULED PERFORMANCE 
�ESTS. Per formance tests, 
scheduled in table 4-1, con sist 
of mechanical c hecks, described 
in paragrap h 4-8.a, and 
operational tests descr ibed in 
paragraph 4-B.b. 

a. Mechan ical Checks. 
The following mechanical checks 
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Table 4-4. Transmitter Distribu tor Base Lubrication 
Chart Index 

Fi gure Title Page No. 

U-26 

4-27 

U-28 

4-29 

U-30 

4-31 

4-32 

U-33 

4-34 

4-35 

4-36 

4-8 

Single contact Single Mounting Bases 

Inte rmediate Gear - Single Contact 
Single Mounting Base s 

Multicontact Single Mounting Bases 

Intermediate Gear - Multicontact Single 
Mounting Bases 

Single Contact Multiple Mounting Bases 
(Common Speed) 

Countershaft Gear - Single contact 
Multiple Mounting Bases (Common Speed) 

Single contact Multiple Mounting Bases 
(Variable Speed) 

Intermedia te Gears - Single contact 
Multiple Mounting Bases (Variab le Speed) 

Multicontact Multiple Mounting Bases 
(Common Speed) 

Gear T rain - Multicontact Multiple 
Mounting Bases (Common Speed) 

Drive Gears and Speed Change Gears -
Multicontact Multiple Mounting Bases 
(Variable Sp eed) 

4-37 

4-38 

4-3 9 

4-40 

4-41 

4-42 

4-43 

4-44 

4-45 

4- 46 

4-47 

� 

)I 

� 
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are to be performed quarterly or 
as required. 

WARNING 

Disconnect power from unit. 
Failure to comply can cause 
serious injury. 

(1) Sign al Generator 
Contact Clearance . Check signal 
generator contact clearance as 
follows: 

(a) Refer to 
figure 6-30. 

(b) Remove 
cover from contact box. 

(c) Move d etent 
toggle against its spacing stop; 
measure gap using feeler gauge. 

(d) Move d etent 
toggle against the marking stop; 
measure gap using feeler gauge. 

(e) Measure­
ments in steps (c) and (d) 
should be equal; if not, perform 
adjustment procedure described 
in paragraph 6-3.1h(1). 

(2) Clutch Shoe 
Lever Clearance. Check clutch 
shoe lever clearance as follows: 

(a) Refer to 
figure 6-3. 

(b) Disengage 
clutch and measure gap using 
feeler gauge. Note reading. 

(C) 
and rotate it until 
lever is positioned 
bottom of unit. 

Trip clutch 
clutch shoe 
toward 

(d) Align head 
of clutch drum mou nting screw 
with stop lug. 

NAVELEY 0967-LP-615-3010 

(e) Manually 
compr ess shoe lever against stop 
lug and allow to snap a part. 
Measu re gap using feeler gauge; 
subtract reading from tha t  noted 
in step (b) • Record the 
dif ference. 

(f) Oi fference 
recorded in step (e) should be 
from 0.055 inch to 0.085 in ch. 
If not, perform adjustment 
procedure described in paragraph 
6-3.1a(3). 

(3) sensing Finger 
Spring Tensio�. Check sensing 
finger spring tension as 
follows: 

(a) Refer to 
figure 6-16. 

(b) Place TD 

unit in u pr ight position with 
sensing fingers in their 
u ppermost limits, and rub-out 
deleter bail (if presen t) h eld 
away from sensing finger. 

(c) Using 
spring scale measure pressu re 
required to mov e  each sensing 
finger flush with tape guide 
plate. 

(d) Reading on 
spring scale should be 3 to 5 

ounces if c hadless tape is used 
and 2 to 3 ounc es if fully 
perforated tape is used. I f  
not, perform adjustment 
procedure described in prargraph 
6 - 3 . 1 d ( 2 ) .  

(4) Clutch Shoe 
Lever Spring Tensio�. Measure 
clutch shoe lever spring tension 
as follows: 

(a) Refer to 
figure 6-1. 

(1:;) Hold cam 
disc to prevent it turning with 
clutch engaged. 
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(c) Hold spring 
scale at tanq�nt to clutch. 

(d) Using 
spring scale, mea sure force 
required to h old shoe lever in 
contact with stop lug. Recor d  
reading. 

(e) Reading 
recorded in step (d) should be 
from 15 to 2 0  oun ces. If not, 
perform adjustment proced ure 
described in paragraph 
6 -3. 1a (1). 

( 5) Feedwheel 
Detent. Check feedwheel detent 
as follows: 

(a) Refer to 
figure 6-25. 

(b) Raise tape 
lid. 

(c) P osition 
sensing fi ngers down and high 
part of detent ec centric toward 
the r ight. 

(d) Place a 
"letters" perf ora ted tape 
between tape guides with play in 
tape, taken slightly toward the 
right. 

(e) The tip of 
each sensing finger should be 
centrally located in the code 
h oles. I f  not, perform 
adjustment pr ocedure described 
i n  paragraph 6-3.1f( 6). 

b. Operational Tests. 
operational tests for high-level 
TD sets are discussed below i n  
paragraph 4-8.b(1) and for low­
level TD sets in paragraph 
4-8.b(2). 

(1) Operational 
Tests High-Level) • Figure 4-2 

shows test setup required to 
perform high-level TD test 
proced ures described in table 

4-10 

4-5. If abnormal indications 
are encountered d uring a test, 
refer to Troubleshooting Index, 
table 5-1, in Chapter 5. P rior 
to cond ucting the tests, perform 
the following i nitial contr ol 
settings on the TS-2616/UGM test 
set shown in figure 4-2 . 

TS-2 E16/UGM 

a. AC POWER switch to 
off (down) position. 

b. PEAK RESET switch to 
AUTO. 

c. RATE-BAUDS switch to 
74. 2. 

d. CODE LEVEL switch to 
5. 

e. DISTORTION SELECT 
switch to PEAK-TOTAL. 

f. TRANSITION SELECT 
switch to ALL. 

g. INPUT POLARITY switch 
to either + or - to cause meter 
to de flect to right. 

h. INPUT SELECT switch 
to NEUTRAL 6(1. 

i. 
to IN. 

INPUT FILTER switch 

(2) Operational 
�ests (Low-Level) • Fig ure 4-3 
shows test setup required to 
per form low-level test 
proced ures described in table 
4-6. If abnormal ind ications 
are encountered during a test, 
refer to Troubleshooting Index, 
table 5-1, in Chapter 5. Prior 
to cond ucting the tests, perform 
the initial control settings on 
the TS-2616/UGM test set as 
described in paragraph 4-8.b(1). 

·� 
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L OCAL 

115 VDC 
P OWER 

S OURCE 

(CONNECTED 

TO TB 104) 

COMMUNICATIONS 
PATCHING PANEL 

SB- 1203 A/UG 

(ALTERNATE 
SB-1210 A/UGQ) 

LPG 

TEST SET 

TS-2616/UGM 

Figure 4-2. TD Test Setup (High-Level) 
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Step 

1. 

Table 4-5. TD Operational Test Procedures ( High-Level) 

Normal 
Action Indication 

Preliminary. 

a. Ensure TS-2616/UGM 
test set controls 
are set as indicated 
in paragraph 4-8.b(1). 

b. Ensure main power 
switch on TD is set 
to off (down ) position. 

c. Refer to figure 4-2. 

d. Ensure TD and local 
11 5 vdc power source 
are correctly con­
nected to patching 
pa nel. (Refer to 
NAVSHIPS 0967-874-1010, 
formerly NAVSHIPS 
95718.) 

e. Plug TD, test set, 
and local 115 vdc 
power source power 
cords into 115 vac 
outlets. 

f. Set power switches 
on test set and 
local 115 vdc power 
source to on position. 

Reference 
Table 5-1 0 

\0 
0'1 
-.J 
I 

1:-1 
"d 
I 

0'1 
...J. 
U1 
I 

w 
0 
...J. 

0 
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I 
� 

tv 

�""' 

step 

2. 

3. 

4. 
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Table 4-5. TD Operational Tel:?.t Procedures (High-Level) - Continued 

Action 

Motor Checks. Check 
for proper operation 
of motor as follows: 

a. 

b. 

Se t TD main power 
switch to on (up) 
position. 

Determine that motor 
is not running 
to o slow or too 
fa st. 

Drive Check. Check 
for proper main 
shaft drive as follows: 

a. Ob serve that main 
shaft is rotating 
properly. 

Tape Lid Checks. 
Check for proper oper­
ation o f  tape lid as 
follows: 

a. Press tape lid 
button. 

b. Insert perforated 
test tape. 

Normal 
Indication 

Motor starts running. 

Motor,runs at correct 
(normal) speed. 

Power is trans ferred 
to main shaft through 
intermediate gear 
assembly. 

Tape lid opens. 

Feedwheel engages feed 
holes in tape. 

Reference 
Table 5-1 

Item 1 

Item 2 

Item 3 

Item 4 

Item 5 

� 

'Z 
:t>t 
<: 
t'11 
t"i 
t'11 
X 

0 
1.0 

0\ 
...,J 

I 
� 
1\1 
I 

0\ 
...l 

U1 
I 

w 
0 
...l 

0 
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5. 
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Table 4-5. TD Operational Test Procedures (High-Level) - Contin ued 

Action 

c. Press tape lid to 
clo�ed position. 

FREE, RUN, STOP Mode 
Checks. C heck TD 
operation with start­
stop, lever in each 
position, as follows: 

a. Set start-stop 
switch to FREE 
position . 

b. Position test tape 
beneath closed 
tape lid. 

c. Patch output of TD 
to local monitoring 
typi ng unit and 
then to input of test 
set TS-2616/UGM. 

d. Set start-stop lever 
to RUN and observe 
the following: 

(1) Clutch operation. 

(2) Signal output 
quality. 

Normal 
Indication 

Tape lid closes 
properly. 

Tape can be positioned 
freely and does not bind. 

Clutch trips 

Signal Transmission to 
Local monitori ng equipment 
an d test set is not garb led 
or distorted. 

Re ference 
Table 5-1 

Item 4 

Item 6 

Item 7 

Item 8, 
Item 9 

0 
\.0 
"' 
-..1 
I 

t:-1 
'i:! 
I 

"' 

� 

(J1 

I 
w 

-:::;, 
� 

0 
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step 

e. 

f. 

g. 

-

Table 4-5. TD Operational Test Procedures (High-Level) - Continued 

Action 

(3) Transmission. 

Lift tape 
sl ightly at right 
of tape g uide to 
elevate ti ght-tape 
ba il. 

Press tape lid 
button or feed 
torn end of tape 
through reading 
he ad. 

Set start-stop 
lever to OFF 
position. 

Normal 
Indication 

Transmission does not stop. 

Transmission stops. 

Transmission stops . 

Transmission stops 

Reference 
Table 5-1 

Item 10 

rtem 11 

Item 12 

Item 13 

··� ' 

z 
):>I 
<: 
tTl 
1:-i 
,..1 
:><: 

0 
\() 
� 
....., 
I 

1:-i 
"' 
I 

(1\. 
-A 
1}1 

I 
, ..., 
0 
� 

0 
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Figure 4-3. TD Test Setup (Low-Level) 
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Table 4-6. TD Operationa l Test Procedures (Low-Level) 

Normal 
I 

Reference 
Ste� Action I Indication Table 5-1 

1. PreliminafY. 

a. Ensure TS-2616/UGM 
test set controls 
are set as indicated 
in paragraph 4-8.b(1). 

b. Ensure main power 
switch on TD is set 
to off (down) position. 

c. Refer to f igure 4-3. 

d. Plug TD, test set, 
and ESA power cords 
into 115 vac outlets. 

e. Set power switches 
on TD, test set, 

I I 
2: 
:J:II 

and ESA to on position. <: 
ttj 
t:"i 

2. I Motor Checks. Check tx:l 

for proper operation 
:X: 

·::> 
of motor as follows: lD 

0'1 
.....) 

a. Set TD main power Motor starts running. Item 1 I 

switch to on (up) 
f:-1 
t1j 

position. I 
0'1 
..... 

b. Determine that motor Motor runs at correct Item 2 
U'1 
I 

� 

I 
is not running (norma l) speed. IJ,) 

I 0 
..... too fast • slow or too ..... 
-..1 0 



step 

3. 

4. 

5. 

Table 4-6. TD Operational Test Procedures (Low-Level) - Continued 

Action 

Drive C heck. Check 
for proper main s haft 
drive as follows: 

a. Observe that main 
shaft is rotating 
properly. 

Tape Lid Checks. 
Check for proper oper­
ation of tape lid as 
follows: 

a. 

b. 

c. 

Press tape lid 
button. 

Insert perforated 
test tape. 

Press tape lid to 
closed position. 

FREE, RUN, STOP Mode 
Checks. Check TD 
operation w ith start­
stop, lever in each 
position, as follows: 

a. Set start-stop 
switch to FREE 
position. 

Normal 
Indication 

Power is transferred 
to main shaft through 
intermediate gear 
assembly. 

Tape lid opens. 

Feedwheel engages feed 
holes in tape. 

Tape lid closes 
properly. 

Reference 
Table 5-1 

Item 3 

Item 4 

Item 5 

Item 4 

0 
1.0 
0\ 
-J 
' 

� 
't1 
' 

0\ 

� 

1.11 

' 
w 
0 
_. 

0 
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Table 4-6. TO Operational Test P rocedures (Low-Level) - Continued 

b. 

Action 

Position test tape 
beneath closed 
tape lid .  

c. Patch output of TO 
to local monitoring 
typing unit and 
then to in put of test 
set TS-2616/UGM. 

d. Set start-stop lever 
to RUN and observe 
the following: 

e. 

(1) Clutch operation. 

(2) Signal output 
quality. 

(3) Transmission. 

Li ft tape 
slightly at right 
of tape guide to 
elevate tight tape 
ba il. 

Normal 
Indication 

Ta pe can be positioned 
freely and does not bind. 

Clutch trips 

Signal Transmission to 
Local monitoring equipment 
and test set is not garbled 
or distorted. 

Transmi ssion does not stop. 

Transmission stops . 

Reference 
Table 5-1 

Item 6 

Item 7 

Item 8, 
Item 9 

Item 10 

Item 11 

� 

z 
:J::I 
<: 
trl 
� 
trl 
:-.< 

0 
1..0 
0\ 
...J 
I 

� 
"() 
I 

0\ 
� 

V1 
I 

w 
0 
__. 

0 



c 
I 

1\J 
0 

Step 

f. 

g. 

Table 4-6. TD Operat ional Test Procedures (Low-Level} - Continued 

Action 

Press tape lid 
button or fe ed 
torn end of tape 
through reading 
head. 

Se t start-s top 
lever to OFF 

position. 

Normal 
Indication 

Tra nsmission stops . 

Transmission stops 

Reference 
Table 5-1 

It em 12 

Item 13 

0 
1.0 
0\ 
-.J 
I 

t-t 
'tl 
I 

0\ 
� 

U1 
I 

w 
0 
� 

0 
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Figure 4-4. Transmitter Distributor 
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Figure 4-8. Main Shaft, Oil Reservoir, and Center Plate Assembly 
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Figure U-12. Front Plate Assembly, Sensing and Feed Mechanism, 
and Transfer Mechanism 
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Figure 4-23. Tr ansmitter Stop Mechanism (Variable Features) 
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CHAPTER 5 
TROUBLESHOOTING 

5-1. I NTRODUCTION. This 
Chapter provides information 
required to isolate a 
malfunction in transmitter 
distributor (�D) sets to a 
misadjusted mechanism or a 
defective component. 
Troubleshooting is based on the 
results of operational tests 
described in paragraph 4-8.b of 
Chapter 4. Wiring and schematic 
diagrams are presented at the 
end of this chapter for use in 
troubleshooting. 

5-2. TROUBLESHOOTING 
PPOCEDURES. Troubleshooting 
procedures for high- and low­
level TD teletypewriter 
equipment are provided in 
paragraphs 5-2.1 and 5-2.2. The 
high-level proc edures contained 
in paragraph 5-2.1 are also 
applicable to low-level 
equipment. The procedures 
contained in paragraph 5-2.2 are 
applicable to low-level 
equipment only. 

�-2.1 TROUBLESHOOTI NG PROCEDURES 
(HIGH-LEVFL). The following 

paragraphs provid e procedures 
for use in troubleshooting high­
level TD teletypewriter 
equipment. 

a. �routleshooting 
Index. The troubleshooting 
index, table 5-1, contains the 
items referenced in tables 4-5 

and 4-6, operational test 
procedures. If an abnormal 
indication is encountered, the 
technician is directed to a 
fault isolation paragraph. 

b. L amp, Fuse, and 
Semiconductor Index. Table 5-� 
provides a list of lamps and 
fuses used in the high-level TD 
sets. These active components 

constitute the most proba bl e  
cause of failure. 

c. Fault Isolation 
Procedures. The following 
p ar agraphs provide fault 
isolation procedures referenced 
in table 5-1. 

(1) If motor does 
not s tart when main power s witch 
is ON, proceed as follows: 

(a) Check 
condition of external power 
supply, incluoing external 
fuses . Check power connections. 
Refer to wiring diagrams at the 
end of this Chapter. 

(b) Check main 
power switch for mechanical 
failure. Check connection to 
switc h  terminals. Short switch 
terminals to check electrical 
condition of switch. Refer to 
wiring diagrams at the end of 
this Chapter. 

(c) Check for 
open thermal cutout s witch at 
the r ear of the motor mounting 
bracket. If the red switch 
button is raised, rotate the 
motor manually and check 
mechanical linkages in the 
intermediate gear mecha nism for 
an obstruction. Depress th e 
switch button. If the cutout 
operates shortly after the 
thermal switch has been reset, 
allow the motor to cool for fiye 
minutes and check for the cause 
of overheating before resetting. 

(2) If motor runs a t  
incorrect speed check p ower line 
frequency (60 � 0.5 Hertz). 

(3) If there is no 
power to main drive shaft , check 
adjustment of intermediate gear 

5-1 
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Item 

1 

2 

3 

u 

5 

6 

7 

8 

9 

10 

11 

12 

·p 

Qty 

1 

2 

5-2 

Table 5-1. Trou bleshooti ng Index 

'!'est/Ste p  

2a 

2b 

3a 

Ua,c 

4b 

5b 

5 d  (1) 

5d (2) 

5d (2) 

5d (3) 

5e 

Sf 

5g 

Sym ptom 

Motor does not start 

Motor ru ns at i ncorrect speed 

No power to main shaft 

Tape lid fails to open or close 

Feedwheel does not engage 
feed holes 

Tape bi n ds 

Clut ch does not trip 

Faulty signal tran smission 

Garble d transmission 

Transmissio n stoFs 

Transmissio n does not stop when 
i nput taFe is lifted 

Transmission does not stop when 
t ape lid but ton is pressed or 
when t or n  end of t ape is fed 
through reading head 

Transmission does not stop when 
st ar t-stop switch is set to OFF 
position. 

Fault 
Isolation 
Paragraph 

5-2.1c(1) 

5-2.1c(2) 

5-2.1c(3) 

5-2.1c(4) 

5-2.1c(5 ) 

5-2.1c(6) 

5-2.1c(7) 

5-2.1c(8} 

5-2.1c(9) 

5-2.1c(10) 

5-2.1c(11) 

5-2.1c(12} 

5-2.1c(13) 

Tab le 5-2. Lamp , Fuse, and Semiconductor Index 

Name, Type Fu nction Energizing 
Part Number Location Voltage 

Fuse, 2.c:;A Slo-Blo Electrical circuit pro- ---
tectio n, Tra nsmitter 
Distributor Pase 

Triac Electrical circuit pro- ---
tectio n, LMU35 
motor unit 
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as sembly (paragraphs 6-U.1a(1) 
thru (3} l . 

(lq If tape lid 
fails to open when rea tape lid 
button is pressed or fails to 
close when pressed down, check 
for missing springs in tape lid 
latch mechanism and mechanical 
linkage; then check tape lid 
adjustment (paragraphs 6-3.1b(1) 
thru (5)) • 

(5) If feedwheel 
does not engage feed holes, 
check tape guide adjustment 
(Paragraph 6-�.1b(2)). 

(6) If tape binds, 
procee d as follows: 

(a) Check 
start-stop s witch assembly 
(paragraphs 6-3.1e(1) through 
(5)) • 

(b) Main bai 1 
(paragraph 6-3.1f(4). 

(c) Transfer 
bail stabilizer (paragraph 
6-3. 1g (3). 

(7l If clutch does 
not trip, check tight tape bail 
on front of tape guide. If 
tight or twisted tape has 
elevated the lever, correct the 
obstruction in the tape 
completely before resuming 
transmission attempt. 

(8l If signal 
transmission is faulty, proceed 
as follows: 

(a) check for 
dirty or unadjusted normally 
open start -stop tight tape 
switch contact s and tape out 
contacts. Burnish contacts and 
readjust as necessary. 

(b) Check 
mechanical linkages of transfer 
lever, stabilizer, and toggle 

NAVELEX 0967-LP-615-�010 

(paragraphs 6-3.1g(1) and ( 3)). 
Adjust as necessary. 

(9) If transmission 
is garbled, proceed as follows: 

(a) Ensure 
clear closed condition of 
external signal circuit. 

(b) Check code 
perforations of input tape to be 
sure garbling is not on input. 

(c) Check 
orientation of sensing pins in 
tape code holes (paragraph 
6-3.1f(5)). If adjustment is 
required, it must be preceded by 
adjustment of tape guideplate 
(paragraph 6-3. 1b(6)). 

(d) Check 
mechanical linkages of 
transmitter mechanism for 
binding in sensing finger s 
sequence of operations to 
trans fer bail stabilizer. Check 
out the particular code element 
linkage responsible for 
garbling, if possible. 

(e) Check 
contact box adjustments 
(paragraphs 6-3.1i(1) thru (3)). 

(f) Check for 
leakage in signal box capac itor. 

(10) If transmission 
stops check main bail mechanism 
(paragraph 6-3.1f(4) and main 
bail trip lever (paragraph 
6-3.1 f(3)). 

(11) If transmission 
does not stop when input tape is 
lifted slig htly at right of tape 
guide, proceed as follows: 

(a) Check tigh t 
tape intermediate arm linkage 
(paragraphs 6-3.1e(4) and (5)). 

(b) Check for 
binds in mechanical linkage o f  

5-3 
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tape-out sensing pin (paragraphs 
6-3.1d (4)). 

(12) If transmission 
does not s top when tape lid 
button is depressed, or when 
torn end of tape is fed through 
reading head, proceed as 
follows: 

(a) Check 
mechanical linkage of tape- out 
sensing pin (paragraph 6-3.1d(4) 
and (6)} and tape-out s witch 
(paragraph 6-3.1d(3}). 

(b} Check for 
s ticking or poorly adjusted 
normally closed contacts in the 
tape-out switch. Burnish 
contacts and r eadjust (paragraph 
6-3.1d(1)). 

(13} If transmission 
does not stop when start-stop 
switch is set to OFF position, 
check start-stop tight tape 
switch assembly (paragraphs 
6-3 • 1 e ( 1 } or (3) } • 

d. Mainte nance Schematic 
and Wiring Diagrams. Schematic 
and wiring diagrams are provided 
a t  the end of this chapter as 
aids to troubleshooting and 
maintenance of the TD sets. An 

index of the schematic and 
wiring diagrams for high level 
equipment is provided in table 
5-3. 

5-2.2 TROUBLESHOOTING PROCEDURES 

(LOW-LRVEL). The following 
paragraphs provide 
troubleshooting procedures for 
checking some of the 
difficulties that may be 
encountered in the operation of 
electrical service assemblies 
(ESAs) and their associated 

components. For troubleshootin g 
mechanical failures refer to the 
high-level equipment 
troubleshooting procedures in 
paragraph 5-2.1, which are also 

5-4 

applicable to low-level 
equipment. 

a. Wiring and Schematic 
Diagrams. Wiring and schematic 
diagrams for use in 
troubleshooting low-level 
equipment are shown in figures 
at the end of this Chapter. An 

index of these diagrams is 
provided in table 5-u. 

b. Lamp, Fuse, and 
Semiconductor Index. Refer to 
table 5-2 for a list of lamps 
and fuses used in both high­
level and low-level TD sets. 
Additional fuses, and 
semiconductors found in low­
level assemblies are listed i n  
bills of ma terials which are 
included in figures at the end 
of this Chapter. These active 
components are identified 
because they constitute the most 
probable cause of failure. 

c. ESA General 
Troubleshooting Instructions. 
The f ollowing paragraph s provide 
general instruc tions for use 
w hen troubleshooting TD FSAs. 

(1l Since the ESA 
encloses and is dependent on 
other component circuits for its 
operation, the field 
troubleshoo ting and repair for 
these components also are 
included in the procedures. 
Refer to the applicable wiring 
diagrams at the end of this 
Chapter which are referenced in 
table 5-4, for circuit tracing 
and identification of 
components. The diagrams are 
identified with their associated 
assemblies in the equipment 
matrix provided in table 1- 2 of 
Chapter 1, which also i ndicates 
the figure number. 

(2l Before 
attempting to repair a power 
supply faul t, the technician 
shoul d familiarize himself with 

� 
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Fi gure 

5-1 

5-2 

5-3 

5-4 

5-5 

5-6 

5-7 

5-8 

5-9 

Table S-3. Index of High -Level Schemat ic and Wiring 
Diagrams for Tro ubles hoot ing 

Tit le 

Transmitter Distributor Unit LXD1 
Wiring Diagram 

Transmitter Distributor Uni t LXD4, 9, 1 3, 
15, 18, 19, 20, 26, 601 , 602, 800, 801, 
802, 30, 41 Wiring Diagram 

Transmitter Uni t  LXD11, 29, 35 W iring 
Diagram 

Transmitter Distributor Unit LXD 31, 4 3  
Wiring Diagram 

Transmitter Distributor Base LXDB1 
Wir ing Diagram 

Transmitter Distributor Base LXDB 3, u, 
5, 10, 13, 15 Wiring Di agram 

Transmitter Di stributor Base LXDB9 
Wiring Diagram 

Transmitter Distributor Base LXDB19 
Wiring Diagram 

Motor Units Wiring Diagram 
(2 sheet s) 

Page 

5-15 

5-17 

5-19 

5-21 

5-23 

5-25 

5-27 

5-29 

5-31 
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Table 5-4. In dex of Low-Le vel Schematic a nd Wiring 
Diagrams for Trouble shooting 

Figure 

5-10 

5-11 

5-12 

5-13 

5-14 

5-15 
(2 she e ts) 

5-16 
(2 sheets) 

5-17 

5-6 

'Title 

Tra nsmitter Distributo r Unit LXD3 7. 38 
Wiring Diagram 

Tra nsmitte r Distributor Base LXDB20 
Wiring Diagram 

Electrical service Assembly 326792 
Schematic Diagram 

Electrical Service Assembly 326792 
Wiring Diagram 

Low-Level Ke yer 303142 (P olar Line Keyer) 
Schematic Diagram 

Clutch Magnet Drive r 321991 Schematic 
Diagram 

Powe r Supply 321290 (0.5 Ampere) SChematic 
Diagram 

Filte r Card Ass em bly 321268 Schematic 
Diagram 

'� 

Page 
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5-37 

5-39 

5-41 

5-43 

5-45 

5-49 
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the power supoly card and ESA 
wiring. Fefer to the circuit 
description in Chapter 3. Refer 
al so to the wiring diagrams for 
each transmitter distributor set 
as identified in table 1-2 of 
Chapter 1. The wiring diagrams 

·are those provided at the �nd of 
this Chapt er and indexed in 
table 5-U. 

(?) Troubleshooting 
for an ESA is required only to 
repair the power supply or to 
correct wiring defects in case 
of loose, broken, or faulty 
wiring. Wiring can be checked 
by following the different 
circuits on the appropriate 
wiring diagram, point-to-point 
and comparing wit h the actual 
equipment wiring. 

d. Power Supply 
Troubleshooting Procedures. If 
trouble should develop, it may 
be found by performing the 
checks outlined in the 
troubleshooting procedures in 
table 5-5 using a multimeter. 
The follow ing instructions are 
applicable when troubleshooting 
power supply circ uit cards. 

(1) Colored test 
point jacks are provided on top 
of the power supply circuit card 
to accept standard meter probes. 

(2) When a fault in 
the power supply is suspected 
but not obvious, disconnect all 
power from the ESA. Remove all 
low-level keyer (LLK) and clutch 
magnet driver (CMD) circuit 
cards. Apply 100 to 130 volts 
ac power to the ESA and proceed 
with the troubleshooting 
procedure as outlined in table 
5-5. 

WARNING 

Be extremely careful with 

NAVELFY 0967-LP-615-3010 

capacitors; t hey may be 
charged. A severe electri­
cal shock may be received 
from a capacitor or leads 
connected to the power 
supply while it is in 
operation. 

(3) In following the 
procedure outlined in table 5-5 
perform step 1. If a normal 
response is received, proceed to 
step 2. If an abnormal respanse 
is received, reoair or repl ace 
car d. After this procedure, 
return to step 1. Next, perform 
step 2 and on in the same 
manner. 

(LI) If this 
troubleshooting fails to reveal 
the difficulty, check for loose 
or cold solder connections, or a 
broken or misplaced wire in the 
ESA. Pecheck all wiring as 
indicated in paragraph 
5-2.2c(1). 

(5) Continually 
blowing fuses indicate a shorted 
component or components. 
Disconnect power, remove the 
circuit card assembly and make 
continuity checks between 
circuit car d connector term inals 
B and N, N and H, and B and H. 

A zero or n ear zero reading on 
the one ohm scale of a 
multimeter indicates a short; 
disregard any other reading. 
Also check continuity between 
the power t ransistor case and 
its heat sink; the power 
transistor must be electrically 
isolated from the heat sink with 
mica insulators. If the board 
assembly checks satisfactorily, 
examine the power line filter, 
power transformer, and rectifier 
filter capacitor for a shorted 
condition. (These componen ts 
are located wit hin the 
electrical service assembly.) 
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Step 

1 

2 

5-8 

Table S-5. Power Supply Troubleshooting Procedures 
(0.5 Ampere Card) 

Action 
Probe I Normal 

Positioq Resp onse 

Check voltage iCOM -7 
from -7 test 
jack . 

Check voltageiCOM +7 
from +7 tes t 
jack. 

Meter reading 
should be: 
-6.6 vdc (min) 
-7.8 vdc (Max) 

If normal, 
proceed to 
Step 2. 

Meter reading 
should be: 
+6. 6 vdc (Min) 
+7. 8 vdc (Max) 

If normal, 
procee d to 
Step 3 

Abnormal Response 
and Procedure 

RESPONSE: Me ter r ead­
ing of zero volt. 

PROBABLE CAUSE: CR5 
shorted or R5 open . 

PROCEDURE: Remove 
power supply card and 
repair or replace. 

Recheck Step 1 • 

RESPONSE: Meter read­
ing of +57 to +90 vdc. 

PROBABLE CAUSE: CR5 
open. 

PROCEDURE: Remove 
power suppl y card and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of zero volt. 

PROBABLE CAUSE: CR6 
shorted or R4 open . 

PROCEDURE: Remove 
power supply card and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of +57 to 90 vdc. 

PROBABLE CAUSE: CR6 
op en. 

PROCEDURE: Remove 
power supply card and 
repa ir or replace. 

·� 
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Table 5-5. Power Su pply Troubleshooting Procedures 
(0.5 Ampere Card) - Continued 

Action 
Probe 

Positio 

Check voltage , COM 
from UNREG. UNREG. 
test jack. 

Check voltage!COM +50 
from +50 test 
Jack. 

Normal 
Response 

!Meter reading 
should be: 
+57 vdc (Min) 
+90 vdc (Max) 

If normal, 
proceed to 
Step u. 

Meter reading 
should be: 
+4 7 vdc (Min) 
+53 vdc (Max) 

If normal, 
end test. 

Abnormal Response 
and Procedure 

Recheck Step 1 .  

RESPONSE: Meter read­
ing of zero volt. 

PROBABLE CAUSE: Loose 
or blown fuse. 

PROCEDURE: Remove 
power supply c ard and 
replace fuse. 

Proceed to Step 5. 

RESPONSE: Met er r ead­
ing indicates volt age 
w h ich is too low. 

PROBABLE CAUSE: C R1 
and/or CR4 open or 
shorted. C8 defective. 
T 1  and power line 
filter defective. 

PROCEDURE: Remove 
power supply card or 
defective parts and 
repair or replace. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of zero volt. 

PROBABLE CAUSE: Q1 
and/or Q2 open. 

PROCEDURE: Remove 
power supply card and 
repair or replace. 

Recheck Step 1 • 
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Step 

5 

5-10 

Tabl e 5-5. Power Supply Troubleshooting Pro cedures 
(0.5 Ampere C ard) - Continued 

Action 
Probe J Normal 

Position Response 

Check voltage , COM 
from UNREG. UNREG. 
test jack. 

Meter reading 
should be: 
+57 vdc (M in) 
+90 vdc (M ax) 1 

Abnormal Response 
and Procedure 

RESPON SE: Meter read­
ing of more than zero 
volt but less than 
+47 vdc. 

PROBABLE CAUSE: Too 
many shorting straps 
across C R8, CR9, 
CR10, and C R11. 

PROCEDURE: Remove 
power supply c ard 
and remove straps, as 
necess ar y to increase 
voltage. Replace card. 

Recheck Step 1. 

RESPONSE: Meter read­
ing of +57 to +90 vdc. 

PROBABLE CAUSE: Q1 
and/or Q2 shorted. 

PROCEDURE: Remove 
power supply car d and 
repair or repl ace. 

Recheck Step 1. 

RESPONSE: Meter r ead­
ing of zero volt. 

PROBABLE CAUSE: Rep eat­
ed fuse blowing. 

'*) 
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Table 5-5. Power Supply Troubleshooting P rocedures 
(0.5 Ampere Card) - Continued 

Action 
Probe 

I 
N ormal 

Position Response 

Return to 
Step 4. 

Abnormal Response 
and Procedure 

PROCEDURE: Disconnect 
power and remove 
power supply card. 
Make continuity checks 
between card terminals 
B and N, N and H, B 
and H. A zero or near 
zero reading on the 
1-ohm scale of a 
multimeter indicates 
a shor t. Check con­
tinuity between Q1 
case and its heat sink 
(Q1 must be electri­

cally isolate� from 
heat s in k  with mica 
insulators). If the 
power supply card 
checks satisfactorily, 
check power line filter 
T1 and C8 for shorted 
condition. Repair o r  
replace card. 

Recheck Step 1. 

RESPONSE: Meter read­
in g indicates volt age 
which is too low .  

PROBAB LE CAUSE: CR1 
and/or CR4 open or 
shorted. C8 defective. 
T1 and power line 
filter defective. 

PROCEDURE: Remove 
power supply card or 
defect ive parts and 
repair or re place. 

Recheck Step 1. 
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{6) Failure to 
de tect the fault using the 
methods described above normally 
indicates a loose or cold s ol der 
connection, broken or mispl aced 
wire in the service assemtly. 
Check all wiring according to 
appropraite wiring diagrams. 

e. Low-Level Keyer (LLK) 
Troubleshooting Procedures. 
Table 5-6 provides information 
for use as a guide when 
troubleshooting the LLK. The 
following recommendations also 
are applicable when 
troubleshooting LLKs. 

NOTE 

The TP303142 low- level keyer 
is a circuit card assembly 
that needs only to be plug­
ged into a properly keyed 
15-pin receptacle which is 

wired into an appropriate 
ESA. 

(1) I t  is 
recommended that any damaged 
keyer card be rep laced in the 
field and maintained in a repair 
ce nter. The repair center 
should have equipment capable of 
simulating normal operating 
conditions. 

(2 ) It is also 
recommended that the keyer and 
associated filter cards (if any) 
be radio frequency interference 
(PFI) suppression tested after 

servicing and prior to final 
installation .  Failures from 
this standpoint are not 
necessarily recognized by 
monitoring a t ypical 
communications operation. 

f. Cl utch Magnet Driver 
(CMD) Troubleshootinq Proce ­

dures. Table 5-7 provides 
information for use as a guide 
when troubleshooting the CMD. 

5-12 

The following recommendations 
also are applicable when 
troubleshooting CMDs. 

NOTE 

The CMD is a circuit card 
assembly that needs only 
to be plugged into a pro­
perly keyed 15-pin recep­
tacle which is wired into 
an appropriate ESA. 

(1) It is 
recommended that any damaged CMD 

unit be replaced in the fie ld 
and maintained in a repair 
center. The repair center 
should have equipment capable of 
simulating normal operating 
conditions. 

(2) It is also 
recommended that the CMD be RFI 
suppression tested after repair 
and prior to final installation. 
Failures from this standpoint 
are not necessarily recognized 
by monitoring a typical 
communications operation. 

:� 
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Table 5-6. Low-Lev el Keyer Trourleshooting Guide 

symptom 

Circuit alw ays marking 

Circuit always spacing 

Mark - space bits 
detectable but wi 11 not 
go positive on mark 

Mark - space bits 
detect able but will not 
go negative on space 

Prob able cause 

(1) Q1 and/o r  Q2 shorte d 

(2) Excessiv e signal genera­
tor contact re si stance 

Q1 and/or Q2 open 

Q4 and/or Q6 open 

Q3 and/or Q5 open 
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Table 5-7. Clutch Magnet Driver Troubleshooting Guide 

Symptom 

(a) Switching levels out of 
tolerance 

(b) Circuit always marking 

(c) Circuit always spacing 

(d) output curr ent too high 

(e) Output curr ent too low 

(f) Transient suppressor 
network ineffective 

5-14 

( 1) 

(2) 

( 3) 

{1) 

(2) 

(1) 

(2) 

(3) 

( 1) 

(2) 

( 1) 

(2) 

( 1) 

(2) 

( 3) 

Probable cause 

Improper adjustment 
of R7 

Q1 low g ai n  

CR7 defective o r  out o f  
tolerance 

Q3 open 

Q1, Q2, or Q4 collector-
emitter shorted 

Q1, Q2, or Q4 open 

Q3 collector-emitter 
shorted 

CR8 open 

CR2 open 

R17 cut of tolerance 

R2 improperly adju sted 
or defective 

R17 out of toler ance 

CR9 open 

F16 open 

C4 open 
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CHAPTER 6 
CORRECTIVE MAINTENANCE 

6-1. INTRODUCTION. This 
Chapter provides information 
regarding adjustment and repair 
of Transmitter Distributor Sets 
Model 28. �he Chapter is 
divided into five sections as 
follows: 

a. Section I - provides 
adjustment procedures for basic 
units. 

b. Section II - provides 
additional adjustment procedures 
required for variable features 
of basic units. 

c. section III -

provides adjustment procedures 
for basic units (earlier 
designs) that differ from those 
in Section I. 

d. Section IV - provides 
repair information in the form 
of disassembly and reassembly 
procedures. 

f-2. GENERAL. Adjustment 
procedures provided in this 
Chapter are those required to be 
performed as a result of an 
abnormal indication in a 
oeriodic mechanical check 
(Chapter 4), to correct a fault 

discovered during 
troubleshooting (Chapter 5) , or 
to be performed after reassembly 
(section IV of this Chapter). 

