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311B/RF 

INTRODUCTION 

Volumes 3 and 4 have been added to Bulletin 311B to include 
Radio Frequency Interference Suppression features for the 28 Keyboard 
Send-Receive (KSR) and Receive-Only (RO) Teletypewriter Sets. These 
volumes are identified by an RF suffix and must be used with Volumes 1 
and 2 which contain literature for the standard features. Volumes 1 
and 2 must be used with all sets whether RFI modified or not. 

Volume 3, identified as 311B/RF (NAVSmPS 0967-173-7030), 
provides descriptive information and parts ordering information peculiar 
to sets with RFI features installed. 

Volume 4, identified as 311B/RF (NAVSffiPS0967-173-7040), __ 

provides wiring diagrams for sets and their components that are equipped -
with RFI features. 

· 

Each volume is made up of a group of appropriate independ­
ent sections. The sections are complete within themselves; they are 
separately identified by title and section number and the pages of each 
section are numbered consecutively, independent of other sections • 

. 

The identifying number of a section, a 9-digit number, ap-
pears at the top of each page of the section, in the left corner of left-hand 
pages and the right corner of right-hand pages. 

To locate specific information, refer to the table of contents. 
The name of the involved component, the title of the section, and the 
9-digit section number may then be found. The sections are arranged 
in the order shown in the table of contents. Turn to-page one of the 
section indicated where the contents of the section will be found (except 
where a section is, small and does not require a listing of contents). 
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RADIO FR EQUENCY INTERF ERENC E (RFI) SUPPRESSION 

FOR 28 TELETYPEWRITER EQUIPMENT 

GENERAL DESCRIPTION 
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1. GENERAL 

1. 01 This section, together with other associ-
ated sections, is intended for use as a 

supplement to standard literature covering tele­
typewriter equipment sets which have radio 
frequency interference (rfi) suppression features 
installed. It presents the general principle and 
purpose of radio frequency interference sup­
pression as applied to 28 teletypewriter equip­
ment. Only a broad view is taken in this section, 
since rfi has been applied to various equipment 
sets. For more detailed information regarding 
particular sets and component units, refer to 
associated sections in this series. 

1. 02 Rfi suppression as applied to teletype-
writer equipment is accomplished by 

means of shielding and wave shaping a low level 
electrical telegraph signal throughout the equip­
ment. The installations vary with each set, but 
produce the same results of insuring signal line 
privacy. 

2. SIGNALING 

2 . 01 The code is transmitted by means of a ±6 
volt polar signal through a network of 

shielded c ables to the shielded c ontainer of the 
electrical service assembly. A +6 volt s ignal 
is mark; a -6 volt signal is space. 

3. CABLING 

3.01 The shielded cabling varies with each set 
according to need. Each component unit 

of a set is equipped with suffic ient shielding, in 
the form of metallic enclosures and shielded 
cables, to suppress signal radiation. All signal 
generator s  and magnet assemblies in the signal 
circuitry are shielded by means of metal c on­
tainers attached to their respective cables. 
Interconnecting cables join the component units 
to the electrical service assembly by means of 
metal connectors which screw together for a 
tight shielded connection. 

4. ELECTRICAL SERVICE ASSEMBLY 

4. 01 The electrical service assembly is an 
electrically shielded cBntainer in which 

the shielded cables terminate. It also serves as 
a housing for certain component s such as plug­
in selector magnet driver circuit cards, clutch 
magnet driver circuit cards, keyer circuit cards, 
power supply circuit cards, and relays. 

4. 02 Electrical service assemblies which 
house low level keyers (LLK) and selec­

tor magnet driver s (SMD) have double shielded 
containers and double shielded cables with ap­
propriate connectors for LLK and SMD connec­
tions to external equipment. 

© 1969 by Teletype Corporation 
All rights reserved 
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SEC TION 573-6 00- 1 00TC 

5 .  CROSS REFERE NC E CHARTS 

5. 0 1  These charts provide a cross reference 
of Navy coded sets and Teletype coded 

sets, list the components that make up a set, 
the electrical service assembly for each set, 
arrl the wiring diagram package (WDP) appli­
cable to each set. 

5.02 

ASR 
KSR 

The abbreviations used in the charts are 
defined as: 

- Automatic Send-Receive 
- Keyboard Send-Receive 

Page 2 

RO - Receive Only 
ROTH - Receive -Only Typing Reperforator 
SRTR - Send -Receive Typing Reperforator 
E SA - Electrical Service Assembly 
LLK - Low- Level Keyer 
SMD - Se lector Magnet Driver 
C MD - C lutch Magnet Driver 
PS - Power Supply 

WDP -Wiring Diagram Package 

5 .  03 A chart providing detailed information 
for the various electrical service as­

ser.Clblies can be foWld in Section 573-61 3-lOOTC 
covering the electrical service assemblies . 
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Skokie , Illinois, U.S.A. 

SECTION 573-600-200TC 
Issue 1, June 1969 

RADIO FREQUENCY INTERFERENCE (RFI) 

SUPPRESSED 28 TELETYPEWRITER SETS 

INSTALLATION 

CONTENTS PAGE 

1. GENERAL 

2. UNPACKING 

3. INSTALLATION 

A. 

B. 

D. 

E. 

F. 

G. 
H. 

I. 

J. 
K. 

Fioor Modei Automatic Send­
Receive (ASR) Set .... . 
Floor Model Keyboard Send­
Receive (KSR) Set . . . . .  
Floor Model Receive-Only (RO) Set 
Table Model Receive-Only Typing 
Reperforator (ROTR) Set, Receive-Only 
Page Printer (RO) Set and Receive-
Only Compact Page Printer (RO) Set 
Table Model 28/32 Compact Keyboard 
Send-Receive (KSR) Set, Keyboard Send­
Receive (KSR) Set, and Send-Receive Typing 
Repe:rfo:rator ( SR TR) Set . . . . . . . 
Rack Mounted Keyboard Send-Receive 
(KSR) Set .. ... . .. ..... . 
Rack Mounted Receive-Only (RO) Set 
Multiple Page Printer Keyboard 
Send-Receive (KSR) Set 
Multiple Page Printer Receive-Only 
(RO) Set ............ . 
Transmitter Distributor (Self-Contained) 
Floor Model Automatic Send-Recieve 
(ASR) Set With Electronic Message 
Numbering ................. . 

i. GENERAL 

1 

1 

1 

3 
4 

4 

4 

4 
8 

8 

10 
10 

11 

1.01 This section covers the general installation pro-
cedures for teletypewriter sets equipped with rfi 

suppression. The purpose of this section is to provide 
information for the electrical connection of the electrical 
service assembly to a power source, telegraphic signal line. 
and other interrelated connections necessary for the opera­
tion of the set. Wherever applicable, reference should be 
made to appropriate standard literature covering the me­
chanical installation of set components such as typing unit_ 
reperforator, motor unit, etc. 

1.02 A wtrmg d1agram package (WOP) is packed with 
each rfi set and contains pertinent schematic and 

actual wiring diagrams. Reference should be made to the 
appropriate WDP for specific wiring information. 

1.03 References made to left or right, top or bottom, 
and front or rear apply to the set in its normal 

operating position as viewed from the front. 

1.04 The photographs included in this section are of 
typical rfi installations and should be used m 

support of their associated text. 

1.05 Check the cabinet ground connection before 
turning power on to prevent the hazard of electri­

cal shock. 

2. UNPACKING 

2.01 All equipment is packed for maximum protection 
during shipment. However. due caution must be 

taken i11 unpacking and handling to prevent damage and to 
insure personal safety. In unpacking. observe all caution 
labels as well as any special instructions on the cartons. All 
small bags and loose parts should be kept with their 
associated apparatus until used in the installation. 

3. INSTALLATION 

A. Floor Model Automatic Send-Receive (ASR) Set 
(Figure 1) 

'l f\1 J,V� Unpack and mount the typirtg unit, 
typing reperforator, and tape winder. Connect all 

cable assemblies to their associated connectors. The power 
input cables for the paper winder have been factory installed 
on the cabinet. Route the power input cable to the paper 
winder by removing the coverplate from the right rear corner 
of the tloor in the lower compartmenr of the cabinet. Route 
this cable upward on the outside of the cabinet to the 
associated cable on the paper winder. 

3.02 Two junction boxes are provided on the bottom 
floor of the cabinet. The box on the right side is 

for power input; the one on the left is for signal line and 
clutch stepping control input. 

8 1969 by Teletype Corporation 
All rights reserved 
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SECTION 573-600-200TC 

JUNCTION BOX 
(Signal) 

FAN 

ELECTRICAL SERVICE 
ASSEMBLY {Signal) 

ELECTRICAL SERVICE 
ASSEMBLY (Clutch) 

JUNCTION BOX 
(Power) 

Figure 1 - Floor Model Automatic Send-Receive (ASR) Set 

3.03 Power is distributed by means of a three-conductor 
shielded cable, routed through flexible conduit. 

Separate conduit is connected from the junction box to the 
electrical service assembly containing the clutch magnet 
drivers. Separate conduit is also routed to the electrical 
service assembly containing the selector magnet driver, polar 
line keyer, and to the power line filters in the upper 
compartment of the cabinet. 

3.04 Power should be brought in from the bottom of 
the cabinet by means of conduit connected to the 

junction box. Two conduit connectors are attached to the 
junction box to provide two separate power line inputs; one 
power line for the clutch and signal elecrrical service 
assemblies and one for the cabinet power to motors, lamps. 
etc. The junction box is also compartmented to maintain 
power line separation. A five-point terminal block is provided 
on the left side of the junction box for the clutch stepping 
control and signal line electrical service assemblies. A 
three-point terminal block is provided on the right side of the 
junction box for the cabinet power. Where only one power 
source is used, power should be brought into either side of 
the junction box and routed to the other side through a 
knockout in the partition. Make certain that the shielding 
which surrounds the power input leads is connected to the 
appropriate terminals in the junction box. 

3.05 The junction box on the ieft side of the cabinet 
provides for the signal line input and output and 

the transmitter stepping signal input. Terminal blocks are not 
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provided in this box since cable leads are routed directly to 
the appropriate electrical service assembly. The junction 
boxes permit connection of conduit (one or two) to the 
bottom of the cabinet. Clutch and signal cable leads can be 
routed through separate compartments. If a single conduit is 
used, it can be routed into one compartment and brought 
into the other through a knockout in the partition. 

3.06 The transmitter step pulse input should be routed 
through the junction box to the lower electrical 

service assembly (clutch control). Remove the cover from the 
service assembly and any packing or shipping details from the 
container. Remove the circuit board assemblies to facilitate 
cable installation. Connect the step pulse input leads to the 
TD terminal block. Replace the circuit board assemblies and 
the cover on the container. 

3.07 The signal input and output leads should be routed 
through the junction box and through the flexible 

conduit to the upper electrical service assembly (signal). 
Remove the outer and inner covers from the service assembly 
and any packing or shipping details from the container. 
Remove the circuit board assemblies to facilitate cable 
i..r1stallation. A label on the terminal block cover identifies the 
end of the three terminal blocks on the left side of the 
electrical service assembly. Connect the signal input leads to 
the TC terminal block and the signal output leads to the TB 
terminal block. Replace the circuit board assemblies making 
certain that the keyer card is placed in the KA connector. 
Replace the inner and outer covers on the container. The 
:signal electrical service assembly provides .±6 v de voltage for 
the polar line keyer. A terminal strapping option permits use 
of an external battery. 



3.08 With the installation of the signal lines compieted, 
the set is ready for operation. Place the power 

switch in each electrical service assembly in the ON position. 

B. Keyboard Send-Receive (KSR) Set (Figure 2) 

3.09 Power is distributed by means of a three-conductor 
shielded cable routed through flexible conduit. 

Separate conduit connects the junction box to the clutch 
magnet, selector magnet driver, and keyer of the electric;tl 
service assembly (signal) and to power line filters in the upper 
compartment of the cabinet. 

3.10 Power should be brought in from the bottom of 
the cabinet. The junction box, located on the 

lower right side of the cabi.11et, is compartmented to provide 
for two separate power lines. One compartment contains five 
terminals which provide power connections for the clutch 
and signal electrical service assemblies. The other com­
partment contains three terminals which provide power 
connections for the cabinet (motor, lamps, etc). Where only 
one power source is used, power should be brought into 
either compartment and led tq the other compartment 

JUNCTION BOX 
(Signal) � 

--._...._ IS �-" 
·�·· 
* 
{ 
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through a knockout in the partition. The shielding which 
surrounds the three power leads should be connected to the 
terminals in the junction box. 

3.11 The junction box on the left provides the signal 
input and output and the transmitter stepping 

signal input. No terminal blocks are provided in this box 
since the leads are to run directly to the appropriate electrical 
service assembly. The junction boxes permit the connection 
oi conduit to the bottom of the cabmet. Ciutch and signal 
leads can be routed through separate compartments. If a 

single conduit is used, the leads can be brought into one 
compartment and routed to the other by means of a 
knockout in the partition. The transmitter step pulse input 
should be pulled through the flexible conduit leading to the 
electncal service assembly (dutch). 

.3.12 The signal mput and signai output should be pulled 
through the flexible conduit to terminal block TB 

in the electrical service assembly (signal). A decal on the 
terminal block cover identifies each of the three terminal 
blocks. 

ELECTRICAL SERVICE 
ASSEiviBLY (Signal) 

ELECTRICAL SERVICE 
ASSEMBLY (Clutch) 

JUNCTION BOX 
(PO"'Ner) 

Figure 2- Floor ;\'lodci Kc�y�Joard Send Receive (KSf{) Set 
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SECTION 573-600-200TC 

C. Floor Model Receive-Only (RO) Set 

3.13 Power is distributed by means of a three-conductor 
shielded cable, routed through flexible conduit . 

Separate cables connect the junction box to the selector 
magnet driver in the electrical service assembly and power 
line filters in the upper compartment of the cabinet. 

3.1 4  Power should b e  brought in from the bottom of 
the cabinet. The junction boxes are compart­

mented to provide for two separate power lines. One 
compartment provides five terminals for the electrical service 
assemblies dutch and signal power. The other compartment 
provides three terminals for cabinet power to motors, lamps, 
etc. Where only one power source is used, power should be 
brought into either compartment and routed to the other 
compartment through a knockout in the partition. The 
shields surrounding the three power leads are connected to 
terminals in the junction box. 

3.1 5 The junction box on the left provides a means for 
the signal input. No terminal blocks are provided in 

this box since leads should be run directly to the appropriate 
electrical service assembly. The junction boxes permit the 
conn�ction of conduit to the bottom of the cabinet. Clutch 
and signal leads can be routed to separate compartments. If a 
single conduit is used, the clutch and signal leads can be 
brought into one compartment and routed to the other 
through a knockout in the partition. 

3.16 The signal input and output leads should be pulled 
thr-ough the flexible conduit to terminal block TB 

on the signal electrical service assembly. A label on the 
terminal block cover identifies each of the three terminal 
blocks on the left end of the electrical service assembly . Make 
the connections between the signal electrical service assembly 
and the appropriate selector magnet assembly. The mating 
connector pairs are identified. 

D. T a b l e  Model Receive-Only Typing Reperforator 
(ROTR) Set, Receive-Only Page Printer (RO) Set, and 
Receive-Only Compact Page Printer (RO) Set (Figures 3 
and 4) 

3.17 A table mounted electrical service assembly (ESA) 
is used and can be mounted in space available 

anywhere near the set within the limit of the signal cable. 
Mounting brackets for the ESA are supplied, however, the 
customer must supply the hardware to fasten these brackets 
to a table or wall. 

3.18 Route the signal line conduit or cable to the ESA 
container (the side opposite the fuse) and attach 

by means of a conduit fitting. The container has two 7/8-inch 
diameter knockouts for 1/2-inch conduit fittings. 

Page 4 

3.1 9 Route the power line conduit or cable to the ESA 
container (the side with the fuse and power switch) 

and attach by means of a conduit fitting. The container has a 
7/8-inch diameter knockout for 1/2-inch conduit fitting. A 
separate power cable should be brought into the base for the 
motor. 

3.20 Route the signal cable from the ESA to the 
apparatus through the notch in the rear of the 

cover, through the nylon cable clamp at the rear of the base, 
and along the left sid� of the set to the selector magnet 
assembly connector. Tie the cable to the motor mounting 
post at the base to keep it clear of the fan. 

E. Table Model 28/32 Compact Keyboard Send-Receive 
(KSR) Set , Keyboard Send-Receive (KSR) Set,  and 
Send-Receive Typing Reperforator (SRTR) Set (Figures 
5 and 6) 

3.21 Mount the electrical service assemblies (ESA) in 
space available anywhere near the set within the 

limit of the signal cables. Mounting brackets for the ESA are 
supplied, however, the customer must supply the hardware to 
fasten these brackets to a table, wall, or cabinet. 

3.22 Route the signal line conduit or cabling to the 
keyer selector magnet driver of the ESA. Route the 

signal line to the opposite side of the fuse and attach by 
means of a conduit fitting. The ESA container has two 
7/8-inch diameter knockouts for 1 /2-inch conduit fittings. 

3.23 Route the synchronous pulse control conduit or 
cable to the ESA opposite the side of the fuse and 

attach by means of conduit fittings. 

3.24 Route the power line conduit or cable to both ESA 
containers. Connect the power line to the side on 

which the fuse and power switch are located. Attach by 
means of a conduit fitting. 

3.25 Route the dutch magnet driver output cable and 
signal cables through the notch in the rear of the 

cover. Route the cables through the nylon clamp on the base 
and connect to the appropriate terminal block and con­
nector. 

F. Rack Mounted Keyboard Send-Receive (KSR) Set 
(Figure 7) 

3.26 Remove and retain the access plate and its mount-
ing hardware at either or both sides of the 

electrical service assembly (ESA). Fasten 3/4-inch conduit for 
the ac power input to either side of the ESA. Route the 
power input leads through the conduit into the compartment 
on the left side of the ESA. Route the power leads to 
terminal block (TA) located on a bracket attached to the rear 
wall of the ESA. Turn the power switch to the OFF position. 
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SIGNAL CABLE FUSE------ POWER SWITCH 

t ,;/ 
\ \ \ I 

ELECTRICAL SERVICE 
ASSEMBLY 

Figure 3- Table Model Receive-Only Typing Reperforator (ROTR) Set 

SIGNAL CABLE 

' 
- l 

\ FUSE \ \ 

/.'"' 
;r 

POWER SvVITCH 

ELECTRICAL SERVICE 
ASSEMBLY 

Figure 4- Table Model Receive-Only Compact Page Printer (RO) Set 
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Figure 5- Table Model 28/32 Compact Keyboard Send-Receive (KSR) Set 
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ASSEMBLY 
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ELECTRICAL SERVICE 
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Figure 6- Table Model Send-Receive Typing Reperforator (SRTR) Set 



3.27 Fasten 3/4-inch conduit for the normal control 
input to either side of the ESA. Route the control 

leads for the typing unit stunt box through the conduit into 
the compartment of the right side. Route these leads to the 
40-point terminal block (H) located on the hinged lid. A 
cable clamp has been provided to secure the leads. 

3.28 Route the synchronous pulse control leads through 
the eyelet in the ESA partition, into the com­

partment on the left side, and to terminal block (TD). 
Replace the access plates previously removed. 

Note: Synchronous pulse leads are normally brought in 
with control leads for the typing unit stunt box. 

ELECTRICAL 
SERVICE 

ASSEMBLY 

• 
• 

---�t� · 
I 
j 

't' 
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3.29 Fasten 3i4-inch conduit for the signal line input 
and output to the inner container of the ESA. 

Fasten the conduit by means of the 1.094-inch hole provided 
in the outer frame of the �ontainer. Make certain that the 
conduit fitting does not contact the inner frame of the 
container. Route the signal line leads through the conduit 
into the inner enclosure of the container. Connect signal 
leads to the upper 6-point (TB) terminal block. Tape the 
signal shielding to prevent its unintentional grounding. 

Note: The container assembly provides �6 volt signal 
battery tu the low-level keyer. If external signal battery 
is to be provided , follow the procedure outlined in the 
appropriate wiring diagram package . 

.... -

Figure 7 - Rack Mounted Keyboard Send-Receive (KSR) Set 
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SECTION 573-600-200TC 

3.30 Reassemble the terminal block cover and upper 
insulator previously removed from the container 

assembly. 

3.31 Auxiliary conduit connections have been provided 
for the synchronous pulse control leads only. To 

install these leads proceed as follows: 

(a) Remove appropriate knockouts. 

(b) Connect 1/2-inch conduit directly to control cir­
cuitry. 

(c) Route control leads through conduit to terminal 
block (ID). 

(d) Connect leads. 

3.32 Replace and secure the inner cover on the inner 
frame of the container assembly. Replace and 

secure the outer cover on the outer frame of the container. 
Close the hinged lid of the ESA and secure it by fastening the 
mounting screws in the lower side and upper side of the lid. 

G. Rack Mounted Receive-Only (RO) Set (Figure 8)  

3.33 Remove and retain the access plate and the 
mounting hardware at either or both sides of the 

ESA. Fasten 3/4-inch conduit for ac power input to either 
side of the ESA. Route the power input leads through the 
conduit into the compartment of the left side. Route the 
power input leads to terminal block (T A) located on a 
bracket attached to the rear wall. Turn the power switch to 
the OFF position. 

3.34 Fasten 3/4-inch conduit for the normal control 
input to either side of the ESA. Route the control 

leads for the typing unit stunt box through the conduit into 
the compartment on the right side. Route the control leads 
to the 40-point terminal block {H) located on the hinged lid. 
A cable clamp has been provided to secure the leads. Replace 
the access plates. 

3.35 Fasten 3/4-inch conduit for the signal line input to 
the container assembly inside the service assembly. 

Fasten the conduit by means of the 1.094-inch hole provided 
in the outer frame of the container assembly. Make certain 
that the conduit fitting does not contact the inner frame of 
the container. Route the signal line leads through the conduit 
into the inner enclosure. Route the signal line cable to the 
upper 6-point terminal block (TB) located on the right side 
of the container. Tape the signal shielding to prevent its 
unintentional grounding. Reassemble the terminal block 
cover and upper insulator. 

PageS 

Note: Auxiliary conduit connections have been pro­
vided for the synchronous pulse control leads only. 
They are intended for send-£eceiYe .ets and are not 
applicable to receive�nly sets. 

3.36 Replace and secure the inner co..er on the inner 
frame of the container asaembly. Replace and 

secure the:: outer cover on the outer frame of the container. 
Close the hinged lid of the ESA and secure it by fastening the 
mounting screws in the lower and upper side of the lid. 

H. Multiple Page Printer Keyboard Send-Receive (KSR) Set 

3.3 7 A junction box with three compartments is pro-
vided at the rear of the rack assembly which is 

fastened to the mounting panel at the bottom of the cabinet. 
Signal power input, cabinet motor and lamp power input, 
and signal line and clutch step control wiring should be 
brought in from the bottom of the cabinet by means of 
conduit connected to the junction box. Route the conduit 
through the wiring duct openings at the bottom of the 
cabinet up through the cutout at the rear of the mounting 
panel to the junction box. 

3.38 Signal power is distributed by means of a three-
conductor shielded cable, routed from the terminal 

block in the upper compartment of the junction box through 
flexible conduit to the signal and clutch electrical service 
assemblies. Separate conduit is connected from the junction 
box to the lower electrical service assembly containing the 
clutch magnet driver and to the upper electrical service 
assembly containing the selector magnet drivers and polar 
line keyer. A knockout for 1 /2-inch diameter incoming 
conduit is provided in the upper compartment of the 
junction box. 

3.39 Cabinet motor and lamp power is distributed by 
means of a three-<:onductor cable routed from the 

terminal block in the middle compartment of the junction 
box to the control panel on the rack assembly. A knockout 
for 1/2-inch diameter incoming conduit is provided in the 
middle compartment of the junction box. Where only one 
power source is used, power is brought into either the upper 
or middle compartment of the junction box and led to the 
other compartment through a knockout in the partition. 
Strap the appropriate terminals to achieve the proper 
connections. 

3.40 The lower compartment of the junction box 
provides an entrance for the signal line input and 

output and transmitter stepping signal input. A terminal 
block is not provided in this compartment of the junction 
box since the signai ieads must be routed directiy into the 
appropriate electrical service assembly. A knockout for 
3/4-inch diameter incoming conduit is provided in the lower 
compartment of the junction box. 
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SECTION 573-600- 200TC 

3.41 The transmitter step pulse input should be routed 
through the lower compartment of the junction 

box to the clutch control electrical service assembly. Remove 
the cover from the service assembly. Remove and discard any 
packing or shipping details from the container. Remove the 
circuit board assemblies to facilitate cable installation. 
Connect the step pulse input leads in accordance with the 
appropriate wiring diagram. Replace the circuit board as­
semblies and the cover on the container. 

3.42 The signal input and output leads should be routed 
through the lower compartment of the junction 

box to the signal electrical service assembly. Remove the 
outer and inner covers from the service assembly. Remove 
and discard any packing or shipping details from th� 
container. Remove the circuit board assemblies to facilitate 
cable installation. Connect the signal leads in accordance with 
the appropriate wiring diagram. A label on the terminal block 
cover identifies each of the three terminal blocks on the left 
side of the electrical service assembly. Replace the circuit 
board assemblies and the inner and outer covers on the 
container. 

3.43 The ESA provides "!:_7 v de voltage for the polar line 
keyer. A strapping option on the TD terminal 

board permits the use of external battery. 

3.44 With the installation of the power and signal lines 
completed, the equipment is ready for operation. 

Place the power switch in each electrical service assembly in 
the ON position. Place the main power switch on the control 
panel in the ON position and check the equipment. 

I. Multiple Page Printer Receive-Only (RO) Set 

3.45 A junction box with three compartments is pro-
vided at the rear of the rack assembly which is 

fastened to the mounting panel at the bottom of the cabinet. 
Signal power input, cabinet motor and lamp power input, 
and signal line wiring should be brought in from the bottom 
of the cabinet by means of conduit connected to the junction 
box. Route the conduit through the wire duct openings at 
the bottom of the cabinet, up through the cutout at the rear 
of the mounting panel, and to the junction box. 

3.46 Signal power is distributed by means of a three-
conductor shielded cable routed from the terminal 

block in the upper compartment of the junction box, 
through flexible conduit, to the signal electrical service 
assembly containing the selector magnet drivers. A knockout 
for 1/2-inch diameter incoming conduit is provided in the 
upper compartment of the junction box. 

3.4 7 Cabinet motor and lamp power is distributed by 
means of a three-<:onductor cable routed from the 

terminal block in the middle compartment of the junction 
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box to the control panel on the adjacent rack assembly. A 
knockout for 1/2-ir.ch diameter incoming conduit is provided 
in the middle compartment vf the junction box. Where only 
one power source is used, power is brought into either the 
upper or middle compartment of the junction box and 
routed to the other compartment through a knockout in the 
partition. Strap the apprc-priate terminals to achieve the 
proper connections. 

3.48 The lower compartment of the junction box 
rrovides for t1 e signal line input. A terminal block 

is not provided in thi..> compartment of the junction box since 
the signal leads must be routed directly into the electrical 
service assembly. A knockout for 3/4-inch diameter incoming 
conduit is provided in the lower compartment of the junction 
box. 

3.49 The signal input leads should be routed through 
the lower compartmc' : of the junction box to the 

electrical service assembly. Remove the outer and inner 
covers from the service asS<;mbly. Remove and discard any 
packing or shipping details from the container. Remove the 
circuit board assemblies to facilitate cable installation. 
Connect ·the signal leads in accordance with the appropriate 
wiring diagram. A label on the terminal block cover identifies 
each of the terminal blocks on the left side of the electrical 
service assembly. Replace the circuit board assemblies and 
the inner and outer covers on the container. 

3.50 With the installation of the power and signal lines 
completed, the equipment is ready for operation. 

Place the power switch in the electrical service assembly in 
the ON position. Place the main power switch on the control 
panel in the ON position and check the equipment. 

J. Transmitter Distributor (Self-Contained) 

3.51 A table mounted electrical service assembly (ESA) 
is used and can be mounted in space available 

anywhere near the set within the limit of the signal cable. 
Mounting brackets for the ESA are supplied, however, the 
customer must supply the hardware to fasten these brackets 
to a table or wall. 

3.52 Route the synchronous pulse and signal line 
conduit or cabling to the opposite side of the fuse 

and attach by means of 3/4 inch conduit fitting. Connect the 
power line to the side of the ESA on which the fuse and 
power switch are located and attach by means of a 3/4 inch 
conduit fitting. Route the signal cable, the clutch magnet 
driver cable, and the monitoring cable to the apparatus through 
a notch in the rear of the transmitter distributor cover. A 
Receive-Only (RO) Set may be connected to the monitoring 
cable for the purpose of monitoring the signals from the 
transmitter distributor. Connect the power cord from the 
distributor to a power source. Connect all grounding straps 
such as the snap panel to mounting plate and cover to 
mounting plate. 
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SECTION 573-600-200TC 

K. Floor Model Automatic Send-Receive (ASR) Set With 
Electronic Message Numbering 

3.53 Two junction boxes are provided at the bottom of 
the cabinet. The junction box on the right side is 

for power, the box on the left is for signal line input and 
output and stepping signal (clutch) input. 

3.54 Power is distributed by means of three-conductor 
shielded cables, routed through flexible conduit. 

Separate conduit is connected from the junction box to the 
electrical service assembly containing the clutch magnet 
drivers. Separate conduit is also routed to the electrical 
service assembly containing the selector magnet driver and 
polar line keyer and to the power line filters in the upper 
compartment of the cabinet, and the numbering module 
power supply. 

3.55 Power should be brought in from the bottom of 
the cabinet by means of conduit connected to the 

junction box. Two conduit connectors are attached to the 
junction box to provide two separate power line inputs; one 
power line for the clutch and signal electrical service 
assemblies and one for the cabinet power to motors, lamps, 
etc. The junction box is also compartmented to maintain 
power line separation. A five-point terminal block is provided 
on the left side of the junction box for the clutch stepping 
control, signal line electrical service assemblies, and number­
ing module power supply. A three-point terminal block is 
provided on the right side of the junction box for the cabinet 
power. Where only one power source is used, power should 
be brought into either side of the junction box and routed to 
the other side through a knockout in the partition. Make 
certain that the shielding which surrounds the power input 
leads is connected to the appropriate terminals in the 
junction box. 

3.56 The junction box on the left side of the cabinet 
provides for the signal line input and output and 

the transmitter stepping signal input. Terminal blocks are not 
provided in this box since cable leads are routed directly to 
the appropriate electrical service assembly. The junction 
boxes permit connection of conduit (one or two) to the 
bottom of the cabinet. Clutch and signal cable leads can be 
routed through separate compartments. If single conduit is 
used, it can be routed into one compartment and brought 
into the other through a knockout in the partition. 
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3.57 The transmit.ter step pulse input should be routed 
through the junction box to the lower electrical 

service assembly (clutch control). Remove the cover from the 
service assembly and any packing or shipping details &om the 
container. Remove the circuit board assemblies to facilitate 
cable installation. Connect the step pulse input leads to the 
appropri.:tte terminal block. Replace the circuit board assem­
blies and the cover on the container. 

3.58 The signal input and output leads should be routed 
through the junction box and through the flexible 

conduit to the electrical service assembly (.;ignal). Remove 
the outer and inner covers from the service assembly and any 
packing or shipping details from the container. Remove the 
circuit board assemblies to facilitate cable installation. A 
label on the terminal block cover identifies the end of the 
three terminal blocks on the left side of the electrical service 
assembly. Connect the signal input leads to the appropriate 
terminal block in the electrical � .:rvice assembly. Should the 
set be installed as it is shipped from the f.:.:tory and without 
any wiring changes, be sure to remove the TP303142 
low-level keyer circuit card from the KB connector. Replace 
the inner and outer covers on the container. The signal 
electrical service assembly provides ±6 volts de voltage for the 
polar line keyer. A terminal strapping option permits use of 
an external battery. 

3.59 Make the electrical connections between the elec-
trical service assembly (signal) to the appropriate 

selector magnet assembly and the electrical service assembly 
(clutch) to the cabinet terminal strip (C strip). The mating 
connector pairs for these connections are identified. 

Note: The TP330520 tool kit may be utilized to loosen 
and adjust the cradle railing in the cabinet. 

3.60 Remove the numbering module from its carton. 
Reference should be ma de to Section 

573-614-100TC for information concerning the installation 
of the crystal and programming the format option. Open the 
door of the numbering module enclosure by loosening the 
retaining screw on top of the door. Insert the module into 
the inner frame of the enclosure. Push the module in until 
the rear connector plugs are fully seated in their receptacles. 
Close the door and tighten the retaining screw. 
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1 . GENERAL 

1 .  01  This section presents a description of 
eo mponents necessary for radio fre ­

quency interference (rfi ) suppression as applied 
to 2 8  typing units and typing and nontyping 
reperforators .  In addition ,  this section is in ­
tended for use as a supplement to standar dized 
literature . For more detaile d infor mation re ­
garcling the apparatus refer to Sections 5 73 - 1 1 5 -
1 00TC and 573 - 1 1 8 - 1 00TC. 

2 .  DESCRIPTION 

SE LE C TOR ME CHANISM 

the uppe r right side frame o f  the typing 
unit or the n1ai...11 frame of the reperforator.  The 
selector consists o f  a special three-pin electrical 
receptacle , double shielded cable and metallic 
container .  

2 .  0 2  The three-pin electrical rec eptacle in-
sures a secure and shielded electrical 

connec tion to other associated apparabv=,. The 
double shielded cable elect.cically connects the 
three-pin electrical receptacle to the selector 
magnets. The shielded cable is composed o f  
three e lectrical conductors encircled by braided 

inner and outer shields. The inner and outer 
braided shields are electrically separated from 
each other and the three electrical conductor s  by 
flexible solid dielectric . The metallic container 
functions as a shielded enclosure for the selector 
magnet assembly . 

2 .  03 Enclo sed withi.11 the r.netallic c ontainer 
are the selector  magnet coils, coil mount­

ing bracket and selector armature . Each selector 
magnet coil contains an e lectrostatic shield which 
surrounds the coil '.X;'L.!dings . The selecto r  coil 
mounting bracket provide s mounting facilities for 
the coils , arm a b.1re , and biasing spring . The 
receptacle , shielded cable , metallic container, 
and selecto r  coils provide r fi suppression when 
used with associ a ted rfi equipment. 

Rfi Se lector Mechanis m  

£: 1 96 9  by Teletype Corporation 
Al:i r i�iti.::; r et; erv eci .  
Printed in U.S . A . Page 1 



SEC TION 573 -6 1 0 - 1 00TC 

3 .  ADJ USTMENTS 

3. 01 The fo llowing adj ust ments are arranged 
in a se quence that sho uld be followe d  if a 

complete readj ustment of the selector mech­
anis m is undertaken. 

3 .  02 Too ls and spr ing scale s re quire d  to per ­
for m  these adj ustments ar e listed  in 

Section 570 -005 - 800TC . After an adj us tment 

3 .  04 Se lector Mechanis m  

i s  co mple te be sure to tighten any nuts o r  screws 
that ar e loosened.  The adj usting illus trations 
indicate tolerances ,  positions of moving parts , 
spring te ns ions , and angles at which spring 
s cales s ho uld be applied when meas ur ing spring 
tens ions . 

3 .  03 References made to left or right, front 
or rear ,  up or down etc apply to the unit 

in its nor mal operating position facing the selec ­
tor mechanis m .  

Note : To fac ilitate making the fo llowing adj ustments , re move the se lector cam -clutch asse mbly 
and range finder asse mbly in accordance with disas se mbly and reassembly Sections 573 - 1 1 5 -
702 TC and 573 - 1 1 8 -702 TC .  Re move the me tallic container (base and cover ) which ho use the 
selector magnets by W1Screwing the magnet and base asse mbly mounting post fro m  its associate d 
nut plate . The nut plate is locate d in the rear of the selector mo unting plate (re fer to drawing in 
3 .  06 ) .  The metallic container a.nd enclosed selector magnets will detach fro m the selector 
mo unting plate as an as sembly . Detach the coil mo W1ting bracket fro m  the base by re moving 
the coil mounting bracket nuts . 

SE LEC TOR ARMATURE 

(1 ) Re quire me nt 
With the magnet assembly de -ener ­
gi ze d, removed fro m its base , and 
ar mature res ting against its down ­
s top,  there sho uld be 

----- Min 0.  02 5 inch - - -Max 0 .  030 inc h 
c learance between the end of ar mature 
and left edge of left pole piece . 

To Adj ust 
Loo sen downs top mounting screw fri c ­
tion tight. Position downs top to meet 
require ment. Tighten mo unting screw. 

BRAC KE T 
MOUNTING 

NUT 

(Front View 
With Cover 
Re moved) 

(2 ) Re quire ment 
..------ The left edge of the ar mature sho uld be 

flush within 0. 010 inch with the le ft 
e dge o f  the left pole piece . 

To Adj ust 
Position the armature with the mo unting 
screws loosened. Tighten screws . 

BRAC KE T  
MOUNTING 

NUT 

C OIL 
MOUNTING 
BRAC KE T 

-----;J---___ ARMATURE POLE 
PIEC E  

AR11ATURE / 
b====�========�� MOUNTING SCREW 

__ ....., 
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DOWNS TOP 
BRAC KE T  

"" 
DOWNSTOP 

MO UNTING SCREW 



3 .  05 Selector Mechanism (continued) 

SE LECTOR AR:MATURE ALIGNMENT 

(1 ) Requirement 
Rear edge of ar mature should be 
flush within 0 .  01 0 inch with rear 

ISS 1 ,  SEC TION 573 -610-lOOTC 

MAGNET 
C ORE ---DOWN STOP 

BUTTON 

edge of po le pieces .----------. POLE 
PIECE 

(2 ) Requirement 
Clearanc� between front edge of 
ar mature and pole piece and inside 
of downstop bracket should be 

� DOWNSTOP 
BRAC KE T  

Min some - - -Max 0 .  02 0 inch --------...;..__ ___ , 

To Adj ust 
Ar mature spring must have eno ugh initi al 
tension to hold ar mature fir mly agains t 
pivot edge of  casting. Position armature 
with mo unting screws loos e ne d .  Ti ghten 
screws . 

(Le ft Side View) 

SE LEC TOR _.t1Jll\1.A TURE S PRING 

Re quir e me nt 
App ly spr ing s c ale as near ly vertical as 
pos s ib le a t  end of ar mature Px;tension_ It 
s ho ul d  r e quire �------------------------- �in 1 - 3/4 o z - - - �� 2 - 1 /4 o z  

PIVOT 
E DGE \ 

'----�SPRING SC ALE 

�� 
ARMA TURE 
E XTENSION 

\ 

to p ull ar mature to marking position.  

To Adj us t 
Ro tate adj us ting s c r e w  c lo ckwise to in ­
c re ase s pring te n s ion : c o un te r c lockwi se 
to de c r ease spr ing tens ion . 

No te : Sp r i ng te ns ions given wi ll per mit 
oper ation of pr inte r p r i o r  to meas ur e ­
ment of r e c e iving mar gins . Re fine 
s pr ing tension for n1a.x i n1 u m  se le c tor per ­
fo r mance with unit co nne c te d  to specific 
c ir c uit in whi c h  it is  to func tio n (operat ­
ing at de s ir e d  s pe e d  and line c urr ent ) .  
See SE LE C TOR REC E IVING MARGIN ad­
j us t ment,  Sec tio n 5 7 3 - 1 1 5 - 700TC o r  Sec ­
tio n 5 73 - 1 1 8 - 700 TC . 

� .  �AR1\1A TURE SPRING 

\\ ARMA TURE 
!v!OFN TIN G 

SC REW 

( F r o nt Vie w 
C o i l s  and A s s o c i a ted 
Br acke t Re n1ove d 
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SEC TION 573 - 6 1 0 - 1 00TC 

3 .  06 Selector Mechanism (continued )  

Note : Before making the adj ustment on this page , reasse mble the magnet asse mbly by reversing 
the dis as s embly procedure (see  note in 3 .  04 ) .  Reasse mble and install on the typing unit, the 
cam -clutch assembly , the metallic container , and range finde r ;  then proceed with the following 
adj ustme nt . 

UPPER LE FT 
ECC ENTRIC 
SHOULDER 

POST 

COVE R 

NUT PLATE �- - -
- - - -

- - - -

(Rear of Selector ---___.... ____ _ 

Mounting Plate ) 

SELECTOR 
MOUNTING 

PLATE 

SPAC ING 
LOC KLEVER 

SELEC TOR BASE (MAGNE TS E NERGIZED) 

(1 ) Require ment 

--------SE LEC TOR 
CAM 

rdAGNE T AND BASE 
ASSEMBLY 

MOUNTING POSTS 

ARMATURE 
SPRING 

ADJUSTING 
SCREW 

LOWER RIGH T 
E CCENTRIC 
SHOULDER 

POST 

(Front View)  

Spacing locklever on high par t of cam. Armature  in contact with left pole piece . 
C learance between end of ar mature extension and sho ulder of spacing locklever should be 

'-------- Min 0 .  02 0 inch - - -Max 0 .  035  inch 

(2 ) Require ment 
Clearance between upper surface o f  ar mature extension and upper step of spacing 
locklever sho uld be 

Min some - - -Max 0 . 003 inch ------------· �-----------� 
when locklever is he ld do wnwar d .  

To Adj ust  
With a 1 /1 6  inch hex wr enc h ,  loo se n two magnet and base mo unting posts fr i c tio n tigh t .  
Adj us t lo wer r ight e c centr i c  t o  m e e t  r e quir e me n t  ( 1  ) .  Adj us t upper left e c ce ntr i c  t o  me e t  
require ment (2 ) .  Tighten magn e t  an d bas e as s e mb ly mo unt i ng posts s e c ur e ly . 

Note : Initial po s i t ions o f  e c c e ntr i c  are : Lowe r r i ght at 6 o ' c lo c k ;  uppe r left at 9 o ' c lock.  

Page 4 
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1 . 

2 .  

RADIO FRE QUE NCY IN TE R FE RENC E (R FI) SUP PRE SSION 

FOR 28 KE YBOARDS, 2 8  TRANSMITTE R DISTRIBUTORS , AND 2 8 /3 2  KE YBOARDS 

DE SCRIPTION AND ADJ USTME N TS 

CON TE N TS PAGE 

GE NERA L . . . . . . . . .  . 

DE SC RIPTION . . . . . . . . . . . . . . . . 

2 8  R FI KEYBOARDS AND TRANS -
MITTE R  DISTRIBU TOR . . . . . . . . . . 

RFI C OMPONE N TS O F 2 8  KE Y ­
BOARDS fu�D TRANSlV1ITTE R 
DIS TRIBUTOR . . . . . . . . . .  . 

2 8/3 2  RFI C OMPAC T SE N D -
RE C E IVE (KSR ) SE T . . . . . .  , 

SYNC HRONOUS PULSE FOR 2 8  RFI 
KEYBOARDS . . . . . . . . . . . . . . . .  . 

SYNC HRONOUS PULSE FOR 2 8 /3 2  
RFI C OM PAC T KS R  SE TS . . . . . . . . 

