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REPAIR ~D MAINTENANCE INSTRUCTIONS FOR TSEC{KL-7-JOINT 

LETTER OF PROMULGATION 
I 

1. KAM-1/TSEC is a CONFIDENTIAL Registered Publication and will be handled, stored, 
and accounted for in accordance with the current regulations of the appropriate Department, 
Agency, or other cohtrolling authority, pertaining to registered cryptomaterial. Cryptoclearance 
is not required for personnel having access to this publication. 

2. KAM-1/TSEC will become effective upon receipt, and will supersede AFSAG 1233 and 
AFSAG 1233-1, at \which time ~estruction of AFSAG 1~ and AFSAG 1233-1 is authorized. 
Instructions for thej eventual disposal of this publication wi1l be issued at an appropriate time 
by the Director, National Security Agency. 

r 
I . 

3 •. Changes to ~is publication will be promulgated by means of a printed change, letter, 
memorandum or m~ge. Individuals entering such changes shall so indicate on the Record of 
Corrections page included herein as page 5. 

I 
I 

4. This publicat~on is distributed to authorized holders of TSEC/KL--7 (AFSAM 7) and as-
sociated publications: · 

5. THIS PUBLICATION CONTAINS INFORMATION AFFECTING THE NATIONAL DEFENSE OF 
' THE UNITED STATES WITHIN THE MEANING OF THE ESPIONAGE LAWS, TITLE 18, U.S. C., SEC-

TIONS 793, 794, AND 798. ITS TRANSMISSION OR THE REVELATION OF ITS CONTENTS IN ANY 
MANNER TO AN UNA,UTHORIZED PERSON IS PROHmiTED BY LAW . 

I 

6. IT IS FORBIDDEN TO MAKE EXTRACTS FROM OR TO COPY THIS PUBLICATION WITHOUT 
SPECIFIC AUTHORITY FROM THE DIRECTOR, NATIONAL SECURITY AGENCY. 

I 

7. This publicati~n may be carried in aircraft for use therein. 

I 
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RALPH J. CANINE 
Lieutenant General, US Army 

Director 
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FLYLEAF RECEIPT 

·~·· 

From: ... ---······ .................................................................. _ .............................................................................................................. . 
(Title) (Name of Command) 

To:.-................................................................................................................................................................................................. .. 

Subject: KAM-1/TSEC Register No .......... ! ...................... . 

The subject publication has been received and checked against the List of Eff~ve Pages contained therein by: 

a. No discrepancies were found. 

b. Discrepancies were found as follows: 

(Date) · 

(Custodian's Sig., Rank, Serial No.) 

("X" out a. or b. as 
appropriate) 

(Signature of Commanding Officer) 
(Required of Navy Commands only) 
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FLYLEAF RECEIPT 

From: ... _____ ............................................................................................................................... : ...................................................... . 
(Title) (Name of Command) 

To:.-........... : ....................................................................................................................................................................................... . 

Subject: KAM-1/TSEC !Wgister No .......................... 1 ..... . 

The subject publication has been received and checked against thl! List of Effective P. contained therein by: 

a, No discrepancies were found. 

b. Discrepancies were found as follows: 

(Date) 

(Custodian's Sig., Rank, Serial No.) 

("X" out a. or b. as 
appropriate) 

(Signature of Commanding Officer) 
(Required of Navy Commands only) ,1! 
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From:·-----······-·············--··---··-·····---------------·--··--·-..-........................................................................................................................ . 
(Title} (Name of Command) 

To:.-.................................................................................................................................................................................................. . 

Subject: KAM-1/TSEC ~gister No:: .................. ! ........... . 

The subject publication has been received and checked against the Lillt of Effective Pages contained therein by: 

a. No discrepancies wern found. 

b. Dillerepancies were found as follows: 

(Date) 

(Custodian's Sig., Rank, Serial No.) 

("X" out a. or b. 118 

appropriate) 

(Signature of Commanding Officer) 
(Required of Navy Commands only) 
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LlST OF EFFECTIVE PAGES 

Note: BLANK pages are not indicated in the Page Numbers column when they fall within a 
group listing of page numbers. However, all BLANK pages in the publication are ac-
counted for by means of the notation "Reverse (Page. ___ ) Blank" printed in the lower 
right~hand corner of each page immediately preceding the BLANK page. 

· SUBJECT 
Effective 

Pages 

Title Page.---------~------------- ORIGINAL 1 ..r ..,. 
Letter of Promulgation _____________ ORIGINAL 2 

List of Effective Pages. ___ . ___ . ____ Change No. 3 3-4 

Page Numbers 
(Inclusive) 

Record of Corrections ______________ ORIGINAL 5 Reverse (Page 6)Biank 

Table of Contents _________________ Change No.1 7-lr'Reverse (Page 12) Blank 

List of Illustrations._______________ Change No. 1 13-14/ 

CHAPTER L ____________________ Change No.3 15"Reverse (Page 16) Blank 

CHAPTER 2--------------------- ORIGINAL 17-20 _.,-
Change No.1 21-22-' 

CHAPTER 3. ______ ------ ______ --l ORIGINAL 23-26,... 

Change No. 1 27-2S" 
ORIGINAL 29-31 'Reverse (Page 32) Blank 

CHAPTER 4 ____________________ J ORIGINAL 33-50"" ~ 

Change No.1 50.1-50.2 
ORIGINAL 51-64..-
Change No. 1 65-67 fteverse (Page 68) Blank 

CHAP'I'ER 5 ____________________ J ORIGINAL 69-100 1 

Change No. 2 101-104 ./ 

CHAPTER 6_ ------------ ____ --J ORIGINAL 105-114"' 
Change No. 1 115-116 
ORIGINAL 117-118 

CHAPTER 7 ---·--- .. ____ ------ __ .j ORIGINAL 119-120 
Change No. 2 121-122 
ORIGINAL 1.23-143 'Reverse (Page 144.) Blank 

CHAPTER 8---------------------! ORIGINAL l45-159~everse (Page 160) Blank 
Change No. 2 161~162 

Change No. 1 162.1-162.2 

C_HAPTER 9-------··------------1 Change No.3 163-165 Reverse (Page 166) Blank 
F1gures 1-2----------------------- Change No.3 167-170 
Figure 3___ _ __ _ _ _ __ __ __ __ __ _ __ _ _ _ ORIGINAL 171-172 

Figure 4 .. ------------------------ Change No.3 173-174 
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1 LIST OF EFFECTIVE PAGES-(Continued} 

I 

SUBJECT 
j. 

Effective 
Pages 

Figures 5-8 .•.. -'- _________________ ORIGINAL 175-182 

Figure 9 ________ : ___________________ Change No.1 183-184 

Figure lO ______ _L _________________ ORIGINAL 185-186 

Figure 11-------~----------------- Change No.2 187-188 

Figures 12-29 •.. ~- ___________ • _ --· ORIGINAL 189-224 

Figure 30 ........ ~~----------------- Change No.3 225-226 

Figures 31-33 ...• \- ______________ . _ ORIGINAL 227-232 

Figure 34·-------\----------------- Change No.1 233-284 
Figures .35-38 ...• L -~·---- ____ •. ____ ORd;INAL 235-242 ,.,.,,. \ 

·Figures 39-40 _____________________ Change No.2 243-244 

F
. I 1gures 41-42 ____ L _______________ Change No.1 245-246 

1 
Figures 43-44 .. ___ ~--- _______ • _____ ORIGINAL 247-248 

Page Numbers 
(Inclusive) 

I 

Figures45-57B __ _1 ___________ • ___ • Change No. 1 249-262.1 Reverse (Page 262.2) Blank 

Figures 58-61_ __ ) ________________ Change No.2 263-269 Reverse (Page 270) Blank 

Figures 62-65 _ .. __ 1,. ____ • _ _ _ _ _ _ _ _ _ ORIGINAL 271-277 Reverse (Page 278) Blank 

Figure 66 ________ _1_-------------·j Change No.2 278.1 Reverse (Page 278.2) Blank 

List of Replacement Parts_________ ORIGINAL 279-283 Reverse (Page 284) Blank 

Numerical List of P~ts- ______ . _. _. Change No. 1 285-300.2 
1 

Appendix A-List of Recommended 
Tools ... _________ ~--------------1 Change No.2 !301-302 

I 

Appendix B-Interchangeability of 
Superseded Part Numbers _______ ~ Change No.1 1303-304.23 Reverse (Page 304.24) Blank 

Appendix C-:-ReplaJeable Parts for 
Devices Used Wi'th the TSEC/ 
KL-7 ____________ 1 _____________ j Change No. 21305-306 

1ndex ______________ 
1
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1001. Introduction. 

CHAPTER 1 

GENERAL 

1000-SCOPE 

KAM-1/TSEC. 

a. This publication, "Repair and Maintenance Instructions for TSECjKL-7 (AFSAM 7)
Joint" (short title KAM-1/TSEC) is e6lfFI'E>Bt'i't'lAL and will be handled accordingly, 
It contains detailed instructions for the repair and maintenance of the TSEC/KL-7. 

b. Current operating instructions for TSEC/KL-7 are published for the guidance of operating 
personnel but may be referred to by maintenance personneL 

c. No persons will attempt to perform repair and maintenance work on the TSEC/KL-7 unless 
they have successfully completed an approved course of instruction in the maintenance of the 
TSEC/KL-7 and are familiar with this publication. An "approved course of instruction" 
shall be construed to mean any training which is recognized by appropriate military Service 
or Federal Agency authority as meeting the requirements to fully qualify trainees in the re
pair and maintenance of the TSEC/KL-7. 

1002. Comments or Recommendations.-Comments and/or recommendations concerning 
the contents of KAM-1(fSEC are invited. They should be forwarded, through normal Service 
channels, to the Assistant Director, National Security Agency, 3801 Nebraska Ave., N. W., 
Washington 25, D. C., ATTN: ENG. 
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CHAPTER l 

INTRODUCTION AND DESCRIPTION 

2000-fNTRODUCTION 

KAM-1/TSEC 

2001. General.-TSEC/KL-7 is a compact, portable, light weight cipher machine designed for 
off-line use. It is a keyboard-operated, electro-me<~hanical cipher machine that can encipher or 
decipher messages at any speed UJ> to 60 words per minute. The enciphered and deciphered text 
it produces is printed on a gummed paper tape. 

lOOl. Classification of Parts.-The major component assemblies of TSEC/KL-7 and its acces
sories, together with their respective designations and classifications, are listed below. 

a. The base, designated KLB-7/TSEC, in~ludes the sliding contact board and guide-rail assembly, 
contact panel, printer unit, and brackets. It is not registered and is not classified. The 
serial number stamped on its nameplate is for nccounting purposes only. 

b. The 36-point rotor stepping unit, designated KLA-7(1'SEC is a registered cryptographic item, 
classified CONFIDENTIAL. 

c. The 36-point cipher unit, designated KLK-7/TSEC, is a registered cryptographic item, clas
sified CONFIDENTIAL. 

d. The carrying case is not registered and is not classified. The serial number stamped on its 
name plate is for accounting purposes only. 

e. The power converter, CE 87066, is not registered and is not classified. The serial number 
stamped on its name plate is for accounting purposes only. 

f. The accessory case, CE 87075, is not registered and is not classified. The serial number 
·stamped on its name plate is for accounting purposes only. 

g. 

h. 
i. 

2003. Safe&uardin& of Equiprnent.-TSEC/KL-7, together with its associated equipment, 
will be handled and accounted for in accordance with regulations of each Service governing the 
handling of ctyptomaterial. Specific requirements Cor proper safeguarding of registered crypto
material are contained in KAG-1/TSEC (formerly AFSAG 1210), "Cryptographic Operations-
'!Hmrt." . 
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2100--DESCRIPTION 

2101. Size, Weight, and Power Requirements. 
I 

KAM-1/TSEC 

a. The TSEC/KLf-7 cipher machine is 12 inches wid~, 12 inches long, and 6% inches high. The 
carrying case is)l5 inches long, 9% inches wide, and 14 inches deep. 

b. TSEC/KL-7, including the KLA-7fTSEC stepping unit and the KLK-7/TSEC cipher 
unit weighs 20.5 pounds. The field carrying case weighs 12.5 pounds. Packed in its carrying 
case, the weight is 38 pounds. 

c. Normal power ~quirements of TSEC/KL-7 are 2.5 amperes at 24 volts DC, but the unit will 
operate over an~ input voltage range of from 21 to 31 volts. Where the cble power is 
110 volts or 220 volts AC, the required DC input is furnished by the {H; 6 power con

f 
verter. 

1 

2101. Component:Assemblies.-TSEC/KL-7 is composed of the following assemblies; a base, 
keyboard, sliding cohtact board and guide rails, contact pane}, printer unit, cipher unit, and rotor 
stepping unit. Thelassociated accessory equipment includes an AC power convertet i€)13 8'T9SS), 
a carrying case, offi~e case, and an accessories and case assembly. A brief explanation, which 
describes the general function of each assembly, follows. 

l 
a. Base Assembly.1 The base assembly (fig. 1) is the supporting frame on which the other com-

ponents of the cipher machine are mounted. Tracks, which are machined along the four sides, 
and two brackets! engage shock mounts which are fastened within the carrying case and cover, 
thereby providing the required support during transportation. Supports and threaded in~ 
serts, positioned throughout the base, provide the means of locating, fastening, and support
ing the various ccimponents. Threaded inserts at the comers provide for mounting the base 
within the office ~- Two spring-loaded pins, which project through the bottom of the base, 
and a slotted spring stop allow the cipher machine to be pulled forward from the case to an 
operating positio~ and a rotor-access position, while preventing the machine being being pul
led completely out of the case unintentionally. When the front pin hits the end of the slot 
in the spring sto~. the machine is in its operating position. Depression of the spring stop 
while pulling forw'ard on the machine until the second pin hits the end of the slot positions 
the machine for easy access to the cipher unit without removing the machine completely 
from the case. ; 

b. Keyboard and Sliding Contact Board Assemblies.-The keyboard assembly (fig. 1), together 
with the sliding c6ntact board which is located beneath it, serves as a typing keyboard and 
multi·circuit switching device which establishes the various circuits of the cipher machine. 
The keyboard assembly contains 29 key switches, a space bar, the function selector handle 
for the sli<ling contact board, fuse holders, and a power cable and cover plate assembly. It 
is mounted directly on the contact panel assembly and is therefore electrically insulated from 
the metal base ~bly. It is removable as a unit. The electric power input to the cipher 
machine is through\ the keyboard and sliding contact board assemblies. 

c. Contact Panel Assembly.-The contact panel assembly (fig. 2) carries the contacts through 
which the connecti6ns between the motor-generator, rotor stepping unit, and sliding contact 
board are establisbJd. It also carl'ies the tube sockets, and the studs to which the resistors, 
capacitors, and genrtanium diodes are fastened. The contact panel is made of an electrical 
insulating material :(md is fastened directly to the metal base. 

d. Printer Assembly.-'rhe printer assembly (fig. 3), which~ mounted on the left side of the base 
assembly (fig. 1), co;nsists of a motor--generator, pulse generator, print magnet assembly, tape 
and ribbon feed assemblies, and drive link assembly. It provides the mechanical power for 
the rotor stepping unit, the high voltage required by the electronic circuits, and precisely~ 
timed electrical pul~ which initiate the printing of characters on the gummed tape. It also 
automatica1ly provi~es the spacing required between words, and opens and closes predeter~ 
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mined circuits at the proper times. It is fastened to the base assembly by four captive serews 
and is removable as a unit. 

e. Rotor Stepping Unit Assembl11.-The rotor stepping unit assembly (fig. 4} automatically steps 
the rotors of the ciphf'" unit in a definite but unrecognizable pattern during the enciphering 
and deciphering functions. Rotor set keys provide a means of stepping the rotors individuaUy 
when the selector handle is set to the P (plain text) position. The rotor stepping unit is se
cured to the base assembly in the position mown in figure 1 and may be removed from the 
base as a unit, with or without the cipher unit attnehed. A mechanical counter, which is at
tached to the front of the rotor stepping unit, counts each eyele made by the cipher machine. 

f. Cipher Unit Assembly.-The cipher unit a.sSembly (fig. 4) houses the rotors (seven movable 
and one stationary) which are stepped in a definite pattern for the enciphering and deciphering 
functions. · The cipher unit is fastened to the rotor stepping unit by means or latches whic.h 
fit over the ends of the rotor shaft and lock it in position. 

g. AC Power.9onverter.-The AC power converter (fig. 56) is designed to convert either 110-volt 
or 220-volt AC power into the 21 to 31 volts of DC power required for operation of TSEC/KL-7. 
A slide-type switch located on top of the Converter is employed to set the converter for opera
tion on 100- 125-volt or 200- 250-volt, 50- 60-cycle AC power. Two fuse holders are supplied, 
one being connected in one side of the AC input line to afford protection against accidental 
connection to a 220-volt source when set up for 110-volt operation, whiJe the other holds a 
spare fuse. 

h. Carrying Case Assembly.-The carrying ease assembly (fig. 1) provides a shock- and moisture
resistant container for transporting the cipher machine, either by hand or on a standard pack~ 
board. It is designed so that the cipher machine may be operated without withdrawing it 
completely from the case. In addition, the ca..~~e provides a eopy holder and storage space for 
the operating light, cable, additional paper tape, and spare typewriter ribbons. 

i. Accessories and Case Assembly.-The accessories and case assembly (fig. 55) resembles the car
rying case in outward appearance. However, it is equipped with interior fittings for storage 
of accessory and spare equipment for TSEC/KL-7. The equipment contained in the acces
sories ease will vary in accordance with the needs of a particular installation. 

j. Office Case Assembly.-At time of publication of this document, details of design and con
struction of the office ease· were not available. Therefore, references to the office ease will be 
of a general nature only. 

2103. General Function (fig. 8).-TSEC/KL-7 is an electro-mechanical cipher machine which 
produces plain text, an enciphered version of t>lain text, or a plain text (deciphered) version of 
an enciphered message on paper tape by means of a print-on-the-fty mechanism. Each time a 
key is depressed, a letter character is printed, the tape and inked ribbon are advanced one space 
and, when enciphering and deciphering, the rotors are stepped once in their normal pattern. Word 
spacing is accomplished with the space bar. Action is initiated electromagnetically as follows: 

a. Eac.h key may be employed in plain text, enciphering, and deciphering functions. The cir
cuitry for the function desired is set up by the sliding contact board as it is moved by turning 
the function selector handle to the P (plain), E (encipher), and D (decipher) positions. The 
sliding contact board is in reality a four-position, multiple contact switching device through 
which all key circuits and machine functions are routed. The fourth position (0) is an OFF 
position which disconnects both sides of the -power input circuit from the power source. 

b. In P position, key closure completes a circuit directly to the pulse generator. The function 
of .the pulse generator is to produce a pulse which will cause the print control tube to conduct 
and actuate the print hammer at the proper time so that the des~ character is reproduced 
on the tape. The cipher unit is not used for the plain text function. 

c. In positions E and D, the cipher unit is connected into the circuit between. the key contacts 
and the pulse generator so that key cloaunn:ompletes a circuit to the cipher unit, rather than 
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directly to the pulse generator. It is the function of the rotors to so transpose the circuit 
that an enciph~red or deciphered version of the selected key is presented to the pulse generator. 
The printing action which follows is the same as for the plain text function, except, of course, 
the enciphered \or deciphered version of the selected key is printed on the tape. 

d. More than one pulse which can initiate printing action may be fed to the print control tube 
during a single1key closure. To avoid errors and repeat printing, only one pulse must be al
lowed to initia~ the printing action. It is the function of the electronic circuits of TSEC/KL-7 
to select the c.Orreet pulse. How this is done is described in subparagraphs e through p, 
which follow. 

1 

i 
e. The print control tube, which is a type 2D21 shield-grid thyratron, serves as an electronic 

switch for the prlnt and trip magnets. When this tube fires, both magnets are energized and the 
printing and cycling actions are initiated. In this particular application, both grids of the 
thyratron are biased negatively. As a result, the tube will not begin to conduct until BOTH 
bias voltages ~e overcome simultaneously. It is this requirement which prevents random 
pulses from initiating printing action. 

~ 
f. Since the output of the pulse generator is insufficient to overcome the high negative bias ap-

plied to the control grid of the print tube, it must be amplified. It is also desirable that this 
pulse have a ~icular shape. These functions are performed by another type 2D21 thyra
tron, whieh is designated as the sharpener tube. The output of the pulse generator is step
ped up by a trari,sformer and applied directly to the control grid of the sharpener tube. The 
bias value for this tube is detennined by the shift tube, as described in subparagraph k below. 
The sharpener tqbe is cathode coupled to the control grid of the print tube and transmits a 
selected pulse to the print tube every 'J:l milliseconds. 

I 
g. The function of the gate tube, which is a type 12AX7 dual triode, is to overcome the. bias on 

the shield grid of: the print tube at the proper time. The gate tube is a single-shot multi
vibrator which is ;triggered at key closure. After a delay of 15 milliseconds, the leading edge 
of the positive pting voltage is applied to the shield grid of the print tube. This positive 
voltage is ~ffieierit to overcome the bias on the shield grid and the print tube will fire when 
the control-grid bias is removed. 

k. While the gate tube is triggered only once, the sharpener tube fires several times during a 
single key operation. The print tube, however, cannot conduct until the gate voltage over
comes the bias on :its shield grid. The next pulse to be transmitted from the sharpener then 
fires the print tu~. When the print tube plate voltage falls below the extinction voltage of 
the tube, conduction ceases. Before the sharpener tube transmits another pulse, however, 
the gate voltage is]removed from the print tube and the shield grid is once again highly neg
ative. Thus, even though a key is held depressed for several moments, only a single character 
is printed. \ 

I . 
Note; As long a5 the RPT (repeat) key is held depressed, bias is removed from the shield 

grid of th~ print tube. This action permits the print tube to fire every time a pulse 
is received from the sharpener tube. Hence, when the RPT key is depressed with 
some other key, continuous printing of the depressed key character occurs. 

l 

i. Certain keys on the keyboard represent both a figure and a letter. These are alpha·numeric 
keys. The pulse ~nerator eontains two coils for each of these dual-function keys so that de
pression of any one of them causes two pulses to be supplied by the pulse generator. The pulse 
which represents th~ figure has a much greater amplitude than the pulse which represents the 
letter character. W:ith respect to time, the low amplitude (Jetter) pulse is transmitted before 
the high amplitude (figure) pulse. Another function of the sharpener tube is to distinguish 
between these letter land figure pulses. 

j. When bias on the sharpener tube is high, the low amplitude pulse cannot flre the tube and 
this pulse has no further effect on the circuit. The high amplitude pulse, however, which is 
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transmitted next, is sufficient to overcome the bias. and action is initiated for the printing of 
the figure character. On the other hand, had the bias ·on the sharpener been low, the low 
amplitude pulse would have fired the tube and the letter character would have been printed. 
Of course, the high amplitude (figure) pulse would still have been transmitted but it would 
have had no effect on the sharpener tube because of the. time required for the tube to recover 
after firing on the low amplitude pulse. 

k. It is the function of the shift tube to vary the bias on the shaft>ener tube so that either figure 
pulses or letter pulses are selected. When the shift tube, which is a type 2D21 thyratron, is 
not conducting, the bias on the sharpener tube becomes less negative, thus permitting letter 
pulses to initiate printing. Conversely, wh•m the shift tube is conducting, bias on the 
sharpener tube becomes more negative and only figure pulses. can initiate printing. When 
the shift tube conducts, a neon lamp (fig. 2) glows to provide a visual indication that the 
machine is set for figure operation . 

l. After the sharpener tube selects a pulse, and transmits it to the print tube during the interval 
when the gate voltage is present at the shield grid, the print tube fires and the print and trip 
magnets are energized. This initiates the following mechanical action. 

m. Approximately 2 milliseconds after the print magnet has been energized, the print hammer 
presses the tape and inked ribbon against the print wheel at the precise moment in which the 
selected character reaches the print position. The print hammer is so designed that the 
speed imparted by the electromagnet is amplified mechanically by reed springs (see subpar. 
4006b(l)(e)). Therefore, the hammer strikt!S harder and faster, and ·retires more quickly 
than it would if the print magnet employed a conventional armature pivot. The swiftness of 
the print hammer insures the printing of clean, sharp characters on the paper tape. 

n. The print and trip magnets are energized simultaneously. After a 3 millisecond mechanical 
delay, the trip magnet armature trips the clutch pawl carrier, thereby permitting the clutch 
pawl to engage the clutch drive assembly ratchet, which rotates at a speed of 600 rpm as long · 
as the machine is turned on. This sets the timing cam shaft in motion and initiates the 
timing cycle actions. 

o. The four timing cams open and close four switches, the individual functions of which are as 
follows: 

(1) The letters cam switch controls the enciphering and deciphering of the letter function. 
(2) The figures cam ~;witch controls the enciphering and deciphering of the figure function. 
{3) The repeat cam switch serves as an interlock to prevent multiple cycling. 
(4) The charge cam switch insures fast machine operation by a rapid restoration of power 

to the print control circuit. 

p. Rotation of the timing cam shaft also actuates the rotor stepping drive mechanism (through 
a miter gear, which is fastened to the cam shaft, and an eccentric crank assembly) and the 
ribbon and tape feed drive mechanisms. The rotor stepping mechanism actuates a mechan
ical counter which tallies the number of stepping operations. The tape and ribbon feed drive 
mechanisms provide spacing between words when deciphering, produce five-letter groups 
when enciphering, and automatically reverse the ribbon. 

2104. Timin~ Cycle (fig. 9).-Each key depression initiates two phases of operation-tl}e print
ing phase and the stepping phase. The time required to complete the printing phase is variable 
and may be anything from a minimum of 1:3 milliseconds to a maximum of 39 milliseconds. 
The time required to complete the stepping phase is constant at 100 milliseconds. The actions 
involved may be diagrammed as in figure 9, and explained brie6y as follows: 

a. Printing Phase.-The minimum time required for the printing phase is determined by the 
recovery time (11 milliseconds) of the sharpener tube, plus the 2 ms required for the print 
hammer to strike. The varying time intervals; up to a maximum of 39 ms, are determined 
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by the position of the pulse generator rotor in relation to the selected coil at the instant of 
key closure. 

For example, if a :pulse is received at the sharpener tube 10 ms after key closure, the sharp
ener tube would ~ot be fully recovered (and hence would not tire) so action would have to 
wait the next pulse, which would arrive 27 ms later. Thus, the maximum time required is 
10+27+2=39 mst Assuming that the desired pulse is received 25 ms after key closure, the 
sequence of operations for the printing phase would be as illustrated in sections B through H 
of figure 9. 1 
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CHAPTER 3 

EMPLOYMENT 

3000-PREPARATION FOR USE 

KAM-1/TSEC 

3001. Unpackin~ Procedure.-Use the following procedure to ~npack TSEC/KL-7: 

a. Place the carrying case right side up and remoVt! the metal shipping band. 

b. Unfasten the six cover-holding latches (fig. 1) and remove the cover by raising it vertically . 

c. Tip the case downward to its operating position (fig. 1) and fasten the cover to the case as 
follows: 
(1) Place cover on the case as illustrated in figure 1. 
(2) Press down slightly on the Dzus fasteners and turn them in a cloekwise direction until 

the catch is engaged. This should be within one quarter of a turn. 
(3) If the fastener is properly engaged, it will be snug and the cover will be attached securely 

to the case. 

3002. Inspection Procedure and Damaee Report.-Examine for damage in shipment and re
move the equipment inspection tag if still attached. All cases of damage during shipment will 
be reported to the office of issue through normal Service channels. The report shall include: 

a. The register numbers of KLA-7/TSEC and KLK-7/TSEC. 

b. The date of receipt. 

e. The name and address of the unit or organization from which the equipment was received. 

d. A brief outline of the damage. 

e. A statement that local maintenance personm!l were capable of repairing the damage and 
placing the equipment in operating condition, or that the equipment is still inoperative be· 
cause local maintenance personnel were not available or were not able to repair the damage. 

f. When a report is submitted in writing, enclose the equipment inspection tag, if available. 

Note: Navy holders shall report cases of damage in accordance with regulations prescribed 
by the Bureau of Ships. 

3003. Installation of Equipment.-Following the initial inspection of the equipment, 
TSEC/KL-7 is to be prepared for operation in the following manner: 

a. Cleaning and Lubrication of Rotors.-Thoroughly clean the surfaces of the flat-head contacts, 
(fig. 4) using the CE 87296 eraser provided in the accessories kit. Clean the pressure con
tacts by polishing them with the canvas cleaning block assembly. 
(1) Apply a generous coating of Quietone (Part No. CE 87297) to the flat head contacts and 

to the ground surface of the rotor core. The ground ~urface of the core may be described 
as the nonglossy section of the bakelite into which are set the flat head contacts. As 
a rule of thumb, apply three coatings of Quietone to the area thus described to assure a "gen
erous" application. Spread the Quietone evenly after each application and allow it to dry . 

. (2) No definite time schedule is established for relubrication of the rotors since this is depend· 
ent upon operating conditions. Howevor, when the rotors become dirty or dry, repeat 
the cleaning and lubricating procedures. 

(3) Do not use chemicals to clean the rotors or any other plastic parts. They might have an 
injurious effeet on the material. 
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b. Placement of Rdtors.-The rotors are to be placed in the cipher unit assembly shell so that 
when the ciphe~ unit is completely assembled the pressure contacts of all rotors will face t;o.. 

ward the right-~and end plate assembly. 
I 

Note: See subparagraphs 7103a and 7104e for instructions regarding the removal and re-
placement of the cipher unit. 