SECTION I - ADJUSTMENTS 
(BASIC UNITS) 

6-3. TRANSMITTER DISTRIBUTOR 
UNIT. Adjustments for the 
Transmitter Distributor Unit 
high-level units are described. 
in paragraph 6-3.1. Low-level 
adjustments are described in 
paragraph 6-3.2. 

NOTE 

When the adjustment procedure 
calls for the clutch to be 
dis engaged, the clutch shoe 
lever must be fully latched 
bet ween its trip lever an d 
l at chlever so that the clutch 
shoes release their tensi on 
on the clutch drum. When en­
gaged, the clutch shoe lever 
is unlatched and the clutch 
shoes are wedged firmly 
against the clutch drum. 
When the main shaft is rotat­
ed by hand, the clutch do es 
not fully disengaged upon 
reaching its stop position. 
In order to relieve the drag 
on the clutch and p ermit the 
main shaft to rotate freely, 
apply pressure on a lug of 
the clutch disc with a screw­
driver to cause it to engage 
its latchlever and thus d is­
engage the internal expansion 
clutch shoes from the clutch 
drum. 

NOTE 

Remove transmitter distri bu­
tor unit from its base before 
making adjustments 

6-3.1 TR ANSMITTER DISTRIBUTOR 
UNIT (HIGH-LEVEL). 

a .  Clutch Mechanism 
Adjustmen�s. Perform clutch 
mechanism adjustments in 
accordance with the following 
p ar agraphs. 

(1) Clutch Shoe 
Lever sprfnq. Adjust clutch 
shoe lever spring as follows: 
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NOTE 

This adjustment i s  made at 
the factory. It should be 
disturbed onl y if the re­
quirement is not met. 

(a} Refer to 
figure 6-1. 

(b) Engage 
clutch and hold cam disc to 
prevent turning. 

( c) Attach 
spring scale hook as shown in 
figure 6-1. 

( d) Force 
required to move shoe lever 
contact with stop l ug should be 
between 15 an� 20 ounces. If 
set is equipped with tape slack 
mechanismr f orce required to 
move shoe lever in contact with 
stop lug should b e  9 to 
11 ounces. 

( e) If scale 
reading exceeds specified 
l imits, install new spring. 

(2' Clutch Shoe 
Spring. Adjust clutch shoe 
spring as follows: 

NOTE 

This adjustment i s  made at 
the f actory. I t  should b e  
disturbed only if the re­
quirement is not met. 

figure *'-2. 
( a) Fefer to 

(b) Femove 
clutch from main shaft. 

(c) Fe move 
cl utch drum. 

6-2 

(d) Attach 
spring scale hook as shown in 
figur e. 

�} Force 
requi red to start primary shoe 
moving away from secondary shoe 
at point of contact should be 
between 3 and 5 ounces. 

(f) If scale 
readi ng exceeds specified 
limits, install new spring. 

(g) Replace 
clutch drum. 

(h) Install 
clutch on main shaft. 

(3} Clutch Shoe 
Lever . Adjust clutch shoe lever 
as follows: 

(a} Refer to 
figure 6-3. 

(b) Trip 
transmitter distributor clutch. 

(c) Pull shoe 
lever opposite stop-lug with 
force of 32 ounces. 

(d) Release 
force slowly to engage clutch 
shoes. 

(e) Me asure and 
note clearance between clutch 
shoe lever and stop-luq. 

(f) Disengage 
clutc h .  

(q) Pull s hoe 
lever opposite stop-lug with 
force of 32 ounces. 

(h) �eleas e 
force slowly. 

(i) Measure and 
note clearance between shoe 
lever and stop-lug. 

,,,� 
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SHOE LEVER 

LUG SPRING SCALE HOOK 

15 TO 20 OZ 

IF EQUIPPED WITH TAPE SLACK 

MECHANISM, 9 TO 11 OZ 

I -

CLUTCH 
DRUM 

CAM 
DISC 

REAR VIEW 

Figure 6-1. Clutch Shoe Lever Spring 

STOP-LUG 

SPRING SCALE HOOK 

� 
3 TO 5 OZ 

SHOE SPRING 

SECONDARY SHOE PRIMARY SHOE REAR VIEW 

Figure 6-2. Clutch Shoe Spr ing 
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CLEARANCE ENGAGED 

0. 055 TO 0. 085 IN. 

GREATER THAN 

CLEARANCE DISENGAGED 

LEFT SIDE VIEW 

CLUTCH 
SHOE 

CLUTCH 
DISC 

Figure 6-3. Clutch Shoe Lever 

(j) Subtract 
clearance obtained in step (i) 
from clearanc e obtained in step 
(e) • 

(k) If 
difference exceeds specified 
limi ts, l oosen clutch disc clamp 
screws. 

(1) Place 
wrench over stop lug and m ove 
di sc .  

(m) Pepeat 
steps (bl th rough (1) until 
difference is withi n specified 
limits. 

(n) Tigh ten 
clutch disc clamp screws. 

(4} Clutch Trip 
Lever. Adjust clutch trip lever 
a s  follows: 

(a) Fefer to 
figure 6-4. 

(b) Trip 
transmi tter distributor clutch. 

6-4 

(c) Place main 
bail in highest position and 
rotate clutch until stop-lug is 
opposite trip lever. 

(d} Take up 
play in trio bail to maximize 
clear ance between stop-lug and 

trio lever. Clearance should be 
between 0.012 and 0.025 inch. 

(e) Take u p  
play in trip bail to minimize 
clearance between stop lug and 
trip lever. There should be 
some cleara nce. 

(f) If 
clearance in either step (dl or 
step (e) exceeds specified 
limits, loosen clamp nut to the 
point of fric tion tightness and 
rotate trip bail ec centri c post. 

(g) Feoeat step 
(d) • 

(h) Tighten 
clamp nut. 

(5} Clutch TriQ 
Lever Spring. Adjust clutch 
trip lever spr ing as follows: 

f� 
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MAIN BAIL 

FRONT VIEW 

CLAMP NUT 

SOME CLEARANCE MIN 

0. 112 TO 0. 025 IN. CLEARANCE MAX 
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• L"'":s:<l •' 3T05-1/20Z 

REAR VIEW 

CLUTCH TRIP 

BAIL 

ECCENTRIC 

POST 

7 TO 10 1/2 OZ 

• CLUTCH 

TRIP LEVER 

CLUTCH 

LATCHLEVER 

Figure 6-4. Clutch Trip Lever, C lutch Trip Lever Spring, a nd 
Clutch Latchlever Spring 

(a) Refer to 
figure 6-4. 

(b) Engage 
clutch. 

(c) Attach 
spring scale hook to clutch trip 
lever. 

(d) Force 
required to start clutch trip 
le ver moving should be between 7 
and 10-1/2 ounces. 

(e) If scale 
reading exceeds specified 
limits, install new spring. 

(6) Clutch Latch­
Lever Spring. 

(a) Refer to 
fig ure 6-4. 

(b) Trip clutch 
and rotate shaft until 
latchlever is o n  low p art o f  
disc. 

(c) Attach 
spring scale hook to clutch 
latchlever. 

(d) Force 
required to start clutch la tch­
lever moving should be betwee n 3 

and 5-1/2 o unces. 
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(e) If s cale 
reading e xceeds specified 
limits, install new spring. 

(7) Clutch Maqnet 
A s sembly (Preliminary) • Adjust 
clutch magnet assembly 
(preliminary) as follow s: 

(a) F�fer to 
figure 6-5. 

(b) Hold 
armature in energized position. 

(c) �ake up 
play to maximize clearance. 
Armature should c on tact top core 
face and there should be some 
clearan ce not e xceeding 
o.oou inch between bottom core 
face and armature a t  point of 
least clearance. In sets with 
tape shoe and t ap e  feed 

0. 045 TO 0. 055 IN. 

CLEARANCE 

ECCENTRIC 
BACKSTOP SCREW 
AND CLAMP NUT 

assurance mechanisms there 
should be between 0.004 and 
o.or7 inch clearance. 

(d) If 
clearances exceed specified 
limits, remove magnet bracket 
mounting screws and magnet 
assembly from unit. Loo sen two 
screw s on bottom of magnet 
assembly and position mount ing 
hinqe to obtain c learan ce s 
speci fied in step (c). 

(e) Tighten 
screws. 

(f) Refer to 
figure 6-6. 

(g) Reinstall 
mag net assembly in unit and 
reinstall magnet bracket 
mounting screws. 

CORE FACE (2) 
SOME TO O. 004 IN. CLEARANCE

-.1 
WITH TAPE SHOE AND FEED \. � I� 

MECHANISMS, O. 004 TO 

0. 007 IN. CLEARANCE 

MOUNTING HINGE � 

MAGNET BRACKET 
MOUNTING SCREWS 

REAR VIEW 

Figure 6-5. Clu tch Magnet Assembly (Preliminary) (Core Clearance 
and Armature Bail Clearance) 
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MAIN BAIL 
LATCH 

' 

0. 007 TO 

O. 015 IN. 

CLEARANCE 

NAVELEX 0967-LP-615-3010 

ADJUSTING 
LUG 

MAGNET 
BRACKET 

MOUNTING 
SCREWS 

REAR VIEW 

Figure 6-6. Clutch Magnet Assembly (Preliminary) (Main Bail 
Clearance) 

(h) Disengage 
clutch. 

(i) Measure 
clearance between end of 
armature bail extension and main 
bail latch. Clearance should be 
between 0.007 and 0.015 inch. 

(j) If 
clearance exceeds specified 
limits, loosen magnet bracket 
mounting screws to the point of 
friction tightness. 

(k) Move 
bracket to its lowermost 
position. Then position bracket 
by means of adjusting lug on 
bracket which is visible througn 
hole in rear plate. When 
specified clearance is obtained, 
tighten mounting screws. 

NOTE 

The adjustment in step (b) 
through (o) may be consider­
ed final unless ac power is 
used. A check should be 
m ade to ensure chatter is 
minimized .  If chatter is 
excessive, adjustments in 
step s (b) through (o) s hould 
be repeated. 

(1) Energi ze 
clutc h magnet. 

(m) Ensure 
there is some clearance between 
verti cal surfaces of main bail 
and its latchlever. 

(n) If there is 
no clearance, loosen magnet 
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br acket mounting screws to the 
point of friction tightness. 

(o) Move 
bracket to its lowermost 
position. Then position bracket 
by means o f  adjusting lug on 
bracket which is visible through 
hole in rear plate. 

(p) De-energize 
clutch magnet. 

(q) Tighten 
magnet bracket moun ting screws. 

(8) Main Bail Latch 
Spring. Adjust main ba il latch 
S?ring as follows: 

( a) Refer to 

(d) Apply 
spring scale hook to armature as 
shown in figure. 

(e) Force 
required to sta rt bail moving 
should be between 3-3/4 and 
4-3/4 ounces. �or sets with 
tape shoe and tape feed 
assurance mechanisms, force 
should be 1 to 2 ounces. 

(f) If sca le 
reading exceeds specified 
limits, install new spring. 

b. Tape Lid Adjustments. 
Perfor m ta pe lid adjustment s in 
accordance with the following 
paragraphs. 

figure 6-7. (1) T ape Lid. 

(b) Invert unit 
and release main bail l atch. 

(c) Apply 
spring scale push rod to main 
bail la tch as shown in figure. 

(d} Force 
required to start main bail 
latch moving should be between 
3/4 ounce and 2 ounces. 

( e} If scale 
reading e xceeds s pecified 
l imits, install new spring. 

(9) Armature Bail 
Spring. Adjust a rmature bail 
spring as follows: 

(a) Refer to 
figure 6-7. 

(b) Place 
armature in de-energized 
position. 

( c) Rold main 
bail latchlever away from 
armature bail extension. 

6-8 

Adjust tape lid as follows: 

(a) Refer to 
figure 6-8. 

(b) Remove top 
plate and tape guideplate. 

NOTE 

Lubricate prior t o  adjustment. 
Refer to lubr ication instruc­
tions in Chapter 4. 

(c) Hold tape 
lid against notch in ta pe 
guideplat e. 

(d) Ensure 
feedwheel groove is aligned with 
slot in tape guideplate and 
tape-out pin ho les. 

(e) Measure 
clearance between tape lid and 
pivot shoulder. T here sh ould be 
some clearance not exceedin g 
0.010 inch. 

(f) If 
clearance exceeds specified 

,, 
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SPRING SCALE HOOK 
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3-3/4 TO 4-3/4 OZ 

MAGNET 

CORE 

MAGNET 

BRACKET 

MOUNTING 

SCREWS 

Figure 6-7. Clutch Magnet Assembly (Preliminary) (Latchlever 
Clearance) 

limits, loosen bracke t mounting 
nuts. 

NOTE 

Use one of the following 
three gauges in making the 
adjustment: 

For 5-level tape, use 
TP156743 

For 6-level tape, use 
TP170311 (In-line feed hole) 

For 6-level tape, use 
TP173503 (Advance feed hole) 

(g) Insert t ip 
of appropriate gauge through 
slot in tape guideplate a nd into 
feedwheel groove. 

(h) Positi on 
bracket t o  obtain specified 
clearance. 

(i) Tighte n 
bracket mounting nuts. 

(j) Position 
tape lid so that its front 
bearing surface touches tape 
guideplate. 

(k) Measure 
clearance b etwee n  indicated fin 
and tape guideplate. Clearance 
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SOME TO 0. 010 IN. CLEARANCE 

�VOTSHOULDE 

�CCENTruC 

BRACKET 
MOUNTING 

NUT r-1 -"\�ffiS'P 

BRACKET 

MOUNTIN·-
SCREW 

BE A ruNG 
BRACKET 

LOCKNUT 

TAPE 
GUIDEPLATE 

BOTTOM VIEW 

SOME TO 0. 002 IN. 

HEEL PAD CLEARANCE 

FRONT BEAruNG 
SURFACE 

TAPE 
Ll���zza 

0. 010 TO 0. 018 IN. FIN CLEARANCE 

RIGHT SIDE VIEW 

Figure 6-8. 

should be between 0.010 and 
0.018. 

(1) If 
clearance ex ceeds specified 
limits, loosen bracket mounting 
screws. While pressing tape lid 
ag ainst tape quideplate, 
position bearing bracket to 
obtain clearance specified in 
step (k). Fepeat step (c) 
through (e). 

(m) If 
clearance between indicated fin 
and tape guideplate cannot be 
b rought within limits specified 
in step (k), position bearing 
bracket so its mo unting screws 
are located in centers of holes 

6-10 

END PLAY 

Tape Lid 

in bracket. Th en repeat 
steps (c) through (1). 

NOTF 

When tape guideplate and top 
plate are assembled together 
with reader, tape lid may 
touch top plate and clear­
ance different from that 
specified in step (k) can be 
expected. However, with 
tape lid closed, the minimum 
allowable clearance between 
tape guideplate and heel pad 
is 0.002 inch . 

(n) Latch tape 
lid against tap guideplate. 

,., 

) 

'� 
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(o) Ensure 
release plunger h as some end 
play. 

(p) If there is 
no end play, loosen locknut . 

(q) Paise tape 
lid and r otate high part of 
eccentric toward bearing 
bracket. 

NAVELEX 0967-l.P-615-3010 

(h) Push gauge 
down until two studs on gauge 
b utt against tape guideplate so 
as to posit ion edge of wear 
plate flush with edge of tape 
guideplate. 

(i) Hold gauge 
and wear plate and positi on each 
tape guide to obtain clearance 
speci fied in step (c}. 

(r) Close tape (j) Tighten 
lid and continue rotating high mounting nuts. 
part of eccentric toward bearing 
bracket until lat ch bail just NOTE 
falls under flat on post. 

(s) Recheck 
operation of latch bail by 
depressing release plunger with 
tape lid held down. 

(2) Tape Guide. 
Adjust tape quide as follows: 

(a) Pefer to 
figure 6-9. 

(b) Unlatch 
tape lid and position gauge as 
illustrated in figure. 

(c) There 
should be some clearance not 
exceeding o.on3 inch between 
gauge and each tape guide. 

(d) Ensure edge 
of wear plate is flush with edge 
of tape guideplate. 

(e) Ensure tape 
does not r ide up sides of tape 
guides. 

(f) If 
requirements of steps (c) , (d) , 
and (e) are not met, loosen 
mounting nuts. 

(g) Position 
we ar plate until it overhangs 
t.ape guideplate. 

Tape guides may touch gauge, 
but should not bind again st 
gauge when it is removed. 

(3) Start-stop 
Detent Bail Spring. Adjust 
start-stop detent as follows: 

(a) Refer to 
figure 6-10. 

(b) Place 
contr ol lever in run position. 

(c) Apply 
3pr ing scale push rod t o  detent 
bail as shown in figure. 

(d) Force 
required to start detent bail 
mov in g  away from control lever 
sho uld be between 14 and 
22 ounces. 

(e) If scale 
reading exceeds specified 
limits, install new spring. 

(U) 
Plunger Spr ing. 
release plunger 
follows: 

figure 6-11. 

tape lid. 

Tape Lid Release 
Adjust tape lid 

spring as 

(a) Refer to 

(b) Unlatch 

6-11 
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STUD 

GAUGE 

6-12 

WEAR PLATE 

TAPE 
GUIDEPLATE 

CENTER STUD 

SOME TO 0. 003 IN. 
CLEARANCE 

TAPE GUIDEPLATE 

(Top View) 

.......... I Q �  J- ...10�1'-r--- -
h: I h !"Ill I -SLOT 

MOUNTING NUTS 

BOTTOM VIEW 

Figure 6-9. 7ape Guide 

TAPE-OUT 
PIN HOLE 
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CONTROL LEVER 

14 TO 22 OZ 

TAPE GUIDE 

SPRING SCALE P USHROD 

REAR VIEW 

SCREW 

Figure 6-10. Start-stop Detent Bail Spring 

SPRING SCALE PUSHROD 

2-1/2 TO 4-l/2 OZ -------1 

TAPE LID 

TAPE LID RELEASE PLUNGER 

TAPE UD BAIL-----------------------J 

SPRING SCALE \ PUSHROD 

r 28 TO 48 OZ 

RELEASE PLUNGER SPRING 

TAPE LID SPRING --------------------------____. 
MOUNTING SCREW 

RIGHT SIDE VIEW 

Figure 6-11. Tape Lid Release Pl unger Spring and Tape Lid Spr ing 
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(c) Place tape 
g u ideplate in a horizontal 
position and hold it there. 

(d) Apply 
spring scale pushrod to tape lid 
release plunger as shown in 
f igure. 

( e) Force 
required to start tape lid bail 
moving away from control lever 
should be between 48 and 
28 ounces. 

(f) If scale 
reading exceeds specified 
l imitsr install n ew spring. 

{5) � Lid Spring. 
Adjust tape lid spring as 
follows: 

f igure 6-11. 
(a) Refer to 

(b) Hold 
release plunger in fully 
depressed position. 

(c) Hold tape 
guideplate in horizontal 
position. 

(d) Apply 
spring scale pushrod to tape lid 
as shown in figure. 

(e) Force 
required to move open end of 
tape lid against tape guideplate 
should be between 2-1/2 and 
U-1/2 ounces. 

(f) If scale 
reading exceeds specified 
limitsr install new sprino. 

(6) T ape Guideplate. 
Adjust tape guideplate as 
follows: 

figure 6-12. 

6-14 

(a) Pefer to 

NOTE 

To prevent damage to tape­
out pin, plac e stop arm in 
its lowest positi on and 
hold control lever bail 
extension from feedwheel 
ratchet. 

(t) Ensure 
feedwheel post does not interfer 
with mounting brackets of top 
plate and tape guideplate. 

(c) If any 
interference is evidentr loosen 
clamp nut. 

(d) Rotate 
feed-wheel post to eliminate 
interference. 

(e) Ensure tape 
guideplate rests firmly against 
a minimum of three of four 
projections on side plates. 

(f) To adjust, 
rotate unit clutch to its stop 
position. 

(g) Trip clutch 
to put sensing pins in thei r 
highest positions. 

(h) TJnlatch 
tape lid and place control lever 
to run postion. 

(i) Loosen 
mounting screws and mounting 
nuts to point of friction 
tightness. 

(j) Position 
tape guideplate on reader so 
guideplate rests firmly against 
a minimum of three of four 
projections on side plates. 

(k) Place tape­
out pin in hole in tape 
guideplate. 

".· II 
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TAPE GUIDEPLATE 
BRACKET MOUNTING NUT TAPE LID 

FRONT PLATE __
__

__________________ 
_j 

NAVELEX 0967-LP-615-3010 

TAPE 
GUIDEPLATE 

MOUNTING 
BRACKET 

TAPE 
GUIDEPLATE 

FEED WHEEL 
(BEARING) POST 

CLAMP NUT MOUNTING 
SCREW 

FRONT VIEW 

Figure 6-12. Tape Guideplate 

(1) Tighten 
mounting s crews. Do not tighten 
monnting nuts. 

(m) Ensure edge 
of tape guideplate projects over 
side olates bv equal amounts as 
gauged by eye. 

(n) To adjust, 
posit ion tape guideplate. 

NOTE 

Tight-tape bail extension 
must be under top plate. 

(o) Do not 
tighten mounting nuts until 
after performing top plate 
adjustment of 6-3.1c(1). 

c. Top an d cover Plates 
Adjustments. Perform top and 
cover plates adjustments in 
accordance with the following 
paragraphs. 

(1) Top Plate. 
Adjust top plate as follows: 

(a) Refer to 
figure 6-13. 

(b) Remove 
cover plate and unlatch tape 
lid. 

(c) Ensure 
cover plate top surface is flush 
with or 0.001 inch maximum below 
tap e guideplate top surface 
a long width of tape lid when top 
plate is resting on a minimum of 
five of six projections on side 
plates. 

(d) If 
adjustment is necessary, loosen 
mounting screws and mountings 
nuts to point. of friction 
tightness. 

(e) Position 
top p late to meet specified 
limit s in step (c). 

(f) Tighten 
mounting screws. 
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FLUSH TO 0. 003 IN. DIFFERENCE 

FRONT PLATE 

FRONT VI EW 
MOUNTING 

SCREW 

SOME TO 0. 010 IN. AT END OF EXTENSION 

COVERING FEEDWHEEL SLOT 

0. 010 TO 0. 018 IN. AT TAPE GUIDEPLATE 

ADJACENT TO SENSING PINS 

0. 010 TO 0. 025 IN. AT ALL OTHER 

AREAS 

Figure 6-13. Top Plate 
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NOTE 

Mounting nuts loosened in 
step (d) will be tightened 

after step (j) below. 

(g) Tighten 
tape guideplate mounting nuts 
left friction tight during tape 
guideplate adjustment of 
6-3.1b (6) (1). 

(h) Ensure 
fe ed-wheel slot is aligned with 
tape guideplate slot so feed 
wheel rotates fre ely when 
control lev�r is in free 
position. 

(i) If 
adjustment is necessary, move 
top plate toward either side 
plate. 

(j) Tighten 
mounting nuts left friction 
tight as n oted after step (f). 

(k) Latch tape 
lid. 

(1) Take up 
play toward tape guideplate. 

( m) Measure 
clearance between tape lid 
projection and top plate at the 
following points. 

1. At end 
of extension covering feedw heel 
slot, 0.010 inch minimum. 

2. At 
tape guideplate a djacent to 
sensing pins, between 0.010 and 
0.018 inch. 

3. At all 
other areas, between 0.010 and 
0. 025 inch. 

(n) If 
clearance in step (m} exceeds 
specified limits, loosen tape 

NAVELEX C967-LP-615-3C10 

lid bearing bracket mounting 
screws and position tape li d. 

( o} Repeat tape 
lid a djustment steps (a) thro ug h  
(k) i n  para graph 6-3.1b(1). 

(2) Cover Plate . 
Adjust cover plate as follows: 

(a) Refer to 
figur e 6-14. 

(b) Ensure the 
following conditions: 

1. R�� 
edge of cover p late holds flush 
against left edge of top plate 
by th e cover plate detents. 

2. cover 
plate rests aga inst at least 
three of th e four projections 
(front and rear plate). 

3. Front 
edge of cover plate aligns with 
top plate. 

(c) If all 
conditions specified in s te p  (b) 
are n ot met, lo osen detenting 
nut clamp screw to point of 
friction tightness (front end 
and rear plate). 

(d) Move clam p 
screws to t heir extre me lower 
right position, then tighten 
clampscrews. 

(e) Loosen 
detent bracket and spring plate 
mounting nuts. 

(f) Place cover 
on unit a nd position 
horizontally to meet conditions 
specified in step (b). 

(g) Retighten 
m ountin g  nuts. 

6-17 
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COVER 
PLATE 

FRONT 
PANEL 

Figure 6-1 4. 

(3} Cover Plate 
Detent Spring. Adjust cover 
plate detent spring as follows: 

(a) Fefer to 
figure 6-15. 

(b} Apply 
spring scale oushrod to center 
of one detent. 

(c) Force 
required to start plunger moving 
should be between 28 and 48 

ounces. 

(d) If scale 
reading exceeds specified 
limits, install new spring. 

d. Tape-out switch 
Assembly Adjustments. Perfor m  
tape-out switch assembly 
adjustments in accordance with 
the following paragraphs. 

(1} Tape out Contact 
Assembly. Adjust tape-out 
contact assembly as follows: 

(a) Refer to 
figure 6-16. 

(b) Loosen 
spring bracket and move it 

6-18 

FRONT VIEW 

Cover Plate 

downward until tape -out pin 
extension no longer touches 
insulation on c ontact swinger. 

(c) Measure gap 
bet ween normally-open contacts. 
Gap should be b etween 0.008 a nd 
0. 015 inch. 

(d) Apply gram 
scale to insulation on contact 
swinger. 

(e) Force 
required to separate normally­
closed contacts should be 
cetween 8 and 15 grams. 

(f) If contact 
gap or contact swinger tension 
exceeds limits specified in step 
(e) or step (e) , unhook tape-out 

pin spring, remove bracket 
screws and remove contact 
assembly from unit. Form 
contact swinger using TP11�445 

spring bender. 

(g) Replace 
contact assembly with swinger 
over tape-out pin extensi on. 

(h) Place 
spring bracket shoulder bushing 

�� 
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SPRING SCALE 

PUSHROD 

c-------l 

.r-- 28 TO 48 OZ 

COVER 

PLATE 

DETENT 

� 

� 

BOTTOM VIEW 

Figure 6-15. Cover Plate Detent Spring 

on upper hole and washer on 
lower mounting hole. 

(i) Install 
tape-out pin spring. 

(2) Tape-out Sensing 
Pin Spring. Aj dust tape-out 
sensing pin sring as follows: 

(a) Refer to 
figure 6-16. 

(b) Place 
control lever in run position. 

(c) Apply gram 
scale to tape-out pin. 

(d) Force 
required to move tape-out pin to 
a position flush with tape 
guideplate should be between 38 

and '-5 grams. 

(e) If scale 
reading exceeds specified 
limits, loosen lo wer bracket 
m ounting screw and position 

sprin g bracket to obtain 
sp eci fi ed r eading. 

(f) Ti ghten 
bracket mountin g  screw. 

(3) Tape-out Contact 
Bracket. Adjust tape-out 
contact bracket as follows: 

(a) Refer to 
figur e 6-16. 

(b) Insert tape 
und er lid to hold tape-out pin 
down. 

(c) Measur e 
clearance between tape-out pin 
upper extension and underside of 
insulation on s winger contact . 
Clearance should be between 
0.006 and 0.020 inch. 

(d) If 
clear ance exceeds specified 
limits, loosen bracket mounting 
screws and adjust bracket t o  
obtain specified clearance. 
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0. 008 TO 0. 015 IN. GAP --------------. 

8 TO 15 GRAMS 

38 TO 45 GRAMS -------------.. 

0. 006 TO 0. 020 IN. CLEARANCE---------. 

TAPE-OUT CONTACT 
MOUNTING BRACKET 

TAPE-OUT 
SENSING PIN 

FRONT VIEW 

Figure 6-16. Tape-out Contact Assembly, Tape-out Sensing Pin 
Spring, and Tape-Out Contact Bracket 
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(e) Tighten depressor b ail torsi on spring a s  
br acket mounting screws. follows: 

(4) T ape-Out Sensing ( a) Refer to 
Pin. Adjust tape-o ut sensing figur e 6-17. 

pin as f ollows: 

( a) Fefer to 
figure 6-17. 

( bl Place 
control le ver in stop position. 

(c) Top of pin 
should be flush to 0.010 inch 
m aximum below top surface of 
tape guideplate. 

(d) If 
adjustment is required, loosen 
stop arm clamp scre w to point of 
friction tightness. 

(e) Positi on 
stop arm to meet requirem ent of 
step (c). 

(f) Tighten 
stop arm clamp screw. 

(g) Place 
control lever in run position. 

(h) Cle arance 
between tape-out pin depr es sor 
b ail and tape-out sensing pin 
extension should be 0.055 inch 
minimum. 

(i) If 
cle arance exceeds specifi ed 
limit, loosen tape-out b ail 
clamp screw and positi on 
extension arm to obtain 
specified clearance between 
tape-out pin depressor bail and 
tape-out s ensing pin extension. 

(j) Tighten 
clamp screw. 

(b) and step (c) !
k) Repe at step 

(5) 
!,_orsion Spring. 

Depressor Bai l  
Adjust 

(b) Place 
contr ol lever in stop p osition. 

(c) Unh o ok one 
end of intermedi ate tape-out 
bail spring. 

(d) A pply 
spring scale pushrod to 
intermediate tape-out b ail as 
shown in figure. 

(e) Force 
required to start tape-out bail 
moving away from tape-out pin 
depressor b ail should be between 
2-3/4 and 5-1/2 ounces. 

(f) If scale 
re ading exceeds specifi ed 
limits, install n ew spring. 

(6) Intermedi ate 
Tap e-out Bail Spring. Adjust 
intermediate tape-out bail 
spring as follows: 

( a) Refer to 
figure 6-17. 

(b) Pl ace 
contr ol lever in run positi on. 

(c) Unhook 
intermediate tape-out bail 
spring at post end. 

(d) Attach 
spring scale ho ok to free end of 
spring. 

(e) Force 
required to extend spring to its 
install ed length should be 
between 3 and 5 ounces. 

(f) If scale 
re ading exceeds specified 
limits, install n ew spring. 
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3 TO 5 OZ 2-3/4 TO 5-1/2 OZ 
FLUSH TO 0. 010 IN. 

0. 055 IN. MIN 
STOP ARM 

CLAMPSCREW 
I 

DEPRESSOR BAIL 
TORSION SPRING 

TAPE -OUT PIN 
DEPRESSOR BAIL 

STOP ARM 
CLAMPSCREW 

SENSING PIN 
STOP ARM 

�· ./ 
FRONT VrEW 

Figure 6-17. Tape-out Sensing Pin, Depre ssor Bail Torsion S pring, 
and Intermediate Tape-out Bail Spring 

(7) Tape-out sensing 
Pin (For Unit;:; Equipped with 
Tape Lid sensing Lever) • Adjust 
tape-out s en sing pin as follows: 

(a) Ref er to 
f igure 6-18. 

(b) Manually 
hold tape-out pin again st stop 
arm. 

(c) Top of pin 
should b e  flush to 0.010 inch 
maximum below top surface of 
guideplate . 

6-22 

(d) If 
adjustment i s  required, loo sen 
adjusting screw. 

(e) Posi tion 
stop arm to mee t  requirement of 
step (c) • 

(f) Tighten 
adjusting screw. 

e. Start-Stop Switch 
Assembly and Tight-Tape 
Mechanism Adjustments. Perform 
start- stop switch assembly and 
tight tape mechanism adjustment s 
in ac cordance with the following 
paragraphs. 

�0) 
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ADJUSTING 

SCREW 

TAPE-OUT 

SENSING PIN 

NAVELEX 0967-LP-615-3010 

FLUSH TO 0. 010 IN. 

SWITCH BRACKET 

MOUNTING SCREWS 

FRONT VIEW 

Figure 6-18. Tape-Out Sensing Pin (For Units Equipped With Tape 
Lid Sensing Lever) 
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(1) Start-stop 
Switch Bracket. Adjust start­
stop switch bracket as follows: 

(a) Refer to 
figure 6-19. 

(b) Place 
control lever in run position. 

(c) Disengage 
clutch. 

(d) Measure 
clearance between start-stop 
bail extension and insulator on 
start-stop switch swinger. 
Clearance should be between 
0.006 and 0.015 inch. 

(e) If 
clearance exceeds specifi ed 
limits, loosen switch bracket 
mounting screws. 

(f) Position 
switch bracket to meet 
requirements. 

(g) Tighten 
bracket mounting screws. 

( h) Ensure 
start-stop bail e xtension and 
contact arm fully engage 
insulated portion of start-stop 
switch swinger. 

(i} If 
necessary, loosen mounting 
screws and position start-stop 
switch swinger to obtain 
engagement. 

(j) Tighten 
mounting screws. 

(2} T ight-Tape 
Start-Stop Contact Spring. 
Adjust tight-tape start-stop 
contact spring as follows: 

(a) Refer to 
figure 6-19. 

6-2U 

(b) Place 
control lever in run positi on. 

(c) Attach 
spring scale hook to contact 
spring as shown in figure. 

(d) Force 
required to separate contacts 
should te between 3 and 4 
ounces. 

(e) If scale 
reading exceeds specified 
limits, use TP110445 bending 
tool to bend contact spring to 
ottain specified contact spring 
tension. Repeat paragraph 
6-3.1 e (1) steps (e) , (f) , and 
(g) • 

(3) Start-Stop 
Switch Bracket (For Units 
Equipped with Tape Lid Sensing 
Lever) • Adjust start-stop 
switch bracket as follows: 

(a) Refer to 
figure 6-20. 

(b) Position 
intermediate tight-tape arm to 
center of its adjusting range 
with contact arm. 

(c) Ensure that 
tight-tape start-stop contacts 
remain closed when tight-tape 
bail is raised 0.045 inch and 
open as bail is raised to 0.075 
inch. 

(d) To adjust, 
loosen tight-tape intermediate 
arm clamp screw. 

(e) Position 
pry point midway in contact 
operating arm adjusting slot. 

(f) Tighten 
clamp screw. 

(g) Loosen 
switch bracket screws to point 
of friction tightness. 

� 
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REAR VIEW 
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Figure 6-19. Start-Stop Switch Bracket and Tight-Tape Start-stop 
Contact sensing 
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CONTACT 

ARM 

I 
: ::::.-_J 

C ONTACT ARM TO FULL ENGAGE 

INSULATED PART OF SWITCH SWINGER 

CONTACT PILE-UP 

MOUNTING SCREWS 

010 
0 

TOP VIEW 

REMAIN CLOSED WITH BAIL RAISED 0. 045 IN. 

OPEN AS BAIL REACHES 0. 07 5 IN. 

TIGHT-TAPE B AI L  

TIGHT-TAPE 

INTERMEDIATE ARM 

CLAMP- / � 
SCREW 

PRY 

REAR VIEW 
PRY 

POINT 

SWI TCH BRACKET 
. 

MOUNTING SCREWS 

·� 

··)· -�,' 

Figure 6-20. Start-Stop Switch Bracket (for Units Equipped with ;� 
Tape Lid Sensing Lever) 
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( h) Position 
contact pileup to obtain 
condition specified in step (c). 

(i) Tighten 
switch bracket screws. 

(j) Ensure 
contact arm fully engages 
insulated part of switch 
swinger. 

(k) If 
necessary, loosen contact pileup 
mounting screws and position 
contact pileu9 mounting bracket. 

(l) Tighten 
mounting screws. 

(U) Tight-Tape 
Intermediate Arm. Adjust tight­
tape intermediate arm as 
follows: 

(a) Refer to 
figure 6-21. 

(b) Place 
control lever in run position. 

(c) Ensure that 
tight-tape start- stop contacts 
remain closed when tight- tape 
bail is raised 0. 045 inch from 
tape guideplate and open as bail 
is raised to 0. 075 inch. 

(d) To adjust, 
loosen clamp screw and position 
tight-tape intermediate arm 
using pry points. 

(e) Tighten 
clamp screw. 

(51 Tight-Tape 
Intermediate __ Arm Spring. Adjust 
tight-tape intermediate arm 
spring as follows: 

(a) Pefer to 
figure 6-21. 

(b) Place 
control lever in run position. 

NAVELEX 0967-LP-615-3010 

(c) Attach gram 
scale to yield arm as s ho wn i n  
figure. 

(d) Force 
required to start yield arm 
moving shou ld be between 20 a nd 
40 grams. 

(e) If s ca le 
reading exceeds specified 
limits, install new spring. 

f. Feedwheel Mechanism 
Anjustments. Perform feedw heel 
mechanism adjustments in 
accor dance with the followi ng 
paragraphs. 

(1) Main Bail 
Spring. Ad just main bail s pr ing 
as follows: 

(a) Refer to 
figure 6-22. 

(b) Remove top 
plate. 

(c) Disengage 
clutch. 