1 

1 

1 

2 

2 

2 

2 

1 .  GE NE RAL 

1 .  0 1  Th is s e c tio n pr e s e nts a de s cr iptio n o f  
the c o mpo nents us e d  in radio fre que n cy 

inte rfer ence (rf i )  s uppre s s io n  as app lied to 2 8  
keyboar ds , 2 8  trans mitter dis trib utor s , and 2 8/ 
3 2  keybo ar ds . It also p r e sents the adj usting 
p rocedure fo r the 2 8/32 keybo ar d. In additio n ,  
this section i s  inte nde d fo r use a s  a s upple m e nt 
tc the fo llowing standar d lite ratur e : Se c tio ns 
5 73 - 1 1 6 - 1 00TC , 5 73 - 1 1 6  - 1 02 TC .  5 73 - 1 1 6 -
7 03 TC , and 5 7  3 - 1 2  7 - 1  02 TC . 

, 

2 .  DE SC RI PTION 

2 8  RFI KEYBOARDS AND TRAN SMITTER DIS ­
TRIBUTOR 

2 .  0 1  Rfi a s  applie d to 2 8  keyboards and tr ans -

3 .  ADJ USTiviE NTS . . . . . . . . . . . . . . . 2 

mitter distributors , co ns is ts of a do ub le 
s hie lde d c ontact box, a co ntact as se mb ly ,  a fil ­
te r c ar d  as s e mbly ,  and a do uble shie lde d s ignal 
line cable with r e c eptac le . 

2 8/3 2  RFI C OMPAC T KSR SE T 2 

Distr ibutor Me cha..rlis m 

Ar mature spr ing . . . . . . . . . . . . . . 1 0  
C l utch dr um . . . . . . . . . . . . . . . . . 5 
C l utch s ho e  lever . . . . . . . . . . . . . . 5 
C l utch sho e  le ver s pr ing . . . . . . . . . 9 
C l utch s hoe spring . . . . . . . . . . . . . 9 

C l utch trip lev e r  . . . . . . . . . . . . . . 6 
Distr ibutor gear . . . . . . . . . . . . . . . 7 
Latch bail . . . . . . . . . . . . . . . . . . . 8 
Latch bail spring . . . . . . . . . . . . . . 1 0  
Latchlever spring . . . . . . . . . . . . . . 1 0  
Magnet blocking lever spring . . . . . . 1 0  
:rv1agnet p late . . . . . . . . . . . . . . 6 
Re set lever . . . . . . . . . . . . . 7 
Tr ip lever spring . . . . . . . . . . . 1 0  

Keyboar d Trans mitte r Me chani s m  

Sh utter window gap . . . . . . . . . . . . . 
Unive r s al link . . . . . . . . . .  . 
Universal link spr ing . . . . . . . . . .  . 

4 
4 

;:;;:ss 

• 

R FI Signal Gene rato r 
C ontac t  Box A s s e rn b ly 
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SECTION 573 -6 1 1 - lOOTC 

RFI COMPONENTS OF 28 KEYBOARDS AND 
TRANSMITTER DISTRIBUTORS 

2 .  02 The rfi signal generator contact box is 
composed of two metallic boxes. An 

inner box completely enclosed by an outer box. 
The two boxes are mechanically fastened to­
gether with fiber hardware and insulating ma­
terial to electrically isolate each box from the 
other. 

2. 03 The contact assembly is provided with 
gold-plated contacts for low voltage 

operation. The assembly is enclosed within and 
electrically insulated from the inner  box. The 
filter card assembly is mounted to and above 
the contact assembly . The filter is a network 
of three resistors and a capacitor mounted on a 
circuit board. When used in conjunction with 
associated shielded cables,  power supplies, and 
keyer the filter provides a low-level interface 
and rfi suppression. 

2. 04 A double shielded cable assembly is pro-
vided to electrically connect the contact 

box to a three-pin electrical receptacle . The 
shielded cable is composed o f  three electrical 
conductors encircled by braided inner and outer 
shields .  Two of the three internal wires are 
electrically insulated and transfer the tele­
graphic signals to associated equipment . The 
remaining wire is bare 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 dielectric . 
The inner braid is electrically connected to the 
inner contact box and the outer braid is electri­
cally connected to the outer contact box.  The 
cable assembly provides rfi suppression when 
used with associated rfi equipment. 

28/3 2  RF1 COMPACT SEND-RECEIVE (KSR) 
SET 

2 .  05 The rfi application for 28/32  compact 
(KSR) sets consists of photoelectric 

cells, shielded line signal cable, and a photo­
electric distrilbutor .  

2 .  06  The signal generating mechanism utilizes 
photoelectric cells instead of a contact 

mechanism to generate a signal . A lamp assem-

Page 2 

bly provides the necessary light source to elec ­
trically activate the cells . A mechanical shutter 
assembly,  linked with the keyboard codebars 
and located between the photocells and lamp 
assembly, provides windows to either allow light 
from the light assembly to pass and activate the 
cells (mark) or block the light and not activate 
the cells (space) . The photocells will generate 
a parallel electrical signal of approximately 300 
microamperes (ua) . The generated signal travels 
along a shielded cable to a photoelectric distrib­
utor . The photoelectric distrilbutor serializes 
the signal, and by means of shielded cables, 
routes it to the input of a polar line keyer . 

SYNCHRONOUS PULSE FOR 28 RF1 KEY­
BOARDS 

2 .  07 A synchronous pulse mechanism on 28 
rfi keyboards provides a means of re­

motely controlling the signal generator mech­
anism in order to govern the rate of signal 
transmission. 

2. 08 The incoming low-level synchronizing 
pulse is applied to the clutch magnet 

driver circuit which in turn supplies power nec­
essary to  operate the clutch trip magnet.  The 
clutch magnet conditioning contacts are gold­
plated and have an associated filter circuit to 
provide r fi suppression. In addition, the clutch 
magnet conditioning contacts control the clutch 
magnet driver circuit. 

SYNCHRONOUS PULSE FOR 28 /32 RF1 COM­
PACT KSR SETS 

2. 09 Synchronous pulsed transmission is ac ­
complished by the reset mechanism and 

pulsed operation of the photoelectric distributor 
clutch magnet . 

3 .  ADJUSTME NTS 

28/3 2  RF1 COMPACT KSR SE T 

3 .  0 1  The adjustments  are presented in an 
order which should be followed if a com­

plete readjustment of the rfi portion of the key­
board and base is made . 

3 .  02 Referenc es made to left, right, front or 
rear, up or  down, apply to the unit in its 

normal operating p6sition. 



ISS 1 ,  SE CTION 5 73 -6 1 1 -1 00TC 

3. 03 Keyboard Transmitting Mec hanism 

SHUTTER Wl�1)()W GAP 

To Check 
Depress LTRS key to move all T lever s  to their lowermo st position. 
Lift up first and last shutter with approximately one oz of  fo rce .  

Requirement 
There should be 

----Min 0 .  065 inch---Max 0. 07 5 inch 
gap between the upper edge of shutter window and shutter plate . 

To Adjust 
Loosen adjusting screws . Position lamp assembly to meet requirement . 

KE YBOARD 

UNIVERSAL LEVER IN 
STRIP POSITION 

I 

I 
P LATE 

I I 
L ,j  

0 ' ' T" LEVE R I I 
LA1'IP A SSE MBLY 

�� 
� 

RIGH T FRAME 
ASSE MBLY 

ADJ US TING 
SCREWS 

n 
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3 .  04 Keyboard Transmitting Mechanism (continued) 

Note : Remove keyboard from subbase to facilitate the making of the following 
adjustments . For disassembly instruc tions, see Section 573 - 1 16 -705T C .  

UNIVERSAL 
LINK SPRING 

UNIVERSAL LINK SPRING 

Re quire ment 
With keyboard tripped 

--- Min 1 /2 oz - - - Max 1 - 1/4 oz 
start univer sal link moving. 

KEYBOARD RE SET LEVER SPRING 

Re quire ment 
With keyboard re se t leve r latched 

UNIVERSAL 
CODE BAR 

UNIVERSAL 
LEVER 

TAB 

runuazz,azazzzzzl i. 
FRAME -1 1--------. 

UNIVERSAL LINK 

To Chec k 
Push univer sal lever down until latched 
by latchleve r. 

Requirement 
Min 0 .  089 inch- - - Max 0 . 103 inch ------� 

between universal link and frame . 

To Adjust 

Min 2 4  oz - - - Max 28 oz --------. 

to start re set leve r moving downward . 

Place sc rewdriver through opening in front 
of frame and bend tab . 

LATCHLEVER 

RE SE T LE VE R 
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3 .  05 Distributor Mechanism 

C LUTCH DRUM 

(1)  Requirement 

With the clutch manually disengaged and 
pressed against the clutch drum, there 
should be 

Min 0. 005 inch- - -Max 0. 0 10 inch 
between the ring and the hub protr usion. 

To Adjust 
Loosen clutch drum mounting screw and 
position clutch drum on its shaft .  

Note : Do not distort r ing  when measur­
liiggap between ring and hub protruston = 

(2) Requirement 
The dt:ive arm should be parallel to the 
surface of the drum assembly . 

To Adjust 
Gauge by eye and manually bend drive 
arm to meet requirement. 

ISS 1, SECTION 573 -6 1 1 - 100TC 

RING 
C LUTCH 

DRUM 

HUB 
PROTRUSION 

DRUM 
ASSErviBLY 

Note : Clutch shoes should fully engage drum 
after �djustment .  

ADJ USTING DISC 

DRUM 
ASSEMBLY 

ADJ USTING 
SCREWS 

I 

STOP -LUG 

CLUTCH SHOE LEVER 

Requirement 
Gap between clutch shoe lever and its stop ­
lug should be I .....__ ____ Min 0 .  055 inch---Max 0 . 08 5  inch 

C LUTCH 
RHl)F. T .F.VF. R. 

greater when cluteh is engaged than when 
clutch is disengaged . 

To Adjust 
Loosen both adjusting screws and rotate 
disc . 
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3 .  06 Distributor Mechanism (continued) 

CLUTCH TRIP LEVER 

Requirement 
Clutch trip should engage clutch shoe lever 
by full thickness of the shoe lever . ------.....__�.--...--

To Adjust 
Disengage distributor clutch and rotate the 
eccentric post to meet requirement. 

MAGNET PLATE 

Requirement 
With distributor in its stop position, control 
lever in remote position, and latch bail 
against armature, there should be 

--- Min 0 . 020 inch---Max 0. 040 inch 
between latch bail and trip lever .  

To Adjust 
Loosen both mounting screws and adjust 
gap by moving pry points . 

Note : If distributor is mounted to 
keyboard base and mechanically linked 
to keyboard, depress key to trip key­
board. 

PRY POINTS 

\ 
TRIP LEVER 
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C LUTCH DISC STOP 

C LUTC H  
SHOE LEVER 

TRIP 
LEVER 

BRACKE T  

MOUNTING 
SCREW 

ARMATURE 

"' 
MOUNTING 

SCREW 



3 .  07 Distributor Mechanism (continued) 
DISTRIBUTOR GEAR 

Requirement 
There should be 

Min 0. 002 inch- - -Max 0. 005 inch --­
backlash between pinion and driven gear .  

T o  Adj ust 
Loosen four adj usting screws and position -----.-:7 
distributor assembly to meet require ment. 

Note : Parallelism should be maintained 
between the distributor sha ft and pinion 
gear shaft .  

PINION 

RE SE T LEVER 

To C heck 

( Part of Gear Shaft Assembly) 

DISTRIBUTOR 
ASSE MB LY 

Rotate distributor so that ro lle r  is in 
contact with re set bail at high point of 
its trave l .  I 

ISS 1 , SEC TION 573 -61 1 -lOOTC 

,---- DRIVE N GEAR 
(Part of Distributor Assembly) 

l..!l!Dt.. �1 SV'Z I 

ADJUSTING SCREWS 

I �  
(1 ) Require ment I Q There should be lJ SPRING 

Min 0 . 030 inch- - -Max 0. 045 inch __j 

gap between latchlever and reset lever . 

(2 } Require ment 
There sho uld be 

-----Min 0 .  050 inch- - -Max 0. 090 inch 
between base and links . 

To Adj ust 
Loosen adj usting screws and position 
link to meet require ments . 

DISTRIBU TOR 
LINK 

KE YBOARD 
LINK 

BASE 

RESE T  

LA TC H LEVER 

SPRL�G 

I 
I I I 
I i 

P LA TE  AND 
FRAME TO BE 

,_,,. T T rt T T  
L' ..l.J U D U. 
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3 .  08 Distributor Mechanis m (continued) 

LATCH BAIL 

To Check 
With distributor in stop position, keyboard in reset position, and control lever 
in remote position, insert a 0. 02 5 inch gauge between latch bail and armature . 

Require ment 
There should be 

Min 0. 010 inch- - -Max 0. 01 8 inch --------__, 

gap between the latch bail and the ar mature . 

To Adj ust 
Loosen mounting screw and move adj usting plate so that it 
contacts reset bail . Tighten mounting screw. 

C LUTC H  IN LATC HED 
POSITION \ 

\ 
ADJ USTING P LATE 

Page 8 

MOUNTING 
SC REW 
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3 .  09 Distributor Mechanism (continued) 

C LUTCH SHOE LEVER SPRING 

Requirement 
Clutch engaged. Hold cam disc to 
prevent turning. Spring scale pulled 
at tangent to clutch. 

Min 15 oz -- - Max 20 oz ------------' 
to pull shoe lever in contact with lug 
on clutch disc .  

C LUTC H  DRUM 

CAM DISC 

Note : As it requires removal of clutch from shaft, the following spring 
tension should not be checked unless there is good reason to suspect 
that it will not meet its requirement.  

C LUTC H  SHOE SPRING 

'RP nnirP mPnt - -- '"1-- - --- - - - -
Clutch drum removed, spring scale applied 
to primary shoe at a tangent to the friction 
surface . 

Min 3 oz- - -Max 5 oz --------------. 
to start primary shoe moving away from 
secondary shoe at point of contact. 

� 
/ 

ADJUSTING 
DISC 

STOP - LUG 

\ 

PRIMARY ;' 
SHOE 

C LUTC H SHOE 
SPRING 

C LUTCH 

SHOE LEVER 

SHOE LEVER 
SPRING / 

SECO�'DARY 
C LUTCH SHOE 
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3 .  1 0  Distributor Mechanism (continued) 

CONTROL 
LEVER 

LATCH BAIL SPRING 

Requirement 
--- Min 3 oz - - -Max 4 oz 

to start latch bail moving . 

LATCHLE VE R  SPRING 

Requirement 

ARMATURE SPRING 

Requirement 
Spring unhooked from post 

Min 6 oz - - -Max 7 - 1/2 oz ---­

to pull spring to installed length. 

RE SE T BAIL 

Min 2 - 1 /2 oz - - - Max 4 oz-------------___.. 

to start latchlever moving. 

MAGNE T BLOCKING LEVER SPRING 

Requirement 
--- Min 20 oz - - -Max 26 oz 

to start blocking lever moving . 

Page 10 
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TRIP LE VER SPRING 

Requirement 
Min 3 oz- --Max 5 oz -----­

to start trip lever moving . 



TELETYPE CORPORATION 
Skokie, Illinois, U.S.A. 

SECTION 573-6 1 2-100TC 
Issue 1 ,  January 1969 

RADIO FREQUENCY INTERFERENCE (RFI) 

SUPPRESSION FOR 28  CABINETS 

DESCRIPTION 

1 .  GENERAL 

1 .0 1  This section presents a general description o f  com-
ponents necessary for radio frequency interference 

(rfi) suppression as applied to 28 Cabinets. In addition, this 
section is intended for use as a supplement to standardized 
literature. For more detailed information regarding the 
apparatus refer to Sections 573-1 34-1 00TC, 573-134-10 1TC, 
573-1 00-1 01TC and 573-135-l OOTC. 

2. DESCRIPTION 

2.01 Cabinets used with rfi applications are similar to 
those used with standard applications. The major 

differences are a shielded power cable , flexible conduit , 
mounting racks, electrical service assemblies (ESA) and 
power and signal junction boxes. 

2.02 Power is supplied to the cabinets and associated 
apparatus by means of two 3-conductor shielded 

cables. One cable provides power for the motor unit, cabinet 

lighting etc , and the other cable provides power for the ESA. 
In the case of floor model cabinets, the cable is routed 
through the bottom of the cabinet, continues through 
flexible conduit and terminates at terminal junction boxes. 
On table model cabinets, the power cable is brought directly 
to the ESA. Signal and cabinet power cables are routed 
through a notch in the rear of the cabinet. 

2.03 Flexible conduit is used in most cabinets to inter­
connect junction boxes, power line filters, and 

associated ESA's. 

2.04 The junction boxes, which are located in the lower 
compartment of floor model cabinets, provide for 

connection of signal input, output, and transmitter stepping 
signal inputs. 

2.05 Some floor model cabinets have a fan fer venti-
lation, usually located near the ESA. Its function 

is to reduce the temperature of the electrical components 
in the ESA. 

Printed in U.S.A. 
Page 1 
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TELETYPE CORPORATION 
Skokie, lllinois , U. S.A.  

SEC TION 573- 6 13- lOOTC 
Issue 1 ,  February 1969 

ELEC TRICAL SERVIC E ASSEMBLIES FOR 

LOW- LEVEL RADIO FREQUENCY INTER FERENC E (RFI) SUPPRESSION 

DESCRIPTION AND PRINCIPLES O F  OPERATION 

CONTENTS PAGE 
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ESA USING 0 .5 AMPERE POWER 

1 

2 

3 

SUPPLY CARD • . • • • . • • • • . • . . . 3 

E SA USING 1 .  0 AMPERE POWER 
SUPPLY CARD . . . . , , " = • • • • • • • 

4.  SE LECTOR MAGNET DRIVER 
(SMD) • • • • • • • • • • • • • • • • • • • • •  

TECHNICAL DATA • • • • • • • • • • • • 

PRINCIPLES OF OPERATION , .. .  , . 

5 .  LOW- LEVEL KEYER (LLK) . • • • • •  

TECHNICAL DATA • . . . . . . . . . . . 

PRINCIPLE S  OF OPERATION • • • . .  

A. T P303 142 Keyer . . • • . • . . • • •  

B. T P32 3 130 Keyer . . . . . . . • . • •  

6 . POWER SUPPLY CARD . . . . . . . .  , 

TECHNiCAL DATA . . • • . . • • • . • . • 

A. One - Half Ampe re Power Supply . .  
B. One Ampere Power Supply . . . . .  
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5 
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6 
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8 

8 

8 
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9 

PRINCIPLE S OF OPERATION . . . . . 9 

A. One - Half .Ainpe re Power Supply. . 9 
B. One Ampere Powe r Supply . . . . . 10 

CONTENTS PAGE 

7 .  C LUTCH MAGNE T DRIVER (CMD) • . 10 

TECHNICAL DATA (TP32 199 1 OR 
T P3 3306 9 (CMD) • . . . . • . . . . . . . . 10 

E LECTRIC AL THEORY ( T P3 2 19 9 1  
Ai�� TP33 3069 C!viD) • • • • • • • • • • . 1 1  

1 .  GE NERAL 

1 . 0 1 This section pre sents a general de sc rip -
tion of the various electrical service 

assemblie s (E SA) housing low -level radio fre ­
quency components in 28 teletypewriter sets . 
It is to be used with other related sections to 
form a complete shielded electrical system for 
rfi suppre ssion in the set. 

1 . 02 Since the phys ical structure of the ESA 
differs for many installat ions , no attempt 

is made to give detailed desc ription of each. The 
general characte ristics and component elem ents 
are desc ribed with referenc e to schematic wiring 
diagrams in the as sociated wiring diagram pack­
age (refer to charts in Section 573- 600- lOOTC) . 

1 . 03 The chart, Figure 1 ,  indic ates the quan-
tity of maj or components required in 

each ESA1 and the type of mounting employed. 
The abbreviations us ed in the chart are defined 
as follows : 

CMD - Clutch Magnet Drive r  
ffi - Isolation Relay 
LLK - Low- Level Keyer 
S11D - Selector Magnet Driver 

1 . 04 The text is supported by photographs of 
typical ESA, Figures 2 through 1 0 ,  and 

c ircuit c ards , Figu res 1 1  through 14 . For 

c;) 1 8S 9  ty Tclcty}J c Cu�·iJ01·a.l..iuu 
All rights reserv ed . 
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SECTION 573 -613- lOOTC 

Circuit Card Connectors Type of Mounting 

Electrical Power 
Service Assembly Supply 

0 . 5A 1 . 0A LLK SMD CMD m Table Rack 

TP32 1 2 2 5 1 1 X 
TP321226 1 1 X 
TP321228 1 4 X 
TP321230 1 1 X 
TP32123 1 1 1 X 
TP323 120 1 1 X 
TP323 1 2 1  1 1 1 X 
TP3238 1 1  1 2 2 2 X 
TP3238 12 1 2 3 X 
TP3238 13 1 1 1 X 
TP3238 15  1 2 3 3 X 
TP323820 1 1 1 X 
TP324060 1 1 X 
TP32406 1 2 1 1 1 X 
TP3 259 18 1 1 1 1 X 
TP3 2647 1 1 1 X 
TP326792 1 1 1 X 
TP332726 2 1 3 1 X 
TP332727 1 4 X 

Note : For appropriate wiring diagram package, refer to charts in Section 573 -600- 100TC 

Figure 1 - Electrical Service As sembly Component Chart 

detailed wiring refer to the wrr mg diagram 
package (WDP )  listed in the charts of Section 
573 -600 - l OOTC . 

2 .  DESCRIPTION 

2 . 0 1  The ele ctrical service assemblies are 
metal shielded container s  which vary in 

c onfiguration for different applications . They 
are used as a housing for ele ctronic c omponents 
which serve to suppre ss radio frequency inter ­
ference and pr ovide low-level transmission of 
telegraph signals . 

2 .02 Electr ical service assemblies differ 
fr om one another pr imar ily be cause of 

the number of isolation relays and cir cuit board 
c onne ctor s which are pr ovided for the assoc iated 
keyers and drivers (Figure 1 ) .  Another differ ­
e nce is the mo unting de sign; so me are de signe d 

Page 2 

for rack mounting and other s are de signed for 
cabinet mounting . 

2 .03 Ele ctr ical service assembl ie s which 
house L LK and/or SMD cir cuit cards 

require double - shielded box construction. An 
inner aluminum box functions as an ele ctrostatic 
shield and is ele ctr ically isolated fr om an oute r 
box which serve s as a magnetic shield . CMD 
circuit cards do not require a double box con­
struction . Single box construction is adequate 
for the CMD and serve s as a combined ele c ­
tr ostatic -magnetic shield o 

2 .  04 The inner box contains a mounting 
plate with printed circuit board con­

nec tors to ac com modate a power supply printed 
circuit board assembly and the required num­
ber o f  CMD ,  SMD, and LLK circuit cards . 
A screw te rminal strip is provided fo r con­
necting the signal line . The powe r supply 



rectifier filter capacitor is also located in the 
inner box:. 

2 .05 The outer box contains the inner box, a 
power supply transformer , power line 

filter , and a screw terminal block for ac power 
connections . A power switch and fuse are located 
on one side of the outer box. 

POWER 
0. 5 AMP 

SUPPLY 

ISS 1, SECTION 573-613 - lOOTC 

2 .06 The power supply transformer and recti-
fier filter capacitor form an assembly 

capable of meeting the power supply require ­
ments specified in 2 .07 when used in conjunction 
with a power supply card . 

2 .07 Power Supply Technical Data 

1 .  0 AlVlP 

Input 100 to 130 volts ac, 45 to 66 hertz. 100 to 130 volts ac, 45 to 66 hertz. 
Nominal Power :  55 watts at 1 1 5  I Nominal Power : 100 watts at 1 1 5  I 
volts ac for 25  watts output . volts ac for 50 watts output. ! 

Output 
I 

(a) 
I 

+ 47 to + 53 volts de at 0. 5 + 47 to + 53 volts de at 1 .  0 I 
amp max amp max I I 

(b) + 6.6  to + 7 .8  volts de at 0. 018 I I 
a. m n  m ::1 x  - - ---... - -----

(c ) -6 .6  to - 7 . 8  volts de at 0 .018  I 
amp max I 

Operating + 40
° 

to + 1 10° 
F with cooling fan in + 40

° 
to + 1 1 0

° 
F with cooling fan in I 

Temperature cabinet cabinet I 
I I t 

I I 

I Fusing (a ) ac - 0. 8 amp slow-blowing I ac - 2.0  amp slow-blowing I I 
I (TP 162360) (TP120166 ) 

(b) de - 0. 5 amp fast-blowing 
(TP 13 1807 )  

de - 1 .  0 amp fast-blowing 
(TP 1 15358}  

3 .  PRINCIPLES OF OPERATION 

ESA USING 0 .5  AIVIPERE PO'W�R SUPPLY 
C.A_Fn (Figure 13)  

3 .. 01 Power supply transformer Tl,  diode s 
CR1,  CR3, and power supply rectifier 

filter capacitor C 8 form a full-wave rectifier 
to obtain a :r..1L""lirnum of 5 8  v olts w1regui.ated de . 

3 .02 Transistvrs Ql and Q2 form a two-stage 
series voltage regulating element .  BeL� 

transistors are always conduc:ing, and th€ base ­
emitter drop of each tranEistor is approximately 
0. 7 volt. The voltage dr op across R2 is negli­
gible . (Resistor R2 is used in conjunction with 
capacitor C 5 for rfi noise suppression.) In 
effect, then, the emitter of Q1 is clamped to 
the same potent�al as L.'le reference diode com­
binatlon CR7 and CRJ.2 :- ie : the :....c output of Q1 
is nominally 47 vclt� . Tht u.� iftrence between 

the Ql de output and the unregulated de 
appears across the collector-emitter junction 
of Ql . 

3 .03 Transistor Q2 is a gain stage for Q l .  
Resistor Rl limits the current that 

divides between the CR7 -CR12 reference diocies 
and the base of Q2 . The base current of Q1 or 
the collector current of Q2 is equal to the base 
current cf Q2 multiplied by the de current gain 
(H

FE
) of Q2 . 

3 .04 Resistor R7 acts as a bleeder and assures 
that Ql 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 same value as the unregulated 
de . However, a minimwn load of 0. 150 ampere 
mn �t ::11 �() � � nnl 1 on tn }"\'\ �  1 n+., ; n  +ho ..1. � � � " " H -- - · ·- · - - - - - --�- �...- - - - - · - ---- - - -- - ·  _.. .. """ • .., ...,. lf "-J4 "'  

regulation limit .  
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3 .05 The +7 volt output is obtained by dropping 
the unregulated de voltage through re­

sistor R4 to supply the zener reference diode 
CR6 which is connected across the output. 

3 .06 Resistor R5 and zener diode CR5 pro-
vide a - 7  volt output in a manner sim­

ilar to that described in 3 .05 . However, a full­
wave rectifier consisting of rectifier diodes 
CR2 and CR4 and capacitor C4 is required to 
obtain the negative unregulated potential with 
respect to the c ircuit common . 

3 .07 Capacitors C 1 ,  C2 , and C3 suppress rfi 
noise transients which occur due to rec­

tifier switching. Capacitors C6 and C7 and in­
ductors L3 and L4 suppress zener diode noise .  

3 .08 The transformer shields and a low- pass 
filter c onsisting of Ll , L2 ,  C9 , ClO ,  

C 1 1 ,  and C12  provide noise isolation between 
power line and power supply . 

3 .09 The electrical service assemblies are 
normally wired so that one 250 ohm 

(25 watt) resistor is connected across the 
collector- emitter  of Ql when each associated 
SMD or CMD is inserted in its connector to re­
duce power dissipation in Q 1 .  (This is equivalent 
to paralleling Q 1  with 250  ohms for each 0 . 150  
ampere , approximately, of load current.)  

3 .  10 Fuse F102 limits the output current to 
a total of  0 .  5 ampere . 

ESA USING 1 .  0 AMPERE POWER SUPPLY 
CARD 

3 .  1 1  Power supply transformer T 1 , diodes 
CR 1 ,  CR2 , and power supply recti fier 

filter capacitor C5 form a full-wave recti fier 
to obtain a minimum of 58  volts unregulated 
de . 

3 .  1 2  Transistors Q1  and Q2 fo rm a two - stage 
series voltage regulating element .  Both 

transistors are always conducting, and the 
base-emitter drop of each transisto r is approx­
imately 0. 7 volt . The voltage drop ac ro s s  R2 
is negligible .  (Resistor R2 is used in conjunc ­
tion with capacitor C4 for r fi no ise s uppres ­
s ion .  ) In effect , then , the e mitter o f  Q2 is 
clamped to the same potential as the re fe renc e 
diode combination CR3 and CR8 , ie , the de 
output of Q2 is nominally 47 volt s .  The dif-

Page 4 

ference between the Q2 de output and the un­
regulated de appears ac ross the collector­
emitter junc tion o f  Q2 . 

3 . 1 3 Transistor Q l  is a gain stage for Q2 . 
Resistor Rl lim its the current that 

.divides between CR3 - CR8 refe rence diodes and 
the bas e of Q l .  The base current of Q2 or the 
collector cu rrent of Ql is equal to the base 
current of Ql multiplied by the de cu rrent gain 
(HFE) of Ql . 

3 . 14 Resistor R4 acts as a bleeder and as su res 
that Ql and Q2 will conduct even when no 

load is connected acros s the output terminals . 
Without R4 and no load connected , the output 
would ris e to the same value as the unregulated 
de . 

3 . 15 Capacitors C l ,  C2 , and C3 supp res s  rfi 
noise trans ients which occur due to rec­

tifier switching . 

3 . 16 The transformer shields and a low- pass 
filter  consisting of L1 , L2 , C6 , C7 , C 8 ,  

and C9 provide noise is olation between power 
line and power supply . 

3 .  17  Fuse F 102 limits the output cur rent to 
a total o f  1 .  0 ampe re s .  

4 .  SE LE CTOR MAGNE T DRIVER (SMD) ( Fig­
ure 1 1 )  

4 .  0 1  The TP3 23 8 10 selector magnet drive r 
is  a 1 5 -pin c ircuit card assembly de­

signed to plug into an assoc iated electrical 
service assembly as an integral part of its 
components . When used in conjunction with 
proper power supply and filter assemblies , 
it is intended for radio frequency interference 
suppression of receiving selecto r  noise in sy s­
tems requiring this suppression . 

4 .02 This selector magnet d river  provides two 
inputs and makes pos sible rec ept ion from 

either one of two s epa rate transn1 itters (s ingle 
input operation) while the input line from the 
othe r trans m itter  is open. A spac ing s ignal at 
either input will provide a spacing output . 

4 .03  In orde r to  function properly , this se-
lector magnet d rive r shou ld be installed 

in a double- shielded enc losu re and used in con­
junction with the approp riate electrical serv ice 



assemblies where extreme rfi suppre ssion is 
required . It is not intended for general use . 

TECHNICAL DATA 

4 .04 The input current to the TP32 3 81 0  
selector magnet dr iver (SMD) is a low­

level +6 volt for a marking state , and a -6 volt 
for a spacing state . 

4 .05 The output current of the SMD is 60 milli­
amperes  �10% during the marking state . 

The output is zer o during the spacing state . 

4 .06 The SMD assumes the marking state with 
positive input voltage s not greater than 

0 . 5  volt and the spacing state with negative 
voltages not greater than 0 ,5  volt . The marking 
and spacing switching levels are adjustable 
within 10% of each other .  This requirement 
applies to either input. 

4 . 07 Each input of the SMD has a mm1mum 
input resistance of 50, 000 ohms . 

4 .08  The maximum input capacitance of e ither 
input is 2500 picofarads. 

4.09 Overall receiving margins of properly 
adjusted 2 8  type selector s dr iven by this 

SMD (polar rectangular wave input) should exceed 
70 points at e ither input. 

4 . 10 The SMD provides a marking output when 
both inputs are open . 

4 . 1 1  Both inputs cannot b e  in the marking 
condition simultaneously without pro­

ducing a garbled output . 

4 . 12 The SMD operate s at bit rates up to 7 5  
baud. 

4 . 13 It operate s in a free -air ambient temper ­
ature of 70°c ( 1 58°F) . Storage temper ­

ature should not exceed 85 °c ( 1 85 °F) . 

4 . 1 4  ThE S MD  operz..te s fr offi a power supply 
delivering 47 to 53 v de. 

4. 15 The powe r consumption under .... .. .  J 

combination of  power source, environ­
mental, and component conditions is 8 .  5 watts 
maximum .  

4 .  1 6  The TP3 23 8 10 selector magnet driver; 
together with associated electrical ser­

vice a ssPmh ly ?.!!.d p0'.1•7e!' .S'..!y�l�/, i.:; i...J.tcudcct 
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for use with equipment requiring low-level rfi 
(polar - EMC) operation. 

PRINCIPLE S  OF OPERATION 

4 .17 The following electrical theory requires 
reference to  F igure 1 ,  and the appro­

priate wiring diagram package . 

4 . 1 8  The TP323 810 selector magnet driver 
(SMD) is basically a dir ect coupled am­

plifier providing a current gain of approximately 
80 db. The fir st two stages (Q1 ,  Q6 , or Q5 , Q7) 
provide the necessary gain to drive a Schmitt 
tr igger (Q8 and Q9) . Q2 , Q3 , and Q4 compr ise 
a power regulator stage which provide s the power 
supply with a constant load . 

4 . 19 In the marking state with a positive 
voltage with respe ct to common applied 

to each Ln.put (or a positive voltage on one inp ut, 
the other open) ,  Q1 and Q5 conduct, which in 
turn saturate Q6 and Q7 . In this mar king state 
the voltage drop fr om the emitter of Q6 to the 
collector of Q7 is less than the voltage drop 
from the CR 1 5  anode to the Q8  emitter . Under 
this condition, the base -emitter junction of Q8 
is  rever se biased, thus turning Q8 off . With 
Q 8  off , the Q9 base will conduct thr ough R26 
and thus ener gize the external selector magnet 
in the colle ctor cir cuit . Transistor Q9 base 
current is sufficient to saturate the collector . 
In this condition, selector magnet current is 
determined primarily by the value of the limiting 
resistor R23 and the power regulator output 
voltage . 

4 .20  In  the spacing state , with a negative 
voltage on input 1 ,  input 2 ,  or both inputs , 

the re spective in.put transistor or transistor s 
(Ql ,  Q5) are off . In this condition Q6 -Q7 col ­
lector current is cut off and the base of Q8 con ­
ducts.  Transistor Q8 base curr ent is sufficient 
to saturate the collector . The Q8 emitter -col ­
le ctor saturation voltage is le ss than the for ­
ward dr op acr oss CR 1 3  thus reverse biasing the 
base emitter junction of Q9 . With this junction 
reverse biased , Q9 collector current is cut off 
and the selector ma gnet is de -energized . 

4 .2 1  Because of the difference in magnitude 
of Q8 and Q9 load currents,  the drop 

across R2 1 will be greater in the marking state 
than in spacing . This means that the input 
voltage to the third stage (Q6 VCE + Q7 VCE) 
necessary to cnange the state of Q8 will be dif-
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fe rent depend ing on the prev ious state . Specifi­
call y, a lar ger c om bined Q6 and Q7 collector ­
e m itter voltage is required to turn on Q 8  than to 
turn off Q 8 .  This hystere s is , peculiar to Schm itt 
tr igger s ,  e nable s p os itive dr iv e r  input signal s  
to ene r giz e  the sele ctor coil and negative going 
input signal s to de -ener gize the coil .  

4 . 2 2  Re si stor s R 4 ,  R l6 ,  and potentiometer s 
R3 and R 1 5  serve to bias Q 1  and Q5 and 

set the cente r of the switching interval . E m itte r 
re s i stor s R7 and R 1 8 assi st in gain stabil ization . 
Re s istor s R 6 ,  R 8  and R 1 9, R2 0 for m voltage 
div ider s to bia s  CR2 , 3 ,  4 and CR 1 0 , 1 1 ,  1 2 .  
T he se d iode s exhibit te mperature char acter ­
istics such that toge the r with R7 and R 1 8 , 
effe ctive te mpe r ature compe nsation is obtained 
to stabiliz e  the switching level of the SMD . 
D iode C R 5  e stabl ishe s a voltage refe r ence for 
the f ir st stage s to insur e switching level stability . 

4 . 2 3  When low re sistance transm itter s  (about 
1 00 ohms) ar e used to ke y the dr iver , R 1  

and R 1 3  have no s ignificant effe ct on the operation 
of the c ir cuit . However ,  when the l ine r e s is ­
tance is high ( open l ine ) , R1 and R 1 3  apply suf ­
fic ient bias to dr ive Q 1  and Q5 into c onduction . 
This operation will maintain the ter minal equip ­
m e nt in the idle state when input l ine s ar e open,  
or allow s ingle line operation by simulating a 
m ar king s ignal on the other input . 

4 .2 4  I n  the p ower re gulator , C R 8  and the base -
e m itter junction of Q4 e stabl ish a voltage 

r eference for R 1 1  which dete r m ine s  the current 
drain of the unit . D icxle C R 6 , CR7 and the base ­
e m itter junction of Q3 serve to clamp the Q4 
c oll e ctor at a low voltage so as to minimiz e 
power d iss ipation in Q4 . As the p ower r e quire ­
ment of the c ir cuitry foll owing the r e gulator 
de creas e s ,  the output voltage of the r e gulator 
will begin to r ise . This r is e  c or r e sponds to a 
de crease in Q4 colle ctor -base voltage . The 
eff e ct is to increase the forward bias on the 
bas e  - e m itter junction of Q3 and cause incre ased 
c oll e ctor c onduction . This c olle ctor current 
incr eas e s  the conduct ion of Q2 whe r e by Q2 and 
R 1 0  abs or b the ex ce ss power . Q2 functions as 
a var iable r e s istance so as to maintain a constant 
r e sistanc e  acr o s s  the output of the r e gulator 
r e gardl e ss of the state of the dr iv e r  c ir cuitr y .  
A s  a consequence of this , the p ower supply see s 
a con stant l oad ,  r e gardle s s  of dr iver state . 

4 .2 5  C ap a c itor s C 4  and C 5  p r ov ide negative 
feedback to reduce tran s ient generation 

in the dr ive r .  Capa citors C 3 and C 7 and C 8 ar e 
r adio fr equency bypass capac it or s  to elim inate 
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any parasitic oscillations that may occur as a 
result of switching. 

5 .  LOW-LEVE L KEYER (LLK) (TP3 03 142 
Figure 12 , and TP323130) 

5 .01 The low-level keyers (LLK) are cir cu it 
card assemblies approximately 2- 1/4 by 

4- 1/2 inches .  They are designed to plug into a 
1 5 -p in  connector that is wired into the ele ctr ical 
service assembly where it becomes an inte gral 
component for the suppression of radio frequency 
interference (rfi) . 

5 .02 The TP303 142 LLK, when used in c on -
junction with the TP32 1268 filter card 

assembl y ,  is intended for use with the TP323644 
and T P 3 2 3 645 signal generator (one contact) 
assemblie s .  T his LLK is adaptable to various 
type s of 2 8 type equipment when used with the 
applicable ESA and is designed to operate from 
one set of conta cts . Two signal generator out­
puts (filter card outputs) , however , may be 
paralleled to dr ive one signal line from either of 
two s ignal gene rator s .  

5 . 03 T he T P 32 3 1 3 0  LLK is for use in photo-
ele ctr ic syste ms ( such as 2 8/3 2 key­

board) r e quir ing a low- level interface and ex ­
tr eme rfi suppre s s ion . It is used in c onjunc ­
tion with a T P 3 3 3069 CMD . 

5 .04 Each ke ye r is des igned to operate into 
a high r e s istan ce load such a s  the 

T P 32 3 8 1 0  SMD . 

5 . 05 An external power sour ce ,  mounted in 
the as sociated ele ctr ical service asse m ­

bl y ,  is r e quir ed to operate the keyer s .  

T E C HNIC A L  DATA 

5 . 06 All l ow-level ke yer feature s  f or the 
T P 3 03 1 4 2  and T P 32 3 1 30 given in the 

f ollowing par agraphs as sume the use of the 
T P 3 2 1 2 6  8 filte r  card assembly.  

5 . 07 Ma..ximum unloaded power consumption 
of each keye r  is less than 50 milliwatt s .  

5 . 08 T h e  output o f  the T P303 142 keyer i s  
+6 . 0  volts + 1 . 0  corre sponding to the 

marking state and - 6-:- 0  volts +1 . 0 corre sponding 
to the spacing state . The output o f  the T P3 23 130 
keyer i s  also +6 . 0 vo lts +1 . 0 fo r marking and 
- 6 . 0  volts _:1 . 0 fo r spac mg .  



5 .09 The marking and spacing output voltages 
should be balanced to within 10 percent 

of each other. 

5 . 10 The TP303 142 keyer operates from the 
spacing contacts {mark contact open, 

space contact closed) of the TP323645 or 
TP323644 signal generator assembly. 

5 . 1 1  The outputs from two TP32 126 8  filter 
card assemblies may be paralleled for 

parallel operation of either of two transmitters . 

5 .  12  The nominal output impedance is 100 
ohms .  

5 .  13 The keyers operate at bit rates up to 75 
baud. 

5 . 14  Maximum short circuit output current 
is 60 milliamperes .  

5 . 1 5  The TP303 142 and TP3 23 130 keye rs 
operate into a load resistance of 5000 

ohms minimum . 

5 . 16  The keyers and TP32 1268 filter card 
assembly operate in a maximum free-air 

ambient tempe rature of 700c ( 158oF) . Storage 
temperature should not exceed 8 5°c ( 1850F) . 

5 . 17 The TP303 142 keyer ope rates from a 
power source delivering +7 .  2 volts de 

+0 . 6 v. The TP3 23 130 keyer also operates irom 
a power source delivering +7 .  2 volts de +0 . 6 v + 

Maximum unloaded power consumption fs less 
than 50 milliwatts . 

5 . 1 8  The mark and spac e  symmetry at zero 
volt (output waveform) is adjustable by 

means of t.l-}e signal generator position adjust­
ment for the TP303142 keyer. It may be adjusted 
within 10 perc ent of each other by the 5 meg­
ohm potentiometer on the keyer card for the 
TP323 130 keyer. 

5 . 19 The keyer is intended for use on s ignal 
lines less than 1000 feet ir length. 

However1 operaticn is possjble with line lengths 
up to 5000 feet . 

PRINCIPLES OF OPERATION 

A. TP303142 Keyer 

5 .20  All circuit referenc es in the following 
paragraphs are made with respect to the 

sch�rr1atic wiring, diagra --us in the 'Niring diagram 
pacl(age applicable to the s et .  
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5 .2 1  The TP303 142  low- level keyer is a 
neutral to polar converter which, by 

means of passive a..'1d active filtering, shapes 
the output waveform. 

5 .2 2  In the marking state the signal generator 
contact is open and Ql conducts to a level 

established by resistors Rl , R2 ,  and Rl l .  
Transistor Q l  conducts sufficient current to 
saturate the collector of Q2 which rises to 
s lightly less than the positive supply voltage.  
With Q2 conducting, Q4 and Q6 als o conduct.  
Transistor Q4 bas e current (equal to the total 
output load current divided by the product of Q4 
and Q6 gains) is sm all and consequently the 
voltage drops across R6 , RlO ,  a..11d R7 are in­
significant. Transistor Q6 base current (equal 
to total output load cu rrent 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- em itter saturated, Q4 
bas e- emitter v o l t a g e  and Q6 base- emitter 
voltage . The drop ac ross R9 for normal output 
loads is  insignificant . 