I 

(1) Place the firSt three rotors on the shaft in their proper sequence, and slide them into the 
shell. ; 

(2) Next, place the stationary rotor on the shaft, and position it so as to align its tabs with 
the two ma~hined keyways in the shell. One of these keyways is wider than the other, 
thereby insuring proper alignment. 

1 

CAUTION: THE STATIONARY ROTOR MUST BE PLACED IN THE Cl
\ PHER UNIT SO THAT IT IS THE FOURTH FROM THE LEFT. 
~ IF THE MACHINE IS OPERA~ED WITH IT IN ANY OTHER 
1l POSITION, SERIOUS DAMAGE TO THE EQUIPMENT WILL 

RESULT. 

(3) Place the refumning four rotors on the shaft in their proper sequence, and slide them 
into the shell~ NormaJ1y, the last rotor will project slightly beyond the edge of the shell 
until the endrplate is put into position. 

(4) Place the right-hand end plate assembly on the shaft, and eompress the rotors into the 
shell until th~ right-hand end plate latch can be engaged in the machined groove on the 
rotor shaft, t~us locking the rotors within the shell. 

(5) The end plate a.Ssemblies of the cipher unit extend through the stepping unit and make 
connection with pressure contacts on the contact panel. Be careful so that these contacts and 
the end plate ~semblies are not damaged during remooal or installation of the cipher unit. 

c. Installation of TyJewriter Ribbon (fig. 10).-The typewriter ribbon is contained on two metal 
spoo)s. It is fed down and around the figured wheel in the ribbon track. Initial installation 
of the ribbon may aiffer from the normal operating trackage because of the direction in which 
the ribbon is wound during manufacture. The driving action of the mechanism is such that 
the winding spool ~otates counterclockwise. The ribbon reversing mechanism is so designed 
that after the ribb~n has been completely unwound from the new spool, the normal route of 
the ribbon will be !assumed automatically. The ribbon is normally unwound from the top 
right of the left-llabd spool, and travels down around the ribbon track and up to the top right 
of the right-hand sPool. The new ribbon is installed in the following manner: 

(1) Remove the ribbon dust cover. ' . 
(2) Raise the latches of the two ribbon spools and withdraw the spools from the shaft'i of the 

reel drive pia~. Disconnect the ribbon from the empty spool. 
· (3) Unwind approximately 8 inches of ribbon from the new full spool, and attach this spool 

to the left drive plate. 
(4) Attach the free1 end of the new ribbon to the empty metal spool. The ribbon should be 

threaded onto this spool from the top right. Be certain that the free end of the ribbon 
is passed through the hub of the spool and up onto the serrated teeth so that the ribbon 
is pierced by the serrated teeth. In this manner, the pull of the ribbon is constantly 
against the serr~ted teeth, and will not loosen when the end of the ribbon is reached and 
the direction of. travel reversed. Attach the empty spool to the right reel drive plate. 

(5) Rewind any ex~ slack in the ribbon onto the free-running spooL 
\ 

(6) Replace the ribbon dust cover. 

d. Installation of PapJ Tape.-The roll of paper tape is housed in the paper tape container 
(fig. 3) at the right side of the printer assembly. It is positioned under the figured wheel by 
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means of a guide block and paper tape guide. The roll of paper tape is installed in the fol
lowing manner: 
(1) Release the spring hood assembly by turning the swivel pin assembly 90 degrees. Re-

strict the upward travel of the spring hood with the right hand. 
(2) Flatten the roll of tape by tapping it against the carrying ease or any other flat object. 
(3) Tear off the first wrap of tape and discard it. Unroll approximately 1 foot of tape. 
(4) Place the roll of tape between the sides of the paper tape container so that the end of 

the tape comes off the bottom of the roll with the gummed side up. 
(5) Depress the roll of tape into the paper tape container, and secure the spring hood as

sembly by means of the swivel pin assembly. 
(6) Form the free end of the tape around the guide block of the paper tape container, and 

pull the tape until it is taut and extends past the paper tape feed roll (fig. 3). 
(7) Hold the tape around the guide block and thread the end of the tape through the paper 

tape guide, with the gummed side of the tape down. 
(8) Push inward against the feed roll follower assembly (fig. 3), and slide the tape between 

the paper tape feed roU and the feed roll follower. Release the feed roll follower assembly, 
allowing it to ride on top of the paper taptl feed roll, thereby holding the tape in place. 

(9) Check the tape to see that it is smooth and unwrinkled. Push inward against the feed 
roll follower assembly, and take up any slack in the tape. Release the feed roll follower 
assembly and tear off the excess tape by grasping the loose end and pulling upward and 
outward with a sharp motion. 

Note: To prevent the paper tape from unraveling in transit, moisten its loose end and 
affix it to the roll of tape. 

e. Connecting Power Supply.-TSEC/KL-1 is designed to operate from a voltage supply of 21 
to 31 volts DC. The source of the power mu.'it be cheeked to see that it is capable of sup
plying 2.5 amperes over the specified voltago limits. After checking the power, connect 
TSEC/KL-7 to the power source by means of the power cable. 

WARNING:· WHEN TSEC/KL-7 IS OPERATED IN A VEHICLE, PROLONGED 
USE WHEN THE ENGINE IS NOT RUNNING WILL RAPIDLY 
DRAIN THE BATTERY AND CAUSE INTERMITTENT OPERA
TION OF THE CIPHER MACHINE AND POSSIBLE INABILITY 
TO START THE VEHICLE. 

3004. Test Procedure.-The test procedure described below is to be used to check the operation 
of TSEC/KL-7 following initial set-up of the equipment and any prolonged period during which 
the cipher machine pas not been operated. It may also be used for the diagnosis of trouble in 
the equipment. \\\bile not infallible, it will, in the majority of eases, localize trouble to major 
components. The test is designed to check the cipher machine operation only, not a particular 
group of rotors. The te$t sequence listed below must be followed, or the trouble chart in para
graph 3101 will not apply. The procedure is arranged so that once a component has been checked 
for proper operation it may be eliminated as a possible source ·of trouble in any subsequent test 
steps. During the test, as during the normal operation of the cipher machine, typing at speeds 
in excess of 60 words per minute will result in malfunctioning of the equipment and the dropping 
of characters in the reproduced text. In the event that improper results are obtained during any 
of the following test steps, refer to paragraph 3101 for the appropriate trouble-shooting procedures. 

a. Plain Text.-With the external power supply connected to TSEC/KL-7, turn the selector 
handle from the 0 (off) to the P (plain) position. The motor genel'ator will start and run 
continuously, and the figured wheel will rotate in a clockwise direction as viewed from the 
front. Wait approximately 15 seconds for the tubes to warm up. 
(1) Depress the FIG key. The neon glow lamp (fig. 2) should light. 
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(2) Depress the, LET key. The neon glow lamp should go out. 
(3) Set the cou~ter (fig. 4) to zero. 

KAM-1/TSEC 

(4) Type thethefollowingtestsentence: THE 236TH QUICK RED FOX JUMPED 780 
TIMES OVER 1459 LAZY BROWN DOGS. The reproduction on the paper tape 
should be the same, and the counter should register 66. 

(5) Mark this part of the paper tape #1. 
(6) Depress the\L key and then the RPT key. The machine should print a continuous line 

of L characters in a rhythmical manner. There should be no blank character spaces 
between the\ L's. 

(7) Depress one\of the seven set keys (fig. 4). 
(a) Hold the set key depressed. Its associated rotor should step continuously in a rhyth

mical mknner. 
1 

(b) Momentarily depress and release the set key. The associated rotor should step one 
position\ only. 

(c) Repeat steps (a) and (b) above until the rotor has completed three revolutions. 
(8) Repeat the steps in subparagraph (7) above for each of the six remaining set keys. 

I 

b. Operation. i 
(1) With the selector handle in the P position, set each of the seven rotors to A by means 

of their respective set keys. 
(2) Turn the se~ector handle from the P to theE (encipher) position. 

V""(a) The cipher machine should eye.le once. 
t 

(b) The paper tape-mechanism should feed the paper tape one space. 
(c) There should be no printing on the paper tape. 
(d) At least\ three of the rotors should step one position. 

(3) Set the counter to zero. 
I 

(4) Depress the :L key and then the RPT key, and hold them depressed until the counter 
registers 1000. The cipher machine should print 200 groups of 5 letters each. 

(5) Mark this part of the paper tape #2. · 
(6) Note the reading of the seven rotors with reference to the cipher unit index marks on 

the shell (1ig.1.4). Write this reading on the end of tape section #2. 
I 

(7) Turn the seleFtor handle from the E to the P position. The machine should cycle once. 
{8) Repeat steps~(l) through (4) above. 
(9) Mark this part of the tape #3. 

(10) Compare the1reading of the seven rotors with that obtained in step (6) above. They 
should be identical. 

(11) Compare pa~r tapes #2 and #3. They should be identical. 
(12) Turn the selebtor handle from theE to the P position. 

1 

(13) Repeat steps (1) through (3) above. 
{14) Type the sarilple senten~e given in subparagraph a(4) above. The cipher machine 

should print i4 five-letter groups with a group of two letters at the end. The glow 
lamp should light each of the three times the FIG key is depressed, and go out each 
time the LET1 key is depressed. The counter should register 72. 

\ 
(15) Mark this part of the paper tape #4. 

I 
c. Operation. 1

1 
(1) Turn the selector handle from E to the P position. 
(2) Repeat steps o\) through (3) in subparagraph b above, except that in step (2) turn the 

selector handle from the P to the D (decipher) position . 

nl"''l..._,_n_~r...._,...,.,.r • T . 26 ORIGINAL 

-

• 

-

-

. -· 



OCID: 3559658 

•• 

e 

-

-

. -., 
,~) 

l""tl'\.1tr.l'T."'"'"T"tt.U"-T,.....'I' i.T KAM-1/TSEC 

(3) Type the enciphered version of the test sentence as reproduced on the tape marked #4 . 
Note that the space bar does not function in the D position. The glow lamp should 
go on and off three times during the typing. The cipher machine should reproduce 
the test sentence in subparagraph (4) below. . 

(4) THE--236-TH-QUICK-RED-FOX-YUMPED--780--TIMES-OVER--1459--LAXY
BROWN-DOGS 

Note: A dash(·) represents one space. 
(5) The counter should register 72. 

d. Condusions.-lf the correct results are obtained for each of the foregoing tests, the cipher 
machine is operating correctly. 

3005. Operational and Functional Errors.-The two classes of errors which ma;v cause the 
cipher machine to function incorrectly are designated as operational errors and functional errors. 
a. Opera.!ionalErrors.-Operational errors are those due to mistakes made by the operator, either 

in setting up or in operating the equipment. They can be largely eliminated by the exercise 
of proper care on the part of the operator. 

b. Functional Errors.-Functional errors are those which result from mechanical and electrical 
failures and may include such faults as improper adjustments, dirty contacts, shorted or open 
circuits, and power failures. If the operator cannot correct functional errors by replacing 
major component assemblies, the equipment should be sent through normal Service channels 
to a higher echelon for the necessary repairs. Rotors should be cleaned and lubricated in ac
cordance with the instructions in subparagraph 3003a before being used. 

3006. Installation of the KLX-7/TSEC Keyboard Adapter on the TSEC/KL-7. 
a. Purpose.-The purpose of the KLX-7/TSEC keyboard adapter is to transfer the output of 

the TSEC/HL-1 tape reader to selected key circuits in the TSEC/KL-7 cipher machine. 
This permits the TSEC/KL-7 cipher machinn to be operated by means of a standard tele
typewriter tape. 

b. Installation of K.LX-7/TSEC. 
~1) Remove the keyboard from the TSEC/KL-7 as follows: 

(a) Disconnect power. 
(b) Turn the selector handle to the D position. 
(c) Loosen the five captive screws that secure the keyboard to the contact panel. Pull 

off the keyboard. Make certain that the sliding contact board remains in place on 
the contact panel. 

(d) Remove the five standoffs. 
(2) Install the KLX-7/TSEC Keyboard Adapter as follows: 

(a) Make certain that the cam on the sliding contact board is to the left of the follower. 
{b) Place the KLX-7(1'SEC onto the contact panel with the plug receptacle forward 

and the fiat head contacts face up. Make certain the selector handle extension 
engages the notch in the contact board. 

(c) Secure the KLX-7/TSEC to the contact panel by tightening the· screw inside of 
each of the five hex nuts. 

(d) Place the five standoffs (beveled edges down) into the sockets in the five hex nuts. 
(e) Test to determine whether the KLX-7/TSEC is correctly mounted. The selector 

handle extension should have a heavy and positive action, ·and the KLX-7/TSEC, 
itself, should be springy. 

(f) Take the keyboard and back off its five captive screws into the chassis. 
(g) Mount the keyboard on the KLX-7/TSEC so that the five captive screws fit firmly 

into the five standoffs and tighten the screws. 
(h) Press the plug on the adapter cable into its plug receptacle. (The pins on the plug 

are offset to insure the correct insertion of the plug.) Secure the plug by means of 
!ts clamp. 

. (i) Connect the TSEC/KL-7 to its power source. 
c. Testi'IZg.-Prepare a test tape and test the operation of the TSEC/KL-7 with the TSEC/HL-1 

as prescribed in p,aragraph 3004 of AFSAG 1207B, "Repair and Maintenance Instructions 
for AFSAZ 7301.' 
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3100-TROUBLE SHOOTING 

310{. Simplified T~ouble-Shootini Chart.-Following is a simplified trouble-shooting chart 
to be used in conjun~tion with the test procedures outlined in paragraph 3004. Its main purpose 
is to associate troubles which may be disclosed by the test procedures with the major component 
most commonly respbnsible. The troubles and remedies are listed by the paragraph number of 
the test procedures ~hich will disclose them. 

R eft:re-nte i 
Paragraph l Trouble And Remedy 

3004a .............. Motor~does not operate 

[1. Check power cable terminal connections 
! 2. Check and replace fuses if defective 
i 3. Check and replace power supply if defective 
; 4. Check and clean contacts under keyboard assembly 
;. 5. Check and clean contacts on each side of the sliding contact board 
~ 6. Check and clean contacts under printer assembly 
~ 7. Replace assemblies which have defective contacts 
l8. Replace printer unit 
! 9. Replace keyboard assembly 
10. Replace sliding contact board 
11. Replace contact panel assembly 
i 

Motor runs too fast 

11. Replace printer assembly 
(2. Check and replace power supply if defective 
I 

3004a(l) ......... Neon glow lamp does not light 
t 
11. Replace neon glow lamp 
12. Replace shift tube (See note at end of chart.) 
(3. Check and clean contacts under keyboard assembly 
,4. Check and clean contacts on each side of the sliding contact board 
15. Check and clean contacts under printer assembly 
'6. Replace components which have defective contacts 

17. Replace printer assembly 
~· Replace contact panel assembly 

3004a{2) ......... Neon glpw lamp does not go out 

~. Replace shift tube (See note at end of chart.) 
2. Check and clean contacts under keyboard assembly 
3. Check and clean contacts on each side of the sliding contact board 
4. Replace keyboard assembly 
5. Replace sliding contact board 
6. Replace contact panel assembly 
l 

3004a(3) ......... Counter1does not reset 

\ Replace stepping unit 

3Q04a.(4) ••••.•••• No printing on tape 
I 

i. Replace print tube (See note at end of chart.) 
~- Replace sharpener tube (See note at end ,Of chart.) 
3.- Replace gate tube (See note at end of chart.) 
4. Replace printer assembly 
I 
i 
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.e 5. Replace keyboard assembly 
6. Replace sliding contact board. 
7. Replace contact panel assembly 

Poor quality of printing . 
1. Replace print and sharpener tubes (See note at end of chart.) 
2. Replace printer assembly 
3. Replace contact panel assembly 

Dropped characters (did not print) 
1. Check and clean contacts under keyboard 
2. Check and clean contacts on each side of the sliding contact board 
3. Check and clean contacts under printer assembly 

- 4. Replace components which have de~eetive contacts 

Numerals do not print 
1. Replace printer assembly 
2. Replace contact panel assembly 

No spacing on tape 
Replace printer assembly 

Poor spacing on tape 
1. Check paper tape for sticking 
2. Flatten paper tape roll 
3. Replace printer assembly 

Letters print instead of numerals 
1. Replace shift tube (See note at end of chart.) 
2. Replace printer assembly 
3. Replace contact panel assembly 

·e 
Repetitive printing or spacing 

1. Replace gate tube (See note at end of chart.) 
2. Replace printer assembly 

3004a(6) ...... Prints one character only and stops . 

1. Check and clean contacts under keyboard assembly 
2. Check and clean contacts on both sides of the sliding contact board 
3. Replace unit which has defeetive contacts 
4. Replace contact panel assembly 

Repeats in a non-rhythmic manner 
1. lteplace printer assembly - 2. Replace contact panel assembly 

3004a(7)(a) .. Rotor or rotors do not step 

1. Check and clean contacts under stepping uriit 
2. Check and clean contacts under printer assembly 
3. Replace units which have defective contacts 
4. Check rotors 
5. Replace stepping unit 

3004b(2) ...... Machine fails to make automatic cycle 

1. Check and clean contact'i under keyboard assembly 
2. Check and clean contacts on each side of the sliding contact board 
3. Replace unit which has defective contacts - na,.,.,.,,.....,'!r.'.._T,.....'I' _aT 29 ORIGINAL 
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l ~ 1 4. Replace keyboard assembly .., 
1 5. Replace sliding contact board 
I 6. Replace contact panel assembly 
I 

3004b(2)(d) .. No rotors step 

h. Cheek and clean contacts under keyboard assembly 
12. Cheek and clean eontaets on both sides of contact board 
:a. Replace unit which has defective contacts 
i4· Replace stepping unit 
I 

Only one rotor steps 
l 

1 Replace stepping unit 
I 

3004b(4) ...... No prin
1
ting or stops printing before count is reached ~ 

1. Check and clean contacts under cipher unit 'W' 
2. Check and clean contacts under stepping unit 
3. Check and clean contacts of all rotors and apply Quietone 
4. Cheek and clean contacts of end plate assemblies 
5. Replace units which have defective contacts 
~- Replace cipher unit 
~- Replace stepping unit 

Does not print five-letter groups 
ll Replace printer assembly 
2~ Replaee keyboard assembly 
s! Replace sliding contact board 
I 

3004b(10) .... Rotors d? not agree . e 
1.: Replace stepping unit 
2.1 Replace cipher unit 

I 
3004b(ll) .... Tapes do I not agree 

1.\ Replace stepping unit 
2. \Replace cipher unit 

3004b(l4) .... Seventy-tWo characters not printed 
I 

1. tRetype sentence 
2. !Check and clean contacts under cipher unit 
8.jCheck and clean contacts under stepping unit 
4. Check and clean contacts between cipher unit and rotor stepping unit 
5. :Replace units which have defective contacts 
6. Check, clean, and apply Quietone to contacts of all rotors 
7. Check and clean contacts under keyboard 
8. Check and clean contacts on each side of the sliding contact board 

Neon glow
1 
lamp does not light when FIG key is depressed 

1. Check and clean contacts under keyboard assembly 
2. Cheek and clean contacts on each side of the sliding contact board 
3. ~eplaee unit whieh has defective contacts 
4:. Jiteplace printer assembly 

Noon glow :lamp lights but machine does not print 

Replace printer assembly 
l 

Neon glow lamp does not go out when LET key is depressed 
I . 

Replace printer assembly 
I 
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3004c(3) ...... Does not decipher 

1. Reset rotors and retype enciphered version 
2. Replace stepping unit 
3. Replace cipher unit 

Letters and numbers garbled 
1. Replace printer assembly 
2. Replace stepping unit 
3. Replace cipher unit 

Note: Because of normal differences in tube characteristics, operational peculiarities may oecur 
after installing new electron tubes. In fact, some tubes will work in one TSEC/KL-7, 
but not in another. It may be necessary, therefore, to try several tubes of the same 
type before one is found which will give completely satisfactory service in TSEC/KL-7. 
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CHAPTER 4 

THEORY 

KAM-l(fSEC 

4000-PHYSICAL DESCRIPTION AND MECHANICAL THEORY 

4001. General (fig. 1).-TSEC/KL-7 is composed essentially o( the following major assemblies: 
a base, keyboard, sliding contact board and guide rail, contact panel, printer, rotor stepping unit, 
and cipher unit. All of these assemblies are removable as units. Physical descriptions and me
chanical theory of each follow: 

4001. Base (fig. 1).-The base forms the supporting frame upon which all other machine com~ 
ponents are mounted. 

a.. Machined tracks on all four sides, the bottom, and the top of the two side-frame brackets 
provide a means of shock mounting the cipher machine into its carrying ease. 

b. Four threaded Rosan inserts in the base provide a means to mount the cipher machine in a 
specially designed office case (see subpar. 2102j). 

c. Pads, abutments, and Rosan inserts provide the means of supporting and rnounting other 
machine components on the base. 

d. Two spring-loaded stop pins, protruding from the underside of the base, engage the spring 
stop in the carrying ease and provide two stop positions for the cipher machine. One stop 
position permits the machine to be pulled out to the operating position, i. e., to a point where 
the keyboard is accessible to the operator. The second stop position permits the cipher ma
chine to be pulled out further so that the operator has access to the cipher unit without the 
danger of unintentional withdrawal. 

4003. Keyboard As~mbly (fig. 11).-Besides serving the flUletion of a standard typewriter key
boa.-d, this assembly provides: (1) a means of external electrical input to the cipher machine, and 
{2) serves as a four position multicircuit switching device in conjunction with the sliding contact 
board and guide rail assembly. 

a. Keyboard Function.-There are 29 key switch assemblies mounted in the keyboard, twenty
six of which represent characters and numerals, and three of which provide the means for 
introducing the figure, letter, and repeat functions into the cipher machine. There is, in ad
dition, a space bar which introduces the spacing function. 

(1) Each key switch and the space bar act as the pole of a single-pole, single-throw switch. 
(2) All key switches are identical in construction (see fig. 11) except the RPT key switch, 

which has a heavier compression spring. This prevents double cycling caused by acci
dental brushing of the fingers against the RPT key switch. A rubber bellows sUl'l'ounding 
each key switch protects it from dust. A leaf spring rivettxi to the keyboard chassis under 
the plastic space bar provides correct tension for the spaee bar. 

(3) Common for all key switches and the space bar is provided through a silver plated com
mon plate. Each key switch is in direct contact with this plate while the spaee bar is 
connected to it through a wire and lug assembly (see fig. 11). 

(4) The common plate terminates at one electrical point termed the "common post." The 
common post protrudes down through a clearance slot in the sliding contact board and 
guide rail assembly to a pressure contact on the contact board. This is the connection 
from the common side of the keyboard to the rest of the cipher machine. 
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(5) Depression: of any key switch or the spaee bar mates the silver~ tipped end of the selected 
key switch' with the contact on the sliding contact board underneath the key switch. 
This completes a circuit from common (which is one side of the key switch) through a 
coil in the pulse generator. 

b. Power ·Input FJnction.-A power cable passes through a strain relief bushing into the key~ 
board chassis. pne end of the cable is fitted with an Amphenol plug. The other end has two 
terminal lugs which are secured. to terminals on the power switch assembly by two screws. 
The terminals a,fe connected through the fuses to leaf springs which apply power to the rna~ 
chine through tne sliding contact board and guid~rail assembly. 

I 

' Note: The red wires represent the positive leads of the power input; the black represent 
the neg~tive. The negative and positive terminals are designated in the Amphenol 
plug by\embossed letters, A (positive) and B (negative). 

c. M ulticircuit Switching Functwn. 

(1) The functioJ selector handle (fig. 11) moves the sliding contact board and guid~rail as
sembly to any one of four operating positions. These four positions are: 0 (off), P (plain 
text), E (enc~pher), and D (decipher). 

(2) Turning the 8elector handle from one position to another turns a radius arm mounted to 
the selector handle assembly on the underside of the keyboard chassis. The radius arm 
fits into a slot on the sliding contact board and, when the selector handle is moved from 
the 0 positio~ to either the P, E, or D position, the radius arm pulls the sliding contact 
board to the l~ft, shifting it to the particular operating position desired. 

(3) The selector handle assembly is detented by a compression spring and ball bearings 
which exert cbntinuous pressure against the scalloped housing assembly. This insures 
positive actiori when switching from one operating position to another. 

aioi':~.'..-5e.~-Pa·r.at:-litV~-~~ o.L~l'-d..sc.l';ip4io !'l.otJ!\.l .. :X..:.1 /!S.g_c,_Ke._'1.~l~-/is:!.~.~ t e: l' . 
4004. Slidin~ Contact Board and Guide Rail Assembly (fig. 12 and 13).-The sliding con
tact board and guide tail assembly lies directly below the keyboard assembly and above the for~ 
ward area of the eon~ct panel assembly. This assembly, working in conjunction with the key~ 
board (see subpar. 40oSc), serves as a four-position multiswitching device. 

a. Sliding Contact Boa~d Assembly.-The sliding contact board assembly consists of a phenolic 
fiber board into which are set 74 silvered contacts. These contacts are of three types: single 
T-shaped contacts, ~doubleT-shaped contacts, and connecting bars. The single and double 
T-shaped contacts pass entirely through the contact board, providing contact areas on both 
sides of the board. ; The connecting bars have contact areas on the lower face of the board 
only. \ 
(1) Double T contae,ts.-In the three operating postions these two contacts align with the 

leaf contacts of the power switch assembly above, and with pressure contacts on the con~ 
tact panel below. This closes the circuit through which power is applied to the cipher 
machine. In tne 0 position of the selector handle, the double T contacts do not mate 

I 

with the leaf contacts and the power circuit is open. 
(2) T a,nd oonnectinJ bar contocts.-The majority of the T and connecting bar contacts are 

aligned under the three rows of key switches. A fourth row of connecting bar contacts, 
plus a few other 'contacts, comprise the sections for circuit switching. 

I . 

Note: One of the T contacts is modified to the extent that it has an additional leg on 
the righ~ side. This gives it two contacting surfaces on the bottom side of the 
pane) instead of one. This T contact operates only in conjunction with the 
RPT (repeat) key switch in the P and E position. (See actual wiring diagram, 
fig. 61). ( 

I 
(a) In the P position (fig. 16-A), if a key is depressed, its contact mates with the center 

of a T contac
1

t below it. Through the leg of the T contact a circuit is established to 
I 
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the center one of a group of three pressure contacts located below that key on the 
contact panel. · 

(b) In the E position (fig. 16-B), the sliding contact board has been shifted to the left 
so that the depressed key contact will touch the right end of the same T contact. 
This completes the key circuit to the left member of the group of three pressure 
contacts; the connecting bar contact to the right of the T eontact will link together 
the center and right-hand pressure contacts. 

(c) In the D position (fig. 16-C), the sliding contact board has been shifted two positions 
to the left so that the depre:;sed key switch contact will touch the left end of the 
adjacent T contact. Through the leg of that T eontact the key circuit will be com
pleted to the right-hand member of the group of three pressure contacts. At the 
same time, a connecting bar links together the left. hand and center pressure contacts. 

b. Guide Rail Assembly.-The guide rails on the sliding contact board facilitate the lateral move
ment of the contact board assembly o\ter the prc!Ssure contacts. This is aeeomplished by rol
lers which permit the assembly to ride easily along the tracks on the underside of the keyboard 
chassis. 

c. Follower Actuating Cam.-When the selector handle is moved to the E position, the cam at 
the left end of the rear edge of the sliding contact board actuates the follower assembly. This 
results in automatic five-character grouping (see subpar. 4006d.) 

4005. Contact Panel Assembly.-The contact panel assembly isattaehed directly to the cipher 
machine base. It provides the interunit wiring of the cipher machine, contains the fixed con
tacts that establish the interunit connections, carries the various electrical circuit components, 
and is the mounting b~ to which the keyboard is secured. 

a. Contact Panel.-The phenolic contact panel mounts the following items: Six-tube sockets in 
a row along the rear edge, to receive four tubes. used in the cipher machine, plus two spares: 
a transformer; a lamp socket assembly for the neon glow lamp; the operator's light socket as
sembly; and the follower assembly near the upper left-hand corner of the keyboard area. Set 
into the panel are 175 pressure contacts, 52 flathead contacts, and sufficient turret lugs to 
serve as tie points between the electrical components lex!ated on the lower surface'o( the con
tact panel. 

b. Contacts and Turret Lugs. 

(1) There are 173 light-duty pressure contacts and two heavy-duty pressure contacts on the 
panel. The difference between the two types lies in the fact that the heavy-duty con
tacts have a larger current-carrying capacity than the light-duty contacts. The two 
heavy-duty contacts are used in the power input circuit, where contacts capable of hand
ling a reasonably heavy current are required. 

(2) The flathead contacts on the contact panel mate with pressure contacts on the printer 
unit. 

{3) The electrical components whose connections are on the underside of the contact panel 
include 32 resistors, 19 capacitors, 20 crystal diodes, and a transformer. These com
ponents are secured to the conttu!t panel by means of the turret lugs. These turret lugs 
also serve as electrical tie-points between components. 

Note: Since turret lugs, pressure contacts, and flathead contacts are all accessible 
from the top side of the contact panel, continuity checks and various voltage 
readings may be made without removing the panel from the base. (See fig. 58 
for physical location of electrical components and voltage readings at various 
points.) 

QQl!..tpiDUJ\TTJ AI 35 ORIGINAL 

' 



,. .... . 