(d) Place unit 
upsid e  down on bench. 

(e) Unhook m ain 
bai l spring fro m main bail. 

(f) Attach 
sprin g scale hook to main b ail 
as sh own in figure. 

(g) Force 
required to extend spring to its 
installed lenath s h ould be 
between 6 and 1G ounces. 

(h) If spring 
scale reading �xceeds specified 
limits, ins tall new spring. 

(2) 
Detent Spr i n_g. 
ratch et detent 
follows: 

Feed Ratchet 
Adjust feed 

spring as 
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SPRING SCALE HOOK 

8 TO 13 OZ SOME TO 0. 005 IN. CLEARANCE 

MAIN BAIL 

TRANSFER LEVER 

GUTDE POST FRONT VIEW 

MAIN BAIL 

ECCENTRIC 

FEEDWHEEL 

FEEDWHEEL 
RATCHE T 

TAPE 

GUIDE­

PLATE 

FEED WHEEL 

DETENT ECCENTRIC 

SPRING SCALE HOOK 

6 TO 10 OZ 

Figure 6-22. Main Bail Spring, Feed Ratchet Detent Spring and 
Main Bail Trip Lever 
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(a) Fefer to 
figure 6-22. 

(b) Fotate main 
shaft t o  stop position. 

(c) Rold feed 
pawl away from its ratchet. 

(d) Attach 
spring scale hook as shown in 
figure. 

(e) Force 
required to start rolle r spring 
away fro m ratchet should be 
between 8 and 13 ounces. 

(f) If scale 
reading e xceeds specified 
limits, install new spring. 

(3l Main Bail Trip 
Lever. Adjust main bail trip 
lever as follows: 

(a) Re.fer to 
figure 6-22. 

(g) Tighten 
locknuts. 

(4) Main Bail. 
Adjust main bail as follows: 

(a) Refer to 
figure 6-23. 

(b) Place main 
bail in lowest position. 

(c) Measure 
horiz ontal clearance between 
main bail arm and main bail 
latchlever. There should be 
some clearance not exceeding 
0.015 inch. 

(d) If 
clearance exceeds specified 
limits, loosen nut on eccentric 
screw. 

(e) Turn m ain 
bail eccentric screw so high 
part is to right. 

plate on unit. 

(f) Positi on 
(b) Install top main bail eccentric screw to 

obtain specified clearance. 

(c) Place unit 
in stop position. 

( d) Measure 
clearance between tip of highest 
sensing pin and top s urface of 
tape guideplate. Clearance 
should be b etween 0.000 and 
0.005 inch. 

(e) If 
clearance exceeds specified 
limits, disengage clutch and 
loosen front and rear transfer 
lever guide eccentric post 
locknuts. 

(f) Position 
highest point of eccentric post 
(indicated by dot on end of 
post) to left and rotate post so 
its eccentric positions trip 
lever. 

6-30 

(g) Repeat 
check of main bail trip lever, 
paragraph 6-3.1f(3) and 
readjust, if necessary. 

(5) Sensing Pin 
Spring. Adjust sensing pin 
spring as follows: 

(a) Refer to 
figure 6-24. 

(b) Open tape 
lid and disengage unit clutch. 

(c) Hold 
armature in energized positions. 

(d) Hold rubout 
delet er bail (if present) away 
from sensing pins. 

·� 
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FEED WHEEL 
SENSING 

FINGERS 

MAIN BAIL 

ECCENTRIC SCREW 

MAIN BAIL 

LATCHLEVER 

< :/SOME TO 0. 015 IN. 

CLEARANCE 

TRANSFER LEVER 

FRONT VIEW 
GUIDE POST 

Figure 6-23. Main Bail 

3 TO 5 OZ 
SPRING SCALE PUSHR OD 

SENSrnG 

PIN 

Figure 6-24. Sensing Pin Spring 
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(e) Apply 
spring scale pushrod to each 
sensing pin in turn. 

(f) Force 
required to move each sensing 
pin flush with surface of tape 
g u ideplate should be between 3 
and 5 ounces. 

( g) If scale 
reading for any pin exceed� 
specified li mits, install new 
spring. 

(6} Feedwheel 
Detent. Adjust feedwheel detent 
a s  follows: 

(a} Fefer to 
f igure 6-25. 

(b) Open tape 
l i d. 

( c) Disengage 
unit clutch to place sensing 
pins in their lowest po sitions. 

(d) Move high 
part of feedwheel ratchet detent 
eccentric toward ri gh t. 

(e) Punch an 
all marking code combination on 
a new piece of tape. Place tape 
on feedwheel and over sensing 
pins. 

(f) Lightly 
take up play in tape toward 
right. 

(g) Ensu re tip 
of each pin in centrally located 
in it s code hole. 

(h) To adjust, 
loosen feedwheel ratchet detent 
eccentric to point of friction 
tightness and hold feed paw l 
away from feed wheel ratche t. 

(i) Fotate 
feedwheel detent ratchet 
eccen tric, keep ing high part of 
eccentric towar d right. 

NOTE 

When unit is used to read 
chadless tape, sensing pi ns 
should be made to favor 
trailing edge of code holes. 

SENSING PINS CENTERED 
IN HOLES 
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t7) F eed Pawl. 
Adjust feed pawl as follows: 

(a) Refer to 
figure 6-26. 

(b) Remove top 
olate. 

(c) With high 
part of feed pawl eccen tric 
toward right fleft for units 
equipped with tape withhold 
mechanism) as viewed from rear 
plate, disengage clutch to place 
sensing pins in their lowest 
po sitions. 

(d) Measure 
clearance between feed pawl and 
ratchet tooth just engaged. 
There should be some clearance 
not exceeding 0.003 inch. 

(e) If 
clearance exceeds specified 
limits, loosen feed pawl 
eccentric locknut and position 
feed pawl eccentric. Pepeat 
steps (c} and (d) at four 
po sitions on feedwheel ratchet 
spaced approximately 90 degrees 
apart. 

(f) Tighten 
locknut. 

(8} Feed Pawl 
Spring. Adjust feed pawl spring 
as follows: 

(a) Refer to 
figure 6-26. 

(b) Rotate unit 
clutch to stop position. 

(c) Attach 
spring scale hook as shown in 
figure. 

(d) Force 
required to start pawl moving 
should be between 2 and 3-1/2 
ounces. 

NAVELEX 0967-LP-615-3010 

(e) If scale 
reading exceeds spe-cifi.et" 
limit s, install new spring. 

g. Transfer Mechani sm 
Adjustments. Perform transfEr 
mechanism adjustments in 
accor dance with the following 
paragraphs. 

(1) Transfer Lever 
Spr ing. Adjust transfer lever 
spring a s  follows: 

(a} Refer to 
figure 6-27. 

(b) Di se ngage 
unit clutch. 

(c) Apply 
spring scale pu shrod to each 
trans fer lever in turn as shown 
in fi gure. 

(d) Force 
required to start each transfer 
lever spring moving should be 
between 1/2 and 1-1/2 ounces. 

(e) If scale 
reading for any spring exceed s 
speci fied lim it s, install new 
spring. 

(2} Locking Bail 
Spring. Adjust locking bail 
spring as f ollows: 

(a) Refe r  to 
figure 6-28. 

(b) Attach 
spring scale hook to locking 
bail as shown in figure. 

(c) Force 
required to extend locking bail 
spring to its installed l ength 
should be between 10 and 14 
ounce s. 

(d) If scale 
reading exceeds specified 
limit s, install new spring. 
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SOME TO 0. 003 IN. CLEARANCE 

FEED-
WHEEL � 

' '----- - ....r: / 

'��/ 
ECCENTRIC HIGH SIDE 
FOR UN ITS EQUIPPED 

WITH SPECIAL 
FEED PAWL FOR 
TAPE W ITHHOLD 

MECHANISM 

FEED PAWL 
ECCENTRIC 

S CREW 

ECCENTRIC HIGH SIDE 
(EXCEPT FOR UNITS EQUIPPED 

WITH TAPE WITHHOLD MECHANISM) 

REAR VIEW 

FEED PAWL 
SPRING 

CLUTCH TRIP LEVER 
ECCENTRIC 

SPRING SCALE HOOK 

2 TO 3-l/2 OZ 

Figure 6-26. Feed Pawl and Feed Pawl Spring 
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TRANSFER 
LEVER ----------' 

TRANSFER LEVER 
GUIDE POST 

SPRING SCALE PUSHROD 

1/2 TO 1-1/2 OZ--""" TRANSFER LEVER 
SPRING 

Figure 6-27. Transfer Lever Spring 

LOCKING 
BAIL 

LOCKING BAIL 
SPRING 

Figure 6-28. Locking Bail Spring 
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(3) Transfer Bail 
Stabilizer. Adjust transfer 
b a il stabilizer as follows: 

(a) Refer to 
f igure 6-29. 

(b) Select a 
LETTERS combination. 

(c) Rotate main 
shaft until number three 
transfer lever is on high part 
of its cam. 

(d) Measure and 
note clearance b etween side of 
transfer bail extension and 
marking latch. 

(e) 
BLANK combination. 

Select 

(f) Rotate m ain 
shaft until number three 
transfer lever is on high part 
of its cam. 

(g) Meas ure and 
note clearance between side of 
tr ansfer bail extension and 
spacing latch. 

(h) By 
s ubtractingr find the difference 
between clearance s noted in 
steps (d} and (g) • Difference 
should not exceed 0.002 inch. 

(i) If 
difference exceeds specified 
limitsr lo osen stabilizer 
assembly mounting screws to 
point of friction tightness. 

(j) Position 
assembly to eaualize clearances. 

(k) Tighten 
assembly m ounting screws. 

(Ul Stabilizer 
Spring . Adjust stabilizer 
spring as follo ws: 
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(a) Refer to 
figure 6-29. 

(b) Rotate 
clutch to stop position. 

(c) Attach 
spring scale hook to marking 
latch as shown in figure. 

(d) Force 
required to start stabilizer 
latch moving should be betw een 
2-1/2 and 5 ounces. 

(e) If scale 
reading exceeds specified 
limits, install new spring. 

NOTE 

Latches should drop in pl ace 
as other transfer levers cam 
the transfer bail. 

h. Sign al Contact� 
Adjustments. Perform signal 
contacts adjustments in 
accordance with the following 
paragraphs. 

(1) Signal Cont act 
Clearance. Adjust signal 
contact clearance as follows: 

(a) Refer to 
figure 6-30. 

(b) Remove 
cover plate and signal contact 
box cover. 

(c) �ngage unit 
clutch and rotate main shaf t 
slowly until spacing contact is 
fully open. 

(d) Measure and 
note spacing contact gap. 

(e) Contin ue 
rotating �ain shaft until 
marking contact is fully open. 

'") 
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SPRING SCALE HOOK 0. 002 IN. MAX DIFFERENCE 

2-1/2 TO 5 OZ 

STABILIZER 
SPRING 

STABILIZER ASSEMBLY 
MOUNTING SCREWS 

FRONT VIEW 

SPACING 
LATCH 

Figure 6-29. Transfer Bail Stabilizer and Stabilizer Spring 
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2T03-l/20Z 

0. 001 IN. MAX DIFFERENCE 

6T0120Z -l 

TOP VIEW - RIGHT SIDE 

CONTACT SIGNAL 
CONTACT 

SPRING 

SPRING SCALE HOOK 

Figure 6-30. Signal Contact Clearance, Drive Lin k Spring, an d 
Signal Contact Spring 

(f) Measure and (j) Tighten 
note marking contact gap. mounting screws. 

(g) By 
subtracting, f ind the difference 
between spacing gap noted in 
step (d) an d marking ga p noted 
in step (f). Difference should 
not exceed 0.001 inch. 

(h) If 
difference exceeds specified 
limit, loosen mounting screws. 

(i) Use 
eccentric to position contact 
box to equalize s pacing and 
marking gap. 
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CAUTION 

If contacts are gold plated, 
clean them by partially 
drawing a strip of TP107162 
twill jean between them. 

NOTE 

Before operating, refine 
signal contact clearance 
adjustment as described 
in Signal Contacts-El ectri-
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cal, paragraph 6-3.1h(4). 

(2} Drive Link 
Spring. Adjust d rive link 
spring as follows: 

(a) Refer to 
figure 6-3 0. 

(b) Trip clutch 
and rotate shaft to stop 
position. 

(c) Unhook 
stabilizer spring and move 
latches a way from transfer bail 
extension. 

(d) Hold toggle 
firmly aaainst spacing contact. 

(e) Attach 
spring scale hook to drive link 
as shown in figure. 

(f) Force 
required to start transfer bail 
extension moving should be 
between 6 and 12 ounces. 

(g) If scale 
reading exceeds specified 
limits, install new spring. 

(h) Reconnect 
stabilizer spring. 

(3) Signal contact 
Sprinq. Adjust signal contact 
spring as follows: 

(a) Refer to 
figure 6-3fl. 

(b) Place 
transmitter in st op position. 

(c) Remove 
contact box cover and unhook 
drive link end of toggle drive 
link spring. 

(d) Move 
transfer bail toward right 

NAVELEX 0 967-LP-615-3010 

(spacing) position so both 
toggle contacts are closed .  

(e) Hook a n  
a-ounce spring scale over pivot 
screw and pull horizontally t o  
left. 

(f) Force 
required to open left-hand 
con tact shoul d be between 2 a nd 
3-1 /2 ounces. 

(g) If scale 
reading exceeds specified 
limits, install new spring. 

(h) Reconnect 
drive link end of toggle drive 
link spring. 

(4) Signal Contac ts 
- Ele ctrical. Adjust signal 
conta cts as follows: 

(a} Refer to 
figure 6-31. 

(b) Use 
strobing adjustment procedure to 
check and a djust signal contacts 
electrically and refine 
mechanical adjustments for 
transmitter distributor unit. 
Use same procedure for checking 
both marking and spacing pulses 
for both 5-level and 6-level and 
all unit codes. Data 
appropriate to each level a nd 
unit code is tabulated in Table 
6-1, 6-2, and 6-3. Use data 
from appropriate table to make 
marking and spacing pulses for 
all units. 

NOTE 

Gold plated signal contacts 
should not be electrically 
adjusted unless there is an 
intermediate device avail­
able which, when keyed by 
signal contacts, will inter­
r upt the current to the 
str oboscopic test set. The 
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Table 6-1. Pulse Data - F ive-Leve l Units, 7.00 Unit Code 

Pulse Marking Spacing 

Range *Nominal Tolerance *Nominal Tolerance 

36 (Stop) Begin .:!:,5 Div 36 (Stop) Begin .:!:,6 Div 
Stop Pulse to to 

142 (Stop) End .:!:,1/2 Div 14 2 (Start) End +1/2 Div 

142 (Stop) Begin :!:,5 Div 14 2 (Stop) Begin .:!.6 Div 
Start Pulse to to 

6 (One) End ,:!:5 Div 6 (One) End -5, +6 Div 

6 (One) Begin ,:!:5 Div 6 (One) Begin .:!.6 Div 
Pulse 1 to to 

12 (Two) End .:!:,5 Div 12 (Two) End -5, +6 Div 

12 (Two) Begin ,:!:5 Div 12 (Two) Begin .:!:,6 Div 
Pulse 2 to to 

1 8  (Three) End ,:!:5 Div 18 (Three) End -5, +6 Div 

18 (Three) Begin ,:!:5 Div 18 (Three) Begin .:!:,6 Div 
Pulse 3 to to 

24 (Four) End ,:!:5 Div 24 (Four) End -5,. +6 Div 

24 (Four) Begin :!:,5 Div 24 (four) Begin .!,6 Div 
Pulse 4 30(Five) End .!.5 Div 30(Five) End -5, +6 Div 

30 ( Five) Begin :!:,5 Div 30 (Five) Begin .:!.6 Div 
Pulse 5 to to 

36 ( Stop) End ,:!:5 Div 36 (Stop) End -6,. +6 Div 

Al lowable 1 Div Must fall 1 Div Mult f all 
Break Width within pulse within pulse 

tolerance tolerance 

*Fanges specified apply only for test sets (DXD) having a 
7.42 unit cooe scale. 
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Table 6-2. Pulse Da ta - Five-Level Unit s, 7.42 Unit Code 

Pulse Marking 

Range I *Nominal 

0 (Stop) 
Stop Pulse I to 

0 (Start) 

0 (Start) 
Start Pulse I to 

0 (One) 

0 (One) 
Pulse 1 I to 

0 (Two) 

0 (Two) 
Pulse 2 I to 

0 (Three) 

0 (T hree) 
Pulse 3 I to 

Pulse 4 

Pulse 5 

Allowable 
Break Width 

0 (Four) 

0 (Four) 
to 

0 (Five) 

0 (Five} 
to 

0 (Stop) 

+1 Div 

Tolerance 

Begin !,5 Div 

End +1/2 Div 

Begin !,5 Vi d 

End !,5 Div 

Begin !,5 Div 

End +5 Div 

Begin !,5 Div 

End !,5 Div 

Begin !,5 Div 

End !,5 Div 

Begin !,5 Div 

End !,5 Div 

Begin !,5 Div 

End !,5 Div 

Must fall 
within toler­
ance limits 

Spacing 

*Nominal 

O(Stop} 
to 

0 (Start) 

0 (Start) 
to 

0 (One) 

0 (One) 
to 

0 (Two) 

0 (Two) 
to 

0 (Three) 

0 (Three) 
to 

O(Four) 

O(Four) 
to 

0 {Five) 

0 {Five) 
to 

O(Stop) 

+1 Div 

Tolerance 

Begin !,6 Div 

End !,1/2 Div 

Begin !,6 Div 

End !,6 Div 

Begin !,6 Div 

End -5, +6 Div 

Begin +6 Div 

End -5, +6 Div 

Begin !,6 Div 

End -5, +6 Div 

Begin !,6 Div 

End -5, +6 Div 

Begin !,6 Div 

End -5, +6 Div 

Must f all 
within toler­
ance limits 

*Ranges specified apply only for test sets (DXD) having a 
7.42 unit code scale. 
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Table 6-�. Pulse Data - Six-Level Units, 8.50 Unit Code 

Pulse Marking Spacing 

Range *Nominal Tolerance *Nominal T olerance 

0 (Stop) Begin �7 Div 0 (Stop) Begin �8 Div 
Stop Pulse to to 

0 (Start) End _:!:1/2 Div O(Start) End +1/2 Div 

0 (Start) Begin _:!:7 Div 0 (Star t) Begin -�8 Di v 
Start Pulse to to 

0 (One) End +7 Div 0 (One) 'End �8 Div 

0 (One) Begin �7 Div 0 (One) Begin _:!:8 Div 
Pulse 1 to to 

O(Two) End +7 Div 0 (Two) End _:!:8 Div 

0 (Two) Begin _:!:7 Div 0 (Two) Begin _.:!:8 Div 
Pulse 2 to to 

0 (Three) End +7 Div 0 (Three) End _.:!:8 Div 

0 (Three) Begin �7 Div 0 (Three) Begin _:!:8 Div 
Pulse 3 to to 

0 (Four) End +7 Div 0 (Four) End �8 Div 

0 (Four) Begin !_7 Div O(Four) Begin ,.:!:8 Div 
Pulse 4 to to 

0 (Five) End +7 Div O(Five) End !_8 Div 

0 (Five) Begin �7 Div O(Five) Begin .:!:_8 Div 
Pulse 5 t o  to 

0 (Six) End +7 Div 0 (Six) �nd _!8 Div 

0 (Six) Begin _:!:7 Div 0 (Six) Begin _!8 Div 
Pulse 6 to to 

0 (Stop) End +7 Div r (Stopl End _!8 Div 

.l>.l lowable 1 Div Must lie 1 Div Must lie 
Break Wid th within toler- within toler-

ance limits ance limits 

----··--- - -----

*Ranges s pecified apply only for test sets (DXD) having a 
7.U2 unit code scale. 
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SIGNAL 
CONTACT BOX 

FRONT VIEW 

Figure 6-3 1. Signal contacts - Electrical 

intermediate device must be 
capable of be ing keyed by a 
3- to 20-volt change in 
voltage at a current not in 
excess of 20 milliampere. 
The standard stroboscopic 
test set operating voltage 
must not be applied directly 
to the signal contacts be­
cause of the possibility of 
damaging the gold plating 
on the contacts thus impair­
ing their operating effi­
ciency in low-level applica­
tion. 

( c} Following 
is a general adjustment 
procedure for adjusting marking 
pulse. Data appropriate to a 5-
level, 7.U2 unit code from table 
6-2 is included par enthetically 
as an example. 

1. Plug a 
signal distortion set having the 
appropriate scale (7.42) into 
signal line so marking contacts 
of transmitter distributor unit 
under test will interrupt the 
current to stroboscopic lamp in 
DYD. 

2. Have 
tranmitter distributor unit 
transmitting "Y" or "P" 

continuously, and test set and 

transmitter distributor unit 
operating at same speed (100 

wpm}. 

3. Rotate 
test scale to align 0-scale mark 
of START segment (end of STOP 
segment) with end of stop pulse 
image indicated by the rotating 
strobe light. 

NOTE 

End of stop pulse image 
should not vary more than 
one divis ion in either 
d ir ection when scale is 
p ositioned so variation 
is centered about 0-scale 
mark of START segment. 

4. Check 
position of each pulse against 
position tabulated. Each pulse 
should be in its designated 
segment on test scale within 
specified tolerance figure (15 
divisions) • 

NOTE 

Each marking code pulse may 
hav e  one break, provided the 
bre ak is not longer than 

6-43 



NAVELEX 0967-LP-615-3010 

allowable break width (1 
division) specified and the 
break comes within the 
tolerance range (5 divi­
sions) and end of pul se. 

5. TO 
adjust, loosen two contact box 
mounting screws to point of 
friction tightness. Refer to 
figure 6- 29. 

6. Rotate 
eccentric of contact box 
mounting bracket to right or 
left until requirements above 
are met . 

1. Tight­
en mounting screws and recheck 
adjustment. 

NOTE 

If signal requirement s can­
not be met, refine transmit­
ter distributor gear back­
lash adjustment, paragraph 
6-'3.1i (1), (2) and transfer 
bail st.abilizer adjustment, 
paragraph 6-3.1g(3) . 

(d) The general 
adjustment procedure for 
adjusting spacing pulse is 
identical to that outlined for 
marking pulse. Tolerances may 
differ. Refer to appropriate 
table for pulse data when making 
adjustment. 

i .  Basic Gear 
Adjustment. 'Perform basic gear 
adjustment in accordance with 
the following paragraphs. 

Gear. 
(1) Intermediate 

NOTE 

Prior to starting this ad­
justment, ensure that both 
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motor unit and transmitter 
distributor unit are proper ­
ly positioned on base. 

(a) Refer to 
figur e 6-32. 

(b) Ensure 
amount of backlash between 
intermediate driving gear and 
transmitter distributor unit 
gear is barely perceptible. 

(c) If 
adjustment is necessary, loosen 
three mounting screws which hold 
transmitter distributor unit to 
its base. 

(d) Position 
transmitter distributor unit to 
obtain barely perceptible 
backlash. 

(e) Tighten 
mounting screws. 

(2) Transimtter 
Distributor Gear Backlash: 
Adjust transmitter distributor 
gear backlash as follows: 

(a) Refer to 
figure 6-32. 

(b) Ensure 
amount of backlash between drive 
gear and transmitter distributor 
unit distributor gear is barely 
perceptible. 

(C) If 
adjustment is necessary, lo osen 
three mounting screws which hold 
transmit�er distributor unit to 
its base. 

(d) Position 
transmitter distributor unit to 
obtain barely perceptible 
backlash. 

(e) Tighten 
mounting screws. 
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TRANSMITTER 

DISTRIBUTOR 

GEAR 

INTERMEDIATE 

SHAFT 

ASSEMBLY 

LEFT SIDE VIEW 

TRANSMITTER DISTRIBUTOR GEAR 

DRIVE SHAFT 

TRANSMITTER- DISTRIBUTOR 

MOUNTING SCREWS 

LEFT SIDE VIEW 

Figure 6-32. Intermediate Gear - �ransmitter Distributor Gear 
Backlash 
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E- 3.2 TFANSMITTEF DISTFIBUTOR 
UNIT (LOW-LE�L}. The 
aajustments for the high-level 
transmitter distributor unit are 
also applicable to the low level 
transmitter distributor unit. 

6-4. TRANSMITTER DISTRIBUTOR 
BASE. Adjustments for the 
transmitter distributor high­
level base are de scribed in 
pa ragraph 6-4.1. L ow-level base 
adjustments are described in 
paragraph 6-U.2. 

6-4.1 TRANSMITTER DISTFIBUTOR 
B�.SE (HIGH-LFVEL) 

a. Single Contact Single 
M ounting Base Adjustmen ts .  
Perform single contact single 
mounting base adjustments in 
accordance with the f ol lowing 
paragraphs. 

(1) Transmitter 
Di stributor Gear. Adjust 
transmitter distributor gear as 
f ollows: 

(a) Refer to 
figure 6-33. 

(b) �nsure 
there is a barely perceptible 
amount of backlash b etween 
in termediate driving gear and 
transmitter distributor gear. 

(c) If there is 
no b acklash or backlash is 
excessive, loosen three 
transmitter distributor unit 
mounting screws and position 
transmitter distributor unit to 
obtain barely perceptible 
backlash. 

(d) Tighten 
three mounting screws. 

(2) Intermediate 
Shaft Assembly (Regular Size 
Base). Adjust intermediate 
shaft assembly as f ollows: 
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(a} Refer to 
figure 6-3 3. 

(b) Ensure 
there is a perceptible amount of 
backlash between motor pini on 
and intermediate driven gear. 

(c} If there is 
no backlash or back lash is 
excessive, loosen intermediate 
gear assembly mounting screws 
and position intermediate gear 
assembly. 

(d) Tighten 
mounting screws. 

(3} Intermediate 
Shaft Assembly (Miniature Base). 
Adjust intermediate shaft. 
asRembly as follows: 

(a) Refer to 
figur e 6-33. 

(b) Measure 
clearance between motor pinion 
and intermediate driven gear at 
point of least backlash. 
Clearance should be between 
0.015 and 0.020 inch. 

(c) If 
clearance exceeds specified 
limits, loosen intermediate gear 
mounting screws and position 
intermediate gear assembly. 

(d) Tighten 
mounting screws. 

(4} Line Shunt 
SWitch. Adjust line shunt 
switch as f ollows: 

NOTE 

This adjustment i s  applicable 
to all single contact bases. 

(a) Refer to 
figure 6-34. 
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.BARELY PERCEPTIBLE BACKLASH 

(REGULAR SIZE BASE) 

0. 015 TO 0. 020 IN. BACKLASH (MINIATURE BASE) 

INTERMEDIATE 

DRIVEN GEAR 

INTERMEDIATE 

DRIVING GEAR 

INTERMEDIATE GEAR 

ASSEMBLY 

J?7 ' ,., TRANSM ITTER DISTRIBUTOR 
� GEAR 

INTERMEDIATE GEAR ASSEMBLY 

MOUNTING SCREW 

TRANSMITTER 

)��� DISTRIBUTOR " 
MOUNTING 

SCREW 

Figure 6-33. Transmitter Distributor Gear and Intermediate Shaft 
As sembly 

INSULATED 

ADJUSTING SCREW 

CONNECTOR 

�4��JzMu�J�!#>��ld,�lz!zz�k 

BASE 

Figure 6-34. Line Shunt Switch 

6-47 



NAVELEX 0967-LP-615-3010 

( b) Place a 
transmitter distributor unit in 
position on the base and ensure 
line shunt switch contacts open. 

(c) Remove 
transmitter distributor unit 
from base and ensure line shunt 
switch contacts close before 
transmitter distributor unit 
connector has com pleted one-hal f  
of its disconnect travel. 

(d) If l ine 
shunt switch contacts do not 
open or close as specified in 
( bl or (c), loosen white nylon 

l ocknut on adjusting screw at 
b ottom of transmitter 
distributor unit and adjust 
screw to ope n  contacts when 
transmitter distributor unit is 
correctly positioned . 

(e) Tighten 
white nylon locknut on adjusting 
screw. 

b. Single Contact 
Multiple Mounting Base (Common 
Speed) Adjustment s. Perform 
single contact multiple mounting 
base (common speed) adjustments 
in accordance with the following 
paragraphs. 

(1) Belt Tension. 
Ad just bel t  tension as follows: 

( a) Fefer to 
figure 6-35. 

( b) Place 
straight edge across top of two 
sprockets. 

( c) Apply 
spring scale pushrod to belt 
midway between tw o sprockets and 
p u sh down with force of 5 
ounces; measure bel t deflection. 
Deflection should be 
a p proximately 1/4 inch. 

(d) If belt 
deflectio n  is not as specified 
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in (c), loosen two screws which 
hold intermediate shaft bracket. 

(e) Position 
intermediate shaft bracket to 
obtain specified belt 
deflection. 

( f) Tighte n  t�o 
screw s which secure i ntermediate 
shaft bracket. 

(g) If 
positioning of shaft bracke t was 
necessary in order to obtain 
specified belt deflection, 
adjust motor pinion -
intermediate gear backlash as 
described in paragraph 
6-4.1b (2). 

(2) Motor Pinion 
Intermediate Gear Backlash. 
Adjust motor pinion -
inter mediate gear backlash as 
follows: 

(a) Refer to 
fig ure 6-35. 

( b) Ensure 
backlash between motor pinion 
and intermediate gear at point 
of minimum clearance is barely 
perceptible. 

(c) If there is 
no backlash or if backlash is 
excessive, loosen four motor 
mounting brackets and eccentric 
locking screw a t  rear motor 
mounting bracke t. 

(d) Position 
motor to ob tain backlash that is 
rarely perceptible. 

(e) Tigtte n 
eccen tric locking screw and four 
motor mounting bracket screws. 

(3) Transmitter 
Distributor Unit Positionina. 
Adjust transmitter distributor 
unit positioning as follows: 

f� 
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INTERMEDIATE 

GEAR 

INTERMEDIATE 

SHAFT 

SPROCKET 

S PRING SCALE PUS HROD 

MOTOR 

POSITI ON 

ECCENTRIC 

�ft w=: t 1� 
r , , 

INTERMEDIATE 

SHAFT 

BRACKET 

BACKLASH BARELY PERCEPTIBLE 

/ I- APPROX 1/4 IN. 

DEFLECTION 

WITH 5 OZ FORCE 

COUNTERSHAFT 

SPROCKET 

Figure 6-35. Belt Tension (Common Speed) and Motor Pinion -
Intermediate Gear Backlash 
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(a) Fefer to 
figure E-.,6. 

(b) En sure· 
backlash between tran smitter 
distributor gear and 
coun tershaft gear at point of 
minimum clearan ce is barely 
perceptible. 

(c) If there is 
n o  backlash or if backlash is 
excessi ve, loosen positioni ng 
eccentric locking screw and move 
locking device to left. 

(d) Place 
t ran smitter distributor unit 

LOCKING SCREW 

LOCKING DEVICE 

COUNTERSHAFT 

MOUNTING BRACKET 

successively in each of the 
three mountin g positions. 

(e) While 
trans mitter distributor unit is 
in each position, engage 
transmitter distri�utor unit 
connector with mating connector 
on rase and mesh transmitter 
distributor gea r  with 
count ershaft gear. Hold 
transmitter distributor unit 
against its positioning 
eccen tric and adj ust positi oning 
eccentric to obtain specifi ed 
backlash; t hen tighten eccentric 
locking screw. 

,_...---- " 
I 

TRANSMITTER ( 0 \' DIS�UTOR 

',�0 .... \.-.l__COUNTERSHAFT : )---y GEAR 

\.. ,' 
.. ____,... 

BARELY PERCEPTIBLE BACKLASH 

Figure 6-36. Transmitter Distributor Unit Positioning (Common 
Speed) 
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NOTE 

If there is not sufficient 
range in a positioning 
eccentric to permit a pro­
per backlash adjustmentr it 
wil l  be necessary to reposi­
tion the countershaft assem­
bly. Remove all transmitter 
distributor units. Loosen 
the two screws in the r ight 
and left countershaft mount­
ing brackets. Move the 
countershaft assemb ly f or ward 
or to the rear as required, 
and keep the bracket assem­
blies parallel so as not to 
bind or pl ace a strain on the 
countershaft. Tighten the 
bracket mounting screws. 
Repeat adjustments of para­
graphs E-tt.1b(1) and 
6-U.1b(2). 

c. Single contact 
Multiple Mounting Base (Variable 
Speed) Adjustments. Perform 
single contact mu ltiple mounting 
base (variable speed) 
adjustments in accordance with 
the followinq paragraphs. 

(1} Belt Tension. 
Adjust belt tension as follows: 

(a} Pefer to 
figure 6-37. 

(b) Place 
straight edge across top of two 
sprockets. 

(c) Apply 
spring scale pushrod to belt 
midway between two sprockets and 
push down with a fo rce of 5 
ounces; measure belt deflection. 
Deflection should be 
approximatelv 3/8 inch. 

(d) If belt 
deflection is not as specified 
in (c) , loosen fo ur motor 
mounting bracket screws and 
motor position eccentric locking 
screws. 

NAVELEX 0967-LP-615-3010 

(e) Position 
eccen tric o n  rear motor mount 
brack et to obtain specified belt 
deflection. 

(f) Tighten 
locking screw and motor mounting 
screws. 

(2) Intermediat e 
Gear - Countershaft Gear 
Backlash. Adjust intermediate 
gear - countershaft gear 
backlash as follows: 

figur e 6-38. 
(a) Refer to 

(b) Ensure 
backl ash between intermediate 
gear and countershaft gear at 
point of minimu m clearance is 
barely perceptible. 

(c) If there is 
no backlash or backlash is 
excessive, loosen two 
inter mediate shaft bracket 
mounting screws and posit ion 
bracket to obtain barely 
per ceptible backlash. 

(d) Tighten two 
inter mediate shaft bracket 
mounting screws. 

(3) Transmitter 
Distributor Unit Positioning. 
Adjust transmitter distributor 
unit positioning as follows: 

(a) Refer to 
figur e 6-39. 

(b) Ensure 
backlash between transmitter 
distributor gea r and its 
associated intermedaite gear at 
point of minimum clearance is 
barely perceptible. 

(c) If there is 
no backlash or backlash is 
excessive, loosen positioning 
eccentric locking screw and move 
locYing device to left. 
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MOTOR 

SPROCKET 
..--------

APPROX 3/8 IN. DEFLECTION 

ECCENTRIC 

LOCKING SCREW 
(Eccentric Behind) 

WITH 5 OZ FORCE 

COUNTERSHAFT 

SPROCKET 

Figure 6-37. Belt Tension (Va riable Speed} 

INTERMEDIATE 

SHAFT 

BRACKET 

BRACKET 

MOUNTING 

SCREWS 

BACKLASH BARELY 

PERCEPTIBLE 

COUNTERSHAFT 

GEAR 

Figure 6-38. Intermediate Gear - Countershaft Gear Backlash 
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LINE SHUNT SWITCH 

NAVELEX 0967-LP-615-3010 

INTERMEDIATE 
DRIVEN GEAR 

INTERMEDIATE SHAFT 
BAACKET 

TRANSMITTER 

DISTRIBUTOR 

GEAR 

INTERMEDIATE 
DRIVE GEAR 

BACKLASH BARELY PERCEPTIBLE 

Figure 6-39. Tra nsmitter Distributor Unit Positioning 
(Va riable Speed) 

(d) Place 
transmitter distributor unit 
successively in each of the 
three mounting positions. 

(e) While 
transmitter distributor unit is 
in each position, engage 
transmitter distributor unit 
connector with mating connector 
on base and mesh transmitter 
distributor g ear with 
intermediate gear. Hold 
transmitter distributor unit 
against its positioning 
eccentric and adjust positioning 
eccentric to obta in specified 
backlash; then tighten eccentric 
locking screw. 

NOTE 

If there is not sufficient 
range in a positioning eccen­
tri c  to permit a proper bac k­
lash adjustment, it wil l  be 
necessary to repositi on the 
c ountershaft assembly. Re­
move all transmitter distri ­
butor units. Loosen the two 
screws in the r ight a nd l eft 
intermediate shaft brackets, 
and the two screws in each 
countershaft bracket. Move 
the countershaft assembly 
forward or to the rear as 
required, keeping the brac­
ket assembli€s pa rallel s o  
as not to bind or place a 
strain on the countershaft. 
Tighten the countershaft 

6-53 



NAVELEX 0967 -LP-615-3010 

bracket mounting screws. 
Repeat adjustments of para­
graphs 6 -4.1c(1) and 
6-4.1c(2). 

d. Multicontact Single 
Mounting Bases Adjus tments. 
Perform m ulticontac t single 
mounting bases ad justments in 
accordance with the following 
paragraphs. 

(1) Intermediate 
Gear Assembly. Adjust 
intermediate gear assembly as 
follows: 

(a) Refer to 
figure 6-40. 

(b) Measure 
cl earance between distributor 
shaf t driving gear and 
intermediate gear bracket 
bearing c lamp. Clearance should 
be a minimum of 0.010 inch. 

( c) If 
clearance exceeds specified 
l imit, loosen driving gear 
mounting screw and position 
d r iving gear to obtain specified 
clearance. 

(d) Tighten 
d riving gear mounting screw. 

(e) Ensure 
there is some clearance between 
d istributor shaft driven gear 
and intermedia te gear bracket 
bearing clamp. 

(f) Measure 
clearance between distributor 
shaft driving and driven gears. 
There should be some clearance 
not exceeding 0.003 inch. 

(g) Ensure 
intermediate gear housing i s  
parallel t o  base. 

( h} If any 
requirement in steps (e), (f), 
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or (g) are not met, loosen 
intermediate gear bracket 
mounting screws and position the 
gear bracket to obtain the 
speci fied requirement. 

(i) Tighten 
bracket mounting screws. 

(2) Motor Pinion. 
Adjus t motor pinion as follows: 

(a) Refer to 
figure 6-40. 

(b) Measure 
backlash between motor pinion 
gear and intermediate gear. 
There should be some backlash 
not exceeding 0.003 inch. 