5 .23 In the spacing state the s ignal generator 
contact is closed.  In this state Rl is 

shunted by the series con1bL11ation of R13 , R14 , 
and R15 thus reduch1g Ql base voltage below the 
emitter voltage established by the voltage divider 
R3 ,  Rll.  With the emitter beine: at a hi!lher 
potential than the bas e, Q l  is tu�ed off. With 
Ql off, Q2 is off and its collector voltage ap­
proaches the negative supply voltage . In this 
state Q3 and Q5 conduct . For the same reasons 
as in the marking state _, the output voltage is 
primarily a function Q3 base- emitter voltage 
and Q5 base- emitter voltage . Diode CRl is 
added to compensate the unsymmetrical prop­
erties associated with the second stage. 

5 .24 During transitions, the nonsymmetric 
low- pas s contact filter prefilters the in­

put to the keyer. In addition, common mode 
effects due to the unbalanced strap capacitance 
of the contac £ assembly ,  are reduced .  Capaci­
tors C 1 and C6 lim it the high frequency response 
of stages 1 and 2 thus providing additional 
Bitaping . 

5 .25  Stage 3 (Q4 and Q3) i s  a low- pass active 
filter. By means of C2 charging and dis­

charging through the feedback network, con­
sisting of R6 , RlO , R7 , and C2 , the rise and 
fall tim es are lengthened to produce an accept­
able spectrum (irom rfi standpoint) . Capacitors 

Page 7 



SE CTION 573 -6 1 3 - lOOTC 

C 3 , C 4 ,  and C 5  pr ovide additional shaping by 
bypassing unde sirable frequency components 
generated in Q3 , Q4, Q5 , and Q6 . C 7  is a radio 
frequency bypass capacitor to decouple the 
power supply . 

B .  TP32 3 130  Keyer 

5 .26 All reference s in the following para-
graphs are made with respect to the 

schematic wiring diagrams in the wiring diagram 
section or the wiring diagram package applicable 
to the set. 

5 .27  The TP323 130 keyer takes a 2 50 ua (min) 
photocell signal from the distr ibutor and 

by means of passive and active filtering, shape s 
the output. 

5 .2 8 In the mar king state (photocell illumin-
ated) , Q5 is turned off causing the base s 

of Ql and Q2 to go positive through the pas sive 
shaping network made up of R2 , C l  and R4 . 
With the bases of Ql and Q2 positive , Ql  will 
turn on turning Q4 off and Q2 will turn off turning 
Q3 on. C apacitor C 2 ,  resistor R6, R9,  and 
capacitor C 3 further shape the wave by pr oviding 
feedback and phase shift thereby controlling the 
rate at which the active filter Ql, Q2 , Q3 , Q4 
will switch . 

5 .2  9 In the spacing state (photocell dark) , Q5 
is turned on providing a negative signal 

to the base s of Ql and Q2 . The switching occurs 
as in 5 .2 8  except, transistor s that are off turn 
on and those that are on turn off . 

5 .30  During the transition from on to  off and 
off to on, one of the output transistor s of 

the active filter is always conducting . This will 
provide a smooth transition from plus volts 
thr ough 0 volts to minus volts and back again . 
The rate of switching be ing controlled by the 
feedback and phase shift of C 2 ,  R6 , R9  and C 3 .  

5 .3 1  D iode C R l  compensate s for the nonsym -
metry of the fir st stage . Re sistor s R10 

and R5 and capacitors C6 and C 7  pr ovide for the 
proper output impedance and some additional 
shaping. 

6 .  POWE R SUPPLY CARD (F igure 13 )  

6 .0 1  Two power supply cir cuit cards are enl -
ployed in the ESA used with 2 8 type equip ­

ment ; one a 0 .  5 ampere, and the other a 1 .  0 
ampere.  The 0 .  5 ampere and 1 .  0 an1pere 

Page 8 

circuit cards, when installed in a shielded 
electr ical service assembly (ESA) containing 
the pr oper transformer and filter assembly, are 
intended as radio frequency interference sup ­
pression power source s  in systems requiring 
low-level rfi. 

6 .02 The required power supply should be 
plugged into the 1 5-pin TP 14 845 8 con­

ne ctor in the ESA that has a T P 19 8650 polar ­
izing ke y between pins M and N for the 0 .5  
ampere power supply and between pins K and L 
for the 1 .  0 ampere power supply .  Refer  to the 
chart, Figure 1 ,  for information regarding the 
applicable power supply card to be used with the 
particular set and to the wir ing diagram package 
for the applicable wiring diagrams . See Figure 
13 for a typical card . 

6 .03 The transformer and filter circuits for 
both power supplie s are located in part 

of their associated electrical service assem­
blie s .  The power transistor and heat sink for 
the 1 .  0 ampere power supply is also part of the 
electrical service assembly. The power tran­
sistor and heat sink for the 0.5 ampere power 
supply are included as part of the TP32 1290 
cir cuit card assembly . 

6 .04 The amperage rating and quantity of 
power supply circuit cards to be used 

(one per electrical service asse mbly) will de ­
pend upon the equipment used . Each power 
supply cir cuit card assembly is a part of some 
ESA .  Each ESA is part of equipment used in 
low-level operation . 

TEC HNICAL DATA 

6 .0 5  In the following paragraphs, the technical 
data refers to the complete power supply , 

including transformer and filter components in 
the associated electrical service assembly . 

A.  One -Half Ampere Power Supply 

6 .06 The following technical data applie s to 
0.5 ampere  power supplies when in­

stalled in an electr ical service asse mbly that 
accommodate s fr om one to three selector magnet 
dr iver s (SMD) or clutch magnet dr ivers (C MD ) .  

(a) L'lput : 1 00 v ac to 130 v ac, 45  to 66 hertz 

(b) Output 

( 1) +47 v de to +53 v de at 0 . 5  ampere 
maximum 



(2) +6 .6 v de to +7 .8  v de at 0.01 8 ampere 
maximum 

(3) -6 .6 v de to -7 .8  v de at 0.018 ampere 
maximum 

(c) Fusing 

( 1) ac : 0 .8  ampere , slow-blowing 
(TP 162360) 

(2) de : 0 .5  ampere ,  fast-blowing 
(TP 1 3 1 807) 

(d) Operating Ambient Temperature : -t40°F 
to +120°F with cooling fan in Automatic 

Send-Rece ive Set (ASR) 

B. One Ampere Power Supply 

6 . 07 The following technical data applies to 
the 1 .  0 ampere power supply installed in 

an electrical service assembly that accommo­
date s from one to six selector magnet dr iver s 
(SMD) or clutch magnet driver s (CMD) .  

(a) Input : 100 v ac to 130 v ac , 45 to 66 hertz 
(cps) 

(b) Output : +47 v de to +53 v de at 1 .  0 am­
peres  maximum 

(c) Fusing 

(1)  ac : 2 ampere slow-blowing 

(2) de : 1 . 5 ampere fast-blowing 

(d) Operating Ambient Temperature : -t40°F 
to +120°F with cooling fan in a multiple 

page pr inter monitor cabinet (LBAC ) .  

PRINC IP LES OF OPERATION 

6 .. 08 The follo\ving parab.L a phs explain the 
general operation of each power supply 

circuit card assembly when it is installed in an 
electrical service assembly (ESA) . The trans ­
forme r,  filter, and the 1 .  0 ampere power tran­
sistor with heat s ink are included as part of the 
ESA.  F or more detailed information, refer to 
the wiring diagram package of the specific set 
that is used . 

A.  One -Half Ampere Power Supply 

6 .  09 Transformer T 1 ,  capacitor C8,  filter 
components L l ,  L2 , C9, C 1 0, C 1 1 , and 

C 1 2  are all lor;:J tPrl i n  the e !e� t!'i(;::!.l cc::nv"iC \3 
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assembly, not on the circuit card assembly . 
(Refer to Figure 13 and wiring diagram package . ) 

6 .10 Transformer T1, diode s CR1 ,  CR3 , and 
capacitor C 8 form a full -wave rectifier to 

obtain a minimum 5 8  volts unregulated de .  

6 . 1 1  Transistors Q 1  and Q2 form a two stage 
ser ie s  voltage reguiating element .  Both 

transistor s are always conducting with the base ­
enlitter drop of each transistor at appr oximately 
0. 7 volt . The dr op across R2 (used in conjunc ­
tion with C 5 for noise suppression) is negligible . 
In effect, the emitter of Ql (de output) is clamped 
to the same potential as the reference diode c om ­
bLJ.ation CR7 -CR 12 (nominally 4 7  v) . The dif ­
ference between the d e  output and unregulated 
de appear s across the collector -emitter junction 
of Q l a  

6 . 12 Resistor R1  l imits the current that 
divide s between the CR7 -CR12  reference 

diodes and the base of Q2 , which is a gain stage 
for Ql .  The base current of Q1 (Q2 collector 
current) is the base current of Q2 multiplied by 
the de current gain (H

FE
) of Q2 . 

6 . 13 Re sistor R7 acr oss the output acts as a 
bleeder and also assures that Ql and Q2 

will conduct even when no load is conne cted 
acr oss the output terminals.  Without R6 , the 
output would r ise to the same value as the nn­
regulated de with no load connected . 

6 . 14 The +7 volt output is obtained by dropping 
the unregulated de voltage through re sis­

tor R4 to  supply the zener reference diode CR6 , 
which appears across the output. 

6 . 1 5  R5 and C R 5  pr ovide -7  volts in a similar 
manner ; however ]  a full -wave re ctifier 

consisting of rectifier diodes CR2 , CR4, and 
capacitor C 4 is required to obtain the negative 
unregulated potential with respect to circuit 
common. 

6 . 16  C apacitor s C 1 ,  C2 ,  and C 3  are used to 
suppre ss noise transients which oc cur 

due to re ctifier switching . C apacitor s C 6  and 
C 7  and inductor s L3 , L4 suppre ss zene r diode 
noise . 

6 . 17 A low-pass filter consisting of L 1 ,  L2 , 
C 9 ,  C l O ,  c ·l l ,  C 12 ,  and transformer 

shielding are used to obtain noise isolation be ­
�weeu power line and power supply .  
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B. One Ampere Power Supply 

6 . 18 Transformer Tl ,  capacitor C lOl  and 
low-pass filter components Ll ,  L2, 

C 102, C 103 , C 104, C 105,  transformer shield­
ing, and power transistor with heat sink Q2 
(Ql o f  ESA) are located 41 and are parts of the 
associated electrical service asser:2:.bly .  (Refer 
to Figure 13 and wiring diagram package. ) 

6 .  19 Transformer Tl ,  diodes CRl,  CR2, 
and capacitor C lOt  form a full-wave 

rectifier to obtain a minimum 58 volts unreg­
ulated de . 

6 .  20 Transistors Ql and Q2 form a two-
stage series voltage regulating ele­

ment. Both transistors are always conducting 
with the base- emitter drop o f  each transistor 
at approximately 0 .  7 volt . The dr0p across 
R2 (used in conjunction with C4 for noise sup­
pression) is negligible . In effect, the emitter 
of Q2 (de output) is clamped to the same po­
tential as the reference diode combination CR3 -
CR8 (nominally 47 v) . The difference between 
the de output and unregulated de appears across 
the collector  emitter junction o f  Q2 . 

6 .  2 1  Re sistor R l  limits the current that 
divides between the CR3 -CR8 reference 

diode s  and the base of Q 1 ,  which is a gain 
stage for Q2 . The base current of Q2 (Q1 
collector-emitter current) is the base current 
o f  Q 1  multiplied by the de current gain (HFE ) 
of  Q1 . 

6 .  22 Re sisto r R4 across the output acts as a 
bleeder and also assures that Q 1  and Q2 

will conduc t  even when no load is connected 
across the output terminals . Without R4 , the 
output would rise to the same value as the un­
regulated de with no load connected . 

6 .  23 Capacitors C 1, C2 , and C3 are used to 
supre ss noise transients which occur 

due to rectifier switching . 

6 .  2 4 A low-pass filter (in ESA) , consisting 
of L 1 ,  L2 , C l02,  C 1 03 , C l 04,  C 1 0 5 ,  

an d  tr ansfo rmer shielding, is used to obtain 
noise isolation between power line and power 
supply . 

6 .  2 5  Fus e  F1 02 limits  c urrent o utput to a 
total of 1 .  0 amper e s . 
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7 .  C LUTCH MAGNET DRIVlm. (CMD) 
7 .01  The following paragraphs describe the 

TP32 1991 and the TP333069 clutch 
magnet driver circuit cards and wtline the 
electrical theory when installed (plugged) into 
a shielded electrical service assembly con­
taining the proper power supply and filter assem­
blies . 

7 .  02 The clutch magnet driver (CMD) is a 
solid state, direct coupled amplifier 

built as a plug-in circuit card assembly appro?C­
imately 2- 1/2 by 4-1/4 inches (Figure 14) . It 
requires an external power source . All con­
nections are made through a 15-pin circuit 
card connector. 

7 .  03 The CMD output drive a 28 type trans-
mitting clutch upon receipt of a low­

level input pulse . It is to be used with the 
proper associated e quipment and is not for 
general use . 

7 .04 These clutch magnet d rivers (CMD) are 
adaptable to various 2 8 type equipment 

sets through the use of associated modification 
kits . Each CMD (one or m ore) is part of, or 
associated with, some electrical s ervice assem­
bly (ESA) . The number of CMDs used depends 
on the number of clutch magnets used in the set.  

TEC HNIC AL DATA (TP32 1 99 1  OR TP333069  
C MD )  

7 .  0 5  The clutch magnet drivers (Cl\ID) receive 
low-level signals ( +6 volt clutch coil 

energized, -6 volt coil de -ene rgized, nominal) 
and operate a 28 type c lutch . 

7 .06 The TP32 199 1 CMD is designed for us e 
with 256M or 252M coils , depending on 

the type of trans mitting equipment used. The 
TP33 3069 CMD is for use with 27  SM magnet 
coils . The output current during the energized 
state for the CMD is : 

2 5 2M Coil  ( s ingle coil for LK/ LAKs) 
1 07 to 1 3 2  rn a  

2 56M C oils (two c oils i n  s e ries for LXDs) 
1 24 to 156 rn a  

2 78M C oil ( s ingle coil for photoelect ric dis­
t ributor clutch) 36 to 56 rna 

( Us e  two TP3 2 3 354 c ores for LXD c oils) 



7 .07 Operation is c onsidered satisfactory 
when the incoming synchronous pulse 

complie s with the following r equirements : 

(a) Minimum sync pulse duration = 20 ms . 

(b) Maximum sync pulse duration = 40 ms 
or 2 bit lengths, whichever is longer . 

(c) Minimum sync pulse per iod = 1 10 per ­
cent of transmitted character length. 

Note : When operating an LK or LAK at 
the maximum puls ing rate (minim� 
period) , the machine may not re spond to 
each synchronous pulse when in the RE ­
PEAT m ode . 

7 .08 Under the conditions of 7 .07 (c) , start 
pulse delay should be between 1 5  and 

3 5  ms . (Delay is measur ed fr om zer o v olt of 
the positive going input synchronous pulse signal 
to the be ginning of the start pulse at the signal 
generator contacts .  If the TP32 126 8 filter card 
as sembly and TP303 142 keyer are used , a 
nomhlal 6 ms must be added to the delay to 
account for delay in the ke yer .) 

7 .09 The T P 32 1 9 9 1  or T P 3 33069 clutch magnet 
driver assume s the energized state with 

positive input voltage s not greater than +0.5 v olt 
and the de -ener gized state with negative voltage s 
not greater than - 0 . 5  v olt . 

7 .1 0  The ener gized and de -ener gized switch-
ing levels as defined in 7 .09 ar e adjust ­

able to within 10 per cent of each other . 

7 . 1 1  The TP32 1 99 1  o r  T P3 3 3069 clutch magnet 
driver should have a minimun1 input re ­

sistance of 50,000 oluns .  

7 .  1 2  The maximum input capac itanc e  i s  2500 
picofarads . 

7 � 13  The C .rviD  pr ovide s a spacing (de -ener ·­
gized) output when the input line is ope n ,  

7 . 14 The clutch magnet dr iver op erate s in a 
fr ee air ambient temperatur e range of 

0°c to 65°c ( 1 5 0°F) . Storage te mperature 
should not exceed 85°c ( 1 85r)F ) . 

7 .15  The TP32 1 9 9 1 or T P 3 33069 clutch magnet 
driver operate s fr om a. power supply 

del1ver mg +47 to +5 J v de . 

ISS 1 ,  SE C TION 573-613 - 100TC 

7 . 1 6 Powe r consumption under any com­
bination of powe r  source, environ­

mental, and co mponent conditions is 13 watts 
maximum .  

7 . 1 7  The TP32 1 9 9 1  or T P 3 3 3 06 9  CMD i s  in-
tended for use on clock line s less than 

1000 fe et in length. H oweve r ,  oper ation is 
possible with line lengths up to 5 000 feet. 

7 . 1 8  The T P3 2 1 99 1  or T P 3 3306 9  CMD, when 
used with associated power supplie s ,  is 

intended for use with interface s conforming to 
the following requirements : 

(a) F ed . Std . 222 Se ction 3 102 b 

(b) :MIL STD . 188 B 

E LEC TRICAL THEORY (TP3 2 1 9 9 1  A�lJl 
TP3 3 3 06 9  C MD) 

7 . 19 All cir cuit reierence s in the tollowing 
paragraphs ar e made with respect to 

Figure 14,  the cir cuit board assembly drawing, 
and schematic wiring diagram of the re spe ctive 
clutch magnet dr iver (C:MD) . Refer to wir ing 
diagram package and/or Sectio n  573 -600 -400TC . 

7 .  20 The driver is basically a direc t coupled 
amplifier providing a current gain of ap­

proximately 80 db ( 60 db on TP333069 CMD) . The 
first two stages (Q1 and Q2 ) provide the nec e s ­
sary gain to drive a Schmitt trigger (Q3 an d  Q4) .  
Q5 and CR2 comprise a powe r regulator stage 
which provide s the power supply with a constant 
load . 

7 .2 1  In the marking state , with a p os itive volt -
age with re spe ct to c ommon applied t o  the 

input side of the Ql base re sistor R5 , Ql con­
ducts , ·which in tu.rn saturates Q2 � In this con­
dition, the sum of the voltage dr op s  around the 
loop �14 , Q2 colle ctor =emitter and Q3 base ­
emitter is in a c ondition to rever se bias the 
base -emitter junction of Q3 and thus cut off Q3 
colle ctor currenL The Q4 base current in ­
crease s the voltage dr op acr oss R15 in order 
to satisfy loop conditions e stablished by the 
p ower regulator voltage , R 1 4 ,  CR8, and Q4 
base -emitter voltage . The Q4 base current is 
sufficient to saturate the colle ctor . In this con­
dition, load current is dete r m ined pr imarily by 
the load re sistance , R l 7 , and the power regula ­
tor output voltage . 

7 .22 In the spacing state , with a ne gative input 
v oltage � Q 1  is cut off with rP.vP r �P ro_ s� ­

emitter bias established by the reve r se transient 
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protection diode CR3 .  With Ql off, Q2 does not 
conduct. Consequently, to satisfy loop condi­
tions established by Rl3 , Q3 base- emitter, R14 , 
and the regulator voltage, Q3 conducts to raise 
the voltage across Rl3 . Base current is suffi­
cient to saturate the Q3 collector. The Q3 col­
lector- emitter voltage is less than CR8 voltage , 
which in turn revers e biases the base- emitter 
junction of Q4 . With the latter junction reverse 
biased ,  the Q4 c ollector is cut off. 

7 .23  The collector circuit at Q2  has been in-
terrupted and brought out to the connector 

contacts at the bottom of the card. This circuit 
must be completed externally or Q3 cannot be 
turned off and the magnet coils are held de- ener­
·giz ed. The circuit thus affords a degree of local 
magnet control .  

7 .24  Because of the differenc e in magnitude of 
Q3 and Q4 load currents , the drop ac ross 

R14 will be greater in the marking state than in 
spacing state . This means that input voltage to 
the third state (Q2 VCE) necessary to change the 
state of Q3 will be different depending on the 
previous state . Specifically ,  a larger Q2 col­
lector- emitter voltage is required to turn on Q3 
than to turn off Q3 . This hysteresis , peculiar 
to Schmitt triggers , enables positive driver input 
s ignals to energiz e the load coil and negative 
going input signals to de- energize the load coil. 

7 .25 Resistor R6 and potentiom eter R7 serve 
to bias Ql and set the center of the 

switching interval. Emitter resistor RB assists 
in gain stabilization. Rl l and R9 form a voltage 
divider to bias C R4 ,  CR5 ,  and CR6 .  These 
diodes exhibit temperature characteristics such 
that together with RB, effective temperature 
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compensation is obtained to stabilize the switch­
ing level of the driver. CR7 establishes a volt­
age reference for the first stage to insure 
switching level stability . 

7 .26  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 Ql 
to cut off. This operation will maintain the ter­
minal equipment in the idle state when the input 
line is open circuited. 

7 .27  In the power regulator, CRl and the 
base- emitter  junction of Q5 establish a 

voltage reference for Rl and R2 which deter­
mines the current drain of the unit . As the 
driver demands less power from the regulator, 
such as being in the de- energized state,  the ex­
cess current (excess over ene rgized current) is 
shunted through zener diode CR2 . This opera­
tion maintains a relatively constant load for the 
external power supply . R2 is adj usted to set 
minimum CR2 current for voltage regulation. 

7 .2 8  Coil L l  and capacitor C l  serve t o  reduce 
noise generated by zener diode CR2 . 

7.29 Capacitors C3 and C6 provide negative 
feedback to reduce transient generation 

in the drive r. C5 and C7 are radio frequency 
bypass capacitors to eliminate any parasitic 
oscillations that may occur during high speed 
switching . 

7 .30  Diode CR9 ,  C4  and R16 form a transient 
limiting network to protect Q4 from ex­

cessive reverse transient pres ent when switch­
ing inductive loads . 
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Figure 2 - ESA for Rack Mounting - Single Box C onstruction 

Figure 3 - ESA for Rack Mounting - Double Box C onstruction 
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.. 

• 
• 

Figure 4 - ESA for Table Mounting - Double Box C onstruction 

• 

F igure 5 - ESA for Rack Mounting - Single Box C onstruction with Isolation Relays 
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POWER SUPPLY (PS) 
LOW-LEVE L KEYER (L LK) 

C LUTCH MAGNET 
DRIVER 

(CMD ) 
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CABLE / / TERMINAL STRIP 
(SIGNAL AND DC ) 
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(T op View) 
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C OVER 

Figtrre 8 - Typical Parts of an Es .. a ... - D ouble Box C onstruction 
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SIGNAL LINE 
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(Bottom View) 

Figure 9 - Typical Parts of an ESA - Double Box Construction 
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Figure 10 - Typical Parts of an ESA - Singl e Box Construction 
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Figure 11 - Selector Magnet Driver (SMD) T P 3 2 3 810  

·1·.· . . . . : 
. �- .; 

Figure 1 2  - L ow-L e v e l  Ke ye r T P 3 03 1 42 
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I 
TP3 2 1 13 0  
CIRC UIT 

C ARD 
ASSE ivlBLY 

\ 

(Back View) 
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I 
TP32 1 2 8 8  HEAT SINK 

\ ' �  

TP32 1 1 3 7  OR TP3 1 883 5 
TRANSISTOR 

Figur e 1 3  - One -Half Ampere Power Supply (TP32 1 2 90 )  

( Front View) 
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Figure 14 - C lutch Magnet Driver (CMD) TP32 1 9 9 1  for Low-Level Operation 
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1 .  GENERAL 

1 . 01 This section presents an outline for 
che cking some of the d ifficulties that may 

be encountered in the operation of the electrical 
service assembly (ESA) and its associated com ­
ponents .  It also outlines a suggested procedure 
for field repair where adequate facilities are not 
available . 

1 .02 Since the ESA encloses and is dependent 
on other component circuits for its oper­

ation, the field troubleshooting and repair for 
these components are also included in this sec ­
tion. Reference should be made to wiring dia­
gram section for each set and/or the wiring 
diagram package for circuit tracing and identi­
iication of components . 

2 .  TROUBLESHOOTING 

ELECTRICAL SERVICE ASSEMBLY 

2 . 01 Troubleshooting for an ESA is required 
only to repair the power supply or cor ­

rect wiring in case of loose , broken, or faulty 
wiring. Wiring can be checked by following the 
different circuits on the appropriate wiring dia­
gram, point-to-point, and comparing with the 
actual equipment wiring.  

2 .02 Before attempting t o  repair a power 
supply fault, one should familiarize him­

self with the power supply card and ESA wiring. 
Refer to the cir cuit de scription in Section 573 -
6 13 - 100TC and the wiring diagrams in section 
for each set or the wiring diagram package 
listed in the chart of Section 5 73 -600 - 1 00TC . 

2 .03 If trouble should develop, it may be 
found by perforn1ing the test outiined in 

the troubleshooting charts of F igures 1 and 2 
with a multimeter . 

2.04 C olored te st point jacks are provided on 
top of the power supply circuit card to 

accept standard meter pr obe s .  

2 .05 Vvnen a fault in the power supply is sus -
pected but not obvious , disconnect all 

power fr om the ESA .  Remove all keyer (LLK) ,  
selector magnet driver (S:rviD ) , and clutch mag­
net dr iver (CMD) circuit cards . Apply 1 00 to 
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Step Action 
Probe Normal 

Position Response 

1 Check voltage COM -7 Meter reading 
from -7 test should be :  
j ack. Min -6.6 volts 

Max -_7 .8 volts 

If normal, 
proceed to 
Step 2 .  

2 Check voltage COM + 7 Meter reading 
from + 7 test should be :  
j ack. Min + 6 . 6  volts 

Max + 7 .8  volts 

If normal, 
proceed to 
Step 3 .  

3 Check voltage COM UNREG. Meter reading 
from UNREG. should be :  
test jack. Min + 57 volts 

Max + 90 volts 

If nor mal, 
proceed to 
Step 4 .  

Abnormal Re sponse and Proc edure 

RESPONSE : Meter reading of zero 
volt. 

DIFFICULTY: CR5 shorted or R5 
open. 

PROCEDURE : Remove power supply 
card and repair or replace .  

Recheck Step 1.  

RESPONSE :  Meter reading of + 57 
volts to + 90 volts.  

DIFFICULTY: CR5 open. 

PROCEDURE : Remove power supply 
card and repair or replace . 

Re check Step 1 .  

RESPONSE : Meter reading of zero 
volt. 

DIFFICULTY: CR6 shorted or R4 
open. 

PROC EDURE : Re move power supply 
c ard and repair or replace. 

Recheck Step 1.  

RESPONSE : Meter reading of + 57 
volts to + 90 volts . I DIFFICULTY: CR6 open. I 

PROC EDURE :  Re move power supply I card and repair or replace. 

Recheck Step 1. 

R E S PONSE : Meter reading of zero ! i 
volt . I 

DIFFICUL TY: Loose or blown fuse . 

PROCEDURE : Re move power supply 
card and secure or replace fuse. 

I 

Proceed to Step 5 .  

RESPONSE : Mete r reading indicate s 
voltage which is too low. I 
DIFFICULTY : CR1 and/ or CR4 open I or shorted. CB defe ctive . T1 and 
power line filter defe ctive . 

P ROC EDURE : Re move power supply 

I card or defective parts and repair or I replac e. I Re che ck Step 1 .  J 
Figure 1 - Power Supply Trouble shooting Procedure (0. 5 Ampere Card) 
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Step 

4 

I 

5 

I 

Action 

Check voltage 
from + 50 test 
j ack. 

Check voltage 
from UNREG. 
test jack. 
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Probe Normal Abnormal Response and Procedure 
Position Response 

COM + 5 0 Meter reading RESPONSE : Meter reading of ze-ro I 
should be :  volt. I Min + 47 volts DIFFICULTY : Ql and/ or Q2 open. 
Max + 53 volts PROC EDURE : Remove power supply 
If normal, . end card and repair or replace . 

1 test. I Recheck Step 1 .  

l RESPONSE : Meter reading of more 
than zero volt but l e s s  than + 47 
volts. 
DIFFICULTY: Too many shorting 

I i straps across CR8 , CR9, CRlO, and I I CRl L I I I PROCED URE : Re move power supply I I card and remove straps , as neces-
sary, to increase voltage . Replace 

I I card. 

I Reche ck Step l .  
RESPONSE : Meter reading of + 57 
volts to + 90 volts. 
DIFFICULTY: Q 1 and/ or Q2 shorted. 
PROC EDURE :  Remove power supply 

I card and repair or replace.  

! Recheck Step 1 . 

COM UNRE G. Meter reading I RESPONSE : !v:Ieter reading of zero 
should be :  I volt. 
Min + 57 voits I DIFFICULTY: Repeated fuse blowing. I 
Max + 90 volts I PROCED1JRE : Disconnect power and I 

Return to I remove power supply card. Make 
Step 4.  I c ontinuity checks ,between card termi-

I nals B and N, N and H, B and H. A I zero or near zero reading on the 1-I ohm scale of a multimeter indicates 

I I I a short. Check continuity between Ql 
I case a.Ild its heat sink (Q 1 n1ust be I ! 

ele ctrically i solated from heat sink 
with mica insulators) .  If the power 
supply card checks satisfactorily, 
check power line filter, T l , and C8 
for shorted condition. Repair or re ­
place card. 

i ite che ck Step 1 .  I j R E S PONSE : Meter reading indicate s 
1 voltage which is too low. 
I DIFFICULTY : CRl and/ or CR4 open 

or shorted. C8 defective . T l  and 
power line filter defective. 
PROC EDURE : Remove power supply 

I card or defe ctive parts and repair or 
replac e .  

1 1 1 f<ecneck t>tep 1 .  
Figure 1 - Power Supply Trouble shooting Procedure (0 . 5 A mpere Card)  (C ontinue d) 
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step Action 
Probe Normal 

Abnormal Response and Procedure Position Response 

1 Check voltage COM UNREG. Meter reading RESPONSE : Meter reading of zero 
from UNREG. should be :  volt. 
test j ack. Min + 57 volts 

Max + 90 volts DIF FICULTY: Loose or blown fuse. 

If normal, PROCEDURE : Remove power supply 
proceed to card and secure or replace fuse. 
Step 2 .  

Proceed to  Step 3 r 

RESPONSE : Meter reading indicates 
voltage which is too low. 

DIFFICULTY: CRl and/ or CR2 open 
or shorted. C5 defective. T1 and 
power line filter defective. 

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

Recheck Step 1.  

2 Check voltage COM + 50 Meter reading RESPONSE : Meter reading of zero 
from + 50 test should be :  volt. 
jack. Min + 4 7 volts 

DIF FICULTY: Q1 and/or Q2 open. Max + 53 volts 
I 

If normal, end PROCEDURE : Remove power supply 1 
test. card and repair or replace. 

Recheck Step 1.  

RESPONSE : Meter reading of more 
zero volt but less than + 47 volts. 

DIFFICULTY: Too many shorting 
straps across CR4, CR5, CR6,  and I CR7.  

PROCEDURE : Remove power supply I 
card and remove straps, as neces- I sary, to increase voltage . Replace 
card. I 
Recheck Step 1 .  

RESPONSE : Meter reading of + 57 
to + 90 volts. 

Ql and/or Q2 shorted. I DIFF1CULTY: 

PROCEDURE : Remove power supply 
card and repair or replace.  

Recheck Step 1 .  j 
Figure 2 - Power Supply Troubleshooting Procedure {1 . 0 Ampere Card) 
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Step Action 
Probe Normal 

Abnormal Response and Procedure 
Position Response 

3 Check voltage COM UNRE G. Meter reading RES PONS E :  Meter reading of zero I from UNREG. should be :  volt. I 
test jack. Min + 57 volts 

DIF FIC ULTY : Repeated fuse blowing . j Max + 90 volts 

Return to 
PROC ED UR E :  Disconnect power and 
remove power supply card. Make 

Step 2. 
i 
I I I I I 

continuity checks between card ter- i minal s D and S, S and K, D and K. A I 
zero or near zero reading on the 1-
ohm scale of a multimeter indi cates 
a short. Check continuity between 
Q2 case and its heat s ink (Q2 must 
be electrically isolated from heat I i 
s ink with mica insulator s ) . If the I 

I . 
power supply caro che cks satlsfac- l 
torily, check power line filter , T l  and I 
C 5  for shorted condition. Repair or 1 
replace card. 

Reche ck Step 1. 

RES PONSE : Meter reading indicates 
voltage which is too low. 

DIF FICULTY: CRl and/or CR2 open 
or shorted. C5 defec tive . Tl and 
power line filter defective . 
PROC EDURE : Remove power supply 
card or defective parts and repair 
or replace . 
Recheck Step 1 .  

! 

I I 
I I I 
j 
1 

Figur e 2 - Power Supply Tro uble shooting Pro c e dure (1 . 0 Ampere Card) (C o ntinue d ) 

1 3 0  volt ac power to the E SA and proceed with 
the troubleshooting pr ocedure as outlined in 
Figures 1 and 2 .  

C AUTION : BE EXTRE ME LY C A R E F U L  
WITH C APACITORS ; THEY MAY B E  
CHARGED . A S E V E R E E LE CTRIC AL 
SHOC K  MAY BE REC E IVED FROM A 
CAPAC ITOR OR LEADS C ONNE C T ED TO 
THE POWER SUP P LY WHILE IT IS IN 
OPERATION . 

2 . 06 In following the pr ocedure outlined in the 
trouble shooting chart, perform Step 1 .  

If a nor mll re sponse is r.; ce ived , proceed to 
Step 2 .  If an abnormal re sponse is re ce ived , 
repair or replace card . After this pr ocedure , 
return to Step 1 .  Next , perfor m Step 2 and s o  
�� iu the sa.i".ilt: iJ.J.Ct.J.u1e1· • 

2 . 07 If this tr ouble shooting fails to r e veal the 
difficulty , che c k  for l oose or cold solder 

conne ction or a br oken or m isplaced w ir e  in the 
ESA =  Re che ck all wirL11g as L11dicated in 1 .02 . 

2 .08  Fuse bl owing - C ontinually blowing fuses 
ir.�.dicate a shorted component or c ompo ­

ne nt s . D is c onne ct powe r J remove the cir cuit 
card ass Embl y  and make continuity che cks be ­
tween circuit card cm1ne ctor ter min.als B and 
N, N and H ,  and B and H .  A zero or near zer o 
reading on the one ohm scale of a multin1 ete r 
indicates a short ; d isregard any othe r r e ad ing. 
Al s o ,  che ck continuity betwee n  the power tran­
s istor case and its heat sink ;  the p ower tran s is ­
tor must be ele ctr ically isolated fr om the heat 
sink with m ica insulators . If the board as se m ­
bly che cks satisfactor ilv . exam inP thP .rn'll'? !' 
line filter ,  power transfor mer , and re ctif ie r  
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filter capacitor for a shorted condition. (These 
components  are located within the electrical 
service assembly.) 

2 .09 F ailure to detect the fault using the 
methods descr ibed above normally indi­

cate s a loo se or cold solder connection, broken or 
misplaced wire in the service assembly.  Check 
all wiring according to appropriate wiring dia­
grams . 

SE LE C TOR MAGNET DRIVER 

Note : The TP32 3 81 0  sele ctor magnet dr iver 
(SMD) is a circuit card assembly that needs 
only to be plugged into a properly keyed 
(polarizing key between pins E and F) 1 5 -pin 
re ceptacle which is wired into the electrical 
service assembly (ESA) . 

2 . 10  It is recommended that any damaged 
TP323 810 sele ctor magnet driver (Sl\fl)) 

unit be replaced in the field and maintained in a 
repair center . The repair center should have 
equipment capable of simulating normal oper ­
ating condition. 

2 . 1 1  It is also recommended that the Sl\fl) be 
radio frequency interference (rfi) sup ­

pre ssion tested after servicing and prior to 
final installation. Failures from this standpoint 
are not necessar ily recognized by monitoring a 
typical commnnications operation. 

A .  Tr oubleshooting 

2 . 12 The following information may be used 
as a guide for troubleshooting : 

Symptom Probable Cause 

(a) Switching levels ( 1) Improper adjustment 
out of tole ranee of R3 and/or R 1 5  

(2) Q 1  and/ or Q5 low 
gain 

(3) CR5 defective or out 
of tolerance 

(b) C ir cuit always ( 1) Q8 open 
markmg 

(2) Q1 , Q5 , Q6 , Q7 , or 
Q9 collector -emitter 
shorted 
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Symptom Probable Cause 

(c) C ir cuit always 
spacing 

( 1) Q 1 ,  Q5 , Q6 , Q7 , or 
Q9 colle ctor -emitter 
open 

(2 )  Q8  colle ctor -emitter 
shorted 

(3) CR 1 3  open 

(d) Output current R23 out of tolerance 
too high 

(e) Output current R23 out of tolerance 
too low 

(f) Transient sup - ( 1) CR14 open 
pre ssor network 
ineffective (2) R24 open 

(3) C 6  open 

(g) Loss of re ceiv - (1) Q8, Q9 improper 
ing margin gain 

(2) C 4, C 5 , or C 6  out of 
tolerance or defec-
tive 

(3) CR14 shorted 

B. Adjustments 

Note : No mechanical adjustments are re­
quired on the TP32 3 810 selector magnet 
driver . If necessary, the driver may be 
ele ctrically adjusted ·as follows .  

2 . 13 Terminate the output of the driver with 
a 2 8  selector wired for 60 rna operation 

(pins A or B.and H , J, K, L ,  or M) . 

(a) Apply +47 to +53 v de to the driver (pins 
C or D to H ,  J, K, L ,  or M) . 

(b) With input 2 (pins E ,  F)  open circuited, 
short input 1 to common (pins N, P to H ,  

J ,  K, L,  or M) . 

(c) Adjust R3 until the sele ctor magnet 
change s state . Note the posit ion of the 

potentiometer . 

(d) Rotate R3 until the selector returns to 
its initial state . 

(e) Set the potentiometer midway between 
the two positions obtained in (c) and (d) . 



(f) Secure the adjustment by applying an 
appropriate cement to the potentiometer 

adjusbnent screw . 

2 . 14 Repeat 2 .13 (a) through (f) , this time ad­
justing R15 with input 1 (pins N, P) open 

�ircuited and input 2 shorted to common (pins 
E ,  F to H, J, K, L,  or M} . 

LOW-LEVEL KEYER (TP303 142 AND TP323 130) 

2 .15 The keyer is a circuit card asse mbly 
that needs only to be plugged into a 

properly keyed 1 5 -pin re ceptacle which is wired 
into an appropriate ESA. 

2 . 16 It is recommended that any damaged 
keyer card be replaced in the field and 

maintained in a repair center . The repair cen­
ter should !t..ave equipment capable of simulating 
normal operating conditions . 

2 . 17 It is also recomme nded that the keye r 
and as sociated filter cards (if any) be 

radio frequency interference (rfi) suppression 
tested after servicing and pr ior to final instal ­
lation. Failures fr om this standpoint are not 
ne ce ssarily recognized by monitor ing a typical 
communications operation . 

A .  Troubleshootir1g for the TP303 142 Keyer 

2 . 1 8  The following information may be used 
as a guide for tr ouble shooting : 

Symptorll 

(a) Circuit always 
marking 

Probable Cause 

( 1) Q l  and/or Q2 shorted 

(2) Exce ssive signal 
generator contact 
r e sistance 

(b) C ir cuit always Ql and/or Q2 opE:n 
spacing 

(c) Mar k - space Q4 and/or Q6 open 
bits dete ctable 
but will not go 
positive on mar k  

(d) Mark - space Q 3  an ::l/or Q 5  open 
bits detectable 
but will not go 
negative on 
t;;l.p�t?e 

ISS 1, SECTION 573_-613-300TC 

B. Adjustments for the TP303142 Keyer 

Note : No mechanical or electrical adjust­
ments are required on the TP303 142 low­
level keyer or its associated TP32 1 26 8  filter 
card. The adjustments given in this part 
apply to the contact box or signal generator 
and are for r eference only . 

2 ,1 9  This adjustment iS-t o  be made with the 
contact box installed in the appr opr iate 

transmitte r or keyboard and may be used in 
place of the adjustment in 2 .2 1 .  

(a) Remove the TP32 5 9 5 1  nut, TP320043 
outer cover , TP32 5951  nut, TP32 1273 

inner cover , and , without unsoldering the 
leads to the filter card , remove the TP32 126 8 
filter card assembly . 

(b) With the c ontact box bracket m ounting 
screw loosened friction tight . position 

the box by means of the e ccentric, so -that the 
marking and spacing gaps are equal when 
there is a maximum clearance between the 
contacts , as determined by engaging the 
clutch and r otating the main shaft . Tighten 
the mounting scr ews and re che ck the adjust­
ment .  

(c) After completing the adjustment ,  replace 
all parts removed in 2 . 1 9 (a) . 

2 .2 0  The followLl').g electr omechanical adjust-
ment pertains to the signal generator 

after installation of the TP303 142 polar line 
keyer  and associated signal generator assembly . 
It may be used in place of  the adjustment in 
2 . 19 with the s ignal generator and l ow-level 
keyer in place . 

2 .  2 1  Alternate adjustment procedure : 

(a) Using an oscilloscope to view the output 
of the polar line keyer (transmitter send ­

ing repeated Y character ) ,  adjust the oscil­
loscope to  trigger at z e r o  volt on  the keyer 
output \Vavef orm .  Be sure to properly zer o 
the vertical amplifier on the scope before 
beginning the adjustment. 

(b) Adjust the scope sweep rate so  as to 
display one complete mark-space portion 

of the signal . 

(c) Adjust the position of the signal generator 
until the mark to spa�P tr �_!!s itior.. c::- 0cc.: ;; 

zer o volt at the center of the horizontal 
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c .  

scale . When the signal generator is properly 
adjusted, the three points at which the wave ­
form passe s thr ough zero volt will divide the 
horizontal axis into two equal segments . 

(d) After the adjustment is made , tighten the 
signal generator bracket screws se -

curely. 
· 

Troubleshooting for the TP32 3 130 Keyer 

2 .22 The following information is a guide for 
trouble shooting : 

Symptom Probable Cause 

(a) Cir cuit always Photocell in keyboard or 
marking distributor shorted 

(b) C ir cuit always Photocell in keyboard or 
spacing distributor open circuited 

(c) Mark - space Q3 open and/ or Q2 
bits detectable shorted 
but will not go 
positive on mark 

(d) Mark - space Q4 open and/or Ql 
bits dete ctable shorted 
but will not go 
negative on 
space 

D .  Adjustments for the TP323 130  Keyer 

2 .2 3  Using an oscilloscope to view the output 
of the polar line keyer (transmitter send ­

ing repeated Y character) , adjust the oscillo­
scope to  tr igger at zero volt on the keyer output 
waveform .  Be sure to pr operly zero the vertical 
amplifier on the scope before beginning the ad­
justment. 

(a) Adjust the scope sweep rate so as to 
display one complete mark- space portion 

of the signal . 

(b) Adjust the 5 megohm trimpot of the 
keyer until the mark to space transition 

cr osses zero volt at the center of the hori­
zontal scale . When the keyer is properly ad­
justed, the three points at which the wave ­
form passes through zero volt will divide the 
horizontal axis into two segments that are 
within 10 per cent of each other . The output 
voltage peaks will als o  be within 10  per cent 
of each other . 
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(c) After the adjustment is made , the ad­
justing screw may be sealed. This com­

pletes the adjustment . 

C LUTCH MAGNET DRIVER (TP32 1 991) 

Note : The clutch magnet driver (CMD) is a 
circuit card assembly that needs only to be 
plugged into a properly keyed 15-pin recep­
tacle which is wired into an appropriate 
electrical service assembly (ESA) . 