I 

)QCID: 3559658 
' 

G9ItlFIBEf.'f'l:ttL' KAM-l/TSEC 
i 
I 

4006. Printer Assembly.-The printer assembly provides the machine with high voltage for 
plate and bias supplies in addition to providing the necessary facilities for printing and spacing 
of the paper tape ~nd inked ribbon. These functions are accomplished through the following 
components. \ 

a. Motor-Generator ~nd CootroUer Assembly (fig. 20). 

{1) Motor-Generhtor.-The motor furnishes the machine with necessary mechanical power 
while the g~nerator output, rectified through a fu1l-wave diode rectifier located on the 
contact panel, provides the high DC voltages required for plate and biasing purposes in 
the electroni~ circuits. Both motor and generator are contained in a single housing with 
a common shaft between them. 
(a) Motor And generator specifications.-Based on a 24-volt DC input (the complete 

range extends from 21 to 31 volts DC) the motor should turn at 6600 rpm and de
velop ~o hp. The 400-cycle AC generator output at this motor speed should be 5 
watts of'power at 150 volts rms. 

I 

(b) Mechani,cal linkage of the motor.-A helical pinion gear, mounted on the external 
end of the shaft, }inks the mechanical torque of the motor to other machine com
ponents. I The helical pinion gear also turns the pulse generator rotor (fig. 29). 

(2) Controller.-T.o govern variations in motor speed, a controller unit is provided. This 
controller consists of a 25--ohm (maximum) adjustable resistor, R202, and negative co~ 
efficient resisthr R20l. Both resistors are in series with one another and with the motor 

I 

field. 
1 

(a) In a shunt wound DC motor, such as the one used in TSEC/KL-7, the amount of 
cemf (counter electromotive force) built up by the field controls the speed of the 
motor. The more cemf generated, the greater the reactance between the field and 
armature :windings, with a resultant decrease in motor speed. Conversely, the less 
cemf gen~rated, the faster the motor will operate. The amount of cemf generated 
by the field windings is proportionate to the amount of current in its circuit. The 
current, i~ turn, is inversely proportionate to the amount of resistance in the circuit. 

(b) Therefore,! if some means can be found to vary the resistance of the field circuit, the 
speed of the motor can be governed. Resistors R201 and R202 serve this function. 

(c) Resistor R201 is a negative coefficient resistor which has a resistance of 30 ohms at 
25 degrees1

, C. The property of this resistor in regards to temperature reaction is 
exactly oppo~ite to normal resistors. Normally, heat generated by current causes 
an increase in resistance. In resistor R201, however, the resistance decreases as 
the temperature increases. 

e 

e 

-

(d) Resistor R~02 is an adjustable resistor to compensate for small manufacturing varia
tions in the\field windings of the motor and the negative coefficient resistor. Moving 
the slider (fig. 20) to the right increases the circuit resistance and causes the motor . . 4l 
to sp~ up~ Moving the slider to the left has the opposite effect. 

e. ~-S.e:e~.al~.l\~~loo-'f..llll!f • .f.o•~J~+aued.J~,:i t*tilw-.st:..CS..W~.Matal~.e-I(Q.U0,• &..J Co'<fl<o~le t' ,q.sse...t. I y. 
(3) Electrical npul and uutput.-The motor input and get\erator output are provided through 

pressure contactS on the bottom of the controller. 
I 

b. Pulse-Generator and Associated Parts (fig; 21). 
(1) General. \ 

(a) The pulse generator provides electrical pulses at such time as to permit a selected 
character on\ the rotating figured wheel to be in print position when the print ham
mer 'strikes. 1

1 

(b) The principal components of the pfllse generator and its associated parts are the 
pulse generator rotor, stator and contact, helical gear and pinion, print magnet, 
figured wheei, and the front and rear end bells to which all the components are at
tached. The pulse generator shaft drives the figured wheel to which it is attached. 
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(c) The pulse generator operates on the principle that a voltage is induced and current 
will flow in a closed circuit coil if a magnet is passed over it. To more specifically 
relate this principle to TSEC/KL-7, when a key switch is depressed a circuit for a 
selected coil is closed. When the rotor, which is a permanent magnet, passes this 
particular coil, a voltage is induced and current flows in the key circuit represented 
by that coil. Since only one key is depressed, circuits for all other coils remain open, 
and passing the rotor ov~r these coils has no effect upon the electronic circuits of 
TSEC/KL--7. 

(d) The figured wheel rotates constantly at a speed of 2200 rpm. To "print-on-the-fly," 
the letter which is to be printed must be in print position simultaneously with the 
strike of the print hammer. Print position for the figured wheel is the position over 
the opening in the tape chute through which the print hammer strikes. 

(e) Electrical action, once initiated in the selected key coil, is instantaneous. The se-
lected letter at such time must be in print position minus the mechanical time delay 
of the print hamill.er. This mechanical delay (the time it takes for the print ham
mer to strike) is approximately 2 milliseconds. 

{f) In figure 21-A, note that "pulse position" shows the Q on the figured wheel to he 
about 26 degrees off the "print position." At 2200 rpm the figured wheel will travel 
the 26 degrees in approximately 2 milliseconds. Observe also that in the drawing 
depicting the "print position," which is 2 milliseconds later, the character Q is pas
sing through the print position just as the print hammer makes its strike, and Q is 
printed on the paper tape. 

(2) Detailed Descriptitm of Individual Components. 
(a) Gear and pinion assembly.-The mechanical energy to tum the rotor shaft is pro

vided through the gear and pinion assembly which is mounted on one end of the 
shaft and located in the gear housing (fig. 29). The motor gear, which is turning 
at 6600 rpm, meshes with the fiber gear on the gear and pinion assembly. Since the 
fiber gear is three times the size of the motor gear, it will turn once for every three 
revolutions of the motor gear. Thus, the rotor shaft in the pulse generator on 
which the figured wheel and the rotor are mounted turns at 2200 rpm. 

Note: The action of the pinion gear is discussed in regards to the timing unit (see 
subpar. g). 

(b) Stator and contact assembly (fig. 22).-The stator of the pulse-generator contains 
the coils in which the electrical energy is generated. There are two stator assemblies 
in this generator. The front stator contains 19 coils, while the rear stator contains 
18 coils and 1 vacant coil position. The coils of the front stator are positioned di
rectly in front of the coils in the rear stator, and the individual coils in each stator 
are spaced 19 degrees apart except for the two coils in the rear stator between which 
there is a vacant space that separates these two coils by 38 degrees. Depression or 
any one of the alpha-numeric keys closes the circuit for both high- and low-pulse 

.coils. Since the rotor moves clockwise and the low-pulse coil of each alpha·numeric 
combination is ahead of the high-pulse coil, i. e., the rotor wiU pass the low-pulse 
coil first, the low (5v) pulse is always transmitted before the high (lOv) pulse. The 
high pulse follows 2.88 milliseconds later. This time difference is mechanically de
termined by the degree of separation between low- and high-pulse coils (always 38 
degrees) and the speed of the rotor which should be 2200 rpm. All keys other than 
those listed in figure 22-B which are alpha-numeric keys, the V·key, and the space 
bar, utilize high-pulse coils only. The space bar and V key utilize a special arrange
ment which is termed the "V-space" pulse coils. The V-space pulse coils (see fig. 22-C) 
are similar to ordinary alpha-numeric pulse coils, the V eoil being the low-pulse coil 
and the space coil being the high-pulse coil. The difference between the V -space 

GQ~fi'I9JU1Tii\[ 87 ORIGINAL 

'.f,, 

'I: 



OCID: 3ss916·sa I 
i 

09NFIBEN~Ilih KAM-1/TSEC 
\ 
I 

pulse; coils and ordinary alpha-numeric coils is that a special junction is provided 
for the space bar between the V coil and the space coil. Therefore, as far as the 
key s~itch circuits are concerned, the V key utilizes the complete alpha-numeric 
arrangement of the V ..gpaee coils, while the space bar uses only the high-pulse coil 
portion of the combination. 

\ 
(c) Rotortassembly (fig. 21}. · 

1. Tne rotor assembly is basically a two-pole armature mounted on the shaft so 
th~t a 9}i-degree angular displacement exists between the two poles. The rotor 
poles are separated by a plastic spacer which surrounds a cylindrical permanent 
maknet. Dynamic balance in the rotor is maintained by two copper slugs im~ 
beqded in the plastic spacer on the side opposite the rotor poles. 

~. The coils of the front and rear stator assemblies are in line with each other (see 
subpar. (b) above). However, since the poles of the front and rear rotOrs are off
set 'r9~ degrees, a voltage is induced in only one coil at a time. This is illus-. 
trated in figure 22. TM T coil is being pulsed by the front pole of the rotor 
while theY coil, which is directly behind the T coil, is unaffected. Then, when 
the 

1
rotor turns 9~ degrees, the Y coil is pulsed by the rear pole and the T coil 

bec6mes inactive. Since the stator coils are approximately 19 degrees apart and 
the rotor poles are off-set by 9}2 degrees, a voltage is induced every 9~ degrees 
of rotation. 

(d) Figured\ wheet (fig. 21).-The figured wheel, ring, and hub are attached to the for
ward ena of the pulse generator rotor shaft. Three slotted holes in the hub provide 
a rotatiJnal adjustment of approximately 20 degrees. This adjustment provides the 
means fhr synchronizing the time relationship of the rotors and coils to the repre
sentativ~ characters on the figured wheel. Although disassembly of the wheel and 
its associated parts reveals that the hub may be set on the figured wheel in any of 
three ~itions, it will be observed that in only one position will the slots in the hub 
be centehm over the holes in the wheel. This provides a rough alignment of the 
figured Jhee) characters with their representative coils in the pulse generator. There 
are 36 dised characters and 2 blank spaces on the periphery of the wheel. These 
are spac~ approximately 9}' degrees apart. Beginning with the character Q and 
running counterclockwise as viewed from the front, the character sequence is as fol
lows (a d'ash (-) denotes a blank space): 

! 
QPW01029EIRU3847TYZK56XHAGSFNDMCLBJV-

(e) Print maknet assembly (fig. 21).-Unless the striking action of the TSEC/KL-7 
print hammer is extremely sharp and quick, the figured wheel will have a tendency 
to drag o+er the paper tape and smudge the print. The print magnet for the cipher 
machine tias heen especially designed to assure the sharpest strike possible for the 
amount of current through its coil. By pivoting its armature on two reed springs 
instead of fa conventional pin, 'mechanical action of the armature is speeded up. To 
obtain prititing that is neither too heavy nor too light, the spacing between the print 
hammer ahd the figured wheel must be optimum. This spacing is controlled by the 
adjustment of the print magnet eccentric through which the striking height of the 
hammer mj:l.y be lowered if printing is too heavy, or raised if printing is too light. 

(f) Tape feed tract (fig. 27).-The gummed tape for the machine is housed in a paper 
tape conta~ner. It is threaded, gummed side up, over a guide block which inverts 
the tape to 1gummed side down and turns it 90 degrees. As the tape leaves the paper 
tape container, the exposed gummed surface is protected from dust and other for
eign mattefby a preformed leaf spring. From the guide block, the tape is channeled 
through th~ tape feed guide. An opening in the tape feed guide permits the print 
hammer to \strike the paper tape against the inked ribbon and figure wheel, thus 

\ 

88tiF18:1Ui'f'lla~ \ 38 ORIGINAL 

-· 

-

-

-
.. 

-



OCID: 3559658 

-

·e 

-

-
" 

e 

···--oo"'-· ......... ~-~ ••• .-:to" 

KAM-l/TSEC 

causing a character to be printed. From the tape feed guide, the tape is channeled 
between the paper tape feed roll and feed roll follower. The follower is spring
loaded so as to press the tape firmly against the knurled feed roll. This pressure 
against the tape permits the feed roll to advance the tape uniformly. A serrated 
cutting blade is provided for removing the printed portion of the tape, and a formed 
spring prevents the uncut tape from curling up under the cutting blade. 

c. Ribbon Reversing Mechanism (fig. 27).-The purpose of this mechanism is to space the inked 
ribbon once for each machine operation and to reverse the direction of the ribbon when either 
spool becomes unwound. 

(1) Components.-Individual components operate as follows: 

(a) Tape and ribbon drive shaft spur gear.-The tape and ribbon drive shaft is driven 
by the timing unit shaft. With every operation of the machine, the timing shaft 
cycles, moving the spur gear extension of the ribbon drive shaft in a counterclock
wise direction. The spur gear meshe.'l with the ribbon drive gear and drives it in a 
clockwise direction. 

(b) Ribbon drive gear.-An elbow-shaped shifting lever is attached to each side of the 
ribbon drive gear. One end of each lever is hooked to a common loading spring 
while the opposite ends are fastened together by the dual seallop gear. The seal~ 
lop gear is tensioned against the inner teeth of the ring gears by the common spring, 
and provides the means to drive the front and rear ring gears. Both sides of the 
dual scallop gear are identical, but the gear is so constructed that the teeth of one 
side are exactly opposite the teeth of the other side. Thus, when the teeth of one 
side of the scallop gear are engaged with one ring gear, the teeth on the other side 
are not engaged. 

(c) Front ring gear, left reel drive gear, and )eft ribbon spool.-The front ring gear, 
when engaged by the sea.Uop gear, drives the left reel drive gear. The left reel drive 
gear, in turn, winds the left ribbon spooL A compression spring is mounted over 
the reel drive gear to prevent too rapid unwinding of the left ribbon spool when it 
is unwinding. 

(d) Rear ring gear, right reel drive gear, and right ribbon spool.-The rear ring gear. 
when engaged by the scallop gear, drives the right reel drive gear. The right reel 
drive gear, in turn, winds the right ribbon spool. A compression spring is mounted 
over the reel drive gear to prevent: too rapid unwinding of the right ribbon spool 
when it is unwinding. 

(2) General fumtion.-The force to drive the ribbon is applied from the tape and ribbon 
drive shaft spur gear through the ribbon reversing mechanism to one of the two reel 
drive gears. Only one of the metal spools is driven at one time. The other spool turns 
freely to let the ribbon unwind. When the ribbon is fully unwound, it draws taut and 
causes the ribbon reversing mechanism to transfer the driving force to the empty ribbon 

\ spool. This reverses the direction of ribbon feed. This automatic cycle is repeated 
\ each time the ribbon becomes fully unwound from one spool, and its action is completed 
"'-' within two operations of the cipher machine. In the following description, it is assumed 

that, at the start of operation, the left reel drive gear is being driven, causing the ribbon 
to be wound up on the left metal spool and to unwind from the right spool. 

(a). The teeth on the front side of the scallop gear are held in engagement with the in· 
ternal teeth of the front ring gear by the tension of the spring. This pressure holds 
the elongated tooth on the front side of the scallop gear in mesh with an internal 
tooth on the front ring gear (fig. 28-A). 

(b) Each time a key is depressed, the tape and ribbon drive shaft spur gear turns the 
ribbon drive gear through an arc. The meshed elongated tooth drives the front ring 
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gear through a similar arc. The external teeth on the front ring gear drive the left 
reel drive gear which winds up the ribbon on the left metal spool. The rear ring 
gear (fig. 28-B) is not engaged by any of the teeth on the other side of the scallop 
gear. j The pull of the unwinding ribbon causes the rear ring gear to turn freely on 
the rear face of the ribbon drive gear, and in the opposite direetion. This aetion 
contin,ues as long as the pull of the unwinding nl>bon does not overcome the tension 
of the :spring. 

(c) When \the ribbon has fully unwound from the unwinding right spool, it pulls taut. 
The pull of the ribbon stalls the driving front ring gear. This prevents the meshed 
scallop gear tooth from fol1owing the rotation of the ribbon drive gear. As the rib
bon drive gear continues to rotate in the same direction, the scallop gear is forced 
to roll 'lover around the elongated tooth, stretching the spring and rotating on its 
own pivot (fig. 28-C and-D). When the scallop gear has rotated far enough, the 
elongated tooth (fig. 28-E) falls out of mesh. The spring tension pulls the rear set 
of teet}i on the scallop gear into mesh with the internal teeth of the rear ring gear, 
and th~ rear elongated tooth (fig. 28-F) is brought into engagement. 

(d) With continuing rotation of the ribbon drive gear, the elongated tooth carries the 
rear ring gear around with it in the same direction. This in turn drives the right 
reel drive gear, and the ribbon starts to wind up on the right metal spool. The en
gaged s~llop gear tooth is held in mesh by the spring, against the normal pull of 
the unwinding ribbon. It stays there until the other end of the ribbon is reached, 
at which time the driving action is changed back to the left spool in the same manner. 

d. Paper Tape Feed ~echanism.-The purpose of this mechanism is to advance the paper tape 
one space for each machine operation in P and D operation, and to space the tape in groups 
of five characters iD E operation. Individual components of the mechanism operate as follows: 

I 

(1) Tape and Ribbon Drive Shaft Eccentric (fig. 25).-The tape and ribbon drive shaft is driven 
by the timing unit shaft. With every machine operation, the timing shaft cycles and 
the eccentric section of the tape ribbon drive shaft rotates counterclockwise. The rotation 
of the eccentric moves a yoke assembly in an oscill~tory motion. 

(2) Yoke Assembl~ (fig. £5).-The yoke assembly is mounted on a pivot bushing and is free 
to oscillate with the rotation of the eccentric. This motion imparts a short downward • 
and sharp up~ard travel to the pawl stud which is a part of the yoke assembly. This 
pawl stud (see; fig. 25) contains the following components from rear to front: 

(a) A single-drive ratchet pawl which initiates movement to advance the paper tape · 
one space 'at a time. · 

(b) A double4Jrive ratchet pawl eccentric which increases or decreases the effective 
length of ~he double-drive ratchet pawl to assure correct functioning of the pawl. 

(c) A double-d.rive ratchet pawl which initiates the movement to advance the paper tape 
an extra space after every fifth character in E operation. Both the double-drive 
and the single-drive ratchet pawls are tensioned against their respective ratchets by 
spnngs. ~hese springs are mounted between the bottom end of the pawls and a 
special stud secured to the front end belt 

(3) Tape Feed Roll .prive Shaft (fig. ~5).-The paper tape feed roU is mounted on one end of 
the tape and feed roll drive shaft. It is this roll which provides the physical means to 
advance the paPer tape either one or two spaces for a given machine operation. Either 
the single-drive 1 ratchet or a combination of the double-drive, stop, and single-drive 
ratchets can adv!,ance the tape feed roll by rotating the tape feed roll drive shaft. 

(a) Singfe.drive1 ratchet assembly.-The single-drive ratchet is mounted on a squared 
section of the tape feed roll drive shaft. Any rotation of this ratchet will move the 
shaft a corresponding distance. The single-drive ratchet has 24 teeth and is step

! 
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ped by the single·drive ratchet pawl. Another feature of the single.drive ratchet 
assembly is its detent ratchet pawl. This is located on the flat side of the single
driV'e ratchet. Its shaft extends through to the other side and mounts the detent 
ratchet pawl lever. The detent ratchE!t pawl is held in engagement with the detent 
ratchet by the detent ratchet pawl spring. 

(b) Stop ratchet and bushing assembly.-The stop ratchet and bushing assembly is part 
of the mechanical linkage which servE:s to effect five-letter groupings in E position 
or to block five-letter groupings in D and P position. It includes a bushing and a 
four.tooth ratchet and links the double-drive ratchet to the singl~drive ratchet as 
follows: 
1. The stop ratchet is joined to the double--drive ratchet by a compression spring 

which is mounted on a holding stud on the stop ratchet, and a stop pin which 
fits into a slot on the double-drive ratchet. 

f. The stop ratchet is joined to the single-drive ratchet by the detent ratchet which 
is engaged by the detent pawl on the single-drive ratchet (see subpar. (a) above). 

S. The stop ratchet bushing provides a means of mounting the double-drive ratchet. 
The complete assembly, stop ratchet and double-drive ratchet, rotates on the 
rounded portion of the tape feed drive shaft. 

(c) Double-drive ratchet assembly.-The doubl~rive ratchet assembly consists of two 
four-tooth ratchets, one of which is approximately t\yice the diameter of the other. 
The double-drive ratchet is mounted on the stop ratchet bushing. 
1. The larger diameter ratchet has two slots through which the stop pin and spring-

. holding stud of the stop ratchet protrude. The compression spring is set in one 
slot and, in effect, joins the stop and double.drive ratchets together. The stop 
ratchet stop pin rides in the other slot and limits the action of the compression 
spring by restricting the rotation of the double-driV'e ratchet to the extension of 
the slot. This pin positions the double-drive ratchet assembly for automatic 
five-character spacing. 

2. The smaller diameter ratchet is the ratchet which, when engaged by the double
drive ratchet, initiates the action to advance the paper tape two spaces. 

(4) Pawl Shaft (fig. 25) . ..:.-The purpose·or pawls on this shaft is to govern the movement of 
ratchets on the tape feed roll drive shaft. The components on the pawl shaft from rear 
to front are as follows: 

(a) NQ-back pawl.-The purpose of this pawl is to prevent overtravel of the single~drive 
ratchet and to insure unifonn spacing of the paper tape. 

(b) NQ-back pawl eccentric.-The eccentric regulates the effective length of the no-back 
pawl, providing a means for synchronizing the engagement of the no-back pawl and 
the single-drive ratchet pawl to tht: single-drive ratchet tooth. 

(c) Stop pawl.-The stop pawl in P and D position prevents any movement of the double 
drive and stop ratchets. In E position, the stop pawl is disengaged from these 
ratchets and mechanical linkage is effected for five-letter grouping. 

(5) Bracket Assembly (jig. 25-A).-This assembly is part of the mechanical linkage necessary 
to disengage the stop pawl from the double-drive and stop ratchets during the enciphering 
operation. 
(a) As the selector handle is moved from P to E position, or !rom D to E, the cam on the 

sliding contact board depresses the follower on the contact panel assembly. The 
follower, in turn, depresf5es the plunger on the bracket assembly. 

(b) The bracket assembly consists of the bracket and an eccentric stud which extends 
through the front end bell and holds one end of the no-back pawl spring. Integral 
with the bracket body are two post-like protrusions, one extending forward, and the 
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other ~xtending back through the front end bell. The plunger is contained in the 
forward post and passes through the front end bell to contact the lever which is held 
on the;other post with the pivot screw. 

(e) With the plunger depressed, it bears against the lower arm of the lever. The lever 
pivots bn the pivot screw and rotates its top arm against the stop pawl. The pres
sure ofl the top arm of the lever overcomes the spring tension of the stop pawl and 
disen~es the stop pawl from the stop and double-drive ratchets. 

(d) This mbcbanieal action occurs only when the selector handle is moved from either 
the Po~ D position to the E position. When the selector handle is moved from the 
E position to either the D or P position, the sliding contact board cam is disengaged 

I 
from the follower, and the bracket plunger, bracket lever, and stop pawl return to 
their normal positions. 

(6) General Function of Mechanism '"n P and D Position (fig. !6-A). 
(a) In eithet P or D position, the following conditions exist in the mechanism: 

I . 

1. The stop pawl is engaged with the outer diameter of the double drive ratchet and 
with 1the stop ratchet. Neither of these ratchets, therefore, can rotate. The 
single-drive ratchet and the paper tape feed roll drive shaft, however, are free to 
rotate whenever induced by the single-drive ratchet pawl. · 

t 

2. With lthe double-drive ratchet engaged by the stop pawl, the small diameter of 
double-drive ratchet is in such position that the double.drive ratchet .pawl cannot 
engage with the face of one of the ratchet teeth. . 

(b) When the machine is operated, the tape and ribbon drive shaft eccentric osciUates 
the yoke\assembly. The single-drive and double-drive ratchet pawls travel down
ward and\ then thrust up with the oscillatory movement of the yoke. The travel of 
the pawls\aecomplishes the following: . 
1. The single-drive ratchet pawl indexes the single-drive ratchet by one tooth. The 

ratchet, turning on the squared portion of the tape feed roll drive shaft, turns 
the feed roll and advances the paper tape one space. 

2. The double..£1rive ratchet pawl is mechanically ineffective against the double
drive ratchet. 

9. The n~-back pawl prevents any movement of the single-drive ratch_et during the 
downw~d movement of the single-drive ratchet pawl. This prevents the tape 
feed roll drive shaft from turning and avoids erratic spacing of the paper tape. 
During1 the upward travel, the single-drive ratchet pawl overTides one detent 
ratchetltooth and engages with the next. 

(7) General Functi~ of Mechanism in theE Position. \. · 
(a) As the selector handle moves from the ~ to the E position, the following action 

takes place\at some time previous to the automatic cycling of the machine (see fig. 
26-B): 1 
1. The meehanieal linkage between the contact panel cam and the top arm of the 

bracket 'lever disengages the stop pawl from the stop ratchet and double-drive 
ratchet.\ This permits the entire group of ratchets .to rotate as a single unit 
whenever indexed by the single or double-drive ratchet pawls. This provides 
automatic fiv~aracter spacing. 

2. With th~. double drive and stop ratchets no longer blocked, the compression spring 
which joins them expands. The double drive ratchet rotates counterclockwise 
until the istop ratchet stop pin reaches the extent of its double-drive ratchet slot. 
The extent of this rotation is equal to two single-drive ratchet teeth. The de
tent pawl' prevents the detent ratchet from rotating. Therefore the stop ratchet 
remains stationary during this action. 

I 
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9. The single-drive ratchet has 24 t4!eth while the smaller diameter section of the 
double-drive ratchet hM only (our teeth. Each double-drive ratchet tooth has 
six positions relative to the teeth on the single-drive ratchet-'-each position being 
equal to one indexing of the single-drive ratchet. These positions are No. 1, 2, 
3, 4, 5, and S (space) (see fig. 26). When the double-drive ratchet tooth is in 
the No. 5 position, the double-drive ratchet pawl will engage the tooth and step 
the ratchet from the No.5 position through the (space) position (S) to the No. 1 
position. 

4. The object of all mechanical action initiated when the selector hand)e is moved 
from P to the E position is to prearrange the tape feed mechanism so that spacing 
is initiated on the first chara<!ter of a five-letter group. This is accomplished 
when the double-drive ratchet is in the No. 1 position on the first key operation 
in E position. 

5. When the stop pawl was disengaged from the stop and double-drive ratchets and 
the compression spring expanded, the double-drive ratchet was automatically 
moved from the No.4 postion to the S position (see fig. 26-B). 

(b) When the automatic cycling of the machine oceurs, the following action takes place 
(see fig. 26-C): 

1. The tape ribbon drive shaft eccentric initiates the action of the single-drive and 
double-drive ratchets. The single-drive ratchet pawl indexes the single-drive 
ratchet one tooth. The ratchet, turning on the squared portion of the tape feed 
roll drive shaft, turns the feed roll and advances the paper tape one space. The 
double-drive ratchet moves but is mechanically ineffeetive because it is in the S 
position. 

2. Since the stop ratchet is no longer engaged by the stop pawl, the detent pawl in
dexes the stop ratchet through the detent ratchet. This movement tends to con
tract the compression spring between stop and double-drive ratchets for a dis
tance which is comparable to one single--drive ratchet tooth. A.13 the spring ex
pands with the rotation of the stop ratchet, the double-drive ratchet is also indexed 
one space. 

S. When the double-drive ratchet is indexed, the small diameter tooth moves from 
S position to position No.1 with respect to the double-drive ratchet (see fig. 26-C). 
After five more machine operations, the pawl will be permitted to engage with the 
ratchet tooth. 

4. Since the double-drive ratchet tooth was mechanically set up in position No. 1 
by the movement of the selector handle from P to E position, initiation of five
letter groupings on the initial character is assured. 

(c) During the next four machine operations the single-drive ratchet pawl continues to 
index the single-ratchet (see fig. 26-C through 26-F). The paper tape is advanced 
one space and the stop and double-drive ratchets are indexed in a manner similar 
to that described in subparagraph b above. Oh the fifth operation (see fig. 26-G }, 
however, the double-drive ratchet pawl engages a tooth on its downward travel. As 
it travels upward, the following action occurs: 

1. The double-drive ratchet and stop ratchet are indexed the equivalent distance of 
two single-drive ratchet teeth. 

f. The detent ratchet engages the detent on the single-drive ratchet and rotates the 
single-drive ratchet two teeth. 

9. The single-drive ratchet, turning on the squared portion of the tape feed roll drive 
shaft, turns the tape fi!OO roll and advances the paper tape two spaces. 

4. The double-drive ratchet is moved past the S position into position No. 1. 
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(S) P through 1E to D Position.-When the selector handle is moved from the P position 
through E 'to D position, the following action takes place: · 
(a) As the~selector handle passes through theE position, the tape feed mechanism reacts 

in its normal manner. That is, the stop pawl disengages from the double-drive and 
stop piwJ ratchets thereby permitting the compression spring to advance the doubl~ 
drive ~wl two spaces. The machine automatically cycles and advances all ratchets 

I 
another space. 

(b) As the ~lector handle is moved beyond theE position, the sliding contact board cam 
is disengaged from the follower so that the bracket plunger and bracket lever return 
to their~ normal positions. 

(e) After fo'ur machine operations with the selector handle in D position, the double--drive 
ratchet ·.will be engaged by the stop pawl. After two more operations, the stop paw] 
will engage the stop ratchet. This mechanical action has no effect on spacing the 
tape. . 

t. Gear HCYJ.I.Sing (fi~. 29).,.......The gears for all major components of the printer unit mesh in the 
gear housing assembly. By inten-elating the gears in various ratios, correct operating speeds 
for individual components are obtained. Individual gears may be described as follows: 

(1) The Motor~Gbneraror gear.-This gear is driven by the motor-generator and operates at 
approximately 6600 rpm. The rotation of this gear is continuous so long as the motor
generator is operating. 