(c) Ensure 
motor is pa rallel to base. 

(d) If 
requirements of steps (b) or (c) 
are not met., loosen motor 
mounting screws and position 
motor. 

(e) Tighten 
mounting screws. Rotate sh af-.: 
and repeat steps (b) and (c). 

(3) Line Shunt 
Switch TP160370. Adjust line 
shunt switch (T P160370) as 
follows: 

(a) Refer to 
figure 6-41. 

(b) Remove unit 
from subbase. 

(c) Ensure 
shunt switch contacts are 
closed. 

(d) Measure 
clear ance between engaging 
surfa ce of switch plunger and 
its mounting bracket. Clea rance 
should be between 49/64 and 
51/64 inch. 
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'---INTERMEDIATE GEAR BRAC 
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Figure 6-40. Intermediate Gear Assembly and Motor Pinion 
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SWITCH MOUNTING 
NUTS 

LINE SHUNT 

49/64 TO 51/64 IN. 
CLEARANCE 

Figure 6-41. Lin e Shunt SWitch TP160370 

(e) If 
clearan ce exceeds specified 
limits, loosen switch mounting 
nuts and position switch to 
obtain specified clearance. 

( f) Tighten 
m ounting nuts. 

(g) Mount unit 
on subbase. 

(U) Line Shunt 
Switch TP172847. Adjust line 
switch switch TP172847 as 
follows: 

(a) Fefer to 
figure 6-42. 

(b) Ensure line 
shunt switch contacts a re open 
when transmitter distributor 
left rear mounting screw is 
tightened and close when 
mounting screw is loosened. 

(c) If switch 
contacts d o  n ot o pen and close 
as specifi ed, turn left rear 
mounting screw clockwise one­
ha lf turn . Loosen switch 
mounting screws to point of 
friction tiqhtness. 
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(d) Positi on 
switch actuator against left 
rea r transmitter mounting screw 
until line shunt switch contacts 
just close (switch actuator 
should be appro ximately 
horizontal). 

(e) Tighten 
switch mounting screws and 
repea t step (b) • 

e. Mult icontact �ultiple 
Mounting Ba se (Common Speed} 
Adjustments. Perform 
multicontact mu ltiple mou nting 
base (common speed) adjustmen ts 
in accordance with the following 
paragra phs. 

(1) Motor Pinion. 
Adjust motor pini on as follows: 

(a ) Refer to 
figure 6-4 3. 

(b) Ensu re 
backlash between pini on a nd 
intermediate gear is barely 
perceptible through one complete 
revolution of intermediate gear. 

(c) If at any 
point during revo lution of 
intermediate gear there is no 
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LEFT REAR TRANSMITTER 

DISTRIBUTOR MOUNTING SCREW 

e e 

TRANSMITTER 

DISTRIBUTOR 

SWITCH 

ACTUATOR 

LINE SHUNT SWITCH MOUNTING 
SWITCH SCREWS 

Figure 6-42. Line S hunt Switch TP172847 

backlash or backlash is 
excessive, loosen adjusting stud 
locknuts and turn adjusting stud 
as necessary to obtain specified 
backlash. 

(d) Tighten 
locknuts. 

(2) Countershaft. 
Adjust countershaft as follows: 

(a) Refer to 
figure 6-44. 

( b) Ensure 
backlash between countershaft 
driving gear and its associated 
transmitter distributor driven 
gear at point of least clearance 
is barely perceptible. 

(c) If there is 
no backlash or backlash is 
excessive, perform the 

adjustments of steps (d) throug h  
(f) • 

(d) Loosen 
loc ating plate mounting screws 
to point of friction tightness 
and position plate at center of 
its a djustment range. 

(e) Insert 
transmitter distributor unit 
(with cradle) into left mounting 

position on base and position 
locating plate to obtain 
specified backlash. Tighten 
loc ating plate mounting screws. 

(f) Remove 
transmitter distributor unit 
from left mounting position and 
place it in right mounting 
position. Loosen mounting 
screws on countershaft pede st als 
and position right end of 
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Figure 6-43. Motor Pinion 
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countershaft to obtain specified 
backlash. 

( g) Tighten all 
mounting screws. Ensure there 
is no binding and repeat steps 
(bl and (c) • 

f. Multic ontact Multiple 
Mountinq Base (Variable Speed) 
Adjustments. Perform multiple 
mounting base (variable speed) 
adjustments in accordance with 
the following paragraphs. 

(1) cross-shaft 
Position. Adjust cross-shaft 
position as follows: 

(a) Refer to 
figure 6-�5. 

(b) Ensure 
c ross-shaft assembly is paral lel 
with front edge of base plate 
within 0.015 

. 
\.. 1ncu. 

(c) If 
parallelism i s  not within 
specified lim it ,  loosen cross­
shaft pedestal mountin � screws 
and position cros s-shaft 
assembly to obtain specified 
parallelism and avoid binding of 
shaft. 

(d) Tighten 
pedestal mounting screws. 

(2) Speed Change 
Gear. Adjust speed change gear 
as follows: 

(a) F.efer to 
figure 6-U6. 

(b) Ensure each 
driven gear shaft is parallel 
with cross-shaft as gauged by 
eye. If not,. proceed to steps 
(e) .. (f) , and (g) ; then to step 
(c) • 

(c) Measure 
backlash between each driven 
qear on speed changing mechanism 

6- 6 0 

and corresponding driving gear 
on cross-shaft. Backlash should 
be between 0.004 and 0.008 inch. 

(d) If 
clearances are not as speci fied 
proceed to step (e) , (f) , and 
(g) • 

(e) To adjust 
parallelism between a speed 
changing mechanism driven gear 
shaft and cross-shaft or 
backlash between a driven gear 
and corresponding driving gear, 
loo sen speed changing mechanism 
mounting screws and locknut s on 
elevating screws. 

(f) Positi on 
speed changing mechani sm to 
obtain specified parallelism or 
backlash. 

(g) Tighten 
mounting screws and elevating 
screws. 

(h) Ensure each 
gear on speed c hanging mechanism 
mates over its entire thickness 
with correspond ing driving gear 
on cross-shaft. 

(i) If not 
loosen driving gear hub mounting 
screw on cross-shaft and 
position driv ing gear to ob tain 
speci fied mating. 

(j) Tighten 
driving gea r hub mounting screw. 

(3} Line Shunt 
Sw itch. Adjust line shunt 
switch as follows: 

(a) Refer to 

fi�ure 6-47. 

(b) Place a 
transmitter distributor unit in 
one o f  the mounting positions. 

(c) Note 
distance between point (�) where 

<'� 
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0. 004 TO 0. 008 IN. 

BACKLASH 

SPEED CHANGING 
MECHANISM 

DRIVING GEAR 

HUB 
MOUNTING 

SCREW 

LOCKNUTS 

Figure 6-46. Speed Change Gear 
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LINE SHUNT 

SWITCH 

PRY POINT 

CONNECTOR 

RECEPTACLE 

Figure 6-47. Line Shunt Switch 

plug starts to engage receptacle 
and point (B) where plug is 
fully enga ged with receptacle. 

(d) Slowly 
withdraw u nit. Ensure line 
shunt switch contacts close 
before unit is withdrawn one­
half the distance from poi nt (B) 
to point (A) • 

(e) If switch 
contacts do not close as 
specified, loosen switch bracket 
mounting s crews to point of 
friction tiqht ness and position 
switch by means of its pry 
point. 

(f) Tighten 
mounting screws. 

g. Cover Adjustments. 
Perform cover adjustments in 

accor dance with the followi ng 
paragraphs. 

(1) Cover Plate. 
Adjus t  cover plate as f ollows: 

(a) Refer to 
figure 6-48. 

NOTE 

When less than three trans­
mitter distributor units are 
used on the base, the unused 
compartment contains a dummy 
unit. Position the top plate 
and cover in the same manner 
as if the compartment con ­
t ai ned a transmitter dist ri­
butor unit. 

(b) With three 
trans mitter distributor units in 
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FILLER PLATE 

0 

c:u� Cl][? CCJ[? 

0 0 0 

COVER PLATE 

Figure 6-us. Cover Plates and Filler Plates 

position on the base, ensure 
cover plates align h orizontally 
and mating edge o f  each cover 
plate is flush with edge of 
correspondinq top plate. 

( c) If not, 
loosen cover plate detenting 
nuts and p osition cover plate. 

(d) Tighten 
detenting nuts. 

(e) Ensure 
cover olate opposite driving 
ge ar aligns with edge of top 
plate. 

( f) If not, 
loosen c orner plate detent 
mounting nuts and spring plate 
mounting nuts to point of 
friction tiqhtness and position 
cover plate. 

(g) Tighten 
cover plate detent mounting nuts 
and spring plate mounting nuts. 
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(2) Filler Plates. 
Adjust filler plates as follows: 

(a) Refer to 
figure 6-US. 

(b) Place a 
straight edge a cross top plates 
and filler plates 1/U inch from 
cover plate. Gap between e ach 
plate and straight edge, 
1/8 inch on each side of edqe 
between top and filler plates 
(five edges) should be flush to 

0.010 inch. 

(c) If not, 
loosen filler plate mounting 
screws and plate mounting nuts 
to point of friction tightness. 
Position fi ller plate and its 
bracket to obta in specified gap. 

(d) Tighten 
mounting screws and mountin g 
nuts. 

6-U.2 TRANSMITTER DISTRIBUTOR 

BASE (LOW-LEVEL). The 
adjustments for high-level 
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transmitter distributor bases 
are also aoplicable to low-level 
transmitte r  distributor bases. 
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SECTION TI-ADJUSTMEN"T'S 

(VA�IABLE FEATUF�S) 

6-5. �PANS�I�TFR DISTPTBt�OF 

rTNIT. Transmitter d.istrirutor 
unit high-level a djustments are 
described in paragrapr 6-5.1. 
Low-level adjustm ent are 
described in naragraph 6-5.2. 

6-5. 1 'T'PANSMITTFP DISTFTBriTOR 

rn:rrr (HIGH-L�TEL) • Perform the 
transmitter distributor high­
level anjustments described in 
the following paragraphs. 

a. Tiqh t-Tape and Tape 
Shoe Mechanism Adjustments. 
Perform tight-tape and tape shoe 
mechanism adjustments in 
accordance with the following 
paragraphs. 

(1) Tight-Tap� 
S witcr. Adjust tight-tape 
s witch as follows: 

(a) Pefer to 
f igure 6-U9. 

(b) Place 
control lever in RUN position. 

(c) Paise 
tight-tape arm un til tight-tape 
switch contacts open. 

(d) Measure gap 
be tween tight-tape arm and tape 
auideplate flange. Gap should 
be between 0/�2 and 13/32 inch. 

(e) If gap 
exceeds specified limits, loosen 
clamp screw. Using adjusting 
slot, position tigpt-tape 
intermediate arm to obtain 
specified gap. 

(f) Tighten 
clamp screw. 

(2l Torsion Spring. 
Adjust torsion spring as 
follows: 
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(a) Refer to 
figure 6-50. 

(1::) Attach 
spring scale hook as shown in 
figure. 

(cl ::'orce 
requirea to lif t tape shoe 
should be not less than 2-1/2 
ounces. • 

(d) If scale 
reading is less than specified 
limits, install new sprinq. 

(3} Tape Shoe. 
Adjust taoe shoe as follows: 

(a} Refer to 
figure 6-5n. 

(b) Latch tape 
lid in position. 

(c) Measure 
clearance between tap guideplate 
and tape shoe. Clearance should 
be between o.oo� and 0.008 inch. 

(d) If 
clearance exceeds specifi ed 
limits, loosen locknut and 
rotate adjusting screw to obtain 
specified clearance. 

(el Tighte n 
locknut. 

b. Tap� Feed Assurance 
Mechanism Adjustments. Perform 
tape feed assurance mechanism 
adjustments in accordance with 
the following paragraphs. 

(1} Tape Sensing 
Feedwheel Phasing. Adjust tape 
sensing feedwheel phasing as 
follows: 

(a) Refer to 
figur e 6-51. 

(b) Place fresh 
fully perforated tape (10 holes 
per inch} on tape g uideplat e 
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9/32 TO 13/32 IN. GAP 

TIGHT-TAPE INTERMEDIATE ARM 

·.- TAPE GUIDEPLATE 

� 
PRY / 

POINTS 
CLAMPSCREW 

TIGHT-TAPE 
SWITCH CONTACTS 

REAR VIEW 

Figure 6-49. Tight-Tape Switch 

/' SPRING SCALE HOOK 

2-1/2 OZ MIN-------t 

0. 005 TO 0. 008 IN. ---=-----� 

CLEARANCE 

REAR VIEW 

ADJUSTING SCREW 

LOCKNUT 

?iqure 6-50. Torsion spring and Tape Shoe 
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NOTE: TAPE MUST LIE FLAT ON TAPE GUIDEPLATE 

BETWEEN FEEDWHEEL AND TAPE FEED 

ASSURANCE WHEEL. 

0. 005 TO 0. 010 IN. GAP----. 

� ::- =:\ 

ASSURANCE 
DETENT 
LEVER 

DETENT 
LEVER 

ADJUSTING 
SCREW 

BRACKET 
MOUNTING 

-s..: : / SCREWS {2) 

15 TO 25 GRAMS 

--3 TO 4 OZ 

CONTACT !I � � - �  SWINGER I I I L:::::!:--� 

STIFFENER 

REAR VIEW 

Figure 6-51. Tape Sensing Feedwheel Phasing, �ape Motion Contact 
Gap, Tape Motion contact Swinger , and Detent Lever 
Spring 

6-68 

�� 

) 

"'J 



f 

( 

l 

across feedwheel and taoe feed 
assurance wheel. 

NOTE 

If tape is not available, 
use TP16�ROO gauge. 

(c) set detent 
adjusting lever screw at 
mi drange. 

(d) Fnsure tape 
lies flat on �ape guideplate 
between f eedwheel and tape feed 
assurance wheel. 

(e) If not , 
loosen bracket mountincr screws 
to point of friction tightness 
and position bracket to meet 
re quirement of step (c). I f  
necessary, refine adjustment by 
rotating detent lever adjusting 
screw. 

(f) Tighten 
bracket mounting screws. 

(2) Tape Motion 
Contact Gap. Adjust tape motion 
contact gap as follows: 

(a) Refer to 
figure 6-51. 

(b) Place 
detent lever in d etented 
position. 

(c) Measur e  gap 
between normally closed 
contacts. Gap should be between 
n.oo5 and 0.010 inch. 

(d) If gap 
exceeds specified limits, b en d  
contact leaf and stiffener to 
obtain specified gap. 

(3l Tape Motion 
Contact Swinqer. Adjust tape 
motion contact swinger as 
follows: 

NAVELFX 0967-LP-61�-�010 

(a) Refer to 
figure 6-51. 

(b) Attach 
spring scale hook to contact 
swinger as shown in figure. 

(c) Force 
required to separate contacts 
should be between 15 and 25 

grams. 

(d) If scale 
reading exceeds specified 
limits, bend swinger to bring 
force r equired to open cont act 
within specified limits. 

(e) Perform 
adjustment described in 
paragraph 6-5.1b(2). 

(4) Detent Lever 
spring. Adjust detent lever 
spring as f ollows: 

(a) Refer to 
figure 6-51. 

(b) Attach 
spring scale hook to c ontact 
lever as shown in figure. 

(c) '!:'orce 
requir ed to move roller f ro m  
ratchet should be between 3 a nd 
4 ounces. 

(d) If scale 
reading exceeds specified 
limits, install new spring. 

c .  Taoe-out �echanism 
Adjustments. Perform tape-out 
mechanism a djustments in 
accor dance with the following 
paragraphs. 

(1) Tape;Q�:t; 
Conta ct. A djust tape-out 
contact as follows: 

(a) Refer to 
figur e 6-52. 
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0. 015 TO 0. 025 IN. GAP 

SPRING SCALE PUSHROD 

8 TO 12 OZ ----1 
�..;. _... ;jjiiJ> <-.....- J-I-;::::::... •-

_... / -- - ::A 

I 

0. 008 TO 0. 018 IN. GAP 

I EXTENSION 
�1 EXTENSION ARM TAPE-OUT 

PIN 

TAPE-OUT 
8 TO 15 GRAMS 

TAPE GUIDE­
PLATE 

FRONT 
PLATE 

PIN 
SPRING 

MOUNTING 
SCREW 

FRONT VIEW 

SPRING SCALE 
HOOK 

Figure 6-�2. Tap e-Out Contact and Tape-Out Bail �orsion Spring 

(b} Loosen 
contact bracket mounting screws. 

(c) Pivot 
c o ntact assembly until pad on 
tape-out pin extension i s  not 
touc hing swinger pad. 

(d} Measure gap 
between n ormally open (upper) 
contacts. 

(e} Gap should 
be between o.n1s and c.n25 inch. 

(f} If gap 
exce eds specified limits, bend 
upper contact spring to obtain 
specified qao. 

(q) Peturn 
contact assembly to original 
position and tighten contact 
bracket mounting screws. 
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(h) Attach 
spring scale hook to swinger pad 
as shown in figure. 

(i} �orce 
required to separate normally 
closed (lower) contacts s hold be 
retwe en 8 and 15 grams. 

(j} If seale 
reading exceeds spe cifie� 
limits, bend contact swinger to 
obtain spec ifi ed scale reading. 
Repeat steps (b) throug h (g}. 

(k} Remove t ape 
from unit, close tape lid, ana 
place unit in run conditi on. 

(1) With some 
clearance between tape-ou t oin 
exten sion and underside of 
contact swinger, measure gap 
between normally closed 

"'· .. · ,  

) 

J 



(, 

( 

( 

contacts. Gap should be between 
0.008 and 0.018 inch. 

(m} If g ap 
exceeds specified limitsr loosen 
contact bracket mounting screws 
and adjust contact mounting 
bracket to obtain specified gap. 

(n) 'I'ighten 
contact bracket mo unting screws. 

(2} Tape-out Bail 
�orsion Sprinq. Adjust tape-out 
bail torsion S?ring as follows: 

(a) Refer to 
figure 6-52. 

(b) Apply 
sprinq scale pushrod as shown in 
figure. 

(c) Force 
required to separate bail from 
tape-out pin should be between 8 
and 12 ounces. 

(d) If scale 
reading exceeds specified 
limits, install new spring. 

(3} Tape-out Pin 
Sprinq. Adjust tape-out pin 
spring as follows: 

(al Refer to 
figure 6-5 3. 

(b) Remove tape 
and open tape lid . 

(c) Apply 
spring scale pushrod to tape-out 
pin. 

(d) Force 
required to press tape-out pin 
flush with tape guideplate 
should be bet ween 1/2 and 1 
ounce. 

(e) If scale 
reading exceeds specified 
limits, install new spring. 

NAVELEX n967-LP-615-3010 

(4) Tape-out Pi�. 
Adjust tape-out pin as follows: 

(a) Refer to 
figur e 6-53. 

(b) Place 
control lever in either FRE� or 
STOP position. 

(c) Tape-out 
pin should be flush with surface 
of tape guideplate or 0.010 inc h  
maximum below surface o f  tape 
guide plate. 

(d) If position 
of ta pe-out pin is not as 
specified, place control lever 
in STOP position and loosen 
screw which holds stop arm to 
bracket with posts. Adju st stop 
arm to brin g tape-out pin 
position within specified 
limits. 

(e) Tighten 
screw. 

d. Code Peadinq Contacts 
Adjustments. Perform code 
reading contacts adjustments in 
accor dance with the following 
paragrap hs. 

(1} Normally-cl osed 
contacts - Backstop. Adj ust 
normally-closed contacts -
backsto p  as follows: 

(a) Refer to 
figure 6-54. 

NOTE 

Remove code reading c ontact 
ass embly from transmitter 
d istributor unit before mak­
ing initial adjustments. 

(b} Ensure 
lower contact l eaves for al l 
levels are parallel with 
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f,-72 

I �EN 

TAPE-OUT 

PIN 
SPRING 

MOUNTING 
SCREW 

FRONT 
PLATE 

1/2 TO 1 OZ 

SPRING SCALE PUSHROD 

FLUSH TO 0. 010 IN. 

FRONT VIEW 

Figure 6-53. Tape-out Pin Spring and Tape-Out Pin 

MOUNTING PLATE 

NORMALLY­

CLOSED 

CONTACTS 

LOWER 
CONTACT 

LEAF 

Fiqure 6-Su. Normally-Closed Contacts - Backstop 
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mounting 'plate an d aligned with 
each other. 

( c) If lower 
leaf in any level is not 
parallel with mounting plate, 
bend its backstop to make lower 
leaf parallel with mounting 
plate. 

(2) Normally-closed 
contacts - Spring. Adjust 
normally-closed contacts -
spring as follows: 

(a) Fefer to 
figure 6-55. 

(b) Hold 
swinger awav from lower contact 
leaf using spring scale hook. 

(C) Apply 
spring s cale push rod to lower 
contact leaf. 

(d) Force 
required to move lowe r contact 
leaf away from its backstop 
should be between 2 and 6 
ounces. 

(e) Felease 
swinger to allow normally closed 
contacts to close. 

(f) Apply gram 

NAVELEY 0967-LP-61�::;-�010 

of tool and work.toward the 
handle so as not to dist u rb 
adjustments already made. 

If it is necessary to bend 
backstop to ob tain specif ied 
t ension in step (h), repeat 
normally closed conta ct s  -
backstop adjustment descriL­
ed in paragraph 6-5. 1d (1) • 

(3) Normall y-OEen 
Contact - Gao. Ad just normally­
open contacts - gap as follows: 

(a) Refer to 
figure 6-56. 

(b) Measure gap 
between normally open contacts. 
Gap should be between 0.010 and 
O.C'15 inch. 

(c) If g ap 
exceeds specified limits, bend 
upper backstop to obtain 
specified gap. 

(4) Normally-OEen 
Contacts - SEring. Adjust 
normally-open contacts - sp ring 
as follows: 

(a) Re fer to 
figure 6-56. 

scale to swinger. (b) Apply gram 

(g) "�<'orce 
required to open normally closed 
contacts should be between 30 
and 40 grams. 

(h) If'scale 
reading in step (d) or (g) 
exceeds the speci fied limits, 
use a contact spring bender to 
bend the lower leaf or swinger. 

NOTE 

When using contact spring 
bender, start with contact 
pile-up farthest from handle 

s cale to normally open contact. 

(c) Force 
required to move normally o pen 
contact away from backs top 

�hould be between 30 and 40 
grams. 

(d) If scale 
reading exceeds specified limits 
bend upper contact leaf. 

NOTE 

If it is nece ssary to bend 
backstop to obtain specified 
tension in step (d) , pe rform 
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SPRING SCALE HOOK 

HELD 
AWAY 

LOWER 
CONTACT 'f-. LEAF 

2 TO 6 OZ TENSION 

BACKSTOP 

SPRING SCALE------' 
PUSHROD 

SWINGER 
I 

t---30 TO 40 GRAMS 
I r:- TENSION 

I 
GRAM 

� : I I I li'...... \\.) SCALE 
NORMALLY-

CLOSED 
CONTACTS 

FRONT VIEW 

Figure 6-55. Normally-Closed Contacts - Spring 

UPPER CONTACT 
LEAF 

0. 010 TO 0.015 IN. GAP 

30 TO 40 GRAMS 

GRAM SCALE 

FRONT VIEW 

Figure 6-56. Normally-Open Contacts - Gap and Normally-Qoen 
Contacts - Spring 
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normally-open contacts - gap 
adjustment described in para­
graph 6-5. 1d (3) • 

(5) Contact Assembly 
Positioninq. Adjust contact 
assembly positioning as follows: 

(a) Pefer to 
figure 6-57. 

(b) Ensure each 
swinger is aligned with its 
sensing arm as gauged by eye. 

(c) If any 
swinger is misaligned, loosen 
pile-up mounting screws and 
position pile-up so that swinger 
is in alignment with its sensing 
arm. 

(d) Tighten 
pile-up mounting screws. 

(6} contact Swi nqer 
- Sensing Arm Clearance. Adj ust 
contact swinger - sensing arm 
clearance as follows: 

(a) Refer to 
f igure 6-58. 

(b) Position 
upstop post out of the way. 

(c) Place 
sensing arms in their uppermost 
positions. 

(d) Select 
blank comb ination (-----) • 

(e) Measure gap 

NAVELEX 0967-LP-615-3010 

(g) Tighten 
contact bracket mounting sc rews. 

(7) Contact sensinq 
Arm - Upstop Clearance. Adjust 
contact s ensing arm - upstop 
clearance as follows: 

(a) Refer to 
figur e 6-59 . 

(b) Rotate main 
shaft until sensing arms are in 
their highest positions. 

(c ) Engage 
clutch. 

(d) Select a 
letters combination. 

(e ) Measure 
clearance between upper c on ta ct 
leaf and its backstop. The re 
shoul d be some clearance not 
exceeding 0 .008 inch. 

(f) If there is 
no clearance or clearance 
exceeds specified limit, loosen 
nut that holds eccentric upstop 
to front plate. Turn eccentric 
to obtain specified clearance. 
High part of eccentric shou ld be 
toward left. 

(g) Tighten 
eccentric nut. 

(8) Sensinq Arm -
Transfer Lever Aliqnment. 
Adjust sensing arm - transfer 
lever alignment as follows: 

(a) Refer to 
tetween contact assem bly swinger figure 6-60. 
and insulator on contact sensing 
arm. Gap should be between 
0.015 and 0.025 inch. clutch. 

(b) Trip 

(f) If gap 
exceeds specified limits loosen 
contact bracket mounting screws 
and position bracket to obtain 
specified gap. 

(c) Select 
tlank combination. 

(d) Ensure each 
sensing arm engages at least 2/3 
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6-76 

PILE-UP 
MOUNTING SCREWS 

I 

I• I 

�I

I 

' . 
: . 

BRACKET 
MOUNTING 

SCREWS 

FRONT VIEW 

Fiqure 6-57. contact Assembly Positionir.g 

SWINGER 

INSULATOR 

0. 015 TO 0. 025 IN. GAP -------1 

Figure 6-58. Contact Swinger - Sensing Arm Clearance 
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SOME TO 0. 008 IN. 
CLEARANCE 

C=�l ::::;,� 

UPPER 

CONTACT 

LEAF 

) : I J) 

BACKSTOP CONTACT 

SENSING ARM 

FRONT VIEW 

Figure 6-59. Contact Sensing Arm - Ups top Clearance 

TRANSFER 

LEVER 

2-1/2 TO 3-1/2 OZ 

SPRING SCALE ..,I 

PUSHROD 

NSING ARM 

SPRING 

0. 005 TO 0. 010 IN.----...J 

CLEARANCE 

FRONT VIEW 

SPLIT BAIL 

SPLIT BAIL 

ECCENTRIC 

Figure 6-60. Sensing Arm - Transfer Lever Alignment, Sensing Arm 
Spring and Split Bail Fccentric 
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of its associated transfer lever 
as gauged by eye. 

(e) If 
engagement is not as spec ified, 
a d d  TP8896 shims between plate 
assembly and split bail spacer 
u ntil engagement is as 
specified. Store remaining 
sh ims under flat washer at end 
of split bail eccentric screw. 

(9) sensing Arm 
Sprinq. Adjust sensing arm 
spring as follows : 

(a) Fefer to 
f igure 6-60. 

(b) Disengage 
cl utch. 

(c) Apply 
spring scale pushrod to s ensing 
arm as shown in figure. 

(d) Force 
required to start sensing arm 
moving should be between 2-1/2 
and 3-1/2 ounces. 

(e) If scale 
reading e xceens specified 
l imits, install new spring. 

(10} Split Bail 
Fccentric. Adjust split. bail 
eccentric as follows: 

(a) Pefer to 
figure 6-60. 

(b) Trip 
clutch. 

(c) 
blank combination. 

Select 

(d) Measure 
clearance between closest 
transfer lever and its 
associated sensing arm. 
Clearance should be between 
0. 005 and 0.010 inch. 
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(e) If 
clearance exceeds specified 
limits, loosen split bail 
eccentric locknut. 

(f) Rotate 
split bail eccentric to meet 
requirement. 

(g) Tighten 
locknut. 

(11) Contact Swinger 
- sensing Arm Clearance 
(Strobing). Adjust contact 

swinger - sensing arm clearance 
(strobing) as follows: 

NOTE 

When strobing the code read­
ing contacts, use a DYD scale 
whose unit corresponds to 
that of the unit being ch eck ­
ed. Refer to Table 6-4, 
Contact Operating Fequire ­
ments (contact swinger -
sensing arm clearance}. 
Synchronize t he signal gener­
ator on t he transmitter dis­
tributor unit with the nxry 
so that the end of the stop 
pulse image is in line with 
the end of the stop pulse 
on the DXD scale when trans­
mission is continuous. Use 
a normal signal line direct 
current of 60 milliampere 
+10 percent or 20 milliamp­
ere �10 percent to strobe 
the contacts. 

(a) Ensure 
contacts open and close within 
the range specified in 
'Table 6-1. 

(b) Ensure 
breaks in pulses are confined to 
first and last 10 divisions of 
the trace. 

(c) If con tacts 
do no t open and close withi n the 
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Levels 
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Table 6-4. Contact Operating Requirements (Contact Swinger - Sensing 
Arm Clearance) 

Beginning Pulse End of Pulse 

Unit 
Code Scale scale Tolerance Scale Scale Tolerance 

Segment Division ( Div) Segment Divi sion (Div) 

7.00 Pulse 1 25 +20 Pulse 5 15 +20 

7.42 Pulse 1 30 +20 Pulse 5 40 +20 

8. 50 Pulse 0 45 +25 Pulse 5 5 +25 

�. 

Max. 

Pulse 
Length 
Osc (Div) 

3 

3 

4 2! 
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range specified in step (a) or 
b reaks in pulses are not 
confined to first and las t 10 
d ivisions of the trace in step 
(b), loosen contact bracket 

mounting screws. Position 
bracket to meet requirement of 
step (al or step (b). 

(d) Tighten 
contact bracket mounting screws. 

e. A uxiliary Contacts 
Adjustments. Perform 
adjustments in accord ance with 
the following paragraph. 

(1) Normally-Cpen 
contacts. Adjust normally-open 
contacts as follows: 

(a) Refer to 
figure 6-61. 

NOTE 

Make initial a djustments 
with auxiliary contacts 
removed from transmitter 
distributor unit. 

(b) Attach 
spring scale hook to normally­
open contact leaf as shown in 
figure. 

(c) �orce 
reauired to move contact leaf 
away from sti ffeners should be 
between 5-1/2 and 6 ounces. 

(d) If scale 
reading exceeds specified 
limits, bend normally open 
contact leaf to obtain specified 
co ntact leaf tension. 

(e) Measure gap 
tetween normally open contacts. 
Gap should be between 0.015 and 
o.o2n inch. 

(f) If gap 
exceeds specified limits, bend 
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contact stiffener to obtain 
specified gap. 

(2) Normally-Closed 
Contacts. Adjust normally­
close d contacts as follows: 

(a) Refer to 
figure 6-61. 

(b) Apply 
spring scale pushrod to contact 
swinger. 

(c) Force 
required to open normally closed 
contacts should be between 4 
and 5 ounces. 

(d) If scale 
reading exceeds specified 
limits, bend contact swinger 
leaf to obtain specified 
tension. 

(3) Contact Sensing 
Arm. Adjust contact sensing arm 
as follows: 

(a) Refer to 
figure 6-62. 

NOTE 

Make secondary adjustments 
with auxiliary contacts in­
stalled in transmitte r dis­
tributor unit. 

(b) Disengage 
and latch clutch. 

(c) Ensure 
swinger insulator is cent rally 
positioned with respect to its 
operating bail. 

(d) If 
insulator is not centrally 
positioned, loosen contact 
assembly sc rews. Position 
swinger and contact springs so 
swinger insulator is centrally 
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HOOK 

CONTACT 

STIFFENER 

NORMALLY­

CLOSED 

CONTACTS 
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5-l/2 TO 6 OZ TENSION 

�4 TO 5 OZ FORCE 

SPRING SCALE PUSHROD 

FRONT VIEW 

Figure 6-61. Normally-Open Contacts and Normally-Closed 
Contacts 
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CONTACT 

ASSEMBL Y 

SCREWS 

MOUNTING SCREWS 

AUXIllARY CONTACT 

BRACKET 

FRONT VIEW 

!CONTACT 

SWINGER 

INSULATOR 

10. 040 TO 0. 050 IN. CLEARANCE 
! 

1,. OPERATING 

BAIL 

5 TO 7 OZ FORCE 

Figure 6-62. contact Sensing Arm and Auxiliary Contact ope rating 
Bail Spring 
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located with respect to its 
operating bail. 

(e) Tighten 
contact assembly screws. 

(f) Measure 
clearance between swinger 
insulator and bail. Clearance 
should be b etween 0.040 and 
0.050 inch. 

(g) If 
clearance exceeds specifie d  
limits, loosen contact bracket 
mounting screws and position 
c ontact bracket to obtain 
specified clearance. 

(h) Tighten 
contact bracket mounting screws. 

(4) Auxiliary 
Contact Operating Bail Spring. 
Adjust auxiliary contact 
operating bail spring as 
follows: 

(a) Refer to 
figure 6-62. 

(b) Disengage 
clutch. 

( c) Disconnect 
end of auxiliary contact 
operating bail spring farthest 
from operating bail. 

(d) Attach 
spring scale hook to free end of 
spring. 

(e) FOrce 
required to extend spring to its 
installed length sh ould be 
between 5 and 7 ounces. 

(f) If required 
force is within specified 
limits, reconnect free end of 
spring. 

(g) If required 
force exceeds specified limits, 
install new spring. 
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(5) contact swinger 
- Operating Bail Clearance. 
Adjust contact swinger -
operating bail clearance as 
follows: 

NOTE 

When strobing the auxiliary 
contacts, use a DXD scale 
whose unit corresponds to 
that of the unit reing 
checked. Refer to Table 
6-5, Contact Operating 
Requirements (contact swing­
er - operating bail clear­
ance) • Synchronize the 
signal generator on the 
mitter distributor unit 
with the DXD so that the end 
of the stop pulse image is in 
line with the end of the stop 
pulse on the DXD scale when 
transmiss ion is continuous. 
Use a normal signal line 
direct current of 60 milli­
ampere +10 percent or 
20 milliampere +10 percent 
to strobe the contacts. 

(a) �nsure 
contacts open and close within 
the range specified in Table 
6-5. 

(b) If contacts 
do not open and close withi n the 
specified range, loosen contact 
bracket mounting screws. 
Position brac ket to bring 
contact opening and closure 
within specified range. 

(c) Tighten 
contact bracket screws . 

f. Tape Lid Sensing 
Lever Adjustments. Perform tape 
lid sensing lever adjustments in 
accordance with the followi ng 
paragraph. 
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Table 6-5. Cont act Opera ting Requirements (Cont act Swinger - Operating 
Bai l C learance) 

Start of Pulse End of Pulse 
Unit 
Code Scale Scale Tolerance sca le Scale Tole rance 

Segment Division (Div) Segment Divi sion (Div) 

7.00 Pulse 1 65 +15 Pulse 4 65 +15 

7.42 Pulse 1 75 +15 Pulse 4 90 +15 

8. 50 Pulse 1 0 +20 Pulse 4 60 +20 
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(1) Switch Lever 
Spring. Adjust switch lever 
spring as follows: 

(a) Refer to 
figure 6-6 3. 

(b) Open tape 
l id. 

(c) Apply 
spring scale pushrod to switch 
lever as shown in figure. 

(d) Force 
required to separate switch 
lever from contact should be 
between 20 and 35 grams. 

(e) Tf scale 
reading exceeds specified 
l imits, install new spring. 

(2) Switch Lever. 
Adjust switch lever as follows: 

(a) Refer to 
figure 6-63. 

(b) Open tape 
l id and depress tape-out sensing 
pin. 

(c) Measure gap 
between normally-closed tape-out 
switch contacts. Clearance 
should be between 0.005 and 
0.015 inch. 

(d) If gap 
exceeds s pecified limits, loosen 
adjustment screw. 

(e) Seat tape 
lid sensing lever firmly against 
tape guideplate a nd rotate 
switch lever cloc kwise or 
counterclockwise as necessary to 
obtain specified contact gap. 

(f) Tighten 
adjustment screw. 

g. Tape D eflector 
Adjustments. Perform tape 
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deflector adjustments as 
follows: 

(1) Tape Deflector 
Bracket. Adjust tape deflector 
bracket as follows: 

(a) Refer to 
figure 6-64. 

(b) Place unit 
in operating position. 

(c) Ensure 
deflector tang is positioned 
centrally in its hole in to p 
plate. 

(d) If tanq is 
not in center of hole, remove 
rear screw which holds tape 
defle ctor spring to cover. 

(e) Loosen 
forward screw a nd position ta pe 
deflector. 

(f) Replace 
rear screw and tighten both 
forward and rear screws. 

(2) Tape Deflector 
Spring. Ad just tape deflector 
spring as follows: 

(a) Refer to 
figure 6-6 4. 

(b) Attach 
spring scale hoo k as shown in 
figure. 

(c) Force 
required to start deflector 
mov ing from its operati ng 
posit ion should be between 1-1/2 
and 4 ounces. 

(d) If scale 
reading exceeds specified 
limits, loosen mounting screw 
and positio n spring using 
enlarged mounting slot. 

(e) Tighten 
mounting screw. 

·� 

) 

·J·· '4: •. ' 



(' 

( 

( 

TOP PLATE 

TAPE LID 
SENSING 

LEVER 

NORMALLY­
CLOSED 

CONTACT 
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20 TO 35 GRAMS 

SPRING SCALE 
PUSHROD 

CONTAC T 

SWINGER PAD 

WEAR 

PLATE 

TAPE GUIDE-

1---- PLAT E 

TAPE-OUT 
SWITCH 

TAPE-OUT 
SENSING PIN 

0. 005 TO 0. 035 IN. CLEARANCE 

FRONT VIEW 

Figure 6-63. Switch Lever Spring and SWitch Lever 
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DEFLECTOR SPRING 

MOUNTING SCREW 

I------
COVER PLATE 

TAPE DEFLECTOR BRACKET 

1-1/2 TO 4 OZ 

TOP VIEW 

F igure 6-64. Tape Deflector Bracket and Tape De flector Spring 

h. Start - S top Pulse 
Contact Adjustments. Perform 
start - stop pulse cont act 
adjustments in accordance with 
the fol l owing paragraphs. 