2 . 24 It is recommended that any damaged 
clutch magnet dr iver (C:MD) unit be re ­

placed in the field and maintained in a repair 
center . The repair center should have equip­
ment capable of simulating normal operating 
conditions .  

2 .2 5  It i s  al so recommended that the CMD be 
radio frequency interference (rfi) sup­

pression tested after repair and prior to final 
installation. Failures from this standpoint are 
not nece ssarily recognized by monitoring a 
typical communications operation. 

A.  Tr oubleshooting 

2 .26  The following information may be used as 
a guide for trouble shooting the TP3 1 2 99 1  

clutch magnet driver : 

Symptom 

(a) Switching levels 
out of tolerance 

(b) C ircuit always 
marking 

(c) C ircuit always 
spacing 

(d) Output current 
too high 

Probable Cause 

( 1) Improper adjustment 
of R7 

(2) Ql low gain 

(3) CR7 defe ctive or out 
of tolerance 

( 1) Q3 open 

(2 )  Q 1 ,  Q2 , or Q4 
colle ctor-emitter 
shorted 

( 1)  Ql, Q2 , or Q4 open 

(2) Q3 collector -e mitter 
shorted 

(3 )  CR8 open 

( 1) CR2 open 

(2 ) R 1 7 out of tolerance 



Slmptom Pr obable Cause 

(e) Output current ( 1) R2 improperly ad -
too low justed or defective 

(2) R 1 7  out of tolerance 

(f) Transient sup - ( 1) C R9 open 
pres sor network 
ineffe ctive (2) Rl6 open 

(3) C 4  open 

B .  Adjustments 

Note : No me chanical adjustments are re ­
quired on the TP32 1 99 1  clutch magnet dr iver . 
If necessary, the driver may be electrically 
adjusted as outlined below. 

2 .2 7  The following instruments are required 
for making TP32 199 1 clutch magnet 

driver (CMD) electrical adjustments (refer to 
schematic wir ing diagram for l ocation of circuit 
elements) : 

(a) Milliammeter (to measure 1 5  ma) with 
accuracy of �0 percent.  

(b) Plus 6 volts 2:20 per cent de sour ce (re ­
quired power le ss th.an 6 1nilliwatts) . 

(c) Transmitter distr ibutor with ser ie s  c on­
nected 2 5 6M clutch coils . 

ISS 1 ,  SE C TION 5 7 3 - 6 1 3 - 3 00TC 

2 .2 8 Terminate the output of the driver with 
a transmitter distr ibutor clutch asse mbly 

utilizing two 2 5 6M coils in ser ie s  (pins A or B 
and K, L ,  or M) . 

2 .2 9  Place a milliammeter in ser ie s  (conne ct 
positive terminal of meter to te st point 

T4) with the zener re gulator diode C R2 (mounted 
on the heat sink) . 

2 . 3 0  With normal p ower appl ied t o  the c ir cuit 
( -t47 to +53 v de and - 6  v de) , and a +6 

volt input to pin N or P ,  adjust R2 for 1 5  rna of 
zener current .  Se cure the wiper of R2 , by ap ­
plying an appropr iate cement, to prevent ac � 
cidental rotation. Re m ove the +6 volt input . 

2 .3 1  Short the il�put to comn1on (pins N or P 
to K, L ,  or M) and adjust R7 until the 

clutch magnet change s state . Note the position 
of the potentiometer . 

2 .3 2  Rotate R7 back until the clutch magnet 
returns to its initial state . 

2 .33 Set the potentiometer m idway betwee n  
the two positions obtained in 2 .3 1 and 

2 .32 . 

2 .34 Secure the adjustment by applying an 
appr opriate cement to the potentiometer 

adjustment screw. 

2 .3 5  Remove power and solder the zener diode 
lead to the cathocle pin nearest the com ­

ponent side of the card . 
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Part 
Number 

298M 
2 1 9 1 
3598 
3599 
3603 
7002 
8330 

36273 
78533 
805 1 6  
94674 

1 04807 
1 1 0434 
1 10743 
1 1 965 1 
1 24 1 77 
1 250 1 1 
1 2624 1 
1 30667 
1 30683 
1 50048 
1 50687 
1 5 1 1 03 
1 5 1 336 
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1 5240 1 
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Description and 
Page Number 

Coi I ,  Magnet 3 
Washer, Lock 2 , 3 , 4 
Nut ,  6-40 Hex 2 
Nut , 4-40 H ex 4 
Nut , 1/4-32 Hex 3 
Washer ,  F lat  2 ,  4 
Washer,  F lat  2 
Washer  1 F l a t  2 
Spring 2 
P in , Cotter 2 
Washer ,  Cup 2 , 3  
Washer ,  F la t  4 
Sc rew , 4-40 x 3/1 6  F i l  2 
Washer,  Lock 2 , 3 , 4  
Ring , Reta in ing 2 , 3  
Washer,  Lock 3 
Washe r ,  F!at 3 
Washer ,  Lock 3 
Washer 1 L ock 3 
Washer,  Lock 2 
Spring 2 
Stud 2 
Spring 2 
O i l er 2 
Screw 1 6-40 x 1/4 Hex 2 
Screw 1 6-40 x 1/4 Fi I 2 
Screw , 4-40 x 7/ 1 6  Fi l 3 
Spring 1 Tors ion 2 
Spring 2 
Screw 1 6-40 x 3/1 6  H ex 4 
Screw 1 4-40 x 1 1/32 Fi l 3 
Screw , 4-40 x 5/1 6  Hex 4 
Gu ide 2 
Guide , Se l ector Lever 2 
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Part 
Number 

1 52404 
1 52406 
1 52407 
1 52409 
1 524 1 0  
1 524 1 1 
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l 5289 i 
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1 53799 
1 54620 
1 54 62 1 
1 54622 
1 55090 
155753 
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1 59 1 80 
1 59 1 8 1  
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1 64958 
1 7 1 954 

1 8 1 204 
306755 
3 1 1 7 1 8  
3 1 9200 
3 1 9202 
3 1 9204 
3 1 9207 

Descr ipt ion and 
Page Nu mber 

B rack e t ,  Sp r i ng 2 
Brack e t ,  Spr ing 2 
Lever,  S pac i ng Lock 2 
Leve r ,  S e l ec t i ng  2 
Ba i l ,  Reset 2 
Leve r ,  P u sh 2 
Was h e r ,  F lat  3 
Spr ing 2 
Sc rew , 4 -40 x l /4 Hex 
S c rew , 4-40 x 2 1 /64 H e x  3 
Wick , Leather 2 
Reta i ne r ,  W i ck 2 
Lubri cator 2 
Lubri cator Assemb l y  2 
S i eeve ,  1 /8 I D  x l /2 "  Lg 
I n su l a t i ng 4 
Sc rew , 4 -40 x 1 ;18 F i i  2 
Ho ide r ,  S c rew 3 
L ubr i cator Asse mb l y  2 
Lubri cator 2 
Wick , Lubr ica t i ng 
Reta i n e r ,  W i ck 2 

Brocket 2 
S c rew , 4-40 x 1 /2 Hex  3 
Connector , B l ue S h i e l d i ng 
3 
Wa sher ,  F l a t  3 
Lever,  Ma rk i ng Lock 2 
Bush ing , Shou lder 3 
Set of Parts 1 , 4 
I nsu l ator  3 
Sel ector A sse mbl y 1 ,  2 ,  3 
Cove r  3 
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3 1 9248 
32 1 234 

32 1 235 
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Desc r ipt ion a nd 
Pag e N u mb e r  

Post  3 
P l a te ,  N u t  3 
Brack e t , Co i I Mou n t i ng 3 
B rac k e t  w/Button 3 
Bu sh ing 3 
Sc rew , 6-40 Sp l  3 
Ancho r ,  S p r i ng 3 
Wedg e 3 
Sc rew , Ad i ust i ng 3 
Base w/Bush i ng 3 
A rmature 3 
Spr i ng 3 
Lam i na t i on , Mag net 3 
P l a te , T i e  2 
P l a t e ,  S e l ector  Mou n t i ng 
2 , 3  
L i nk 

Pos t 
Sc rew , 4 -40 S h ou l d e r  2 
Post  4 
N u t , 1 2 -32 Hex 3 
Cob i e  Assemb i y  3 , 4  
Wash e r ,  Capt i v e  3 
Bush i ng ,  S l ot ted 3 
S t r i p ,  5" Sh i e l d ed 3 
Bush i ng 3 
St rop 3 
B rock e t ,  Connector  
Mount i ng  4 
Rec eptac l e ,.  3 Pt Con nec tor 
3 
Cou p !  i ng ,  Connector 3 
N u t ,  3/8 -32 S pl 3 
S l eeve 3 
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3598 � 2 1 9 1  
@ -@ - - - @ ............- 92260 � -� -- 1 5 1 63 1  

A� . � ��32� �® 135563 

F I G U R E 7 .  

1 5 1 632--T 
I 

7002 - � 

� --<D®®3204 10 J 1 58258 ( 1 9  Pin)  <D®® 1 55750 
� lg? 1 52467 ( 20 Pin) / 

S I G N  A l G E N E RA T 0 R C A B L E  A N D  C 0 M P 0 N E N  T S ( L A  K )  

• --- ( Ref 320052 
See Fig . 6) 

� 

<D 324 1 57 Cob I e 
®326788 Cobl e  
@ 324683 Coble  Assemb l y  

F I G U R E  8 .  M O U N T I N G  C O M P O N E N T S F O R C O N T A C T B O X  C A B L E ( L A K )  

Page 6 



158745 
156740 0/ 

\ 2 19� 
� @- c - - - .., 

(!)49653 
"'00 H 

� 
I 1 /  ..... 

I 

�/ 151632 
1r 2 19 1  

S ECT I O N  573 I SS 1 , -6 l l -800TC 

104827 i / 8330 ; 306996 � ------1 I 306995 ® - 1 63460 1_0@-riJ __ r.J: (� ��27 l _ _ __ �� ce CS--- -1 I :-- -- - - - - -

I 

I I -- - - - -

I 

I I 
- - - - - -

I 

I I 
- - - - - -

i 

: : 
- - - - - - - - J 

: : 30699 1 _- @ 7480 5 
I I 1r I 

I I @--@2669 

I 

-- -- -

I 
I 

l_ - -- ; tff�306992 - - - � - - - - -
, a 2 1 9 1  

' 
- - -

- - ., : 
� - - a -�� b i 6o o I 

I 
I (i) 1 5 1 7 1 2  �/ (D 94072 

e� 
I 
I 

rt of 326730 @ Not pa 

F I G U R E 9 .  3 2 6 7 3 0  I N T E R M E D I A T  A S S E M B L Y ( L  E G E A R  A K  a n d L B ) 

Pag e 7 



S ECTI ON 573 -6l l -800TC 

®-- -

Page 8 

7002 / 92260 
r - // 151722 
I -@� / 
I «<I® 
I 
I 

-...J 

F I G U R E  1 0 .  R E C E I V E - O N L Y B A S E  C O M P O N E N T S  

T-�� 17296 1 
I 
I �--- 3598 

---219 1  

- - - (J _ _ _ _ I 1 55099 ®- fl --<D326632 

(J �  

( L L B )  

<D Pecul  ior  t o  ( RFI)  bo 
a l l  oth 

se , 
ers are common parts. 



� "a> 320418 

F I G U R E 1 1 . CA B L E S  FO R R EC E I V E -O N L Y B A S E  ( L L B ) 

I SS 1 I S ECTION 573-61 1 -800TC 

'{ \ 
® 155750 

<DSuppl ied w/324523 Cable 
Assembly  

(DiSuppl ied w/324497 Cable 
Assemb l y  

Page 9 



S E CT I ON 573-6 1 1 -800T C 

Part 
Numbe r 

252M 
2 1 9 1  
2669 
3438 
3598 
3599 
3640 
3646 
7002 
8330  

4 1 732 
49653 
74805 
7646 1 
80755 
82547 
82548 
83497 
9079 1 
92260 
94072 

1 04827 
1 1 0743 
1 1 1 0 1 7  
1 1 1 777 
1 1 2626 
1 2 1 1 25 
1 24220 
1250 1 1 
1 25 1 26 
1 25220 
1 35563 
1 50966 
1 5 1 1 82 
1 5 1 33 5  
1 5 1 4 1 5  
1 5 1 4 1 6  
1 5 1 63 0  
1 5 1 63 1  
1 5 1 632 
1 5 1 687 
1 5 1 7 1 2  
1 5 1 722 
1 5 1 733 

Page 10 
1 0  Pages 

Desc r ipt ion and 
Page Number 

Co i l ,  Magnet 3 
Washer, Lock 4, 6, 7 , 8  
Washer,  Lock 7 
Washer ,  F lat  7 
Nut ,  6-40 Hex 4 , 6, 8  
Nut ,  4-40 Hex 4 ,  6 
Washer, Lock 3 
Washer, Lock 2 , 5  
Washer ,  F lat  4 , 6 , 8  
Washer,  F l a t  7 
Pl ate , C l amp 3 
Sc rew , 1 0 -32 x 1 3/1 6 Fi l 7 
Sc rew , 1 0 -32 x 3/4 Hex 7 
Washer,  F la t  4 
Bush i ng ,  I n su la t i ng 3 
I n su l ator , . 094 " Thk 3 
I n su l ator ,  . 062 " Thk 3 
Washer ,  F la t  2, 5 
Washer ,  Lock 2 ,  5 
Washer,  Lock 4 , 6 , 8  
Bush i ng 7 
Bear ing , Bal l 7 
Washer ,  Lock 2 , 4 , 5 , 6  
Sc rew , 6-40 x 5/1 6  F i  I 4 
Connector, 4 Pt Receptac l e  9 
Nut ,  1 0 -3 2  H ex 7 
Washer ,  Spring 3 
P i n ,  D ri ve 9 
Washer,  F la t  2 , 4 , 5 
Screw , 2 -56 x 9/32 Fi l 2 , 5  
N ut 1 8-40 Hex 2 ,  5 
Ju mper,  2 -3/4 " G reen 4, 6 
I n su lator , Term inal Bl ock 4 
Washer,  I n su lat ing 2 ,  5 
Stud 4 
Bl ack , Term ina l  4 
Nut , 6-40 Hex 4 
Sc rew , 6-40 x 1/4 Hex 4 , 7  
Sc rew , 6-40 x 5/1 6  H ex 4 ,  6 ,  7 
Sc rew , 6-40 x 3/8 Hex 4 ,  6 ,  7 
Sc rew , 4-40 x 7/1 6 F i l  2 , 5  
Button , P ivot 7 
Sc rew , 6-40 x 3/1 6  Hex 8 
S c rew, 4-40 x 9/1 6  F i l  3 

N UME RI CAL I N D EX 

Part 
N umber 

1 5 1 725 
1 52466 

1 52467 
1 54085 
1 54 1 02 
1 54206 
1 55099 
1 55750 

1 55753 

1 55859 
1 5586 1  
1 56663 
1 56740 
1 58 1 63 
1 58258 
1 58259 

1 58745 
1 58754 
1 63460 
1 64647 
1 64653 
1 70385 
1 7296 1 
1 82520 
1 94048 
1 9490 1 
1 95348 
30699 1 
306992 
306993 
306994 
306995 
306996 
320043 
320052 
320053 
3204 1 0  
3204 1 8  
32 1 1 43 
32 1 243 

Desc ri pt ion and 
Page N um ber 

Sc rew , 1 0-32 x 3/4 Fi l 7 
Connector, 2 1  Pt Receptac l e  
9 
Connector, 20 Pt P l ug 4 , 6  
P late 7 
P l ate , Rear 3 
Cab l e  4 
Screw , 6-40 Shou lder  8 
S l eeve , 3/32 I D  x 1 /2 "  Lg 
I n su l at ing 4 , 6 , 9 
S l eeve,  1 /8 I D  x 1/2 "  Lg 
I n su l at ing 4 
Screw , 4-40 Spl 9 
Washer ,  Lock  9 
Bush i ng , I nsu l at i ng 2 , 5  
Screw , 6-40 x 7/32 Hex 7 
Switch , cens i t ive 4 
Connector , 20 Pt P l ug 6 
Connector,  20 Pt Receptac le  
6 
C lamp,  Bea ri ng 7 
Core , Mag net 3 
Gear, 55T 7 
Bracket 3 
Brocket 3 
Frome w/Bush i ng 3 
Sc rew , 6-40 Stop 8 
Recti fi e r  6 
Screw , 4-40 Sp l  2 ,  5 
Sc rew , 4-40 Sp l  2 , 5  
Brocket ,  Loc C R 8 
Bracket 7 
C l omp 7 
P l ate 7 
Shaft 7 
Spac er 7 
Sh i m ,  . 05 "  T h i ck 7 
Cover,  O uter 2 ,  5 
Cob l e  Assemb l y  5 , 6  
Cob l e  Assemb l y  2 , 4  
Term i na l ,  Spade Type 4 , 6 
Term i na l , Ri ng Type 4 ,  9 
l i nk 2 , 5  
Bracket , Conn ector 'v\ount ing 4 

Part 
N umber 

32 1 266 
32 1 267 
32 1 268 
32 1 269 
32 1 270 
32 127 1  
32 1 273 
32 1 28 1  
323490 

323644 

323645 

323838 
323974 
323975 
324 1 57 
324497 
324523 
324527 
324683 
325947 
32594'1 

325950 

32595 1 

326355 
326357 
326362 
3 26363 
326632 
326633 
326634 
326730 

326748 
326750 
32675 1 
326752 
326788 
327285 

Descript ion and 
Page N umber 

Box w/Bracket 2 , 5 
Box w/Brocket 2 
Network , Fi l ter 2 , 5  
I n su la tor 2 ,  5 
Box ,  I nner  2 , 5  
Pos t ,  Ny lon 2 , 5  
Cover ,  I nner 2 , 5  
Bracket 6 
Brocket , Connector 
Mount i ng 4 
Box Assemb ly ,  Con tact 
1 , 5 
Box Assembl y ,  Contact 
1 , 2 
Eccentr ic 5 
Cab l e  Assemb l y  4 
Cob le  Assemb ly  4 
Cab le  Assemb ly  6 
Cab l e  Assemb ly  9 
Cob le  Assemb l y  9 
Bracket 8 
Cab le  Assembly 6 
Contact Assembly 2, 5 
Sc rew 1 8-32 x 1 Ny lon 
Fi ! 2 , 5  
Sc rew , 8-32 x 1 /2 Ny lon 
2 , 5  
Nut , 6 -32 Nylon Hex  
2 , 5 
Cab l e  4 , 6  
Contact Assemb ly  1 ,  3 
Spr ing , Contact 3 
Spring , Contact 3 
Lever ,  S l ide 8 
Ba i i  w/Stud 8 
Brocket ,  Sw i tch  8 
Gear Assemb l y ,  I ntermed iate 
1 , 7 
Strop,  Contact 3 
Board , �i I ter 3 
Res i stor, 22 Ohm 3 
Capac i tor , . 03 M FD 3 
Cob l e  Assembly 6 
Brocket 4 



T E LETY PE CO RPO RAT I O N  
S kok i e , I l l ino is U . S . A . 

S ECT I ON 573-612-BOOTC 
I ssue 1 ,  October 1 969 

F I G U RE 

2 

3 

4 

5 
6 

7 

8 

9 
1 0  

1 1  

1 2  

, ,.,  l oJ  

R A D I O  F R E Q U E N C Y  I N T E R F E R E N C E  ( R F I )  S U P P R E S S I O N 
F E A T U R E S  F O R  L O W  L E V E L S E T S  

2 8  A S R / K S R C A B I N E T  

PA RTS 

CO N T E NTS PAG E F I GU R E  CO NT ENTS PAGE 

Mod ification K its To Eq u i p  Lo'..-t Lev'e ! 14  1 / .j / UO and 1 73707 Mod i ficat ion K its to add 
Automat ic S end - t<ec e ive Sets w i th Power Foe tor Correct ion to Cab inet 15  
Message N umbe ri ng  Features 2 1 5  Cab l e  Components for Automat ic Send 

Nu mbering Mod u l e  Enc l osure Mount ing -Rece ive Cab i net 1 6 
Components 3 1 6  Mounting Ra i l s for Automatic Send -Receive 

Nu mbering Mcx:l u l e  Enc losure Mounting Cab i net 17  
Components (Continued) 4 1 7  Tab l e  Mounted Cabinet a nd  P od 17  

3360 1 1 * * Enc l osure and Power Supp l y  1 8  324677 I'J.od ificat ion K i t To odd Fan to 
Assemb l y  5 Cabinet 1 8 

N umberiOQ Mod u l e  Chassis 6 1 9  Front Pane l Fan Mount ing 19  
330650 Numberi ng Mcx:lul e Without C i rc u i t  20 Cab l e  Components - K eyboard Send 

Cards  7 - Rece ive Cabinet 1 9  
3280 1 7  Front P l ate Assemb l y  (Pa rt o f  330650 1"') 1  Compuc l P dnter Cover Components 20 4 1  

S ee F ig u re 6) 8 22 Components for Rece ive -Q n l y  and S end 
333605 Power S upp l y  Assemb l y (Part of -Rece ive Sets 2 1  

3360 1 1 * *  See F igure 4) 9 23 Components for T ransm i tter-D istributor Base 22 
333605 Power Supply Assembl y  (Cont i nued) 1 0  24 3224 1 7  C i rcuit  Card w/Cabl e 23 
33362 1 A. C . Power P late Assembl y  (Part of 25 303 1 60  Ci rc u i t  Card 24 

333605 S ee F ig u re 8 & 9) 1 1  26 303 1 64  C i rc u i t  Card 24 
3336 1 0  P l ate Assemb l y  (Part of 333605 See 27 322080 C i rc u i t  Card 25 

Figu re 8 & 9) .. .... 28 3038 1 1 C i rcu i t  Cord 25 I L  

324 149 Mod i ficat ion K it To add j unct ion 29 322023 C i rc u i t  Card 26 
Boxes to Cab i net 1 3  30 322022 C i rcu i t  Card 26 

'"> I") A 1 .4 n l J _  I ' C' • .. , . _  ' -" · ·  ...- _ 1 ;  • . •  
oJ 4"+ 1 "+ 7  tvloO n l cor l on 1'\. l f  1 0 aoa 1 uncr 1 on 3 i  322024 C i rc u i t  Card 27 

Boxes to Cab i net (Cont inued) 1 4  3 2  322025 C i rcu i t  Card 27 
33 333620 C i rc u i t  Card 28 

f'Ju merica l I nd ex 29 

PA INT F IN ISH C OL OR C OD E  C HART 
(for parts and assembl i es requ i ring a pa i nt finish ) -

! F ir.ish S "fli xes I I Finish Suffixes 
Color I Wrinide I Smooth J T extur�dl Smooth Co ior � Wrin id" I SmQQth T4�tt.Jr�d Smoo�h 

I I F in i sh j F in ish j V i n y l  j Viny i  i j f in ish l F in ish V inyi  V i ny l 

&eige I E T  I I G ro y ,  F • de ro l  ! ! IV GG 
&e ige 1 l ight EL HC I G ro y , G reen lAS I BK GA 
&e ige 1 Rose E R  Groy ,  L ight l EJ HI 
Black AA Groy , C overt I HE 
B lod( ,  H igh G iou 8A G ro y ,  Ol i v� l EW G E  HF 
3b -k , Semi G I O!.s· 88 Groy . Mo rit ime 

• Blue , Aqv:� E K o�d( � -A J l 8J 
!iue , 8n.;sse i s  L ight l EC i Groy , Q;oo:!orci I EP I GA Blue , Med ium I fS I I Green , Gro t  lAB l 81( 
8rown , Dark AD G reen . Moss I FN HO 
&rown , l ight ! Ac I I HG I Ivory I I EM Fa wn I Pink , Rose EU 
Gro y , Be ige I GC Turquoise ! EV 
G ra y  1 Charcoa l A t.  I 8Z G F  HA Wh i te EH 
Groy , Dark G B  Yel low � Poste l  EG 
Gray 1 N av y  l ight BR 
The double aster i sk {*'*) denote s a pa i nted port .  Suffix to be appl ied fol l ow ing the port number. 

------- · 

© 1 968 and 1 969 by Tel etype Corporat ior. 
A l l  r i g h ts reserved . 
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SECTION 573-6 1 2-800TC 

Used with a 7 .00 Unit Code Set 
having a band rating of 

Used with a 7 . 42 Unit Code Set 
having a W. P. M. rating of 

322080 line Assurance Ci rcu it Card , 
Shown on f igure 27 

333605 Power Supp ly Assembly , 
Shown on figures 8 & 9 

Crystal s ,  
Shown on figure 6 

1 6 1592 P late w/Studs 
Shown i� Transmitter D istributor Section .  

303 1 60  Duel C i rcuit  Magnet D rive-C ircui t Card , 
Shown on figure 25 

303 164 Cl ock Ampl if ier -c i rcu i t  Card , 
Shown on figure 26 

3038 1 1  Contact Latch and Fi l ter-C i rcu it Card , 
Shown on figure 28 

32468 1 Cabl e  Assembly,  
Shown i n  transmitter D istributor Sect ion 

3280 10  Numbering Modu l e w/Cards, 
Shown on figu re 8 
3336 10* *  Numbering Modu le  Enc losure ,  
Shown o n  figures 2 , 3  & 4 

333633 Cabl e  Assembly ,  
Shown o n  fi!=J ure 23 

333634 Brocket 
Shown on fig u re 23 

3360 10 Cop, P rotect ive 
Shown on figure 22 

50 45 . 5 @ffiJ ���?ttt: 7 5 50 

67 . 5  

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• 

• 

I • I 
• 

• 

• 

• 

• 

• 

• 

• 

100 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

• 

75 ::: :��� 67 . 5 fJ) 

• 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

• • • 

:-:-: 

·:·:· 
:-:·:· :-:·:·:·:-:-:-:-: 

• 

• 

• 

• 

• 

• 

• 

• 

• 

100 75 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

** Refer to page 1 for fi n i sh suffi x 

•1 nd i cates - Used on 

F I G U R E  1 .  M O D I F I C A T I O N  K I T S  T O  E Q U I P  L O W  L E V E L  A U T O M A T I C  S E N ) - R E C E I V E  S E T S  W I T H  

M E S S A G E  N U M B E R I N G  F E A T U R E S  

Page 2 



-- - - r o 

� 
� i i 

' ' ' ' 
' 

.....__ 3336()9 • •  

\ 
\ 

I SS 1 ,  S ECTION 573 -6 1 2 -800TC 

/<D3336 1 7* ' 

®--44048 r 99082 
* * Re fer  to pag e 1 fo r f i n i s h  s u ff i x 

CD Not pa rt  of 33360 1 ** ,  S u p p l i ed 
w i t h 3360 1 1 * *  See  F ig u re 4 

F I G U R E  2 .  3 3 3 6 0 1 * * N U M B E R I N G  M O D U L E E N C L O S U R E 

Page 3 



S ECT I O N  573 -6 1 2 -SOOTC 

I 
I --- 44048 I ------

-- �  
I ...__ 

A-: 99082 

--- 3336 1 4* * 

1 28357 r 333628 � 
t; 

� 1 98670 r, / 33453 1 

I 
I 

3598 ---- : 
8 

** Refer to page 1 fo r fi n i sh su ffi x 

F I G U R E 3 .  3 3 3 6 0 1 * * N U M B E R I N G  M O D U L E E N C L O S U R E ( C o n t i n u e d )  

Page 4 



1 98670 I 
---- - -

�
_......3204 10 

F i G U R E  4 .  

'� 
1 

1 9867o 
l 

3336 18** 

A �-��- 198670 

I S S  1 I S ECT IO N 573-6 12 -800 TC 

...... __ _ __  _ 

� 333606** 

**Refer to page 1 for fin . h 

<D 333622 

IS � suffix 

s own on t:! 

y(Parts 01 so h Cab le Assembl 
• •gure 8) 

3 3 6 0 1 1 * * E N C L  

( P A R T  O F  
O S U R E A N D  

3 3 3 60 1 * *  
P O W E R S S U P P L Y 

S E E  F I G U R E S  
A S S E M B L Y 1 P.. 2 )  

Page 5 



SECTION 573-612-aoc>TC 

�---(!)328031 
�--- � 1028 �J - -

. . ---® 
1 107.43 

Page 6 

1 2 1 246 
(!).._ / /198670 �- --� 

�..____JG) 320416 (*4 Screw) tg}32041 8 (16 Screw) 

F I G U R E  5 . N U M B E R I N G  M O D_ U L E C H A S S I S  

**Refe r to page 1 for fin ish suffix.  
@333602 Cable  Assembly (Part of 

333622 Cabl e  Assembl y Fig 4 & 8) 



C RYSTAL O PT I ONS 

107 1 16 
3204 18 

r 1 567� 
r-- -. _ 1" \ ! � -� 
I 
I 
I 
I 

\\ 
\- 327945 

/ 
/ 

/ 

ISS 1 ,  SECTION 573-612-800TC 

<If � ... . ��\ I ,...., �Suppl ied 
-- '- � ..._ __, �- -w/146542 

� /� !  

/328014 
/ 

s - 2 1 9 1  
T � 156501 I 

�--- 328022 (Programming Se re"'·) 

- - --� I I ! I 1 r' L rrber ;ng .'vkd u ! e  Co mponent Cha rt 
i------.--------,------------j �_:;,oer i ng ,V,.:x.Ju l e: : Compon

-
e
-
nt

_
s
_
a

_
nd

_
L
_

o
_
co

-
t
-
io

-
n
--------!�1 Nurnber 

328003 -
328004 
328005 

I. Freq .... �i·,c-1 i 
---+-·-- . - -- -l 

+------1 38 . 40(
_ 

�- ---J 
i 37 . 99( f'-.. H-:. i 
I 29. 097 K H-;--i 

Baud 

75. 00 

74. 20 
56. 83 

i 3280(){) 3280 1 c i 
;-�-�x-St::"-S50 � ,.;rnber inc: ;\\od u l e  w/o cord - Figure 6 I 

'J >< j 122022 V•essog e Counter Cord - l=igure 30 i 
>; ! � j �:.���: �o r��: S c��e r1 

Co�� - Fi��re 29 j 32800C 50.00 
328007 45. 53 

25 . ']? v .J:. 
1-------+------+-

2
-

3
-

. - I2_ K -�z -� /\ _A • v .:. ...:. •.;L-t J t;; l : <.; i i L �  I._'.J I O  - r 1 g u re ..) l l , __ _ :� __ _1_ _ _ _ _ _ ___ _ 1322025 S e i z u re & Ta ndem D e l a y log i c  Co rd - F igu re 32 
CD Suppl i ed  w/3 28025 Cob l e  Assembl y  
CD S uppl ied w/3 280 1 1 Cob l e  A ssemb l y  

F I G  L R E 6 .  3 3 0 6 5 0  N U l'v'. 3 c R.  I i' l  G M 0 D \_; L E 'IV i T  H 0 •J T C I R C U I  T C A R D S ,  

Page 7 



573-6 1 2-BOOTC SECT I ON 

198670 
328029 '/ .. � ---- -----

1 
I 
I 

. I  
I 
I 

l _ _ __ __ _ 

328021 � 

(j�
M

: ··- -

- - - - - -
....... ..._ - ........ - - -

- - -

r - -

�--j (])3280 16 
<D 3280 15� jjl- - - - - J 

- - , 

F" ure 224 17  - See •g 3 
nents 24 for compo 

1 250 1 1 � 1 10743 � 1 52893 - --® . Cfi � �" \_® 1459 1 5  "--® 1459 14 

/ 328020 

.... _ ...._ _ 

F I G U R E 7 .  3 2 8 0 1 7  F R O N T  P L A T E  ( P A R T  O F 3 3 0 6 50  A S S E M B L Y S E E  F I G U R E 6 )  

Page 8 



573-6 1 2-800TC I SS 1 ,  S ECTI O N  

r Suppl i ed  

3204 1 0  

<D 324 14�· �\.__ � CD 152893 
-- �� (w/33363 1 ) 

363 1 

(!.; 1 10743 -- : 
---<D33 

\ I @. 
(!)'325937 l �0 ~ �(!) 32 1 248 I ' @ I I 

<D l 19743 I I ---! ®:®� <!>3336 1 1 I , I  � / 1 98670 l : \ l.. - - - - ,  ' : : cb  
" i ® 

I . 
I ----<D 1 0445 I 

<iii� ----<D 3595 e 

F I G U R E 8 .  3 3 3 6 0 5  P O W E R  S U P P L Y A S S E M B L Y ( P A R T  O F  

,
-. 1 98670 � �- 1 2 1 2� �� 

® ®334 1 79 
l u 

®(:::9::�e � �� I ® 3341 78 
® 1 25098� 

I 333625 � 
---- 1 98670 

80 1 2 1 

� 333627 

'� 

334 1 86 

f.  i sh suffi x 1 for i n  •* Re fer t o  
pag

e b '  'Ports o ho "'33622 Co •e \ 
5\  

CD J  
n F i g u r

e 
4 & J shown o 

333605 ® N ot port of 
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(Ref. l l iOt n .....__ v '\ 

(Ref. 7002) '- 1 

� 
• 

1 07 1 1 6<� 
• 

(Ref. 3598)- @) 

Ref. Cover ®........-- 76099. 1 � T ..... @3003.:: 7 -.. �,.,...-. .... .. 
·�-- -;-,_.;';.P � .  1 07 1 16-· I 

Ref. Cover I 
15 1692 \ ' 

I 

2 1 9 1 -- 'f 
I 

® 1 0 1 470 -- .....t11 1  rfNLM� 

�3204 1 8  / '  " 
0J�y 

� ' \  
\ 
1 5 1 427 

~ 
� (j)-3360 10 

/��9\4 (45- 1/2" long) � / �259 1 5  (46- l/2" Long) 

� @- 93 108l/ 
-v--3603.] 

I SS 1 ,  S ECT I O N  573 -6 1 2 -800T C  

� 3 204 1 8  <:£? ------1 � ® 32042 1 L 

<D 324497 Cob l e  
0 325906 Cab l e  A ��emb l y  
0 325907 Cab l e  
0 325909 Cab l e  
® 3259 1 3  Cab l e  Assemb l y 
@ Supp l i ed  w/'3 259 1 0  

F I G U R E 2 2 . C O M P O N E N T S F O R R E C E I V E - O N L Y  A N D S E N D - R E C E I V E S E T S  
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S ECTION 573 -6 1 2 -BOOTC 

'----® 155859 �--®155861 

@1 55860 

f-- 1 5 1 637 
--1 10743 

• ---1250 1 1 
® 

-<D 161595 

<D 333633 Cable  Assembl y 
® 334534 Cable Assembly 
@ S uppl ied w/158259 

F I G U R E  2 3 . C O M P O N E N T S  F O R T R A N S M I T T E R - D I S T R I B U T O R B A S E  
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�(}tJ(J(Jv4� 
I 3224 1 7  I I I MLA l j I MLA2 { I M LA3 i MLA4 1 -

n ,_ "-------u J 
'\___ 328027 

Reference 
Designation 

R 1  

R21 3 ,4&5 
R6 
C l  
Vi 1 2, 3&4 
CRl 

XV 1 , 2 , 3 &4  

Part No. 

137602 
1 18 197 
1 18 169 

327969 
328002 
18 1653 
32800 1 

F I G U R E  2 4 . 3 2 2 4 1 7  C I R C U I T  C A R D  w / C A B L E 

ISS 1 ,  SECTION 573-612-800TC 

Description 

Resistor 1 470 Ohm 
Resistor , 47,000 OHM 
Resistor , 1 Meg Ohm 
Capacitor , . 0 1  MFD 

Tube 1 Readout 

Diode, 1 N645 
Socket, Tube 

P ag e  23 



S ECT!  ON 573 -6 1 2 -BOOTC 

( 8 
C l  ! 

---1 R4 r 

C R l  I '----.• ...J 

R3 

�.J I c 3 � 1 R l  ! 

Pag e 24 

R7 

R 1 5  

[§].· IC7l (� G ---ym \ 07 ') \:::_) 303 1 60 

1� 1 @) -R�1�a--

\_ 328066 

Reference 
D esignat ion 

R 1 , 4 ,  9 & 1 2  

R2 & 1 0  

R 3  & 1 1  

R5 & 1 3  

R6 & 1 4  

R7 , 1 5 & 1 7 

R8 & 1 6  

R 1 8  

R 1 9 

R20 

C 1 , 2 , 3 , 5 , 6 , 7 , 1 1 & l 2  

C4 & 8 

C 9 ,  1 0  & 1 3  

C R l , 3 ,  5 ,  & 6  

CR2 & 4 

C R7 

Q 1 , 2 ,  5 & 6 

Q3 , 7 & 1 0  

Q4 & 8 

Q 9  

Q 1 1  

F I G U R E 2 5 . 3 0 3 1 6 0 C I R C U I T  C A R D  

301� 
r- R5 I 
� i� l  j R8 j 
! : 07 l L� I I 
I R ! 1) I :---� l . . J 

I I 

-- 333603 

__/ � -- 324 1 47 

Reference 
Designat i on 

R 1  

R 2  

R3 

R4 

R5 , 6 , 7  

R8 

R9 
R 1 0  

C 1  

C2 

C3 

C R 1 , 2  

Q 1 , 2 

F I G U R E  2 6 .  3 0 3 1 6 4 C I R C U I T C A R D 

Part No . D escr iption 

323 1 48 Res i stor, 1 8 , 000 Ohm 
330643 Res istor, 56, 000 Ohm 
323 1 47 Res istor, 3 6 , 000 Ohm 
3 1 5955 Res istor, 2200 Ohm 
1 78863 Res istor, 3300 Ohm 
1 93 229 Res istor, 300 Ohm 
3 1 5957 Resi stor ,  3300 Ohm 
1 1 8 1 80 Res istor, 1 0 , 000 Ohm 
1 20424 Res istor, 4300 Ohm 
327793 Resistor, 18 Ohm 
330593 Capac itor, . 02 M FD 
32 1 264 Capac i tor,  2 . 7  MFD 
32 1 1 57 Capac itor , 500 P F 
32 1 1 56 D iod e , 1 N482A 

32 1 1 54 D iod e ,  1 N457A 

32 1 1 6 1  D iod e  

3 1 5930 T rans is tor 
302865 Trans i stor 
32 1 26 1  Trans istor 
323844 T ran s i stor 

323845 Transi stor 

Port N o .  D esc ription 

330644 Res i stor ,  390 , 000 Ohm 
1 1 8 1 56 Resi stor, 56 , 000 Ohm 
330642 Resi stor , 1 , 300 , 000 Ohm 
1 1 8 166 Resi stor , 560 , 000 Ohm 
1 1 8 1 77 Res isto r ,  22 , 000 Ohm 
1 37438 Resi stor , 100 Ohm 
1 65072 Res i stor, 9 1 00  Ohm 
1 3744 1  Resi stor,  1 200 Ohm 
3 1 5976 C apac i tor , 470 P F  

3 1 0926 Capac i tor, . 15 MFD 
3 1 2385 Capac i tor , • 1 MFD 

1 97 464  D i ode , 1 N 9 1 4  

323934 Trans i stor,  2 N3565 



R 1 1 
R6 
R8 
R7 
R9 

v 
I(') _J :E 

.............__ 

322080 
C4 J C l  

R2 
Rl 

Q l  8 02 

w CR l 
R3 
RlO 
C6 

@--144495 

Reference 
Des ig nat ion 

R 1 , 2  

R3 
R4 , 5 ,  1 0  

R6 

R7 
R8 

R9 

R 1 1 
------·---

C 1 

(2 , 3 , 6  

C4 

C5 

CR 1 

0 1 

Q2 

F I G U R E 2 7 .  3 2 2 0 8 0  C I RC U I T  C A R D  

Reference 
Des ignat ion 

R 1 , 2  
R3 , 4  
R5 , 6 
C 1 , 2 , 3 , 4  

Q l , 2  

F I G U R E  2 8 . 3 0 3 8 1 1  C I R C U I T  C A RD 

Part No . 

1 3744 1 

1 1 8 1 53 

1 29856 

1 45032 

1 1 8 1 85 

1 1 8 1 89 

1 37438 

1 20 1 20 

3 1 5976 

1 8 1 6 1 8 

320047 

3 1 2385 

1 97464 

327946 

3 1 5930 

Part No.  