(2) Helical Gear ~nd pt.".nion. assembly. 
{a) The mo11r..generator gear meshes with the helical gear of the pulse generator gear 

with a nhluetion ratio of 3 to 1. Thus, the helical gear, which drives the pulse~ 
I· 

generator. rotor shaft and figured wheel, operates at approximately 2200 rpm. 
(b) The piniqn gear is part of the same assembly as the helical gear and also operates 

at approximately 2200 rpm. 
l 

(3} Clutch drit>e as8embly helual gear. 
\ . 

(a} The pinion gear meshes with the helical gear of the timing unit clutch drive assembly. 
Since the \pinion gear is part of the helical gear and pinion assembly, it links the 
clutch drive assembly helical gear to the motor gear. The reduction ratio from the 
motor-generator gear through the pinion to the clutch drive assembly helical gear 
is 11 to 1. '1 Thus, the helical gear operates at approximately 600 rpm. 

(b) The clutch, drive assembly helical gear initiates the drive for most of the mechanical 
functions ~ the machine. Since there are no further gear reductions, all dependent 
mechanica~ operations are driven at 600 rpm. 

(4} Timing shajt.-;t'he helical gear rotates the timing shaft at 600 rpm when the shaft is 
engaged with the eluteh drive assembly. The timing shaft miter gear and the coupling 
key are moun~ on one end of the timing shaft. Rotation of the timing shaft affects 
these components as follows: 
(a) The timinglshaft miter gear meshes with the crankshaft miter gear and operates the 

rotor stepping drive link assembly. Since the ratio between the two miter gears is 
1 to 1, the cfankshaft miter gear operates at approximately 600 rpm when the timing 
shaft cluteh\is engaged. 

(b) The coupling key couples the tape and ribbon a 1P1' jgJa drive shaft to the timing 
unit drive shaft. The tape and ribbon drive shaft, therefore, also operates at ap~ 
proximately 

1
600 rpm when the tir:ning shaft clutch is engaged. 

f. Crankskaft and Drivef!ink Assemblies (fig. f9).-The purpose of these assemblies is to transfer 
mechanical power froin the timing shaft to the rotor stepping unit. 

1 

(1) The physical desCription of the individual components is as follows: 
I 
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(a) The crankshaft miter gear is mounted on one end of the crankshaft and meshes with 
the timing unit miter gear. 

(b) A crank pin is mounted on the opposite end of the crankshaft. It is offset from the 
axis of the crankshaft so as to provide an eccentric motion. When in its resting po
sition, the crank-pin is in its most forward position. 

(e) The ball-bearing end of the drive link assembly is mounted over the erankpin. At 
the other end of the assembly a yoke engages with the rotor stepping crankpin. This 
yoke is held against the crankpin by means of a spring. 

(2) Operation of assemblies.-The crankshaft miter gear turns the crankshaft and the crank
pin counterclockwise (when viewed from the right side of the printer unit). Because the 
crankpin is offset from the axis of the crankshaft, the rotating motion of the crank
shaft is converted into a linear movement and the drive link assembly moves backward 
and forward. This, in turn, moves the rotor stepping crankpin back and forth. 

g. Timing Unit.-The timing unit initiates the mechanical action for rotor stepping, spacing of 
the paper tape and inked ribbon, and makes and breaks electrical circuits by means of its four 
associated cam switches. The timing unit is so designed that each action which it originates 
is synchronized for correct machine operation. 

(1) Houaing assembly (fig. 29).-The individual components of the timing unit are contained 
in the housing assembly. It provides position and support for the detent paw) eccentric 
stud, which adjusts the position of the detent pawl. The housing unit also provides the 
plugs and inserts for the trip magnet assembly adjusting screws which adjust the position 
of the trip magnet. Tracks machined in the housing provide a means to mount the trip 
magnet. The timing shaft reat bearing and the clutch drive bearing are press fitted into 
the housing. 

(2) Clutch drive assembly (fig. ts).-Motor torque to operate the timing unit is provided 
through the clutch drive assembly. This unit is a bell-shaped hub in which the helical 
gear drives a ratchet which is maehined on the raised hub end. The timing shaft rides 
in the axis of the unit and is provided with a sealed bearing, felt seal, and an oil ring to over
come friction. When the timing unit clutch engages the ratchet, the timing shaft will 
rotate. Since the helical gear rotates at f;oo rpm, the timing shaft will also rotate at 600 
rpm. 

(3) Timing shaft and associated parts (fig. 24).-The timing shaft contains all of the elements 
necessary to initiate specific actions of the timing unit. All members of the shaft are 
keyed so that the correct positioning is insured during reassembly. 

(a) Clutch pawi.-The elutch pawl is hinged on the clutch pawl carrier which, in turn, 
is keyed to the timing unit shaft. When the trip magnet is not energized, its arma
ture engages the clutch pa~l stop which prevents the elutch pawl tooth from en
gaging the clutch drive ratchet. When the stop is disengaged by the trip magnet 
armature, the spring-tensioned pawl tooth engages the clutch drive ratchet. The en
gagement of the clutch pawl tooth with the clutch drive ratchet, which is continuously 
rotating at 600 rpm, completes the mechanical linkage necessary to rotate the timing 
shaft. After one cycle of the timing shaft, the trip magnet .armature will again en
gage the clutch pawl stop and the clutch pawl tooth will be disengaged from the 
ratchet, breaking the mechanical linkage. 

(b) Timing shaft coupling key. (fig. 28).-The tape ribbon drive shaft is keyed to the 
timing shaft through the timing shaft coupling key. This means of coupling insures 
that the tape eccentric (see subpar. 4006d{l)) is in its correct position relative to the 
position of the timing shaft. 

(e) Timing shaft miter gear.-See subparagraph 4006e{4)(a) for a detailed discussion 
of this gear. · 
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(d) Cam oJ>krated switches and associated parts.-Electrical.circuits within the cipher ma~ 
chine ate determined by four single-pole, double-throw, break-before-make, cam
operated switches. 
1. A fo'ur-seetion moulded plastic cam is keyed to the timing shaft. Each section 

of t~e cam governs the action of a single switch. 
f. Witli the timing shaft in its stop position, all lower switch contacts are closed 

(see ftg. 24-B). After 10 degrees rotation of the timing shaft, the cam causes the 
lowe;. switch contacts to open, and the upper contacts to close. 

9. Corr~t adjustments of the cam-operated switches is imperative to correct 
madiine operation. Malfunctions of the switches can cause troubles which 
would seem to be completely divorced from the timing unit. Damping leaves 
preveht 11bouncing" of the swingers against the cam. Mechanical-adjustments 
for the cam-operated switches are outlined in paragraph 6305. Beginning with 
the dJm and switch nearest the rear of the housing assembly, the functions of 
the sWitches (numbered as in fig. 24) are described in subparagraphs 4 through 7 
whiell follow. 

' 4. The charge cam switch (#1).-The upper contacts of the cam switch are closed 
from 10 to 350 degrees of rotation of the timing shaft. The charge cam switch 
has t~o functions. First, it prevents the print tube from firing more than once 
for a single key operation. Secondly, it permits the print capacitors, ClOl and 
C107,~to recharge in sufficient time for the next machine operation. 

5. Repeat cam switch ( #2).-The upper contacts of the repeat cam switch are 
closed jtrom 10 to 330 degrees of rotation of the timing shaft. The repeat cam 
switch

1 
serves as an electrical interlock to prevent possible double eyeling, espe

cially when the cipher unit is in operation. 
6. Figure! cam switch ( # 3).-The upper contacts of the figure earn switch are closed 

from 10 to 70 degrees of rotation of the timing shaft. This switch is utilized 
only in\the E and D positions. It makes possible the enciphering and deciphering 
of a fiiDU"e function without disturbing the rotor stepping pattern. 

7. Lettersfcam switch ( #4).-The upper contacts of the letters cam switch are closed 
from 10 to 60 degrees of rotation of the timing shaft. This switch also is utilized 
only in~ the E and D positions. It makes possible the enciphering and deci
phering1· of a letter function without disturbing stepping pattern. 

(4) Trip Magnet A~embly.-When energized, the trip magnet permits the clutch drive pawl 
to engage the clutch drive ratchet. The trip magnet is energized electronically. The 
armature of the;trip magnet is not fastened to the magnet coil assembly, but is a separate 
part, held in place by a spring. Adjusting screws provide a means to position the trip 
magnet relative to the clutch pawl stop. The housing assembly provides the tracks neces
sary to mount t~e trip magnet. 

(5) Detent Pawl.-'rhe purpose of the detent pawl is to prevent the clutch pawl tooth from 
dragging on thelclutch drive ratchet when it is not engaged. It accomplishes this by 
engaging a note~?, on the clutch pawl carrier and thus secures the position of the clutch 
pawl tooth against its spring tension. An eccentric (see fig. 24-A) provides for adjusting 
the effective length of the detent pawl (see par. 6311). 

1 
I 

4007. Rotor Steppina Unit (fig. 30). 

a. General.-The purpos~ of the rotor stepping unit is to step rotors in a confused but predeter
mined pattern in the ~E and D positions, and to provide a means of aligning the rotors to the 
correct cryptographic \key in P position. A secondary function of the unit is to indicate the 
number of machine operations, which it does by means of a mechanical counter unit. Indivi-

1 
dual components are ~s follows: 
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(1) Rotor stepping jrame.-AU operating components are housed or mounted on the rotor 
stepping frame. In addition to this function, the frame provides a means of securing 
the rotor stepping unit to the contact panel. This is accomplished by two slotted mount
ing blocks at the rear comers, and two special screws, at the front comers. 

(2) Rotor stepping drive shaft.-The purpose of this shaft is to apply the mechanical pres
sure necessary to the individual drive linkage assemblies to step their respective rotors. 
Operational features are as follows: 
(a) The rotor stepping drive shaft has seven ball-bearing, roller-type cams; one for· 

each drive linkage assembly. The rotor stepping drive shaft crankpin is fastened 
to the squared end of the drive shaft and fits into the rotor stepping drive link yoke. 

(b) When the machine cycles, the drive link assembly moves, first backward, then for
ward. On the backward movement, the roller cams move away from the drive 
linkage assemblies. If a stepping mt&gnet has been energized, the backward move
ment will permit a spring to impart motion to that particular drive linkage. On 
the forward motion, the roller cam will bear against the drive linkage with sufficient 
foree to step the associated rotor one position. No motion is imparted to the rotors 
unless the associated stepping magnet is energized. 

(c) Between the third and the fourth cams from the left, there is a projecting arm to 
whieh the eounter link is attached. This link advances the mechanical counter one 
step for each complete movement of the rotor stepping drive shaft, thereby indi
cating the number of machine operations. 

(3) Drive linkage assembly and associated parts. 

(a) The purpose of the drive linkage assemblies is to step rotors when they should be 
stepped and to hold rotors stationary when they should not be stepped . 

(b) The complete assembly consists of seven individual drive linkage assemblies mounted 
on the drive linkage assembly shaft. The shaft is secured to each side of the rotor 
stepping unit frame. Two collars secure the position of the seven drive linkage as
semblies with respect to their respective rotors. 

(c) The positioning arm, which is located between the third and the fifth drive linkage 
assemblies, serves as a spacer and holds the fourth rotor stationary when the cipher 
unit shell is removed. {The No. 4 rotor is to remain stationary at all times. It, 
therefore, has no drive linkage assembly.) Correct tension for the positioning 
arm is provided via a compression spring which is imbedded in the rotor stepping 
frame. A setscrew (see adjustment par. 6203) governs the amount of tension for 
the compression spring. 

(d) Each of the seven drive linkage assemblies consists of the following basic compo
nents: 
1. Drive linkage carrier.-The drive linkage carrier assembly is the main element 

of the drive linkage assembly. A hard-tempered, flat surface which is brazed 
to the back of the carrier provides a contact surface for the rotor drive shaft 
roller bearing cams. A bushing in the top end serves as a mounting hole for 
the drive linkage carrier shaft. The boot-shaped lower end of the carrier en
gages with the rotor stepping magnet armature to block any backward move
ment. The hold-down spring tensions the carrier so that it pivots backward 
when the rotor stepping magnet is energized. 

2. Drive pawl.-The drive pawl section of the drive linkage assembly fits into a 
notch in the rotor alphabet ring and moves the rotor one step when activated 
by the drive linkage assembly. The drive pawl is attached to the carrier drive 
linkage assembly by means of an eccentric pin which adjusts the effective 
length of the drive pawl so that it steps the rotor correctly. 
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9. Sto~ pawL-The purpose of the stop pawl is to hold the rotor stationary when 
it is not being stepped. Two compression springs, located between the drive 
link~ge carrier and the stop pawl, hold the stop pawl against the rotor. When 
the 'drive linkage carrier pivots backward, the stop pawl moves with it. When 
the arive linkage carrier pivots forward, the stop pawl fits into a notch in the 
roto~. The compression spring then exerts its pressure and the stop pawl re
sists\ further movement of the rotor. 

I 

4. Hold..<fown spring.-The hold-down spring moves the drive linkage assembly 
bac'k!ward when the rotor stepping magnet armature is tripped. One end of the 
holdidown spring is fastened to a stud which is set into the stepping unit 'frame. 
The other end is secured to a spring post on the drive linkage carrier. 

(5) Rotor steppiJg magnet assemblies.-There are seven rotor stepping magnet assemblies, 
one for each of the movable rotors. The armatures are held away from the magnet by 
two flat springs·which are part of the magnet assembly. The rotor stepping frame con
tains eight slotted holes through which two mounting screws secure each magnet as
sembly again~t the frame. (Slots rather than individual holes are used so as to permit 
positioning the rotor stepping magnet assemblies with respect to the drive linkage car
riers. Each rnagnet armature acts as a stop for its associated drive linkage. ) 

i 
(6) Actuator switch assembly and associated parls.-The actuator switch assembly is com-

posed of a switch plate, five seven-leaf switches, and two six·leaf switches. This as
sembly, together with the actuator spring and clamping plate, is fastened to the under 
side of the fr~me. Each switch is composed of two sections, the operating leaves of 
which are independent of each other. The two types of switches are as fo11ows: 

(a) Seven-leaf switehes.-The.se switches are located beneath the first, second, third, 
sixth, and seventh rotors. The upper sections are a single-break before single
make arrangement and consist of the switch leaves numbered 3, 6, and 7, of which 
leaf No. 6: is the swinger~ The lower sections are single-break before double-make 
arrangem~nts consisting of the leaves numbered 1, 2, 4, and 5, of which leaf No. 2 
is the swinger. 

(b) Six-leaf sJitches.-These switches are located beneath the fifth and eighth rotors. 
The upper~sections, which are single-break no-make arrangements, consist of leaves 
·numbered 6 and 7. Leaf No. 6 is the swinger for this section of the switch as
sembly. The lower sections, which are single-break before double-make arrange
ments, eo~ist of leaves numbere<ll, 2, 4, and 5, of which leaf No.2 is the swinger. 

I 

Note: The No. 4 rotor is stationary and therefore requires no actuator switch. 

{7) Set key assembl~ (fig. ao-A).-8et keys operate the bottom sections of the actuator 
switches by means of spring-loaded plastic plungers which move through sleeves. When 
a set key is depfessed, the plunger moves the swinger (No. 2) from the No. 5 leaf and 
holds it against \}eaves No. 1 and 4. The seven set keys are mounted on two shafts 
and are secured to a single plate. The complete assembly is removable as a unit. The 
individual plung~s. springs, and sleeves may also be removed. 

I 

(8) Actuator switch assembly (jig. 90-A).-The upper sections of the actuator switches are 
operated by the lobes on the notched rings of the rotor assemblies, acting through actu
ator assemblies in the stepping unit. When depressed by a lobe on the rotor notch 
ring, the actuat6r moves the swinger (No. 6 leaf) away from the No. 7 leaf. In the 
seven-leaf switches, this action also brings the No. 6 leaf into contact with leaf No. 3, 
to the correct pmlition relative to the No. 3 leaf of the actuator switch assembly. 

. I 
(9) Bottom cover.-Th1e bottom cover protects the rotor stepping unit from dust and foreign 

matter when it is 'removed from the cipher machine. 
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(10) Coun~ unit.-The counter unit is a standard four-digit mechanical counter. It is con
nected to the rotor stepping drive shaft by means of the counter link, counter block, and 
counter spring. The counter records one digit for each oscillation of the rotor stepping 
drive shaft. The counter spring permits overtravel of the connecting link without in
juring the internal stops of the counter. 

(11) Contact block asBemblies.-The rotor stepping frame also houses three blocks which con
tain flat-head type contacts. The flat-head contacts in the four-contact block mate 
with the four pressure contacts of the contact panel which carry the electrical input for 
the rotor stepping unit. The remaining two blocks, each of which contains 10 flat-head 
con~ts, are located one on each side of the frame. Their contacts mate with pressure 
contacts in the cipher unit and establish the reentry circuits. 

(12) Right-a.nd left-hand latch assembties.-The purpose of these latches is to hold the 
cipher unit in position on the rotor stepping unit. A downward pressure must be ex
erted on the cipher unit before the latch1~s will eatch and lock securely. 

b. M eckaniea.t Function in P Position.-Each of the seven rotors is set to its initial rotor operating 
position while the machine is in the P position. This is accomplished by depressing the set 
key in front of the rotor to be stepped. The depression of this set key results in the following 
action. 

(1) Depression of the set key forces a spring-loaded plunger against the lower actuating 
leaf of its corresponding actuator switch. This closes two circuits. The first to close 
is the one which energizes the corresponding stepping magnet. The second to close is 
the one which energizes the trip magnet of the printer. The energizing of the stepping 
magnet draws its armature out of the path of the drive linkage assembly. This allows 
the drive linkage assembly to pass over the armature. The energizing of the trip magnet 
results in cycling of the cipher machine. The lateral motion of the drive link assembly 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 

oscillates the rotor stepping drive shaft through an arc of 75 degrees. 

With the cipher machine in a rest position, the rotor stepping drive shaft is in its full 
forward position and its seven roller-bearing earns hold the seven drive linkages in their 
full forward position (fig. 30). 

As a cam of the rotor stepping drive shaft starts moving backward, the energized step
ping magnet allows the drive linkage carrier to be drawn back toward its cocked position 
by the hold-down spring. 

The entire· drive linkage pivots on the drive linkage shaft and within itself at the eccentric 
pin. This compound motion of the drive linkage allows the stop to be pulled free of the 
notch in the alphabet ring and the drive pawl to be disengaged from its notch. 

During the backward travel of the drive linkage, the point of the drive pawl bears against 
the periphery of the alphabet ring until it reaches a point where it engages the next 
notch. This is accomplished by the drive pawl being pivoted about the eccentric pin 
by the drive pawl spring. 

At 180 degrees of the titning shaft rotation, the rotor stepping drive shaft reaches the 
end of its 75-degree arc. Its direction is now reversed and the roller cam starts moving 
forward. The cam bears against the rear edge of the drive linkage and forces it forward. 

The forward point of the drive pawl, which is engaged in a notch of the alphabet ring, 
turns the rotor about its shaft through an are of 10 degrees. 

Just before the drive linkage reaches its full forward position the spring-loaded stop 
swings up and comes into contact with the alphabet ring periphery. The stop bears 
against the periphery until, at the end of the stepping stroke, a notch in the periphery 
becomes aligned with it. The stop then drops into the notch and the rotor is locked 
in this position. 
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(9) Release of ~he set key prior to the time that the drive linkage assembly reaches its full 
forward position allows the switch leaves of the lower section of the actuator switch to 
separate. This breaks the circuits which are energizing the stepping magnet and the 
trip magnet: 

I 

(10) Providing that the set key has been released, the spring-loaded armature of the stepping 
magnet is ai,lowed to rise toward its stop position. As the drive linkage carrier passes 
over it, it depresses the armature. As the trailing edge clears the armature, it rises and 
engages the notch on the trailing edge of the drive linkage canier. 

(11) The steppinJ magnet armature acts as a stop for its corresponding drive linkage assembly. 
For each oscillation of the rotor stepping drive shaft only those drive linkages whose 
corresponding stepping magnets are energized are pulled back to a cocked position. 

(12) Holding the ~t key depressed keeps the stepping magnet and the trip magnet energized 
and steps the associated,.rotor one position for each cycle of the cipher machine. 

t. Mechanical Functio~ in E and D Position.-During encipher and decipher operation, the up
per sections of the ·actuator switches are utilized to control the energizing of the seven step
ping magnets. Th~ actuators in turn are controlled by the notch rings of the rotors. 

' 
(1) Rotation of thk rotors during the stepping phase also rotates the notch rings. When a 

lobe on the notch ring contacts an actuator, the actuator is forced down. This results 
in the changing of the upper section of the actuator switch circuits through the medium 
of the active leaf. 

I 

(2) The actuator sWitches are all interwired and connected to the stepping magnets. Due 
to the combination of connections made by these switches, certain stepping magnets are 
energized. \ 

(3) For each cycle br the machine during encipher and decipher operation, those steppi~ 
magnets which ~e energized allow their associated rotors to be stepped in the same man-
ner as described \in subparagraph b above. · 

d. Counter Operation.-The mechanical operations counter, which is mounted on the front of 
the rotor stepping unit, is actuated once for each oscillation of the rotor stepping drive shafts. 
The counter spring absorbs overtravel in excess of the counter's normal motion, thus mini
mizing strain on the internal counter parts. 

I 
I 
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4008. KLX-7/TSEC Keyboard Adapter (fig. 66). /.., 

a. The KLX-7/TSEC keyboard adapter permits the cipher mli\,chine to be operated by means 
of a standard teletypewriter tape. When correctly inserted into the cipher machine, the key
board adapter transfers the output of the TSJ~C/HL-1 to selected key circuits in the TSEC/ 
KL-7. 

b. The KLX-7/TSEC is a phenolic fiber board a~mbly into which are set 30 pressure contacts 
with caps extending through the upper part of the assembly. Two other contacts on the right 
hand side of the adapter conneet the power input leaves to the machine. Other important 
physical features include an extension for the selector handle and five screws by which means 
the adapter can be mounted between the keyboard and the sliding contact board. Also, a 
receptacle and wiring is provided for electrical connection within the u~it. 

c. The layout of the contacts on the keyboard adapter duplicates the keyboard itself and key 
switches can be closed through the capped extensions and pressure contacts to the sliding 
contact board so that printing is initiated in the normal manner. 

d. The TSEC/HL-1 (an anciHiary tape reader) senses a five level teletypewriter tape and in· 
terprets the signals through a series of relays as a literal signal. One side of the sensing 
mechanism is eleetriaally tied to common in the TSEC/KL-7 through the keyboard adapter 
pin A7. Circuits are completed from common in the TSEC/KL-7 through the sensing pins 
and relays in the tape reader to specific points on the output plug of the TSEC/HL-1. The 
points on the output plug are wired through a cable and the keyboard adapter to individual_ 
key circuits in the TSEC/KL-7. Circuits completed to these individual key circuits effec• 
tively simulate a key closure and printing is initiated in the normal manner. 

e. Twenty-four volts DC are supplied from the TSEC/KL-7 to the "Set-on-Blank" relay in 
P, E, or D operation and to the "Letters Reject Circuit" in D operation. This connection 
is made from pin Al in the keyboard adapter through the adapter cable. The detailed func· 
tion of these relays is discussed in AFSAG 1207B. 

'/. 'the AC input for the TSEC/HL-1 is provided via a special plug and cable which ties into 
the large plug on the adapter cable. 

4009. Motor-Generator and Controller Assembly (fig. 57-B). 

a. The CE 88000 motor·generator and controller assembly replaces the CE 87420 motor-gen
erator and controller assembly on TSEC/KL-7 with Serial No. 13149 and all subsequent 
equipments. 

b. The CE 88000 motor-generator and controller uses a governor in series with its field to main· 
tain a constant speed over the full range of operating voltages (21- to 31-volts DC). With 
the old style motor-generator, key closul"l! would sometimes cause the motor to drag when 
the equipment was operating in the lower regions of its voltage range. Such action resulted 
in printing smudge, character shift, and pr·oduction of fly characters. 

c. Like the old-style motor-generator, the CE 88000 motor is a shunt wound DC motor which 
operates on the following basic concepts. 

(l) The field interacts with the armature to generate a cemf in the armature. 

(2) The more cemf generated, the slower the motor will rotate and, conversely, the less cemf, 
the faster the motor will rotate. 

(3) The cemf generated is proportional to the current in the field and it is inversely pro· 
portional to the resistance of the field. 

d. When the motor is at test, the contacts on the centrifical governor are open effectively in
serting a 100 ohm resistor (CE 88036) in series with the field. The increased resistance, 
lowers the current and the resultant cemf, causing the motor to speed up. 

(:0!4 li'l81!nn'IJ:Js 50.1 Chantle No. 1 

. ' 
~ 

\ 



DOCID: 3559658 

eeru·teeu'ftAI5 i 

I 
.KAM-1/TSEC 

f. When the motor ;reaches a sufficient speed, centrifical force closes the governor contacts, 
shorting the 100 ohm resistor. The decreased resistance raises the current and resultant 
cemf, causing the ~otor to slow down. · · 

g. The 680 micromi~farad capacitor (CE 88037) is a spark suppressor for the governor contacts 
and the 31 ohm resistor (CE 88040) is a current limiter to prevent excessive current surges 
when the contacts close. · 

I 
4010. (JE 88866 AC Power Converter.-There are currently two versions of the AC power 
converter being used for the TSEC/KL-7. The older one, Pvt 'He. OE! S'f6~, is designed to 
produce 2.4 amperes output current. The newer one, Part :We. CE 8896&, will produce 4.5 
amperes of current. Otherwise both units are identical a~ may be used interchangeably with 
any TSEC/KL-7. The higher current output of the GE6'~ converter, however, may prove 
more efficient when op~rating under the increased current drain of the governor contact-s on the 
CE 88000 motor-gene~tor. Also, it is more adequate to the inherent resis .. in selenium 
rectifiers which is caused by aging. Units above Serial No. 15412 are the SE power con-
verter. : 

4011. CE 87422 RadiJ Interference Filter (fig. 57-A). 
I • . 

a. The radio interference filter bas been added to suppress line current variations due to the 
TSEC/KL-7, which\may cause interference with the operation of nearby radio equipment. 
Variations in the lin.e current are caused chiefly by the motor-generator and the rotor step
ping unit. The filter effectively eliminates the problems concerned with variations in line 
current. l 

I 
b. Each side of the DC input line is tied to ground through a separate pi-type configuration in 

the filter assembly. '
1
The net result is effective attenuation of ftuxuations in line current over 

a wide band of frequencies. The following chart illustrates the efficiency: 
t 
~requency Attenuation 
1 in MC in DB 

0.1 47 
0.3 76 
0.7 91 
~0 % 
5.0 90 

lQO ~ 

30.0 80 
1 70.0 64 

c. No maintenance shouiO be perfonned in direct connection with the filter except replacement 
of the item as a complete unit or repairing its external connections. 
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4100-ELECTRONie TliEOR Y 

4101. Generat.-The electronic and electrical circuits of TSEC/KL-7 may be deseribed gener
ally as follows: 

a.. Key Circuits.-These circuits are completed manually at the keyboard and per£orm the fol
lowing basic functions: 

(1) They initiate a pulse of the proper magnitude to actuate the electronic circuits. Since 
the cipher unit is part of the key circuits in the E and D functions, this pu]se may be 
either the plain, enciphered, or deciphered version of a given letter or figure. 

(2) In association with the sliding contact board and guide-rail assembly, which serves as a 
four-position, multicircuit switching device, the key circuits also control the electronic 
circuits so that the letter shift, figure shift, spacing, and repeat operation functions are 
performed. 

b. Tube Circuits.-Once a character pulse is initiated by the key circuits, the electronic circuits 
initiate the action which results in printing the eorrect letter on the paper tape. 

c. Power Circuits.-These circuits provide the power to perfOl"m the electrical and mechanical 
functions of the-machine. The power circuits may be dividoo into three basic circuits as fol
lows: 

(1) Low uoltage BUpply.-This supply is provided from an external source of DC and operates 
tube filaments, the motor, and rotor stepping magnets. 

(2) High voltage 8Upply.-The output from a 400-cycle AC generator (driven by the motor) 
is rectified by a fwl-wave bridge rectifier composed of germanium diodes. This provides 
the high DC voltage required by the electronic circuits. 

(3) Key eircuit 8Upply.-Power Cor the key circuits is supplied by a pulse generator as de
scribed in subparagraph 4006b(l). 

d. Rotor Stepping Magnet Circuits.-The necessary power to energize the selected rotor stepping 
magnet is provided by the low voltage power source as explained in subparagraph c above. 
Which rotor stepping magnets are to be selected is determined by the actuator switches. These 
switches, operated mechanically by rotor noteh rings in E and D positions complete circuits 
through the rotor magnets causing the magnets to step the rotors in a confused but definite 
pattern. In P position, the rotor stepping magnets are energized by manually operated set 
keys. 