{1) Contact Lever. 
Adjust contact lever as follows: 

(a) Refer to 
f igure 6-65. 

( b) Remove 
contact assembly from unit. 

(c) Ensure 
there is no clearance between 
contact lever and insulator. 

(d) Apply gra m  
scale as shown in figure. 

(e) Force 
required to move insul ator from 
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contact operating leve r should 
te between 20 and 30 grams. 

(f) If scale 
readin g exceeds specified 
limits, bend lowe r contact 
spring to obtain specified scale 
reading. 

(2) Contact G� 
(Start and Stop Contactt. 

Adjust cont act gap (start and 
stop contacts) as follows: 

(a) Refer to 
figur e  6-65. 

(b) Measure 
contact gap bet ween upper spring 
and lower spring. Gap should be 
betwe en 0.012 and 0.018 i nch. 

(c) If gap 
exceeds specified limits, bend 

>') 

) 

,�J 



( 

( 

( 

NAVELEX 0967-LP-615-3010 

GRAM SCALE 

20 TO 30 GRAMS 

UPPER CONTACT SPRING 

LOWER CONTACT SPRING 

0. 0 12 T 0 0. 01 8 IN. GAP 

FRONT VIEW 

Figure 6-65. Contact Lever and contact Gap (Start and stop 
Contacts) 

upper contact spring to obtain 
specified gap. 

(3) Contact Bracket. 
Adjust contact bracket as 
follows: 

(a) Refer to 
figure 6-66. 

(b) Place unit 
in stop position. 

(c) Latch 
clutch . 

(d) Measure 
clearance between contact 
operating lever and transfer 
lever. Clearance should be 
between 0.012 and 0.018 inch. 

(e) If 
clearance exceeds specified 
limits, loosen mounting bracket 

screws and position assembl y  to 
obtain specified cleara nce. 

(f) Tighten 
mountinq bracket screws and 
install contact assembly in 
unit. 

(4) Contact Bracket 
(Strobing). Adjust contact 

bracket (strobing ) as f ollows: 

NOTE 

When strobing auxiliary c on­
tacts, use a 7.42 unit DXD 
s cale. Synchronize t rans­
mitter distributor unit 
s ig nal genera tor with the 
DXD so the end of the stop 
p ul se image is in line with 
the stop pulse on the DXD 
s cale when transmission is 
continuous. use normal 
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CLEARANCE 

CONTACT OPERATING LEVER 

FRONT VIEW 

Figure 6-66. 

signal line direct current 
of 60 milliampere �10 p er ­
cent t o  strobe contacts. 

(a) Ensure 
contacts close within range 
specified below. 

Min 
Range 

Stop 95 divi-
Contact sions 

Start 60 divi-
Contact sions 

NOTE 

Closure 
Range 

0 divi­
sions of 
stop seg­
ment t o  
142nd divi­
sion of 
stop seg­
ment 

122nd divi­
sion of 
stop seg­
ment t o  
95th divi­
sion of 
start seg­
ment 

Breaks are permissible with­
in 5 divisions of the begin­
ning or end of a trace. 
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Contact Bracket 

(b) If.clo sure 
range is no t within specified 
limits, loosen contact bracket 
mounting screw and position 
contact bracket to obtain 
specified closure range. 

(c) Tighten 
contact bracket mounting sc rews. 

i. Rub-Out Deleter 
Adjustments. Perform rub-out 
deleter adjustments in 
accor dance with the f ollowing 
paragraphs. 

(1) Rub-out Deleter 
Bail Guide. Adjust rub-out 
delet er bail auide as follows: 

(a) Refer to 
figure 6-67. 

(b) Place each 
sensing pin in its highest 
position. 

(c) Ensure 
deleter bail mo ves freely in its 
guide. 

(d) Ensure r ub­
out d eleter bail rests against 
lower projection of sensing pin 
when rub-out permutation code is 
present. If not, loosen 
mounting screws to p oint of 
friction tightness. 

/) 
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11 
L.l 

LJ 1..1 •-• ,_, 1 __ --· \-' ' -' '-' � SCREWS 

RUB-OUT 
r- DELETER 

.A .. .. BAIL 

II II ;i I I 
L1 �� Ll L.l '-' 

RIGHT SIDE VIEW - OBLIQUE 

Figure 6-67. Rub-Out Delet er Bai l  Guide 

(e) Position 
deleter bail guide so that rub­
out dele ter rests against lower 
projection of sensing pin. 

(c ) Hold rub­
out deleter bail away f rom pin. 

(d) Apply 
spring scale push rod to sensing 
pin as shown in figure. (f) Tighten 

mounting screws. 

Spring. 
follows: 

(2) Sensing Pin 
Adjust sensing pin as 

(a) Refer to 
figure 6-68. 

(b) Place 
sensing pin in it s highest 
position. 

(e) Force 
required to move sensing pin to 
a pos it ion flush with surfa ce of 
tape guide should be be tween 3 
and 5 ounce s. 

(f) If scale 
reading exceeds specified 
limit s, install new spring. 
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SENSING PIN 
RUB-OUT 
DELETER 

BAIL GUIDE 

3 TO 5 OZ 

TO 2-1/2 OZ 

XSX RUB-OUT DELETER BAIL 

FRONT VIEW 

Figure 6-68. Sensing Pin Spring and Fub-Ou t Dele ter Ba il S pring 

(3l Rub-Ou t Deleter 
Bail Spring. Adjust rub-out 
deleter bail spring as follows: 

(a) Pefer to 
figure 6-68. 

(b) Place 
se nsing pin in its hig hest 
position. 

(C) Apply 

j. Tape Notc h Sensing 
Me chan ism Adju stme n ts. Perform 
tape notch sensin g mec hanism 

adjustments in accordance with 
the fol lowina paragraphs. 

(1l Tap e Notch 
Sensing Pin Spring. Adjust t ape 

n o tch sensing pin spring as 
fol lows: 

(a) Refer to 
spring scale pushrod to rub-out figure 6-69. 
de leter bail as shown in figure. 

(d) Force 
required to move bail away fr om 
sensing pin shoul d be 1 to 2-1/2 
ounces. 

(e) If scale 
reading exceeds specified 
l imits, install new spr ing . 
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(b) Place 
sensing p in in highest p ositi on . 

(c) A.p ply 
spring scale pu shroa to sensing 
pins as shown in figu re . 

(d) Force 
require d to move se nsing pin to 
a position flush with su rface of 

''l 
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TOP PLATE! 
li::w z:r z:z z:z z:• z:• :z:• ::z:• ::z:• ::z:b, 

TAPE NOTCH 
SENSING PIN 

TAPE NOTCH CONTA CT 
ASSEMBLY SWINGER 

EXTENSION 

8 TO 15 GRAMS 

NAVELEX 0967-LP-615-3010 

SPRING SCALE PUSHROD 

0. 008 TO 0. 015 IN. GAP 

GRAM SCALE 

FRONT VIEW 

Figure 6-69. Tape Notch Sensing Pin Spring and Tape Notch 
Sensing Contact 
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top plate should be between 1 
and 3 ounces. 

(e) If scale 
reading exceeds specified 
limits, install new spring. 

(2) Tape Notch 
Sensing Contact. Adjust tape 
no tch sensing contact as 
follows: 

(a) Refer to 
figure 6-69. 

(b) Ensure 
insulator on swinger is 
centrally positioned relative to 
ex tension on sensing pin. If 
not, loosen contact assembly 
mounting screws and position 
contact assembly to meet 
requirements. 

(c) Tighten 
mounting screws. 

(d) Place 
sensing pin flush with top plate 
and measure clearance between 
sensing pin extension and 
insulator of contact swinoer. 

(e) Measure gap 
between normally-open contacts. 
Gap should be b etween 0.008 and 
0.015 inch. 

(f) If gap 
exceeds specified limits, b end 
swinger to obtain specified 
contact gap. 

(g) Hold 
sensing pin extension away from 
swinger. Apply gram scale to 
swinger as shown in figure. 

(h) Force 
required to just separate 
normally closed contacts should 
be between 8 and 15 orams. 

(i) If scale 
reading exceeds l imits, b end 
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lower contact spring to obtain 
specified scale reading . 

(3) Contact Bracket 
(Strobinq}. Adjust contact 

bracket (strobing) as follows: 

NOTE 

When using tape notch sens­
ing contacts, use a 7.42 

unit DXD scal e. Synchro­
nize the transmitter dis­
tributor so the end of stop 
pulse image is in line wi th 
the end of stop pulse on DXD 
scale when transmission is 
continuou s. Use a normal 
direct current line signal 
of 60 milliam pere �10 per­
cent or 20 milliampere 
�10 percent to strobe these 
contacts. 

(a} To adjust 
units with tape slack arm 
proceed as follows: 

1. �nsure 
contact opens no earlier than 
the 15 mark of the first pulse 
and opens no later than the 55 
mark of the first pulse. 

2. Ensure 
contact closes no earlier than 
the 15 mark of the fifth pulse 
and closes no later than th e 55 
mark of the fif th pulse. 

3. Permit 
contact breaks between the 15 

mark and the 55 mark of the 
fifth pulse. Do not permit 
magnitude of the �reaks to 
exten d beyond these limits . 

4. If re­
quirements of steps 1, 2, and 3 

are not met, loosen bracket 
contact mounting screws and 
position contact bracke t to meet 
requirement s. 

'') 

') 
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5. 
en mounting screws. 

Tight- should be b etween C.018 and 
0.025 inches. 

(b) To adjust 
units without tap e slack armr 
proceed as follows: 

1. Ensure 
contact closes no earlier tt�n 
the 15 mark of the first pulse 
and closes no later than the 55 
mark of the first pulse. 

2. Ensure 
contact opens no earlier than 
the 15 mark of the fifth pulse 
and opens no later than the 55 
mark of the fifth pulse. 

3. Permit 
contact breaks between the 15 
and 55 marks of the first pulse. 
Do not permit the magnitude of 
the breaks to extend beyond 
these limits. 

4. If re­
quirements of steps 1r 2r and 3 
are not metr loosen bracket 
contact mounting screws and 
position contact bracket to meet 
requirements. 

en mounting screws. 
5. Tight-

k. Transmitter Stop 
Mechanism �djustments. Perform 
transmitter stop mechanism 
adjustments in accordance with 
the following paragraph. 

(1) Start-stop Gap 
(For Tabulator Controll. Adjust 

start-stop gap (for tabulator 
control) as follows: 

(a) Refer to 
figure 6-70. 

(b) Position 
timing bail on lower part of its 
cam. 

(c) Measure 
start-stop contact gap. Gap 

(d) If gap 
exceeds specified limitsr loosen 
cla�p screw which holds yield 
arm to timing arm to the point 
of friction tightness. Position 
timing arm to obtain specified 
contact gap. 

(e) Tighten 
clamp screw. 

(2) Timing Bail 
Spring. Adjust timing bail 
spring as follows: 

(a) Refer to 
figure 6-70. 

(b) Apply 
spring scale pushrod to timing 
bail as shown in figure. 

(c) Force 
required to start bail moving 
should be between 5-1/2 and 
8 ounces. 

(d) If scale 
reading exceeds specifieo 
limitsr install new spring. 

1. Tape Slack Arm 
Adjustment. Perform tape slack 
arm and tape slack contacts as 
follows: adjustment in 
accordance with the following 
paragraph. 

(1) 
figure 6-71. 

(2) 

Pefer to 

Close tape lid .  

(3) Place control 
lever in RUN position. 

(4) Raise tape slack 
arm to its maximum height. 

(5) Measu re gap 
between tape slack contacts . 
Gap should be between 0.010 and 
o. 020 inch. 
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0. 018 TO 0. 025 IN. GAP 

START-STOP CONTACT 

YIELD ARM 

CAM 

TIMING ARM �· 
TIMING BAIL I 

5-1/2 TO 8 OZ 

REAR VIEW 

TIMING BAIL 

SPRING 

Figure 6-70. Start-sto p Gap (For Tabulator Control) and Timing 
Bail Spring 
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CONTACT BRACKET 

MOUNTING SCREW 

0. 010 TO 0. 020 IN. GAP 

PRY 

POINTS 

CLAMPSCREW 

REAR VIEW 

Figure 6-71. Tape Slack Cont acts 

(6} If g ap exceeds 
specified limits, loosen clamp 
screw and position pry points to 
obtain specified contact ga p. 

(7} Tighten clamp 
screws. 

m. Tape Withhold 
�echanism Adjustmen ts. Perform 
tape withhold mechanism 
adjustments in accordance with 
the f oll�wing paragraphs. 

(1} Magnet Armature 
Gap. Adjust magnet armature gap 
as follows: 

(a) 'Refer t o  
figure 6-72. 

(b) Place 
armature in attracted position. 

(c) Measure gap 
between end of armature 
a djusting screw and plate. Gap 

should be between 0.025 and 
0.035 inch. 

(d) If gap 
exceeds specified limits, loosen 
armature a djusting screw locknut 
to point of fricti on tightnes s 
and turn screw to obtain 
specified g ap. 

(e) Tighten 
locknut. 

(2) Blocking Bail 
Arm Fccentr ic. Adjust blocki ng 
bail arm eccentric as f oll ows: 

(a} Refer to 
figure 6-73. 

(b) P lace each 
sensing pin in its lowest 
position. 

(c) Place high 
part of blocking bail arm 
eccentric pivot to right at 
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0. 025 TO 0. 035 IN. GAP 

ADJUSTING 
SCREW 

LOCKNUT 

Figure 6-72. Magnet Ar mature Gap 

approximately the same angula r  
p osition a s  feed pawl eccentric. 

(d) �sure 
there is clearance between 
extension on blocking bail and 
tail of feed pawl . 

(e) If t here is 
no clearance, loosen arm 
eccentric clampscrew and rotate 
arm eccentric until extension 
blocking bail clears tail of 
fe ed pawl. 

(f) Tighten 
clampscrew. 

(3) Blockinq Bail 
Fccentric Pivot. Adjust 
tlocking bail eccentric pivot as 
follows: 

figure 6-73. 

cl utch. 

(a) Pef er to 

(b) Trip 

(c) Place 
armature in attracted position 
and hold. 
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(d) Hole main 
shaft latched in stop position. 

(e) Measure 
clearance between blocking bail 
extension and f eed pawl at 
closest point. Clearance should 
be 0.002 and 0.035 inch. 

(f ) If 
clearance exceeds s pecified 
limits, loosen eccentric pivot 
clampscrew to p oint of friction 
tightness and r otate pivot to 
obtain specified cl earance. 

(g) Tighten 
clampscrew. 

(h) Rech eck 
blocking bail a rm eccentric 
adjus tment, paragraph 6-�.1m(2) 
and readjust if necessary. 

(i) Ensure 
there is s ome clearance n ot 
exceeding 0.015 inch between 
feed pawl and feed ratche t  at 
closest p oint as f e ed pawl is 
cammed out of ratchet during 
blocking operation (magnet 
armature in attracted p osition 
paragraph 6-5.1m(1)). 

·� 
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FEED 

PAWL 

� SOME CLEARANCE 

FEED " 
PAWL 

� �OCKING 
BAIL 

ARM 
ECCENTRIC 

b__1 

L.....--------- 0. 002 TO 0. 035 IN. 

ECCENTRIC 
PIVOT 

ECCENTRIC 
PIVOT 

CLAMP SCREW 

FRONT VIEW 

CLEARANCE 

Figure 6-73. Blocking Bail Arm Eccentric and Blocking Bail 
Eccentric Pivot 
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(j) If there is 
no cle arance or clearance 
exceeds 0.015 inch repeat 
adjustments of paragraph 
6-5.1m(2) and st ep (b) through 
(q) of this paragraph. 

f'-5.2 T F ANSMITTEF DISTFIBTJTOF 

ryNIT (LOW-L�L). The 
ad justment s for the h igh-level 
transmitter distributor unit 
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varia ble f eatures are also 
applicable to the low-level 
transmitt er distributor unit 
variable f eatures. 

6-6. TRANSMITTER DISTRIBUTOF 

BASE. There are no varia ble 
features for the transmitter 
distributor base which requ ire 
ad justment. 
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SECTION III ADJUSTMENTS 
(EARLIER DESIGN BASIC UNITS) 

6-7. TRANSMITTER DISTRIBUTOR 
UNIT. Transmitter distributor 
unit high-level adjustments are 
described in para graph 6-7.1. 
Low-level adjustments are 
described in paragraph 6-7.2. 

6-7.1 TFANSMI�TEF DISTRIBUTOR 
UNIT (HIGH-LEVEL). Perform the 
transmitter distributor unit 
high-level tape lid mechanism 
adjustments in accordance with 
the following paragraphs. 

NOTE 

Before making the following 
adjustments, remove top and 
tape guideplate from unit 
and lubricate tape lid mecha­
nism. 

a. Tape Lid. Adjust 
tape lid as follows: 

figure 6-74 
(1} Refer to 

. 

(2) Hold tape 
against notch in tape 
guideplate. 

(3) Align feedwheel 
groove in tape lid with slot in 
plate. 

(4) M easure 
clearance between tape lid and 
pivot shoulder. There should be 
some clearance not exceeding 
0.010 inch. 

(Sl If clearance is 
not as specified, l oosen tape 
lid mounting nuts to point of 
friction tiqhtness. 

(6) Insert tip of 
TP 15674 3  gauge through slot and 
into groove of lid and position 

NAVELEX 0967-LP-6 15-3010 

tape lid bracket to obtain 
specified clearance. 

(7) Tighten tap e lid 
mounting nuts. 

(8) Ensure tape lid 
front bearing rests squarely 
against tape guideplate and 
measure clearance between rear 
bearing surfa ce and tape 
guideplate. There shou ld b e  
some clearance not exceedin g 
0.003 inch. 

NOTE 

When both plates are assem­
b led on unit, lef t  edge of 
l id may touch top plate a nd 
some change in this c lear ance 
may be expected. 

(9) If clearance 
exceeds specified limits, l oo sen 
tape lid bracket rnountina screws 
to point of friction tightness. 
Press tape lid against tape 
guideplate. Position b racket to 
obtai n  spec ified clearance 
between rear bearing surf ace and 
tape guideplate. 

(1 0) Tighten brack et 
mounting screws. 

(11) Latch tape lid 
against tape guideplate. 

(12) The release 
plunger should have some end 
play. 

(13) If there is n o  
end play, l oosen eccentric 
mounting po st locknut to point 
of friction tightness. Rai se 
tap e  lid and rotate high part of 
eccentric toward tape 
guideplate. Close lid and 
rotate eccentric toward b ra ck et 
until latch just falls under 
flat on post. 
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RIGHT SIDE VIEW r-----r--------- SOME END PLAY 

BOTTOM VIEW 

TAPE LID 
BRACKET 

MOUNTING 

LATCH BAIL 
ECCENTRIC 

FEED WHEEL 
SLOT 

NUTS 

TAPE LID 
LATCH 

BAIL 

TAPE lJD BEARING BRACKET 
MOUNTING SCREWS ----

........,. ____ SOME TO 0. 003 IN. 

CLEARANCE 

Figure 6-74. 

(14) Depress plunger. 
With lin held down operate 
plunger. Tip of latch should 
c lear pos t. 

b. Taoe Lid Felease 
Plunger Spring (For Units 
without Taoe Lid Spring). 
Adjust tape lid release plunger 
spring (for units without tape 
lid spring) as follows: 

f igure 
6-75

�1) Refer to 

(2) Hold tape 
auideplat e horizontal. 

(3) U nlatch tap e  
lid. 

6-100 

SOME TO 0. 010 IN. CLEARANCE 

'!'ape Lid 

(4) Apply sprin g 
scale pushrod t o  tape lid 
release plunger as shown in 
figur e. 

(5) Force require d 
to start tape lid bail moving 

should be be tween 28 and 48 
ounces. 

(6) If scale readin g 
exc eeds specified limits, 
install n ew spring. 

6-7.2 TRANSMITT'FR DISTRIFUTOP 
UNI� (LOW-LEVEL). The 
adjustments for the high-level 
transmit ter distributor unit 
ea�lier designs are also 
applica ble to the low-level 
transmitter distributor and 
earli er designs. 
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28 TO 48 OZ ---. 

TAPE LID ------------------------------� 

TAPE LID 
RELEASE PLUNGER----------------------J' 

RELEASE PLUNGER SPRING 
TAPE LID BEARING BRACKET 

MOUNTING SCREWS ---------------------� 

TAPE LID BRACKET 
MOUNTING NUTS 

RIGHT SIDE VIEW 

Figure 6-75. Tape Lid Pelease Plunger Spring (�or Units Without 
Tape Lid Spring) 
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SECTION IV-REPAIR 

6-8. GENERAL. After a f ault 
has been isolated to a specific 
mech anical function, and the 
trouble cannot be corrected by 
nerforming an a dj ustment, a 
de fective mechanical part is 
indicated. Fepair action will 
then consist of r emoval and 
replacement of the defective 
component. 

CAUTION 

Disconnect external ac or de 
power source before working 
on transmitter distributor 
unit. 

6-9. DISASSEMBLY AND REASSEMBLY 

PFOCEDUFES. The following 
procedures are provided to 
enable the technician to 
disassemble the transmitter 
distributor set to gain access 
to a de fective c omponent and to 
reassemble the set after a 
defective component h as been 
replaced. The procedures are 
also provided to aid the 
technician when disassembly is 
required for inspection, 
cleaning, and lubrication. 

NOTE 

If a part is mounted on 
shims, the number of shims 
used at each of its mounting 
screws should be noted at 
the time of removal, so t hat 
the same shim pile -up can be 
replaced when t he part is 
reassembled. Retaining rings 
are of spring s teel and have 
a tendency to release sudden­
ly. Hold the ring with left­
hand to prevent rotation, 
and place the blade of a 
suitable screwdriver in one 
of the slots of the retain-

6-102 

ing ring. Potate the screw ­
driver in a dir ection to in­
crease the diameter of th e 
ret aining ring. It will come 
off easily without spring ing. 
Avoid loss of springs in dis­
assembly by holding one 
spr ing loop w ith th e left­
hand while gently removing 
the opposite loop with a 
spring hook or suitable 
probe. Do not stretch or 
distort springs in removal. 

a. Tran smitter 
Distributor Unit. Disassemble 
and reassemble transmitter 
distributor unit (figure 6-76) 
in accordance with the following 
paragraphs. 

(1) cover Plate. 
Remove and replace cover plate 
assembly as follows: 

(a l To remove 
the cover plate assembly 
(figure 6- 7 7), lift the cover 

plate from its aetented 
position. 

(b) To replace 
the cover plate assembly, a lign 
the ends of the cover plate and 
top p late, slide the tips of the 
plate spring under the edge of 
the top plate, and snap the 
cover plate down into its 
detented position. 

(2) Top Plate. 
Remove and replace top plate 
(figure 6-77) as follows: 

(a) To remove 
top plate, loos en the front and 
rear mounting screws and li ft 
the plate upward. 

(b) To replace 
the top plate, guide the 
mounting screws into the notch 
of the front and rear plates. 
Align the sensing pins and feed 
wheel with their respective 

'') 

') 
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Figure 6-76. Typical Transmitter Distributor Unit (Cover Plate 
Removed) 
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SPRING - r .I, ! ,, :·�CONTROL '· 
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(RAISED) 

TOP VIEW 

COVER TOP PLATE 
PLATE 

FRONT 
PANEL 

TOP PLATE AND 
TAPE GUIDEPLATE 
MOUNTING SCREWS 

TAPE 
GUIDEPLATE 

FRONT VIEW 

Figure 6-77. Plate Assemblies 

sl ots. Refer to top plate 
adjustment procedure in 
pa ragraph 6-3.1c if the plates 
do n ot align. 

(3) Tap e-Guideplate. 
Remove and replace tape 
guideplate (figure 6-77) as 
follows: 

(a) To remove 
the tape guideplate, lo osen t he 
fr ont and rea r mounting screws 
an d slide the plate u�ward. 

(b) To replace 
the tape guideplate, guide the 
mounting screws into the 
respective n otch of the front 
an d rear plates while guiding 
the tape-out pin into its n otch 
and locating the se nsing pins 
against the left edge of the 

6-10lJ 

tape guideplate. Fefe r to tape 
guideplate adjusting procedure 
in paragraph 6-3.1a(E). 

(U) Oil Feservoir. 
Remove and replace oil reserVoir 
as follows: 

(a) To remove 
the oil reservoir, remove the 
screws that secure the casting 
and lift the assembly upward and 
toward the right. 

(b) To re place 
the oil reservoir, reverse the 
procedure. 

Assembly. 
rear plate 
accor dance 
p rocedure. 

(5) Rear Plate 
Remove and replace 
assembly in 
with the following 

) 
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(a) Removal. 
To remove rear plate assembly: 

1. Remove 
cable assembly leads from start ­
stop contact assembly and magnet 
assembly. 

2. Remove 
hex huts and lockwashers from 
bottom posts. 

NAVELEX 0967-LP-615-3010 

(a) Removal. 
To remove the center plate: 

the p ost TP15 6622. 
1. Remove 

2. Remove 
the two nuts which hold the 
center plate to the two guide 
posts . 

3. Remove 
3. Remove the spring TP760 3. 

main shaft r etaining ring. 

4. Remove 
screws TP15163 0 which hold the 
plate to post TP156622. 

5. Remove 
the two screws which hold the 
clutch trip magnet assembly 
bracket to the rear plate and 
remove clutch tri p magnet 
assembly. 

6 .  Remove 
rear plate assembly from the 
remainder of the unit. 

(b) Replace­
ment. To replace the rear plate 
assembly, reverse the removal 
procedure. 

(6) Main Shaft 
Assembly. Remove and replace 
main shaft assembly as follows: 

(a) Removal. 
To remove the main shaft 
assembly, remove clamp TP156831 
and plate �P156832 from front 
plate assembly and detach the 
main shaft assembly. 

(b) Pepl ace­
ment. To reinstall the main 
Shaft assembly, replace in the 
re verse order. 

(7) Center Plate 
Assembly. Remove and replace 
center plate assembly in 
accordance with the following 
procedure. 

4. Remove 
the center plate assembly. 

(b) Replace­
ment. To r epla ce the center 
plate assembly, reverse the 
removal procedure. 

(8) Contact Fox 
Assembly. Re move and replace 
contact box assembly in 
accor dance with the followi ng 
procedure: 

(a) Removal. 
Remove contact box assemblv as 
follows: 

1. Remove 
cover plate in accordance with 
procedure in paragraph 6-9a(1). 

2. Remove 
nut and lockwasher and lift 
cover from the contact box. 

connect spring. 
3. Dis-

4. T ag 
and disconnect signal line leads 
aft er removin g two screws a nd 
lockwasher. 

5. :Remove 
two s crews, lockwashers and 
washer, and lift the contact box 
from fr ont plate. 

(1::.) Feolace­
�· To replace contact box 

6-105 
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assembly, reverse disassembly 
p rocedure. 

(9 ) Front Plate 
Mechanism. To remove f ront 
plate mechanism, refer to 
applicable detailed 
illustrations in the parts list, 
Chapter 7, and remove the rear 
plate assembly, center plate 
assembly, main shaft assembly, 
and contact box per paragraphs 
6-9a(5) through 6-9a(8). The 
remaining mechanism s in the 
distributor transmitter are 
associated with t he front plate 
and are disassembled as shown in 
the parts list illustrations. 
To disconnect leads to the tape­
out switch, remove screws, 
lockwashers, and nut plate to 
detach the switch bracket, 
adjusting bracket, bushing, and 
spacer, all of which are part of 
t.he switch assemb ly. Removal of 
the leads requires disassembly 
of the switch. To reassemble 
the front.plate mechanism, 
reverse the p rocedure followed 
in disassembly. 

(10) Reassembly of 
Transmitter Distributor. To 
reassemble the transmitter 
distributor, reverse the 
procedure used in removing the 
component mechanisms. 

NOTE 

When reassembling the trans­
mitter distributor, verify 
that the tip of the tape-
out sensing pin rides through 
the aperture for it in the 
tape lid, and that the 
upper extension of the pin 
rides under the switch swing­
er. The sensin g pins should 
be centered in their slots 
on the top plate. If the 
clutch lever is tripped, the 
pins will extend in above 
the installed position of 
the tape guideplate and 

6-106 

cover plate, and assembly 
will be easier than if 
clutch is latched. 

b. Disa ssembly And 
Reassembly of Base. Disassemble 
and reassemble transmiter 
distributor base in accordance 
with the following paragraphs. 

(1) Disassembly .  
Disassemble base as follows: 

(a) Remove 
cover and transmitter 
distributor unit per paragraph 
6-9a. Disconnect external cable 
to motor terminal board. 

CAUTION 

Be sure external power supply 
is turned off before discon­
necting base cabling. The 
signal line should also be 
shunted externally to avoid 
interference with other 
equipment on the line while 
the transmitter distributor 
is out of service. 

(b) Remove 
intermediate gear assembly. 
Disconnect ca ble from motor 
terminal boards. Remove line 
shunt switch and connector. On 
earlier standard sized models, 
remove two screws, lockwashers, 

washer, and cable clamps to 
separate signal and power input 
cables from base. 

(2) Reassembly. 
Reassemble the base in the 
reverse order of disassembly. 

t') 

) 
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CHAPTER 7 

PARTS LIST 

7-1. SCOPE. This chapter 
provides a list of maintenance 
parts and parts location 
diagrams f or Tran smitter 
Distributor Sets Model 28. 

7-2. M AI NTE NANCE PARTS LIST. 
Maintenance parts are listed by 
ma jor units, in tables 7-1 

through 7-4. The parts are 
listed for each unit in 
numerical part number sequence. 
Reference to �he applicable 
parts location diagram is 
included for each part listed. 

7-3. LIST OF MANUFAC TURERS. 
Transmitter Distributor sets 
Model 28 are manufactured by 
Teletype corporation, 
Sk okie, Illinois. 

7-4. PART S LOCAT ION DIAGRAMS. 
Figur es 7-1 through 7-54 show 
location of all parts listed in 
tables 7-1 through 7-4. T he 
parts location diagrams are used 
to locate and identif y  a 
particular part which is i ndexed 
by p art number. The u ser then 
refers to the part number in the 
applicable table to o btain a 
description of the part to b e  
ordered. 

7-5. LIST OF ABBREVIATIONS. 
Table 7-5 contains the 
explanations of a list of 
abbrev iations used through­
out the parts list. 

7 -1 
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Part 
Number 

256M 

262M 

1030 

1095 

1293 

Table 7 1. Transmitter D istrib utor Unit �XD) 

Figure Number (s) Descript ion 

7-8 Coi l, Magnet 

7-8 I Coi 1, Magnet 

7-1 I Screw, 6-40 Shoulder 

7-20 I Screw, 4-40 x 5 /32 Hex 

7-9,-10 I Screw, 4-40 x 1/8 Fil 

2191 I 7-1 t hru -10,-12, I Lockwasher 

2438 

2669 

2836 

3595 

35'98 

3599 

3606 

3636 

3640 

3646 

3649 

5740 

7002 

7603 

8896 

7-2 

-18,-19,-20,-23 

7-8 

7-2,-7 

7-7 

7-13,-14 

7-1,-2,-3,-4 
-6,-7,-18,-20 

washer, Flat 

Lockwasher 

Spri ng 

Nut, 1/4-32 Hex 

Nut, 6- 40 Hex 

7-5 thru -12, ! Nut, 4-40 Hex 
-15 thru -19, 
-23 

7-1,-6 I Nut, 6-40 Hex 

7-13,-14 ! Washer, Fla t 

7-2 �hru -6,-8 I Lockwasher 
thru -12,-14, 
-19,-20 

7-22 I Lockwasher 

7-7 !Washer, Flat 

7-17 I S crew, 2-56 x 1/4 Fil 

7-1,-2,-3,-7,-8 !Washer, Flat 
-9,-10 ,-12,-18, 
-19,-20,-23 

7-1,-5 Spring 

7-4 Shim, 0.004" Thk 

/') 
Notes 

) 
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Part 
Numb er 

31636 

�3765 

41732 

41814 

42823 

45024 

45027 

45815 

47024 

70388 

70878 

71073 

73894 

74987 

76275 

76295 

76422 

76461 

78557 

80531 

80581 

80945 

81778 

82547 

NAVELEX 0967-LP -615-3010 

Table 7-1. Transmitter Distributor tJni t (LXD) - Continued 

Figure Number (s) Description Notes 

I 7-2 !Spring 

I 7-19,-20 Washer, Flat 

I 7-7,-24 Plat e, Clamp 

I 7-24 !Bushing, Insulating 

I 7-13 !Washer, Flat 

I 7-6 !Spring 

7-19 Spring 

7-1 Lockwasher 

7-18 Washer, Flat 

7-1 Spring 

7-15,-16,-17 Spring 

7-17 Washer, Flat 

I 7-18 Screw, 6-40 set 

I 7-18 !Spring, compres sion 

I 7-3 I Plate, Nut 

I 7-3 Spring 

I 7-6 Spring 

7-3 washer, Flat 

7-4 Spring 

7-1 Washer, Flat 

7-20 Spring 

7-4 Spring 

7-8 Screw, 4-40 X 3/16 Fil 

7-7 Insulator , 0.094" Thk 
I 
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Table 7-1. Transmit ter D istributor Unit (LXD) - Continued 

Part 
Number 

8 25 48 

83497 

85318 

86283 

86 30 4  

86959 

87401 

87402 

90573 

9n790 

90791 

9112<' 

91904 

93117 

93118 

93356 

93587 

93899 

93984 

1 01386 

101714 

1('1998 

102086 

1 "'29 9 4 

1 04751 

7 -4 

Fi gure Number (s) De script ion 

7-7,- 24 I Insulator, 0.062" Thk 

7-2 2  I Washer, Flat 

7-7 !Washer, Leather 

7-1 Spring 

7-9 thru -12 Spring 

7-7 I Bush ing, Insulating 

7-8 I Spri�g 

7-8 I Spring 

7-1 I Spring 

7-6 I Washer, Flat 

7-9 t hru - 1 2 , - 2 2  I Lockwasher 

7- 2 Spring 

7-2 Washer, Flat 

7-17 Loc kwasher 

7-3,-5 Lockwasher 

7-5,-6 Washer, Felt 

7- 2,-7,-1 8 Washer, Flat 

7-19,-20 Spring 

7-8 Lo c kwasher 

7-1 Spring 

7-6,-19,-20 Spring 

7-3 Bushing , Shoulder 

7-24 Insulator 

7-1 Washer, Flat 

7-15,-16,. -17 j Spring 

Notes 
p' 

'')_, ' 
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Table 7-1. Transmitter Distributor Unit (LXD) - C ontinued 

Part 
Number 

1 0480 7 

1 10434 

110743 

111017 

111640 

11 26 2 6 

1126 3 3 

114107 

115141 

115221 

116959 

11940 1 

119647 

119648 

119649 

11965 0  

119651 

119652 

121125 

121242 

121243 

121244 

Figure Number (s) 

7-20 

7-13,-14 

7-2,-4 thru -24 

7 -23 

7-5 

7-2,-7 

7-1 

7-18 

7-6 

7-1,-4 

7-20 

7-15,-16,-17 

7-4,-6,-15,-16, 
-17 

7-2,-5,-15,-17, 

-19,-20 

7-6,-8,-15,-16, 
-17,-18 

7-6,-19,-20 

7-2,- 15 

7-1,-4,-6,-7, 
-15,-17 

7-8 

7-21 

7-21 

7-7,-21 

Description 

washer, Flat 

screw, 4-40 x 3/16 Fil 

Lockwasher 

Screw, 6-40 x 5/16 Fil 

Screw, 2-56 x 7/32 Fil 

Nut, 10-3 2  Hex 

Spring w/Wick 

Spring 

screw, 6-40 Shoulde r 

washer, Felt, 

Screw, 6 -40 Eccentric Shld 

Washer, Flat 

Ring, Retaining 

Ring, Retaining 

Ring, Retaining 

Ring, Retaining 

Ring, Retaining 

Ring, Retaining 

Washer, Spring 

Cla mp, 1/8" ID Cable 

Clamp, 3/16" ID Cable 

Clamp, 1/4" ID Cable 

Notes 
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Part 
Number 

1212115 

121246 

121247 

121248 

121249 

121250 

121251 

124177 

125011 

125015 

125126 

125220 

125229 

125253 

125802 

128357 

130499 

13 0511 

130667 

130683 

1380 34 

144216 

1 U4227 

145779 

7-6 

Table 7-1. Transmitter Distributor Uni t (LXD) - contin ued 

Figu re Number (s) 

7-21 

7-21 

7-21 

7-21 

7-21 

7-21 

7-21 

7-1,-6 

7-2,-3,-4,-6,-8, 
-10,-15 th ru 
-19,-20,-22,-24 

7-8 

Description 

' 
Clamp, 5/16" ID Cable 

Clamp, 3/8" ID Cable 

Clamp, 7/16" ID Cable 

Clamp, 1/2" ID Cable 

Clamp, 5/8" ID cable 

Clamp, 3/4" ID Cable 

Clamp, 1" ID Cable 

Lockwasher 

Washer, Flat 

Washer, F lat 

7-9 thru -12,-22 ! SCrew, 2-56 x 9 /32 Fi l 

7-22 

7-2 

7-20 

7-7 

7-2,-5,-19,-20 

7-13,-14 

7-18 

7-13,-14 

7-4 

7-3,-5 

7-21 

7-21 

7-6 

Nut , 8-40 Hex 

Nut , 6-32 Hex 

Spring 

Washer, Flat 

Ring, Ret aining 

Bea ring , Ball 

Screw, 4-� 0 x 11/64 Fi l 

Lo ckwasher 

Lockwasher 

Plate, Clamp 

Connector, Red Insulated 

Connector, Black In sulated 

Po st, Spring 

Notes ,, 

) 
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Table 7-1. Transmitter Distributor Un it (lXD) - Cont inued 