3 1 5955 

32 1 545 

3 1 5948 
3 1 2385 

3 1 5930 

I SS 1 I S ECT I O N  573-6 1 2-800TC 

Desc ript ion 

Res i stor , 1 ,  200 Ohm 
Res i sto r ,  33 , 000 Ohm 
Resi stor , 1 50 O h m  
Res i stor, 3 1 900 1 000 O h m  
Resis tor ,  3 , 300 , 000 O h m  
Res i stor , 1 , 800 , 000 O h m  
Resistor ,  1 00 Ohm 
Res i stor,  20 , 000 , 000 O h m  
Capac itor ,  470 PF 
Capac i tor,  . 0 1  M FD 

Capaci tor,  2 M FD 

Capac i tor,  • 1 M FD 

D iode,  1 N 9 1 4  

T rans i stor,  D 1 3T2 

T rans istor, 2N3568 

Desc r ipt ion 
Res i stor ,  2 , 200 0hm 
Res istor , 1 2 , 000 Ohm 
Res i stor, 100 Ohm 
Capac i tor , . i MFD 

T rans i stor , 2 N 3568 

Page 25 



S ECT I ON 573 -6 1 2 -SOOT C 

322023 

@ I MLA3 1 1  MLA2 { I  MLA 1 � 
@ 
@ @  
@ @  
@ @  @ @  
@ 

ML B3 1 1  MLB2 { I  ML B 1  � 
@ I MLC3 1 1  M L C2 1 @ 

I MLD3 j 
_r::m_ 
CITJ I 

@ @ @ @ @ @ 
M L E2 b© @ 

& @ rn:J I MLE3 � @ 
'R3'1 I MLG2 � @ � -----.. I r()\ I MLG3 s 0 @ @ 

@ I ML H3 s I MLH2 l @@ @ @ @ @ @ @ 
M L J4 {I MLJ3 

� 327944 

Reference 
Designation 

C 1 

C2 

R1 
R2 &3  

F I G U R E 2 9 . 3 2 2 0 2 3 C I R C U I T  C A R D  

322022 

I MLB4 

MLA2 �I MLA 1 � 
1 1  M L B3 �I M L B2 � I  ML B l { 
I M L C3 H MLC2 ) f ML C 1  @) 

I 

ML D4 � I  M L D 3  11 MLD 2  

M L E4 1 1  ,'v\ L E3 i 
M L F4 { I  ML F3 {I M L F2 � 

��8 Btr I M L G4 l l  M LG 3 H M L G 2 1 §§ I ML H4 � M L H 3 l l  ML H 2 l 
� j ,\�L J4 � I  ,V, L J3 {I ,.._, L J 2  � I M L J J � 

\, 
\_ 3 28042 

Reference 
Designati on 

C 1  

R 1  

R2 
R3 To R 1 8  

F I G U R E  3 0 . 3 2 2 0 2 2  C I R C U I T  C A R D  

Page 26 

Part No. Descript ion 

3 15939 Capacitor 1 . 002 MFD 

3 1 2385 Capacitor 1 • 1 MFD 

330640 Resistor 1 150 Ohm 

321 5 10 Resistor 1 5 1  1000 Oh� 

Part N o .  Descripti on 

3 1 2 385 Capac i tor , .  1 MFD 

32 1 5 1 0 Resistor , 5 1 , 000 Ohm 

3 1 5959 Res i stor , 4700 Ohm 

3 1 5955 Resistor , 2200 Ohm 



@)�@§l;ll*l�l 00 ----. I MLA4 { I M LA 1  
C4 aJ[J I ML B2 { -1 -M-L B-1 ....., 

@ cg:] @ @  I MLC2 � @ @  rnOOt. .. Fcffi � [§H I  MLD 2 l l  MLD l 

� I ML;JI MLE3 { I MLE2 l l  M LE l 

Q �I ML F4 { I  ML F3 ! I  ML F2 ! I M L F l  

EJ [ill] 
[EJ I M LG4 1 -1 M

-LG_3 __ { 1  M L G 2  { I M L G 1 

I MLH4 � I  MLH3 1 1  MLH 2 

{ 

� 322024 ) 
""' 

''---- 328045 

Reference 
D esignati on 

R 1 , 1 2 , 1 5 ,  1 8  & 20 
R2 
R3 
R4 
R5 
R6 
R7 ,  8 ,  1 4  & 1 9 
R9 , 1 0 ,  1 7  & 2 1  

C l & 5  
C2 
C3 , 4 ,  6 , & 8 
C 1 0 
C R l , 2, 3 & 4 
Q l & 2  

X T L  
-----··- - - . -

F I G U R E 3 1 .  3 2 2 0 2 4 C I R C U I T  C A R D 

R i 1 � 1 
l -

\ \ 

[!D [Q]] 

\. __ 3 28050 

R e ferenc e 
D e s i g n a t i on 

R 3 , 5 & 9 
R2 & 4 

R6 

R7 
R8 

C2 

C3 
C4 

C5 
C R 1  & 2  
C R3 & 4 

F I G U R E 3 2 .  3 2 2 0 2 5  C I R C U I T  C A R D  

I SS 1 ,  S EO I ON 573-612�TC 

Port N o .  Descr ipt ion 
3 1 5956 Resi stor , 2700 O h m  

32 1 5 10 Res i stor , 5 1 , 000 O h m  

3 1 5959 Res i stor , 4700 Ohm 

3 1 5974 Res i stor , 300 , 000 O h m  

3 1 5947 Resistor , 5 1  Ohm 

32 1545 Resistor , 1 2 , 000 Ohm 

330640 Res istor , 1 50  Ohm 

3 1 5960 Res i stor , 5600 Oh m  

3 1 5976 Capac i tor ; 470 MFD 
3 1 0926 Capac i tor , . 15 M FD 

300370 Capac i tor , .  0 1  MFD 

3 1 2385 Capac i tor , . 1 M FD 
1 97464 D iod e , 1 N 9 1 4  
3 1 5930 T rans i s tor , 2 N3568 
1 44495 Pod , Transi stor Mou n t i ng 

328043 So'=k et I C ry $tc ! 
3 28022 Sc rew 

Part  N o .  D e sc r i p t i on 

330640 Re s i s t or  I 1 50 O h m  
3 2 1 5 1 0 �c :; ; :; � o !  5 1 1 000 O h m  
330645 Res i sto; , 560 , 000 O h m  

· - ------�-
3 1 5972 Res i s tor  I 2 2 , 000 O hm 
3 1 880 ! Res i s tor  , 47 1 000 O h m  

300370 Capac i t o r  , . 0 1  M F D  - · ---
3 1 2385 Capac i To r  , . l MFD - -- -· 
320048 Capac i t o r  , . 5  MFD 
3 1 9999 Capac i tor , . O J M FD 

1 8 1 653 D iod e , 1 N 645 

1 97464 D i od e 1 1 N9 1 4 
··· --·--� 
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� _@" � ............ ""' 3598 tl/ � � 2 1 9 1 
/ 7002 (;X' ----

192980 

tJr� / �7002 
334422 

� 

F I G U R E  3 3 .  3 3 3 6 2 0 C I R C U I T  C A R D 

':) ') ') 

1 5 1733� 
1 10743 
1 250 1 1� 

/@ / 

� � 
� �  
� � 
� � 
" �  
� � 
� � 



Part 
Number 

1 028 
1 248 
1 253 
2 1 9 1  

2449 
2669 
2846 
3595 
3598 
3599 
3603 
3639 
3640 
3646 
3649 
3650 
6345 
700 1 
7002 

34432 
44048 
45944 
495 14 
703 1 4  
7 1 858 
73 175 
7tJJ99 
79890 
80 1 2 1  
80709 
9 i 083 
92260 
93 1 08 
99082 
93 1 08 

1 0 1 470 
10 1 47 1  
1 0324 1  
10445 1 
10470 1 
104807 
107 1 1 6  
108953 
1 10435 
1 10743 

1 1 1 0 1 7  
1 1 1 284 
1 1 280 1 
1 14466 
1 14478 
1 1 5593 
1 1 5594 
1 1 6783 
! 1 7535 
1 17608 
1 1 8 1 53 
1 1 8 1 56 
1 1 8 1 66 
1 1 8 1 69 
1 1 8 1 77 
1 1 8 1 80 
1 i 8 1 85 
1 1 8 1 89 
l i 3 i 77 

Description and 
Page Nu mber 

Screw ,  4-40 x 1/4 Fl L 6, 7 
Screw , 6-40 x 1/2 Flat 18  
Screw , 8-32 x 3/8 Rd 3 
Washer, Lock 7, 1 0 ,  1 1 , 1 3 ,  
14,  16 ,  1 8 ,  1 9, 20, 2 1 1 28 
Washer 1 Lock 17 
Washer, Lock 1 1  
Washer, Flat 1 1  
Nut , 1/4-32 Hex 9 
Nut,  6-40 Hex 4 ,  18 ,  2 1 , 28 
Nut , 4-40 Hex 7, 8 
Nut, 1/4 -32 Hex 2 1  
Washer, Lock 3 
Washer 1 /t�k 7, 8 ,  20 
Washer, Lock 15  
Washer, F l at 1 2  
\-'/casher : Flct 7 
Nut , 6-32 Hex 1 0  
Washer, F lat 1 0  
Washer, F l at 1 0 ,  1 1 ,  1 3 ,  1 4 ,  
1 8 ,  20 ,  2 1 1  28 
Washer, F lat 1 5  
Washer, F l at 3, 4,  6 
Sc rew , 8 -32 x 5/8 Rd 1 5  
Nut 1 8-32 Hex 1 5  
Washer, F l at 1 8  
Washer, F lat 1 7  
Washer;. Lock 5 
Washer, Flat 2 1  
Screw , 1/4-32 x 7/8 Hex 1 7  
S h i m ,  . 095" T h k  9 
Screw 1 6-40 x 1/4 Rd 1 8  
Nut , 1 5/32-32 Hex 1 i  
Washer, Lock 7 ,  20 
Washer, Lock 2 1  
Screw , 8 -32 x 1 1/1 6 Hex 
3 , 4 , 6  
Connector , 8 P t  P l ug  2 1  
Connector, 8 Pt Receptac l e  2 1 
Block , Terminal  1 1  
Washer, Lock 9 
Sc rew , 4 -40 x 9/32 F i l i 6 ,  1 9 
Washt::o : .  Fie,  7 
.·I'lsher1 Lock 7 ,  1 1  1 8 ,  2 1  
Connec loi r 3 P r  R<.c.aptcc ! e  1 8  
t'-bt , 4-40 Hex 7 
Wos.her; Lock 6; 7: 8 :  9: 1 0 :  
1 2 . 22,  28 

S c rew , 6-40 x 5/1 6 F i l  1 8 , 2 1  
Biock , Ter . .  1inai  1 2  
S t ud  1 1  
Connec :-or , 3 Pt Receptac l e  2 1  

i'�L L · :  ·J2-32 H e x  1 1  
Sc .  ·· 0 -3 2  Se! f-Tcpping � 
Nc • ,  S peed 15  
Holder, F•JSe 1 1  1 I :2 
Wcsher1 F!ot 3 
Nut , Speed 20 
Res istor, 33 , 000 Ohm 25 
Res istor, 56 , 000 O h m  24 
Res ister , 56 Meg O h m  24 
Resistor , 1 .  0 Meg Ohm 23 
Res istor , 22 , 000 O h m  24 
Resistor, 1 0 , 000 O h m  24 
Res istor,  33 , 000 O h m  25 
Res istor , 1 _ 8 Meg O h m  25 
- • . .. .... � '"'"" i"""\. 1 ", f\t:::) . )I UI t .._,., 1 vuv .,_.. ; ; • � 4-...J 

Part 
Number 

1 1 8725 
1 1 8727 
1 1 9743 
1 20 1 20  
1 20 1 39 
1 20 175 
1 20424 
1 2 1 243 
1 2 1 246 
1 22476 
1 24 177 
1 250 1 1 
1 25098 
1 25 1 30 
1 25 1 39 
1 25 1 86 
1 252 18 
1 25229 
1 2523 1 
1 28357 
1 29098 
1 29856 
i35563 

1 37438 
1 3744 1 

1 3760 1 
1 37602 
144495 

145032 

1 459 1 4  
1 459 1 5  
146542 
1 48440 

1 48473 
1 50040 
1 50089 
1 5 1 427 
1 5 1 6 1 8  

1 5 1 62 9  
1 5 1 630 
1 5 163 1  
1 5 1 632 
i 5 i 637 
1 5 1 659 
1 5 1 687 
1 5 1 c ?9 
1 5 1 692 
1 5 , /22 
l 5 l i33 
1 5 1 735 
1 5 1 880 
1 .5 1 926 
1 52466 

152755 
1 528S-3 
1 53492 
1 53539 
1 55023 

N UMeRiCAL I ND EX 

Descri pti on and 
Page Number 

Res istor, 'llO Ohm 28 
Res istor 1 47 O h m  28 
Grommet , Rubber 9 
Resistor, 20 Meg Ohm 25 
Fuse , 1 Amp 1 2  
Pl ate, O n -Q ff 1 1  
Resistor, 4, 300 Ohm 24 
Cla mp ,  3/1 6  i D  Cobie  i 8  
C l amp : 3/8 I D  Cab l e  6, 9 
Screw , 16 Sel f-Tapp ing 1 8  
Washer, lock 1 2  
Washer, Flat 8 ,  1 0 ,  1 2 ,  2 2 ,  28 
Nut , Lock 9 
Screw ,  6-32 x 1/2 F i l  1 6, 1 9  
Screw ; 4-40 x l/8 Fi l 1 6, 1 9  
Sc rew , 8 -32 x 3/4 F i l  1 5  
!'�ut,  1 ,14 -32 Hex 17  
Nut,  6 -32 H e x  20 
Nut, 10-32 Hex 3 
Ring ,  Retain ing 4 
Screw , 6-40 x 1 1/32 Flat  1 8  
Res istor, 1 50  O h m  25 
j umper, 2-3/4 :: G reen i6 ,  i 9, 
2 1  
Res istor, 100 Ohm 24 , 25 , 28 
Res istor , 1 , 200 O h m  24 , 25 , 
28 
Res istor, 68 Ohm 28 
Res istor, 470 O hm 23 
Pad , Trans istor Mount ing 24 , 25 , 
27 
Res i stor, 3 .  9 ·"'-' eg  Ohm 25 
Connector, 25 Pt Receptacl e  iype 
7 
Connector, 25 Pt P lug Type 8 
C lomp , Cab ! e  8 
Post , A:;semb ly 7 
Connecto r  1 36 Pr C i rcuit  Card 
7 
G u ide , C i rc u i t  Card 7 
Sc rew ,  6-40 x 5/8 F i !  1 0  
S c rew , 4 -40  x l/2 F i  I 1 2 
P late , C l amp 2 1  
S c rew , 6-40 x 7/1 6 F i l 1 0 ,  1 2  
28 
Nut .. 6 -40 LLX3 1 0  
Sc iew , 6-40 x 1 /4 H e x  1 3 , 14 
Sc rew , 6-40 x 5 /1 6  Hex 2 1  
Sc rew 1 6 -40  x 3/8 Hex 2 1 
Sc rew , 4-40 x i/4 F i i  22 
Sc rew 1 6 -40 x l /2 F i !  1 0  
Sc rew , 4 -40 x 7/1 6 F i l  7 
Screw , 4-40 x 3/4 F i l  7 
S c rew , tS-40 x 3/1 6 F i l 2 1  
Sere-.; , 6 -40  x 3/1 6  Hex l I ,  20 
Sc rew 1 4-4.0 :.< 9 /'16 F l l  28 
S<:r Jw , 4.--40 x .)l 1 6  Hex 1 0 1  i 2 
!'lut , 4 -40 H ex 1 6  

� iut !  4 -40  Spi  8 
Connector ,  2 1  ?t Rec eptacle 1 6 , 
1 9 ,  2 1  
S tra p ,  Term inal  i 2  
Sc rew , 4 -40 x l /4 Hex 8 ,  9 ,  20 
Connector, 3 Pt P l ug  1 8  
Sc .-E:w , :. -40 ..z : 1/� 6 H ex � 4  
Sw i rch , O P -D T  Togg le  1 1  
(:;·: : :- 1 .t.. 1 0  

Part 
Number 

155750 

15575 1 

1 55753 

1 55755 

1 55859 
1 55860 
15586 1 
1 5650 1 
1 56536 
1 56740 
1 56777 
1 57393 
1 57399 

1 57992 
1 57993 
1 5820 1 
1 58258 

1 58 286 
1 58679 
1 58989 
1 58990 
1 5899 1  
1 58992 
1 5954 1 
! 6 1 087 

1 6 1 595 
1 62360 
1 65072 
1 7 1 688 
1 73706 

173707 
173708 
173709 
173786 
1 73787 
1 73974 
1 77 1 1 3  
1 78861  
1 78863 
1 8 1 6 1 8  
1 8 1 653 
i 8 i 709 
1 8 2 1 80 
1 8 2523 
1 8253 1 
1 8 2628 
183220 
1 92538 
i 92980 
1 93 229 
1 93942 
1 94690 

1 9565.9 

1 96930 

1 9693 1 
197464 
! 98092 
1 9856 1 

I SS 1 I S ECTI O N  573 -6 1 2-800TC 

Description and 
Page Nurober 

S l eeve ,  3/32 10 x 1/2" ls 
Insu lating 1 6, 2 1  
S l eeve ,  1/8 1 0  x 1 "  Lg I nsula­
t ing 16, 1 9  
S l eeve, 1/8 1 0  x 1/2" Lg 
I nsu l at ing 2 1  
S l eev e ,  1 1/64 1 0  x 5/8"  Lg 
Insu lat ing 1 5 ,  1 8 ,  1 9 ,  2 1  
Screw , 4-40 Sp l 1 6 ,  1 9 , 22 
Sc rew , 4-40 x 3/8 Rd 1 6 ,  1 9 , 22 
Washer, Lock 1 6 ,  1 9, 22 
Screw , 6-40 x 7/32 Fi l 7 
Screw , 4-40 x 1/8 Fi l 1 0  
Sc rew , 6-40 x 7/32 H e x  7 
J u_!Tlper, 2 "  Block 1 2  
G rommet, Rubber 1 6, 1 9  
Connector, 3 5  Pt  Recaptcc !e  
1 9  
Bracket 16� 1 9  
Bracket 1 6 ,  1 9  
S tud 17 

Connecto r1 20 Pt P l ug 22 
Conr1t:(;luf, 20 PI Ri:ci:ptod.e 
72. 
Transformer 2 1  
Ra i l , Front Base 17  
Capac itor, 20 M FD 1 5  
Bracket, Mounting 15  
Capac itor,  1 5  M FD 1 5  

l .t.. , ..., , 

1 L  o v ,  

Brocket, Mounting 1 5  
Connector,  1 6  Pt  P l ug 1 6  
i nsulator, Term ina l Block 1 1 , 1 2  

Connector, 3 6  P t  Receptac l e  22 
Fuse , S L -BL • 8 Amp 1 1  
Resistor, 9, 1 00  Ohm 24 
Bush ing , • 265 " Thk 28 
Mod i ficat ion K it 1 ,  1 5  
Mod i fi cation K i t 1 ,  1 5 
Cab le , w/Term i na is 1 5  
Cabl e ,  w/fermi nals 1 5  
P l ate , Mount i ng 1 5  
P l ate , Mount i ng  1 5  
Sc rew , 10 -32 x 5/1 6 H ex 1 1  
I nsu l ator 28 
Resistor, 27 O h m  28 
Res istor� 3 �  300 O h m  24 
Capa c i tor; . 0 1 � FD 25 
D iode 23 , 27 
Heider, fuse i 2  
Resistor, 200 O h m  28 
C l amp , 1 -3/8 "  ID Mou nting 10 
C l ip, Speed 1 8  
Capac itor, 1 0  M FD 28 
Bumper 10  
P I  ug ,. Button 20 
Lug , Term inai 28 
Resistor , 300 O h m  24 
Fan r Assembl y 1 8  
Capac itor , 2 M FD 28 
j u mper, 3" Bl ack 6 
G ri l l e  1 8  
C l i p 1 8  
D iod e 2 4 ,  25 , 27 
Fan 18  
Bracket , Transfo rmer 20 

Pag e 29 
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Part 
Number 

1 98650 
1 98670 

300024 
300367 
300370 
302724 
302865 
303 160 
303 1 64 
3038 1 1 
304843 
305 1 50  
3 1 0729 
3 1 0730 
3 1 0926 
3 1 1 056 
3 1 1 5 27 
3 1 2385 

3 1 2922 
3 1 5894 
3 1 5930 
3 1 5939 
3 1 5947 
3 1 5948 
3 1 5955 

3 1 5956 
3 1 5957 
3 1 5959 
3 1 5960 
3 1 5972 
3 1 5974 
.3 1 5976 
3 1 880 1 
3 1 88 1 5  
3 1 8835 

3 1 9088 
3 1 908 9 
3 1 9999 
320047 
320048 
3204 1 C  

3204 1 6  

3204 1 8  

32042 1 
32 1 1 33  
32 1 1 35 
32 1 145 
3 2 1 1 50 
32 1 1 54 
32 1 l 5 6  
32 1 i 57 
32 1 1 6 1 
32 1 20 1  
3 2 1 207 
32 1 248 
32 1 26 1  
32 1 26A 
32 1 5 1 0 
3 2 1 545 
3 2 2022 

Pag e J() 
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Key Po lariz ing 10 
Sc rew w/lockwasher 6-40 x 5/16 
Hex 3, 4, 5, 6 ,  8 ,  9 ,  1 0 ,  1 1 , 
22 
Resistor , 100 Ohm 28 
Terminal ,  Ring Type 2 1  
Capac itor, . 0 1  M FD 27 
C lomp ,  Capac itor 10  
T ransistor 24 
Card , C i rcu i t  1 ,  2 ,  24 
Card , Circu i t  1 ,  2, 24 
C a rd , C irc u it 1 ,  2, 1 0 ,  25 
Bracket, Connector 2 1  
B lock , Term i na l  10  
F i ! ter1 A i r  1 8  
Support , Fi l te r  1 8  
Capac itor , 1 5  M FD  24 , 27 
G rommet , Rubbe r 1 9  
C l a mp ,  C a b l e  1 6 , 1 9  
C apac i tor , . 1 M FD 6 ,  24 , 25 , 
26 , 27 1 28 
D iod e  6 ,  28 
D iod e 28 
Trans isto r 24 , 25 , 27 
Capac itor ! . 002 M FD 26 
Re� i stor , 5 1  O hm 27 
Res istor, 1 00 O h m  25 
Res i stor, 2 , 200 O h m  24 , 25 , 
2 6  
Resistor, 2 , 700 O h m  27 
Resistor , 3 , 300 O h m  24 
Res istor . 4 , 700 O h m  26, 27 
Res i sto r , 5 , 600 O hm 27 
Res isto r ,  22 , 000 Ohm 27 
Res istor,  300 , 000 O h m  27 
C apac itor ,  470 P F  24 , 25 , 27 
Res istor , 47 , 000 Ohm 27 
Capac i tor , 5 , 500 M FD 1 0  
T rons istor 28 
Bl ock , Term i na l 1 2  
I n su lator ,  T e rm ina l Board 1 2  
Capac i tor,  . 0 1  M FD  27 
C apac i to r ,  2 M FD 25 
C:::pac i tor , . 5  M FD 27 
T e rm i na l , Spad e  Type 5, 1 9 ,  1 5 ,  
1 6 : 1 9 , 22 

Term i na l ,  Ring Type 6, 1 0 ,  1 1 , 
l 6  
Term inal , Ring Type 6 ,  7 1  1 0 ,  
1 2: 1 6 1  1 3 ,  1 9 , 2 1  
T e rm i na l , R ing Type 1 6 ,  1 9 1 2 1  
l nductor 1 1  
D iod e 28 
T '"ans istor  28 
�esistor,  549 O h m  28 
D i oo e  24 
G iode 24 
Coocc i t<x ,  500 PF 24 
J ioda 24 
S c rew 1 j /4-20 x 1/2 Fi l 1 0  
S t � ip , ! � rm i na l  1 1  
Cc:b l e  Assemb l y  9 
T rans i strJr  24 , 28 
(::n:c•; ! tor , 2 . 7  M 8J 24 
R.es i s �:.r ,  5 1 , 000 O h m  26, 27 
Res i stor : 1 2 , 000 O h m  25 1 27 
C-:: id l c � rc u i t  1 !  7 I 26 

Port 
Number  

322023 
322024 
322025 
322080 
3224 1 7  
323 147 
323 1 48  
323844 
323845 
323847 
323849 
323934 
323960 
324 1 42 
324 1 47 
324 1 49 
324 1 50 
324 1 5 1  
324 1 56 
324 1 57 
324 1 58 
324 1 59 
324497 
324662 
324677 
324678 ** 
324679 
324680 
32468 1 
324695 
325906 
325907 
325909 
3259 10  
3259 1 1 
3259 1 2  
3259 1 3  
3249 1 4  
3259 1 5  
325937 
325938 

325939 

325940 
32594 1 
325942 
325943 
3 25944 
325953 
325954 
325955 
325956 
325957 
325958 
325959 
325960 
32596 : 
32597 1 
326270 
3 26276 

3 2 6292 
326293 
326350 
3 2 6373 
3267 60 
32677 1 

NUMER ICAL I ND EX 

D escription and 
Page Number 

Cord ,  C i rcuit 1 ,  7, 26 
Card , C i rcu i t  1 ,  7 ,  27 
Card , Ci rcu i t  1 ,  7 ,  27 
Card , C i rcu i t 1 ,  2 ,  25 
Card ,  C i rc u i t  1 ,  8 ,  23 
Resistor ,  36 , ()(X)  O h m  24 
Resistor, 1 8 , ()(X)  O h m  24 
Transistor 24 
Transistor 24 
S ink ,  Heat 24 
Co i l ,  1 32 O h m  5 
Transistor 24 
Spacer 1 0  
Connecto r  1 3 P t  P l ug  9 
Pad , T rans istor Mount i ng 24 
Mod ificat ion K i t 1 ,  1 3 ,  1 4  
Conta iner 1 3  
Cover 1 3  
Cab I e Assemb l y  1 6  
Cob l e  Assembl y 1 6  
Cab l e  Assem b l y  1 6  
Cab l e  Assem b l y  1 6  
C ab l e  Assembl y  2 1  
Rec t i fi e r  28 
Mod i ficat ion K it i ,  1 8  
Pane l , Low e r  Right  1 9  
Bracket , Mount ing 1 8  
Bracket , Mount ing 1 8  
Ca b l e  A ssembl y  2 
Ca b l e  Assem bl y 1 6  
Cab l e .Assem b l y 2 1 
Cab l e  Assemb l y  2 1  
Cab l e  w/Term i na l s  2 1  
S t rap , 1 0 - 1 /2" Lg 2 1  
Ju mper ,  6 - 1 /2 " Lg G reen 2 1  
Cab l e  Assemb l y  2 1  
Cab l e  Assemb l y  2 1  
Cabl e Assembl y  2 1  
Cab i e  Assemb l y  2 1  
Connector,  1 /2"  I D  9 ,  1 4  
Con n ector,  3/4 " 90 Degree 1 3 ,  
14 
Connector ,  1 /2 ID 90 D eg ree 5 ,  
9 ,  1 4.  
Co nnector,  1/2 I D  4 5  D eg ree 1 4  
Cond u i t ,  3/4 I D  x 7 "  Lg 1 3  
Cond u i t , 1 /2 l D x 7 - 1/2"  Lg 1 4  
Cond u i t ,  1/2 I D x 1 8 "  Lg 1 4  
N i p p l e  1 3 ,  1 4  
Conta i ne r  14  
C over 1 4  
Spacer 1 3 ,  1 4  
Conn ector,  3/4 I D  1 3  
N u t ,  1 /2 - 1 4  Lock 1 3 ,  14  
I ns u l ator 1 Te rm i na l B l ock 14  
! nsu i ator  1 Te rm i na l B l ock 14  
B l ock , T e rm i na l 14  
Bl ock , T e rm i na l  1 4  
Bro c k e t , Con nector 20 
Connecto r ,  1 5  Pt C i rc u i t  Card 1 0 
C a rd ,  C i rc u i t 25 
D i od e  2 8  
Res isto r ,  22 O h m  5 
Box Assemb l y , Pow e r  14 
Cab l e  Ass e m b l y l o  
Cab l e  Assembi y 1 8  
Cab l � .A. sse mb i y 1 9  

Part 
Number 

326778 
326783 
327444 
3V793 
327944 
327945 
327946 
327969 
327992 
327994 
328()(X) 
32800 1 
3 28002 
328003 
328004 
328005 
328006 
328007 
3280 1 0  
3280 1 1 
3280 1 4  
3280 1 5  
3280 1 6  
3280 1 7  
3280 1 8  
3280 1 9  
328020 
32802 1  
328022 
328024 
328025 
328027 
328028 
328029 
328030 
32803 1 

328042 
328043 
328045 
328047 
328050 
328053 
328066 
329078 
329266 
3305 1 5  
33052 1 ** 
330522 
330593 
330640 
330642 
330643 
330644 
330645 
330650 
330660 
330666 
333053 
333 1 40  
33360 1 ** 
333602 
333603 
333605 

333606**  
333609* * 

Desc ription and 
Page Number 

Strap , 5 "  16,  19 
Cobl e Assembly  1 9  
Capac itor, 2 M FD 1 1  
Resistor, 1 8  Ohm 24 
Cord , C ircuit  26 
D eca l comania 7 
T rans is tor 25 
Capacitor , . 0 1  M FD  23 
Transformer 1 1  
Capacitor, 220 M FD  1 0  
Modu l e  7 
Socket , Tube 23 
Tube , Readout 23 
C rystal 2, 7 
C rysta l 2 ,  7 
C rysta l 2, 7 
Crystal 2 ,  7 
C rystal 2, 7 
Modu l e  2 ,  7 
Cobl e Assembly 7 
Frame,  Inner 7 
Sw itc h ,  Pushbutton 8 
Swi tc h ,  S P -DT Togg l e  8 
P l ate Assembly ,  Front 1 1  8 
Window , Pola rized 8 
Sc reen 8 
Label 8 
Frame, Window 8 
Sc rew w ;Washer, 2-56 Sp l  71 27 
Cob I e Assembl y 8 
Cab l e  Assembly 7 
Card ,  C ircu it 23 
Cob le  Assembly 8 ,  23 
Brocket 8 
Connector , 16 Pt P l ug Type 7 
Connector, 16 Pt Receptac l e  Type 
6 
Card , Ci rcu it 26 
Socket , C rystal 27 
Card , C i rcu i t  27 
Bracket , Front 8 
Card 1 Ci rcu i t  27 
Nut , Togg l e  3, 6 
C a rd , C i rc u i t  24 
Choke 61 7 
La mp 20 
Rai l ,  Left 1 7  
Cabi net 1 7  
Pod , Bose 1 7  
Capac itor , . 02 M FD 24 
Res istor , 1 50 0hm 26, 27 
Res istor, 1 .  3 Meg Ohm 24 
Res istor, 56 , 000 Ohm 24 
Resistor, 390 , 000 Ohm 24 
Res istor, 560, 000 O hm 27 
Modu le ,  Numbering 1 ,  7 ,  8 
Cord , C i rc u it  25 
Fastener 1 Wing Type 5 
Fuse , 1/1 6 Amp 1 2  
Hold er 20 
Enc losure , Modu l e  2, 3 ,  4, 5 
Cab l e Asse mb l y  6 
Card , C i rc u i t  24 
S u pp l y  Asse mb l y ,  Power 1 ,  2 ,  
9,  1 0 ,  i l , 1 2  
P l ate , Front 5 
Bracket 3 

* * Re fe r  to p ag e  1 for f i n i s h  suffi x 
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3336 1 0  P late Assembly 1 ,  1 2  
3336 1 1 P l ate , Mounting 9 
3336 1 4* *  Panel , L eft Lower  4 
3336 1 5 *  * Bracket 3 
3336 1 6  Chass is 6 
3336 1 7 * *  Container  3 ,  4, 5, 6 
3336 1 8 * *  Cover,  Rear 5 
3336 1 9 * *  Bracket 4 
333620 Card , C i rcu i t  1 ,  1 0 ,  28 
33362 1 P la te Assemb ly  1 ,  1 1  
333622 Cab! e Assembl y  5, 6 ,  9 
333623 Conta iner,  Inner  1 0  
333625 Conta i ner ,  O uter 9, 1 0 ,  1 1  
333627 Cover, 0 uter 9 

333628 Shaft 4 
333630 Cob l e  Assembl y  1 0  
33363 1 Cob le  Assembl y 9 

333633 Ca bl e Assemb ly  2, 22 

Part 
N umber 

333634 
334 1 78 
334 1 7 9 
334 1 80 
334 1 82 
334 1 83 
334 1 85 
334 1 86 
334422 
334526 
334527 
334528 
33453 1 
334532 
334533 
334534 

334535 

N UMERICAL I ND EX 

Descript ion and 
Page Number 

Brocket 2, 22 
Reducer 9 
Condu i t ,  5/8 ID x 28 " Lg 9 
Condu i t ,  5/8 ID x 2 1 " Lg 5 
Cabl e  w/Term i na l  1 1  
Re l ay 5 
Cob l e  w/Termino l  1 1  
La bel 9 
Bush i ng 28 
S ink , Heat  28 
P late 1 2  
Brocket 1 1  
Bracket , Door 4 
P late , Mount ing 5 
Cab l e  .A.ssembly 5 
Cabl e  Assemb ly  22 
I nsu lator , Term i ne !  B l eck 10  

I S S  1 ,  SECT I O N  573 -6 1 2 -BOOTC 

Po rt 
N umbe r 

Descript ion a nd 
Page N u mber 

334536 Card , C i rc u i t  28 
334537 J u mper,  8 " 10 
33454·1 * *  Mod i ficat ion K i t 2 
334542* * Mod i fication K it 2 
334543 * *  Mod i fication K i t  2 
334544** Mod i ficat ion K i t 2 
334545 * *  Mod i fi cation K i t 2 
336002 Jumper, 6 - 1/2 "  B i ue 28 
336004 J umper, 6 - 1/2 "  O ra nge  28 
336005 Jumper, 6 - 1/2 "  Yel l ow 28 
3360 1 0  Cap , P rotect ive 2 ,  2 1  
3360 1 1 * * Enc l osure & Power S upp ly  1 ,  3 ,  

5 ,  9 
3360 1 4 * *  Mod i fi cation K i t 2 
3360 1 5 * *  Mod i ficat ion K i t  2 
3360 1 6 * *  Mod i ficat ion K it 2 
3360 1 7  
3360 1 8 * *  Mod ification K it 

* * Refer to pag e 1 for fi n i sh suffi x 
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PA RT S 
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Fan and D ust P l ate 2 1 0  32 1 228 E l ectrica l Serv ice  Assemb l y  
2 326727 and 326730 I ntermed iate G ear (Cont inued) 1 1  

Assemb l i es 3 1 1  Powe r  Conta iner (3 D rawer Cabinet) 1 2  
3 1 4690 1 Rect if ier  Assembl y  4 1 2  C i rc u i t  \1\agnet D river Mount i ng 
4 305 1 43 Rect i fi er  Assemb l y  5 Component , (3 D rawe r  Cabi net) 1 3  
5 32382 1 E l ectri ca l Service Assembly  6 1 3  Powe r  Conta i ner  (4 D rawer Cabinet) 1 4  
6 32382 1 E l ectri ca l Se rvice Assembl y  1 4  32 1 99 1  C ircu i t  Magnet D river Assemb ly  1 5  

(Cont inued) 7 1 5  3238 1 0  C i rc u i t  Ca rd - Se l ector 
7 323822 E l ectri ca l Serv ice Assemb ly 8 Mag n et D river 1 6  

8 323822 E l ectrica l S ervice Assemb l y  1 6  303 1 42 C i rc u i t  Ca rd 1 7  

(Cont inued) 9 1 7  32 1 1 32 C i rcu i t  Card 1 7  

9 32 1 228 E l ectrica l Service Assemb ly  1 0  1 8  Cab l e  Components 1 8  
Numer ica l  I ndex i 9  

PAI NT FI N I SH COLO R COD E C HART 

( For parts and assemb l ies req u i ring a pa int fi n ish)  

Fin ish Suffix Fi n i sh Suffi x 
COLO R 

Wrink l e  S mooth Textured Smooth COL O R  
Wrink l e  Smooth Textured Smooth 

Al uminum 
Aq ua , L ight  
Beige 
Beig e ,  L igh t  
Beig e ,  Rose 
B lack 
B l ack , H ig h G loss 
B l ack , Sem i G l oss 
B l ue ,  Aqua 1 �!u e ,  ��s.s

.
e i s l ight 1 

01 u e ; tv� eo 1 urn 
Brown , Dark 
P. .-,..,.u.� .... I :,.. !-. +  
�.,� . ...., .. . .  , '- ' � · · · I Brown , Mahogany 
Fawn 
G ray , Be ige 
G rey , Cha :-coa l 
G ray 1 Dark 
G ray 1 Dark Covert 

G ray , Navy L igh t  

Fin ish Fin i sh V iny l Vinyl 

FA 

I ET 
E L  
E R  

AA 
BA 
BB 

I EK I EC I -- l t� 
AD 
A r  ""'- I I EQ I 
AL I az I I 

FC l B R  

G K  

I I G C  
G t=  
G B  I i I I 

G ray , Dark Meta l I ic 
HK 

I 
G ra y , Fede ra l 

I G my ,  L igh t  
HC G ray , L ight 0 I i ve 

H G  

H A  

H E  

Gray , Ma ri t ime 
Eng ine  

G ray , Mar i t ime 
Deck 

G ray ,  Med ium I g;:�� -o�::d 
I G ree n , Moss 

l vorv I . , 
P mk ; Rose 
Red 1 Cherry 
Tu rq uo i se 
Wh ite 
Yel low , Pa ste l 

l 

I 
I 

I l 

F i n i sh Fi n i sh V iny l  V iny l  

BW 
BY 
EJ 
EW 

BY 

AJ BJ 
BS I E P  

A B  R l(  

EN 
FM 

I _ . , .  

EU 
E F  
EV 
EH 
EG 

I 

G E  

C:. A  

I I 

H B  
H F  

H D  
� I  . .  ...., 

The doub l e  asteri sk  ( * *) d enotes a pa i nted part . S u ffi x to be app l i ed  fo l l ow i ng the pa.rt number . 
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® Not part of 326727 and 326730 
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1 253 1 5 � 
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@ 15 1 722 �/ �'t 

®� � -l) (!)1 5 1 63 1  

.. . 

(!) 1 5 1 722-- ?- -t 
<D 2 1 9 1 Q - - __,  0 

• 

<D321 207/ 

<D 321 208 

Ci) Port of 32 1 205 F i l ter Assembly 
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: 326256 
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I I - - - -J 1 5 1630 
- -\� 2 1 9 1 

®327444 

w-32 1 20 1 e 

®- 323960 
I 

• 

a 
• 

®32 1 208 
I 

() 
,_ _ _ _ l'i\ - -\!.1 

CD 326 23 1 Transforme r Asse� l y  
0 32 1 205 F i l te r  Assemb l y  
Q) 326253 AC Powe r P late Asse mb ly  

3 2 1 2 2 8 E L E C T R I C A L  S E R V I C E  A S S E M B L Y  
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w- 15 1630 
• - 2 191 
®- 7002 

• --..... 3 2 1 989 

700 1 

/� f)@ 15 1659 2 1/. \ 700 1 
I I 

I 
326270 

323504 
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1 5 1 637....__ 
1 10743 -.._ � 
1 2501 1 --; 

/ -/ ---- 326269 

&; 

'r� 
155753 : I 

I 1 72726 
I 1 58252 \ 

@�.........__ -- 1 5 1 630 
164872 / ""' 2 1 9 1 

\. / 7002 � 
-- 1 58252 

Port No lettering 
326374 P 1 0 1  
326375 P 1 02 
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Ref. Frome �pper l eft corner) 

\ /�- - -
�.(._. - - --1 ""'II- -! :: - - - - -1 ,, 
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: '\! �l __ G:l 1 2 1r9 ; :j \( \ 

-t ,� \:.�:. 1 1 5594 , ' i ,,, t •• • I I I  

i 
I 

1 1 7608 ---� 

I S S  1 , S E CT I O N  573 -6 1 2 -BO l T C  

32728 5  

1 50966 \ c 

\ \ 

1 5 1 4 1 5  "" � 
' 

/ 
� 1 5 1 4 1 6  f:d 

� "" / �  - �  
� ,.... - ! @( l ' " :: � "'-- 44048 • I 

1 1 1 0 1 7  �-, :0 @ . / --- � --- . .  � -

-� @ . I 

. ·-· - -
: � \ . - - - - ·  -=�' 

-
- - - - - : \ 2 1 9  ( '-' .- .. . _-_ -_-_- i _- - - - - -

I 
1 1 57 /� - 1 5 1 335 ... _ _ _ _; - - �.:-> 

- - '1 - - - ·  
1 50966 -;7 L .. 

�- @'-=- 2 1 9 1  
Ref .  Keyboard Base 

� � 1 ? 1;; 1 7f\ u - I L ...J I F V  

� -3646 

� 
I �-��002,2���63 1 

327299 ----r=(_�- <__------------ / � 
I \1 -

�-- - ---- --
� ... 

2669 
\ 

1 5 1 606 --- reJf @' 

32 1 285 --

1 25 1 70 -- �@ 
I 

3646 

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

3 204 1 0� ,�
/

1 5 1�1 
2 1 9 1 -...........@'

_ t") ,  I I 2 1 9 1  #. � \ r� \ I I 
1 5 1 630 �

-� @- - r . I 1 5 1 335 ..._.. ! I 
/

�2?4 1 8 
'or I 1 1 1 0 1 7  � I  J 3267 56 I \ }  /' L � \ l�-' I \  � 'eY 1 5 l4 1 6 

1 5 1 4 1 2 �  
1 55750 '--.._/) v � / -

/ 
--! 1 5 1 4 1 1 &204 10 / . 

. 
� 

3�54� /¥ Y \: 
� 

\ __t3;-o4 l 0  . . 327359 

�-�� / __  /-/ <Ih204 2 1  

11 �17 
I I  - ' �  

1 503 23 
1 65 1 03 \ \ @'  

� '((if? 
�- 0 

I I .-

<D 3 273 90 Cob l e  Assemb l y  
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!-- 1 5 1 63 1  

- 2 1 9 1  
. -7002 

� 
8 

/ 
32735 2 

Suppl i ed w/32593 9 

I 
® tJ 

700 2 ( 

\ I I { 

@1@- ' ' � ,
2 1 9 !  "!/' 

1 53539 1 
S upp l i ed w/32596 1 

3 25959 � � - � _:� I 

1 07 1 1 6 

32 04 llfr- 327 478 ' 
\ "" 
\ 

,(3204 1 8  Ila lS90 
; .._ , r ,  \ i/ I I w/ , 

317347 � 
\ 

7002 ""' 
@ ®  flP � 2 1 9 1  

I 
1 5 1 63 1  
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--, 
3 2 1 1 67 (Yel l owy� 
32 1 1 68 (B lue) / � 
32 1 1 69 (O range) 
32 1 1 70 ( Red) 

g?'/ \ 
1 5 1 693 

I l__j 
I 

320045 '-� / 

./ 
/ 

I � 3 2 1 1 7 1  i BK l  
,--------. � 320045 0 � � 

E!3 
coo � 

0 

�- 3 24 1 47 · 0 2 )  

r 1 44495 (0 1 , 3 , & 4) 

@ 

-- 3 2 1 299 

/ / 

I S S 1 ,  S ECTI O N  573 -6 1 2 -80 1 TC 

/ � � 
I 1 04807 I ._ - - - / 1 10743 I � - - - -©/� _ _  � 1 5 1685  144835� I � �_> ; - @ · �  

3650 \ t I 
1 52888 7 \ ·. ' � J \ \ / �  I � _ '� t '-- 32 1 1 49 1 --"\ \ 1 - � , �o' )\\ . · r / 1 8 1 67 5  

/ / --�@@ _ I ,  . :J. · a }��- _· - /
1 04807 

, � - / /1 a l 1 0743 

I � Jj _ , 
' � 1 5 1 880 

I \ ' 

-� I \�\ - -@ e ®  I "\ 

Refe rence 

Des ig nat i on 

R l  
R2 
R3 

R4 , 5  

R6 

R7 
R8 
R9 
R I O ,  1 8 
R l l 
R 1 2 

R 1 2 

R i .i  
R 1 5  
R 1 6 
R 1 7  

C l  

C 2 1 7 

C4 --- -
C3 
cs 
C6 
L l  
C R l  

CR3 , 9  

CR4 , 5 1 6 
CR7 
CR8 

0 1 

0 2  

0 3 

04 

v 1 77 1 1 3 

Po rt No . Desc r i pt i on 

3 2 1 263 Res i stor , 1 3  Ohm 
32 1 1 64 Potenti ometer 

32 1 1 55 Res i s tor , 2000 Ohm 
1 1 87 20  Res i stor , 1 00 , 000 O hm 

1 298 54 Res i stor  , 1 0 1 000 Ohm 
3 2 1 1 60 Po ten t i ometer  

1 1 8 1 46 Res i sto r  1 4700 Ohm 
1 29850 _ Res i stor 1 680 Ohm 
3 2 1 2 58  Res i s tor , 20 , 000 Ohm 
1 3760<1 Res !s tor , 620 Ohm 
32 1 292 Res i stor 1 1 300 Ohm 

I 1 39 1 4 3 Res i sto r  1 43 1 000 O h m 
- --+--

I 32 1 259 Res istor , 1 5  O h m  

1 8 275 j Res is tor , 3600 Ohm 
1 37442 Res i stor , 1 500 O h m  

3 2 1 1 5 1  Re s i s tor , 1 1 0 Ohm 
3 2 1 1 58 Capac i tor , . 1  M FO  
3 2 1 1 57 Capac i t or 1 500 P F  

1 7 1 829 Capac i t or ,  . 1 5  t,'. FD 

3 2 1 264 Capac i t or , 2 .  7 M FO  
! 78860 I Capac i tor , . 022 .'v'\ FD 
1 7 1 587 Capac i to r ,  . 25 M FD 

�"'"' 1 1 e n  Choke .J �  I I J 7 

3 2 1 1 6 !  D iod e ,  1 N 748 A 

D i od e ,  1 N 757A 

Var isto r 
1 8 1 667 D iod e ,  1 N7 50 A  

32 1 1 �  D iod e ,  l N 482A 

32 1 1 66 T rans is tor , 2N 1 8 93 

324 1 44 Trans isto r ,  2 N 4 1 2 1  

I 3 2 1 1 65 T rans istor 

I 32 1 26 1  T rans istor  1 2 N 4036 

l 
F I G U R E  1 4 .  3 2 1 9 9 1 C I R C U I T M A G N E T  D R I V E R  .A S S E M B L Y  
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SECT ION 573 -6 1 2 -80 1 TC 

Reference 
Designat ion Part No. Description 

C 1 ,  C2, C3 , C7 32 1 157 Capac itor, 500 PF 
C4 1 71 829 Capacitor, . 15 MFD 

fJ-3001 16 

C5 326776 Copoc i tor, • 47 MFD 
C6 32 1 260 Capacitor, 1 MFD 
C8 1 78860 Capac itor, • 022 MFD 
R 1 ,  R2, R 1 3 ,  R 14 1 1 8720 Resistor, 100,000 Ohm 
R3, R 15 323964 Potent iometer 
R4, R 1 6 1 29854 Resistor, 1 0, 000 Ohm 

R5 , R 1 7 ,  R22 1 1 8 177 Resistor, 22,000 Ohm 

R6, R 1 9  137604 Resistor, 620 Oh m  

R7, R18 1 1 8 146 Resistor, 4,700 Ohm 

- 323847 R8 , R20 1 29850 Resistor, 680 Ohm 

R9 309868 Resistor, 1 , 300 Ohm 

R 1 0  323841 Res istor,· 300 Ohm 

R l l 323842 Resistor, 2 1 Ohm 

R 1 2  1 78864 Resistor, 3 ,900 Ohm 

R2 1 32 1 975 Resistor, 33 Ohm 

R23 323843 Resistor, 590 Ohm 
{Q6 & 7 ) R24 1 37442 Resistor, 1 , 500 Ohm 

/ 323846 

0 
R25 1 1 8 1 54 Resistor, 47, 000 Ohm 

(Q3) R26 1 20424 Res istor, 4, 300 Ohm 

CR1 32 1 1 54 D iode , IN457A 
CR2 , CR3, CR4, 1 78844 Varistor 
CR J O, CR l l ,  CR 1 2  1 78844 Vari stor 

CR5 1 8 1667 Diode ,  IN750A 
CR6 , CR7, CR 1 3 ,  32 1 1 56 Diode , 1 N482A 

CR15 32 1 1 56 Diode, I N482A 
CR8 32 1 1 61 D iode, IN748A 
CR9, CR 1 4 32 1 1 54 Diode, I N457A 
Q 1 ,  Q5 32 1 166 Transistor, 2N 1 893 
Q2 323844 Transistor, 2N3053 
Q3 32 1 26 1 Transistor, 2N4036 
Q4 323845 Transistor, 403 1 9  
06 ,  Q7 324 1 44 Transistor, 2N4 12 1 
Q8 32 1 1 65 Transi stor, 2 N3638A 
Q9 32 1 26 1  Transistor, 2N4036 

324 147 Pad , Transi stor Mounting 
144495 Pad , Transistor Mount ing 
323846 Pad , T ransistor Mount ing 
323847 S ink , Heat 
300 1 16 Cover , Insu l at ing 
323835 Card , C ircu i t 

:: ! G U R E 1 5 . 3 2 3 8 1 0  C I R C U I T C A R D - S E L E C T O R M A G N E T D R I V E R  
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_/ 324 147 

�/ / 144495 

@ 
303 142 

RlO  

C2 

") ')fV'I C: l "'------�)- <JLVV ...J I 

Reference 
Desig na t i on 

R 1 &3 

R2 
R4 &8 

R5&6 

R7& l 0  

R9 
R 1 1 & 1 2  

CR l  

C 1 &7 

C2 

C3 &4 

C5 

C6 

Q 1 , 4 &6 

0 ?  