4101. Slidine Contact Board and Guide Rail Assembly (see par. 4004).-This contact board 
serves as a four-position, multicircuit switching device. By moving the selector handle to any 
of four positions, the board automatically completes circuits which achieve the functions designated 
by the pointer on the selector handle. Specifically, the sliding contact board and guide-rail as
sembly accomplishes the following: 

a. 0 Position (fig. 14-A).-This is the OFF position for the machine. As shown, the double T 
contacts which connect the external DC power to the cipher machine are completely with
drawn from the Kl contact {on the contact panel board) and the spring contacts above the 
sliding board. 

b. P, E, a.nd D Positions.-In these positions the following occurs; 

(1) In P, E, or D position, the DC power input circuit is completed through the double T 
contacts from the power switch leaves to input contacts Kl and K2 (K2 contact not 
shown in fig. 14-A). Thus, power is supplied to the machine for each of its three func
tions. 

(2) In positions E and D, circuits are set up which permit the enciphering and deciphering of 
figures and letters functions through thfJ figure and letter cam switches. 
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(3) Positive re~urn leads of the rotor stepping magnet circuit are switched so that the set keys 
energize the stepping magnets in the P position, while the rotor notch rings eq~_rgize them 
in E and D~ positions. · 

I 
(4) When the ~liding contact board is moved from P to 0 position, the plate circuit of the 

print tube is opened. This prevents misfires caused by the bias voltage on the grids 
dropping toj zero more rapidly than the plate voltage when the power is cut off (see sub
par. 4110e).f · 

(5) A means to step rotors automatically is provided by the switching completed in the con
tact panel ~hen the selector handle is moved from P to E position (see subpar. 4110d). 
Circuits are)set up by the sliding contact board which cause the rotors to be stepped im
mediately. I 

I 
4103. Key Circuit.tP Operation (fig. 16-A).-In P operation depression of any one of the keys 
(excepting the FIG, :LET, and RPT keys), or the space bar, completes a circuit through a char
acter pulse coil and the primary winding of the transformer. The amplitude of the pulse is step~ 
ped up by the transfbrmer and applied to the electronic circuits which initiate the action required 
to print. When any of the 10 alpha~numeric keys (Q-1, W-2, E-3, R-4, T-5, Y-6, U-7, I-8, 0-9, 
or P-0) is depressed,: the character printed will be either the letter or figure represented on the 
key, depending on the function indicated by the neon glow lamp. Using the K key for pur
poses of illustration, ~the circuit operates as follows: 

a. In P position, th~ sliding contact board is positioned so that all keys mate with the center of 
T-shaped contact~, and the T-shaped contacts in turn mate with pressure (P) contacts repre
senting individual keys. Thus, the T.shaped contacts close the circuit between the K key 
and the KP contak 

b. One side of all ke~ switches are connected to common, and one side of all coiJs in the pulse 
generator are con*ected to the plus 220-volt supply line. Depression of the K key, there~ 
fore, connects the free end of the pulse generator K coil to common. Since the pulse generator 
coils have a very low DC resistance, closing the K key effectively connects the plus 220~volt 
line to common, Jrith the result that there is a large voltage drop across the K coil. This 
voltage drop generktes a considerable amount of cemf across the K coil in such a manner as 
to oppose current flow between common and plus 220v. This cemf, together with the heavy 
voltage drop, actuk1ly makes the end of the K coil that is connected to the 220-volt supply 
line negative with ~espect to common. 

I 
c. This action generates what is· known as the transient pulse. This pulse)s of such polarity 

as to actuate the electronic circuits just as any normal character pulse. The only difference 
is that the normal pulse represents a definite character on the figured wheel whereas the tran~ 
sient does not. For more details concerning the effects of the transient pulse, see paragraph 
4108 and 4109. Ci~cuit elements are employed to·prevent the transient pulse from initiating 
the printing action.~ . 

d. When the rotor of the pulse generator passes the K pulse coil, the voltage induced in the pulse 
coil causes current to flow through the closed key circuit and a voltage to be induced in the 
secondary winding Jr the transformer. 

I 
e. The direction of current flow as initially induced by the pulse generator rotor is such that the 

current passes throukh diodes D115, DIOI, and DI02 to the primary winding of the trans
former. After the rotor passes the K coil, the decaying magnetic flux tends to induce a cur
rent flow in the opposite direction. Now, however, the diodes which pass current in only one 
direction prevent th~ current from entering the primary of the transformer. This prevents 
spurious pulses from\entering the electronic circuits. 

j. The pulse on the primary winding of the transformer initiates instantaneous electronic action. 
At the instant action1 is initiated, however, the K character on the figured wheel is not yet in 

I 
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the print position because allowance must be made for the mechanical ~~ time required 
for the print hammer to strike against the paper tape. Approximately 2!fffiilliseconds must 
be allowed for the print hammer to reach the tape and inked ribbon after the print magnet 
is energized. When the desired character is not in the correct position when the print tube 
fires, broken or incomplete characters are printed on the tape. 

..1o 
g. The pulse delivered by the K coil to the primary of the transformer has an amplitude of-&.. 

volts, and is negative with respect to common. Had an alpha-numeric key been depressed, 
two pulses would have been delivered to the primary of the transformer. As explained in sub
paragraph 4006b(2)(b), the pulse representing the alpha (letter) function has an amplitude of 
5 volts, while the pulse representing the figure function has an amplitude of 10 volts. 

4104. Key Circuit, E Operation (fig. 16-B).-In E position, the cipher unit is switched into 
the key circuit. Depression of any key (including the FIG and LET keys), or the space bar 
completes a circuit through the cipher unit and causes the enciphered version of the character 
or function to be printed on the tape. 

Note: Some of the key circuits are combined in E operation so that letter and figure functions 
can be enciphered. These circuits are termed special key circuits in paragraph 4106. 
Discussion of a normal key circuit (K, for example) follows! 

a. In the E position, the sliding contact board is positioned so that the key contacts connect 
through T-shaped contacts to theE pressure contacts representing individual keys. The K 
key, is thus connected to pressure contact KE. Also in the E position, connecting bars con
nect D pressure contacts toP pressure contacts. Thus, KD is connected to KP, GD is con
m~cted to GP, etc. 

b. Depression of the K key now closes the circuit to the KE pressure contact, which is wired 
directly to terminal EK on the encipher (left) side of the cipher unit. 

c. The circuit then passes through the seven movable and one stationary rotor of the cipher unit 
and terminates on any one of 26 D terminals on the decipher side of the cipher unit, or on 
one of the 10 reentry circuits. 

d. If the circuit terminates on one of the reentry circuits, it is rerouted back to the encipher 
side of the cipher unit through a direct wire connection and again passes through the rotors 
with the option of terminating at any one of the 26 D terminals or the nine remaining reentry 
circuits. This process can continue until all 10 reentry circuits have been utilized, thus mak
ing it possible to route a single circuit through the cipher unit 11 different times (or through 
88 rotors) before finally terminating the circuit on one of the 26 D contacts on the decipher 
side of the unit. 

e. Assuming that the rotors are set up so that the K key circuit passes through the cipher unit 
directly to the DG pressure contact, the circuit continues through a direct wire to the GD 
pressure contact in the keyboard area, where it is connected to GP through the connecting 
bar. From here the circuit is similar to that described for any normal key circuit in P oper
ation-the only difference being that the letter printed (G) represents the enciphered version 
ol the depressed K key. 

4105. Key Circuit, D Operation (fig. 16-C).-ln D position, the cipher unit remains in the 
key circuit but the path through it is reversed from that in encipher. In E operation the circuit 
entered the unit from the left side; in D operation, however, the circuit enters from the right 
side of the unit. Depression of any key representing the enciphered version of a character or 
function results in printing the decipher version on the paper tape. 

Note: As was the case in E operation, special circuits must be employed in D operation to uti
lize letters, figures, and space functions. A detailed discussion of these circuits appears 
in paragnph 4106. Again assuming G to be the enciphered version of the letter K, dis
cuss~on'of a normal key circuit follows: 
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a. In D position, the sliding contact board is positioned so that the key contacts are connected 
to the D presst~re contacts. Thus, the G key connects to the GD pressure contact. Also in 
D postion, connecting bars are used to connect E pressure contacts to P pressure contacts, 
so that GE is cbnnected to GP, KE is connected to KP, etc. 

\ 

b. Depression of the G key now doses the circuit to the GD contact, which is wired directly to 
terminal DG orl the decipher {right) side of the cipher unit. 

c. The stepping Jttern maintains exactly the same circuit through the rotors whether operating 
in E or D position, only the direction of current flow is reversed. The circuit from DG is 
completed thro~gh the cipher unit to the terminal on the encipher side where it originated 
during E operation. In this example the circuit is routed from DG through the rotors and 
reentry circuits ~to terminal EK. Terminal EK is wired to KE in the keyboard and KE is 
connected to KP by the connecting bar. From this point the circuit is similar to that des-

' cribed for any nt)rmal key circuit, except that the letter printed represents the deciphered ver-
sion of the depr~sed key. 

I. 

4106. Special Key prcuits.-Specia1 key circuits are required·to encipher and decipher figures, 
letters, and spacing functions. 

I 

I 
Note: The RPT l{ey also initiates a special function, that of permitting any other key circuit 

to print continuously in its plain text, enciphered, or deciphered versions {see fig. 14-D). 
The circuit laction of the RPT key is discussed in greater detail in subparagraph 4110}. 

1 
a. Figure, J, and Y Key Circuits (fig. 18).-These circuits are used to accomplish the figures func-

tion in both encipher and decipher operation. In P operation, the J and Y keys operate as 
normal keys and 

1
produce their normal J and Y representations on the paper tape. Depres

sion of the FIG key in P operation sets up the circuitry required for figures to be printed 
when alpha-numeric keys are depressed. The figure key circuit accomplishes its function with 
out printing or cyhling the machine. 

(1) In E operatioh, the enciphered versions of figures appear on the tape as letters. This is 
a cryptograp~ic feature of TSEC/KL-7 which is used for security rather than mechanical 
reasons. Ope.ration for this function is indicated by the neon glow lamp. When the 
neon lamp glows, depression of an alpha-numeric key results in the enciphering of the 
figure associat~d with that key. 

I 
{2) Because everything in an enciphered message appears as )etters, the operator has no vis~ 

ual indication ~t which point the figures function is to be effected in D operation. It is 
necessary, therefore, to provide some means to switch the figures function into the circuit 
automatically ko that figures can be deciphered correctly. To accomplish this, the FIG 
key, in E position, is associated with the J key circuit. When depressed in E operation, 
the FIG key a~complishes two things: First, it sets up circuitry to permit ligures to be 
enciphered, and, second, it enciphers a character to serve as an automatic switching de
vice when deprkssed in D operation. Thus, the enciphered version of the figure.function 
is actually a J .1

1 

(3) In D operation\then, depression of the enciphered version of J automatically sets up cir~ 
cuits which decipher numerals correctly. It also produces a space on the paper tape to 
maintain the st~pping pattern. The reason a space is printed rather than the J char
acter is that sp~es are less confusing in the deciphered text. The actual switching from 
the J key circuit to the space key circuit is accomplished in the sliding contact board (see 
fig. 18-C). Thb entire key action during E and D operation is such that if OVER-1459 

I· 

were enciphered:it would be deciphered as OVER--1459 (in which each dash(-) represents 
one space). I 

(4) Because the J k~y circuit is used for the figure function in E and D operation, the J key 
is combined with. the Y key circuit during these operations to accomplish its own function. 

I 

I 
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Therefore, the Y and J keys use the Y key circuit, and when the enciphered version of 
JUMPED is deciphered, it is r~produced as YUMPED. The combining of theY and J 
circuits is accomplished by the sliding contact board (see fig. 18-B and 18-C). 

b. Leuer and V Key Circuits (fig. 19).-These two circuits are combined to perform the letters 
function in encipher and decipher operation. 

Note: Within the pulse generator, the CQil for the V character is connected in series with 
the coil for the spacing function. Thtl V coil is a low-pulse coil, while the space coil 
is a high-pulse coil (see subpar. 4006b(2){b)9). Because of this arrangement, acci
dental depression of the V key in figures operation will cause a space to be recorded 
on the paper tape. 

(1) In P operation, both the LET and V keys perform their norma! functions. Depression 
of the V key produces aVon the paper tape. Depression of the LET key extinguishes 
the neon glow lamp, and letters instead of figures are printed. The LET key produces 
no character on the tape. 

(2) In E and D operation, however, the letters function must include an automatic switching 
device just as does the figures function. An enciphered V serves as the automatic switch 
that initiates the letters function in D operation. Thus, when the LET key is depressed 
in E operation it extinguishes the neon glow lamp and enciphers the letter V to represent 
the enciphered version of its own (letters) function. When the enciphered character is 
depressed in D operation, it automatically initiates the letters function and prints a space 
on the tape to maintain the stepping pattern. The result is that if 780-TIMES is en
ciphered it will bedeciphered as780--TIMES (in which each dash(-) represents one space). 

(3) The reason a space rather than the chanacter Vis printed when the letters function is de
ciphered is due to the fact that the V and space coils are connected in an alpha-numeric 
arrangement, in which the V coil is the low pulse coil and the space is the high pulse coil. 
Since the machine continues to operate in the figures condition until after the letters func
tion is complete, the high (space) pulse coil initiates printing. 

(4) The enciphered versions of the V key and LET function are the same. The distinction 
between the two functions is made whl!n deciphering. If the operator had intended tQ 
encipher the V key, the machine would logically have already been operating in letters 
condition. When deciphering, therefore, printing would be initiated on the low (letter) 
pulse coil of the V-space coil arrangenmnt and the letter V would be printed. 

c. Space, X, and Z Key Circuits (fig. 17). 

(1) In P position, the X, Z, and space key f!ircuits operate as normal key circuits and depres
sion of either the X or Z keys, or the space bar, causes the respective character to be 
printed. 

(2) In E position, however, it is not possible to print spaces. (Those spaces inserted after 
every five letters are produced mechanically, not electrically.) Because the space circuit 
is eliminated in E operation, the spa<~e bar uses the Z key circuit to handle the space 
function. Therefore, either a spaee or Z produces an enciphered Z on the paper tape. 

(3) In D position, the circuit through the cipher unit for the enciphered space terminates on 
terminal EZ where it passes to the ZE pressure contact in the keyboard through a direct 
wire c<>nnection. The ZE contact is connected to K32 during D position, and K82 is 
wired through the space coil in. the pulse generator, causing a space to be printed. 

Note: Besides being tied to K32, one end of the space coil (at terminal Ql) is also 
tied to the positive end of the V coil (at terminal Q4) throug-h the 9036 wire 
(see actual wiring diagram, fig. 61). This is the V-space pulse coil arrange
ment rliscussed in subparagraph 4006b(2)(b)9. The pulse transmitted through 
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K3,2 has no effect on the V coil and only a space pulse is transmitted. Since 
only the one pulse transmitted is a high pulse, printing is initiated regardless of 
whether the machine is operating in figures or letters. 

(4) The Z key i~ combined with the X key circuit in E position so that enciphered versions 
of X and Z lare the same. Thus, when the enciphered version of LAZY is deciphered, 
it appears~· LAXY. 

j 

4107. Electronic qrcuits.-Printing and spacing in TSEC/KL-7 is a mechanical function that 
is initiated electrically by print and trip magnets. The energizationof these magnets is governed 
and regulated by electronic components. A general description of this action is as follows: 

Note: Tubes VIOl!, V102, and V103 are shield-grid type thyratrons, in which the grid elements 
initiate conduction within the tube but do not control the amount of current flowing 
through the[\ tube. Once such tubes begin to conduct, the plate or filament voltages 
must be cut off to stop conduction before the grids can regain control. 

t -

a. Action in the ele~tronic circuits is initiated by a pulse or pulses from the pulse generator 
applied to the primary winding of the transformer. These pulses are stepped up by the second
ary in a ratio of 3 ~o 1 and applied to the control grid of the sharpener tube Vl02. Conduction 
in the sharpener tube Vl02 is determined by its grid bias and magnitude of the input pulse. 

I 
b. The function of th~ sharpener tube is to distingu~sh between alpha and numeric pulses as de

termined by the bias on its control grid, and to sharpen the selected pulse before it is trans
mitted to the contfol grid of print tube VlOl. Pulses continue to be transmitted to the print 
tube as long as a k~y is held depressed, but the duration of the pulse transmitted by the sharp
ener tube is extre"'ely short be<:ause tube cutoff time is almost instantaneous. 

c. To prevent the priJt tube from firing on transient pulses, or subsequent pulses other than the 
one selected pulse, a negative bias voltage is also applied to the shield grid of the print tube. 
The bias on the shi~ld grid of the print tube is governed by the output of gate tube V104. 

I 
d. Tube Vl04 is a single-shot multivibrator in which the low voltage on the plate of the normally 

conducting section ~ppears at the shield grid of tube VlOl. At key closure, the single shot 
necessary to start the second half of the tube conducting is generated. A~millisecond time 
delay insures again~t removing the shield-grid bias before the efforts of the transient on the 
print tube is overcome. 

e. After the l!-millise~ond time delay, bias is removed from the shield grid of the print tube 
and the tube fires ori. the next pulse to be received on its control grid. The print tube serves 
as an ON switch for the print and trip magnets, and printing, spacing, and rotor stepping takes 
place when this tubJ conducts. 

~~ . 
f. The function of the shift tube, V103, is to vary the bias on the control grid of the sharpener 

tube (V102) so that it will select the desired alpha or numeric pulse. Whim in figures opera
tion, the shift tube rilakes the sharpener tube bias high so that on}y the numeric (high) pulge 
can cause the tube t~ conduct. In letters operation, the sharpener tube bias is low, thereby 
permitting the alpha\ (low) pulses to fire the tube. 

4108. Sharpener Tube( VlO.l.-Tube V102 is a JAN 2D21 shield-grid thyratron which is used 
to distinguish between alpha and numeric pulses, to sharpen the selected pulse, and to transmit 
the sharpened pulse to t~e control grid of print tube VIOl. 

j.0!2., 
a. The plate of tube Vl&l- is connected through plate load resistor Rlll to the unisolated, plus 

200-volt supply line. \ The cathode is connected through resistor R120 to point W5 on re
sistor network R122, Rl21, and Rl19. The control grid input for the tube is tied to one side 
of the transformer se<l,ondary winding. The other side of this winding is tied to common. 

\ 
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b. When• the tube is not ionized, current does not flow from its cathode to plate nor does it flow 
through resistor R120 which is in the cathode circuit. The cathode, therefore, represents the 
same electrical potential as terminal W5, the point to which it is connected to the resistor net
work. This voltage (assuming shift tube V108 is not conducting) is plus .,!3 volts. The al
gebraic difference between the potential at the grid, which is common, and this plus 8-volt 
value is minus 8 volts. Thus, the bias (which is the voltage difference between grid and cath
ode) is minus 8 volts. 

c. Capacitor C113 cuts off tube Vl02 almost instantly and also serves to rapidly restore B plus 
to the plate of the tube. The output of tube Vl02 is taken from the cathode (X5) and is 
coupled through capacitor C114 to the control grid of print tube VlOl. This is a cathode-foi
lower action. 

d. At key closure, a single negative 10-volt pulse (assuming an alpha-numeric key has not been de
pressed) is applied to the primary winding of the transformer. The secondary of the trans
former inverts the phase of this pulse and steps it up to a plus 30-volt value. This plus 30-volt 
pulse overcomes the minus 8-volt bias on the eontrol grid of tube Vl02 and causes the tube 
to fire. When conducting, the. tube may, for the purposes of this document, be considered a 
short circuit and capacitor Cll3, which is charged to the B plus value, discharges through the 
tube. The discharge of C113 causes the voltage at the cathode end of resistor R120 to in
crease (in a positive direction), and it is this higher voltage that is transmitted as a sharpened 
pulse to the control grid of the print tube through coupling capacitor Cl14. At the same 
time the cathode voltage of V102 is becoming more positive, the plate voltage is decreasing 
(becoming more negative) due to the flow of current through plate load resistance Rlll, with 
the result that the voltage difference between the plate and cathode quickly decreases to a 
value which will not sustain conduction thro\Jgh the tube. .When this point is reached, the 
tube extinguishes. The duration of conduction through the sharpener tube is governed by 
the RC time constant of capacitO)' Cl13 and J'esistor R120, and is approximately 13.5 micro
seconds. 

e. Until full voltage is restored to the plate, tube Vl02 remains cut off. Any pulse transmitted 
from the pulse generator prior to recovery of this tube will have no effect, regardless of the 
magnitude of the pulse. Restoration of voltage to the plate of tube V102 begins immediately 
after the tube is cut off. Capacitor Cll3 begins to recharge through resistors R122, R121 
and plate load resistor Rlll. When capacitor Cl13 is fully recharged, the tube is again ready 
N fire. Recovery time as determined by the RC time constant of the circuit is approximately 

. . : ·*milliseconda. 
II 

f. When a transient pulse is generated at the instant of key closure, tube V102 fires. However, 
if the rotor of the pulse generator is in such position as to pulse a closed character coil prior 
to full recovery of tube Vl02, the generated pulse will not affect the sharpener tube. In fact, 
it is possible, to transmit a pulse from the pulse generator to the grid of Vl02 at any time up 
to~milliseconds after key closure without affecting the tube. The tube will remain inert 
and the pulse generator rotor must make another complete cycle (requirinr approximately 27 
milliseconds) before transmitting another p1dse which will fire the sharpener tube. In this 
particular case, (which is the absolute maximum), the time required from instant of key clo
sure to the second firing of the sharpener tube il..i&- milliseconds. The minimum time in 
which the second firing can take place is~ milliseconds which occurs when the rotor is in such 
position at key closure that it does not pruss a closed character coil until at leas(~ milli
seconds has elapsed. 

4109. Gate Tube Vl04.-Tube V104 is a JAN 12AX7 dual triode employed as a single.shot mul~ 
tivibrator, the output of which is applied to the shield grid of tube V'tOl. The function of thi:; out
put is to provide the shield-grid bias on tube VlOl that prevents multiple cycling and the pro
duction of fly (undesired) characters. 
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a. In a single-shot multivibrator, each trigger pulse initiates one complete cycle of operation at 
the completion ;of which the circuit returns to its quiescent (resting) state. It wilJ then re
main quiescent until triggered by another pulse. Without this pulse, the normally conducting 
half of the tube will continue to conduct while the portion normally cut off will remajn non-
conducting. : 

b. The following c~nditions exist in tube Vl04 prior to key closure: 
(1) The A section of the tube is conducting; the B section is not. This is due to circuitry 

which places a more negative bias on the grid of the B section. That is, the cathode of 
the A sectiJn is tied directly to common while the grid is tied through resistor R123 to 
common. Since no current flows through R123, the potential on the grid is 0 volts. On 
the othe& hand, the grid of the B section is biased 14 volts negative because it is tied to 
point Uf (on resistor network R125, R124, and R113), which is 14 volts negative. 

{2) Capacitor C117 charges to the high plate voltage value of the nonconducting section B 
of the tube, 'while capacitor CllS charges to the low plate voltage value of the conducting 
section A. Capacitors Cl16 and C105 charge to the voltage value at terminal X3, which 
is in the iso~ted plus 220-volt supply line. 

(3) Shield-grid bias for the print tube is taken from point XI on resistor network R107, 
Rll2, and Rl13. Another point (X9) on this same resistor network is the plate of the 
A seetion of\the tube. When tube V104A is conducting, the voltage at point X9 is low 
because of tile heavy voltage drop through plate load resistor Rll3. If point X9 on the 
resistor netvJork is low, point Xl on the network will be even lower because of its more 
negative position on the resistor network. With tube Vl04A conducting, potential at 
point Xl is rhinus 19 volts with respect to common. This is the bias voltage applied to 
the shield grid of the print tube VlOl. 

c. At key closure th~ potential at terminal X3 drops rapidly because the depressed key switch 
shorts one end of\resistor R131 to common. Capacitor C105, the positive plate of which is 
tied to terminal .x;a, discharges through the closed key circuit causing the cathode end of re
sistor Rl26 to drop sharply negative. If the cathode goes negative, the control grid of tube 
Vl04B goes positive and the multivibrator cycle begins. 

I 

(1) The lowered bias permits the B section of the tube to conduct, dropping its plate (X4) 
voltage through plate load resistor R117. 

(2) The voltage dtop at terminal X4 causes capacitor C117 to begin to discharge through re
sistor R123, dropping the grid end of this resistor towards negative. As the grid goes 
negative, the ~ section of the tube begins to cut off, causing tube V104A plate voltage 
to rise. This rise acting through resistor network Rl25, R124, and Rl13, makes the grid 
of tube V104B more positive, thereby causing the B section to conduct more heavily. 

(3) Simultaneous ~ith the emission of the trigger pulse (the discharge of capacitor Cl05) ca
pacitor Cl16 a:1so discharges owing to the voltage drop at terminal X3. This discharge, 
through resistdr R112, drives point Xl (which is the same as the shield grid of tube V101) 
sharply negati~e. This actions is known~ the time delay and its purpose is to main
tain sufficient bias on the shield grid for ~iHiseconds after key closure. By so doing, 
the gate is better timed to the recovery of the sharpener tube after firing .bY the tran-
sient pulse. t · 

(4) After the time 1delay, the plate voltage of tube Vl04A, which is high when tube V104B 
is conducting, dauses voltage to rise along the resistor network composed of Rl07, Rll2, 
and R113. This makes the voltage at point Xl on the resistor network and the bias on 
the shield grid bf tube VlOl correspondingly less negative. Actually, with the B section 
fully conducting and the A section fully cut off, shield grid bias rises to about 0 volts. 

I 

Note: Normally, the cycle of the multivibrator would complete itself by charging ca-
pacitor: Cl18 to the high plate voltage on tube Vl04A. This charge would drive 

I 
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the grid end of resistor R123 positive and tube V104A would again begin to con
duct while tube V104B would begin to cut off. The action would continue until 
the cycle was complete and tube V104A was conducting and tube V104B was 
not conducti~. However, because it is possible for stray pulses to be generated 
in the cipher unit which will trigger the gate more than once during a single key 
operation, the multivibrator circuit is not permitted to complete its normal cycle. 
Instead, it is opened through tht~ repeat cam switch to prevent more than one 
triggering for each key operation. What could happen if the circuit were per
mitted to operate normally is explained in subparagraph (5) below. 

(5) The cipher unit in E and D position is in series with the key circuits. When the rotor-s 
step, contacts make and break causing an electrical action no different from opening and 
closing any key. Thus, during rotor stepping, it is possible to simulate a key closure 
which would permit capacitor Cl05 (if it had sufficiently recovered) to discharge and re
trigger the gate. If this second gate were on the shield grid of print tube VlOl at the 
same time that the charge cam switch closes the circuit to the print magnet (which will 
happen when the timing cam rotates 350 degTees, see subpar. 4006g{3){d)4), and if a 
pulse from the sharpener tube were produced at the control grid of tube VlOl, multiple 
cycling would occur. 

(6) To avoid the pOsSibility of multiple cycling, the repeat cam switch is employed to pro
vide an eleetrical interlock for the gate. The plate of tube V104A is tied to B plus through 
the actuating leaf of the repeat cam switch. Ten degrees after the timing cam begins to 
rotate, the actuating leaf of the repeat cam switch breaks the plate circuit of tube Vl04A, 
thus dropping the plate voltage and voltage at terminal Xl to the potential of the negative 
bias supply.(minus 72v). By the time the timing cam has rotated 330 degrees, the rotor 
stepping: action will have ceased. At this point, the repeat cam switch will close the plate 
circuit of tube V104A, thereby removing the negative bias on the shield grid of tube VlOl 
and the gate tube will be ready for the nex~ key operation. 

4110. Print Tube VIOl.~ The print tube VIOl is a JAN 2D21 shield-grid thyratron which serves 
as an off-on switch for the trip and print magnets. 

a. Circuit.-The control-grid input is provided through coupling capacitor C114 from the cath~ 
ode of sharpener tube, V102. The shield-grid input is provided from point Xl on resistor 
network R107, Rll2, and Rl13. The cathode is connected directly to common, and voltage 
for the plate is obtained from the unisolated 200-volt supply through the charge cam switch, 
keyboard, and print magnet. Bias for the control grid is obtained from point Vl on resistor 
network R106 and Rl05, which is eonnecb~ across the negative bias supply. The voltage 
at point Vl is minus ?17 volts. 

b. Print and Trip Capacitors.-The print capacitors, ClOl and C102, and trip capacitors, Cl06 
and C107, are connected between common and the unisolated high voltage supply. When the 
print tube is not conducting, the~ ~pacitors are charged to the plus 2()()..volt potential of the 
high-voltage supply. Resistor Rm9-is a bleeder resistor which assures disch~e of the print 
and trip capacitors when the machine is turned off. 

Note: In addition to serving as a triggering device for the print and trip magnets, the print 
and trip capacitors also serve to filter the DC output of the full~wave rectifier. 

c. Circuit Action.-Print tube VlOl functions as follows: . 
(1) ~ milliseeonds after key closure, the action of the gate tube (see subpar. 4109c(3)) 

increases voltage at the shield grid of tube VlOl sufficiently to overcome the negative bias. 
(2) When the shield grid bias on tube VlOl is removed, the print tube will conduct when trig

gered by a pulse from the sharpener tube. This pulse is received on the control grid .s&- // 
to 46-milliseconds after key closure, and the print tube will fire. 

J'7 
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When the print tube conducts, it presents an easy discharge path for the print and trip 
capacitors. [This discharge energizes the print and trip magnets and initiates the printing 
and stepping functions. The trip capacitors discharge through the print and trip mag· 
nets, while the print capacitors discharge only through the print magnet. The extra 
power recei~ed from the trip capacitors provides the high striking force necessary for 
clear, sharp Printing. 