Part 
Number 

145798 

1U6643 

1&:;0013 

150026 

150027 

150 029 

150034 

., 50043 

150044 

1&::0241 

150830 

150841 

151073 

151103 

151152 

151171 

151180 

151182 

151395 

151398 

151414 

151630 

151631 

Figure Number (s) 

7-6 

7-18 

7-13.-14 

7-13 

7-14 

7-13.-14 

7-14 

7-13.-14 

7-13.-14 

7-13.-14 

7-14 

De script ion 

Pawl 

Block. Strap 

Disk. Adjusting 

Lever. Shoe Release 

Lever. Shoe Release 

Wick. Felt 

D isk. Two-Stop Clutch 

Shoe. seconda ry c lutch 

Shoe. Primary Clutch 

Spring 

Bush ing. S houlder 

7-14 !Bea ring 

7-2.-6.-8 !Screw. 4-40 x 5/32 Fil 

7-1.-4 !Spring 

7-4.-6.-9 thru /Screw. 4 -40 x 3/16 Hex 
-12.-15.-16.-17 

7-9.-10 !Toggle. contact 

7-9.-10 !Link. Toggle 

7-9 thru -12.-22 !Washer. Insulating 

7-7 Spring 

7-4 Spring 

7-21 I SWitch. Sensitive 

7-2.-3.-4,-6.-7. /Screw. 6-40 x 1/4 Hex 
-8.-19.-20 

7-2.-7 Screw. 6-40 x 5/16 Hex 

No'tes 
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Part 
Number 

151632 

1516 37 

151687 

151692 

151715 

151722 

15172 8 

151730 

151732 

151733 

1517 36 

151737 

11:1o-,n 
t..JIO£V 

151880 

152458 

152871 

1r:;2893 

153360 

153537 

153799 

153817 

15 3819 

154040 

7-8 

T a ble 7-1. Transmitter Dis tributor Unit (LXD) - Continued 

Figure Number (s) Description 

7-1,-3,-5,-7,-10 !Screw, 6-40 x 3/8 Hex 

7-4 !Screw, 4-40 x 1/4 Fi l 

7-22 !Screw, 4-40 x 7/16 Fil 

7-1,-7 !SCrew, 6-40 x 3/16 Fil 

7-15 !Spring 

7-1,-2,-3,-7,-19 !SCrew, 6-40 x 3/16 Hex 

7-13 !Spring 

7-15 !Spring 

7-13 !Screw, 4-40 x 1 1/32 Fil 

7-7,-24 !Screw, 4-40 x 9/16 Fil 

7-1 4 !Spring 

7-2,-13,-14,-19, I Screw, 4-40 x 11/64 Hex 
-20 

1 7-9,-10 

7-4,-9,-10,-11, 
-12,-15,-16,-17 

7-8 

7-1,-8 

7-3,-4,-5,-7,-8, 
-15 thru -18,-24 

7-19,-20 

7-2 

7-4 

7-9 t hru -12 

'"7-2 

1 7-1,-4 

Spring, co ntac t 

Nut, 4-40 Hex 

Shield, Termina l 

Spring 

Screw, 4-40 x 1/4 Hex 

S tud 

Screw, 6-40 x 9/32 Hex 

screw, 4-40 x 21/64 Hex 

·Screw, U-40 x 3/8 Hex 

Lockwa sher 

Leve r, Transfer 

No te s 
) 

') 
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Table 7-1. Transmitter Dis tributor Unit �XD) - Continued 

Part 
Number 

154042 

154043 

154045 

154095 

154130 

154131 

1 '5 4156 

15416 6  

154173 

154189 

154194 

154226 

154349 

154694 

1 54697 

155494 

155750 

15 575 1  

155752 

155753 

155754 

, 55755 

Figure Number (s) 

7-9,-10 

7-9,-10 

7-9,-10 

7-9,-10,-12 

7-9,-12 

7-9,-12 

7-21 

7-9,-12 

7-21 

7-9,-12 

7-9,-10 

7-9 

7-1 

7-13 

7-21 

7-1,-4 

7-3,-4,-21 

7-21 

7-21 

7 -21 

7-3,-4,-21 

7-21 

Description 

Terminal 

Terminal 

Screw, 6-40 Spl 

Eccentric, Contact Box 

Box, contact 

c over, contact 

Grommet, Rubber 

Suppres so r, Arc 

Plate 

Insulator 

Base 

B ox w/S trap 

Spring 

Disk, C lutch Cam 

Grommet, Rubber 

Spring 

Sleeve, 3/32" ID x 1/2" Lg 
Insulating 

Sleeve, 1/811 ID x 1" Lg 
Insulating 

Sleeve, 5/64" ID x 1/2" Lg 
Insulating 

Sleeve, 1/8" ID x 1/211 Lg 
Insulating 

Sleeve, 1/16" ID x 1/211 Lg 
Insulating 

Sleeve, 11/64" ID x 5/811 Lg 
Insulating 

N otes 
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Part 
Number 

Table �-1. Transmitter Distributor Unit (LXD) - Continued 

Figu re Number (s) Description Notes 

() 
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Table 7-1. Transmitter Distribut or Un it (LXD) - Co ntinue d 

( Part 
Number I Figure Number(s) Description I Notes 

156554 7-15 Bail 

1565515 7-15,-17 Plu nger, Ta pe Lid 

156556 7-15 thru -18 Bracket 

156557 7-15 Plate, Ta pe Guide 

156558 I 7-15,-17 Washer, Felt 

156559 7-15 Post 

156560 7-15,-17 Bail 

156561 I 7-15,-17 I Shaft 

1156567 7-18 Plate, Top 

156574 7-6 Post, Spring 

156575 7-6 Screw, 6-40 Eccentric Shl dr 

( 
156576 7-7 Washer, Felt 

156577 7-6 R ol ler, Detent Lever 

156578 7-6 Bail w/stu d 

156581 7-7 Stu d 

156588 7-7 Ring, Ret aining 

156589 7-7 Post, S pring 

156590 7-1 Latch 

156591 7-6,-7 Washer, Felt 

156594 7-7 Lever, Trip 

156595 7-7 Lever, Latch 

156596 7-7 Bail 

156597 7-7,-24 Plate, Fear 

( 
156598 7-2,-7 Post 

156599 I 7-7 I Plate 
I 
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Table 7-1. Transmitter Distributor Unit (LXD) - continued 

Part 
Number 

1566 02 

156608 

156609 

156618 

156621 

156622 

156623 

156624 

156625 

156631 

1c;6632 

, 566 33 

1566 36 

1566 38 

1566 39 

156640 

156641 

156643 

156644 

156647 

1566 48 

15 6649 

1 Ci66 62 

156663 

7-12 

Figure Number (s) 

7-2 

7-18 

7-18 

7-1,-4 

I 7-1 

7-6 

7-2 

I 7-1 

I 7-1 

I 7-1,-4 

I 7-8 

I 7-7 

I 7-1 

I 7-1,-4 

7-1,-19 

7-1, -4 

: 7-1 ,-4 

I 7-9 t hr u  -12 

7-9,-10,-12 

i 7-15,-1 6,-17 

[ 7-9 

I 7-1 

7-8 

I 7-9,-10,-12,-22 

Description Notes 

Plate 

Plate, Co ver 

Plate, Spring 

Post 

Guide, Transfer Lever 

Post 

Washer, Flat 

Post 

1 Bracket 

Washer, Felt 

SCrew, 6-UO x 13/32 Hex 

I Washer, F elt 

!Wheel, Feed 

!Guide, Transfer Lever 

Post 

Post 

Pin, Sensing 

Bracket 

Link, Dri ve 

Lever, Start-Stop 

contact Box Assembly 

Plate, Front 

Plate 

Bushing, Insulating I 

.""} 

) 

'� 
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( 

(, 

Part 
Number 

1566 68 

156673 

156677 

15674 7 

156773 

156777 

156778 

156779 

156780 

156782 

156811 

156817 

156831 

156832 

156833 

156836 

156844 

156880 

156881 

157240 

158182 

158186 

158258 

158625 

158626 

NAVELEX 0967-LP-615-3010 

Tab le 7-1. T�ansmitt er Distribut or Unit (LXD) - Contin ued 

Figu re Number (s) Description N otes 

7-6 screw, 6-40 Spl 

7-15,-16,-17 B ail w/Stud 

7-8 Plate, In su lat or 

7-9,-12 Scr ew, 6-40 x 19/64 Hex 

7-6 Modific ation Kit 

7-6 Jumper, 2" Black 

7-18 Rod 

7-18 Plu nger 

7-18 Bra cket, D etent 

7-2 ,- 7 Nut, 6-40 Spl 

7-15,-17 Guide, Left 

7-8 Shaft 

"7-2 Clamp 

7-2 Plate 

7-13,-14 D rum Assembly, Clut ch 

7-13 Cam shaft 

7-13,-14 Gear, 40T 

7-8 Jumper, 2 -3/8" Black 

7-8 Jumper, 1 -1 /2" Black 

7-5 Spring 

7-14 Disk, Clutc h Cam 

7-16 Sc r ew, 4-40 x 7 /32 Fil 

7-21 Connec tor , 20-Pt Plug 

7-15 Bra cket w/Stud 

7-15 Bra cket w/Stud s 

7-13 
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Part 
Number 

Table 7-1. T ransmitter Distributor Unit (LXD) - Continued 

Figure Number (s) Description Notes 

") 



( 

( 

( 

P art 
Number 

160 399 

160.59 3 

160596 

160597 

160598 

160599 

160600 

16060 1 

1606 02 

16060 q 

160605 

160606 

160607 

160608 

160613 

160615 

160616 

160621 

160622 

16062'3 

16 0625 

160626 

160627 

16 0628 

160629 

NAVELEX 0967-LP-615-30 10 

Table 7-1. Transmitter Distributor Unit �XD) - Contin ue d 

Figure Number (s) 

7-7 

7-7 

7-3 

7-7 

7-7 

7-7 

7-7 

7-7 

7-6 

7-6, -19, -20 

7-6 

7-6 

7-6 

7-7, -2q 

7-6-2 0 

7-7 

7-6, -19 

7-8 

7-8 

7-8 

7-2 

7-3, -5 

7-3, -5 

7-3, -5 

7-3 

Description Notes 

Spring, contact 

Terminal 

Spring 

Plate 

Stiffener 

Wick, Leatner 

Reservoir, Oil 

Guard 

Arm 

Post 

Arm 

Arm w/Spring-Post 

B ail 

Bracket, contact 

Arm w/Hub 

Reservoir Assembly 

Plate 

Bracket 

. Guide 

Shield 

Clip w/Wick 

Insulator, 0.031" Thk 

Bushing , Insulating 

Spring, Contact 

Bracket, contact 

7-15 
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Par t 
Number 

16 06 3 0  

160631 

16 0632 

160634 

16 06 35 

16 06 38 

16 06 39 

16064 0 

160647 

1611 17 

161291 

1614 39 

1614 4 0  

161591 

16159 2 

161594 

162 249 

16 24 62 

16 249 3 

162498 

162499 

16250() 

1625 01 

162503 

7-16 

Table 7-1. T ra nsmitter Distributor Unit �Y.D) - continued 

Figure Number (s) Description Notes 

I 7-3,-5 Spring, contact 

I 7-3,-5 Spring, Contact 

17-3 Contact Assembly 

7-6 Post 

7-6 Bail 

7-3 Bracket, Spring 

17-7 Contact Assembly 

17-1,-15 Pin, Tape-out sensing 

17-15,-18 I Lid, Tape 

17-6 !Spring 

17-15,-17 !Bushing 

17-7 l wic�, Felt 

17-15,-16,-17 1 spring 

17-2 !Cable Assembly 

7-2 Plate w/Studs 

7-21 connec tor, 36 -Pt �lug 

I 7-2 !screw, 6-3 2 Insulating 

7-2 Modification Ki t 

7-4 Bail 

7-U 
,screw, 4-40 Eccentric 

I 7-4 ! Nut, 4-40 Shoulder 

I 7-4 !Arm, sensing 

I 7-U !Post, Spring 

� 7-U I Shaft, Spring I 

'") 

) 

·� 
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Table 7-1. T ransmitter Distribut or Unit (LXD) - Continued 

Part 
Number 

16257 3 

162891 

1E2997 

163445 

163536 

163665 

163666 

163991 

163992 

163995 

163996 

163997 

163998 

163999 

164000 

164285 

164467 

164468 

164469 

16 4470 

1�4471 

164472 

165027 

170276 

170277 

Figure Number (s) 

7-14 

7-9 

7-� 

7-9,-10 

7-9 

7-15 

7-15 

7-17 

7-2 

7-17 

7-4 

7-17 

7-6 

7-17 

7-4 

7-13 

7-15,-16,-17 

7-15,-16,-17 

7-15,-16,-17 

7-15,-16,-17 

7-15,-16,-17 

7-16 

7-8 

7-18 

7-17 

De scription N ote s 

Retainer 

Cover, Contact Box 

Contact B ox Assembly 

Insulat or, Str ip 

Spacer, 0.562" Thk 

Modification Kit 

Guide, Right 

Shaft 

Ar m, Extension 

Plate 

contact A ssembly 

Ba il 

Bail 

Plate, Tape Guide 

I • 

PJ.n, Tape-Out 

Cam shaft 

Po st, Eccentric 

Bail 

P o st 

Bracket w/Stud 

Bracket w/Studs 

Modificat ion Kit 

Network, Spark Suppre ssion 

Plate, cover 

Lid, Tape 

7-17 



NAVELEX 0 9 67-LP-615-3010 

Table 7-1. Trans mitter Distributor Unit (LXD) - Contin ued 

P art 
Numb er 

170282 

171671 

171672 

171952 

171972 

1727 64 

17 2881 

172885 

172887 

172889 

172890 

17289 9 

172900, 

173118 

173171 

173173 

173208 

173349 

173350 

17 3351 

173359 

173424 

174 010 

174087 

7-18 

Fi gur e  N'UITlber (s) 

I 7-1 

I 7-21 

I 7-21 

I 7-21 

I 7-21 

I 7-15 

I 7-7 

I 7-1 

7- 8 

7-14 

I 7-14 

I 7-4 

I "'7-" 
I ,-� 

I 7-4 

7-2 

7-14 

I 7-7 

7-13 

7-15 

7-4 

7-4 

7-6 

17-1,-4 , 7-6 

Description Notes 

I Nut , 6-40 Hex 

: Connector , Blu e Insulat ed 

I Connector , Fed Insulator 

I Connector , Gr e en Shielding 

I C onnector, Gre en Insulated 

I Guide, Left 

I Res ervoir Assembly, Oil 

I Arm, cam Follower 

I 
Bail 

I Shaft, Main 

I Camsleeve 

) Post, Guide 

I Post, Stop 

Cable 

Plate w/Stud 

I 
Disk 

I Wick, Leather 

Camshaft 

Guide, '!'ape 

1 Finger w/Posts 

Guide 

Bail, Sensing 

1 Plate 

I Modific ation Kit 

"") 

) 

,,� 
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Table 7-1. Transmitter Distributor Unit (LXD) - Contin ued. 

( Part 
Number Figure Number (s) De scription I Note s 

174263 7-1 Pin, Tape Editing 

174265 7-3 contact Assembly 

174266 7-3 Bracket, Contact 

174267 7-18 Plate w/Studs 

174272 7-3 Bracket, Contact 

174273 7-3 Arm, Exte n sion 

174275 7-5 Fee dwhe el 

174276 7-5 Roller 

1'74277 7-5 Lever w/Stud 

174279 7-5 Ratchet w/Shaft 

1;4281 7-5 Bracket w/Bushing 

( 174283 I 7-5 Contact Asse mbly, Tape Motion 

17 428 4 I 7-16,-19 Plate, Tap e  Guide 

174286 I 7-3 B ail w/ Sp ac er 

174287 I 7-3 Pin, Tape-out 

17 428 8 7-16 Shaft 

174290 7-16 Gui de w/Bail, Tape 

1'74292 7-16 Gui de, I.eft 

174293 7-16 B ai l  

174294 7-16 Spring, Torsi on 

174295 1 7-3 Contact Asse mbly, Tap e-out 

17 430 3 7-3 Sle eve 

174304 7-3 Spring, Contact 

"" 
174305 I 7-3 I Spring, Torsion 

174309 I 7-18 ! Modif ic ation Kit 
I 

7-19 
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Tabl e 7-1. Transmitter Distributor Unit �XD) - Continued 

P ar t  
Number 

174342 

174349 

174411 

174412 

174413 

174414 

174415 

17 4416 

174420 

174421 

17 449 1 

176389 

17639 0 

176603 

176605 

1766 06 

176607 

1766 08 

1766 09 

17704$3 

17706 0  

178499 

178535 

179163 

7-20 

Fi gu re Numbe r (s) 

7-16 

7-15,-16 ,-18 

7-10 

7-10 

7-10 

7-10 

7-10 

7-10 

7-10 

7-10 

7-9 

7-18 

7-18 

7-18 

7-18 

7-18 

7-15,-18 

7-18 

7-3 

7-4 

7-1,-15,-18 

7-3 

7-8 

7-5 

Descri ption 

Lid, Tape 

Plate 

Insulator 

Spacer, 0 .531" Thk 

Terminal 

Bushing 

Cover, Contact Box 

Box, Contact 

Contact Box Assembly 

Filter, R.F. 

! Modification Ki t 

\ Label, Free-Stop 

I 
Label, Fun 

I 
Bracket w/Stud 

I 

Lever, Sensing 

Lever, SWit ch Actuating 

Plate w/Studs 

Plate w/Studs 

Spring, contact 

I Lat ch 
I 

Pin w/Sleeve, Sensi ng 

Contact Assembly 

Su ppressor, Spark 

Sti ffener 

I 

Notes 

··� 

) 

.,J 
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Table 7-1. Transmitter Distr i butor Unit (LXD) - Cont.inued 

I I 

( P art 
Number I Figure Number (s) Description I Notes 

119161 11-5 Screw, 4 -4 0  Ecc entric Shldr 

179189 17-1 !Screw, 6-40 Ecc entric Shldr 

179262 17-3 !Bracket, Spring 

179639 17-11,-12 Contact Assem bly 

179643 I 7-11 Network, Filter 

17974 8 17-21 !Connector, 5-Ft Plug 

17 97 4 9  17-21 !Connector, 5-Pt Receptacle 

17 988 4 17-5,-19 Plate, Front 

192013 17-21 connector, 50-Pt Plug Type 

192236 17-13 Gear, 60T 

192237 1 7-18 Plate, cover 

( 19 2591 7-2 Plate w/S tuds 

192600 7-12 contact Box Assembly 

19 3852 7-13 Spring 

194034 7-4 Modification Kit 

194048 7-11,-22 Screw, 4-4 0 Spl 

194106 7-19 Bracket, Spring 

19 420 4 7-15,-16 Guide, Tape 

194341 7-4 Cable �.ss embly 

194354 7-13 Gea r, 4 5T 

194357 7-13 Camshaft 

19 4502 7-13 Camshaft 

194503 7-6 Plate, Center 

194505 7- 6 Follower, Cam 

l 
194506 I 7-6 !Bracket, cam Fo llower Guide 

I 

7-21 
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Part 
Number 

194578 

194901 

194 98 2 

195186 

19518 7 

195651 

195652 

19 5923 

197920 

197966 

197967 

197994 

198605 

198607 

198610 

198672 

19867 3 

199110 

199111 

199112 

199126 

199129 

199130 

199131 

7-22 

Table 7-1. Transmi tter Distributor Uni t �XD) - Contin ued 

Figure Number (s) 

7-13 

7-11,-2 2  

7-21 

7-9,-12 

7-9,-11 

7-11 

7-11 

7-9 

7-12 

7-15 

7-18 

7-15 

, 7-21 

I 

7-21 

7-11 

7-15 

7-15 

1 7-15 

I 
7-15 

7-15 

7-1 

7-1 

7-2 

7-2 

Description 

Camshaft 

Screw, 4-4 0 Spl 

Clip, c onnecto r 

Screw, 4-4 0 x 7 /8 Hex 

Screw, 4-40 x 1-1/2 Hex 

Box, Contact 

Cover, Contact Box 

Fil ter, RF 

contact Box Assembly 

Plate w/S tud 

Plate w/Stud 

Modification Kit 

Connector, 4-Pt Plug 

Connector, 4-Ft Receptacle 

contact Box Assembly 

Modification Kit 

Guide, Right 

i Guide, Fight 

I Lever, Tight-Ta pe 

I 

Bail 

Lever, Tape Advance 

Pawl, Feed 

Plate 

Plate, Clamp 

Notes 
') 

) 

c) 
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( 

( 

Part 
Number 

199133 

199134 

199138 

199140 

199143 

199146 

199147 

199148 

199149 

199151 

1CJ9153 

199154 

199159 

NAVELEX 0967-LP-615-30 10 

Table 7-1. Tra nsmitter Distrib utor Unit (LXD) - Contin ued 

Figure Number (s) 

7-7 

7-18 

7-13 

7-13 

7-13 

7-5 

7-5 

7-5 

7-5 

7-5 

7-16 

7-16 

7-13 

Description Notes 

Post, Spr ing 

Plate w/Stud 

Link, Drive 

Link, Driven 

Spacer, 0.316" Thk 

Bracket w/Bushing 

Plate, Nut 

Clamp 

Bracket 

Lever 

Shaft 

Plate 

Camshaft 

199160 7-13 camshaft 

199163 7-2 Bracket 

199175 7-5 Bracket 

199190 7-1 Screw, 4-4C Shoulder 

199193 7-11,-12 Bushing , Insula ting 

199196 7-11 Link 

199229 7-15 Modification I<i t 

19948 2 7-13 Camshaft 

199505 7-11 Conta ct Box Assembly 

199507 7-15 rGuide, Left 

301685 7-17 Guide, Ta pe 

301686 7-17 Nut, 2-56 Shoulder 

7-23 
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Part 
Nu mber 

3016 93 

�01702 

304665 

3f'4762 

30476 3 

30476U 

304765 

30 4766 

304767 

305008 

305767 

30 59 97 

305998 

306001 

30600U 

3f'6006 

306007 

3'16009 

306010 

30 6011 

306013 

Table 7-1. Tra nsmitt er Distributor Unit (LXD) - Cont inued 

Figu re Number (s) 

1 7-17 

7-17 

7-4 

7-1 

7-1 

7-7 

7-1 

I 1-1 

I 7-1 

I 7-1 2  

I 7-20 

I 7-19,-20 

I 7-19 -20 
I 

, 

I 1-20 

I 7-20 

7-20 

I 7-19,-20 

7-20 

I 7-19,-20 

7-19,-20 

I 7-19,-20 

Description Notes 

Pla t e  

Plate w/Studs 

Modification Rit 

Latch 

Plate, Wear 

Post 

Post, Eccentric 

I Bail, Operating 

I Bai l, Tri p 

I Contact Box Assembly 

I Arm 

Lever ,  Trip 

Post 

P i n ,  Tape-out 

Lever, Feset 

Link, Reset 

Bracket , Spring 

Bracket 

Bai l, Depr essor 

Sleeve, Stop 

I Bai l, Res et 

306015 7-19,-20 l Bracket, Spring 
I 

306016 I 7-20 Latch 

::106017 I 7-19,-20 Bail, Adjusting I 
7-2U 

') 

) 

.. ,) 
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Part 
Numb er 

307283 

311271 

311453 

311538 

315548 

315760 

317385 

320043 

320054 

320410 

320416 

320418 

320424 

321143 

321267 

321268 

321269 

321270 

321271 

321273 

321284 

323646 

323767 

323768 

323769 

NAVELEX 09 6 7-LP-615- 3010 

Table 7-1. Transmitter Distributor Unit �XD) - Continued 

Figure Numb er (s) 

7-19,-20 

7-1 

7-5 

7-13 

7-12 

7-12 

7-19 

7-22 

7-22,-23 

7-6 

7-21 

7-21 

7-1 

7-12,-22 

1 7-22 

7-22 

7-22 

7-22 

7-22 

7-22 

7-23 

7-22 

7-19 

7-19 

7-19 

Descripti on Notes 

Anc hor , Spring 

S tud 

R oller 

Camshaft 

Box, Contact 

contact Box Assembly 

Pin, Tape-O ut 

cover, Outer 

Cable Assembly 

Terminal, Spade Type 

Terminal, Fing Type 

Terminal, Ring Type 

Bail 

Link 

Box w/Bracket 

Network, Filter 

Insulator 

Box, Inner 

Posts, Nylon 

cover , Inner 

Bracket, connector Mounting 

Contact Box Assembly 

Arm 

Spr ing 

Bracket 

7-25 
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Part 
Number 

323770 

3237 71 

323772 

3237 73 

323774 

3?37 75 

323838 

32'5947 

325949 

325950 

3 2 59 5, 

3259 86 

326354 

326358 

326360 

326371 

326748 

32674 9 

32675(' 

326751 

326752 

32 7119 

327258 

327445 

7-26 

T able 7-1. Transmitter Distributor Unit (LXD) - Continued 

Figu re Number (s) 

7-19 

7-19 

7-19 

7-19 

7-19 

7-16,-19 

7-22 

7-22 

7-22 

7-22 

7-22 

7-6 

7-8 

7-24 

7-24 

7-8 

7-24 

7-24 

7-24 

7-24 

7-24 

7-1 0  

7-21 

7-4 

Description 

L atch 

Arm 

Link, R eset 

Lever, Pe set 

Screw, 4-40 x 3/8 Shoulder 

L id, Tape 

Eccentric , Cont act Box 

Con tact A ssembly 

Screw, 8-32 x 1 Nylon Fil 

Screw, 8-32 x 1/2 Nylon 

Nut, 6-32 Nylon Hex 

Spring 

c ore 

Spring, contact 

Spring, Contact 

Magnet Ass embly 

Strap, contact 

Card, Circuit 

Board, Filter 

Resistor, 220 Ohm 

1Capacitor, 0.03 MFD 

Screw, u-40 x 1/2 Hex 

Sleeve, 5/64" ID x 1/411 Lg 
Insulating 

F in ger 

Notes 
,, 

:> 

\,J 
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Part 
Number 

327476 

328175 

333635 

NAVELEX 096 7-LP-615-3010 

Table 7-1. Transmitter Distributor Unit (LXO) - continued 

Figure Number ( s) 

7-4 

7-2 

7-24 

Description Notes 

Gu ide 

Nut, 3-48 Hex 

Contact Assembly 

7-27 
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Table 7 2. Transmitter and T ransmitter Dis t ribut or Base (LXDB) 

Part 
Number 

2191 

2322 

Figure Number (s) 

7-25 thru -31, 
-33 thru -36 

7-25,-28 

Description 

Lockwasher 

Lockwasher 

2669 I 7-25 thru -31,-331 Lockwasher 

3438 

3598 

3606 

3639 

3640 

3646 

5599 

7002 

8330 

34432 

42827 

44048 

45026 

45815 

55219 

61085 

70073 

74014 

74032 

74100 

75607 

7-28 

7-25,-26,-35 

7-28,-35 

7-26 

7-35 

7-30 

7-27 

7-27 

7-25,-26,-33 

Washer, Flat 

Nut , 6-40 Hex 

Nut, 6-40 Hex 

Lockwasher 

Lockwasher 

Lockwasher 

Nut, 8-32 Hex 

washer, Flat 

7-31,-35 !Washer, Flat 

7-28,-29,-30, !Washer, Flat 
-33,-35 

7-25 !Screw, 3-4 8  x 1/4 Fil 

7-25,-26,-27 !Washer, Flat 

7-25,-26,-28,-33 !SCrew, 3-48 Shoulder 

7-34 ILockwasher 

7-25,-26 !SCrew, 8-32 x 3/8 Fil 

7-27 ILockwasher 

7-25,-26,-28,-33 !Nut, 3-48 Hex 

7-28,-31 !Screw, 10-32 x 3/4 Hex 

7-25,-26,-28 !Washer, Flat 

7-25,-26,-27,-33 !Washer, Leather 

7-28 Washer, Flat 

N otes 

:) 

) 

,�) 
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Table 7-2 . Transmitter and Transmitter Distrib utor Base (LXDB) -
Continued 

Par t 
Number 

83561 

84551 

89822 

90790 

91683 

91684 

95063 

98726 

99381 

100832 

10 2416 

104124 

104672 

107393 

110435 

110743 

111017 

111516 

112080 

112626 

113203 

1144 66 

1144 67 

Figure Number( s) 

7-28 

7-32 

7-32 

7-35,-36 

7-25,-26 

7-25,-26 

7-32 

7-27 

7-25,-26 

7-28 

7-35 

Description 

Washer, Sp ring 

Jumper, 5-1/5" Black 

Jumper, 3 -11/16 "  Black 

washer, F lat 

Nut, 15/32-32 Hex 

Nut, 15/32-32 Ring 

connector , 3-Pt Plug 

Screw, 3-38 x 1/4 Fil 

Foot, Rubber 

Scr ew, No. 0 x 3/16 D rive 

Screw, 6-40 Shoulde r 

7-25,-28 I Screw, 1/4-32 x 11/32 Hex 

7-32 !connector, 12- P t Plug 

7-28 SWit ch, SP-ST Toggle 

7-35 Nut, 4 -40 Hex 

7-25,-26,-34, I Lockwasher 
-35,-36 

7-25,-26 ,-28,-34 I Screw, 6-40 x 5/16 Fil 

7-28 I Washer, F lat 

7-26 !washer, F lat 

7-25,-26,-28 I Nut, 10-32 Hex 

7-32 I C9r d 

7-25,-27 I connector, 3-Pt Rcp t 

7-25,-27 connector, 3-Ft P lug 

Notes 

7-29 
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Table 7-2. Transmitter and Transmitter Distrib utor Base (LXDB) -
Continued 

Part 
Number I 'Figure Number (s ) Descript ion I Notes 

114478 I 7-25 Nut, 15/32-32 Hex 

116499 I 7-25,-27 I SWitch, Toggle 

116669 I 7-27 I Lens, Red 

116699 I 7-27 I Lamp, 1/25 Watt Neon 

1173 66 I 7-32 Jumper, 8-1 /2" Green 

117535 I 7-25,-26,-33 Washer, Flat 

117878 I 7-32 Jumper, 3" Black 

119634 I 7-27 I Button, Plug 

119651 I 7-28 I Ring, Ret aining 

1 1 9652 I 7-35 I Ring, Retaining 

119655 I 7-36 IRing, Retaining 

120175 I 7-25,-26,-27 I Plate, ON-OFF 

120206 I 7-27 \ Socket, Lamp 

120557 I 7-25,-26 Washer, Flat 

121242 I 7-32 Clamp, 1/8" ID cable 

121243 I 7-32 I Clamp, 3/16" ID Cable 

121244 I 7-25,-32,-33 I Clamp, 1/4" ID Cable 

121245 I 7-32 I Clamp, 5/16" ID Cable 

121246 I 7-25,-32 I Clamp, 3/8" ID Cable 

121247 I 7-32 I Clamp, 7/1611 ID Cable 

121248 I 7-32,-33 I Clamp, 1/211 ID Cable 

121249 I 7-32 I Clamp, 5/8" ID Cable 

121250 I 7-32 I Clamp, 3/4" ID Cable 

121251 , 7-32 I Clamp, 1" ID Cable 

7-30 
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Table 7-2. Transmitter and Transmitter D is tributor Base (LXDB) -
Con tinued 

Par t  
Number 

124396 

124850 

125011 

125170 

125181 

125802 

136148 

139159 

., 42665 

145313 

145368 

145370 

145373 

145375 

145381 

14538 3 

14538 4 

14538 5 

145386 

146647 

150646 

150949 

150950 

151152 

Figure Num ber (s) 

7-25,-26,-34 

7-28 

7-25,-26,-28 

7-27 

7-31 

7-35 

7-25,-26 

7-32 

7-25,-26 

7-35 

7-36 

7-36 

7-35 

7-35 

7-35 

7-35 

7-35 

7-35 

7-35 

7-36 

7-35 

7-28 

7-28 

7-30 

Description 

Switch As sembly 

Screw, 10-32 x 15/32 Fil 

Washer, F lat 

Screw, 8-32 x 5/16 Fil 

Screw, 2-56 x 3/8 Fil 

Washer, Flat 

Modification Kit 

Connec tor, 3-Pt Plug 

Nut, 8-32 Spl 

Washer, Felt 

Gear, 27T 

Gear, 42T 

Gear, 66T 

Gear, 63T 

Washer, Thrus t  

Key 

Pin , Guide 

Spring, compres sion 

Sleeve 

Bel t, SOT 

Screw, 6-40 Shoulder 

Plate,. Serial 

Plate, Code 

Screw,. 4-40 x 3/16 Hex 

Notes 
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Table 7-2. T ransmitter and Transmitter Dis tributor Base (LXDB) -
Continued 

Part 
Number 

151245 

151335 

1513 46 

151411 

151412 

15141U 

151416 

151442 

151606 

151610 

151618 

151630 

151631 

151632 

151657 

151658 

151659 

151660 

151690 

151692 

151694 

15172 2 

151723 

1-32 

Figure Number (s ) Des cription 

7-35 I washer. Felt 

7-25,-26.-28 I stud 

7-31.-35 I Screw. 6-40 x 3/8 Fil 

7-25,-26.-28.-34 ! Block. Terminal 

7-25.-26.-28.-34 I Insulator. Terminal Block 

7-26.-28.-32 I Switch, Sensitive 

7-25.-26.-28.-34 I Nut. 6-40 Terminal 

7-28 I screw. 6-40 x 1/2 Hex 

7-26.-28 !screw. 10-32 x 1/4 Hex 

7-31.-35.-36 ! Washer. Flat 

7-31 

7-25 th ru -28. 
-31.-33.-34 

7-29.-30,-31,-34 
-35.-36 

7-25.-31.-33.-36 

7-26 

1 7-26 
I 

1 7-36 

I 
7-35 

7-31.-34 

1-30 

7-29.-30 

7-29.-3 0.-31,-33 

screw. 6-40 x 7/16 Fil 

screw. 6-40 x 1/4 Hex 

screw. 6-40 x 5/16 Hex 

screw, 6-40 x 3/8 Hex 

Screw, 6-40 x 1/4 Fil 

screw, 6-40 x 5/16 Fil 

screw, 6-40 x 1/2 Fil 

screw. 6-40 x 7/8 Fil 

Screw, 10-3� x 5/16 Fil 

Screw, 6-40 x 3/16 Fil 

Screw, 6-40 x 11/32 Fil 

Screw, 6-40 x 3/16 Fil 

7-25.-27.-28 ,-33 I Screw. 10-32 x 3/8 Hex 

Notes 

') 

) 
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Table 7-2. Transmitter a nd Transmitter Distributor Base (LXDB) -
Continued 

Part 
Number 

15172 4 

151731 

1518 19 

1518 27 

1151922 

., 524 41 

152887 

15 28 93 

., 534 41 

153442 

153537 

153819 

153939 

154689 

155551 

155750 

15575 1 

15 5752 

15 5753 

155 754 

155755 

Figure Number ( s) Description 

7-35 Screw, 10-32 x 5/8 Hex 

7-34 I Screw, 4-40 x 7/8 Fil 

7-32 I Jumper, 3" Black 

7-25,-26,-34 I Strap, Terminal 

7-34 I Clamp 

7-35 Washer, Flat 

7-35 Screw, 4-40 x 1/2 Hex 

7-25,-26,-28,-36 I Screw, 4-40 x 1/4 Hex 

7-26,-29,-30 I Screw, 10-32 x 7/16 Hex 

7-28 Screw, 10-32 x 1/2 Hex 

7-31 Screw, 6-4 0 x 9/32 Hex 

7-2 5,-26,-28,-33 I Lockwasher 

7-32 !Jumper, 4" Black 

7-32 I Jumper, 3 "  Black 

7-2 9,-30,-36 I Cl amp, Bearing 

7-32"" I Sleeve, 3/32 ID x 1/2" Lg 
Insulating 

7-32 I Sleeve, 1/8 " ID x 1" Lg 
Insulating 

7-32 I Sleeve, 5/64" x 1/2" Lg 
Insulating 

7-28,-32 I Sleeve, 1/8" ID x 1/2" Lg 
Insulating 

7- 3 2 I s 1 e eve , 1 /1 6" I D x 1 /2 " Lg 
Insulating 

7-32 Sleeve, 11/64" ID x 5/8" 
Lg Insulating 

Notes 

7-33 
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Table 7-2. Tra ns mitter a nd Tra nsmitter Dis trib utor Base (LXDB) -
Continue d 

Part 
Number I Figure Num ber (s) 

156501 7-25,-27 

156626 7-29 

156627 7-29 

156628 7-29 

156629 7-29 

156656 7-32 

156658 7-29 

156659 7-29 

156725 7-29 

156726 7-29 

156728 7-29 

156751 7-25 

156752 7-25 

156753 7-25 

156754 7-25 

156755 7-25 

156756 7-25 

156757 7-25,-26 

, 56758 7-25,-26 ,-28 

156764 7-25,-26 ,-28 

156805 7-29 

156806 7-29 

156807 7-29 

156808 7-29 

7-34 

Description 

Screw , 6-40 x 7/32 Fil 

Gear, 88T 

Pinion, 18T 

Gear, 72T 

Pinion, 24T 

Jumper, 2-3/4" Black 

Gea rset , 6 0 WPM 

Gearset , 100 WPM 

Pinion, 24T 

Gear, 94T 

Gearset , 75 WPM 

Plate, Base 

B ar 

Bar 

Plate w/Spacers 

Pla te w/Spacers 

Guard 

Bracket ,  Sw itch 

Bracket 

!Stud 

Ret ainer 

Pos t  

Disk 

Disk 

I Notes 

� 

) 
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Table 7-2. Trans mitter and Tran smi tter Dis trib utor Base (LXDB) -
Con tinued 