Q 3 &5 

F I G U R E 1 6 .  3 0 3 1 4 2  C I R C U I T  C A R D  

at 
Reference 

� 0 F 1 02 D � � Designat i on 

3 2 1 1 3 2 C l  

I C2, C3 
R l  

C4 

0 CR l ,  CR2 

CR3 , CR8 

DO � CR4, CR5 I CR6 I 

@?) @) CR7 

R l  

@) HEB R 2 ,  R3 

R4 
I I �) 3 

I C4 C 3  I ,..... , 
'-"" I I>J/. 1  

F ! 02 
R4 

., P 1  

I T P 2  
C 2  

T P3 � C R2 1 8 FC l FC2 

I C l  I 

F i G U R E 1 7 .  3 2 1 1 3 2  C I R C U I T  C A R D  

Po rt  N o .  

1 1 8720 

1 1 8 1 78 

1 29854 
32 1 204 
1 1 8 1 47 

1 37438 

1 1 8 1 46 

1 8 i 6 1 9  
32 1 1 57 
3 20048 

320049 

320047 

1 8 1 6 1 8  

3 1 5 930 

324 1 44 
3 1 593 1 

Port N o .  

3 1 2284 

1 7 1 585 

1 78860 

3 2 1 1 36 

32 1 286 

1 78844 

1 78844 

1 98937 
1 8 2 1 80 

"" " C "\I"''.n J UJ £ 7'0 

32 1 1 45 
3305 1 7  

3 20039 

3 20040 

3 20038 

3 !  1 068 

1 5 1 637 

! 25 0 1 1 

1 1 0743 

35 99 

I s s 1 I S EC T I O N  573 -6 1 2 -80 1 TC 

Descript ion 

Resisto r , 1 00 , 000 Ohm 

Resistor , 220 , 000 Ohm 

Resisto r , 1 0 , 000 Ohm 

Res istor , 1 3 , 000 Ohm 

Resistor , 6800 Ohm 

Resi stor , 1 00 Ohm 

Res i stor , 4700 Ohm 

D i ode , 1 N482 
Capac i tor , 5 00 PF 

Capac i to r , . 5 MF D  

Capac i to r , . 1 5  M F D  

Ca po.: i tor , 2 MF D 

Capa c i tor , . O l MF D  

T rans i stor , 2 N3568 

T runsistor : 2 ��4 1 2 1  

Trans i s tor , 2 N 368 

D esc r i p t i on 

Capac i t or ,  1 . 5 M F D  

Capac i t or ,  . 22 MFD 

Capac i t or ,  . 022 MFD 

D i od e , I N 4722 
D i od e , I N4749A 
Va r i stor  
Var i st or 
Res i s tor ,  2 ,  700 Ohm 
Res i s tor , 200 Ohm 

Res i stor , 3 , 300 Ohm 

T rons istor ,  2N 2270 

Fuse , 1 . 5 Amp 

J ock , B l ack Test 
Jock , O range T est 

Jock , Red T est 

C!  ip, Fuse 

S c rew , 4-40 x 1/4 F i l  

Washe r ,  F ! at 

Wash e r ,  Lock 
Nut ,  4-40 

Pag e  1 7  
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Pag e 1 8  

3598 
2 1 9 1 -............._� 

0 1 35563 --..__
�- ---.. 

7002 '-.... / / � 1 5 163 1
y_,.r

" � I 
LP Connector 

0� �--(!)® 32041 8 

0 \_ ®® 1 07393 

"" \ 9 1 6831 / � 9168� 

� ---®® 1 5 154D � 
� _____-Q) @ ® 3204 1 0  

F I G U R E  1 8 . C A B L E  C O M P O N E N T S  

<D 33285 1 Cob l e  
® 332852 Cab le  
@ 332854 Cab I e 
@ 332855 Cab l e  
® 332856 Cab le  



Part 
Nuni>er 

Description and 
Page Number 

1093 
1 157 
1 272 
2 1 9 1  
2669 
3354 
3438 
3598 

35 99 
3646 
3650 
700 1 
7002 
7096 
8330 

44048 
49653 
553 1 8  
7 1646 
73 1 75 
74805 
7646 1 
82702 
90789 
9 1 683 
9 1 684 
92260 
92'l7 1 
93598 
94072 

103092 
104807 
1048'l7 
107 1 1 6 
1 07393 
1 10434 
1 1 0743 
1 1 1 0 1 7  
1 1 1 284 
1 1 2626 
1 1 5594 
1 1 6783 
1 1 6785 
1 1 7608 
1 1 8 146 
1 1 8 147 
1 1 8 1 54 
1 1 8 1 77 
1 1 0 1 70 I I V I F V  
1 1 8578 
1 1 8659 
1 1 8720 
1 20 1 75 
1 20424 
1 2 10 1 8 
1 2 1 243 
1 2 1 247 
1 2 1 249 
1 2 14 13 
1 250 1 1 
1 25 1 70 
1 253 1 5  
1 29850 
1 29854 
1 35563 
1 37438 
B74A? 

Screw, 8-32 x 7/16 Fi l  5 
Screw ,  8-32 x 1 /2 Fil 1 3 
Screw , 6-40 x 1 1/1 6  Fi l 7, 1 1  
Washer Lock 2 to 14 , 18 
Washer, Lock 3 , 6, 1 0, 13, 14 
Nut, 8-32 Hex 5 
Washer, Flat 3 , 6 ,  1 0 , 14 
Nut 1 6-40 Hex 2 , 5 , 7  ,3, ! 1 ,  
1 2 ,  1 4 , 1 8  
Nut , 4-40 Hex 1 7  
Washer, Lock 5 ,  1 3  
Washer, F lat 1 5  
Washer, F lat 7 , 8 ,  1 1  
Washer, F l at 4 to 1 4 , 1 8  
Bush ing, Insu lat ing f5 
Washer, F lat 3 
Washer, F!ct 51 � 3 
Screw , 10 -32 x 1 3/1 6  F i l 3 
Screw , 6-32 x 1/4 Rd 4 
Nut , 6 -3 2  Hex 4 
Washer 1 Lock 7 ,  9 
Screw , 1 0 -3 2  x 3/4 Hex 3 
Washer, F l at 1 4 
S c rew, 6-40 x 9/32 H ex 2 
Washer 1 F l at 5 

Nut , 1 5/32 -3 2  H ex 1 8  
Nut , 1 5/32-32 Ring 1 8  
Washer, Lock 7 ,  1 0 ,  1 1 1  1 8  
Screw , 6-32 x 2 -3/4 Rd 4 
S c rew , 4 -40 x 5/1 6  Rd 4 
Bush ing 3 
Connector,  Cord 1 2 , 1 4 
Washer 1 F !ct 15  
Bea ri ng , Ba l l  3 
Washer, Lock 8, 1 1 , 1 2 , 14 
Sw itch , SP-ST Togg l e  18 
Screw , 4 -40 x 3/1 6 Fi l  7 
Washer, Lock 4, 6 to 9, 1 1  , 15 1 i 7  
Screw , 6-40 x 5/1 6  F i l  7 , 8 , 1 1 , 1 3 
B lock , Term ina l 6 , 1 0  

Nut , 10 -32 Hex 3 

Nut r S peed 1 3  
H o l d e r ,  Fuse 4 , 5 , 6 , 3 , lC 
Fuse , . 3 A mp 5 
i'-lut , S peed 1 3  

Res istor, 4 , 700 O h m  i 5 ,  1 6 , 1 7  
Resisto r ,  6 , 800 O h m  1 7  

Res istor , 47 , 000 O h m  i6  
Res istor, 22, 000 O h m  1 6  
F) - - !  - L - - - ")l")r'\ 1'"\ rt. r\  ,-... 1 , ....., �O:::!> I !> I U1 1 LLl.J 1 VVV vnm I /  
C lamp , 3/4 I D  Cab l e  1 3 , 1 8 
Sw itc h ,  Togg l e  6 , 8 ,  1 0 , 1 8  
Resi stor l OOK O h m  1 5 ,  1 6 ,  1 7  
P late ,  O N -Q FF 6, 8 ,  1 0 , 1 8  
Resi� �or, 4300 Ohm 1 6  
N u t ,  4 -40 H .:.,; x  4 
C lamp , 3/1 6  iD Cab l e  9 
Cl amp ,  7/1 6  I D Cabl e  14 
C la m p ,  5/8 I D  Cab l e  1 3 ,  l4 
Spacer, • 344 " Thk 4 
Washer, F l at 9, l l ,  1 7  

Sc rew , 8 -3 2  x 5/1 6 F i l 1 3  

Washe r , l ns u l o t  in� 4 
Res istor, 680 O h m  1 5 , 1 6  
Res istor, 1 0 , 000 O h m  1 5 ,  1 6 , 17 
J u mper,  2 -3/4 "  G reen 7 ,  1 8  
Res istor, 1 0C O h m  1 7  

Part 
Number 

1 37604 
1 39 1 43  
1 39335 
1 39380 

1 44495 

i44835 
14578 1 
145822 
14690 1 
1 46967 
146968 
1 48257 
1 48458 

150323 
i 50966 

1 5 1 335 
1 5 1 4 1 1 
1 5 1 4 1 2  
1 5 1 4 1 5  
1 5 1 4 1 6 
1 5 1427 
1 5 1442 
1 5 1 540 
1 5 1 606 
1 5 1630 

15 163 1  

1 5 1 632 

1 5 1 637 
1 5 1 658 
1 5 1 659 
1 5 1 685 
1 5 1 693 

1 5 1 7 1 2  
1 5 1722 
1 5 1723 
1 5 1 725 
1 5 1 8 1 9  
1 5 1 880 
1 5 1 939 
1 52035 
1 52465 
152466 
15276 1 
1 � 1"'\1"\1"'\1"\ I JLOOO 
1 52893 
l 530 i7  
1 5344 ·� 

1 53534 

1 535 5 /  
15408.3 
1 54 1 97 
1 55750 

1 5575 1 

1 55752 

1 55753 

1 56740 

1 58250 

1 58252 

NUMERICAL I ND EX 

Description and 
Page N umber 

Resistor, 620 O h m  1 5 , 1 6  
Resistor, 43 , 000 O h m  1 5  
Connector, 6 P t  P l ug  4 
Connector , 6 Pt Receptacle 1 3 ,  
1 8  
Pad , Transistor Mount ing 1 5 ,  
1 6, 1 7  
Bush i ng , S p r i ng  i 5  
G rommet 8 
Stud , Ova l  Head 8 
Rect i fi e r  Assembl y 1 , 4 
Resistor, 750 O h m  4 
T ransformer 4 
Te fl111 ina l , I nsu lated 4 
C onnector , 1 5  Pt C i rc u i t  Card 
7 , 8  
\A/asher, F !at 1 3  
I nsu l ator, T e rm i na l B l ock 1 3  

S tud 6 , 7 , 8 , 1 0 , 1 3  
Bl ock , Term i na l i 3  
I n su l ator, Termine !  B lock  1 3  
B l ock , Term i na l 1 3  
��ut  r 6-40 H e x  7 I a I i i I i3  
P l ate , C l amp 5 
S c rew ,  6-40 x l /2 Hex 2, 1 1  
Lo mpho l d e r  1 8  
S c rew , 10-32 x 1 /4 Hex 1 3  
Sc rew , 6-40 x 1 /4 H e x  3 ,  
6 t o  1 1 , 1 3  

Screw , 6-40 x 5/ 1 6  H e x  3 ,  9 ,  1 0 ,  
1 2 , 1 3 1 1 4 , 1 8  
S c rew ,. 6-40 x. 3/8 Hex 3 , 4 , 9 , 1 2 ,  
. .  f "t  

S c rew , 4 -40 x 1/4 Fi l  8, 91 1 1 , 1 7 
S c rew , 6-40 x 5/16 F i i  1 0  

Sc rew , 6-40 x l/2 c: ; �  5 , 7 , 8 ,  l l  
S c rew , 4-40 x 5/1 6 F i i  1 5  
Screw , 6-40 x 9/1 6  F i i 1 5  
Button , P i vot 3 

S c rew , 6 -40 x 3/1 6  Hex 9 ,  1 0  
Screw , l0 -32 x 3/8 H e x  6 , 8 , l O  
Sc rew , 1 0 -32 x 3/4 Fi  I 3 

J u mper ,  3" B l ock 5 , 7 
Nut , 4-40 Hex 1 5  
G rom met 1 Rubber 5 
P l ug 6 , 8 , 9 
Connec tor : 20 Pt ReceptC!c ! e  1 8  
C onnector , ? 1  P •  Rec epta c l e  1 8  
Stud 5 
Screw , 4-40 x 7/i 6  Hex 1 5  
Sc rew ,  4-40 x 1/4 Hex 6 
N u t , Speed 1 3  
Sc re'N , 1 0-32 x l/2 H e x  1 4  
Washer . F l at 1 0  
Sc rew ' :)--40 X l v·l 6 H e x  1 2 , 1 4  
P l ate 3 
P i ua . But ton 1 3  
S l e�ve , 3/32 I D  x 1/2 " Lg 
I nsu la t i ng 1 3  
S l eeve , 1/8 I D  x l "  Lg 
I nsu lat ing 6 
S l eeve , 5/64 ! D  x 1/2"  Lg 
I nsu l a t i ng 7 
S l eev � ,  -1/8 i D  x l/2 "  Lg 
I nsulat i ng 7 .  1 1  
Sc rew ,. 6-40 

. 
.<. 7/32 H ex 3 

B l ock , T erm ina l 7 , 8 . 1 1  
I nsulator, T e rm i nal  B l ock 7 , 8 , 1 1  

I SS 1 ,  S ECT ION 573-61 2-80 1 TC 

Pa rt 
Number 

Descri ption and 
Pag e Number 

1 58286 
1 58745 
1 59404 
1 62228 
1 62360 
1 63440 
1 63460  
i 64872 
1 65008 

1 65 1 03 

1 7 1 46 1  

1 7 1 463 

1 7 1 525 

1 7 1 54 1  

1 7 1 585 

1 7 1 587 

! 7 ! 609 
1 7 1 642 
1 7 1 644 
1 7 1 829 
1 72726 
177.1 1 3  
i 78844 
1 78860 

1 78864 
1 8 1 266 
1 8 1 6 1 8  
1 8 1 6 1 9  
1 8 1 648 
1 8 1 675 
1 8 1 667 
1 8 1 890 

1 82 1 80 
1 82523 
1 8275 1 
1 85688 
1 92980 

1 93053 

1 95245 

1 9 6930 

1 9693 1 
1 98092 
1 98937 
300 1 1 6 
303 142  
305 i 43 
305 1 44 

305 1 50 
305 1 5 1  

305 298 

30699 1 

306992 

306993 
306994 
306995 
306996 

307853 * *  
309868 
3 1  i 068 
3 1 2284 

3 1 5930 

3 1 593 1 
320038 
320039 
l?nruin 
3 20045 

320047 

T ronsformer 5 
C lamp , Bearing 3 
Post 7 , 9 
I nsulator , Term i na l  Block 6, 10 
Fuse , Sl -BL . 8 Amp 6 ,  8 
Gear,  48T 3 
Gear,  55T 3 
Stud 1 1  
T u rret ,  Termi nal 5 
Sc rew , 1 2 -24 x 5/8 Rd 1 3  
Capac i tor , 90 0  \1\ FD 4 
Resistor , 1 O h m 4 
Res i stor , 1 , 000 0 hm 5 
D i od e  5 

Capac itor,  . 22 'v\ ::0 1 7  
Capacitor, . 25 \1\ FD  1 5  
D iod e  4 
l=use , Sl - B L  1 .  6 La mp 1 0  
Fuse , 1 .  5 A mp 4 
Capac itor , . 1 5  M FD 1 5 , 1 6  
Re s i stor, 250 O hm 7 , 8 , 9 ,  1 1  
I nsul a tor 1 1 , 1 5  

Va ri stor 1 5 ,  1 6 , 1 7  
C apac i tor ,  . 022 .v\ FD 1 5 ,  1 6 ,  17  
Res i stor , 3 ,  900 Ohm 1 6  
Bush i ng ,  I nsu lat ing 1 1  
Capa c i tor,  . 0 1 M FD 1 7  
D iod e  1 7  
Capa c i tor,  . 1 ·'A FD 4 
Tra n s i sto r ,  Power 1 5  
D iod e 1 5 , 1 6  

S l eev e ,  1 / 1 6  I D  x 1 "  Lg 
i n su iat ing 1 4  
Res i stor, 200 O h m 1 7  
C lamp, 1 -3/8"  I D  Mounting 8 
Res i stor ,  3 . 6K 0 h m  15  
P l ate , I dent i fi cat i on 6 ,8  
Lug , Term i na l  1 1  
Capac i tor , 2 V\ �D 6 
S l eeve , 1 /2 ID x 1 - 1 /2" 
Lg I ns u l a t i ng 6 
G ri l l e  2 
C l i p  2 
Fan 2 
Res istor, 2700 O h m  1 7  
Cove r ,  I ns u l a t i ng 1 6  
Card , E C  1 4 2  C i rc u i t  1 ,  1 7 
Rec t i fi e r  Asse mb l y  1 . 5 
P l a t e ,  Mount i ng 5 

B l ock , Term i noi 5 
Washer, I nsulat i ng 5 

Res i stor , 3300 Ohm 1 7  
Bracket 3 
C l a mp 3 

P l at e  3 
Shaft 3 
Soo cer 3 
Sh i m , . 05 " Thk 3 
Cover, Top 2 
Res istor, 1 300 O h m  1 6  
C l i p 1 7  
Capac i tor ,  1 . 5 \1\ !=0 1 7  
Trans istor 1 7  
T rans istor 1 7  
Jack , Red Test 1 7  
Jock , B l oc k  T est 1 7  

Card , C i rc u i t  1 5  
Capa c i tor , 2 M q) 1 7  

Pag e 1 9  
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Part 
Nu mber 

3 20048 
320049 
320050 
32005 1 
320056 
3 20300 
3 204 1 0  

3 204 1 8  

3 20420 
32042 1 
32 1 1 28 
3 2 1 1 29 
3 2 1 1 3 2  
32 1 1 33 
3 2 1 1 36 
3 2 1 1 37 
3 2 1 145 
32 1 148 
32 1 1 49 
32 1 1 5 1  
3 2 1 1 53 
32 1 1 54 
32 1 1 55 
3 2 1 1 56 
3 2 1 1 57 
3 2 1 1 58 
3 2 1 1 59 
32 1 1 60 
3 2 1 1 6 1  
3 2 1 1 64  
3 2 1 1 65 
3 2 1 1 66 
32 1 1 67 
3 2 1 1 68 
32 i 1 69 
32 1 1 70 
3 2 1 1 7 1  
32 1 20 1  
3 2 1 204 
3 2 ! 20.5 
32 1 207 
3 2 1 208 
32 1 2 1 1 
32 1 2 1 4 
3 2 1 228 

3 2 1 25 2  
3 2 1 258 
3 2 1 259 
32 1 260 
3 2 1 26 1  
32 1 263 
3 2 1 264 
32 1 279 
32 1 285 
3 2 1 286 
3 2 1 2n 
3 2 1 296 
3 2 l 297 
3 2 1 299 
32 1 925 
3 2 1 926 
3 2 1 975 
3 2 1 988 
3 2 1 989 

Pag e 20 
20 Pages 

o �s c r i p t i on a nd 
Pag e Number 

Capac i tor ,  . 5 M FD 1 7  
Capac i tor , . 1 5  M FD 1 7 
P l ate , Mou n t i ng 6 
C a rd , C i rc u i t 1 7  
Bracket 8 
Capac i tor , 5 , 000 M FD 5 
T e rm i na l , S pade Type 2 , 7 , 8 ,  
1 3 , 1 8  
Term i na l ,  R ing Type 5 , 7 , 8 ,  1 0  
t o  1 4 , 1 8  
Term i na l , R i ng Type 1 2  
Term i na l , Ri ng Type 1 2 ,  1 3 , 1 4  
T ra nsfo rmer,  Pow er 8 
Capa c i tor, 750 M FD 6 , 8  
Ca rd ,  C i rc u i t  1 , 1 7 
I nd uctor 6 , 9 ,  1 0  
D i ode 1 7  
T ransi sto r ,  Pow e r 1 1  
T rans i s tor  1 7  
S i nk , H eat 1 5  
D i od e 1 5  
Res i stor,  1 1 0 O h m  1 5  
S pacer 1 5  
D iode 1 5 , 1 6  
Resistor,  2000 O h m  1 5  
D iod e  1 5 ,  1 6  
Copoc i �or, 500 P F  1 5 ,  1 6 , 1 7  
Capa c i tor,  . 1 M FD 1 5  
Choke 1 5  
Pot�nt i ometer 1 5  
D i ode 1 5 , 1 6  
Poten t i ometer 1 5  
Trans istor 1 5 , 1 6  
T ransistor 1 5 , 1 6  
J u mper , 2 -7/8 "  Y e l l ow 1 5  
J u mper, 2 -7 /8 "  B l u e  1 5 
Jumper,  2 -7/8 "  O range 1 5  
J u mper ,  2-7 /8 "  Red 1 5  
J u mper , 3 -3/4 "  Black 1 5  
S c rew , l/4-20 x 1/2 Fi l 7 ,  1 0  
Res i stor , 1 3 , 000 O h m  1 7  
F i l re r  Assemb l y  9, 1 0  
S t r i p ,  Term ina l 6 , 9 ,  1 0  
P late 9 ,  1 0  
Cover 1 0  
T ransformer 1 0  
S e r1 i c e  Assem bl y ,  E l ectr ical  
1 1 1 0 ,  1 !  
Cab l e  Assemb l y  6 
Res i stor, 20 , 000 O h m  1 5  
Res i stor , 1 5  O h m  1 5 
Capa c i t o r ,  1 M FD 1 6  
T rans i stor 1 5 , 1 6  
Res i sto r ,  i 3 O h m  1 5  
Ccpc:c i ro r ,  2 . 7 .�1\ FD 1 5  
Caoc c i ror , 1 300 M FD 1 0  
Brac k e t , \�ou n t i ng 1 3  
D iod e  1 7  
�es i stor,  1 300 O h m  1 5  
� ra me , O u te r  6 
Frame , ; nner  7 
Card , C i rc u i t  1 5  
Cover ,  Rec t i fi e r  4 
C over 4 
�es i s tor ,  33 O hm 1 6  
C o n t a i n e r  6 
Soccer  7 ,  1 1  

Pa rt 

N u mber 

3 2 1 99 1  
3 2 1 992 
3 2 1 993 
3 2 1 995 
3 2 1 996 
3 2 1 997 
3 2348 6 
3 23487 
32350 1 
323504 
3 23507 
32364 1 
3 23652 
323 8 1 0  
32382 1 
323822 
323835 
32384 1 
3 23842 
323843 
3 23844 
323845 
3 23846 
323847 
323849 
323960 
32396 1 
3 23962 
323964 
323966 
3 23970 
32397 1 
:_324 1 35 
324 1 37 
3 24 1 38 
324 1 39 
324 1 44 
3 24 1 45 
324 147 
324 1 54 
324698 
324699 
325937 
325938 
3 25939 
3 25956 
3 25959 
32596 1 
326 23 1 
326232 
326233 
326253 
326255 
326256 
326269 
326270 
3263 5 1 
3263 5 2  
326353 
326369 
326374 
32637 5 
326376 
'i "'l l '1 7 1  .J L. U .J / 1 

326378 
326383 
3267 27 

N UM E RI C A L  I N D EX (Con t i n ued ) 

D escript ion a nd 
Pag e N u mber 

D ri ver Asm , C i rc u i t  Mag net 1 , 1 5 
Bracket 6 
Cover 6 
C onta i ner,  O uter 8 , 9  
Cover 8 
Bracket 8 
Cover 7, 1 1  
S pacer 6 
Bracket , Connector Moun t i ng  8 
Frame , I n n er 1 1  
C ontai ner 1 0  
P l ate 1 0  
Re lay , SP -ST I so l at ion 7 ,  9 
Card Assemb l y ,  C i rc u i t  1 , 1 6 
Se rv ice A s m , E l ec t r i ca l 1 , 6 , 7 
S ervi ce A s m ,  E l ec t ri c a l 1 , 8 , 9  
Card ,  C i rc u i t  1 6  
Res i stor, 300 O h m  1 6  
Resistor, 2 1  O h m  1 6  
Resistor, 5 90  O h m  1 6  
T ransistor 1 6  
Transistor 1 6  
Pad , T ransistor Mou n t i ng 1 6  
S ink , Hea t  1 6  
Coi l ,  1 32 O h m  7 , 9  
S pacer 7 , 1 0  
Cover 7 
Cover 9 
Potent iometer 1 6  
Reta i ner 7 ,  9 
Cab l e  Assembl y 8 
Cabl e Assemb l y  8 
Cabl e 7 , 1 1  
Cab l e  7 
Cab l e  1 1  
Ca b l e  1 1  
Trans istor 1 5 ,  1 6 , 1 7  
Cabl e ,  Rel ay 7 
Pad , Transistor Mou n t ing 1 5 ,  1 6 , 1 7  
Cab l e  8 
Nut , # 10 Speed 8 
Cabl e ,  Rel ay 7 
Connector,  1/2 "  I D  1 2  
Connector, 3/4 " 90 D eg re e  1 2  
Connector, l/2 I D  90 D eg ree 1 2 , 1 4  
Connector , 3/4 I D  1 4  
I nsu l ator, Term i na l  B l ock 1 2 , 14 
Bl ock , Term i na l  1 2 , 1 4  
Transformer Assembly 1 0  
D ec a l coma n i a  1 1  
D �c a l coman ia 1 0  
P l ate Assemb l y ,  A C  Power 1 0  
S pacer 1 0  
Bracket 1 0  
C a b l e 1 1  
Con nector , 1 5  Pt  C i rc u i t  Card 1 1  
T ransformer Assembl y 6 , 8  
Cab l e  Assemb l y  6 ,  1 0  
C a b l e  Assemb l y  6 ,  1 0  
Cab l e  8 
Label  7 , 1 1  
Labe l 7 , 1 1  
Label  7 , 1 1  
I - L  _ I  7 1 1  l_ U U t:: l I I I I 

Labe l  7 
D ec a l coma n i a  1 1  
G ea r  Assemb l y ,  I ntermed iate 1 , 3 

Part 
N u mber 

3 26730 

326753 
326754 
326755 
326756 
326776 
326779 
326780 
3 26789 
326791  
327285 
327289 
327290 
thru 
327293 
327294 
327295 
327296 
327298 
327299 
327347 
327348 
327349 
327350 
32735 1 
327352 
327353 

327354 

327359 
327360 
32736 1 
327362 

327363 

327364 

32736� 
327373 
327374 
327375 
327390 
327407 
327408 
327409 
3274 1 0  
3274 1 1 
3274 1 2  
3 274 1 3  
3274 1 1 
3274 1 5  
3274 1 6  
3274 1 7  
3 27444 
327477 
327478 
327479 
3 2778 1 
3305 1 7  
33285 1 
332852 
332854 
33 2855 
33 2856 

D escription and 
Page N u m ber 

Gear Assemb l y ,  I ntermed i a te 
1 , 3  

Cabl e  w/Te rmi na l s  1 3  
Cab l e  w/Te rmi na l s  1 3  
J umper ,  3 - 1 /2 "  G reen 7 
Cab l e  w/Term i n a l s  1 3  
Capa c itor, . 47 � �=D 1 6  
Bracket 1 4  
P late , I denti f ication 2 
Cabl e  1 0  
Fra me ,  O uter 7 
Bracket 1 3  
Bracket 1 3  

Cab I e Assembly 1 1  
Cabl e  Assembly 6 
Cabl e  Assembl y  6 
Cab l e  Assembly  6 
Cab l e  w/Term i nc!  2 
Bracket 1 3  
Cab l e  w/Term i na l s  1 4  
Cab l e  w/Term i no l s 1 2  
Cab l e  w/Term i na l s  1 2  
!=rome , O u te r  1 0  
Box , Power 1 4  
Cover 1 4  
Condu i t ,  1/2 I D  x 34 "  Lg 
14 
Condu i t ,  3/4 ID x 8-3/4 "  
Lg 1 4  
Cab l e  w/Term i na l s  1 3  
Cab l e  w/Term i na l s  1 2  
Cob l e  w/Term i n a l s  1 4  
Cond u i t ,  1/2 I D  x 2 - 1/2 
Lg 1 2  
Con d u i t ,  1/2 I D  x 1 9- 1/4 
Lg 1 2  
Cond uit , 1/2 I D  x 2 1 - 1/8 
Lg 1 2  
Cond u i t ,  3/4 I D  x 30 Lg 1 2  
P late 2 
Conta iner,  Pow e r  S upply 1 2  
Cover 1 2  
Cab l e  Assembly 1 3  
Cab l e  w/Termina l s  7 
Cab l e  w/Te rm i n a l s  7 
Cab l e  w/Te rm i na l s  7 
Cab l e  w/Term i n a l s  7 
Cabl e  w/Termina l s  7 
Cabl e  w/Term i n a l s  7 
Cab l e  w/Termin al s  7 
Cabl e  w/Term i n a l s  7 
Cab l e  w/Te rm i na l s  7 
Cabl e  w/Te rmi na l s  7 
Cab l e  w/Term i n a l s  7 
Capac i tor , 2 M FD 9 , 1 0  
J umper, 7 "  G reen 1 4  
Jumper, 6 "  G reen 1 2 , 14 
Cab l e  w/Te rm i na l s  1 2  
D ecal coma n i a  1 0  
Fuse , 1 .  5 A m p  1 7  
Cab l e  w/Te rm i na l s  1 8  
Cab l e  w/Term i na l s  1 8  
Cabl e  Assem b l y  1 8  
Cab l e  Assem b l y  1 8  
Cab l e  Assemb l y  1 8  
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FI G U RE CO N T ENTS PAG E FI G U RE CO NTENTS PAG E  

1 E l ectrica l  S erv ice Assemb l y  Covers 3 1 5  324060 1 32406 1 a nd  3259 1 8  E l ectrica l  
2 E l ectrica l  Serv ice Assem b l y  Covers Service Assembl ies (Cont inued) 1 7  

(Cont i nued) 4 1 6  3259 1 9  Conta ine r  Assemb l y  (Pa rt of 
3 3 238 1 2  E l ectrica l Service  Assemb l y-Used 324060 1 32406 1 and 3259 1 8  E l ect rica l 

w/AS R Set 5 S erv ice Assemb l ies) 1 8  
4 3238 1 2  El ectrical  S ervice Assemb ly  1 7  3259 1 9  Conta iner Assembl y (Continued) 1 9  

(Cont i nued) 6 1 8  32382 1 El ectrica l Service Assemb l y -
5 3238 1 1 I 3238 1 5 1  33052 6 1  330835 1 333522 1 Mu l t ip le  L P  Set 20 

333524 and 334 1 90  E l ect rica l  Service 19  32382 1 E l ectrical Serv ice Assembl y  
Assemb l ies - Used w/AS R Set 7 (Cont inued) 2 1  

6 3 238 1 1 I 3238 1 5  I 330526 1 330835 1 333522 1 20 323822 E l ectrical  Serv ice Assembly -
333524 and 3 34 1 90  E l ectrica l S e rv ice Mu l t ip l e LP  S et 22 
Assemb l ies (Cont inued )  8 2 1  323822 E l ectrical S erv ice Assemb l y  

7 3 30836 and 333523 E l ectr ical  S e rvice (Continued) 23 
Assemb I i es - Used w I AS R Set 9 22 32 1 228 E l ect rical S ervice Assemb l y -

8 3 30836 and 333523 E l ec t rica l  S ervice  Mu l t ipl e LP  S et 24 
Assembl ies (Cont inued) 1 0  2 3  32 1 228 E l ectrica l  Serv ice Assemb ly  

9 3 2 1 23 1  E l ectrica l  S ervice Assembl y-Used (Conti nued) 25 
w/ROT R1 KS R and RO Sets and 3238 1 3  24 326792 E l ectrica l  Service  Assembl y-Used 
E l ectrical Service Assemb ly  - Used w/M in i -TD S et 26 
w/ROT R Set 1 1  25 326792 El ectrica l S erv ice Assemb l y  

1 0  32 1 23 1 and 3238 1 3  E l ectrica l S erv ice (Co nt i nued) 27 
Assembl ies (Cont inued) 1 2  2 6  32 1 99 1  C i rc u it Mag net Driver Assemb l y -

1 1  3 2 1 225 E l ect rical S ervice Assembl y - Used w /K S R and A S  R Set 28 
Used w /KS R and RO S ets and 27 3 2 1 290 C i rcu i t  Card - Used w/RO 1 K S R  
32 1 230 E l ectrica l Serv ice Assembl y - and AS R S et 29 
Used w /ROT R Set 1 3  28 303 1 60 C i rcu i t  Card 30 

1 2  323820 E l ect rica l S ervice Assembl y - 29 303 142 C i rcu i t  Card 30 
Used w/K S R and RO S ets 14 30 3238 1 0  Ci rcuit  Card 3 1  

1 3  323820 E l ect rical  S e rv ice  Assemb ly  3 1  303 1 64 Circuit  Card 32 
(Cont inued) 1 5  N umerical I ndex 33 

1 4  324060 , 32406 1 and 3259 1 8  E l ectric a l  
S e rv i c e  Assembl ies - Used w/K S R  
and RO Sets 1 6  

Pnn � ? . -;:;, - -
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� I I -� 32 1 986 
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I ga (0 / d26255 

'---- S upp l ied w/32 1 986 
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F I G U R E  2 .  E L E C T R I C A L  S E R V I C E  A S S E M B L Y C O V E R S ( C o n t i n u e d )  
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I 
I 

e I 
1 4578 1 1-------



32 1 995 

t L t '·- ! t< i C A . ,. -L .) t R V I C E  A 

1 45� 

� 4J 78 .' �-e 

� �� )3} � ---------- 1 5 1 630 
------------- 2 1 9 1  

7002 

S S E M B L Y  - U s e d  

I S S  1 I S E CT I O N  573-6 1 3 -SOOTC 

\ 32 1 996 

1 5 1 335 : "� �1 1 1 0 1 7 
2 1 9 1J � 1 58250 � e---15 1 4 1 6  

.�-15825 2  

G/ 0--�;// � - -32 1 997 

CD32635 1 T ronsformer Assemb l y 

w /A S R S e t  

Page 5 



S ECT ION 573-6 1 3  -800TC 

I I (�. I I '-' I I � 

I 

Page 6 

F I G U R E  4 

' �  3 26793 

3 20408y 

/ �  
/ _@ _ _ <§)-----=:: 1 5 1 63 2  

/� ---- 2 1 9 1 
. 1 2 1 243 7002 

323962 \ 
1 5 1 630 

2 1 9 1  \ 
700 2  \ � � ®  

� @}- 3 3066 6  �w --- 3 23849 

� 
/lf?

- 32365 ' 
, � -- 7 3 1 75 

I 
I 
�,.- ....-

3 23 968 \1 A = 39 
3 2  

-7 18 " 

W
3 96 9 ( ·

.

A = 38 " I _' B =_ 7 - 1 /4 " ) 

23970 (A - I B - 7 - 1 14 " ) 
- 40 " - I 

23 97 1 l A - I B - 9 - 1 /4 " ) 
- 40 -3 4 " I B = 9 - 1 '4 " )  

3 2 3 8 1 2  E L E C T R I C A L S E R V I C E  A - ­) ) E M B L Y  ( C o n t i n u e d ) 



I S S  1 ,  S ECT I ON 573-6 1 3 -BOOTC 

� 1 50040 � / 182523 � / 1 5 1629 
/1 1 82284 CD®0® 0 32 1 245 (A = 42" ,  B = 1 1 " )  

<D®®®®0 32 1 247 (A = 48" , B = 8 . 5 " )  
3 2 1 248 (A = 48" , B = 1 2" )  

CD®0®®0 32 i 249 (A = 42" ' B = 1 4" )  
@ 32 1246 (A= 66 ", " B= 1 1  " )  
@ 32 1 250 (A=66" , B= 14 " ) 

/._ ® ¥!/(j)/ /32 1 1 29 
1 5 1630 � / 1 8 1 999 ;:�/�® { � I <; , ,  ...... 1 ; .,,1 

�/116783 � 326382 1 5 1 722 / 2 1 9 1 � \ 
\ 32 1 207 W ;  r�· �(){)

19
� 2

1 // � �........ . �� ,l•Jb• I 

3s98 / · · · · ·� � Ji:;;.... I I �-@.. -� 1 "fA 7002 . 
' - - - - . : - �� \ ; 2 1 9 1  

�t l8659 0 �._?.:>-P'. aeq- � �
-
� �/ 1 5 1 63 1  

- ((i;_' I -lfq; t1 I -- -- -- - (}; : 1: '#/�- - ,.. I -- � -------------� J \0 - - - - i t' I r I ·- -- -(,fr'ft'_.- ----------@>. - - ... J � -. L _ .... Q#- - �,> 1 1678\ 
1 5 1722 ���/ /  I 1 • - - - =L11 - -� -�-Suppl ied �-�� 

2 1 9 1 / ._. j't - __ ._. _ I � w/ 1 1 865 9 J 62J60 -'"-/� 
32 1 20� - � - - � \ 32005;: 1 20 1 7�/l 1 1 � 284 

I �\ : ; (' '" I I - • /? t l_.-- 162228 ( :-, P ' : t__ - - I / -- �;, I 1 ( 1 CD Pecu l iar to 3238 1 1 
1 ' I l I · -- 1  - -v -"'1 1- J' ' I  'I �- - /� // 0 Pecu l iar to 3238 1 5  I --�

. 
I " -" "'  <t- 107 1 1 6  \ - - - - - :t i . ' - ·@-@ _ @ Pecu l iar to 330526 ! 1 1; � \ - @ �  ' // 9@ 0 Pecu l iar to 330835 \ ��_ /1 \ 1 62228 2 1 9 1 /  �� - - J 7002 / / ® Pecu l iar to 333522 3?7L144 i · 1 5 1 630 . . 2 1 9 1 / ® Pecu l iar to 333524 I - ·  . 

3 2 1 1 33 1 5 1 335 1 5 1 630 
® Pecu l iar to 334 1 90 

F ! G U R t 5 .  3 2 3 8 1 1 ,  3 2 3 8 1 5 ,  3 3 0 5 2 6 ,  3 3 0 8 3 5 ,  3 3 3 5 2 2 ,  3 3 3 5 2 4  a n d 3 3 4 1 9 0 

E L E C T R I C A L  S E R V I C E  A S S E M B L I E S - U s e d  w /A <:; R S ":' • 

Page 7 



S ECT I O N  573 -6 1 3 -800TC 

Jumper 
Part No. II A" -
3 26390 9" 
326391  9-1/2" 
326392 6- 1/2" 
326393 6- 1/2" 
326394 4" 

/ 1 5 1 630 
/ 

/
2 1 9 1 

� �- @--:- 7002 

32396 1 � 

,.... _ 
I 
I 

330666 323849 I a./l@// / u;;��� . 
� ( A 73 1 75 · &; �  / I 

Color· 
R 
w 
w 
0 
R 

h @ - - - - � 
I \ -{326374 (P l O l )  

Relay Cab l es 
3 2p4 1 8_ 326375 (P 1 02) 

CD ® 324 1 45 � 326376 (P 1 03) 
CD® ® 324699 � 326377 (P l 04) 
0®@ 330837 326378 (P 1 05) Q) 

0 333532 

I 
I 

Cab l e  
Part No. 