(4) When the print tube conducts, the plate-cathode resistance is low and the voltage differ
ence betweeri the plate and cathode is also low. In addition, the heavy discharge of the 
print and trip capacitors generates a considerable cemf in the print magnet, the effect of 
which is to dfive the plate momentarily negative with respect to its cathode (common). 
The net effect of these actions is that the print tube cuts itself off almost instantaneously 
after it begin~ to conduct. 

(5) Although the;print and trip magnets energize practicaHy instantaneously with the firing 
of the print tube, the mechanical action initiated by these magnets is not. It requires 
approximately 2 milliseconds for the print hammer to strike, and a slightly longer time 
is required to 'trip the cycling phase. After turning 10 degrees, however, the timing cam 
opens the plate circuit of the print tube and accomplishes the following two functions: 
{a) It preve~ts multiple cycling caused by spurious electronic action by opening the 

plate circ~it. 
(b) By shorting resistor R110 (in series with the output of the full-wave rectifier), plate 

voltage is\restored to the print and sharpener tubes more rapidly, in preparation for 
the next Key operation. 

I 

(6) The purpose of. capacitor Cl09 (connected in parallel with the trip magnet) is to minimize 
the resonant effects of the trip magnet, thereby preventing multiple printing due to os
cillations gener~ted in the trip magnet by the heavy discharge current. 

I . 
d. Automatic Rotor Stepp1:ng.--When the selector handle is moved from P to E position, the rotors 