( 
Par t 

Number I Figure Num ber(s) Descrip tion I Notes 

156819 I 7-29,-3 0 S haft, Bearing 

156821 I 7-29 !Housing, Bearing 

157195 7-34 Stud 

157215 7-25,-26,-28 Mount, Vib ration 

158745 I 7-36 Cla mp, Bearing 

158788 I 7-29 !Clamp, Bearing 

159341 I 7-31,-35,-36 Bearing, Bal l 

161238 I 7-27,-32 Connector, 36-Pt Rcpt 

161239 I 7-25,-32 con nector, 36-Pt Plug 

161246 7-29,-30,-36 Pinion, 2 0T 

( 161351 7-29 Gear, 49T 

161352 7-29 Pin ion, 11T 

161353 7-29 Gear, 63T 

161354 7-29 Pinion, 1ST 

161358 '7-29 Gearset, 67 WPM 

161359 '7-29 Gearset, 71 WPM 

161520 7-31 Bel t, 64T 

161548 7-28 B racket, SWitch 

161595 I 7-25,-26,-28,-3 2  Con nector, 36-Pt Rcpt 

162072 7-34 Capacitor, 88 to 108 MFD 

162199 7-26 Latch 

162201 7-26 Guard 

162202 '7-26 I Bar 

( 162203 , 7-26 I B ar 

I 
7-35 
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Table 7-2. Tra nsmitter a nd T ransmitter Distribut or Base (LXDB) -
Continued 

Part 
Number I Figure Number(s) Description I Notes 

162204 7-26 Plate 

162205 7-26,-34 Plate 

162206 I 7-26 Plate, Base 

16 2215 7-28 Hub 

16 2291 7-25,-26 Bracket, Connector Mounting 

162463 7-25 Modification Kit 

16 3702 7-28 Pan w/Brackets 

163704 7-28 Base 

163705 7-28 Bracket, Connector 

163707 7-28 Post 

163708 7-28 Clamp 

163709 ! 7-28 I Bushing, Eccent ric 

163710 ! 7-28 I Plate, Adjusting 

163711 I 7-28 I Plate, Mounting 

16 3712 7-28 Eccentric 

16 3713 7-28 Plate 

163716 7-29 Pul ley, 14T 

163722 I 7-31 I Bar, Mounting Plate 

16 3723 I 7-31 ! Clamp 

163724 7-31 Plate 

16 37 25 7-31 Gear, 40T 

16 3728 I 7-31 I Plate, Bear ing Mounting 

16 37 29 I 7-31 I Clamp, Bearing 

16 37 30 I 7-31 I Hub 

7-36 
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Table 7-2. Transmitter and Transmitter Distributor Base (LXDB) -
C ontinued 

( 
Part 

Number Figu re Number (s) Description I Notes 

16 37 31 7-31 Pulley, 28T 

16 3733 7-30 Pulley, 16T 

16 37 36 7-30 Hou sing , Bearing 

1637 37 7-30,-36 Clamp, Bearing 

1 f) 37 41 7-31 P la te, Bearing Moun ting 

16 3743 7-31 Pulley, 32T 

163744 7-31 Bel t, 85T 

163757 7-28 Cable Assem bly 

164119 7-28 Pla te, Teletype !dent 

16 468 4 7-28 Bracket 

( 
164685 7-28 B racket 

164906 7-32 Cable Assembly 

164965 7-35 Washer, Flat 

16 5082 7-26 Clamp, Cable 

16 5083 7-26 Keeper, Clamp 

170863 7-26 Mou nt, Vi bration 

173098 7-30 Gearset, 60 WPM 

173099 7-30 Gear, 110T 

173100 7-30 Pinion, 45T 

173101 7-30 Gearset, 75 WPM 

173102 7-30 Gear, 94T 

173103 7-30 P;inion, 48T 

173104 7-30 Gearset, 100 WP M 

( 173105 7-30 Gea r, 84T 
I 

7-37 
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Table 7-2. Transmi tter and Transmi tter Di stributor Base (LXDB) -
Continued 

Part 
Number I Figure Number (s) Description I Notes 

173106 I 7-30 Pinion, 5 6T 

173159 l 7-29 ! Pinion, 32T 

173160 7-29 Gear, 80T 

173162 7-27 Bracket 

173397 7-27 Plate, Base 

173427 I 7-29 Gearset, 12 0 WPM 

173595 7-29 Gearset, 107 WPM 

173596 7-29 Gear, 84T 

173597 7-29 Pinion, 30T 

173598 7-29 Gearset, 65 WPM 

173599 i 7-29 ! Gear, 120T 

173600 I 7-29 ! Pinion, 2 6T 

173974 7-25,-2 6 Screw, 10-32 x 5/16 Hex 

173996 7-32 connector, 3-Pt Plug 

174173 I 7-32 !Cable Assembly 

174233 I 7-32 ! Plug, R ed 

174250 7-3 6 Pin, Roll 

174346 7-30 Gearset, 67 WPM 

174347 I 7-30 Pinion, 44T 

174348 I 7-30 Gear, 98T 

17 6152 7-29 Gea rset, 6 7 WPM 

17 6153 7-29 Gear, 98T 

176154 7-29 Pinion, 22T 

176417 

I 
7-31 

I
Ring, R etaining 

'7-38 
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Table 7-2. Transmit ter a nd Tra nsmitter Distrib ut or Base (LY.DB) -
Con tinued 

( 
P art 

Number I Figure Number (s) Description I Notes 

192784 I 7-29 Pinion, 25T 

192785 I 7-29 I Gear, 112T 

192786 I 7-29 I Pinion, 2 0T. 

192787 I 7-29 I Gear, 112T 

193622 I 7-29 I Gear set , 6 6 WPM 

193665 I 7-29 I Gearset, 53 WPM 

194348 I 7-29 I Gearset, 100 WPM 

194349 I 7-29 I Pinion, 5 2T 

194350 I 7-29 Gear, 104T 

194351 7-29 Gear, 5 6T 

( 194352 7-29 Pinion, 1 7T 

194353 7-29 Gearset, 60 WPM 

194355 I 7-29 I Pinion, 15T 

194879 I 7-26 · i Plate Asse m bly 

194941 I 7-25,-27 Plate, cover 

195012 7-25 Bracket 

195013 7-25 Plat e  

195263 7-36 Gear, 22T 

195264 7-35 Gear, 49T 

195429 !-29 Pinion, 20T 

1954 30 7-29 Gear, 72T 

1954 42 I 7-34,-35,-36 Modification Kit 

195443 7-34,-35,-36 Modification Ki t 

( 195445 7-34 I Bracket, SWitch 

I 
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Table 7-2. Trans mi t ter and Transmi tter Distributor Base (LXDB) -
Continued 

Par t 
Number I Figure Number (s) Descripti on I Notes 

19S446 7-34 Bl ock 

19S447 7-36 Pulley, 18T 

19S4 48 I 7-36 I Bel t, S S T  

19S449 I 7-36 I Gear, 24T 

19S4SO I 7-36 I Pulley, 20T 

19S4S"' I 7-36 I Shaft w/Gear & Bear ing 

19S4S 2 7-3S I Bra cket 

19S4S 3 7-3S Lever 

19S4S4 7-35 Arm, Idler 

19S4S 6 I 7-3S, -36 Bracket w/Bearing 

19S4S 7 7-3S Shaft 

19S458 7-36 Shar t w/Bearif}g 

19S45Q I 7-36 Gear, 48T 

19S460 I 7-36 I Shaft w/Bearings 

195U62 7-34 Br acket 

196900 7-3S Gear, SOT 

196902 7-3S Eccentric 

196903 7-3S G ua rd, Gear 

197616 I '7-29 I Pinion, 31T 

197617 I 7-29 I Gear, 92T 

197618 I 7-29 I Gearset, 1 01 WPM 

, 97695 I '7-2 9 I Gear, 78T 

197696 I 7-29 I Pi nion, 21T 

197697 

1
7-29 

J 
Gearset, 67 WPM 

7-40 
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Table 7-2. Transmitte r and Transmitte r Distributor Base (LXDB) -
Continue d 

(' 
Part 

Numbe r  I Figure Numbe r(s) Descript ion I Notes 

198083 7-31 Shaft w/Bearing 

198084 7-30r-31 Shaft w/Bearing 

19808� 7-31 Modif ication Kit 

198090 7-31 Modification Kit 

198091 7-35 Bearingr Ball 

199132 7-33 Post 

199135 7-33 Pan r Oil 

199156 7-33 Bar 

199157 7-33 Bar 

199158 7-33 B racketr Connector Mounting 

( :?f'\5528 7-29 Pinionr 26T 

3055 29 7-29 Pinionr 2 8T 

305530 7-29 Pinion, 4 0T 

30 5531 7-29 Gearr 106T 

305532 7-29 Ge arr 104T 

305533 "7-29 Gearr 100T 

30 5534 7-29 Gearset, 60 WPM 

305535 7-29 Gearset, 67 WPM 

305536 7-29 Gearset, 100 WPM 

305763 7-33 Post 

308177 7-29 Pinion, 2 0T 

308178 "7-29 G�ar, 1 02T 

30 8179 7-29 Gearset, 58.8 WPM 

( 308180 7-29 Pinion, 24T 

I 

7-41 
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Table 7-2. Tra nsmitter a nd Tra n smitter Dis t ributor Bas e (LXDB) -

Con tinued 

P art 
Number I "Figure Num ber (s) Description I N otes 

308181 I 7-29 Gear, 102T 

308182 I 7-29 I Gearset, 58.8 WPM 

308183 I 7-29 I Pinion, 24T 

308184 I 7-29 I Gear, 1 12T 

308185 I 7-29 I Gearset, 53.7 WPM 

308186 I 7-29 I Pinion, 1 9T 

308,87 I 7-29 I Gear, 71T 

3(18188 I 7-29 I Gearset, 66. 9 WPM 

32041C I 7-32 I Terminal, Spade Type 

320418 I 7-28,-32 I Terminal, Ring Type 

320420 I 7-32 I Terminal, Ring Type 

323832 I 7-29 I Gearset, 71 WPM 

323839 I 7-29 I Gearset, 65 WPM 

323840 I 7-29 I Gearset, 107 WPM 

327337 I 7-29 I Pinion, 26T 

327338 I 7-29 I Gear, 1 OOT 

327339 I 7-29 I Pinion, 26T 

327340 I 7-29 I Gear, 91T 

327341 I 7-29 I Pinion, 3 6T 

327342 I 7-29 I Gear, 84T 

327447 7-27 Ins ulat or 

328367 7-29 Pinion, 20T 

328368 I 7-29 I Gear, 88T 

7-42 
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Part 
Numbe1. 

'1030 

2191 

2263 

3599 

3606 

3640 

6320 

6345 

7002 

8330 

36273 

42823 

7'199(} 

7646 1  

768 34 

82392 

86736 

87334 

90560 

9'1228 

91229 

91837 

92260 

9 3118 

NAVELEX 0967-LP-615-3010 

Table 7-3. Motor Unit 

Figure Number(s) Descriptio n  

7-46 I Screw, 6-40 Shoulder 

7-39,-41,-43 I Lockwasher 
thru -47 

7-39 I Nut , 8-32 Hex 

7-46,-47 I Nut , 4-40 Hex 

7-46 I Nut , 6-40 Hex 

7-41,-42,-46,-47 ILockwasher 

7-45,-46 I Screw, 6-32 co ntact 

7-43,-45;-46 I Nut , 6-32 Hex 

7-41,-4 4,-45,-4 6  I washer, Flat 

7-46 I washer, Flat 

7-41 

7-46 

7-39,-43 

7-46 

7-47 

7-46 

7-46 

7-42 

7-46 

7-38,-43 

7-43 

7-43 

7-43 

7-46 

washer, Flat 

washer, Flat 

S pring, Motor Thrust 

washer, Flat 

S crew, 4-40 x 3/8 Flat 

Shim, 0.004" Thk 

Plate, Clamping 

washer, Insulating 

washer, F lat 

S trap Assembly, 2-1/2" Brd 

Strap, 2" Braid ed 

washer, Insulating 

Lockwasher 

Lockwasher 

Notes 

7-43 
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Part 
Numb er 

96264R 

98642 

98712 

104752 

10480 7 

110434 

110435 

110475 

110743 

1110 17 

1110 62 

119223 

119648 

1196 51 

12220 0 

122201 

12220 2 

122204 

122205 

122206 

122207 

12220 8 

122210 

122211 

12222{\ 

7-44 

Table 7-3. Motor Unit - contin ued 

.Figure Number (s) 

7-37 

7-43 

7-45 

7-41 

7-46 

7-41 

7-46 

7-46 

7-45,-46,-47 

7-46 

7-43 

7-42 

7-46 

7-46 

7-43 

7-39,-43 

7-43 

7-43 

7-43 

7-43 

7-41,-42 ,-43 

7-43 

7-43 

7-39,-43 

7-39, -1n 

Descriptio n 

Jumper, 5" Red 

Lockwasher 

S crew, 4-40 x 1/4 Flat 

Washer, Flat 

Washer, Flat 

Screw, 4-40 x 3/16 Fil 

Nut, 4-40 Hex 

Screw, 2- 64 x 5/64 Rd 

Lockwasher 

Screw, 6-40 x 5/16 Fil 

Terminal 

Screw, 4-40 x 1-15/32 Fil 

Rin g, Retaining 

Ring, Retaining 

Shield Assembly, End 

Bearing, Bal l 

Stud 

Cap, Br ush 

Brush w/Spring 

Holder, Bru�h 

Strap Assembly 

washer, Fla t 

Armature, Motor 

Washer, Pull 

Oiler, Eall 

�, 
No tes 

c) 

�,,j 
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Part 
Numb er 

122221 

122229 

122233 

122245 

122249 

12 2251 

122252 

122253 

1237 69 

125011 

125143 

125802 

128874 

1396 97 

14 2589 

150040 

150701 

150845 

150846 

150847 

150849 

150850 

150856 

150857 

NAVELEX 0967-LP-615-30 10 

T�ble 7-3. Motor Unit - Contin ued 

Figure Numb er(s) 

7-43 

7-39 

7-43 

7-37,-41 

7-37,-41 

7-39 

7-39 

7-43 

7-39 

7-42,-45,-46 

7-43 

7-46 

7-39 

7-47 

7-37,-42 

7-39 

7-38,-43 

7-45 

7-44 

7-44 

7-45,-46 

7-45,-46 

7-45,-46 

7-45,-46 

DP·�cri ption 

Stator 

Bolt , 8-32 X 4- 11/16 Fil 

Capacitor A sse mbly 

Capacitor, 43 to 48 MFD 

Switch, Thermostatic 

Stator, Motor 

Shi eld Asse mbly, End 

Shi eld Assembly, End 

Fan, Motor 

Wash er, Flat 

Screw, 6-32 x 3/B Flat 

Washer, Flat 

Rotor, Motor 

Screw, 4-40 x 9/32 Fil 

Bracket w/Cradle , Motor 

Screw, 6-40 x 5/B Fil 

Motor Asse mbly, Std, Seri e s, 
1/20 HP, 115V/60 Hz/3600 RPM 

Governor Assembly 

Holder Assembly, Left Brush 

Holder Assembly, Fight Brush 

Washer, In sulating 

Insulator , 0. 0 31" Thk 

Arm, Contact 

Clamp 

Not es 

7-45 



NAVELEX 0967-LP-615-3010 

Part 
Number 

150858 

150859 

150865 

150866 

, 50868 

150869 

, 50872 

150873 

1508 77 

150879 

150880 

15C'88 1 

150882 

15 088 U 

150885 

150886 

, 50997 

15 1152 

, 5 13 46 

1 '11U53 

151455 

15162 0 

15 1621 

151622 

7-46 

Table 7-3. Motor Unit - Continued 

Figure Number (s) De scriptio n 

7-45,-"6 Bracket, contact 

7-45,-46 Bracket, Mounting 

7-45 Screw, 4-40 Clamping 

7-45 Clamp 

7-45,-46 Bushing, Insulating 

7-45 Spring 

7-45 Stud 

7-44 Collar 

7-45 Bracket, G uide 

7-45 Cover, Governor 

7-44 Spring, Gov ernor Brush 

7-44 S pring, Governor Brush 

7 -44 Brush, Contact 

7-44 Mou nting, Brush 

7 -44 Plate, Brush 

7-44 Plate, Clamp 

7-45 Fa n, Governor 

7-45,-46, - 47 Screw, 4-40 x 3/16 Hex 

7 -39,-44 Screw, 6-40 x 3 /8 Fil 

7 -43 Nut, 10-32 Hex 

7-43 S pring, Helical Clip 

7-41,-42,-43 Str ap, Motor Mounting 

7-41,-42,-43 Screw, 6-32 x 3/U Fd 

7-41,-42,-43 Nut, 6-32 Sq 

) 
Note s 

) 
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Part 
Numb er 

151630 

151637 

1516Q2 

151657 

151658 

151659 

151661 

151686 

151687 

151692 

151693 

151795 

151922 

151923 

151925 

151926 

151927 

152035 

152042 

1520Q4 

152046 

152059 

152067 

1522 97 

NAVELEX 0967-LP -615- 3010 

Table 7-3. Motor Unit - Contin ued 

Fi gure Number(s) 

·7-41 , -43, -47 

7-42, -45 

7-39, -44 

7-44 

7-44 

7-45, -46 

7-44, -45 

7-42, -46 

7-47 

7-46 

7-46 

7-31, -39 

7-37, -42 

7-37, -41 

7-37, -42 

7-42 

7-37, -41 

7-47 

7-47 

7-47 

7-38, -47 

7-38 

7-38, -47 

7-39 

Descrip ti on 

Screw, 6-40 x 1/4 Hex 

Screw,4 -40 x 1/4 Fil 

Screw, 6-40 x 3/4 Fil 

Screw, 6-40 x 1/4 Fil 

Screw, 6-40 x 5/16 Fil 

Screw, 6-40 x 1/2 Fil 

screw, 6-40 x 1 Fil 

Screw, 4-40 x 3/8 Fil 

Screw, 4-40 x 7/16 Fil 

Screw, 6-40 x 3/16 Fil 

Screw, 6-40 x 9/16 Fil 

Motor Assembly, Std, ccw, 

AC Synchron ous, 1/20 HP, 

115V, 50/60 HZ, 300 0/3600 RPM 

Clamp 

Relay, Motor Starting 

Clamp 

Nut, 4-40 Spl 

Cable w/Terminals 

Plug 

Cover 

Cover 

Bracket w/Cradle, Motor 

Cable w/Term inals 

Nip ple 

Washer, Bearing 

Notes 
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Part 
Number 

152495 

153030 

153031 

153049 

1531 01 

153102 

153103 

153114 

1533 42 

153535 

153536 

153885 

153962 

153963 

153964 

153965 

153966 

153967 

153968 

153976 

, t; 3977 

153979 

, 54375 

154628 

7-48 

Tabl e 7-3. Motor Uni t - Continu e d  

Figure Number (s) Descri ption 

1 7-45.-46 Bushing 

I 7-39 .-40.-43 Mount. Vi bration 

I 7-43 Bushing. Lead 

I 7-39 !Wash er. Insu lating 

I 7-43 I Gromm et. Rubber 

I 7-43 I Setscrew. 8-32 

I 7-43 I Screw. 4-40 Self-Tapping 

I 7-43 !Jumper. 8-1/2" Black 

I 7-46 I Screw. 6-40 x 15/16 Hex 

I 7-46 I Scr ew. 6-40 Shou lder 

I 7-46 I Gear Assembly 

I 7-46 I Spring Ass embly 

7-46 Disc 

7-46 Disc 

7-46 counterweight 

7-46 Brack et 

7-46 Gear Assembly 

I 7-46 I Gear. 28T 

I 7-46 I Gear Assembly 

I 7-46 I Gear. 32T 

I 7-46 I Gear, Worm 

I 7-46 I Gear, Post 

I 7-45,-46 1 Backstop 

I 7-46 j Governor Ass embly 

,, 
Notes 

) 

I '� 
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Part 
Number 

15U674 

154676 

15468 0 

15U684 

154685 

154693 

155585 

155593 

155594 

155600 

155601 

155602 

155603 

155605 

155611 

155613 

1557 62 

156875 

157987 

160302 

161099 

161575 

161576 

161577 
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Table 7-3. Motor Unit - Continued 

Figure Number(s) Description 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-46 

7-41 

7-41 

7-46 

7-42 

7-37 

7-43 

7-43 

7-38,-43 

Gear, 20T 

Dis c Assembly 

Bearing, Roll er 

Insulator 

Fan Assembly 

Brack et 

B earing, Ball 

Bearing, Ball 

Screw, 4-40 Shoulder 

Bracket 

Plate, Gear Tra in 

Gear, 28T 

Gear, 28T 

B earing, Ball 

Rin g, B earing 

Gear, 28T 

Sle eve, 5/64" ID x 1/2" Lg 
Insulating 

screw, 6-40 x 5/32 Fil 

washer, Insulating 

Plate, Nut 

cable w/Terminals 

A�ature, Motor 

stator, Motor 

Motor Ass embly, Hvy, Seri es, 
1/15 HP, 115V/60 HZ/3600 RPM 

N otes 
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Part 
Number 

161578 

161579 

"'61984 

1€2072 

1621 96 

16 24 64 

1624 66 

162467 

162469 

162482 

16 2910 

164890 

164891 

164892 

16 489 3 

164894 

164962 

1729 02 

173425 

174471 

176417 

179010 

179103 
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Ta ble 7-3. Motor Unit - Contin ued 

Figure Number (s) 

7-38,-4 7 

7-38,-4 7 

7-37,-40 

7-37,-42 

7-37,-42 

7-40 

7-40 

7-40 

7-40 

7-40 

7-42 

7-40 

7-40 

7-40 

7-40 

7-4 0  

7-42 

7-40 

7-37,-42 

7-37,-42 

7-40 

7-42 

7-38,-4 7 

Description 

SUppressor, Noi se 

Capacitor, 0.5 MFD 

Motor Ass embly, Min iature, 
AC Synchronous , 25 MHP, 
115V/60 HZ/3600 RPM 

Capacitor , 88 to 10 8 MFD 

Insulator 

Stator, Motor 

Shi eld, Rear End 

Shi eld, Front End 

Washer, Spring 

Bolt, 6-32 X 3-1/2 Fi l 

Insulator 

Bearing, Ball 

Shim, 0.032" Thk 

Shi m, 0.018" Thk 

Collar, Thrust 

Shim, 0.018" Thk 

Bracket 

Nut, 6-32 Hex 

Relay, Moto r St arti ng 

Switch, Thermostatic 

Ring, Ret aining 

B racket, Relay 

Resi s tor, 250 Ohm 

, 
Notes 

) 

,,J 



( 

( 

( 

Part 
Number 

179420 

179423 

179424 

198691 

198692 

19 9721 

305658 

305659 

3056 60 

305661 

312530 

312531 

320410 

320418 

320420 

320422 

324115 

324116 

330564 

330579 

332865 

334877 
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Table 7-3. Motor Unit - continued 

Figure Number (s) 

7-38,-47 

7-47 

7-38,-47 

7-47 

7-47 

7-39 

7-37,-41 

7-37,-41 

7-37,-41 

7-37,-41 

7-47 

7-47 

7-43 

7-41 

7-38,-43 

7-38,-43 

7-45 

7-45 

7-40 

7-47 

7-39 

7-37,-41 

Description 

Con tain er 

Pla te w/Bracket 

Lid w/Insulator 

Plate w/Resistor Assembly 

Container Assembly 

Bolt, 8-3 2  X 5- 13/1 6 Fil 

Spr ing 

Insulator 

Plate, Moun ting 

Bracket w/Cradle, Motor 

Washer , T extolite 

Washer, F ib er 

Ter minal, Spade Type 

Terminal, Ring Type 

Terminal, Ring Type 

Terminal, Ring Type 

Fan, Governor 

Governor Assembly 

Rotor 

Scr een w/ Brackets 

Fan 

SWitch 

Notes 
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Part 
N umber 

2191 

3598 

3599 

3650 

7001 

7002 

7096 

92527 

, 04807 

107116 

110743 

111017 

11678 3 

1181 46 

118147 

118178 

118659 

118720 

120175 

124611 

125011 

125229 

126255 

129850 

129854 

7-52 
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Table 7-4. Electric al Service Assembly 

Figure Number (s) 

7-50,-51 

7-50 

7.-51,-52 

7-53 

7-50 

7-50,-51 

7-53 

7-50 

7-53 

7-50,-51 

7-50 thru -53 

7-50 

7-50 

7-53,-54 

7-SU 

7-54 

7-50 

7-53,-54 

7-50 

7-50 

7-51,-52 

7-51 

7-48,-49 

7-53 

7-53,-54 

Description 

Lockwashe r 

Nut , 6-40 Hex 

Nut , 4-40 Hex 

Washer, Flat 

Washer, Flat 

Washer, Flat 

Bushing , Insulating 

Lockwasher 

W asher, Flat 

Lockwasher 

Lockwasher 

Screw, 6-40 x 5/16 Fil 

Holder, Fuse 

Resistor, 4700 Ohm 

Resistor, 6800 Ohm 

Resistor, 220K Ohm 

Switch, Toggle 

Resistor, 100K Ohm 

Plate, ON -O FF 

Screw, 8-32 � 3/8 Hex 

washer, Flat 

Nut , 6-32 Hex 

Bumper, Rubber 

Resistor, 680 Ohm 

Resistor, 10K Ohm 

Notes 
"') 

) 

'� 
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Part 
Number 

131807 

137438 

137442 

137604 

139143 

144495 

144835 

14 5781 

1U5822 

150040 

150089 

150966 

151335 

151U15 

151416 

151442 

151629 

151630 

151637 

151659 

151685 

151686 

151687 

151693 
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T ab le 7-4. Electrical ser vice Assemb ly - continued 

Figure Number (s) 

7-52 

7-54 

7-53 

7-53 

7-53 

7-53,-54 

7-53 

7-48,-U9,-50 

7-48,-49,-50 

7-50 

7-52 

7-51 

7-50,-51 

7-51 

7-50 

7-51 

7-50 

7-50,-51 

7-50,-52 

7-50 

7-53 

7-51 

7-51 

7-53 

Description 

Fuse, 0.5 Amp 

Resistor, 100 ohm 

Resistor, 1500 Ohm 

Resistor, 620 Ohm 

Resistor, 43K Ohm 

Pad, Transistor Mounting 

Bushing, Spring 

Grommet 

Stud, oval Head 

Screw, 6-40 x 5/8 Fil 

s crew, 4-40 x 1/2 Fil 

Insul ator ,  Terminal Block 

Stud 

Bl ock, Terminal 

Nut, 6-40 Hex 

Screw, 6-40 x 1/2 Hex 

Nut , 6-40 Lug 

Screw, 6-40 x 1/4 Hex 

Screw 4 -4 0  x 1/4 Fil 

Screw, 6-40 x 1/2 Fil 

Screw, 4-40 x 5/16 Fil 

�rew, 4-40 x 3/8 Fil 

Screw, 4-40 x 7/16 Fil 

Screw, 6-40 x 9/16 Fil 

N otes 
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Part 
Number 

151722 

1517 23 

151827 

151880 

152035 

152888 

153799 

155753 

158250 

.158252 

161595 

1623 60 

171533 

171585 

171587 

171829 

171831 

172726 

1771·13 

178844 

178860 

181266 

181618 

181619 

7-54 

Table 7-4. Electrical Service Assembly - Continued 

Fi gure Number (s) 

7-50,-51 

7-50 

7-50,-51 

7-53 

7-50 

7-53 

7-51 

7-50 

7-50 

7-50 

7-51 

7-50 

7-52 

7-52 

7-53 

7-53 

7-52 

7-50 

7-52,-53 

7-52r-53 

7-c;2,-53 

7-52 

7-54 

7-54 

Desc ription 

Screw, 6-40 x 3/16 Hex 

Screw, 10-32 x 3/8 Hex 

Strap ,  Te rminal 

Nut r 4-40 Hex 

Plug 

Screw, 4-40 x 6 /16 Hex 

Screw, 4-40 x 21/64 Hex 

Sleeve, 1 /8 ID x 1/2" Lg 
Insulating 

Block, Te rminal 

Insulator, Terminal Block 

connector, 36-Pt Rc pt 

Fuse , SL-BL 0.8 Amp 

Resistor, 4 Ohm 

capacitor, 0.22 MFD 

Capacitor, 0.25 MFD 

Capacitor, 0.15 MFD 

Capacitor, 10 MFD 

Resistor, 250 Ohm 

Insulator 

Varistor 

Capacitorr 0.022 MFD 

Bushing , Insulating 

Capacitor, 0.01 MFD 

Diode 

') 
Notes 

) 

,,� 
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Part 
Number 

181667 

181675 

181999 

182180 

182284 

182520 

182523 

182751 

195180 

198937 

303142 

305298 

3 116 64 

312284 

312385 

315930 

315931 

318835 

3200 38 

320039 

320040 

320041 

320042 

320045 

320047 
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Table 7-4. Electrical Service Assembly - continue d  

Figure Number(s) 

7-53 

7-53 

7-50 

7-52 

7-50 

7-52 

7-50 

7-53 

7-51 

7-52 

7-54 

7-52 

7-52 

7-52 

7-52 

7-54 

7-54 

7-52 

7-52 

7-52 

7-52 

7-52 

7-52 

7-53 

7-54 

Description 

Diode 

Transistor, Power 

Insulator 

Resistor, 200 Ohm 

Insulator, 0. 015" T hk 

Rectifier 

Clamp, 1-3/8" ID Mounting 

Resistor, 3600 Ohm 

Bumper, Rubber 

Resistor, 2700 Ohm 

Circuit card Assembly, LLK 

Resistor, 3300 Ohm 

Resistor, 2500 Ohm 

Cap acitor , 1.5 MFD 

Capacitor ,  0.1 MFD 

Transistor 

Transistor 

Transistor 

Jack, Red Test 

Jack, Black Test 

Jack, Orange Test 

Jack, Green Test 

Jack, Slate Test 

Car d, Circuit 

Capacitor, 2 MFD 

Notes 
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Part 
Numbe r  

320048 

320049 

. 320051 

320056 

32040 8 

320410 

320418 

320420 

321128 

321129 

321130 

321133 

321145 

321148 

321149 

321151 

321153 

321154 

321155 

321156 

321157 

321158 

321159 

321160 

7-56 

Table 7-4. Electri cal Servi ce Assembl y - continued 

Fi gu re Number(s) De scripti on 

I 7-54 !Capacitor, 0.5 MFD 

I 7-54 !Capacitor, 0.15 MFD 

l 7-54 l Card, Circuit 

7-50 Bracket 

7-51 Terminal, Spade Type 

I 7-50,-51 Terminal, Spade Type 

I 7-50,-51 Terminal, Ping Type 

I 7-50 Terminal, Ring Type 

I 7-50 I Transformer, Power 

I 7-50 !Capacitor, 750 MFD 

I 7-52 I Card, Circuit 

7-51 Inductor 

7-52 Transistor 

7-53 Sink, Heat 

7-53 Di ode 

7-53 Resistor, 110 Ohm 

I 7-53 Spacer 

7-53 Di ode 

7-53 Resistor, 2000 Ohm 

7-53 Di ode 

7-53,-5U Capacitor, 500 PF 

I 7-53 Capacitor, 0.1 MFD 

I 7-52,-53 Choke 

I 
7-53 Potentionmeter 

'*). 
Notes 

) 

·.� 



( 

( 

l 

Par t 
Number 

321161
' 

321164 

321165 

321166 

321167 

321168 

32116 9 

32117 0 

32117 1 

321199 

321204 

32 1207 

321208 

321258 

321259 

321261 

�21263 

321264 

321285 

321286 

321288 

321290 

321292 

321299 

321986 
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Table 7-4. Electri cal service Assembly - Continued 

Figure Number (s) 

7-53 

7-53 

7-53 

7-53 

7-53 

7-53 

7-53 

7-53 

7-53 

7-51 

7-54 

7-51 

7-51 

7-53 

7-53 

7-53 

7-53 

7-53 

7-50 

7-52 

7-52 

7-52 

7-53 

7-53 

7-48 

Descript ion Notes 

Diode 

Potentiometer 

Transistor 

Transistor 

Jumper, 2-7/8" Yellow 

Jumper, 2-7/811 Blue 

Jumper, 2-7/8" orange 

Jumper, 2-7/8" Red 

Jumper, 3-3/4" Black 

Connector , 90 Degree Angle 

Resistor, 13R Ohm 

Str ip, 'Terminal 

Plate 

Resistor, 2 0R Ohm 

Resistor, 15 Oh m 

Transistor 

Resistor, 13 Ohm 

Cap acitor ,  2.7 MFD 

Bracket ,  Mounti ng 

Diode 

Sink, Heat 

C ir cuit Card Assembly, PS 

Resistor, 1300 Ohm 

Card, C ir cuit 

Cover w/Bumpers 
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Part 
Number 

321987 

321991 

321995 

321996 

321997 

32 3501 

323505 

323506 

323970 

323971 

324139 

324144 

324147 

324154 

324 698 

325926 

326270 

326351 

32 6352 

326353 

3263 69 

32637 8 

326�82 

326792 

7-58 

Table 7-4. Electrical service Assembly - Continued 

'Figure Number (s) 

7-48 

7-53 

7-50,-51 

7-50 

7-50 

7-50,-51 

7-4 9  

7-4 9 

7-50 

7-50 

7-51 

7-53,-54 

7-53,-54 

7-50 

7-50 

7-51 

7-50,-51 

7-50 

7-50 

7-50 

7-50 

7-51 

7-50 

7-50,-51 

Desc ript ion 

Cover w /Studs 

Circuit Card Assembly, CMD 

Co ntainer, outer 

cover 

Bracket 

Bracket, Connec tor Mounting 

Cover w/Bumpers 

Cover w/Studs 

Cable Assembly 

Cable Assembly 

Cable 

Transistor 

Pad, Transistor Mounting 

Cable 

Nut ,  No. 10 Speed 

Nut, 4-40 Hex 

Connec tor, 15-Pt Ci rcuit Card 

Tra nsform er Assembly 

Cable Assembly 

cable Assembly 

Cable 

Label 

Label 

Electrical Service Assembly 

c' 
Notes 

'") <: 

'� 
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Table 7-4. Electr i cal Service Assembly - Continued 

(' Part 
Number Figure Number (s) Description I N ote s  

326793 7-51 Cable Assembly 

326794 7-51 Insulator 

326795 7-51 c ontainer, Inner 

326796 7-51 cable w/Termina ls 

327284 7-51 Cover, Inner 

327287 7-51 Cable Assembly 

327288 7-51 Bracket 

327386 7-51 Decalcomania 

327444 7-51 Capacitor, 2 MFD 

327792 7-51 Decalcomania 

327794 7-52 Diode 

( 

( 

7-59 
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Figure 7-4. Front Plate Mechanism (6, 7, and 8 Level Units) 
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Figure 7-5. Front Plate Mechanism (With 
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2191 

(!)Peculiar to 6, 7 and 8 level units 
0]56773 (Letters-Figures) and 174007 (Letters) Modification 

Kits to ,)rovide timing mecoonism (5 ,ecification 58365) 
@Peculiar to units used in station converter sets 
®Peculiar to mechonicaiL) cou::>led dual transmitter distri.Jutor 
®Peculiar to 5 level units 
@Use in place of 160607 

Center Plate and Timing Mechanism 
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151632 --a ® Peculiar to mech anically coupled 

dual tr ansmitter distributor 

@ Used with high-level sets 

Rear Plate Mechanism 
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Figure 7-8. Clutch Trip Magnet Mechanism 
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Figure 7-9. Contact Box Assemblies 156648 and 162997 -
Used on High-Level Sets 
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197920 (Neutral Transmi ssion with Arc Suppressi on), 
305008 (Polar Trans mission). and 315760 (Polar 
Transmission with Insulated Drive) 
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PART NO. LEVEL CODE 
156836 5 7.42 
16001!1 . 6 8.5 
164285 5 7.0 
173349 6 8.5 
199482 8 11.0 
194357 5 7.5 
3 11538 5 6.6 
194502 8-5 level Converter 
194578 5-8 level Converter 

®199159 D�iver rechonicolly coupled dual 

I 199160 Driven ransmitter Distributor 5 level, 7.42 UC 
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I 
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Fiqure 7-13. 

7-72 

42823 11 07 43 

<DPecu.lior To Mechanically Coupled Duol Transmitter Distributor �Equipped With Auxiliary Contact Operating Cams. 
3 7.5 Unit Code 

®ro Enable the Clutch to Fully Release wh<m Operating at 317 CPM 
®7 .00, 7 .42, 8.5, 11 .0 Unit Cod� 
®7 .42 Unit Code (ASR Mounted with Transmitter-Distributor Bose, 

LCXB, having own Motor) 

Main Shaft Mechanism (One-cycle) 
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Figure 7-14. Main Shaft Mechanism (Two-Cycle) 
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fJtT / ape-out pin __ ---� 1'- 1 2" f�'-

119651 

�56549 use
_
d w/160640 (j)-

15
\

8
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\ ® 156561 ,---@119647 
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'>' / " \ I \ / \ � 110743 125011 156556 / \ / \ � 

Replaced by 194204 

\ / I / / / 

}§ €)-- /\ 
/ 

d // ® 119648 
gp-.@J \ ... � \ d( / 

I / 'v/ � 152893 eflJ-...... 125011 / ......-------� 
}I/ 

----�110743 
/// 

///
/ m-156647 D" (t� 

3599 ° � <, � \ 0 
119401 / \ \ ---- @ 199112----0 174349 .... -� 161291 
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\\ __ �, / (!) 70878 \ \ ( � Q: 

I 
"' 

\ 
\ \ -� ), \ \ ..e 

151880 � 164470 � �-�- 151152 / "' � _ ... > "-- 104751 / 

~ 

~ 
0 � �� � ..@)-� 164467 \_--""' 

_ e®\ \_--� \ 
__ --- \ / 110743 (j) 163665 Modification Kit to convert the ___ - \ 125011 

Transmitter Distributor to tronsmit from 

7-74 

\ , \ Teletype and Klienschmidt 5 unit tape §c6iiif' di;l-110743 ) interchangeably. (Specification 50046S) \ ' 
5§5--125011 ® 197994 Modification Kit to add Plunger 161440 �-3599 . ® 1986n Modification Kit ta convert the 

164468 _- f!J-110743 Transmitter Distributor to tronsmit from 
e-3599 1" and 11/16" tapes interchangeably. 