32-i135 
32-i137 
32-i 139 
326365 

: / CD 92260 �2 041� 
·� "-<D 135563J 
�<D2191 

<D 3598 

See F ig . 5) 

"A .. 
10" 

8-1/2" 
13- 1/2" 7" 

326270 -

I 
I 

155753 -l] ® 
_ 1nm� 

- - - _ _ _ .. _ _ "' I 1 10743 -- ; 151637 · . • .. ce \ 

164872""' 

� 
Jj) 

, , \ 
1 1 1 0 1 7  

1 2501  G
\
i�9� \ \ 15 1630 

.. . \ .... --c:e 

�323� 

<D Pecul iar to 3238 1 1 
® Pecu l iar to 3238 1 5  
® Pecu l iar t o  330526 
0 Pecu l iar tn 330835 
® Pecul iar to 333522 
® Pec u l iar to 333524 
0 Pecul iar to 334 1 90  

F I G U R E  6 .  3 2 3 8 1 1 ,  3 2 3 8 1 5 ,  3 3 0 5 2 6 , 3 3 0 8 3 5 ,  3 3 3 5 2 2 , 3 3 3 5 2 4  a n d 3 3 4 1 9 0 
E L E C T R I C A L  S E R V i C E  A S S E M B L I E S  ( C o n t i n u e d )  

Page 8 



�(!) 326352 { 1 0" L ) LCD 326353 (9" Lg) 

320056 - -,ere 7002 .. -� 
2 1 9 1 � -© • 1  ��- -®' � 
'8" ""' 

' 1 5 1 630 
r 

1 85688 

1 5 1 630 -
2 1 9 1 --._  't1 
7002 -�1

, -e _ ... -

1 58252 - . :' ... � -'_' / �� -
: i 1 1 0 1 7 

1 5 1 335 --� / 'HI � -
2 1 9 i ---"'�w • 

' �  

1 5 8250 - i 1 -

: e - 1 5 1 4 1 6  

1 5825 2 ,�� _ ... _ _  - - -· 

' -;;. .. ... .. ... � �-�/ 
1 5 1 630 

' 

e( 700�: -
- ·- / 
/ -e-® l . 

2 1 9 1  "" 32 1 997 

F I G U R E 7 . 

0 

o;?- 1 95245 

6? - 1 55753 

1 5 1 723 --------' 

-- CD 32 1 1 28 

0 

--------- 32 1 995 

I S S  1 r  S EC T I O N  573 -6 1 3 -800TC 

f, 

T- 1 5 1 65 9  
.. / 2 1 9 1 

; ./' 700 1 
� 

�� 1 58250 � � 

e -----.__ 
1 5825 2  - c:�---1 4 1 <>6 

� 
1 5 1 630 -� 

0'�� - //�} "" 2 1 9 1  �002 
\ 

32 1 997 

\� : / � �· · . .  · . �6250 

/ / �- � - , �  / / 
�

® 92527 

/ ®'i'- 3204 1 8  S uppl i ed /'/ �/330843 , 326398 

A'\ 

.J30840 Cabl e s  
� 323495 

Q) 32635 1 Transformer Assembl 
<D Pec u l iar  to  330836 

Y 

3 3 0 8 3 6  a n d  3 3 3 5 2 3 E L E C T R I C A L  S E R V I C E  A S S E M B L I E S -

Page 9 



S ECT I O N  573-6 1 3-BOOTC 

145822 --� 

1 4578 1--e 

3204 1 0  \ 

(\ \.__) 

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

� 330a.:;;---­

� 33084 1 

D i m .  " A " 

" 
155752 h 
155753) 0 

323968 (D i m .  " A "  39-7/8")  
323969 (D i m .  " A" 38" ) 
323970 (D i m .  " A" 40" )  
32397 1 (D im .  " A "  40-3/4") 

323962 \ 
1 5 1 630 

2 1 9 1 Jt 7�2 \ _ 
� -� 

@)-330666 

323849� 
�23652 ....- D23653 

3204201-_ .) ------326369 

<D Pecul iar to 330836 
® Pecu l  ior to 333523 

F I G U R E 8 .  3 3 0 8 3 6  a n d  3 3 3 5 2 3  E L E C T R I C A L  S E R V I C E  A S S E M B L I E S  ( C o n t i n u e d ) 

Page 1 0  



i 
I 

e 
145781 / 

1 5 1 723 --f 

I I 

I 
I 

324698� 

"-..f<D 32635 2 { 1 0 "  Long)  
��326353 ( 9 " Long) 

<# 
\ <D 3204 18  

i .  I .  I 

0 
,._ _  1 5 1 630 

- - -® 

I S S  1 , S ECT I O N  573 -6 1 3 -BOOT C 

324 154 ---

1 52035 

I -� 

-- 32 1 995 

CD 3 2635 1 Transforme r Asse mb l y 
0 32 1 205 F i l te r  Asse mb l y  

F I G U R E  9 .  3 2 1 2 3 1  E L E C T R I C A L  S E R V I C E  A S S E M B L Y - U s e d  w / R O T R ,  K S R  a n d  R O  S e t s  a n d  

J L -5 � 1 .5  t L t L I K I L A L ::> t i< V I C... t A ) S E M B L Y - U s e d  w j R O T R  S e t  

Page 1 1  



S ECT I O N  573 -6 1 3 -800T C 

Page 1 2  

-
· ® /  � - Cb 

,'�----- 1 72726 , ............. fT ' 1 1 0743 
\ 1 5 1 637 

1 95 180 -� 
1 55753 

• 

·� 

! ®· ' . • 
l • 

// 
/ . ,/ 

,_ - - -® 

® 324 1 37 (.8 . 5 " Long) � 
<D 324 1 38 ( 1 2 . 5 " Long) 
<D 324 1 39 ( 1 3 . 5 " Long ) 

-- 32005 7 

32 1 246 (A = 66 ;; I B = I � . : )  
CD 32 1 248 (A = 48 " ,  B = 1 2 ) . . .  �/ 

A� 

e- 83885 B� 1 5 1 65 9 --f t: ·  -� 2 ::::----� 

�
,
- 1 8 1 999 

f-- 1 5 1 630 
·- 2 1 9 1  

., 
C> 

� "1 5825 2  w ............ 1 5 1 335 

2 1 9 1-· f- 1 1 1 0 1 7  �1 58250 �6 

' 
• � 1 5 1 687 

� 2 1 9 1 ·-- 700 1 
326270 . �  

32637 6 ' [326374 

I 

��"'�,� -� 

�- /. /
, � - � 

, �/ ��--: - 1 5 1 630 

32 1 999 / 
92260 - ®  
700 1 - ·  
3598- e  

I ® @ @- \ 
/ ; � 7002 2 1 9 1  

1 58252 � �, � 1 5 1 630 
.(!) " 2 1 9 1 

�3204 1 8 --- � 
L® 1 35563 � 

, \ ® 7002 
Jt 

-

32 1 997 / 

3 2 1 2 3 1  a n d  3 2 3 8 1 3  E L E C T R i C A L  ) t K V I  F I G U R E  1 0 .  - - � · · · c E  A S S E M B L I E S  

CD Pec u l ia r  t o  3238 1 3  
CD Pec u l i a r  t o  32 1 23 1  

f C o n t i n u e d )  



1 8 1 999 \ 
� 

I S S  1 ,  S E CT I O N  573 -6 1 3 -SOOTC 

�(!) 326352 ( 1 0 "  Long ) L<D 326353 ( 9 "  Long ) 

32 1 1 29 

I 

F I G U R E  1 1 . 3 2 1 2 2 5  E L E C T R I C A L  S E R V : C E  A S S E M B L Y - U s e d w / K S R  a n d  R O  S e t �  a n d  
J L I L J U  t L t L I K I L A L  ::, t t< V I L t  A ) ) t M � L Y - U s e d  w j R O T R  S e t  

T- 15 1659 
. ,.......... 2 1 9 1 

� ,.......... 700 1 
a; 

Page 1 3  



1 5 2035 
I I � - ­
� 

-=� 

� � 
� 

� Q 

a 
l 

S u pp l ied 
� 

.Jfti) 
w/1 1 6783 � ., 

32 1 207 \ : 

I 2 1 9 1 
1 5 1 722 

,.... 
1 5 1 63 1  

\ 2 1 9 1  ' �- - / I � � - _ -/' f1l - ·@ • -c:e 
1 1 6783 

(ilo._ _<i- _  
,r VI ' - -tl/i\_ �� 659 

-

� - - 0 

1 1 8
, r - -'-- (c G\ � \ . G - ·c:::---.__ 

� 
95245 

� ' 1 \.V' ; < Supp l o ed 

�'\lilj I 

� _ -� : S upp l ;ed � w/1 1 6783  
./ 1 20 1 75 

1 62360 

�� 
� �.:::_ w/1 1 8659 - - 1/J - - - - - !il � S uppH ed 

, 2 1 9 1 
- - 1 �'  �-w/ 1 1 865 9 

�'i� ,, ' I t- _ _ _ _ 

Q 1 62228 
162228 

326374 �--
326376 --1 

--
- -

---
I 

I 
� I t " 

0
- - - - -,� t, 

1 1 1 284 

1 5 1 7 22 I '- 32005 _ _ _ _ . ( 

_ Q' 
32 1 207 

� -- - - -

/ 7002 

- - ,e- _ - - - ·t 

2 ' 9 1 

-
- - -l- 1 07 1 1 6  - ' ;:,·� -- - � - v-� 1 5 1 630 

. - • 

2 1 9 1  I · · - � 
�� 1 5 1 630 

1 5 1 335 

326353 � 

3438 \ 2669 - -
.&;) \ 

� - - - �--@ ./ 1 5 1 723 

1 8 1 999 / @ 

F I G U R E  1 2 . 3 2 3 8 2 0 E L E C T R I C A L  S E R V I C E A S S E M B L Y  / K S R  a n d R O  S e t s  _ U s e d  w 
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' . 1 5 1 659-t 
2 1 9 1 -· 
7001--+ 

326270 -

I SS 1 , S ECT I ON 573-613-BOOTC 

-
/323960 

--(@- _ _ _ _ _ _ :// 9-
32 1 201 �� 

I 

I 
I ® 

") --32 1 989 I 
321 297 

" 
----

3204 1 01 
1 5 1 8 1 9  

-.. - - - 172726 - , 
- - - - r1 1 074J - - - .I....J- 15575-3 

@.J I 1 5 1637 

\_-� - -- - � - - -
� 1 250 1 1  

lh" A)........._ 
1 5 1 335 , 

jJI"\,"""-- 1 5 1630 

1 5 1 630 

- -.  \ 
I �  2 1 9 1 

�- -1 I I 2 1 9 1 

, @� 
I II 

(, r;;::;;P- - 32041 8 n.-- .,., 11 � --- 158252 Supp! !ed w/r �l... l 

' � j2) I 

-�-··' 

® I 
� · ·  - - I w 1 1' 

� ! 1 1 1 0 1 7  
u l 

\ � 
�158250 �J 

1 58252 /� \ 1 5 14 1 6  

�· 
A\ 

= � = c ; � : r A • � 
.._ ,... ... .j :: � 'v' : c ::: ,; :; :;  E iv'd) i.. ·1• \ C o n r i n u . e d )  

Page 15  



SECTION 573-6 13-800TC 

330853 (ESA32591 8) ® 

� 1 683� 1 75 

330852 (ESA32406 1 ) ® 14478� 1 1 67 
33085 1 (ESA324060) <D 

� 108959--r:::::o 
EsA 3 24oeo 

� 

1 1 2626 
2669 \ 

3438, '\_til) Suppl ied 
1 5 1 572�"®fl!/' w/1 1 6783 

32� �--(R.ef. Cover , .... 
"' 

326732 ��- ) Base Plate) 
"'

, ... " 

� {R.ef. Cust<]mer �� l.li)f Mounting Plate) ff!F...• 

- ,.._ 90790 � \ 2 19 1 �{Ref. 3267 1 6  \ 15 1442 
ESA Container) 158990 

1 5 1 632 
�/ 2 1 9 1 3598 ·�7002 1071

1
16..........__ 

-:-. 

Jzf�180902 l @ J� \��-®-0' 
32041 0� �� "'7002 

1 5 1 632 

� 
3267 1 7  I \� I 325925 

326\ , 3267 1 9  \ 
� J� �·� //" .. \ � \ 2 1 9 1  

3598 

1 73845 

F I G U R E  1 4 .  3 2 4 0 6 0 , 3 2 4 0 6 i  a n d  3 2 5 9 1 8  E L E C T R i C A L  S E R V I C E  A S S E ,V, B L : E S -

Page 1 6  

� <:/" 1 73958 

® - 1 250 1 5  
· --2 1 9 1  , __ 1 5 1630 

(i) Pec u l i a r  to 324060 
@ Pec u l i a r  to 324061 
@ Pec u l i a r  to 3259 1 8  

" - - ..J  v :. c u  w / K S R  a n d  R O  S e t s  



� 
1 8 1 999 

�2 1 1 29 
/ 1 50040 

182284 �2 1 9 1 

-- \ 
1 5 1 63� . e;,fi@:! �- .. 

2 1 9 1 
� _ - I -
7002 - - � - - -

1 8252/� ....., 
""--1 5 1 629 

32041� 324136----...... 

\_ \_ 
'· 

7002 (. 2 1 9�\· 

15 163� 

I S S  1 ,  S ECT I O N  

- - - - -

, ,... . .  \ """ V I I  I I I I �· C:: � )  

573 -6 1 3 -800TC 

Page 1 7  



S EC T I O N  573-6 1 3 -BOOT C  

r£:/ �1 45822� 

/ -iii-= -- --/ �  c --- --

I 
-- -- _ .r:o 1 -��() 

3259 1 6  
325923 

• e - 3204 1 8  

F i G U R E  1 6 .  3 2 5 9 1 9  C O N T A I N E R A S S E M B L Y ( P o r t  o f  3 2 4 0 6 0 , 3 2 4 0 6 1 o n d 3 2 5 9 1 8  

E l e c t r i c a l S e r v i c e  A s s e m b i i e s )  

Page l S  

1 55753 



/151630 �3U7:

. 

� : 

��2� • I 

<D 327442 

�-<D 1 2 1 243 
® --<D7002 
·--(D 2 1 9 1  
A --<D 1 5 1 63 1  vvl 15 1 335 = ·. 1 i /2191 . • 1 L- ...-; 

� I f/153799 • 1 

r- ---
1 
I 
! 

I ,  / 158250 • �-CD 32 1 207 

...&... 92_ 6 
I 1 5 1 723......._� / 2669 I 

1 ICJ _,. I I (; . /@ 1 
- 158252 

) ®/7002 EJJ 
/ /

/ 
2 1 9 1;-i �---

1 . .....- /
/ 15 1 63 1  15674<Y"Qf I 

o...-2:�i335 (/ �� �om .2 1 9 1  

�/
w

/1 1 1 0 1� 1�2'so �444 i� � 156875 
--15 1827 1 C> �� &) 

I � ' 2 19 1  .,.... e 1 5 1 416 · �  l / / 158252 : / / �32 1 133 / V / � / 2 1 9 1-• 
!....-/ 

320056...-/ ·�. / / 1 56740-& . I _..... / 

I / 32 1997 _..... .......- --- - l...-/ 

I _/. . / /
/ / 

J. / / / --I 11?<--.... / -- -
J,-3598 � 

1 5 1 659 ----- u 
2 i 9 i --: 
7002 ---

� W-- 1 272 
I ; -- 2 1 9 1 

� -- 700 1 

326270 / 

321 129 ....... 
1 8 1 999 

! 2 ! 242 ��-- -- --- --
7002 - ®  
2 1 9 1 - . 

1 5 1 63 1  _dL 1 82523 

326722--

, �  
1 07 1 1 6 "" ! L __ 

® 

I 
I 

/ 

I S S  1 ,  S ECT I O N  573-6 1 3-BOOTC 

-325927 

I 
I 

&- 156936 

tin 7002 - ®  
2 1 9 1 -- 8 
3598- e 

<D 325920 F i l ter Assembly 

F I G U R E  1 7 .  3 2 5 9 1 9  C O N T A I N E R  A S S E M B L Y ( C o n t i n u e d ) 

Page 1 9  



�
� '!) f) � 
o � �/ � \ 326791 

327790 

Page 20 

326353 ./"' 

1 8 1 999 I mD 

�-- 15575 1 195245� c::v 



320418 
(Suppl ied 
w/ Cables) 

� Port No. 
327407 
327408 
327409 
3274 10  
3274 1 1  

327414  
3274 1 5  
3274 16 
3274 1 7  

/\� � 1 5 1 8 1 9  

""'32041 0 � 

A Color 
6" Bl 
7" Bl 
8" Bl 
4 1/2"  G 
2" . w 

a h R 
18 1/2" R 
1 2  1/4"  R 
9" G 

320418  (Suppl ied w/ Cables) 

I 8 /���� �� � 
Port No B 
324 1 35 10 " 
324 1 39 1 3 , 5 " 

1 5 1 659 �, 
2 1 9 1 -· 
700 1 -· 

I SS 1 ,  S ECT ION 573-6 13 -800TC 

l- 1272 

�700 1 

t 

F 1 G U R E 1 9 • 3 2 3 8 2 1 E l E C T R I C: A I <; F R V I r F tJ. <:: S 1.: ��� � !.._ '( ( C � �. • : :: -..: :: : ) 

Page 2 1  



S ECT I O N  573 -6 1 3 -800TC 

1 45822 -� 
I 
I 
: /  

/ -:--/ I 
<_ : 

� :--

I 
1 4578 1 --.._e �26369 (8 " Long ) L 

24 1 39 ( 1 3 . 5 " Lon� 
3 204 1 8 - �_..@ �-

[]20420---

� ... / I 
1 85688 

1 5 1 630- � 
2 1 9 1 ----�0 
7002 -

1 5 8 252 - ' 1 1 1 0 1 7  

1 5 1 335 -� w/ " 
2 1 9 1 '

,
�� 

1 58250 -� 

: e - 1 5 1 4 1 6  

j 
I •  

0 0 

32350 1 --

1 5 1 722  

-- 3 2 1 995 

/ A  

W-1 5 1659  
u ........ 2 1 9 1  
• 700 1 ® ........ 

3204 1 0  

� ------------ !327355 (A " 8" 1 

� 1]27356 (A " 1 0 .5" )  

CD P art o f  32635 1 Transformer Assembly  

F I G U R E  2 0 . 3 2 3 8 2 2  E L E C T R I C A L  S E R V I C E  A S S E M B L Y - M u i t i p i e  L P  S e t  

Page 22 



I S S  1 ,  S ECT I ON 573-613�TC 

� 
- 1 32741 8� / 320r
� 

':::?' �204 1 0  

V

-· �8 ---- ��� 
15276 1 , .,-"  2 191 , � 

7002 � "' � 
/� 

('/ 
I 
I 
I 
I 

1 5 1630 � 

/� 2191 
7002 

323962 

I ! "'-®"mooo i � ""
323849 

: /� � 323653 

.. ·� ... - l , ,"' "'/ "-. 73 1 75 

( R  f 32 1 995 ,.- I -,......... I ( /  s:� Fig . 20) � •• ·····:· .. �� l ).-... •,...... I 
•••• / I ' \ -

................ � I ••• 
/ ./ I : •• I I •••• 

"' 
I 1::: 

., �� �· ... • :1 
.......... ··:� ., ,. .�·-..- I 

� � ./ � : I 
•• -.•·· '''�" ,.-\_ • ..- .,,.��"-� �� 

I 
..... 

', � ,,,, . � 
,,, I I ; •• •• __ ... - � : I 

.. ·· ' ,,, I " ··· ,.. I • 

.... ·· � : ''""'l >•" �· I A - - ) � I ' """»•• .�� I ,' ' : - -
: ' ..... ... ...... � � �--.... . .. ·· �� ��·- : _, ./  : � '',\..t,_ ' •• •·· 1 5 1 630 :� r' Y 
: : -....... ... ......... I ••••• � • I • �- <'. �) : 
' I � � .... �.:·· I ...... ,.. ' 
: : I .,.. I ,/ ' 
I I .-- , ...... , :, ·--1:'1 I ·' .·� :, : : •,' '\ \..._, I �-.� I : /��� r'� I 
: : '- I ! I I � . -� ,�, ! 

: : , _ __. �) i 7002 1 
}-� ·� � � ., "'., 

i : : 12 1 9 1 ) - �) ! / /  

: : : \ (\) : ., .,  
: : � . / � r /  

1 2 1 243 � \ ..@:@)""' "-- 15 1 63 2 
� "' 2 1 9 1  
w 7002 

<D 32 1 1 33 

: : : l ---* : 
• ' ,• ... .. ........ ... ... .! .... -- .... : 
I 1 I '- 1 
I I ' I - - - 1 
� : l I 

: � ( - - J 
I. <D 32 1 208 

:;�� � 
<D 15 1 722 - -��--(@---� 1 

__//_ ® • ·�· &. <D 327444 -�r-r . .  

<D 1 5 1 722 / /·�-- -- - - - • 
<D 2 1 0 l \ 

�
- • 

<D321 207 

<D Part of 32 1 205 F i l ter Assembly 

F I G U R E  2 1 . 3 2 3 8 2 2  E L E C T R I C A L  S E R V I C E  A S S E M B L Y  ( C o n t i n u e d )  

Page 23 



S ECT ION 573-613-800TC 

1 5 1 630� 
2 1 9 1 � ' 
7002 --- ; 

®!7 1642� 
I 

15 1 723, 
2669---. 

Page 24 

3 1 16783 

®15 163<>---f 
®21 91� ®153�34� ... -1 .. -.. .. ... .. 

®162228 • : . .. .. 

327350 

15 1630 

I 32 1 2 1 1 
2 19 1� .. 

� :1 
� ,. _  • -f - -® 

0 a I t I 
/ 

/ 

® 32 1 208 

21 9 1 ©.lr , 
I 

1 5 1 63 1  

CD 32623 1 Transformer Assembly 
0 32 1 205 F i l ter Assembly 
® 326253 AC Power Plate Assembly 

F I G U R E  2 2 . 3 2 1 2 2 8  E L E C T R I C A L  S E R V I C E  A S S E M B L Y - M u l t i p l e  L P S e t 



w- 15 1630 

8-219 1 
�- 7002 

323486 

I �-

� 
---

32 1 989 

700 1 

���@ ·------�--· 
15 1659 2 1� \ 700 1 I 

326270 

I 
323504 , 

I SS 1 ,  S ECTION 573-61 3-BOOTC 

/ / -------
326269 

&) 
1 64872 

®.�"-...... --- 15 1 630 
/ ""' 219 1  � / 7002 

-- 1 58252 

92260 I 
- ·-�� 2 1 9 1  3598 

i 

9JJ 
I /'j;;'l � / /\C) 

A�� 
/� """- (327290 (A = 1 1 5" , B = 3 . 5 " )  I� � 327291 (A = 1 20" '  B = 5 . 5 " )  1 327292 (A = 1 25" , B = 7" ) 

J27293 (A = 1 30" , B = 7" ) 

<:::::::>-------
Part No Letteri ng 
326374 P l 0 1  
326375 P 1 02 
326376 P 1 03 
3263n P1 04 

F I G U R E  2 3 . 3 2 1 2 2 8  E L E C T R I C A L  S E R V I C E  A S S E M B LY ( C o n t i n u e d )  

Page 25 



S EC T I O N  573 -6 1 3 -800T C  

320056 ,� 
06o 

7�� "- 0 '  • .  2 1 '1 1  ,� J.::;.j � ;� � /� � "'- / 
"" 1 5 1 630 326382 

1 5 1 630 -f 
2 1 9 1 ---
7002 ---=-t� 

1 5825 2 -� 1 0 1 7 

1 5 1 335 -6 '/ � 
2 1 9 1 "-. �i I 

""" 
/' 

1 58250 -
<' � - - - - - -e - 1 5 1 4 1 6  - - - - - -

0 1 5 1 72 2  

• 

• 

-.. :� 

1 5 2035 
I 

T-1 5 1 659 
• ,........ 2 1 9 1 

<111 _........ 700 1 

I -� 

1 5 1 630 -· 

�8" ®/ · � 1 9 1  �2 

32 1 997 

- 32 1 995 

-
1 324 1 54  

3204 1 8}---J 
#/ /A 

------.rJ23970 (A=40 ") �2397 1 (A=4 1 " ) 

3204 1 0  

<D 32635 1 Transformer Assembly 

F I G U R E 2 4 .  3 2 6 7 9 2  E L E C T R I C A L  S E R V I C E  A S S E M B L Y - U s e d  w / M i n i - T D  S e t  

Page 26 



32041�<D 32728l7 / � I � � / 
� 15� 

1 5 1 630 "-
2 19 1 , . <1/1 

1 5 1 335�
�0002'.®. 

� - 1 50966 
2 1 9 1  "'-... 

1 5 14 15--- Q � 

3 � 1 3-BOOTC I SS 1 I S ECTION Sl 

.. / � "
153799 .... .... "'"--"'" /0' \ i :3-151827 

325926 -g 

F I G U R E 2 5 . 3 2 6 7 9 2  

I 
. . JIJ -....... 1 5 163c 

1 50966 
.@ ... ............. 7002 

f 326792 CD N ot part o 

E L E C T R I C A L  s E R V I C E  ( C o n t i n u e d )  A S S E M B L Y 

Pag e 27 



S ECT ION 573 -6 1 3-BOOTC 

3 2 1 1 67 (Yel lowp� 
32 1 168 (Bi ue) / � 
32 1 169 (O range) 
32 1 1 70 (Red) 

/ / / 

e?"' 
\ 
\ 
1 5 1693 1 -

I 
v ""  

I 

/ 
/ / 

/ / 

r32 1 1� 
i _);,- / / /  

--------

3

..:....

i
_

45

0-
� 32 1 1 7 1  ( BK)  

320045 1 � 

I C6 
R 1 5  
R 1 3  L 1 

r C5 

R2 

0 

�- 324 1 47 (Q2) 

I 144495 (0 1 , 3 , &4) 

@ 

- 3 2 1 299 

/321 148 

Re fe renc e I D es ig nat i on Part No . Desc r i pt ion 
----------

R l  3 2 1 263 Res istor , 1 3 O n m  - ·--

R2 32 1 1 64 Potent i ometer  
R3 3 2 1 1 55 Resist or,  2000 O h m  
-�4 , 5  1 1 8720 Resistor, 1 00 , 000 O h m  
R6 1 29854 Res istor , 1 0 , 000 O hm 
R7 3 2 1 1 60 Potent iometer 
R8 1 1 8 1 46 Res istor, 4700 O h m  
R9 1 29850 Resi stor , 680 O h m  
R l O ,  1 8  3 2 1 258 Res istor , 20 , 000 O h �  

R 1 1 1 37604 Res istor, 620 O h m  
, .... , .., , " ""'' 

R 1 2  1 39 1 43 Res istor , 43 , ooo O h m  
R 1 4  32 1 259 Res istor , 1 5  O hm 

R 1 5 1 8 275 1  Res istor, 3600 Ohm 
R 1 6  1 37442 Res istor, 1 500 O h m  
R 1 7  32 1 1 5 1  Resistor, 1 1 0 O h m  

C 1  3 2 1 1 58 Capac i tor , • 1 M FD 
C2 , 7  3 2 1 1 57 Ca pac itor,  500 P F 

C3 1 7 1 829 Capac i tor , • 1 5  M FD 
C4 32 1 264 Capac i tor,  2 . 7  M FD 
C5 1 78860 Capac i tor, . 022 M FD ----
C6 1 7 1 587 Capac i to r ,  . 25 M FD 

C R4 , 5 , 6  1 78844 Varistor,  1 00A 
CR7 1 8 1 667 D i od e ,  1 N750A 

---------r------+--------- ···----
CR8 32 1 1 56 D i od e ,  1 N482A 
Q 1  3 2 1 1 66 Trans isto r ,  2N 1 893 
Q 2  324 1 44  Transistor,  2N4 1 2 1  
Q3 32 1 1 65 T rans istor 
Q4 32 1 26 1  Trans istor ,  2N4036 

---·-

- -� --

--- --- -- -·- -

F I G U R E 2 6 .  3 2 1 9 9 1  C I R C U I T M A G N E T D R I V E R  A S S E M B L Y  

U s e d  w / K S R  a n d A S R S e t  
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' -

� C1 
<(CDUOU.Ju..:J:-,�� 

I I 

� � 
IS) /� IS) I 

I � �  I 
I 
I 
I 
! I j---J 

?�:___ 1 8 1 266 
� 1 2501 1 
'Of ------ 1 50089 

32 1 1 30 

Reference 
Des ignati on 

C l  
C2 , 3 

C4 
C5 

C6 , 7 
R 1  

R2,  6 
R3 

IU. "' I . , ---y , ..., 
R7 

I r1�. 1  ? � 

CR5 ,  6 
\... K/ I I L  

CR8 , 9, 1 0 , 1 1 
l3 , 4 

02 
T P l  
T P 2  

T P3 
T P4 

T P5 

F l 02 

I SS 1 I SECTION 573-6 1 3 -800TC 

3 2 1 288 

Part No.  Descript i on 

3 1 2284 Capacitor, 1 . 5 MFD 

1 7 1 585 Capaci tor ,  . 22 MFD 

1 7 1 83 1  Capa c i t or, 10 MFD 

1 78860 Capaci tor, . 022 MFD 

3 1 2385 Capaci tor, . 1 MFD 

1 98 937 Resistor, 2700 Oh m 

1 82 1 80 Resistor ,  200 Oh m 

1 71 533 Resi stor, 4 Oh m 

3 1 1 664 I Resi stor, 2500 Ohm I 

305298 Resi stor , 3300 Ohm 

1 82520 I D i ode ! N4383 I I 327794 I D icx:l e ,  Zener (7 . 2V) 

3 2 1 286 u i oo e ,  i N4749A 
1 78844 Varistor, 1 00A 
32 1 15 9  C hoke 

'32 1 1 45 T ransistor, 2 N2270 
.320042 J ack , T est (S l ate) 

32004 1 J ack , T est (G ree n) 

320039 J ack , T est ( B l ack) 

3 20040 J ack , T est (Orange) 

320038 J ac k ,  T est (Red) 

1 3 1 807 F use , . 5  A mp 

F I G U R E 2 7 . 3 2 1 2 9 0  C I R C U I T  C A R D - U s e d  w / R O , K S R a n d  A S R S e t 

Page 29 



SECTION 573-Q 1 3-800TC 

R 15  

@D ic71  (;:;;\. ----rr![) � � 303 1 60 

� ®_ 
______ ,_, I R18  

\..__
328066 

Reference 
Designation 

R1 I 4, 9 & 1 2  
R2 & 10 
R3 & 1 1 
R5 & 1 3  
R6 & 14 
R7, 15 & 17 
RB & 1 6  
R18 
R19 
R20 
C 1 , 2 , 3 , 5 , 6,7 , 1 1 & 1:? 
C4 & 8  
C9 , 10 & 1 3 
CR 1  I 3 ,  5 ,  & 6 
CR2 & 4 
CR7 
0 1 , 2 , 5 & 6  
Q3 , 7 & 10 
Q4 & 8 

F I G U R E 2 8 . 3 0 3 1 6 0 C I RC U I T  CA RD 

R lO 
C2 
R7 

& []b 

Page 30 

/ 324 1 47 

� / 144495 

@ � 

303 142 

-- 32005 1 

Reference 
Designat ion 
R 1&3 
R2 
R4&8 
R5&6 
R7&10 
R9 
R 1 1&1 2 
CR l 
C 1&7 
C2 
C3&4 
C5 
C6 
Q 1 ,4&6 
Q2 
Q3&5 

F I G U R E 2 9 . 3 0 3 1 4 2 C I R C U I T  CA RD 

Part No. Descript ion 
323 148 Resistor, 1 8 ,000 Ohm 

Resistor, 56,000 Ohm 
323 147 Resistor, 36 ,  000 Ohm 
3 15955 Resistor, 2200 Ohm 
178863 Resistor, 3300 Ohm 
193229 Resistor, 300 Ohm 
3 1 5957 Resistor, 3300 Ohm 
1 1 8 180 Res istor, 1 0 , 000 Ohm 
120424 Resistor, 4300 Ohm 
327793 Resi stor, 1 8  Ohm 
330593 Capacitor, . 02 MFD 
32 1 264 Capacitor, 2 .  7 MFD 
32 1 1 57 Capacitor, 500 PF 
32 1 156 Diode , 1 N482A 
32 1 154 Diode !. 1 N457A 
32 1 1 61 Diode , 1 N748A 
3 1 5930 Transistor , 2N3568 
302865 Trans istor , 2N4354 
32 1 261 T ransistor , 2N4036 

@ � 1 44495 

Part No. Descript ion 
1 18720 Resistor, 100,000 Ohm 
1 1 8 1 78 Resistor, 220 , 000 Ohm 
129854 Resi stor, 1 0 , 000 Ohm 
32 1204 Resi stor, 1 3 ,000 Ohm 
1 1 8 147 Resistor, 6800 Ohm 
137438 Resistor, 1 00 Ohm 
1 1 8 146 Resistor, 4700 Ohm 
1 8 1619 D iode, 1 N482 
32 1 157 Capac itor, . 500 PF 
320048 Capac itor, . 5  MFD 
320049 Capac itor, . 15 MFD 
320047 Capacitor, 2 MFD 
1 8 1 6 1 8  Capac itor, . 0 1  MFD 
3 15930 Transistor , 2N3568 
324 144 Transistor , 2 N4 1 2 1  
3 1 593 1 Transistor , 2N3638 



U - 300 1 1 6  

- 323847 

@ - 144495 (Q I , 4 , 5 , 8  & 9) 

/ 324 147 

� 
(Q 6 & 7 )  

1?1RAI. 

/ ---- · �  � 
/r\ ') \  \ � "' '  

Reference 

Designat ion 
C 1 ,  C2, C3 , C7 
C4 
cs 
C6 
C8 
R 1 , R2 I R 1 3 ,  R 14  
R3 ,  R 1 5 
R4, R 1 6  
RS ,  R l 7 , R22 
R6 , R 1 9  
R7 , R 1 8  
R8 , R20 
R9 
R I O  
R l l 
R l 2  
R2 1 
R23 
R24 
R25 
R26 
C R 1  
CR2, CR3 ,  CR4, 

CR J O, CR l l ,  CR 1 2  
CRS 
CR6 , CR7, CR 1 3 ,  

CR 15  
CR8 
CR9, CR 1 4  
0 1 ,  as 
Q2 
Q3 
Q4 
Q6 , Q7 
Q8 
Q9 

F I G U R E  3 0 . 3 2 3 8 1 0  C ! R C U ! T  C .A. R D 

Port No . 
32 1 1 57 
1 7 1 829 
326776 
3 2 1 260 
1 78860 
1 1 8720 
323964 
1 29854 
1 1 8 1 77 
1 37604 
1 1 8 1 46  
1 29850 
309868 
32384 1 
323842 
1 78864 
32 1 975 
323843 
1 37442 
1 1 8 1 54 
1 20424 
32 1 154 

1 78844 
1 8 1 667 

32 1 1 56 
32 1 1 6 1  
32 1 154 
32 1 166 
323844 
32 1 26 1  
323845 
3241 44 
32 1 1 65 
32 1 26 1  

324 1 47 
1 44495 
323846 
323847 
300 1 1 6 
323835 

I SS  1 I S ECT I ON 573 -6 1 3 -800TC 

Descript ion 
Capac i tor, 500 PF 
Capac i tor, . 1 5  MFD 
Capac i tor, . 47 MFD 
Capac i tor , 1 MFD 
Capaci tor ,  . 022 MFD 
Resi stor, 1 00 , 000 Ohm 
Potent iometer, 500, 000 Ohm 
Resistor, 1 0, 000 Ohm 
Resistor, 22 , 000 Ohm 
Res istor, 620 Ohm 
R esistor, 4,700 Ohm 
Resistor , 680 Ohm 
Resistor , 1 ,  300 Ohm 
Res isto�, 300 Ohm 
Resistor, 21 Ohm 
Resistor, 3 ,  900 Ohm 
Resi stor, 33 Ohm 
Resi stor, 590 Ohm 
Resi stor, 1 , 500 Oh m 
Resistor, 47 , 000 Qhm 
Res istor , 4,300 Ohm 
D i ode,  I N457A 

Varistor , 1 00A 
D i ode ,  I N750A 

D i ode ,  I N482A 
D i ode,  I N748A 
D iode,  I N457A 
Transi stor, 2N 1 893 
Trans istor, 2N3053 
Transistor, 2N4036 
Transi stor, 403 1 9  
Transistor, 2N4 1 2 l  
T ransi stor, 2 N3638A 
Transistor , 2N4036 

Pad , Transi stor Mou nt i ng 

Pad , T rans i stor Mou nt i ng 

Pad , T rans i stor M ounti ng 

S i n k ,  H eat 

Cover ,  I nsu l at i ng 

Card , C ircu i t  

Pag e 3 1  
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/324147 

� Reference Port No . Descript ion 
Des ignat ion 

R 1  330644 Res istor , 390 , 000 O h m  

R2 1 1 8 1 56 Res istor, 56 , 000 O hm 

R3 330642 Res istor, 1 , 300 , 000 O h m  

303 1 64  
R4 1 1 8 1 66 Res istor, 560 , 000 O h m  

R5 , 6, 7  1 1 8 1 77 Resistor, 22 , 000 Ohm 

R8 1 37438 Res istor, 1 00 Ohm 

8 R5 

§a 
C R2 

R6 4 

1 

R9 1 65072 Resistor, 9 1 00 O h m  

R lO  1 3744 1 Res istor, 1 200 Onm 

C l  3 1 5976 Capac itor ,  470 PF 
C2 3 10926 Capac itor, . 1 5  M FD  

C3 3 1 2385 Capac i tor , . 1 M FD  

C R 1 , 2  1 97464 D iode,  1 N 9 1 4  

Q 1 , 2  323934 Trans istor, 2N3565 
R3 

~ 1 

-- 333603 

F I G U R E  3 1 .  3 0 3 1 6 4 C I R C U I T  C A R D  
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Part 
Number 

1 1 63 
1 272 

2 1 9 1  
2669 
3438 
3598 

3599 
3603 
3650 
6345 
700 1 

7002 

7096 
552 1 9  
73 1 75 
76099 
7646 1 
83885 
90790 
9 1 683 
9 1 742 
92260 

92527 
93 108 

1 04807 
1 07 1 1 6  

1 08959 
1 10743 

1 1 1 0 1 7  

1 1 1 284 
1 1 2626 
1 1 4478 
1 1 6783 

1 1 8 1 46 
1 1 8 1 47 
i i 8 i 54 
1 1 8 1 56 
i 1 8 i 66 
1 1 8 1 77 
i 1 8 1 78 
1 1 8 1 80 
1 1 8659 

1 1 8720 
1 20 1 75 

1 20424 
1 2 1 242 
1 2 1 24 3  

1 2 1 244 
1 2 1 245 
1 2 1 246 
1 246 1 1 
1 2 50 1 1 

1 250 1 5  

Desc ript ion and 
Page Number 

Screw , 4-40 x 3/1 6 Fi l 1 7  
Screw , 6-40 x 1 1/1 6 Fi l 8 ,  1 5 ,  
1 9, 2 1 , 25 
Washer, lock 5 to 27 
Washer, lock 7, 1 4 ,  1 6 , 1 9 , 24 
Washer, Flat 7, 1 4 , 16 , 24 
Nut, 6-40 Hex 5 , 7 , 8 ,  1 0 1 1 2  
to 1 6, 1 9  to 22 1 25 1 26 
Nut, 4-40 Hex 27 , 29 
Nut , 1/4-32 Hex 1 9  
Washer, Flat 28 
Nut , 6-32 Hex 1 8 ,  1 9  
Washer, Flat 5 , 8 , 9 , 1 2 ,  1 3 ,  1 5 , 
1 7 ,  1 9, 2 1 , 22 , 25 , 26 
Washer, Flat 5 to 1 4 1 1 6 ,  1 7 ,  
1 9  t o  27 
Bushing ; Insulating 28 
Screw , 8 -32 x 3/8 Fi l 1 1  
Washer, lock 6 , 8 , 1 0 , 2 1 , 23 
Washer, Flat 1 6  
Washer, Flat 1 9  
Nut , 6-32 Hex 1 2  
Washer ,  Flat 1 6  
Nut , 1 5/32 -32 Hex 1 6  
Nut , lock 1 6  
Washe r ,  Lock 8 ,  1 2 ,  1 5 , 1 7, 24 1  
2 5  
Washer ,  Lock 5 1 9 , 1 1 , 1 3 1 26 
Washer , Lock 1 9  
Washer 1 Fl at 28 
Washer ,  Lock 5 , 7 , 9 , 1 1 , 1 3 , 1 4 ,  
1 6 ,  1 9 , 22 , 25 , 26 , 27 
s· .... i tch , D P -ST Togg l e  16  
Washer,  Lock 6 , 8 ,  1 0 ,  1 2 ,  1 3 ,  1 5 ,  
1 7 ,  1 9 , 2 1 , 22 , 25 t o  29 
Screw , 6-40 x 5/1 6  F i l  5 , 8 ,  9 ,  
1 1 ,  1 2  1 1 3  1 1 5  1 1 6  1 1 7 1 1 9 1 2 1 ,  2 2  1 
25 , 26 
B l ock , Te rmina l 7 ,  1 4 , 20 , 24 
N u t ,  1 0 -32 Hex 1 6  
Nut , 1 5/32 -32 Hex 1 6  
Ho lder ,  Fuse 5 , 7 , 9 , 1 1 ,  1 3 , 1 4 , 
1 6 , 20 , 22 , 24 , 2 6  
Res i stor, 4 ,  700 O h m  28 , 30 ,  3 1  
Resistor, 6 ,  800 O n m  30 
Res i sto r, 47 , 000 O h m  3 1  
Res i stor , 56 , 000 0 h m  32 
Res i stor ,  560 , 000 Ohm 3 2  
Res istor ,  22 , 000 O hm 3 1 , 3 2  
Res istor , 3 , 000 Ohm 30 
Res istor , 1 0 , 000 O h m  30 
S w i tch , Togg l e  5 , 7 , 9 , 1 1 ,  1 3 ,  1 4 ,  
20 , 22 , 24 , 26 
Res i stor , l OO K  O h m  28 , 3 0 1 3 1  
P I  u t e ,  0 N -0 F F 5 1  7 , 9 ,  i ; I 1 3 ,  
1 4 ,  1 6 , 20 , 22 , 24 , 26 
Resistor , 4 , 300 O h m  30 , 3 1  
C l amp , 1 /8 I D  Ca b l e  1 9  
C l a mp , 3/ 1 6 I D  Ca b l e  6 ,  1 0 ,  1 6 ,  
1 9 , 23 
C l omp , 1 /4 ! D  Cab l e  7 
C l omp , 5/1 6 ID Cob l e 1 7  
C l omp , 3/8 I D  Cab l e  1 6  
Sc rew , 8 -3 2  x 3/8 H e x  1 3 , 26 
Wash e r ,  F l a t  6 1 8 , 1 0 , 1 3 1 1 5 , 1 7 ,  
1 9 , 2 1 , 22 , 25 , 27 , 29 
Wash e r ,  F l a t  1 6  