automatically step as they would in any E or D operation. This is accomplished by shorting 
contact K21 to K20 in the keyboard (see fig. 14-E), which permits the trip capacitors to dis~ 
charge through the :trip magnet. Resistor R129 is a current limiting resistor whose purpose 
is to reduce burning of the contacts due to the heavy discharge current. Simultaneous with 
the discharge through the trip magnet, a circuit through the rotor stepping magnets isjto 
completed in the keyboard by meaps of an elongated connecting bar. This bar ~~s 
~~~ t~i~~i;i:kti!gotor stepping magnet.c; through contact Kll (see fig. 14-C). In· 

:t be \2h.!nvi4la ~o£.1 fs eppmg magn~ts energize when circuits are completed through actuator switches 
to terminal B3, the positive return point in E and D operation. The selected magnets cause 
rotors to step in their normal pattern. 

e. Tube V101 Plate Ci~cuit Interlock.-When power in TSEC/KL-7 is turned off, control and 
shield grid biases on\ the print tube drop to zero more rapidly than· the pla:te voltage. This 
could cause the print tube to fire when the machine is turned off. To prevent this, the plate 
circuit of the print t4be is routed through the keyboard and as the selector handle passes to 

, the 0 position, the sli.ding contact board opens the plate circuit and cuts off the plate voltage, 
thereby preventing firing of the tube. Actnal circuitry for this action is accomplished by 
breaking contact K3 \(which is conn~cted to the print magnet) from K4, which is connected 
to the charge cam switch (see fig. 14-B). • I' • 

f. Repeat Function.-Shjeld-yrid bias on the print tube is determined by the potential at point 
Xl on resistor network R107, Rl12, and R113. Normally, the voltage at Xl is dependent 
upon the action of th~ plate of tube V104A. However, closing the RPT key-connects point 
Xl on the resistor netlwork to common, which remove:; the negative bias from the shield grid. 
With bi~s removed, only the .control grid bias prevents the tube from conducting. The print 
tube is then free to fire every-time a pulse from the pulse generator triggers the sharpener tube. 
The sharpener tube will continue to transmit pulses to the print tube for as long as a key is 

I , 
,.....l"\.11t..lr.f ...... ~~-L...L..:I'_ 60 . ORIGINAL VV:L'IX JtQ:&.:JTm#.-.-.:7 

-

-

e 

-

e 



OCID: 3559658 

-

e 

e 

e 

e 

; .. ·' fA .. \_ -~ .. 
•. J:;:.. 

_ ... .-...... _ .~. ~ ... 

Ct\I4f'18%.1T' u KAM-1/TSEC 

'•' held depressed. The key selected for repetition must be depressed before the RPT key 
is depressed. If not, the RPT key removes shield grid bias permitting the transientgenerated 
by key closure to initiate printing. Actual circuitry for the RPT key is accomplished through 
contact Kl9 in the keyboard ·which is connect(!d to terminal Xl. Contact Kl8 is wired to 
contact Kl9 and a special T-shaped contact makes contact possible between RPT key and 
either K18 or K19 in P, E, or D position (see fig. 14-D). 

4111. Shift Tube Vl03.-This is a JAN 2D21 shield-grid thyratron which determines the con
trol grid hias for the sharpener tube Vl02 so as to permit distinction between Jetter and figure 
pulses of the alpha-numeric key circuits. 

a. Alpha- NU:meric Pulse Coil8.-There are two types of pulses transmitted by the pulse gener
ator (see subpar. 4006b(2)(b)). One is a high-amplitude (10-volt) pul5e; the other, a low 
amplitude (5-volt) pulse. All figures, the space function, and those letters not included as. 
part of an alpha-numeric function (see fig. 22-B) transmit high pulses. Those letters which 
are included as 'part of the alpha-numeric function and the V key transmit low pulses. The 
low pulse (letter) and the high pulse (figure) coils of each alpha-numeric key circuit are con
nected in series with one another in the pulse generator (see fig. 22). When an alpha-numeric 
key is depressed, the circuit for both a high- and low- pulse coil is complete<.!. When the rotor 
passes the low-pulse coil, a negative-going, 5-volt pulse is applied to the primary of the trans
former. When the rotor passes the high-pulse ~:oil, a negative-going, 10-volt pulse is produced. 

b. Selection of Letter or Figure Functions.-The sharpener tube receives the stepped-up low pulse 
as a 15-volt, positive pulse. If the machine is in letter operation, this pulse is sufficient to 
overcome the minus 8-volt bias on the sharpener tube control grid and the tube fires. A few 
milliseconds later, the high pulse is received at the control grid of the sharpener tube but has 
no effect because of the time./'{-89- milliseconds) required for the sharpener tube to recover. 
Thus, printing is initiated by the low pulse and a letter is printed on the paper tape. When 
the machine is operating in figures condition (see note below), the bias on the control grid of 
the sharpener tube is made more negative than when in letters operation. The low pulse, 
which reaches the grid first, is not sufficient to fire the tube. The high pulse which follows, 
however, is sufficient and the tube fires, and a figure is printed on the paper tape. 

Note: The bias at the sharpener tube control grid can be increased only in the P or D po
sition. In E position, the bias remains low enough to fire on letter pulses and only 
letters can be printed (see subpar. f below). 

c. Sharpener Tube Control-Grid Bias.-Bias on the control grid is determined by the voltage at 
point W5 on resistor network Rl22, Rl21, and Rll9 (see subpar. 4108b). In turn, the po
tential at terminal W5 is determined by the current through these resistors. Increasing the 
current flow increases the voltage at this point (W5) proportionately The primary function 
of tube Vl03 is to control this current flow. Tube Vl03 is in parallel with resistors R121 and 
Rll9, and this parallel combination is in series with R122. WheY) the shift tube fires, the 
current through Rl19 and Rl21 changes due to the increa~;ed current through R 122. This 
change causes a greater voltrul~.~O.P.. between <:ommon and terminal W5, with the result that 
the control grid bias for thes~rture becomes more ne~ative. 

d. Shift Tube V103 Circuit.-Plate voltage for tube Vl03 is supplied through plate load resistor 
Rll6. A neon glow lamp is connected in parallel with cathode voltage dropping resistor R130. 
Capacitor C120, also in the cathode circuit, functions to overcome phase differences caused 
by distributed circuit capacities. The cathode circuit is routed through the keyboard, where 
it is switched to either point V6 on resistor network Rl22, R121, and Rll9, or to common 
through resistor Rl33. Grid bias sufficient to prevent tube Vl03 from firing is developed by 
the negative voltage supply across the resistor network consisting of Rl04, R103, and Rl18. 
Capacitor Clll a~d ~esistor Rl32 serve to stabilize the voltage at the grid of tube Vl03. 
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e. Figures Operation ~n P Position (fig. 15-A). 
I 

(1) Depression of the FIG key shorts the voltage developed across resistor R104 to common. 
'fhe voltage ~ross resistor Rl03 then becomes more positive and permits the tube to fire. 
Current flow \through the cathode circuit causes a sufficient voltage drop across resistor 
R130 to fire ~he neon glow lamp. The glowing lamp indicates to the operator that the 
machine is n~w in figures operation. 

(2) In P position) the cathode is tied through the keyboard to point V6 on resistor network 
Rl22, R121, and Rl19. When tube V103 conducts, it becomes a current path in parallel 
with resistors1Rl21 and Rl19. This increases the sharpener tube control grid bias to a 
value greater 

1
than the amplitude of a letter pulse. As a result, only fisrures are printed 

(see subpar. c\above). 

f. Figures Operation i~ E Position. 

(1) Depression of the FIG key in E position closes a circuit to the actuating leaf of the figures 
cam switch. The actuating leaf is initially connected to the J key circuit and causes en
ciphered versions of the letter J to be printed (see subpar. 4106a). Ten degrees after 
the timing cam begins to rotate, the actuating leaf is disconnected from the J circuit and 
is connected to the grid circuit of tube Vl03 (see encircled reference 3 on schematic). 
When this occ~rs, bias from the negative bias supply is shorted to common and the bias 
developed aero~ resistor R103 rises sufficiently to permit tube Vl03 to conduct. 

(2) In E position, the cathode of tube Vl03 is not tied to the resistor network that governs 
sharpener tube, control grid bias. Instead, the cathode is tied to common through re
sistor R133. This switching is accomplished in the keyboard (fig. 15-B). The resultant 
current flow th~ough resistor Rl30 tires the neon glow lamp, just as in P position (see 
subpar. e(l) abbve). It does not, however, affect the sharpener tube V102 bias. In E 
operation, therefore, figures operation is indicated while letters only are. printed (see sub-
par. 4106a(2)). l . 

' 
g. Figures Operation in \D Position. 

(1) When the key representing the enciphered :version of the figures function is depressed, it 
is deciphered in ;the cipher unit and routed through the J key circ.uit to the actuating leaf 
of the figure cam switch. Prior to tripping of the timing cam by the trip magnet, the 
actuating leaf i; connected to the space key circuit. A space prints and the trip magnet 
initiates rotatio~ of the timing earn. After rotating 10 degrees, the timing cam disconnects 
the actuator from the space key circuit and connects it to the grid circuit of shift tube 
V103. At this ihstant, negative bias from resistor R104 is shorted to common which per
mits the voltage1across resistor R103 to rise sufficiently to fire tube V103. 

(2) In D position, the cathode circuit is basically the same as it is in P position. That is, 
the cathode is ti~d to the resistor network that governs the bias for the sharpener tube. 
When tube V103 conducts, the voltage through the resistor network is altered and the 
bias on the contfol grid of sharpener tube Vl02 is changed. 

I 
(3) In E operation, initiation of the figures function does nothing but ignite the neon glow 

lamp to indicate that any figure key depressed when the lamp is lighted will be enciphered 
~sa letter. In D operation, however, depression of the enciphered version of the figures 
function does accbmplish circuit changes (for example, when the enciphered version of the 
Q-1 key is depreJsed the figure 1 prints). 

I 
Note: Under no circumstances should a figure appear on an enciphered tape, not even 

as the enciphered version of another character. 
I 

h. utters Function in P Position. 
I 

(1) In P position, closure of the LET key connects common to the plate of tube Vl03 through 
capacitors C115 ~nd Cl12. Because an inherent property of an uncharged capacitor is 
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to momentarily offer a very low resistance to DC, the plate voltage of tube V103 drops 
to practically zero. This causes V103 to cease conducting. Resistor R115 permits the 
charge on C115 and Cll2 to equalize when the LET key is released. (If the charge were 
permitted. to remain, the figures function could still be achieved but reinitiation of the ) 
letters function could not.) ( 

(2) Once tube V103 cut.~ off, the current through resistor network Rl22, R121, and Rll9 
decreases, thereby returning the machine to letters operation (see subpar. c above). No 
character is printed on the paper tape when the LET key is depressed in P position. 

(3) Since no current flows through the cathode resistor Rl30 when tube V103 is cut off, the 
voltage that maintains ionization in the neon glow lamp disappears and the lamp goes 
out. 

t. LeUers Function in E Operation.-Depression of the LET key in E position closes a circuit to 
the actuating leaf of the letter cam switch. The actuating leaf is connected initially to the 
V-space key circuit and, since the machine is operating in figures condition to justify the letter 
shift, the high (space) pulse coil initiates printing. (At this point, tube Vl03 is still conducting 
and the machine is still in figures condition). Ten degrees after the timing cam begins to 
rotate, the actuating leaf is disconnected from thE: space key circuit and connected to the plate 
cir~uit of tube V103 (see encircled reference 4 on schematic wiring diagram). Once the actua
ting leaf connects to the plate circuit, the LE'l' key functions as in P operation and drops 
the plate voltage to nearly common, thus extinguishing the tube. Since the figure.'\ operation 
in E position is only indicated, as explained in subparagraph j(2) above, LET key closure has 
no effect other than to extinguish the neon glow lamp. 

j. Leuers Function in D Operation.-Operation in D position is similar to that described for E 
position. The key representing the enciphered version of the letters function is depressed, 
is deciphered in the cipher unit, and terminates on the V -space key circuit. Since the machine 
is lpgically operating in the figures condition when the LET key is depressed, printing is in
itiated on the high (space) coil. The timing shaft rotates 10 degrees and the actuating leaf 
of- the letter cam switch disconnects from the key circuit and connects to the plate of shift 
tube Vl03, thereby connecting the plate of the tube to common. 

Note: In D position, the cathode of shift tube V103 is tied through the resi~tprp~twork that 
governs control grid bias on the sharpener tube. Extinguishing the~ube, there
fore, decreases the negative bias sufficiently to permit letters to print. The neon 
glow lamp is also extinguished. 

4112. Power Circult.-TSEC{KL-7 utilizes two basic power sources: One is the output from 
a high~voltage AC generator and the other is a low DC voltage. 

a. The low voltage can be provided either by the CE 8700t power converter or a direct battery 
installation. The low voltage is used to operate the motor, tube filaments, and rotor step
ping magnets. 

b. The high-voltage output from the AC generator is rectified by a full-wave, bridge-type recti
fier composed of germanium diodes to provide the high DC voltage necessary to meet the 
plate voltage requirements of the electronic circuits. A half-wave rectifier is used to provide 
negative bias voltage for the tubes. 

4113. CE 87066 Power Converter (fig. 64).-The power converter is designed to change either 
lOQ-125-volt, or 200-250-volt, 50-60-cycle AC power to 21-31~volt DC power. To utilize either 
input voltage range, the primary of the power transformer in the converter uses two windings. For 
100-125-volt operation, the two windings are connected in parallel. For 200-250-volt operation, 
a changeover switch (on the power converter) connects the two primarywindingsinseries. Since 
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the output voltage at the secondary is inversely proportional to the turns ratio (the higher the 
turns ratio, the lowbr the output voltage), doubling the number of primary turns maintains the 
same output voltage' when the primary voltage is doubled. The output of the power transformer 
is rectified by two hill-wave selenium rectifier stacks connected in parallel and appears at the out
put receptacle as a pulsating DC. The power applied to the TSEC/KL-7 cipher machine may 
also be obtained from a battery source provided that the voltage can be maintained within the 
21- to 31-volt range :(24 volts is considered ideal) under dynamic operating conditions. 

4114. Common Return.-AU power and signal circuits of TSEC/KL-7 utilize a common return 
circuit. T~i~ ret~n:eircuit i~ the negative side of the DC i~put and.plate voltage power sourc~s, 
and the pos1tnre s1de of the b1as voltage supply. The negattve terrnmal (B) of the DC power m
put receptacle is corinected to terminal ClS, as is the negative terminal (Wll) of the full-wave 
bridge plate voltage 1supply rectifier. The positive terminal (Ul) of the bias voltage supply is 
also connected to terininal C16. All key switches in the keyboard are returned to C16 through 
contact K44 by a di~ect wire connection. Thus, terminal Cl6 may be used as a reference for 
tracing any circuit in the machine. 

I 

4115. Low-Volta~e ~upply. 
a. The electrical inpht circuit to the motor, the tube filaments, and the rotor stepping magnet 

circuit are all in P,arallel and are all tied between a point on common and pin A of the power 
cord receptacle. )!'he low voltage DC input is applied across all three circuits, between pin 
B (common) and pin A. 

b. The circuit throu~h the tube filaments utilizes shunt resistors RlOl and Rl02 to maintain 
correct voltages across the tube filaments. Shunt resistor R102 is connected in parallel with 

'tube filaments V102 and V103, and these filaments are in series with one another. Shuntre
sistor RlOl is contiected in parallel with tube filaments V104A and V104B and these filaments 
in parallel with onk another. The filament for tuBe VlOl is not shunted and is connected in 
series with the othbr filaments with their shunt resistances. The shunting resistors are used 
to obtain the desir~ voltage and current distribution throughout the filament circuit. 

I 

c. The motor used in~TSECjKL-7 is a shunt-wound DC motor (see subpar. 4006a). Resistors 
R202 and R201, arid the motor field, are connected in series across the motor brushes and arm
ature. The low DC voltage source is connected through terminals Nl and N2 to the brushes 
of the motor. I 

d. The circuit through the rotor steppin,!l magnets is discussed separately in paragraph 4117. 
I 

4116. Hillh-Volta~e Supply.-The generator and motor are contained in the same housing. In 
fact, the motor armature and generator rotor are fastened to the same shaft (see subpar. 4006a(l)). 
Thus, when the motor ;turns, the generator rotor also turns. The generator rotor is a permanent 
magnet which, when it rotates, induces a voltage in the stationary field coils. The circuit for 
the field winding of th~ generator is closed through the full-wave rectifier, and the induced volt
age causes an AC ftowJ This AC is converted by the bridge rectifier to pulsating DC, which is 
then filtered by capaciiors ClOt, C102, C106, and C107. The filtered output provides an essenti
ally pure DC supply for the electronic circuits. Individual power supplies derived from the 
high DC output voltagb of the rectifier are as follows: 

I 
a. Unisolated :ZOO-voU Supply.-This source is connected to the full-wave bridge rectifier through 

resistors R109 and RllO. It provides plate voltage for tubes VlOl, Vl02, and V104A. It also 
provides print capabitors ClOl and C102, and trip capacitors C106 and C107 with sufficient 
potential .to initiat~ the print and cycling phases. Tube V104A is tied to this supply line 
through the repeat ~am switch. Resistors Rl09 and RllO are isolating and voltage dropping 
resistors which prev~nt the heavy drop in plate voltage at the print tube from seriously affect
ing the potential at ~he output of the rectifier in addition to dropping the output to the desired 
voltage. t 
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b. Isolated 220-volt Supply.-This line is cormected through isolating diodes 0103 and Dl04 to 
the full-wave bridge rectifier. It supplies plate voltage for the shift tube Vl03, and gate tube 
V104B. When tube VlOl fires, its plate voltage drops rapidly (see subpar. 4110c). If it 
were not for these blocking diodes, the drop in the plate of tube VIOl could cause the plate 
voltage at tube Vl03 to drop sufficiently to extinguish the tube, thus prematurely effecting 
letters operation. Capacitors Cl19 and C104 smooth the output of the isolated 220-volt sup
ply. 

c. Negative Bi~U Supply.-The negative bias supply provides bias for the control grids of print 
tube VlOl, shift tube Vl03, and gate tube Vl04B. This supply is 72 volts negative with re
spect to common. 

(1) The elements of the bias supply are: Resistor R128, across which the AC to be rectified 
is developed; filter capacitor C108; AC input coupling capacitor Cl03; and half-wave 
rectifier (composed of diodes D113, Dl14, and Dll6). 

(2) The operation of the half-wave rectifier may be described as follows: The AC high volt
age generator alternately drives terminal Y2 positive and negative. When Y2 is positive, 
electrons flow from common through resistor Rl28 and capacitor C103 to the positive side 
of the generator windings. Little current flows through the half-wave rectifier because 
the diodes offer a high impedance to current flow in this direction. 

(3) On the next half cycle, Y2 becomes nE!gative. Capacitor C103 has a short discharge 
time with respect to the frequency of the AC generator and discharges through the low 
impedance offered by the diode rectifiers to current in this direction. In addition, 
electrons will flow from the negative side of the generator windings through the half
wave rectifier. These two currents charge capacitor Cl08 so that terminal X12 is 
negative with respect to common. The large capacitance of C108 provides a filtering 
action for the half-wave rectifier that considerably smoothes the half·wave output of the 
rectifier. Thus, a satisfactory DC level, which is 72 volts negative with respect to com
mon, is developed at terminal Wl. This output is fed to the grids of grid biased tubes 
through various resistors. 

4117. Rotor Stepping Magnet Circuits (fig. 62 and 63).-Each of the seven movable rotors 
in the stepping unit is controlled by a rotor stepping magnet. 1 When a stepping magnet energizes, 
its associated rotor steps one position. 1 The magnets can be energized in P, E, and D positions. 
·In P position, each magnet is directly controlled by a set key, and depression of the set key in 
front of a particular rotor causes the associated rotor magnet to advance that particular rotor. 
The set keys are used to align· the rotors to the correct initial position. In E and D positions, 
the magnets are energized through actuator switch buttons. When a lobe on a rotor presses 
against a switch button, the button disconnects a swinger on the top section of its associated 
actuator switch from one contact leaf and connects it to another. Which rotor stepping magnets 
are energized in a particular operation is determined by the circuit through the actuator switches. 
The circuit is so.designed that at least three rotors step for each machine operation in E or D pos
ition. 

a. General.-Each movable rotor is associated with an actuator switch and a rotor stepping mag
net. The numerical designations of associated components, from left to right in the stepping 
unit, are as follows: 

(1) The No.1 rotor is associated with actuator switch S301 and rotor stepping magnet L301. 
(2) The No. 2 rotor is associated with actuator switch S302 and rotor stepping magnet L302. 
(3) The No. 3 rotor is associated with actuator switch 8303 and rotor stepping magnet L303. 
(4) The No. 4 rotor is stationary and therefore has no associated actuator swit~h or rotor 

stepping magnet. 
(5) The No.5 rotor is associated with actuator switch S304 and rotor stepping magnet L304. 
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(6) The No.6 rotor is associated with actuator switch 8805 and rotor stepping magnet L305. 

(7) The No. 7 rotOr is associated with actuator switch 8806 and rotor stepping magnet L306. 

(8) The No.8 rotOr is associated with actuator switch 8807 and rotor stepping magnet L307. 

b. Actuator Switches.-+Each of the seven actuator switches is composed of two sections. The 
bottom section, the swinger for which is controlled by the set key; and the top section, the 
swinger for which is controlled by an actuator switch button. (See subpar. 4007a(6), (7), 
and {8) for detailed mechanical description of how set keys and actuator switch buttons make 
and break individ~ circuits. 

c. Fixed Connections in Rotor Stepping Unit. 

(1) Common, B2.-lOne end of all rotor stepping magnet windings is connected to ci:lmmon 
through terminal B2 in the rotor stepping unit. The other end of each winding is.con
nected to leaf No.2 in each of the seven actuating switches. Thus, when a positive po
tential is applied to leaf No.2, the associated rotor stepping magnet energi~es. 

(2) Trip magnet, B1.-In addition to being connected to terminal B2, common is also con
nected through; the trip magnet and terminal Bl to leaf No.1 of each of the seven actuator 
switches. Wh~;?n a positive source of power is applied to leaf No. 1, the trip magnet en
ergizes and cy~es the machine. 

(3) Positive source of 24 volts in P operation, B4.-In P position, positive 24 volts is applied 
to the No.4 leaf of each actuator switch. When a set key is depressed, 24 volts is applied 
first to the assqciated rotor stepping magnet, and then to the trip magnet. This action 
causes the rotor stepping magnet to energize and the associated rotor to step. Leaf No. 
4 gets its potential from terminal B4 and Kl3 on the keyboard. (In P position, the 
sliding contact board connects terminal K13 to Kl2, which, in turn, is connected to Kl, 
the positive inp,ut terminal of the machine.) 

(4) Positive source of 24 volts in E and D operation, BS.-In E and D operation, plus 24 volts 
is removed from leaf No. 4 and applied through terminal B3 to various leaves of the 
actuator switches. In the steJ)ping unit itself, positive 24 volts in E and D position is 
applied directly' to leaf No.6 of all actuator switches except 8304 and 8307. It is applied 
to leaf No. 6 of. these switches (8304 and 8307) only when leaf No. 7 of switch 8303 is 
connected to leaf No.6 of switch 8803. 

d. Rotor Stepping.-The pattern for rotor stepping is determined by individual rotor notch rings. 
When a rotor steps so that a lobe on its notch ring rides against an actuator switch button, 
the button depresses:Ieaf No.6 of its associated actuator switch. Leaf No. 6 is the swinger for 
the top section of each actuator switch and its action completes circuits through the stepping 
unit that energize th~ rotor stepping magnets in a definite but confused pattern. The pattern 
is as follows: 

Note: In the folloWing explanation, it is assumed that when a rotor is "not notched" a lobe 
on its notch ring is pressing against the actuator switch button so as to cause it to 
move the swinger of the top section of the associated actuator switch. Conversely, 
the "notched" condition assumes that the rotor is positioned so that the actuator 
switch buttqn falls into one of the notches ·of the notch ring, thereby permitting the 
swinger to remain in its uppermost position. 

(1) The No. 1 rotor ~teps if the No. 2 andfor No. 3 rotors are notched and the No.8 rotor is 
notched. i :r tr 

(2) The No. 2 rotor1steps if the No. 6 rotor is notched and/or the No. 7 rotor is notched. 
(. . 

(3) The No.3 rotor steps if the No.7 rotor is not notched and/or the No.2 rotor is not notched. 
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(4). ·The No. 4 rotor is stationary. 
. l.f 

(5) The No.5 steps if the No.2 rotor and/or the No.3 rotor is notched. 
~ 

(6) The No.6 rotor steps if the No.1 rotor is notched and/or the No.3 rotor is not notched. 
~ s 

(7) The No.7 rotor steps if the No.1 rotor is not notched and/or the No.6 rotor is not notched. 
? ~ 

(8) The No.8 rotor steps if the No.2 rotor undjor the No.3 rotor is notched and the No.5 
rotor is notched. 
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CHAPl'ER 5 

CIRCUITS 

5000-GENERAL 

KAM-1/TSEC 

5001. Classification of Clrcuits.-The electrical wiring of TSEC/KL-7 may be divided into 
four groups of circuits for instructional purposes. These are as follows: 

a. Key Circuits.-These circuits select individual character pulses to initiate printing on the 
paper tape. They are also used to select machine function$ such as letters, figures, and re
peat operations. 

b. Tube Circuits.-The electronic components of TSEC/KL-7 serve to regulate and time ma
chine operation. 

c. Power Circuits.-These circuits provide the necessary power for both electrical and mechanical 
functions. The machine is designed for a DC input voltage of 24 volts, but will operate over 
the range of 21-31 volts. 

d. Rotor SteppingCircu.it.<I.-These circuits cause the rotors to step in an intricate, predetermined 
pattern. 

500l. Circuit Tracing Aids. 

o. The actual wiring diagrams, figure 61 for the machine, and figure 63 for the stepping and cipher 
units, may be used in tracing circuits described in this chapter. Schematic wiring diagram 
(fig. 60) may be used as an aid to understand the functions of the various electrical circuits. 

b. Tables of data on electrical characteristics of the circuits are provided in section 5500. 

c. Charts are provided to facilitate point to point tracing of aU circuits. Each succeeding "Step 
No." listed in a chart indicates that the previous step number is in series with it. For example 
"Step No. 1, No. 2, and No. 3 are an in series. Where parallel paths are involved, a coding 
system of suffixing letters to the step number identifies each leg of the path. For example: 
Steps No. 2a, 2b, and 2c indicate that a parallel path starts at the point indicated in Step No. 
2. 

d. Before proceeding with the text of this chapter it is well to be familiar with terminal designa
tions of each assembly. These may be found in figure 58, the contact panel. 

~QPfFI8ENTh'fL 69 ORIGINAL 

~· 



I 
OCID: 3559~58 

UVl,i'IUI!Iil' I il'CL; 
I 

I 
\ 

5101. General. \ 

. KAM-l/TSEC 

5100-KEY CIRCUITS 

a. Each lettered key, and the space bar, are in reality single-pole, single-throw switches of the 
spring-return p~sh-button type. Depressing any key (or the space bar) therefore, closes a 
circuit from corri.mon, through the associated circuit, back to common. 

i . 
b. For descriptive purpose~, the key circuits are divided into two groups: normal key circuits 

and special key Circuits. 

(1) A normal kJy circuit may be defined as one which is independent of any other key circuit 
in its operation. There are 21 normal key circuits, which are. as follows: A, B, C, D, 
E-3, F, G, }I, 1-8, K, L, M, N, 0-9, P-0, Q-1, R-4, T-5, U-7, and W-2. , 

(2) .A special ke1y circuit may be defined as one which is not independent of another key cir
cuit. Ther{are nine such special key circuits, as follows: J, V, X, Y-6, space bar: FIG, 
LET, and R.PT. · · 

510.2. Norm~l Key\ Circuits.-Tile purpose of a normal key circui~ is to initiate a pulse of 
proper magnitude that will cause printing action to take place. · · . 

a. Plai-n Text Operation.-Assuming the K key switch ha8 been depressed, the circuit is'as foliows; 
I • . . . 

Step FJom 
. 

Through . To 
No. I 

I 
I 

0 wire K44 1. CI6 (Common) 
I 

2: .. ·K44·,.; I .. 0 wire K6 (Common ·post in keyboard) ,. ... I 

3 .. KG I . Closed K key switch and T contact KP \' 
4. KP· · " 

I 
One wire of 27-wire cable PK. 

5. PK Contact QK f 
6. QK 

; 
K pulse coil ·Q3 . 

\. '7, QS Contact ; P3 
! 

8. P8 t 9031 wire P2 

t ' 
.. 

9. P2 9031 wire Vl4 ' 

! •' . 
10. Vl4 t 0115 Ul4 

11. U14 \ 9066 wire U7 I 

12. U7 I DlOl V7 i 
! I 

13. V7 I Dl02 W7 i 
I 

14. W7 
t 

9151 wire C7 I 

15. C7 l Primary winding of TlOl C14 

I . 
16. Cl4 Bus wire CI3 

C13 
I 

17. 
I 

0 wire C9 
I 

18. C9 I 
t 

Bus wire CI6 (Common) 
- - - - - - ----------·-·------·--
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b. Encipher Operation.-The circuit in E operation is the same as for P operation, except that 
the cipher unit is added in series with the key switch. Again assuming the K key switch 
has been depressed, the circuit is as follows: 

Step From Tbrouah To 
I No. 

1. Cl6 {Common) 0 wire K44 

2. K« 0 wire K6 (Common post in· keyboard) 

3. KG Closed K key $Witch KE · 

4. KE One wire of 26-wire cable EK 
' 
I 

5. EK Cipher unit, including eight roton 9 {Assumed reenty point} on I decipher side of cipher unit 
I 

6. 9 9268 wire 9 on encipher side of cipher unit I 
I 

7. 9 Cipher unit, including eight rotors DG (Assumed) I 

8. DG One wire of 26 wire cable GD 

9. GD Connecting bar GP 

10. I From this point the circuit is similar to that described for a normal key circuit, in P operation. (See 
subpar. a abo~. steps 4 thru 18.} 

c. Decipher Operation.-The circuit in D operation is similar to that described forE operation 
(see subpar. b above), except that it is routed through the opposite side of the cipher unit. 
Assuming the enciphered version of the K key switch (i. e., the character G as described in 
subpar. b above) has been depressed, the circuit is as follows: 

Step From Throuah To 
No. 

1. Cl6 (Common) Owire KU 

2. K44 0 wire K6 (Common post in keyboard) 

3. KG Closed G key switch GD 

4. GD One wire of 26--wire cable DG 

5. DG Cipher unit, including eight rotors 9 on encipher side ot cipher unit 

6. 9 9253 wire 9 on decipher side of cipher unit 

7. 9 Cipher unit, including eight roto!'l' EK 

8. EK One wire of 2!j-wire cable KE I 

I 

9. KE Connecting bar KP 

10. From this point the circuit is similar to that described for a normal key circuit, in P operation. (See 
subpar. a above, steps 4 thru 18.} ___ I --- ~--~-------- -

5163. Special Key Clrcults.-Special key circuits are necessary to encipher and decipher func~ 
tions such as figures, letters, and spaces. The repeat key circuit is also considered to be a special 
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key circuit, its purpose being to set up circuitry which will permit continuous printing of any 
given character in its plain-text, enciphered, or deciphered versions. 

a. Repeat Key Circkit. 

(1) Depression ~f the RPT key after depression of any other character key permits the ma
chine to cy~Je continuously. In P position, this results in printing of a continuous sue· 
cession of tlie·character represented by the depressed key. In E position, the result is a 
succession of five-letter groups representing the enciphered version of the depressed key. 
In D positidn, the result is a continuous succession of the deciphered versions of the de· 
pressed key.! 

(2) When the R;PT key is depressed a circuit is completed which connects the shield grid 
of the print 'tube to common, thus permitting the print tube to fire whenever a pulse is 
received from the sharpener tube. 

(3) In P positiorl, the circuit for the RPT key is as follows: 
I 

Step I 
Through To 

No. 
From 

I 

1. 
! 

Cl6 (Comm~n} 0 wire K44 

2. K44 
\ 

0 wire K6 (Common post in-keyboard) 

8. K6 1 Closed RPT key switch Kl8 

4.. K18 
I 

Bus wire Kl9 \ 

6. Kl9 

\ 
9636 wire .Xl 

6. Xl 9636 wire ua I 

7. U3 I 9636 wire Pin 5, VIOl 
I 

(4) The circuit fof the RPT key in E position is the same as that in subparagraph (3) above. 
A special T~s~aped contact mates the RPT key to K18 even though the contact board 
has been shift~d. 

(5) The circuit fo~1 the RPT key in D position is the same as that described in subparagraph 
(3) above, exc~pt that instead of the circuit being completed first to terminal K18 and 
then by bus wire to terminal Kl9, the circuit is completed directly to terminal K19. 

~ 
b. Figure Key Circuit.f-The purpose of this circuit is to overcome bias op shift tube V103 and 

thus cause the shift tube to conduct. 
\ 

(1) In P position, :depression of the FIG key completes a circuit directly between common 
and the control grid of tube V103. The circuit is as follows: 

\ 
' 

Step I 
Through To From 

No. I 
1. 

, 
Cl6 (Common) 1 0 wire K44 

I 

2. K44 
I 

\ 0 wire K6 (Common post in keyboard) 

3. K6 ~ Closed FIG key switch K80 
I 

4. K80 ! 9253 wire sao 
I 

5, sao I 9253 wire C4 
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6. '\" C4 Rl03 Cll 

U5 7. Cll 9155 wire 

s. U5 91/io wire and Rt:J2 Pin 1 of VI03 

(2) In E position, depres~:~ion of the FIG key accomplishes two things. First, a lette1· is 
printed which represents the enciphered version of the figures function. Secondly, tube 
V103 and its associated neon glow lamp, NlOl, fire. However, because of a switching 
arrangement in E position, tube V103 has no effect on the circuit other than to indicate 
through the neon glow lamp that the machine is operating in figures condition. (Note 
that the enciphered version of the J and FIG keys is the. same.) The circuit is as follows: 

Step From Tbrouah To 
No. 

1. Cl6 Owire K44 

2. K« 0 wire K6 (Common post in keyboard) 

3. K6 Closed FIG key switch KZ9 

4. KZ9 9236 wire K33 
I 

5. K33 9236 wire 831 I 

I 

6. SSl Contact T31 I 
7. T31 9286 wire Actuating leaf or FIG cam switch 

I 

8. Actuating leaf of FIG cam 9250 wire T32 I 
switch I 

I 
9. T32 Contact 832 I 

10. 832 9250 wire K84 

11. K34 Connecting bar JE 
-

12. From this point the cirllUit is similar to that dl!$cribed for a normal key circuit in E operation. (See 
subpar. 6102b, steps 4. thru 10.) 

Sa. Actuating leaf of FIG earn 9253 wire 1: switch 

8b. T30 Contact 

8e. From this point the circuit is similar to that described for the figure key circuit in P operation. (See 
subpar. b above, steps 5 thru 18.) 

- -·-- -

(3) During decipher operation, the shift to figures condition can be accomplished in either 
of two ways. · 

(a) The first i$ by depression of the FIG key switch. This method, however, is not 
truly a deciphering function and merely serves to shift the machine to figures con
dition when letters are printing and figures are desired. The circuit f6r this is the 
same as that described in subparagraph b(l) above exeept that instead of being com
pleted to terminal K30 (see step No.4), closure of the FIG key switch completes a 
circuit to terminal K31 which is wired to K30. 
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Step 
No. 

1. 

2. 

s. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

6a. 

6b. 

6e. 

(b) The second method of shifting to figures condition is by deciphering the enciphered 
version\ of the figures function. For example, if the character S were the enciphered 
versionj depression of the S key switch during D operation results in firing of shift 
tube Vi03 and its associated neon glow lamp NlOl. In addition, a space would 
print oti the paper tape. The purpose of printing a space rather than omittinf the 
printing function altogether is to eyele the machine, thus, maintaining the stepping 
pattern.\ The circuit is as fo11ows: · 

1 

1 .. 
From Through To 

' 
l 

l 
The circuit follows a path similar to that described for a normal key circuit, in D operation. (See 

subpar. 5102c steps 1 thru 8.) 
\ 

JE 
I 

Conneeting bar K38 
I . 

K33 i 9236 wire sat 
i 

SSl I· Contact T31 I 

' 
T31 t 9236 wire Actuating leaf of FIG cam switch 

' L 
Actuating leaf of FIG cam 9250 wire T32 

switch I 

T82 l Contact 832 
\ 

832 

\ 
9260 wire KS4 

K84 9250 wire K7 
I• 

K7 I Connecting bar K8 

K8 I 9086 wire K32 

K32 ( One wire of 27-wire cable Pl 

Pl \ Space pulse coil P2 
I I 

I 

From this point\the circuit is sbnilar to tbat described for a normal key circuit, in P operation. {See 
subpar. 5102a! steps 9 thru 18.) 

I ' Actuating leaf of FIG cam 9263 wire T30 
' 

switch I ' 
I I 

TSO ' Contact SBO I 
I 

From this point ;the circuit is similar to that described for the figures key circuit, in P operation. (See 
subpar. 5103b,1,steps 5 thru 8.) 1 

c. LeUers Key Circuit.-iThe purpose of this circuit is to shut off the shift tube (V103) and the 
neon glow lamp. T~is is done by momentarily reducing the plate voltage of tube V108 to 
essentially zero. Depression of the LET key accomplishes this action. 
(1) In P operation, depression of the LET key switch completes a circuit through capacitors 

Cll2 and Cl15 ~nd resistor R115 directly to the plate of tube V108. The circuit is as 
I 

foiJows: 1 

t I 
Step From i Through To 
No. 

I 
I 

0 wire K44 1. C16 I' . 
2. K44 I 0 wire · KG (Common post in keyboard) 
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1 s. 

I 4. 

5. 

6. 

7. 

-
(2} 

Step 
No. 

1. 

2. 

8. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

9a. 

9b. 

9c. 

K6 

K27 

840 

U4 

V4 

LET key switch 

9251 Wire 

9251.wire 

Cl12, CU5, and Rll5 in parallel 

9661 wire 

K27 

840 

U4 

V4 

Pin 6, Vl03 (Plate) . 
In E position, depreS$ing the LET key switch accomplishes· two things. First, a letter 
is printed which represents the enciphered version of the letters function. Secondly, shift 
tube Vl03 and the neon glow lamp, NlOl, are extinguished. Note that the enciphered 
versions of the LET key switch and V key switch are the same. The circuit is as fol}ows: 

From Tbrouah To 

Ct6 {Common) Owi~ K44 

K44 0 wire K6 (Common post in keyboard) 

K6 LET key switc:h 
.. 

K26 

K26 9565 wire K40 

K40 Connecting bar K41 

K41 9256 wire 841 

su Contact T.U 

T41 9256 wire I Actuating leaf of LET cam 
switch 

Actuating leaf of ~ET cam 9285 wire T42 
switch 

T42 Contact 842 

S42 9285 wire K39 

K39 9285 wire K43 

K43 Connecting bar I VE 
I 

From this point the circuit is similar to that described for a normal key circuit in E operation. (See 
subpar. 5102b steps 4 thru 10.) 

Actuating leaf of LET cam 9261 wire T40 
switch 

'1'40 Contact 840 

From this point the ci;euit is similar to that described for the letters key circuit in P OPeration. (See 
subpar. e abon, steps 6 thru 7.} 
- - -- - ---------- ~~--------- ---~- - ~------ -~--

(3) · During decipher operation, the shift to letters condition ('an be accomplished in either of 
two ways. 
(a) The first is by depression of the LET .key switch. This method, however, is not 

truly a deciphering function and merely serves to shift the machine to letters when 