(Specification 50221 S) 

Figure 7-15. 

® 199229 Modification Kit to provide improved 
tight -tape stop mechanism. (Specification 
503195) 
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Figure 7-16. Tape Guide Plate Mechanisms (Sheet 2 of 3) 
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Figure 7-21. Cable Components 

7-80 

1 

) 

,J 



( 

( 

l 

NAVELEX 0967-LP-615-3010 

325951-- 8 
I 

325,51-0� 32.1273-__ .!;> . '/ / - . -- ---' 

125126 --! � /321271 / "/ / 

90791-_j_ / ...-"'"' 
151182 \\lP ; "/ 

--- c$) I ;'/ 

--- ,;_-�� 0 � -325947 l �� · -
�- � l )' 
I -----J I 
I I 

® 
156663/: 
32.1143-� 

I 
L_ 

194901--T f--194048 110743 --..__ ..:._ : _...--110743 

@ 

'!f' ·-1 I 
I I 
L I 

---- I 

-�--321268 

/ 

� ' 
__ .. 

�@3646 

,... _ 
1 r(J) 125220 

! -®® 
.,._ 
I 

I 

321269 -� 
I 

323838� / 
: I 

,.-;::;--, 1 '-=-"-® - 83497 
I o 

�-®-3646 
I 

® 

325949----� a _325950 
� (J) 320054 Coble Assembly 

Figure 7-22. Contact Box Assembly 323646 - RFI Suppression 
Features for Low-Level Sets 

7-81 



NAVELEX 0967-LP-615-3010 

3599 �110743 
& / ., 

111017 -\j 'C'@ --- \\\ 
2191 --@ f" -�\t\--- . 1002 -0 , \'· .. --;>(:' {Ref 320054 321284 � �- · i ��� -�� :� $ee Fio. 7-22) 

: :: 
: .: 

;;:.�.::.:.:::::::�.:.] 

-� , _:(� ' 'i 

��........ I 

I 
- -... ��,.:-.::-.-.:-::_-_-:_-_::-_·: 

ASR Cabinet --i :�--------i ! ; ..
........

...... . 

Figure 7-23. Mo unting Components for Contact Box Cable - RFI 
Suppression Features for Low-Level Sets 

151733�� 110743--� 41732--� 41814-f1 82548----..__ u -------� 
326358----� 102086-� 

326748---� I 

' 

r-326751�� 
326750� 326752 -- � \ f � 

L326749----� 
� /•, 326748

� 
I 326360 � • .  

�- / 82548 - ; � 160608� � 

(Ref 156597 
See 7-7) 

I ��----.__CD 152893 .-:'�:"--- @ -----.___CD 1107 43 \ -�·.··'-"--.,,_.,>,_-.... _......._CD 125011 '< ., 
---'):-! ·� ·�"' .... \ -� ' 

·".,' ·f"\ � 
' : 
_:::,,. 

CD Not port of 333635 

Figure 7-24. Start-S top Contact Assembly 333635 - RFI Suppression 
Features f or Low-Level Sets 

7-82 

., 

.) 

,.) 



( 

( 

{ 

173974-f 
2669..._. 

1.51723-.. �669..._" 117535-t -- � 
�161595 �' , _ �� 

I ' ' ' > ' a:::::>- - - - - '.J!> '5026 < -�- - " _ J�53819 ' 
�> I__: �162291 - - . <� • � ®125011 I � I .:])110743_ �191 \ � ·�152893 �516:xl �70073 

__ , 55219 � 
44048-
74100-" 

I 

-il 38----® 
136148 �381-� 

42665"-. � 

§151412 
516:xl 

". 
-\ � 2191 - \ 151335 � 

NAVELEX 0967-LP-615-3010 

f-151632 
·-2191 
IS--7002 

Qj$"'-fi21244 (1/4" I D) 
L�21246 (3/8" I D) 

I _.......-195013 

I ' 

� 

... 1516:xl 
� <D91683 <D91684 '� 

1 243%
" 

I F \ 12017\_�" ' � 

,_"'"' elL, ... " - ·It � : 

• 
8_.., . ., , /,,.,, 

� •• ___ ---- r . _....16123'7 

�-
I � · / 
I t1 ' @ 114478 

J • �---•• •• -� � 
1 ;�7, 

120175//156501 

-� ·m(- ). _ -€j]- < . ��2191 

• '',• q}\V ' J : 0 
. II ...__....._ L- � '�� 1 151723 r 

, <;!..._ 

19494 1 
'-J 2669 7 

. 
114466 

Ci) e-157215 
' , - � �-156764 

'"'"� '-2669 
+ 112626 �-

' �-

�-· 
-156756 

C!>supplied w/124396 
®Supplied w/116499 

!. 
'@. 2191 ........ � 

151630/ 

@ 162463 Modification Kit to update 
Transmitter Distributor Bose (Specification 58945) 

Figure 7-25. Base and Electrical components 

7-83 



NAVELEX 0967-LP-615-3010 

15 1414 
/ � 151606-i 

® 2669-�- .• 

(!)91683 
120175-�- � 

\ � - � I 
�Lrll \�J 091684 

'i-151630 

124396---
� 

___ _ J ""-2191 

1739 74-f 2669-· 
117535-® 

74032/� ........ 

153441-f I ...____1_ I ::J6757 
2669 · I � .... � I I ', 

I I ' 
I I 

' 

I 
I 

<­' ' ' ..... .... 

I 

' ' .... ..... ..... ' , ' .... , 
........................... 

' , ' , 

• $.----125011 : 

/• • 

I 

153819// d. -n 0743 , 

70073 I 157215, �. 
152893 .......... 0 

..... .... ' , ', ' , 

<,, 

' 

..... 

�165083 
1 --151658 
• n�2191 

� -165082 
', 

I 
'" 

' , ..... ' ..... 

' ..... ' ..... ..... 
> 

156764 .n. 
120557 � /170863 ..... .... ..... ..... ..... ' ..... ..... 

The�e pans or-e nQw 

avo; lob! e as one part 
rf',e 194879 Plore-Below. 

55219 

-(!:) a· /162199 

'-.......w 162206 112oao - � 
� 

""'"- . '\ 
' � 

74100_; =�.-;;p--� ,: ffii ,_-151657 
........

.......... (/ 

� � � : . '"-' . .. -�· ' 

�36148 � : i (1 :__:· · - � 'J 

3438�� : ---------......� -�"' 
' . 

99381-@ � 
• 

42665-� 

-

Q) 

' , ' .... ..... ' .... , ' ' ' ' 
• ;:J /2191 

'� 
151630-� 

Supplied w 124396 

Figure 7-26. Miniature Base and Electrical Components 
(Sheet 1 of 2) 

7-84 

, 

) 

�J 



( 

( 

\ 

8--116669 

�-116699 

I 
I 

ill 

NAVELEX 0967-LP-615-3010 

���<� 
$ 

120175 ( Parf of 1164 
61085 98726 

I d 
99) "'- j 

(€(--IW- ef- - � 

�I I 
-® I 114<67 !;:1 

I 119634 
0 

�··· 151630) - " . -' ' ! 
ll' 

"" 
- -

� ) \) 
� 

' ; 

( - - ""- ; ' 
- - · . .:: 

,\ 

,�·-· 

-

I .-i;. 
. -- -

-1 

....... I . 
� 
0 

I \_' (\ 
I 

' _; /< > v 
I . 

-

�"" ,, .. ,,, , 
�0 

--�·· .. 

114466 

116499 

<<:,,�� 
---

----
i - {Ref. 19494l 

- ·• S F' 
----.j ee lg. 7-25) 

�-3646 
�-5599 

Figure 7-27. Miniature Base and Electrical Components 
(Sheet 2 of 2) 

161238 

7-85 



NAVELEX 0967-LP-615-3010 

!-153442 
-2669 

34432-"' 
®-163712 

I 
I 151723- 12:l 151723-� I B 

2669 -= : 266
9�-"�-151412 34432-� : �-104124 � I 

� � - ,.. 2;;-1 
� 11 I - . a-:..:.· l1516�

l -.. a-2322 • : 4'il / -� :.. ----.... . - I 156758- J � / / ,. " 151335..- "ft.fii>J9), �� r- ,."-cs � � 
<- �� -163710 ' 151416 · � 1 �2191 � _/ 111017 () I I 151411 � -7-4014 l I ®-151723 -

- - I -2669 fJ -- - - I �-34432 8-2669 -
- ---- I 

: �-34432 i � 119651-�/163708 -
- .. I - -, 75607 • I I \ I I 83561-.,. �� 151414 I I �I I 

,-151723 
e-2669 

1 I 163707,AI � I I qJ �� � 1 I · IJ 1 1 I 2893 /a 2669- ·� _,., 163705 15 · /�e I 
I 
I I 

I 

-� == 
2669 .... � 

------
� 15 1 723-----:.:- 1 -0164684 

112626 .... � tJJ ! --
11- 2669 

__ 0164685 
�-�9 

1 

/ 
®,111516 :�,. ® 

,; \£) a 
/ 

Figure 7-28. 

7-86 

153819 / I .._s 45026-Qd 125011../ .. --- • - - I 161595� • 
-- _, 

• r'� 
� �� :'-153819 

�� ------ ..........__ 70073 

I 
®-162215 

I 

i-151442 

'1'
/ 100832 

I 
J 124850 

/1 ...... � ,. ... �," . ., 2669 a 
" I 

'e 

� L 34432 - � 

L 
163709-� 

L 
150949 

® 150950 
A 

164119. 

�Peculiar to units driven at a common speed 
Peculiar to units driven at variable speeds 

Multiple Mounting Base 

"1 

' '')' 

;j 



( 

( 

(, 

NAVELEX 0967-LP-615-3010 

,-151694 

·-2191 ---,' 
: � ��--- ',, 

-
- ......,_-

' t
j ----(?JJ . ...... , ---- <D163716 

151631 

@� 
\ 
2191 

'-�1 \ -- ...... -- ----� / 
- 155551 '- , -- . <D � f94355 (7.50 Unit Code) (::.; . • ' , �1694 

� 2J91 161246 (All other.) 0 � � <DPeculior to multiple mounted 
151722 · · unin driven at o c- speed. 

®The 156659 Geor Set (1 00 WPM) is applicable for 7. 42 Unit Code-74. 2 Baud, 8.5 Unit C ode-85 Baud ond 11.0 Unit Code. 110 Baud • ----. 

Gear Chart for Single Mounted Units or Multiple Mounted Units Driven ot a Common Speed 

Speed 

60WPM 
65 WPM 
67 WPM 
67WPM 
71 WPM 
75WPM 

lOOWPM 
120 WPM 

.107 WPM 

100WPM 
60WPM 

67WPM 
60WPM 

67WPM 

lOOWPM 
66WPM 
53 WPM 

101 WPM 

83.3 WPM 

58.8 WPM 
58.8 WPM 
53.7 WPM 
66.9 WPM 

71 WPM 
65 WPM 

107 WPM 
68.2 WPM 

Figure 7-29. 

Set 
Pinion 

Driven Unit Baud Single Multiple RPM Hertz Number Gear Code 

156658 156627 (18T) 156626 (88T) 7.42 45.45 X X 3600 60 
173598 173600 (26T) 173599 (120T) 7.00 45.5 X 3600 60 
161358 161352 (IJD 161351 (49T) 7.42 50 X 3600 60 
176152 176154 (22T) 176153 (98T) 7.42 50 X 3600 60 
161359 161354 (1ST) 161353 (63T) 7.00 50 X 3600 60 
156728 156725 (24T) 156726 (94T) 7.42 56.9 X X 3600 60 

®156659 156629 (24T) 156628 (72T) See Note.® X X 3600 60 

173427 173159 132T) 173160 (SOT) 8.5 102.9 X 3600 60 

173595 173597 (JOT) 173596 (84T) 7.00 75 X 3600 l 60 

194348 194349 (52T) 194350 ( 1 04T) 7.50 75 X 3600 I 60 
194353 194352 (17T) 194351 (56T) 7.50 45.5 X 3600 60 

197697 197696 (21T) 197695 (78T) 7.42 50 X 3000 50 
305534 305528 (26T) 305531 (1 06T) 7.42 45.5 X X 3000 50 
305535 305529 (28T) 305532 (1 0 4T) 7.42 50 X X 3000 50 
305536 305530 (40T) 305533 (1 OOT) 7.42 74.2 X X 3000 50 
193622 192784 (25T) 1 92785 (11 2T) 8-8/13 57.69 X 3600 60 
193665 192786 (20T) 192787 (112T) 8-8/13 46.15 X 3600 60 
197618 197616 (31 T) 197617 (92T) 7.42 75 X 3600 60 

195429 (20T) 1 95430 (72T) 8.5 78 X 3600 60 

308179 308177 (20T) 3081 78 (1 02T) 8.5 50 X X 3600 60 
308182 308180 (24T) 308181 (1 02T) 8.5 50 X X 3000 50 
308185 308183 (24T) 308184 (112T) 8.5 45.5 X X 3000 50 
308188 308186 (19T) 308187 (71T) 8.5 56.86 X X 3600 60 
323832 327339 (26T; 327340 (91T) 7.00 50.0 X X 3000 50 
323839 327337 (26T} 327338 (lOOT) 7.00 45.5 X X 3000 50 
323840 32734 1 (36 T) 327342 (84T) 7.00 75.0 X X 3000 50 

328367 (20T) 328368 (88T) 7.00 75.0 X 3000 50 

Drive Mechanism for Single Mounted Units or Multiple 
Mounted Units Driven at a Common Speed 

7-87 
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Figure 7-30. 

7-88 

163733 

153441-! 2669-

34432- ® 

163736 

151631 

2191 � 
�� 

\ 
\ 

p;";� (S..� / -� 
�I ; 

......-,...,.,.......-1 
� _,; \�r 

(Ref. 198084 
See Fig. 7-31) 
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Geor Chart for Multiple Mounted Units Driven at Independent Speeds 

Speed 
Set 

Pinion Driven Unit Baud Number Gear Code 
60WPM 17:})98 173100 (45D 17:l>99 (llOD 7.42 45.45 

67 WPM 174346 174347 (44D 174348 (98D 7.42 50 
75 WPM 173101 173103 (48D 173102 (94D 7.42 56.9 

100 WPM 173104 173106 (56D 173105 (B4D 7.42 74.2 

Drive Mechanism for Multiple Mounted Units Driven 
at Independent Speeds 
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(j) 161520(64 ..... , 

" 2191 � -- .. - • ,59341 - - - -151618 
I 

_, "' . 
..r..

1 
1- - - -

151722 
I - - - - -

Q) 163725- - - - - - -

: ,-.,.- .. � 1-1 �-;_,� ',.�$-·-, I , ' " �.r ,.. _ ta ' I "-.. ... I ., "-- _, _ _ _ '- - . ' I 
• , 
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-
�-
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.... ::.-';.� 163729 2191 � 

_I .. , ....... - -if\ 83� 
/ 2191 125181 I'--

®0176417---
fl 

I 

®151632 2191 
® 8 74014 - r;� . 1 / 16372 11 I G>@.l)J_,./ 2669-� 163722 

I � 
. .  • ,._ -

• ----1516�' - - - - : .;.; - - - - - - - -•c � _- -
_ 

� · • 151610 
/ - - - - .. - . - - • 2191 

2191 / rp . . r-!) - - �"'-----151346 
163723 159341 �I 

'· \_.t� 
163724 (])153537 (Ref. 2191) 

""' / @ (Ref. 163724) • $ .·1'! - :· �. / p- ]; I �� -. •. f'!\ 
(Ref. 163723) � 6 0 u·"\.: 

(])163741 -

CD Peculiar to units driven at independent speeds 
® 198090 Modification kit to provide shaft w bearing 

<( 
I 

-, 
- '  

- - J 

for units driven at independent speeds (Specification 50234S) 
®Peculiar to units driven at o common speed 

Figure 7-31. 

®198088 Modification kit to provide shaft w bearing for 
units driven at a common speed (Specification 50234S) 

®No longer required 

Shaft Mechanism for Multiple Mounted Units 
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CAllE CLAMPS INSULATING SLEEVES 

� � 
Part No. 10 Length 

Part No. 10 155750 3/32 1/2" 
1212<42 1/8 
1212-43 3/16 
121244 1/4 
1212.ol5 5/16 
1212-46 3/8 

155751 1/8 1" 
155752 5/64 1/2" 
155753 1/8 1/2" 
155754 1/1� 1/2" 
155755 1 t/64 5/8" 

1212.0 7/16 
1212-48 1/2 
121249 5/8 
121250 3/4 

E1251 1 

17 4233 (Red) 
\ 

11 18 
2o3L 164906 

tl) 
320410 

139159\ 
� 

173996 

� 
151414 

� � 161� 
----------161239 

� 595 
100n� 

/ 
d --fls3?39 (4" Long) 

y �5468? (3" Lon�) 

7-90 

1 32o420 -} 320410 L I 320420 84551 I / I� V- I -\ rl1178781J"Long) 

320420 :.r r 320418 156656 (2-3/4" Long) 
1
151819 (3'· Long) (5-1/4" Long) 

Figure 7-32. Cable Components 
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i,r151722 (used with 199132) 
115l630 (used with 305763) L 
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� 
� 

NAVFLEX 0967-LP-615-3010 

, __ 151632 
I 

·--2191 
I 7002 

121244 o/4" 10> L � 121248 (1/2" 10) J � 

� 
I 
I 
I 
I 
I 
I 
I' 
I 

.... ........... 
' ,, ... 

.... , 

NOTE: 
All parts in reference, and ather parts nec:estary for 
this assembly are shown an figure 7-25 

Figure 7-33. Pan, Bracket and Bars to Mount Mechanically 
coupled Dual Transmitter Distributor 
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Figure 7-34. Modification Kits 195442 and 195443 to Ad d 
Three-speed Gearshift Assemblies (Sheet 1 of 3) 
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Figure 7-35. Modification Kits 195442 and 195443 to Ad d 

Three-speed Gearshift Assemblies (Sheet 2 of 3) 
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Figure 7-36. Modification Kit s 195442 and 195443 to Ad d 
Three-Speed Gearshift Assemblie s (Sheet 3 of 3) 
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Teletype 
Code 

LMU3 

LMU19 

I UIJ-:ta 

Teletype 
Code 

LMU39 

LMU41 

Motor 
A11embly 

151795 

161984 

IJ\17QII;, 

Motor 
Assembly 

161577 

150701 

.�. � 

SYNCHRONOUS MOTOR UNITS 

Motor Mounting Thermostatic Fixed Spring or Be loy 
Relay Spring or Coble Jumper 

Brocket Plate Switch Cooacitot Clamp Insulator Clamp Assembly 

305661 305660 122249 12224 5 30565 8 151923 305659 305658 151927 96264 R (5" lg. Red) 

142589 174 471 162072 151922 173425 162196 151925 161099 96264R(5"1g Red) 

"10!'\Sf;l 305660 334877 122245 305658 151923 305659 305658 151927 96264R(5"1g Re4) -

Figure 7-37. Synchronous Motor cross-Reference Chart 

SERIES MOTOR UNITS 

Motor Electrical Coble 
I 

Container Lid Nipple Capacitor Resistor Noise Jumper 
Bracket Suppressor Assembly 

152046 179420 179424 1 52067 161579 179103 161578 1 52059 91228 (2 ·1/2" I g . ...V320420 and 320422 Termina ls) 

152046 179420 179424 1 52067 161579 179103 161578 152059 91228(2-1/.:!" lg. w/320420 and 320422 Terminals) ---------------- ------ --· - ----·-···-

Figure 7-38. Series Motor Cross-Ref erence Chart 
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........ �---®- __ $ ........._ 162482 162464 

.---1162-467 """ Lo�JO:k) 
" 

0164893 

� \}_; 
Early Design 

I 

I CDI64890-

(Optional) 
"162466 

_.., 
I 

_..J 

__ ..- , _ ... 
- ---·r 
----

Figure 7-39. Synchronous Motor Assembly 151795 (Standard) -

Used on LMU3 and LMU38 

122229 (4-11/16" lg.) 
199721 (5-13/16" lg.) 

-122252 

Figure 7-40. 
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DESIGN 

CD Common to all rotors 

,_...150040 
¥2191 

i 

I 

123769 
EARLY 
Dt'iiGN 

® Not part of motor assembly 

Synchronous Motor Assembly 161985 (Miniature) -

Used on LMU19 
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151927 

--- 32041� 
Stator 

�151622 
� �151621 

/pf - 151620 
122207 

122245 --·-

305658� 

NAVELEX 0967-LP-615-3010 

Used with 14 Screw 

�-------156875 

� ------2191 

® ...------ 36273 

110434 ........._, ___ 1516301 3640_<»_2191 
104752-®-7002 

\ 
Used with "6 Screw 

/ 
320418 

� _..... [122249 (60 HZ) 

�--l_334877 (50 HZ) 

�-155752 

Figure 7-41. Relay and Capacitor Mounting (Synchronous) -
used on LMU3 and LMU38 
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7-98 
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151926 � 
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174471 -s 
', 

87334-- ® 
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3640 /" 

151686 /"" 
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Ref. 164962 
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I 
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36<tO - , 
151637- 1 

Miniaturized Apparatus 

Figure 7-42. Relay and Capacitor Mounting (Synchronous) 
Used on LMU19 
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(11 ' U622 

i 222:228t9��202�
2:..._-----_ . 32 0 422 ---....... 

I 
e 

91837 

�I 151455 � � 
_
J

- 125143 

-�-- 111062 

SERIES 1\'•0TOR ASSEMBLY :� -�:� ; Q -91837 

,�/�--- -- ---- -� /151455 

/ -"' 122233 92260 G$l 

122202 ---�--� -122204 
END SHIELD � ' 

(f)
_ �122205 ·

. 153103 
3114 :· 

� ! I 
r;::--15 • 

(i) 122206 ·• � LJ.! 51455� � 

��', � .  320410 � - , 
� 

(i)1531 01--�� --­
�---­

/ 
(i)153102 ___ _ 

/ 
(i)153030 

I ' 

J I 

[;,�" 

122204 

71999 122208 ARMATURE 
(i)Part of End Sh:ells 
0Part of Armatures 

6345/: 

SERIES MOTORS STANDARD OR HEAVY DUTY 
MOTOR STATOR ARM- END MOTOR DATA ASSEMBLY ATURE SHIELD 

Standard 150701 122221 122210 122200 Series, 1/20HP, 115V: 60 Hertz, 3600RPM 
Heav: 161577 161576 161575 122200 Series, 1115 HP, 115V: 60 Hertz, 3600 RPM 

. 122220 

153030 

-122253 

I 
! 

---

'�<'igure 7-43. Se�ies Motor Assemblies - Used on LMU39 and LM U41 
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I 
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150847 RIGHT BRUSH HOLDER ASSEMBLY 150846 LEFT BRUSH HOLDER ASSEMBLY 

Figure 7-44. Brush Assemblies ;J 
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312531 (used with cloth covered leads! 
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312530 'used with neoprPne covered leads) 
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Figure 7-47. Series Mo tor Mounting Parts with RF Suppression -
Used on LMU39 and LMU41 
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� � --1812 
� 
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125011 

150089 

321130 
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i R5 � f"R"4t � 

0 0 
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Reference 
Designation 

C1 

C2, 3 

C4 

C5 

C6, 7 

R1 

R2, 6 

R3 

R4, 5 

R7 

CR1,2,3,4 

CR5, 6 

CR7, 12 

C R8,9, 10,11 

L3, 4 

Q2 

TP1 

TP2 

TP3 

TP4 

TP5 

F102 

318835 

---------321288 

Port No. Description 

312284 Capacitor, 1.5 MFD 

171585 Capacitor, • 22 MFD 

171831 Capacitor, 10 MFD 

178860 Capacitor, .022 MFD 

312385 Capacitor, . 1 MFD 

198937 Resistor, 2700 Ohm 

182180 Resistor, 200 Ohm 

171533 Resistor, 4 Ohm 

311664 Resistor, 2500 Ohm 

305298 Resistor, 3300 Ohm 

182520 Diode, IN4383 . 
327794 Diode, Zener (7.2V) ! 
321286 Diode, IN4749A 

178844 Varistor, 100A 

321159 Choke 

321145 Transistor, 2N2270 

320042 Jock, Test (Slate) 

320041 Jock, Test (Green) 

320039 Jock, Test (Block) 

320040 Jock, Test (Orange) 

320038 Jock, Test (Red) 

131807 Fuse, .5 Amp 

Figure 7-52. Power Supply Circuit Card 321290 (0.5 Ampere) 
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/ � 
// \_ 7096 / 
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3/045 � 321171 (BK) 

-� -1----1----�3=2o�o4�5 �o�l � 

I C6 
R15 
R13 
L1 

l C5 
0 

0 

�- 324147 (02) 

1
144495 (01,3,&4) 

@ 

-321299 
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144835� 
3650 

'"7\- ' 
_-'�@@._ 

Reference 
Designation 

R1 
R2 

R3 
\4,5 
R6 
R7 

RB 
R9 
R10, 18 
R11 
R12 
R12 
R14 
R15 
R16 
R 17 

C1 
C2,7 
C3 
C4 
C5 
C6 
L1 
CR1 
CR3,9 
CR4,5,6 
CR7 
CR8 

OJ 

02 
03 
04 

... 

q-f! 

� 

---- �104807 

- ,. 
110743 �-{J).�� 151685 

(Jj�"'----- 321149 
e/181675 

, 1 - -
1 04807 
110743 \- 415'880 

�� 

Port No. 

321263 
321164 
321155 

118720 
129354 
321160 
113146 
129850 
321258 
137604 

321292 
139143 
321259 
182751 
I 37442 

321151 
321158 

321157 
171829 
321264 
178860 
171587 
321159 
321161 
321154 
178844 
181667 
321156 
321166 
324144 
321165 
321261 
- -··---

177113 

Description 

Resistor , 13 0·� 

P::;tc.nti')rn(-ttr 

Rtsistor, 20�·0 0·1m 

Resistor, 100,000 0·1m 
Resistor, 10,000 0·1m 
Potentiometer 

Resi'itor I 4700 o�1m 

Resistor, 680 0•1m 

Resistor, 20,000 Ohm 
Resistor, 620 0•1m 

Resistor, 1300 O·,n-1 
Resistor, 43, o:o O·'m 
Resistor1 150nm 

Resistor, 3600 O''"' 
Resistor, 1 500 0·'"' 

Re s istor, I 10 0'1m 
Capacitor, . I MFD 

Capacitor, 500 PF 

Capacitor, . 15 1.' FD 
Capac it or, 2. 7 !.', FD 
Copoci.tor, .022 t:.FD 
Capacitor, . 25 /.�FD 

Choke 
Diode, IN748A 
D iode, 1N757A 
Varistor, 100A 
Diode, 1N750A 
Diode, 1N482A 
Transistor, 2N 18?3 
T rons is tor, 21'J4 121 
Transistor 

T rons istor, 2N4036 

Figure 7-53. Clutch Magnet Driver Circuit Card 321991 
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RIO 

C2 

7"':'110 

/324147 
� /144495 

303142 
� 
� 

-- 320051 

Reference 
Designation 

R1&3 
R2 
R4&8 
R5&6 
R7&10 
R9 
R11&12 
CR1 
C1&7 
C2 
C3&4 
C5 
C6 
Q1,4&6 
Q2 
Q3&5 

Part No. Description 

118720 Resistor, 100,000 Ohm 

118178 Resistor, 220,000 Ohm 

129854 Resistor, 10,000 Ohm 

321204 Resistor, 13,000 Ohm 

118147 Resistor, 6800 Ohm 

137438 Resistor, 100 Ohm 

118146 Resistor, 4700 Ohm 

181619 Diode, 1N914 
321157 Capacitor, 0.500 PF 
320048 Capacitor, 0.5 MFD 
320049 Capacitor, 0.15 MFD 
320047 Capacitor, 1 MFD 
181618 Capacitor, 0.01 MFD 
315930 Trans1stor, _?_t!::$56� 
324144 Transistor, 2N4121 
315931 _, Transistor, 2N3638 

Figure 7-54. Low-Level Keyer Circuit Card 303142 
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Table 7-5. List of Abbreviations 

( # 
" 

& 
X 

A 
AC 
Am p 

Brd 

CC'W 

CMD 
comb 

DC 
Dim 

Fig. 
Fil 

Hex 
HP 
Hvy 
HZ 

I ID 
' !dent 

Number 
Inch 
and 
by 

Ampere (comb form) 
Alternating Current 
Ampere 

Braided 

counterclockwise 
Clutch Magnet Driver 
Combination 

Direct current 
Dimension 

Figure 
Fillister 

Hexagon 
Horse power 
He avy 
Hertz 

In side Diameter 
Identification 

K I Kilo 

'"·· 

Lg 
LLK 

Length, Long 
Low-Level Keyer 

MA 
MFD 
MHP 
Mtg 

No. 

PF 
PS 
Pt 

Rcpt 
Rd 
Ref 
RFI 
RPM 

Shld 
SL-BL 
SP-ST 
Spl 
Sq 
Std 

T 
Thk 
Thru 

Milliampere 
Microfa rad 
Millihorsepower 
Mounting 

Number 

Picofar ad 
Power Supply 
Point 

Receptacle 
Round 
Reference 
Radio Frequency Interference 
Revolutions per Minute 

Shoulder 
Slow-Blow 
Single-pole Single-throw 
Special 
Square 
Standard 

Teeth 
Thick 
Thr ough 

uc I Unit Code 

v 

w/ 
'WPM 

Voltage 

with (comb form) 
Words per Minute 
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CHAPTER 8 
INSTALLATION 

8-1. I NTRODUCTION. This 
chapter provides instructions 
for installation and checkout of 
transmitter distributor (�D) 
sets Model 28. The set may be 
single contact, m ulticcntact, or 
miniaturized; they arP installed 
in a similar manner. 

8-2. UNPACKING. The TD set is 
packaged in two cardboard 
cartons. Unpack the set as 
follows: 

a. carefully slit 
cartons along sealed edges. 

�UTI ON 

Avoid penetrati on to a depth 
which might scratch or mar 
the finish of the eauipment. 

b .  Lift components from 
cartons and remove protective 
packaging material. 

8-3. SPACE REQUIREMENTS. 
Outlines and approximate 
dimensions of single contact, 
multicontact , and miniaturized 
TD sets are shown in figure 8-1. 
The TD sets are self-contai ned 
installations supported on any 
flat surface large enough to 
permit the base to rest upon its 
four telephone-type feet. The 
location should be convenient to 
power and signal lines. Within 
limits of the slack in 
electrical connections, either 
set can be positioned readily 
after assembly or when in 
operation. Sufficient ro om 
should be allowed at the rear of 
the set for access to the power 
switch. Sufficient clearance 
should be allowed at the left of 
the set to permit air 
circulation. Head room should 

be sufficient to permit lifting 
the cover from the set. 

8-U. INSTALLATION PROCEDl�ES. 

Installation procedures for 
high-level TD equipment are 
provided in paragraph 8-4.1. 
Infor mation perti nent to low­
level TD equipment installation 
is covered in paragraph 8-4.2. 

8-4.1 INSTALLATION PROCEDUFFS 

(HIGH-LEVEL}. The following 
paragraphs prov ide instal lati on 
procedures for high-level �D 
equipment. 

a. �reparation for 
Installation. Prepare TD s et 
for installation as follows: 

NOTE 

Mounting hardware is pack­
age d in a cloth bag packed 
with the base. 

(1) Select gear and 
pinio n  set requ ired for soeed 
desired. 

(2) Use two screws 
and l ockwashers to attach drive 
gear (deep concave side for ward) 
to the intermed iate gear shaft. 

(3) Select motor 
shaft pinion gear to match 
operating speed of drive gear 
assembled to base. 

(4) From parts bag 
attached to bas e, remove rubber 
pinion retainer and two posts. 

(5) Stretch retai ner 
into place around pinion gear to 
match operating speed of drive 
gear assembled to base. 

8-1 
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Figure 8-1. Outlines and Ins tallation Dimensions 
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(6} From parts bag 
attached to base, remove rubber 
pinion retainer and two posts. 

(7) Stretch retainer 
into place around pinion gear 
shaft and fasten retainer and 
pinion to motor shaft with two 
posts. 

(8l Mount retainer 
on end of shaft with pinion 
between motor and retainer. 

(9) If motor pinion 
an d intermediate shaft drive 
gear fail to mesh, check 
position of pinion on motor 
shaft. Lateral engagement of 
gears is adjusted by loosening 
intermediate qear mechanism 
mounting bracket and 
repositioning bracket. 

(10) With access hole 
for power switch at rear, 
position cover over rear of 
unit, enclosi ng rear of base, 
gear guard and intermediate gear 
mechanism, and motor. Ensure 
air circulation vents are not 
obstructed. Nhen cover is 
correctly positioned, push down 
to latch it on base. 

{11) Slide pan el 
portion of cover over 
transmitter distributor unit 
from front, engaging mounting 
plates of mechanism with detents 
i n  sides of pa nel. Panel 
portion of cover fits beneath 
cover plates of transmitter 
distributor unit and is held in 
place by spring effect of side 
panels. 

NOTE 

Units are shipp ed with sens­
ing pins up. Fotate sensing 
shaft to latched position 
before attempting to open 
tape lid. 

NAVELEX 0967-LP-615-3010 

b. Installation. 
Install TD set in accordanc e 
with requirements specified in 
paragraph 8-3. 

c. Electrical 
Connections. AC electrical 
power and s ignal line 
connections are made to 
terminals o n  terminal boards 
located at the rear of the base. 
Connections are indicated in 
high-level TD schematic and 
wirin g diagrams included in 
Chapter 5. 

CAUTI ON 

External powe r and signal 
voltages should be off be­
fore completing electrical 
p ower connect ions. 

8-4.2 INSTALLATION PROCEDUFFS 

(LOW-LEVEL) • Procedures in 
paragraph 8-4.1 are also 
app licable to low-level TD 
equipment. The following 
paragraphs provide additional 
information applicable only to 
low-level TD sets. 

a. Electrical Servi ce 
Assembly (ESA) Installation . A 
table-mounted ESA (TP326792l is 
used with low-level �D 
equipment. Install the ESA a s  
follows: 

(1) Mount the ESA in 
space available anywhere near 
the s et within the limit of the 
signal cables. Mounting 
brackets for the ESA are 
supplied; however, the user must 
supply the hardware to fasten 
the brackets to a table. 

(2) Route thP s ignal 
lin e conduit or cabling to the 
opposite side of the fuse and 
attach by means of a 3/4-inch 
conduit fitting. 

8-3 �� 
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(3) Connect the 
power line to the side of the 
ESA on which the fuse ann power 
switch are located, and attach 
by means of a 3/4-inch condui t 
fitting. 

NOTE 

A Peceive-Only (RO) Teletype­
writer set may be connected 
to a monitoring cable f or 
the purpose of monitoring 
the output signals from 
the TD. 

(4) Route the signal 
cable, the clutch magnet driver 
cable, and the monitoring cable 
(see ab ove NOTE) to the 

apparatus through a notch in the 
rear of the transmitter 
distributor cover. 

( 5) Connect the 
power cord from the TD to a 
source of primary ac power. 

(6) Connect all 
grounding straps such as the 
snap panel to mounting plate and 
cover to mounting plate. 

b. ESA Circuit Card 
Hold-Down Installation. The 
circuit card hold-down 
installation provides the means 
to secure circuit cards into 
connectors of low-level TD ESAs. 
�his provides protection against 
shock, vibration, and loosening 
of circuit cards. The 
installation material consists 
of strips of Neoprene rubber 
foam. To install Neoprene 
rubber foam circuit card hold­
downs in ESA TP326792, proceed 
as follows: (See figure 8-2, 2 
�heets. } 

(1) Turn screw at 
one end of TP321996 cover; 
loosen, remove, and retain. 

8- 4 

(2) Measure and mark 
locations for placement of two 
TP344 668 foam card holders on 
inside of TP321996 cover, as 
shown on sheet 1 of figure 8-2. 

(3) Peel paper back 
from two TP344668 foam pieces; 
locate and place adhesive sides 
to inside of TP321996 cover, in 
areas shown on sheet 1 of 
figure 8-2. Press to obtain 
maximum adhesion. 

(4) Remove and 
retain TP32 72 84 inner cover from 
center circuit card. 

(5) Measure and mark 
locations for placement of 
TP3 44 667 foam card holder inside 
TP3272 84 cover, as shown on 
sheet 2 of figure 8-2. 

(6) Peel paper back 
from TP344667 foam card holder 
and place adhesive side to 
inside of TP327284 cover, in 
area shown on sheet 2 of 
figure 8-2. Press to obtain 
maximum adhesion. 

Pl Replace TP32728 4  
cover to enclose center circuit 
card. 

(8) Replace TP321996 
cover and twist screw to lock in 
place. 

c. Electrical 
Connections (Low-Level} • AC 
power and signal line 
connections are made to low­
level TD equipment through the 
ESA. connections are indicated 
in low-level TD schematic a nd 
wiring diagrams included in 
Chapter 5. 

8-5. INSTALLATION CHECKOUT . 
Installation checkout con sists 
of reference standards test s and 
performance tests. 
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Figure 8-2. Circuit Card Hold-Down Installation for ESA TP326792 

(Sheet 1 of 2) 
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Figure 8-2. Circuit card Hold-Down Insta:lation for ESA TP326792 
(Sheet 2 of 2) 
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a. Reference Standards 
Tests. After ins tallation is 
satisfactorily completed, 
perform mechani cal checks 
described in paragraph 4-8.a to 
d etermine that TD set is 
properly ass embled to specifi ed 
reference st andards. 

b. Performance Tests. 
After reference st andards tests 
have been sat isfactorily 
completed, conduct operational 
tests descri bed. in "1aragraph 
u-a.b. 
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