N UM E R I CAL I ND E X  

Part 
Number 

1 25229 
1 26250 

1 26255 
1 29850 
1 29854 

1 3 1 807 
1 35563 

1 37438 
1 3744 1 
137442 
1 37604 
139143 
142709 
1 44495 

1 44835 
1 4578 1 

1 45822 

1 50040 

1 50089 
1 50966 
1 5 1 335 

1 5 1 4 1 1 
1 5 1 4 1 2  

1 5 1 4 1 5  
1 5 14 1 6  

1 5 1442 

1 5 1 572 
1 5 1 629 

1 5 1 630 

1 5 1 63 1  

1 5 1 632 

1 5 1 637 

1 5 1 658 
1 5 1 659 

1 5 1 6 6 1  
1 5 1 68 5  
1 5 1 686 
1 5 1 687 

1 5 1 693 
1 5 1 72 1  
1 5 1 7 22 

1 5 1 723 

1 5 1 8 1 8 

Descri ption and 
Page N u mber 

Nut 1 6-32 Hex 27 
Screw , 8-32 x 1 /4 Fil 5 ,  9 ,  
1 3  
Bumper, Rubber 3 , 4 ,  1 8  
Resistor , 68 0  O h m  28 , 3 1  
Resistor, 1 0 , 000 Ohm 28 , 
30 , 3 1  
Fuse , • 5 Amp 29 
Jumper, 2-3/4 "  Green 8 ,  1 2 ,  
1 5 , 1 9, 2 1  
Resistor , 1 00 O h m  30 , 32 
Resi stor, 1 200 Ohm 32 
Resistor, 1 500 Ohm 28 , 3 1  
Resistor, 620 Ohm 28 , 3 1  
Resistor, 43 , 000 Ohm 28 
Fuse , 2 Amp 1 6  
Pad , Tronsistor Mounting 
30 , 3 1  
Bush i ng , Spring 28 

"'n £0 , 

G rommet 3 , 4 , 5 ,  1 0 , 1 1 ,  1 3 ,  
1 8 , 22, 26 
Stud , O val Head 3 , 4 , 5 ,  1 0 ,  
1 1 : 1 3 .. 1 8 ,. 22 ,. 26 
Screw , 6-40 x 5/8 F i l  7, 1 0 ,  
1 2 ,  1 3 , 14/ 1 6 , 1 7 / 20 , 22 , 26 
Sc rew 1 4-40 x 1 /2 F i l  29 
l nsu l ator1 Term i nal B l ock 27 
Stud 5 J 1 9 1 1 1  to 1 7 , 1 9  to 22 , 
24 , 26, 27 
Block , Term i nal 1 61 1 7  
I nsulator, Term i nal B loc k  1 6 ,  
1 7  
B i ock 1 Term i na l  27 
Nut,  6-40 Hex 5 ,  8 1 9 , 1 1 ,  
1 2 / 1 3 , 1 5 , 1 6 , 1 7 , 1 9 , 2 1 , 2 2 ,  
25 , 26 
Screw , 6-40 x 1 /2 Hex 1 6 ,  
1 9 , 25 , 27 
Washer,  Lock 1 6  
Nut 1 6-40 Lug 7 ,  1 0 ,  1 2 , 1 3 ,  
1 7 , 1 9 , 20 , 22 , 26 
Sc rew , 6-40 x 1 /4 Hex 5 to 
1 7 1 1 9  to 27 
Screw 1 6-40 x 5/1 6  Hex 7 ,  
1 1 ,  1 2 1 1 4  1 1 7  1 1 9  1 24 
Sc rew , 6-40 x 3/8 Hex 6 , 7 , 
1 0 , 1 6 , 23 
Sc rew , 4 -40 x 1/4 F i !  6 , 8 ,  
1 0 1  1 2 , 1 3 1  1 5 1 1 9 1  2 1  f 22 1 25 1 
26 , 29 
Screw , 6-40 x 5/1 6  Fi l 24 
Screw , 6-40 x 1 /2 Fi i 5 , 8 ,  
9 I 1 2  tO 1 5 ,  1 7  I 1 9  I 2 1 ,  22 , 25,  
26 
Sc rew , 6-40 x 1 F i l i 6  
Sc rew , 4 -40 x 5/1 6  Fi i L 
Sc rew , 4-40 x 3/8 F i ! 27 
Screw , 4 -40 x 7/1 6 F i l 1 2 ,  
27 
Sc rew , 6-40 x 9/1 6  F i l 28 
Sc rew 1 6-40 x 3/4 H ex 1 6  
Sc rew 1 6-40 x 3/1 6 H e x  7 ,  9, 1 1 , 
1 4 , 22 , 23 , 24 , 2 6 , 27 
Sc rew 1 1 0 -32 x 3/8 Hex 5 ,  
7 1 9 ,  1 1 , 1 3 , 1 4 , 1 9 , 20 , 2 2 , 24 1 
26 
J u mper,  4- 1 /4 "  B lack 1 7  

I S S  1 ,  S E CT I O N  573-6 1 3 -800T C 

Part 
Number 

1 5 18 1 9 

1 5 1 827 

1 5 1 880 
1 52035 

1 5276 1 
1 52888 
1 53534 
1 53 538 
1 53799 

1 5575 1 

1 55752 

1 55753 

1 55755 

1 56740 

1 56777 
1 56875 
1 56936 

1 57230 
1 5723 1 
1 58250 

1 58252 

1 58990 
1 6 1 595 

1 62228 

1 62360 

1 64872 
1 65072 
1 7 1 533 
1 7 1 585 
! 7 1 587 
1 7 1 642 
1 7 1 829 
1 7 1 8 3 1  
1 72726 

1 73845 
1 73958 
1 77 i 1 3  
1 78844 
1 78860 

1 78863 
1 78864 
1 788 7 1  

1 80902 

1 8 1 2 66 
1 8 1 6 1 8  

D escript ion and 
Pag e Number 

J u mpe r ,  3" B l ack 8, 1 0 , 1 5 ,  
1 8 , 2 1  
Stra p ,  Term i na l 1 6 1 1 91 2 1 ,  
22 / 26 , 27 
Nut ,  4-40 Hex 28 
PI ug 6, 7 ,  1 0 ,  1 1  , 1 3 ,  1 4 ,  20 , 
22 / 26 
S tud 6 1 8 , 1 0 , 2 1 , 23 
Sc rew , 4-40 x 7/1 6 Hex 28 
Washe r  1 F l at 24 
S c rew , 6-40 x 7/1 6 H e x  1 9  
Screw 1 4 -40 x 2 1 /64 Hex 
1 9 / 27 
S l eeve , 1 /8 I D  x 1 "  Lg 
i n su lat ing 7 1 20 
S l eeve , 5/64 ID x 1 /2 "  Lg 
in su lat i ng 1 0 , 2 1  
S ! eeve 1 1/8 l D  x 1/2 "  Lg 
I nsu l at i ng 6 , 8  to 1 3 ,  1 5 ,  1 7 ,  
1 8 / 2 1 , 22 , 25 , 26 
Sl eeve 1 1 1/64 i D  x 5/8 " 
Lg I ns u l a t i ng 1 7  
Sc rew , 6-40 x 7/32 Hex 
1 1  
J u mpe r ,  2 "  B l ack 1 0  
Screw , 6-40 x 5/32 F i  I 1 9  
Sc rew , 1 /4-32 x 5/1 6 H e x  
1 9  
J u mpe r ,  6 "  B lack 8 
Ju m pe r ,  8 ' ' B l ack 8 
B lock 1 Term inal 5 , 8 1 9,  1 1 , 
1 2 , 1 3 1 1 5 , 1 9 , 2 1 , 2 2 , 25 , 2 6 
I n su la tor ; Termina l  Bl ock 
5 , 8 , 9 ,  1 1 ,  1 2 , 1 3 / 1 5 / 1 9 , 2 1 , 
22 , 25 , 26 
Bracket,  Mount ing 1 6  
Connector , 3 6  Pt Receptac !  e 
27 
I n su lator , Term i na l  B l ock 
7, 1 4 , 20 , 24 
Fuse , SL -BL . 8 Amp 5 ,.7 , 9 , 
1 1 ,  1 3 ,  1 4 , 1 6 , 20 / 22 , 26 
Stud 8 1 25 
Res i stor 1 9, 1 00 Ohm 32 
Res i stor 1 4 O h m  29 
Capa c i tor , . 22 M FD 29 
Ccpcci tcr, . 25 ,�i, FD 28 
Fuse , SL -BL  1 . 6  La mp 2--+ 
Capac i tor , . 1 5  M FD 28 , 3 i 
Capa c i tor,  10 M FD 2 9  
Res i stor,  250 O h m  6 ,  8 ,  1 0 1  
i 2 ,  1 3 ,  i S ,  1 7 ,  1 9 , 2 1 , 22 , 25 ,  
26 
Bl ock , 4 Row Term ina l 1 o  
P l a te i 6  
i n su i a tor  25 , 28 , 29 
\ /- � : · • - �  ')O ')() ') 1 't' U I I � I U I L.U 1 L / 1 ...J l  
Capac i to r , . 0 2 2  M FD 2 8 , 2 9 ,  
3 1  
Res i stor, 3 , 300 0 h m  30 
Res i stor ,  3 , 900 O h m  3 1  
S l eeve , 1 /2 I D  x 1 - 1/8 "  
L g  I n su l a t ing 1 7  
Ju mper,  3 - 1 /2 " Bra i ded 
1 6 , 1 8  
Bush i ng , I n su l a t i ng 2 5 , 29 
Capac i tor , . 0 l M FD 30 
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Pa rt 
N u mber 

1 8 1 6 1 9  
1 8 1 667 
1 8 1 675 
1 8 1 999 

1 82 1 80 
1 82284 

1 82520 
1 82523 

18275 1 
1 85688 
1 92980 
1 93053 
1 93229 
1 95 1 80 
1 95245 

1 97464 
1 98937 
300 1 1 6  
302865 
303 142 
303 1 60 
303 1 64 
304 1 94 
305298 
309868 
3 1 0926 
3 1 1 664 
3 1 2284 
3 1 2385 
3 1 5930 
3 1 593 1 
3 1 5955 
3 1 5957 
3 1 5976 
3 1 8835 
320038 
320039 
320040 
32004 1 
320042 
320045 
320047 
320048 
320049 
320050 
32005 1 
3 2005 6  

320057 
320058 
3 20408 
3204 1 0  

3204 1 6  
3204 1 8  

3 2 1 1 2 8  

3 2 1 1 29 

Page 34 

D iode 30 

Descript ion and 
Page Nu mber 

D iode 28 , 3 1  
Transistor , Power  28 
I nsu lator 7 ,  1 0 ,  1 2 ,  1 3 ,  1 4 ,  1 7 ,  1 9 ,  
20 , 22 , 26 
Resistor , 200 O h m  29 
I nsulator, . 0 1 5 "  Thk 7 ,  1 0 ,  1 2 ,  
1 3 ,  1 4 ,  1 7 , 1 9 , 20 , 22 , 26 
Recti fi er 29 
C l amp , 1 -3/8 "  I D  Mount ing 5 , 7 , 
1 0 ,  1 2 ,  1 3 ,  1 4 ,  1 7 1 1 9 1 20 , 22 , 26 
Res i stor, 3. 6K O h m  28 
P late , I d entifi cation 9 ,  1 1 , 1 3 , 22 
Lug , Termina l  25 
Capaci tor ; 2 M FD 20 
Resistor , 300 O h m  30 
Bumper,  Rubbe r 1 2 , 1 8 , 1 9 , 27 
S l eeve , 1/2 I D  x 1 - 1/2 " Lg 
In su lat ing 7 , 9 ,  1 1 ,  1 3 , 1 4 , 20 
D iod e 32 
Res istor ,  2700 Ohm 29 
Cover, I nsu lat ing 3 1  
Transistor 30 
Ca rd ,  EC 142 C i rcu i t  2 , 30 
Card ,  C i rcuit  2 , 30 
Card , C i rcu i t  2 , 32 
Lug , Term ina l  2 1  
Resistor ,  3 , 300 Ohm 29 
Resistor ,  1 ,  300 Ohm 3 1  
Capac itor,  1 5  M FD 32 
Resistor , 2, 500 Ohm 29 
Capac i tor ,  1 .  5 M FD 29 
Capac i tor, Q 1 MFD 29 , 32 
Transistor 30 
Transistor 30 
Resi stor ,  2200 Ohm 30 
Res istor , 3300 Ohm 30 
Capac i tor,  470 PF 32 
Transistor 29 
Jack , Red Test 29 
Jack , Bl ack Test 29 
Jack , O range Test 29 
Joe� , Green T est 29 
Jack ,  S l ate Te st 29 
Card , C i rcui t  28 
Capac i tor ,  2 M FD 30 
Capac i tor , . 5 MFD 30 
Capac i tor , . 1 5  MFD 30 
P l ate , Mount i ng 7 ,  1 4 , 20 
Card , C i rc u i t  30 

Bracket 5,  9, 1 1 ,  1 3 ,  1 9 , 2 2 , 2 6  
Cover ,  Top 1 2  
Cover ,  Bottom 1 2  

Term i na l , Spad e Type 6 , 2 7 

Term i na l , Spad e Type 6 , 8 , 9 , 
1 0  I 1 2  I 1 3  I 1 5  to 1 8 ,  2 1 ,  22 , 23 I 
26 , 27 
Te rm i na l , � i ng Type 1 8  
Term i na l , R i ng Type 8 , 9 ,  1 1 , 
1 2 ,  1 3 ,  1 5 ,  1 7 , 1 8 , 2 1  to 27 

Term i na l , R i ng Type 1 0 , 1 7 ,  

1 8 , 22 , 26 
T ran sfo rme r ,  Pow er  5 ,  9 ,  1 1  1 1 3 ,  
i 7 , 22 , 26 
Capac i tor , 750 M FD 5 1 7 1 1 0 , 1 2 ,  
1 3  1 1 4  f 1 7  f 1 9  f 20 1 2 2  1 26 

N UM E R I CA L  I NO EX (Cont inued) 

Part 
Numbe r 

32 1 1 30 
32 1 133 

32 1 137 
32 1 145 
32 1 148 
32 1 149 
32 1 1 5 1  
32 1 153 
32 1 1 54 
32 1 1 55 
32 1 1 56 
32 1 1 57 
32 1 1 58 
32 1 1 59 
32 1 1 60 
32 1 1 6 1  
32 1 1 64 
32 1 1 65 
32 1 1 66 
32 1 167 
32 1 1 68 
32 1 1 69 
32 1 1 70 
32 1 17 1  
32 1 1 99 

32 1 20 1  

32 1 204 
32 1 205 
32 1 207 

32 1 208 
32 1 2 1 1 
32 1 2 14 
32 1 225 

32 1 228 

3 2 1 230 

32 1 23 1  

32 1 245 
3 2 1 246 
32 1 247 
3 2 1 248 
3 2 1 249 
32 1 250 
3 2 1 252 
32 1 258 
32 1 259 

32 1 260 
3 2 1 26 1  

32 1 263 
32 1 264 
32 1 279 
3 2 1 285 
32 1 286 
32 1 288 
32 1 290 
32 1 292 
32 1 296 
32 1 297 

32 1 299 
32 1 97 5  

Desc ri pt ion and 
Pag e Number 

Card , C i rc u it 29 
I nd uctor 7, 1 1 ,  14,  1 9 , 20, 23 ,  
24 , 27 
Transi stor,  Power 25 
Transi stor 29 
S i nk ,  Heat 28 
D iode 28 
Resistor, 1 1 0 Ohm 28 
S pacer 28 
D iode 28 , 30 , 3 1  
Res i stor , 2000 O h m  28 
D iode 28 , 30 , 3 1  
Capaci tor, 500 P F  28 , 30 , 3 1  
Capaci tor, . 1 M FD 28 
Choke 28 , 29 
Potent iometer 28 
D iode 28 , 30 , 3 1  
Potentiometer 28 
Trans istor 28 , 3 1  
T ransi stor 28 , 3 1  
J u mper, 2-7 /8 " Yel l ow 28 
Ju mper,  2-7 /8 " B lue  28 
Ju mper ,  2-7 /8 " O range 28 
Jumper, 2-7/8 " Red 28 
J u mper, 3 -3/4 " B l ack  28 
Connector , 90 D eg ree Ang l e  
27  
S c rew , 1/4 -20 x 1 /2 Fi l 8 ,  
1 5 , 2 1 , 24 
Resi stor , 1 3 , 000 O h m  30 
Fi l ter Asse mb ly  1 1 , 23 , 24 
Str i p ,  Term i nal  7 , 1 1 , 1 4 , 1 9 ,  
20 , 23, 24, 27 
Pl ate 1 1 , 23 , 24 , 27 
Cover 24 
T ransformer 24 

Service .A.ssemb l y ,  E l ectri ca l  
2 , 1 3  
Service A ssemb l y ,  E l ectrical 
2 , 24 , 25 
Service Assemb l y ,  E l ectr ical  
2,  1 3  

Serv i ce Assemb ly  1 El ectrica l  
2 ,  1 1 ' 1 2  

Cab I e Assemb l y  7 
Cab l e  Assemb l y  7, 1 2  
Cab l e  Asse mbl y  7 ,  1 4  
Cab l e Assembl y  7 ,  1 2 , 1 4  
Cab l e  Assemb l y  7 
Cab I e Assemb l y  7 
Cab l e  Assemb l y  20 
Resi stor , 20 , 000 O h m  28 
Res i s tor , 1 5  Ohm 28 
Capac i tor , 1 M FD 3 1  
T rans i stor 28 , 30 1 3 1  
Res i s tor ,  1 3  O h m  28 
Capac i tor , 2 .  7 M FD 28 , 30 
Capac i tor , 1 300 M FD 24 
B racket , Moun t ing 1 1 , 1 3 , 26 
D i od e 29 
S i nk , H eat  29 
Card , C i rc u i t  2 , 29 

Res i s tor , 1 300 Oh m 28 
From e ,  Ov ter 7 , 8 ,  1 4  
F rom e ,  I nne r  8 , 1 5  

Cord , C i rc u i t  28 
Re s i s t o r ,  33 O h m  3 1  

Part 
N umber 

32 1 986 
32 1 987 
32 1 989 
32 1 99 1  

32 1 995 

32 1 996 
32 1 997 

32 1 998 
32 1 999 

323 147 
323 1 48  
323486 
323495 
32350 1 

323504 
323505 
323506 
323507 
323641 
323652 

323653 

3238 10  
3238 1 1  

3238 1 2  

3238 13  

3238 1 5  

323820 

32382 1  

323822 

323835 
32384 1 
323842 
323843 
323844 
323845 
323846 
323847 
323849 

323934 
323960 
32396 1 
323962 
323964 
323968 
323969 
323970 
32397 1 
324060 

324061 

324 1 35 

D esc ript ion and 
Page Nu mbe r 

Cover w/Bumpers 3 
Cover w/Studs 3 
Spacer 1 5, 2 1 , 25 
Driver Assembl y ,  C i rcuit  
Mag net 2 , 28 
Conta i ner, Outer 5 , 6 1 9  
to 1 3 , 22 , 23 1 26 1 27 
Cover 5, 10 , 1 1 1 1 3 , 22 , 26 
Bracket 5, 9, 1 1  , 1 2 ,  1 3 ,  1 9, 
22 , 26 
Conta i ner 1 2  
Bracket , Connector 
Mount ing 1 2  
Resistor, 36 , 000 Ohm 30 
Resistor,  1 8 , 000 Ohm 30 
Cover 8 1 15 , 2 1 , 25 
Bracket 5 1 9 , 1 3  
Bracket , Connector Mounting 
5, 9, 1 3 , 22 , 26, 27 
Frame1 Inner 25 
Cover w /Bumpers 4 
Cover w/Studs 4 
Conta i ner 24 
Pl ate 24 
Rel ay ,  SP-ST I solation 6, 8, 
1 0 , 2 1 
Rel ay ,  I solat ion 8 , 1 0 , 2 1 , 
23 
Card Assembly, C i rcuit 2, 3 1  
Se..Vice Assembl y ,  Electrical 
2 , 7 , 8  
Service Assembly, E lectrica l 
2 , 5 , 6  
Service Assembly 1 Electrica l 
2, 1 1 , 1 2 
Service Assembl y ,  El ectrica l 
2 , 7 , 8  
Service Assembl y, Electrica l 
2, 1 4, 1 5  
Service Assembl y, Electrical 
2 , 20, 2 1  
Service Assembl y ,  El ectrical 
2 , 22, 23 
Card , C ircuit  3 1  
Res istor, 300 Ohm 3 1  
Resistor, 2 1  Ohm 3 1  
Resistor, 590 Ohm 3 1  
Transistor 3 1  
Transistor 3 1  
Pad , Transistor Mounting 3 1  
S ink , Heat 30 , 3 1  
Coi l ,  1 32 Ohm 6 , 8 ,  1 0 , 2 1 , 
23 
Transistor 32 
Spacer 8 ,  1 5, 2 1 , 24 
Cover 8 
Cover 6 , 1 0 1 23 
Potentiometer 3 1  
Cab l e  Assembly 6 ,  10 
Cable Assembl y  6,  10 
Cab l e  Assembly 6 ,  10 , 1 3 , 26 
Cab l e  Assembly 6, 10 , 13 1 26 
Servi ce Asse mbl y ,  El ectrical 
2, 1 6 ,  1 7 , 1 8  
Servi c e  Assembl y ,  Electri cal 
2 ,  1 6 , 1 7 , 1 8  
Cab le 81 15 1 1 8 , 2 1 , 25 



Part 
N u mber 

3 24 1 36 
324 1 37 
324 1 38 
324 1 39 
324 1 44 
324 1 45 
324 1 47 

324 1 48 
324 1 54  
324698 

324699 
3259 1 1 
3259 1 6  
3259 1 7  
3259 1 8  

3259 1 9  
325920 
325923 
3 25924 
325925 

325927 
325929 
325930 

32620 1 
3 2623 1 
326232 
326233 
326253 
326255 
326256 
326269 
326270 

32635 1 

326352 

326353 

32 6365 
326369 
326374 
326375 
326376 
326377 
32 6378 
326382 
326383 
326390 
3263 9 1  
326392 
3 2 6393 

D esc ri ption and 
Pag e Nu mber 

Cab l e  w/Te rm i na l s  1 5 , 1 7  
Cabl e  8 ,  1 2 ,  1 5  
Cab l e  1 2 , 25 
Cab l e  8 ,  1 2 , 1 8 , 2 1  , 22 , 25 , 27 
T ransistor 28 , 30 , 3 1  
Cab l e ,  Rel a y  8 
Pad , T ransistor Mount i ng 28 , 
30 , 3 1 , 32 
Labe l 1 6  
Cab l e  1 1 , 26 
N u t ,  H 1 0  Speed 5 , 7 , 9, 1 1 ,  1 3 ,  
1 4 ,  1 9 , 20 , 22 , 26 
Cab l e ,  Rel ay 8 
Jumpe r ,  6-1/2 "  Lg Green 1 7  
Cab l e ,  Res i stor 1 7 ,  1 8  
Cab l e  w/Term i na l s  1 7  
Service Assembl y ,  E l ectrica l 
2, 1 6 ,  1 7, 1 8  
Conta i ne r  Assembiy 2 ,  1 8 , 1 9  
Fi I te r  Assembl y  1 9  
Cab l e ,  P F  Capac i tor  1 7 ,  1 8  
Cab l e , Sw i tch & Fuse 1 7 ,  1 8  
Pl ate, Mou nti ng 1 6  
h. l  L A A "  • •  I 'I U 1 1 "t -+V nex 1 7 1 £/  
Transformer 1 9  
Cabl e  w/Term i n a l s  1 8  
S l eeve , 1 -1/2 "  L g  Insu lat ing 
1 7  
Capa c i tor , 24 M FD 1 6  
Transformer Assemb l y  24 
D ec a lcoman ia 25 
Dec a lcomania 24 
Pl a te Assembl y ,  AC Pow e r  24 
Spacer 24 
Bracket 24 
Cabl e  25 
Connector1 15 Pt C i rcu i t  Ccrd 
5 , 8 , 9 ,  1 2 ,  1 3 ,  1 5 ,  1 7 ,  1 9 , 2 1 , 22 ,  
25 , 26 , 27 
Transformer Assembl y  5 ,  7 ,  9 ,  1 1 ,  
1 3 ,  1 4 ,  1 7 , 20 , 22 , 26 
Cabl e  Assem b l y 5 , 7 , 9 , 1 1 , 1 3 ,  
1 4 ,  1 7 , 20 , 22 , 24 , 26 
Cab l e  Assemb l y  5 , 7 , 9 , 1 1 , 1 3 ,  
1 4 , 1 7 , 20 , 22 , 24� 2 6  
Cabl e  8 ,  1 5  
Cab l e  1 0 , 2 2 , 26 
Lobe! 8 ,  1 2 ,  ! 4 , 25 
Label 8 , 25 
Lab e l  8! 1 2 !  1 4 ! 25 
Label  8 , 25 
Labe l 8 , 27 
Label 7, 1 1 , 22 , 26 
Decal comania 25 
J u mper,  9 "  Red 8 ,  12  
J u mpe r ,  9- 1 /2 "  White 8 
Ju mpe r ,  6- 1 /2 "  Wh ite 8, i 8  
jumper,  6- i /2 "  O rang e  8 

N UME RI CA L  I ND EX (Con t i nued) 

Part 
NtJmber 

326394 
326398 
3267 1 6  
3267 1 7  
3267 1 8  
3267 1 9  
326720 
32672 1 
326722 
326723 
32 6724 
32672 5  
32673 1 
326732 
326733 
326734 
326735 
326736 
326737 
326738 
326740 
326755 
326776 
326787 
326789 
326790 
32679 1 
326792 

326793 
326794 
326795 
326796 
327284 
327287 
327288 
327290 
32729 1 
327292 
327293 
327294 
327295 
327296 
327350 
327355 
327356 
327357 
327358 
327382 
327386 
327407 
327408 
327409 
3274 1 0  
3274 1 1 
3274 1 4  
3274 i 5  
3274 1 6  

Desc ri ption and 
Page !'lumber 

Ju mpe r ,  4 "  Red 8 
Cab l e  9 
Container  1 6 ,  1 7  
Post 1 6  
C l a m p  1 6  
L i d , Conta i ne r  1 6  
Fra m e ,  Ou ter 1 9  
Spacer 1 9  
Frame , I nner 1 9  
Cover,  I nner 1 8  
Cove r,  O u t e r  1 8  
Bracket , Mount ing 1 7  
Bush i ng 1 6  
Stud 1 6  
Spac e r , 1 1 /32 " Thk 1 6  
Nut , 1 0 -32 H ex 1 6  
Post 1 7  
Cab l e  w/Term i na l s  1 7 , 1 8  
Cab l e  wjTerm ina ls  1 8  
Cov e r  w/! n sul ator 1 9  
P late 1 7  
J u mper , 3 - 1 /2 "  G reen 2 1  
Capa c i tor,  . 47 M FD 3 1  
Cove r,  Swi tch 2 1  
Cab l e  24 
Fra m e , I nner 2 1  
Frame , O uter 20 , 2 1  
Service Assem b l y ,  E l ectrical  
2 , 26 , 27 
Cab l e  Assemb l y  6, 27 
I nsul ator 27 
Conta i ner,  I nn e r  27 
Cab l e  w/Term i na l s  27 
Cove r ,  I nner 27 
Cab l e  Assembl y 27 
Bracket 27 
Cab l e  Assembl y 25 
Cab l e  Assembl y  25 
Cab l e  Assembl y  25 
Cabl e  Asse mb l y  25 
Cab l e  A ssemb l y  20 
Cab l e Assembly 20 
Cab l e  Assemb l y  20 
Fro m e ,  Outer 24 
Cob l e  Assemb l y  22 
Cab l e  A ssemb l y  22 
Cab l e  w/Te rm i na l s  2 1  
Cab l e  2 3  
Spacer  1 2  
D eca l comania 6 ,  1 0 ,  1 3 , 23 ,  27 
Cab i e  w/Term ino i 2 1  
Cab l e  w/Term i no l  2 1  
Cob l e  w/Term i no l 2 1  
Cabl e w/Term i na l 2 1  
Cob l e  w/Term i na l  2 1  
Cabl e w/Term inal  2 1  
Cab i e  w/Te rm i no l 2 1  
Cob i e w/Te rm i no l 2 1  

1 ss  1 ,  S E CT I O N 573-6 1 3.:.8oOT c 

Part 
N;;mber 

3274 1 7  
3274 1 8  
327442 
327444 

327779 
32778 1 
327782 
327783 
327784 
327785 
327786 
327788 
327789 
327790 
327792 
327793 
327794 
328066 
328453 
330526 

330527 
330593 
330642 

330643 
330644 
330666 

330835 

330836 

330837 
330838 
330840 
33084 1 
330842 
330843 
33085 1 
330852 
330853 
333522 

333523 

333524 

333532 
333603 
334 1 90 

33455 1 
33475 1 

D esc ript ion a nd 
Page Numbei 

Cob l e w/Term in o l 2 1  
Cob l e  w/Term i no l s  23 
Brock et 1 9  
Capa c i tor , 2 'v\ FD 7 ,  1 1 , 
1 4 , 1 9 , 23 , 24 , 27 

D ecalc omania 1 3  
D eca l comania 24 
Deco !comanic 1 3  
D eca l comania 1 1  
D eca l comania 8 
D eca l comania 6 
D ecal comania 1 1  
D eca l comania 8 
D eca l comania 1 4  
D ec a l comania 20 , 23 
Dec a l co man ia 27 
Resi sto r !  1 8  O h m  30 
D iode 29 
Cord , C i rc u i t  30 
D ecal comania 8 
Serv i ce Assem b l y !  
E l ectr ica l  2 , 7 , 8  
D eca l comania 8 
Capac i tor , . 02 M FD  30 
Resi stor, 1 ,  300 , 000 O h m  
32 
Resi stor, 56, 000 Ohm 30 
Resi stor , 390 , 000 Ohm 32 
Faste ner,  W i ng ,  T ype 6 , 8 ,  
1 0 , 2 1 , 23 
Serv i ce Assembl y ,  
E l ectri c a l  2 ,  7 ,  8 
Se rv i r.e .A.ssemb! y , 
E i ectr icoi  2 , 9 ,  1 0  
Cob l e  w/Term ina l 8 
D eca l comania 8 
Cab i e  W/!erm i n a i  9 
D eca l coman ia 1 0  
D eca l coma n i a  1 0  
Cab l e w/Te rm i no l 9 
D eca l comania 1 6  
D eca l coma n i a  1 6  
D ecalcomania 1 6  
Servi ce Assemb l y ,  
E l ect ri ca l  2 , 7 , 8 
Service Assemb l y ,  
E l ect ri ca l  2 , 9 , 1 0  
Se rvice Assemb l y , 
E l ect r ica l  2 , 7 , 8  
Cab ! e  · ... · ... ,11Te im i na l  8 
Cord , C i rc u i t  32 
Se rv i c e  .A, ssemb! y ,  
E l ectr ical  2 ,  7 ,  8 
D eca l coma n i a  8 
D eca l comania 8 
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S ECT ION 573-613-BO l TC 

1 16783 

1 5 1 939 � 

320300 / 
305 15 1� � 

I 
L 

r- -o - - -
Suppl ied / 1 
w/320300 � 

I 
I 

I 90789 --® I 
1 1 5 1 427-...._ i I �  
I 

Supp l i ed � 
w/1 16783 �� 

� 

1 7 1 525----

�� 1 1 6785 

R �- Suppl ied � · - w/1 65008 

--- 305 144 

I j / 3646 
I 1 / ""'3354 v 
I / / 
I 
[,. ""'  

---- 1 7 1 54 1  

/:;;(� I I3204 18  
1 5 1 8 1 9 __..--- t·  

F I G U R E 1 . 3 0 5 1 4 3 R E C T I F I E R  A S S E M B L Y (6 V O L T )  

Pag e 2 

t----- 1093 
C!!)-44048 

) 

---- 158286 

I �- 1 5276 1 

-----305 1 50  
� --2 1 9 1  � 1 5 1 659 



/ 1 35563 
/ 

6/-@ 155755 

F i G U R E  2 .  C A B L E C O M P O N E N T S  

I SS  l ,  SECTION 573 -6 l 3 -80 l TC 

� --- CD 0@ 3 204 1 8  /00320420 
� 

CD 324685 Cab l e  w. · T e rm i na l s  
0 326763 Cab l e  w /  T e r m i na l s  
@ 324 1 5 2 Ca b l e  Assemb l y  
0 S upp l ied w/ 1 35563 

Pag e 3 



S E CT I O N  573-6 1 3 -80 1 T C 

Part 
Number 

1 093 
2 1 9 1 
33.54 
3598 
3646 
7002 

44048 
90789 

1 1 6783 
1 1 6785 
1 35563 
1 5 1 427 

Page 4 
4 Pages 

D escript i on and 
Page Nu mber 

Sc rew , 8-32 x 7/1 6  Fi l 2 
Washer,  Lock 2 
N u t ,  8 -32 Hex 2 
Nu t ,  6-40 Hex 2 
Washer, Lock 2 
Washer, Flat 2 
Washer, F lat 2 
Washer,  F lat 2 
Ho l der, Fuse 2 
Fuse , • 3 Amp 2 
J u mper, 2-3/4 "  G reen 3 
P late ,  C lamp 2 

N U M E R I CA L  I ND EX 

Part Desc ription and Part Descri ption and 
N u mber Page Number Number Page N umber 

1 5 1 659 Sc rew , 6-40 x 1 /2 Fi l 2 1 58286 Transformer 2 
1 5 1 8 1 9  Ju mper, 3 "  B l ack 2 1 65008 Turret,  Term i na l 2 
1 5 1 939 G rommet, Ru bber 2 1 7 1 525 Resistor, 1 000 O h m  2 
1 52465 Connector, 20 Pt Receptac l e  1 7 1 .54 1  D iode 2 

3 305 143 Rec t i fi e r  Assembl y  1 , 2 
1 52466 Connector , 2 1  Pt Receptac l e  305 1 44 P l ate , Mounting 2 

3 305 1 50  Bl ock , Termi na l 2 
1 5276 1 Stud 2 305 1 5 1  Washer, I n sulat i ng 2 
1 55755 S l eeve , 1 1/64 I D  x 5/8 "  Lg 320300 Capac i tor,  5000 M FD 2 

I nsul at i ng 3 3204 1 8  Term i na l , Ri ng Type 2 , 3  
1 55859 Screw , 4-40 Spl 3 320420 Term inal , Ri ng Type 3 
1 5586 1 Washer, Lock 3 324 1 52 Cab l e  Assembly 3 

324685 Cab l e  w/Terminal s 3 
326763 Cab l e  w/Termi na l s  3 



2 8  KSR AND RO SETS 

AN/ FGC- 148 
28RFK2 002B/ 009/AVX/ BR 

-
lt) 

I 
lt) .!a:: -q< J-4 il) -

0 rJl 
� � � il) .c 00 bD 1::: ,.C 

::;:a � J-4 ..... ;:I 0 0 � § 00 0 "J � C) c3 0::: < < < � d z- z- ............ � 
LC':I co -q< � � 0::: 0::: c:n co LC':I 
t- c:n t-

� lt) co M M -.::t' -q< 
C"j M M lt) t- 0 lt) 
....... ....... ...... ....... ...... ....... """' 

WDP � � 0.. � 0.. 0.. 0.. � � � � � � � 

005 0  28RFC2002 B/ 009/ AVX/ BR 

CHART B 

COMPONENTS 

0::: 0::: 0::: :::: :::: z z � � � co """' 
0 N 0::: 0::: 0::: � t- M M 

C\1 M ....... ....... ....... � � < 
N C\1 C'\l :::::> :::::> c:n ....... ....... M u u u 00 rn Ln <0 co t-
< < 0.. � � � � � � 
....:� ....:� � ....:� � ....:l � � , ...... 

ISS 1, SECTION 573-600- lOOTC 

SETS OF GEARS 

Baud 

C\1 
-.::r' 0 It:) LC':I 

.!a:: t- LC':I t- t-
u � 0::: Part No. 
:>.. 

* * * * * * * � 
LC':I co 0 0 � co """' 0::: -

0 C\l C\1 N co co """' t- � 0.. LC':I � It:) LC':I r:/1 0 C'\l C\1 co 0 0 c:n � 0 ...... c:n 0 0 0 
0 """' � � -.::t' m c.o N lt) Ln co .... M 0 0 t-

6 N C\1 N N C\1 N N ....... � M N 
0 

M l;'j � M M M C"'? M M 
M 

c.o <0 c.o ...... :::::> � M :::: :>.. """' -q< ,_, -< < < < < < < 0.. ....... ...... ...... M � c:Q � � z (j) U1 00 00 00 Vl 00 � 0 
� ....:� � ..:; �� ;i:l � w r:il � r:il � � u 

----+-------: ---+--- - -- ------ . p-· --j 

j X I l I X I I X  :.._ __________ __._ __ ....1-_,L _ _.__...____.__.....�..__J......_--L.. ____ .__ __ ____.I------------'------- , ________ ·------�-..__- ---- ----� 

* For c omponP.nt� of ESA, �ee '::! �2.!'! i� Sc cticu. 573 -G 13 - 1GGTC 
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CHART C 

COMPONENTS 

28 MULTIPLE PAGE 
PRINTER SETS WDP 

AN/ UGR- 10 0 100 
28R FL7400B/ 004/ AMB/ BR 

AN/ UGR- 10X 0 100 
28RFL7400B/ 004/ AZB/ BR 

AN/ UGC- 6 1  0099 
28RFL73 00A/004/ AAA/ BR 

AN/UGC- 6 1X 009 9 
28RFL73 00A/ 004/ AJA/ BR 

AN/ UGC- 6 1Y 0099 
28R FL73 00A/ 004/ ABA/ BR 

0 0 IJ IJ < < z- z-0::: 0::: 
(j) 0 
"i:t' 1.t:l 
..... ..... 

� � 
....:l ....:l 

2 8RFC7 400B/ 004/ AMB/BR 

I 4 

2 8RFC7 400B/ 004/ A ZB/ BR 

I 4 

28RFC73 00A/ 004/ AAA/ BR 
3 l 

28RFC73 00A/ 004/ AJA/ BR 
3 I 

28RFC73 00A/ 004/ AJA/ BR 
3 I 

* For components of ESA, see  chart in Section 573 - 6 13 - lOOTC. 

0::: 0::: * CQ c:o z 00 

0 ..... 0::: "" 

00 00 < N 

"" "" 
..... 

CJ CJ ............ C\1 
..... CO? < < r- < CQ CQ � r.n. 

....:l ....:l ....:l � 

1 1 

1 1 

1 1 

1 1 

1 1 

CHART D 

COMPON ENTS 

28 TYPING 
REPERFORATOR 

SRTR AND RO SETS WDP 

TT- 57 1/UG 006 1 
R FP6 000A/ 005/ AAX/ BR 

TT2 53 ( )/ UG 003 1 
28R FP62 00A/005/ AAX/ BR 

TT6 05/ UG 0 1 1 1  
2 8R FP6000B/ 004/XXX/ BR 

* * ..... 0::: 0::: � M 0 N 0 (j) � CQ 0::: ..... M "i:t' ..... 
(j) 0 

00 C\1 ..... 00 CQ ..... (j) N ..... ..... CO? M 
0 ..... L(') 

M 
0 N N 

N N N 
..... C\l C\l 00 M M M M M 

CJ CJ c:::: v 1""1 § C\l � � ,..., ...... M � 0.. � r.n. r.n. ...:l :E r.n. ....:l ....:l ....:l � � ..J lf.l CJ � 

I 28R FC6 000A/ 005/ AAX/ Bh 
X I 1 l I I I I I 
28R FC6 200A/ 001 I AAX/ BR 1 1 x 1 x x 1 x 1x 1 x 1 x 
28R F C6 000B/ 004/XXX/ BR 

I X I I I I I I I 
* For components of ESA, see chart in Section 573 - 6 13 - 100TC . 

.;.. .;.. Gear Shlit Assembly wr t:i U, 'f o, 100 w 1:' Nl . 

� < 
0::: � c:o < 
C\l 00 
t- 00 fY ...... � ....... � 0-; ....:l ....:l 

X I I 

X 

--L-

ISS 1, SECTION 573-600- lOOTC 

SETS OF GEARS 

Baud 
"" "" 

"i:t' "i:t' tf:) tf:) 
t- t- t- t-

Part No. 
* * 
� t-
N N 0 tf:) tf:) I.() 
t- t- 0 0) 0 0 
"" "" ..... · oo  00 ..... "" r- C\1 tf:) r-
CO? M M "" N M "i:t' L(') (j) ..... M C\1 
M M ;:J ;:J ;:J ;:J 0 0 L(') � � ..... 

< < ..... ..... ..... M 
r.n. r:n :E :E :E :E ::;; � 
� � ....:l ....:l ....:l ....:l ..J ....:l 

1 4 4 

1 4 I 4 

I 
1 1 2 I 3 

1 1 2 3 

1 2 1 

SETS OF GEARS 

Q.) Baud 
00. 
.... 

co C\1 

b.O "i:t' 
t-

I c: I I :§ I z 0::: - * I Part No . 
0::: r.n. � ..... 

< � M 
0 * 1.(') 

..... l.f"J "" 
0 * * I �  (j) 

..... -.:1' � :-.J 

� N * C\1 -.:1' C\l 
� 

u 00 � l{) ..... 

...... r- M .-, � 
- I �  c:q CQ ..... < I �  - .-f r c:::: 0::: � r.n. � ....:l ..J ..J ....:l r � ..J ....:l 

X X X 

X X X X 

X x l x l X 
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CHART E 

COMPONENTS 

"0 
$.4 eli "'0 u M 

0:: * 
co;! 

..-f u m N 0') 
N 

'1""4 0) 0') 0 
� 
'1""4 

0 r:- ..-f 0') 
N 1:0 N N 

M 

N 0 u CO') '1""4 
M � M 

TRANSMITTER � < N � M H 
WDP 

r:n. 00. 
DISTRIBUTOR SETS H � u P-1 � 

TT570/UG 0058 R FT5 000B/XXX/ AAS/ BR 
28RFT5000B/XXX/ AAS/BR X 1 X I X I X I X 

TT603/UG 0058 RFT5 000A/XXX/ AAB/ BR 
� � � 

I 2 8R FT5UUUA/ XXX/ AAB/ BR I I X I 
* For c omponents of ESA, see chart in Section 573 - 6 13 - l OOTC 

CHART F 

'-' 0 � � * < < * � 0:: '-..... '-..... z co (l:l z z 0:: N M 0:: 0:: * 
* u 0 0 0) c.o � � M In In � 

28/3 2 COMPACT u u ,....; '1""4 co � 
P-1 P-1 P-1 � � � 

PRL'l\IT E R  SETS WDP � � � � ....:l ....:l 

AN/ UGR- 9  0029 
28R FH8000B/ 002/ AAA/ BR X X X 

AN/ UGR-9X 0029 
2 8R FH8000B/ 002/ AAB/ BR X X X 

AN/ UGC -20A 0 1 23 
2 8RFH800 1A/002/ AAC/BR X X X 

* For components of ESA, see  chart in Section 573 - 6 1 3 - lOOTC. 
"'"' Gear Shift A sse mbly for 4 5 . 5 ,  50,  and 75 WPM. 

COMPONENTS 

* 
,....; 
M 
C\1 

t- ,....; ,....; 
M lD C\1 

:::> :::> M 

:E :E < 
r:Jl 

....:l ....:l � 

X X 

X X 

X 

* * 
0 -
C\1 N 
'1""4 '1""4 
M � 
N N 
M C") 

< < 
r:Jl Cl.l � � 

X X 

0 
'1""4 
co 
M 
N 
C") � 
Cl.l 

X I 
X 

X 

t-
M � 
H 

X 

0 
M 
'1""4 
M 
N Q 
H 
....:l 

X 

ISS 1, SE CTION 573 -600- lOOTC 

0 
N 0') co 
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