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Step 
No. 

I 1. 

2. 

3. 

'· 
6. 

6. 

7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

7a. 

figures are printing and letters are desired. The circuit for this is the Sli'me as that 
described in subparagraph c(l) above, except that instead of being completed through 
terminal K27 (see subpar. c(l), Step No.3) of the LET key switch completes a circuit 
to K28 and then by bus wire to K27. 

(b) The second method of shifting to letters condition is by deciphering the enciphered 
version of the letters function. For example, if the character S represented this en
ciphered version, depression of the S key switch during· D operation momentarily 
places the _plate of the shift tube at zero potential, thus shutting off the tube and 
neon glow lamp, NlOl. .The circuit is as follows: 

From I Through I To 

The circuit follows a path similar to that described for a normal key eireuit in D operation. (See 
subpar. 5102c, steps 1 tbru 8.) 

VE Connecting bar K42 

K42 Bus wire K41 

K41 9256 wire 841 

841 Contact T41 

T41 9256 wire Actuating leaf of LET cam 
switch 

Actuating leaf of LET cam 9235 wire T42 
switch 

-
T42 Contact 842 

842 9236 wire K39 

KS9 Connecting bar K40 

K40 9536 wire K25 

K25 Connecting bar VP I 

: 

VP One wire of 27-wire cable PV 
I 

i 
PV Contact QV 

I 

QV V pulse coil Q4 

Q4 ~on tact P4 

P4 9036 wire Pl 

Pl Contact Ql 

Ql Space pulse eoil Q2 

Q2 Contal!t P2 

From this point the cireuit is similar to that <k!scribed Cor a normal ke~ circuit in P operation. (See 
subpar. 5102a, ateps 9 tbru 18.) 

Ac:tuatinr leaf of LET cam 19251 wire 
switch 

l T4o 

noarr1 nn•rTI' .& T 
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7b. !··T40 Contact 840 

7c. 840 9251 wire U4 

7d. U4 Cll5, Cll2, and Rll5 in parallel V4 

7e. V4 9651 wire Pin 6, VH>3 (Plate) 

d. Space Bar Circuit . 

. (1) In P operation, this circuit is the same as for any normal key circuit. Closure of the 
space bar completes a circuit through aT-shaped contact to terminal K32. For point
to-point circuit tracing see subparagraph 5102a, which is the circuit Cor a normal key 
circuit in P operation. 

{2) In E operation, the space bar uses the Z key circuit. The circuit for this operation is 
similar to that described for a normal key circuit in E operation (see subpar. 5102b). 
Depression of the space bar completes a circuit through the T-shaped contact to terminal 
ZE. Note that the spaces which are interjected after each five machine operations are 
the result of a mechanical function in the machine; not an electrical function. 

(3) In D operation, when the enciphered version of the space bar is deciphered, a space is 
printed. Since the spaces interjected after each fifth operation in E position were a 
mechanical function, they will have no effect in D operation. The circuit is as follows: 

I 
I 

Step From Through To I No. 
I 

1. The circuit follows a path 11imilar to that d1!!!cribed for a normal key circuit in D operation. (See 1 

subpar. 5102c, steps 1 thru 8.) 

I 2. ZE Connecting bar K82 
I 

3. K82 One wire of tbu27-wire cable Pl 

•• Pl Contact Ql 

6. QI Sp~tce pulse coil Q2 

I 6. Q2 Contact P2 
I 

7. From this point the circuit is similar to that described for a normal key circuit in P operation. (See 
subpar. 5102a, steps 9 thru 18.) · 

'-· 

e. V, J, and Z Key Circuits.-Since the V, J, and Z key circuits are used for Jetter, figure, and 
space enciphering and deciphering functions, some circuitry must be setup to accommodate 
these letters during E and D operation. This is accomplished by having the J key switch 
use the Y key circuit, and the Z key switch use the X key circuit. The V key switch, how
ever, does not utilize another key circuit. Its circuit is determined by the condition of shift 
tube V103 (see subpar. {1) below). 

(1) When in E operation, depression of either the V or LET key switch results in printing 
of the enciphered version of V. Whether or not a V character prints or the figures shift 
operates in D operation depends upon the condition of the shift tube. If the shift tube 
is in letters condition, the bias on the sharpener tube will be low and the low V pulse 
coil initiates printing. Conversely, if the shift tube is al~ady in figures condition, the 
bias on the sharpener is high, and the high space pulse coil initiates printing. Thus, de
pression of the V key switch while in figures condition results in the same action as would 
happen if the LET key switch had been depressed. 
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(2) In E operation, the J key switch used the Y key circuit. (That is, from closed J key 
switch, through T-shaped contact, to K16. K16 via 9530 wire to Kl5. K15 through 
connecting bar to YE.) Since the enciphered version of J will always be deciphered as 
a Y, the letter J is never reproduced on the tape in the deciphering operation. The J 
key circuit in both P and E operation is similar to those described for normal key circuits 
(see subpar. 5102a and 5102c). 

(3) The circuit for a Y key switch in E operation is similar to any normal key circuit. It 
is connected from the closed Y key switch and T-shaped contact to Kl4, through 9530 
wire to YE. From this point the circuit is completed like any normal key circuit in E 
operation. In P and D operation, the Y key circuit is similar to normal key circuits 
(see subpar. 5102a and 5102c). 

(4) In E operation, the Z key switch uses the X key circuit. (The switching is accomplished 
as follows: From closed Z key switch, through T~shaped contact, to K23. K23 via bus 
wire to K22. K22 through connecting bar to XE.) Since the enciphered version of Z 
will always be deciphered as X, the letter Z is never reproduced on the tape in the de
ciphering operation. The Z key circuit-in both P and E operation is similar to the normal 
key circuits (see subpar. 5102a and 5102c). 

{5) The circuit for an X key switch in E operation is similar-to any normal key circuit. It 
is connected from the closed X key switch and sliding T -shaped contact to K24, through 
9565 wire to XE. From this point the circuit is completed like any normal key circuit 
in E operation. In P and D operation, the circuit is similar to normal key circuits (see 
subpar. 5102a and 5102c). 
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5200-'-TUBE CIRCUITS' 

5201. Tube Fuf!.ctions.-The following four. tubes are used in TSEC/KL-7: 

a. Print Tube V101.-This type 2D21 thyratron tube operates as an off-on switch that controls 
the printing and cycling functions of the machine. 

b. Sharpener Tube V102.-'fhis 2D21 thyratron tube operates as a pulse selector and sharpener. 
Its cathode-follower output is connected through coupling capacitor Cll4 to the control grid 
of the print tube. Its grid input is provided from the secondary winding of transformer, TlOl. 

c. Shift Tube V10S.-This type 2D21.thyratron serves as the off-on switch to determine whether 
the machine operat~ in figures or letters condition. A neon glow lamp, NIOl, working in 
conjunc.tion with the tube, indicates when the tube conducts. 

d. Gate Tube V104.-A type 12AX7 dual-triode operates as a single-shot multivibrator. It is 
triggered by key switch closure and its square-wave output is applied to the shield grid of the 
print tube. 

5101. Print Tube VIOl. 

a. Plate Supply.-The plate supply is provided through the normally closed contacts of the cam 
switch and the keyboard to the ~nisolated 200-volt supply. The circuit is as foJJows: 

Step From I Throug,h I To 
No. 

1. Pin 6, VIOl (Plate) 9136 wire Fl and F2 

2. Fl and F2 Contact Gland G2 

3. Gland G2 Print magnet winding G3 and G4 

4. G3 and G4 Contact F3 and F4 

6. FS and F4 9135 wire K3 

6. KS Connecting bar, I\:5, and bus wire in K4 
P operation 

Connecting bar in E operation 
Connecting bar in D operation 

7. K4 9255 wire Sl2 

8. SI2 Contact Tl2 

9. T12 9255 wire Bottom leaf of charge cam switch 

10. Bottom leaf of ~:harge ca;m Contact Actuating leaf or ~barge cam 
switch switch 

11. A<"tuating leaf of charge 9238 wire Tll 
cam switch 

12. Tll Contact Sll 

13. Sll 9233 wire cs 

14. cs Bus wire Cl5 

15. CHi' 9233 wire W2 (Unisolated 200-voltsupply) 
~ 
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b. Catkode.-The cathode is connected directly to common. The circuit is as follows: 

Step From Through To 
No. 

1. CI6 (Common) 0 wire Pin 4, VlOl (Filament) 

2. Pin 4, VIOl Bus wire Pin 2, VIOl (Cathode) I 
e. Control-grid Input.-The control grid input is taken from the cathode of the sharpener tube 

(Vl02) via capacitor C114 (see subpar. 5203e). 

d. Control-grid Bias.-The control grid is connected to a point on the voltage dividing network 
composed of resistors R105 and Rl06. This network is connected between the negative 72-
volt supply and common. The circuit for the voltage divider is as foHows: 

Step I 
No. 

From Through To I 
I 

1. Ul3 (Negative 72-volt 9 wire Xl2 
supply) 

2. Xl2 9 wire Z7 

3. Z7 9 wire Wl 

4. WI R106 Vl I 

I 

6. Vl RlOo Ul (Common) ! 
--------------- ------ __ j 

The control grid of tube V101 is connected to the voltage dividing network from terminal Vl 
through a 9631 wire to Pin 1 (control grid) of tube VlOl. 

e. Shield-grid Bias.-The shield grid is connected to a point on the voltage dividing network 
composed of resistors R107, Rl12, and R113. This network is connected between the negative 
72-volt supply and the positive side of the unisolated 200-volt supply. The voltage at the 
point to which the shield grid is connected is determined by the output from the gate tube, 
Vl04. . 

Note: It is possible to effectively connect the shield grid directly to common rather than 
the voltage dividing network by depressing the RPT key. (See subpar. 5103a.) 

The circuit for the voltage dividing network is as follows: 

Step 
No. 

From Through To 

}. Negative 72-volt supply 9 wire Wl 

2. Wl R107 Xl ' 

3. Xl 9636 wire ua 

4.. ua R112 VS I 

5. va R113 wa 

6. W3 9500 wire 821 

7. 821 Contact T21 
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J 8. l T21 I 9 wire 

j· 
/ Actuating leaf of RPT eam I 9031 wire 9. 

switch 

10. I T22 Contact 

11. I 822 Bus wire 

12. Sll 9233 wire 

13. t cs Bua wire 

KAM-t(fSEC 

Actuating leaf of RPT cam 
switch 

T22 

822 

Sll 

C8 (Unisolated 200-volt supply) 

CHi 

The shield grid of tube VlOl is connected to the voltage dividing network from terminal U3 
through a 9636 wire to pin 5 (shield grid) of tubt~ VlOl. 

f. Print Capacitor Discharge Circuit.-When VlOl fires, capacitors ClOl and C102 will discharge, 
thereby energizing the print magnet. The circuit is as follows: 

~ From Through To . 
1. ClOt and Cl02 Connections C9 and CI6 (Common} 

2. C9 and Cl6 o wire Pin 4, V101 

3. Pin 4, VIOl Bus wire Pin 2, V101 (Cathode} 

4. Pin 2, VlOl Conducting tube VIOl Pin 6, VlOl (Plate} 

6. Pin 6, VIOl 9186 wire Fl and F2 -
6. Fl and F2 Contacts Gland G2 

7. Gl ~nd G2 Print magnet winding G3 and G4 

8. G8 and G4 Contacts F3 and F4 

9. Fa and F4 9186 wire KS 

10. K8 Keyboard (see subpar. 6202a, Step K4 
No.6} 

11. K4 9266 wire S12 

12. S12 Contact T12 

13. T12 9266 wire Normally closed charge cam 
switch 

14. Normally closed charge eam 9283 wire Tll 
switch 

16. Tll Contact Sll 

16. Sll 9288 wire CS and C16 

I 17. CS and Clli Connection Cl01 and Cl02 . 
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g. Trip Capacitor Discharge Circuit.-When tube VlOl fires, ~apacitors ClOG and_C107 discharge. 
The pulse from this discharge energizes the trip magnet. The circuit is as fo11ows: 

Step From Through To 
No. 

1. ClOG and Cl07 Connection Z5 and Z6 

2. Z5 and Z6 · 9131 wire Al 

3. Al 9131 wire S50 

4. S50 Contact T50 

5. T50 6 wire and'trip magnet winding T5Z 

6. T52 Contact S52 

7. 852 0 wire C9 and Cl6 (~ommon) 

8. From this point the circuit is similar to that described for the discharge of print capacitor ClOl 
and C102. (See subpar. f above, steps 2 thru 17 .) 

9. C8 and Cl5 9233 wire W2 (Unisolated 200-voltsupply) 

10. wz 9233 wire X7 and XS 

11. X7 and XS Connection 0106 and CI07 

h. Recharge Circuit for Print and Trip Capacitors.-The actuating leaf of the charge cam switch, 
normally made to one side of the print magnet winding, breaks from this point to make with a 
point that will short out resistor RllO from the reeharge path of print and trip capacitors. 
The circuit traced from one side of the full-wave rectifier to the other is as fo11ows: 

Step From Throuah To 
No. 

1. W 11 (Negative side of full- 0 wire Y7 
wave rectifier) 

2. Y7 0 wire ZlO 

8. ZIO 0 wire za 

4. Z3 0 wire Pin 3, Vl04 (Cathode) 

5. Pin 8, Vl04 0 wire Ul 

6. Ul 0 wire 
. 

Pin 2, VIOl (Cathode) 

7. Pin 2, VIOl Bus wire Pin 4, VlOl (Filament) 

8. Pin 4, VIOl 0 wire Cl6 and C9 

9. C16 and C9 0 wire 852 

10. 852 Contact T52 

11. T52 6 wire and trip magnet winding, T60 

12. T50 Contact 850 
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13. 860 9181 wire 

14. Al 9131 wire 

15. Z5 and Z6 C106 and Cl07 

16. X7 and ;x:s 9233 wire 

17. W2 9233 wire 

sa.. Cl6 and C9 Cl01 and Cl02 

9b. C8 and C15 9233 wire 

9c. Sll Contact 

9d. Tll 9233 wire 

9e. Actuating leaf of charge 1 9232 wire 
cam switch 

9f. TlO Contact 

9g. SlO 9232 wire 

9h. V2 Rl09 

9i. U2 9 wire 

. KAM-1/TSEC 

Al 

Z5 and Z6 

X7 and XS 

W2 (Unisolated 200-volt supply) 

C8 and C15 

CB and Cl5 

Sll 

Tll 

Actuating leaf of charge cam 
switch 

TlO 

SIO 

V2 

U2 

WB (Positive side of full-wave 
rectifier) 

i. Momentary Space Switch.-When the selector handle is moved from P toE position, two ter
minals in the keyboard are shorted together momentarily through a connecting bar. This 
permits the trip capacitors Cl06 and C107 to discharge. The circuit is as follows: 

Step From 
No. 

Throulth To 

L Cl06 and Cl07 Connection Z5 and Z6 

2. Z5 and Z6 9131 wire At 

3. Al 9131 wire S50 

4. 550 Contact T50 

5. T50 6 wire and trip magnet winding T52 

6. T52 Contaet 852 

I 7. 852 0 wire C9 and C16 (Common) 

. 8. C9 and Cl6 Common circuit Y7 

9. Y7 Rl29 Z9 

10. Z9 9633 wire K21 

11. K2l Connecting bar (When selector han- K20 
die is between P and E position) 

12. K20 9233 wire S22 
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13. I 822 

14. Sll · 

15. I CB and CI5 

16. l W2 

17. X7 and XS 

5203. Sharpener Tube V102. 

Bus wire 

9233 wire 

9238 wire 

l ~233 wire 

Connec:tion 

KAM-1/TSEC 

Sll 

C8 and CUi 

W2 (Unisolated 200-voltsupply) 

X7 and X8 

Cl06 and Cl07 

a. Plate Supply.-The plate supply for tube Vl02 is connected through voltage dropping re· 
sistor Rlll to the unisolated 200-v.olt supply. The circuit is as follows: 

I 
Step From Through To I 

No. I 

I. Pin 6, V102 (Plate) 9652 wire X2 

2. X2 Rlll W2 (Unisolated 200-volt supply) 

b. Bias Supply.-The cathode of tube V102 is wired throup:h resistor R120 to a point on the 
voltage dividing network composed of resistors R122, Rl21, and Rll9. The following chart 
traces the circuit from this point on the voltage divider to the cathode of tube Vl02: 

Step 
No. 

From Throutth To 

r--· 
I. W5 (Point on voltage divid· RI20 X5 

ing network) 

2. X5 9635 wire Pin 2, Vl02 {Cathode) 
_I 

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

The following chart traces the circuit for the voltage dividing network: r:- ~om Throu~h 

I W6 

To 

I 
. 

Common 0 wire 

W6 Rl22 I V6 
I 

3. V6 RI21 U6 

4. U6 9 wire ! W5 

5. W5 Rl19 V5 (laolated Z20-volt supply) 

c. Capacitor C119 Discharge Circuil.-When tube V102 conducts, capacitor Cl13 discharges 
through the tube. The discharge of this capacitor decreases the plate voltage to such an ex
tent that the thyratron tube shuts off. In addition to shutting off the tube, the discharge 
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of capacitor Cl13 serves to sharpen the positive spike at the cathode of tube V102. The 
circuit is as follows: 

Step Frosn Throuah To 
No. 

1. Cl13 Conneetion W6 

2. W5 R120 X6 

3. X5 9636 wire Pin 2, V102 (Cathode) 

4. Pin 2, V102 Conducting tube Pin 6, Vl02 (Plate) 

5. Pin 6, Vl02 9652 wire X2 I 

6. X2 Connection C113 
---·-- --- --- L-------- ~- -------- --

d. Control Grid Input.-The input of tube V102 is provided from the secondary of transformer 
TlOl. The circuit is as follows: 

Step From Through T() 
No. 

1. Secondary winding, TlOl Conneetion C6 

2. C6 9132 wire Pin 1 and 6, Vl02 (Control grid) 
- - -- - -- -

e. Cathode Follower Output-The output of the sharpener tube (V102) is taken from its cathode 
and coupled to the control grid of the print tube (VlOl) by means of capacitor C114. The 
circuit is as follows: 

' 
Step Frosn Through To 
No. 

! 

1. Pin 2, Vl02 (Cathode) 9635 wire X6 I 
I 

2. X6 Cll4 Vl I 

I 

3. Vl 9631 wire Pin 1, VlOl (Control grid) I 
- - -------

5204. Shift Tube V103.-The purpose of the shift tube is to determine whether the machine is 
to print letters or figures. In E operation, the condition of the machine is only indicated. In 
P and D operation, however, the condition is actually effected by the shift tube varying the bias· 
on the sharpener tube. 

Note: The discussion outlined below is concerned only with the figures (on) condition of tube 
V103. For discussions concerning the selection of the on or off condition, i. e., the fig
ures or letters shift, see subparagraphs 5108b and 5103c. 

a. P and D Operation.-When conducting in either the P or D position, the shift tube is con
nected in parallel with a section of the voltage dividing network composed of resistors R122, 
R121, and R119. The circuit is as follows: 

~ 
. 

. 

. 

From Through 1'o 

Common 0 wire W6 

W6 R122 VG 
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s. V6 

4. K36 

5. I K85 

6. JZ 

7. I Jl 

8. Cl8 

9. I Pins 6 and 2, Vl03 

10. I Pin 6, Vl03 

11. l V4 

~60 wire I KS6 

Connecting bar and C120 In parallel I K35 
in P operation 

Connecting bar, K37 and bus wire in 
parallel with Cl20 in D operation 

19138 wire 

R130 and NlOl in parallel 

19150 wire 

9150 wire 

I Conducting tube 

19651 wire 

Rll6 

J2 

Jl 

Cl8 

Pins 5 and 2, V103 (Cathode) 

Pin 6, V103 (Plate) 

I V4 

W4 (Isolated 220-volt supply) 

I 

b. E Operation.-The shift tube is not connected in parallel with any section of the voltage di
viding network composed of resistors Rl22t R121, and Rll9 in E operation. 'Instead, ·the 
circuit through this tube is completed between common and the isolated 220-volt supply. 
The condition of the machine is indicated through the neon glow lamp, NlOl. The circuit 
is as follows: 

Step From Through To 
No. 

' 

1. Common 0 wire K44 

2. K44 RI83 K38 
' I 

a. K38 Connecting bu.r K37 I 

4. K37 Bus wire K35 I 

I 

5. K35 9133 wire J2 

6. From this point the circuit is similar to that described for tube Vl03 in P or D operation. (See subpar. 
a above, steps 6 thru 11.) 

L__ ___ 
~-------- - -- - -------

SlOS. Gate Tube V104.-Gate tube V104 is a single·shot multivibrator with the A section of 
the tube normally conducting. The B section of the tube is cut off until a certain sequence of 
events has taken place. · 

a. Plate Supply for Sections A and B. 
(1) The plate supply for the A section of the tube is connected through resistor R113 to the 

unisolated 200-volt supply. The circuit is as follows: 

Step From Through To 
No. 

1. Piri 1, Vl04 (Plate) 9666 wire va 

2. vs Rll8 ws 
I 

8. From this point the circuit is similar to that described for the shield grid bias for the print tube. (See I 

subpar. 5202e, steps 6 thru 18.) 
- -- -------------- -------------------
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(2) The plate supply for the B section of the tube is provided by the isolated 220-volt supply 
through resistor Rl17. The circuit is as follows: 

Step From Through To 
No. 

_I 

1. Pin 6, V104 (Plate) 9665 wir(! Yl ' 

I 
9656 wire X4 

I 
2. Yl 

I 3. X4 Rll7 W4 (Isolated 220-volt supply) 

b. Cathode Supplies for A and B Sections.-The cathode of tube V104A (pin 3) is connected di
rectly to common at point Ul. The cathode of the B section of the tube is connected to 
common through resistor Rl26. The circuit is as follows: 

Step From Throuth To 

J No. 

1. C16 Common Y6 I 
' z. Y6 R126 XlO 

I 
8. XlO 9031 wire Z4 

4. Z4 9031 wire Pin 8, V104 (Cathode) _I 

c. Grid Circuit of B Section of Tube V104.--The control grid (pin 7) of the B section of the tube 
is connected to a point on a voltage dividing network composed of resistors R125, R124, and 
Rll3. This network is connected between t.he negative 72-volt. supply and the unisolated 
200-vo]t supply. The point to which the control grid is connected is normally of such po
tential as to prevent the B section of the tube from tonducting. The following chart traces 
the circuit for the voltage divider: · 

! 

Step From ThrouAh To 
No. 

I 

1. Z7 (Negative 72-volt sup- RI25 Y5 I 
ply) 

.I 2. Y5 Rl24 X9 
" 

I 3. X9 9666 wire V3 

4. V3 R118 wa I 
' 

5. From this point the circuit is similar to that deem bed for the shield grid bias for the print tube. (See I 
subpar. 5202e, steps 6 thru 18.} 

---·-·- ---- - ---· - ·-- I 

The grid of the B section of tube Vl04, pin 7, is connected directly to terminal Y5 on the 
voltage divider through a 9632 wire. 

d. Grid Circuit of A Section of Tube V104. 

{1) Sufficient bias to cut off the A section of tube V104 results when capacitor C117 dis-
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charges. Discharge of this capacitor is caused by the single-shot multivibrator action 
of the tube. The basic discharge circuit is as follows: 

. 
Step From Through To 
No. 

r----
L Cl17 Connection Zl 

2. Zl 9653 wire X6 

3. xs R123 ws 

4. W6 Common circuit Y6 

5. ¥6 Rl26 XIO 

6. XlO 9031 wire Z4 

7. Z4 9081 wire Pin 8, V104 (Cathode) 
I 

8. Pin 8, V104 Conducting B section of tube Pin 6, VIO.£ (Plate) I 

9. Pin 6, Vl04 9655 wire Yl 
I 

10. Yl Connection Cl17 
I 

(2) The grid of the A section of the tube is connected to the discharge path of C117 a...~ fol
lows: 

Step From Through To 
No. 

~-

1. X6 (Point on discharge path 9658 wire Zl 
of C117) 

2. Zl 9653 wint Pin 2, V104 (Grid) 
----- ------ - ------- - -- --- - - - -- - - ----- -· - - -- - -- ----------- ----

e. Discharge of Capacitor C105.-At key closure, capacitor C105 discharges through resistors 
Rl31 and Rl26 with the voltage drop across Rl26 causing the cathode of the B section to 
become negative with respect to its grid. This allows the B section of tube V104 to conduct. 
The discharge circuit of capacitor C105 is as follows: 

Step From Throuab To 
No. 

l. C105 Connection Z4 

2. Z4 9031 wire XlO 
I 

3. XlO Rl26 Y6 

4. Y6 Common cireuit KG (Common in keyboard) 
I 

5. KG Closed key circuit and associated V14 
pulse generator coil 

6. VI4 Bus wire V15 

7. V15 Rl31 U16 
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5300-POWER CIRCUITS 

5301. General.-The power eircuits of TSEC/KL-7 are as follows: 

a. Input Circuit.-The 24-volt DC power which is required to operate the TSEC/KL-7 cipher 
machine is fed through the power cable {fig. 1) and two {uses (one in each side of the line) 
to contacts K1 and K2 in the keyboard assembly. From this point the power is fed through 
contacts of the sliding contact board assembly (which acts as a power on-ott switch) to the 
operator's light, the motor, and tube filaments. External power is to be applied so that pos
itive power polarity is connected to pin A of the power cable plug, while negative power 
polarity is connected to pin B. 

b. Motor-Generator and ControUer U.nit.-The DC input voltage from the external power source 
is connected to the motor through a controller unit which governs the speed of themotor. 
The motor drives two generators, one of which supplies the pulses that initiate the printing 
action, while the other generates the AC voltage which, after rectification, provides plate and 
bias voltages for the electron tubes: 

c. FuU-Wave Rectifier.-The 400-cycle, 150- 180-volt output of the AC generator, is fed into a 
bridge-type full-wave rectifier, the output of which provides the required DC plate supply 
and bias voltages. The bridge rectifier is composed of 12 germanium type diodes. 

d. Unisolated 200-voU Supply.-The unisolated 200-volt supply is connected directly to the fuU: 
wave rectifier. This is the plate voltage source for tubes V101, Vl02, and Vl04A. 

e. Isolated 220-volt Supply.-This supply is isolated from the full-wave rectifier by diodes Dl03 
and D104. Its output supplies plate voltage for V103 and Vl04B. 

f. Negative 72-volt Supply.-A half-wave rectifier, in conjunction with a filter network, provides 
an output that is 72-volts negative with respect to common. This voltage supply is used for 
biasing purposes. 

g. Tube Filaments.-The tube filaments are supplied directly from the external power source. 
Shunt resistors control the amount of current through each filament as required. 

5302. Input.Circuit.-The negative side of the power input circuit is as follows: 

Step 
No. 

From TbrouQh To ' 

I 

1. Pin B of power plug Cable and fuse K2 

2. K2 0 wire A2 
I 

i 

3. A:.! (}wire Cl6 (Common) I 
I 

2a. K2 0 wire L2 (Operator's light) I 
- - - ~------ ---- ----- I 

The positive side of the power input circuit is as follows: 

Step From Through To 
No. 

l. Pin A of power plug Cable and ruse Kl 

2. Kl 2 wire K12 

3. K12 2wire Cl (Positive) 
I 

Za. Kl 2 wire Ll (Operator's light} I 

- . -~-
I -· 

88f'riPIB~f'ft'I/lt; 90 , ORIGINAL 

-

-

-

-

-



>OCID: 3559658 

e 

e 

e 

e 

e 

0014 l XD'I!Il\ :& J:n-IJ KAM-1/TSEC 

5303. Motor-Generator and Controller Circuit.-The input from the external power source 
operates the motor through the controller box. Adjustable resistor R202 and negative coefficient 
resistor R201 in the controller box regulate the spe1!d of the motor. These resistors are in series 
with the motor field. The circuit is as follows: 

Step Frorn Throu~!" To No. 

1. Pin B (Negative} of input Fuse Leaf spring { in keyboard) 
plug 

2. Leaf spring Contact K2 

8. K2 ' 0 wire A2 

4. A2 0 wire C16 (Common) 

5. C16 Bus wire C9 

6. C9 0 wire 852 

7. 852 0 wire . M2 

8. M2 Contact N2 

9. N2 Resistor R201, R202, and motor field Nl 

9a. N2 Motor armature Nl 
I 

10. Nl ·contact Ml I 

11. Ml Bus wire Cl 
I 

12. Cl . 2 wire Kl2 

13. Kl2 2 wire Kl 

14 . Kl Contact Leaf spring (in keyboard) 
. 

. 15. Leaf spring Fuse Pin A (Positive) of'input plug 

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

5304. Full-Wa\le Rectifier Circuit.-The bridge-type full-wave rectifier converts the output of 
the 400-cycle AC generator to steady DC to meet the plate and bias voltage requirements of the 
machine. Assuming terminal N8 to be negative, the cireuit is as follows: 

Step From 
No. 

'rhrouab To 

1. NS (Negative side of gener- Contaet M3 
ator output) 

2. MS 9231 wire U12 

8. Ul2 Dlll Vl2 
I 

"· Vl2 0112 Wl2 

5. Wl2 0117 Wll (NegatiV(l leg of full-wave 
reetitier) 
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6. Wll Associated load circuits 

7. W8 DllS 

8. WlO 0108 

9. VlO 0107 

10. UlO 9252 wire 

11. M4 Contact 

When terminal N4 is negative, the circuit is as follows: 
I 

1 Step From Through 
No. 

l. N4 (Negative side of gener- Contact 
a tor) 

2. M4 9252 wire 

3. UlO Dll9 

4. Ull Dl09 

5. vu 0110 

. 
6. Wll ASl!Ociated load circuits 

7. W8 Bus wire 

8. W9 0106 

9. V9 D105 

10. U9 D119 

11. Ul2 9231 wire 

12. M3 Contact 

------ ·--~ 

KAM-t/TSEC 

WS (Positive leg of full-wave 
rectifier) 

WlO 

VlO 

UIO 

M4 

N4 (Positive side of generator 
output) 

To 

M4 

. 
UlO 

Ull 

Vll 

Wll (Negative leg of full-wave 
rectifier) 

vis (Positive leg of full-wave 
• rectifier} 

W9 (Rectifier) 

V9 

U9 

U12 

M8 

N3 (Positive side of generator 
field) 

-------- -~--- ---

I 

5305. Unisolated 200-Volt Supply.-The unisolated 200-volt supply is obtained from the full
wave rectifier, through resistors R109 and RllO. It provides plate voltage for tubes VlOl, Vl02, 
and V104A. The circuit is as follow.s: 

Step 
No. 

From Through To 

1. WS (Positive terminal of 9 wire U2 
full-wave rectifier) 

2. U2 R109 V2 

3. V2 RllO W2 
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4. W2 9233 wire Clo and cs 

5. Cl5 and C8 9233 wire su 

6. 811 Bus wire 822 

5306. Isolated llO-Volt Supply.-The purpose of the isolated 220-volt supply i~ to prevent 
heavy voltage drops on the plates of tubes VlOl and V102 from affecting the operation of tubes 
Vl03 and V104B. The circuit is as follows: 

Step From Through To 

I 
No. 

1.' W8 (Positive 'terminal of DI04 vs 
full-wave rectifier) 

2. vs 0103 ue 

3. us 9 wire V6 

4. V5 ~wire W4 

5. W4 9 wire Y3 

6. Y3 9 wire X13 

5a. W4 Rll4 X3 

6b. X3 9 wire U15 

5c. U15 Rl31 Vl5 

5d. Vl5 . Bus wire Vl4 

5e. Vl4 9031 wire P2 
--

5307. Ne~ative 7l-Volt Bias Supply.-This supply, which is a half-wave rectifier connected 
across half the output of the 400-cycle AC generator (through half of the full-wave rectifier and 
capacitor C103), provides negative bias for tubes VlOl, Vl03, and Vl04B. The half-wave rec
tifier circuit is as follows: 

Step From Th1·ough To 
No. 

1. Wll (Positive of bias sup- 0 wire Y7 
ply) I 

I 

2. Y7 Rl28 Xll I 

I 

3. Xll Dll6 Wl3 
1 

4. Wl3 Dl14 Vl3 

5. Vl3 0113 Ul3 
' 

6. U13 9 wire Xt2 I 

7. X12 9 wire Z7 

8. Z7 ~~-~-~1~9 wire 
Wl (Negative of bias supply) 

-~ - -- ~~-
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5308. Common Circuit.-One side of the key, pulse generator, and power supply' circuits is 
connected to a common return circuit which, beginning with the negative power input terminal, 
K2, includes the fol1owing termina1s: · 

A2 
C9 
C13 
C14 
C16 
K6 
K44 
M2 
S52 
Ul 

W6 
Wll 
Y6 
Y7 
Z3 
ZlO 
Zll 
2 of VIOl 
4 of VlOl 
3 of V104 

5309. Tube Filament Circuit.-The tube filament circuit, together with the shunt resistors 
which are used to limit filament current as necessary, is as follows: 

Step From Throuth To 
No. 

1. C16 (Common negative) 0 wire Pin 4, VIOl 

2. Pin 4, VIOl Filament Pin 3, VJOl 

3. Pin 3, VHH 91&3 wire Pin 4, Vl02 

4. Pin 4, Vl02 F lament PinS, VI02 

5. Pin 3, VI02 9 wire Pin 4, Vl03 

6. Pin 4, Vl03 Filament Pin 3, Vl03 

7. Pin 3, V108 20 wire Pin 9, Vl04 

8. Pin 9, Vl04 Paralleled filaments Pins 4 and 5, VI04 

9. Pins 4 and 5, VI04 2 wire Ml 

10. Ml 2 wire Cl (Positive input) 

3a. Pin 3, VlOl 9153 wire ClO 

3b. CIO Rl02 ca I 

Se. cs Bus wire C2 I 
I 

3d. C2 RlOl Cl (Positive input) I 

7a. Pin 3, Vl03 20 wire C2 
I 

__ I 
5310. AC Power Converter.-The primary (AC input) circuit of the CE 87066 AC power con
verter, arranged for 100- 125-volt operation, may be traced with the aid of the schematic wiring 
diagram (fig. 64) or the actual wiring diagram (fig. 65) as follows: 

Step 
No. 

From Through To 

I--· 
1. AC input White wire Terminal4 

2. Terminal4 White wire Terminall~ 
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3. I Terminal IS Connecting bar Terminal14 

4. I Terminal '14 Black wire 

5. Terminalll Blue wire 

'l'erminal 11 

Terminal2 

6. I Terminal2 Winding Terminal! 

7. l Terminal! Black wire 

8. Terminal16 Fuse 

Terminal16 

Terminal 17 

9. I Terminal 17 Black wire Other side of AC input 

2a. I Terminal4 I Winding Terminal 3 

2b. I Terminal3 I Green wire Terminal12 

2c. I Terminal12 I Connecting bar Terminal 13 

2d. I Terminal 13 1 Black wire Terminal 1 

2e. I Remainder or circuit is the same as steps 7 and li above. 

Arranged for 200- 250-volt operation, the primary circuit is traced as follows: 

Step From Thrt)U(th To 
No. 

1. AC input White wire Terminal4 

2. Terminal4 Winding TerminalS 

3. Terminal 3 Green wire Terminal 12 

4. Terminall2 Connecting bar Terminalll 
I 

5. Terminalll Blue wire Term_inal2 
I 

6. Terminal2. Winding Terminal! 

I 7. Terminai 1 Black wire Terminall6 

8. Terminall6 Fuse Terminall7 

9. Terminal17 Black wire Other side or AC input 
1 

The secondary (DC output) circuit is the same regardless of the input voltage value, and is as 
follows: 

Step From 
No. 

I Through To 

1. TerminalS Yellow wires Terminals 7(a) and 7(b) 

2. 7{a) and 7(b) Rectifiers Terminals 9(a) and 9(b) 

3. 9(a) and 9(b) Blaek wires · · Pin B of output plug 

4. Pin B of output plug TSEC/KL-7 power circuits Pin A of output plug 

5. Pin A of output plug White wire TerminallO(b) 
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7. 

8. 

Terminal lO(b) 

10(a} and lO(b) 

9(a) and 9(b) 

Red wire 

Rectifiers 

Yellow wires 

KAM-1/TSEC 

Terminal lO(a) -Terminals 9(a) and 9(b) 

Terminal 6 
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5400-ROTOR STEPJlJNG CIRCUIT 

5401. General (fig. 62 and 63).-Each of the sevtm movable rotors in the stepping unit is con
trolled by a stepping magnet. When a stepping magnet is energized, its associated rotor steps 
one position. The magnets may be energized in the P, E, and D positions. In P position, each 
magnet is directly controlled by a set key, and depression of a set key causes the associated step
ping magnet to energize. In E and D positions, the magnets are energized through switches that 
are actuated by notched rings on the rotors themSI~lves. The circuit is designed so that at least 
three rotors step for each machine operation in· E <Jr D position. 

5402. Fixed Connections.-Fixed connections to the actuator switch leaf springs and the com
mon circuit. for the stepping unit are provided through terminals on the stepping unit contact 
block. These connections are as follows: 

a. Trip Magnet Circuit, Bl.-In P operation, it is possible to close a positive potential to com
mon through the trip magnet winding. Thus it is possible to trip the timing shaft without 
depressing a key switch. This potential, as applied to each of the actuator switches is as 
follows: 

Step Frorn Throu~h To 
No. 

1. C9 {Common) 0 wire S52 

2. S52 Contact T62 

3. T62 6 wire and trip magnet T50 

4. T60 Contact 860 

5. 860 9131 wire A1 

6. AI 9131 wire Bl 

7. Bl 9181 wire 1 of 8301 

8. 1 of 8301 Bus wire 1 of 8802 

9. 1 of 8302 Bus wire l of 8303 

10. 1 of 8303 9131 wire 1 of 8304 

11. 1 of 8304 Bus wire 1 of S306 
I 

12. 1 of $306 BWI wire 1 of 8806 

13. 1 of $806 Bus wire 1 of 8307 I 

I 

b. Common Circuit, B2.-0ne side of each of the rotor stepping magnets is connected to common 
as follows: 

.. 
Step From ThrouAh To 
No. 

1. K2 (Negative input-com- 0 w1re A2 
mon) 

2. A2 Contact B2 

' It of L301 3. B2 0 wire 
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4. I 1 of L301 I Bus wire 1 of L302 I 
5. 1 of L302 Bus wire 1 of L303 

6. 1 of L303 0 wire 1 of L304 

7. 1 of L804 Bus wire 1 of L305 

8. l 1 of L305 Bus wire 1 of 1.806 

9. I 1 of L306 Bus wire 1 of L307 

c. 24-V oU Supply, E and D Operatum, BS.-A positive source of 24 volts is applied to the actuator 
switches in E and D operation through terminal B3 on the stepping unit contact block. The 
circuit is as follows: 

Step From Through To 

• 

No. 

1. 6 of 8306 Bus wire 6 of SSO& 

2. 6 of 8305 9152 wire 6 of SSOS 

3. 6 of S303 Bus wire 6 of 8302 

4. 6 of 8302 Bus wire 6 of 8301 

5. 6 of 8301 9152 wire B3 

6. B3 Contaet AS 

7. A3 9152 wire Kll 

8. KH Connecting bar Kl2 in E operation, or KIO in D 
operation 

9. K12 or KIO 2 wire Kl 

10. Kl Contaet Leaf spring 

11. Leaf spring Fuse A of power input receptable (pos-
itive input) 

- - - ~ 

d. 24-Volt Supply, P Operatitm, BJr.-A positive source of 24 volts is applied to the actuator 
switches in P operation through terminal B4 on the stepping unit contact block. The circuit 
is as follows: 

Step From Through To = No. 

1. 4 of 8807 Bus wire 4 of 8806 

I 2. 4 of 8806 Bus wire 4 of 8305 
I 

3. 4 ot 8305 Bus wire 4 of 8304 I 

4. 4 of 8304 9156 wire 4 or 8303 

5. 4 or 8303 Bus wire 4 of 8302 

6. 4 of 8302 Bus wire 4 of 8301 
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I 7. 4 of S301 

8. B4 

9. A4 

10. K13 

11. Kl2 

12. Kl 

13. Leaf spring 

9166 wire 

Contact 

9166 wire 

Connecting bar 

2 wire 

Contact 

Fuse 

B4 

A4 

Kta 

KlZ 

Kl 

Leaf spring 

kAM-I(fSEC 

A of power input receptacle (pos. 
itive input) 

5403. Reentry Circuits.-Ten terminals on each side of the rotor stepping unit serve as reentry 
circuits for character pulses passing through the cipher unit. Thus, it is possible for one char
acter pulse to. pass through the cipher unit 11: times hefore completing its circuit through the unit. 
The wiring of the reentry circuit is direct, i. e., terminal # 1 on one side of the unit is tied di
rectly to terminal #1 on the other side. The wiring code is as follows: 

Terminal WJre Color Terminal Wire Color 
No. No. 

1. 9231 6. 9252 

2. 9236 7. 9261 

3. 9238 8. 9256 

4. 9236 9. 9263 

5. 9250 IJ. 9256 
- - - - - -- -

5404. Actuator Switches.-There are seven actuator switches in the rotor stepping unit, num
bered 8801 through S307. All except S304 and S307 have seven leaf assemblies. 8304 and 8307 
have but six leaf assemblies. By making and brt~aking these leaf assemblies to and from the 
fbted potentials as applied through the contact block, different rotor stepping magnets and the 
trip magnet can be energized. Leaves from individual actuator switches are connected into 
circuits as follows: 

Note~ The following charts trace only connections and not necessarily current flow. 
a. Actuator Switch 8901. 

Leaf As8tlmbly 
No. 

Through To 

1. Bland trip magnet (see subpar. 6402a) Common 

2. 9000 wire 2 of LSOl 

3. 5 wire 3 of 8305 

4. B4 and keyboard (see subpar. 6402d) A of power input receptacle 

5. 8 wire 7 of 8307 

6. B3 and keyboard (see subpar. li402c) A of power input receptacle 

7. Bus wire 8 of 8308 
L.- -~ - ----- --

I 

I 

I 
! 

I 

I 
I 
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b. Actuator Switch 890£. ·e 
teaf A seem bly Through To 

No. 

1. Bl and trip magnet (see subpar. 5402a) Common 

2. 9002 wire 2 of L802 

3. Bus wire 6 of 8303 

4. B4 and keyboard (see subpar. 5402d) A of power input receptacle 

5. 2 wire 7 of SS05 

6 •. B3 and keyboard (see subpar. 5402c) A of power input receptacle e 
7. Bus wire 7 of saoa 

---·-- --

c. Actuator Switch SSOS. 

Leaf Assembly Through To 
No. 

1. Bl and trip magnet (see subpar. 5402a) Common 

2. 9001 wire 2 of L803 

a. 1 wire 5 of 8306 
Bus wire 7 of 8301 e 

4. B4 and keyboard {see subpar. 5402d) A of power input receptacle 

5. 0 wire 3 of 5306 I 
Bllil wire 3 or S302 

I 
6. BS and keyboard (see subpar. 5402c) A of power input receptacle I 

7. 6 wire 6 of 5304 I 
Bus wire 7 of 8302 I 

I 
------ - -- --- --------- ---~--- --- ------· 

d. Actuator Switch S304. 

Leaf AS8embly Through To i No. 

I I. Bl and trip magnet (see subpar. M02a) Common 

e 
2. 9006 vl'ire 2 of L304 I 
4. B4 and keyboard (see subpar. 5402d) A of power input receptacle 

I 5. Bus wire 6 of 8304 

6. Bus wire 5 of 8304 
Bus wire 6 of 8307 
6 wire 7 of S303 

7. Bus wire 5 of 8307 
- - ----

Note: Actuator switch S304 has no leaf assembly numbered 3. 
e 
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e e. Actuator Switch 8305. 

Leaf Assembly 
No. 

Through To 

1. Bl and trip magnet. (see subpar. 6402a) Common 

2. 9003 wire 2 of L305 I 

8. 5 wire 3 of 83()1 
I 

Bus wire 5 of 8306 I 
4. B4 and keyboard (see subpar. 6402d) A of power input receptacle I 
5. 1 wire 3 of S303 I 

e 6. B3 and keyboard (see subpar. r~02c) A of power input receptacle I 
7. Bus wire 1M~06 ~ 

2 wire 5 of 8302 

----------- ----- - ------ ----- - - -~-------

j. Actuator Switch S906. 

Leaf Assembly Through To 
No. 

1. Bl and trip magnet (see subpar. 5402a) Common 

- 2. 9005 wire 2 of L306 

3. 0 wire 5 of 8303 

4. B4 and keyboard (see !1\lbpar. 6402d) A of power input receptacle 

5. Bus wire 3 of S305 

6. B3 and keyboard (see subpar. 5402c) A of power input receptacle 

7. Bus wire 7 of S305 

- ---- --- --- ----- - - -- --- ----·- ~ ---

g. Actuator Switch S307, 

Leaf Assembly Through To 
No. - 1. Bl and trip magnet (see subpar. 6402a) Common 

2. 9020 wire 2 of L307 

4. B4 and keyboard {see subpar. M02d) A of power input receptacle 

5. Bus wire 7 o! S304 

6. Bus wil!'e . 6 of 8304 

I 7. 3wire 5 of 8301 
------~~ ·-_j -~- ----- ----- ----

·.t. e Note: Actuator switch 8307 has no leaf aqgembly numbered 3. 

l"'l'lo'llo.TUIT'\Dl•J'"I'l o\ "l 101 Change No.2 
(Chanp No.2 to KAM-1/'rSEC, 15 May 191181 
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5500-CIRCUIT DATA 

5501. Tables.-The following tables list, identify, locate, and describe the general function of 
the components associated with the electronic circuits. 

TABLE 1-CAPACITORS 

Location 
Symbol Value• Part No. Function 

From To 

ClOl 2 CE 11985 C8 C9 Print storage 
C102 2 CE 11986 Cl5 C16 Print storage 
Cl03 0,25 CE 11987 Y2 Z2 DC bloclclng 
Cl04 0.25 CE 11987 Y3 za Isolated 220-volt supply filter 
C105 0.03 CE 87239 Y4 Z4 Vl04B signal coupling 
C106 1 CE 11986 X7 Z5 Trip storage 
Cl07 1 CE 11986 X8 Z6 Trip storage 
C108 1 CE 11986 Xl2 ZlO Negative bias supply filter 
C109 0.06 CE 88124 S60 C9 Trip magnet dampening 
CllO No eapaeitor identified as CllO 
CUI 0.001 CE 11988 Cll C18 Stray pickup filter 
CI12 0.01* 0 CE 11991 U4 V4 Letter shift signal storage 
Cll3 o.oos• .. CE 11990 X2 W5 V102 cutoff 
C114 0.002 CE 11989 X5 VI VIOl control-grid coupling 
Cll5 0.01** CE 11991 U4 V4 Letter shift signal storage 
Cll6 0.005··· CE 11990 Xl xs V104 gate delay 
Cll7 0.05 CE 87279 Yl Zl V104B plate to Vl04A grid coupling 
Cll8 0.001 CE 11988 X6 X9 V104A grid to plate coupling 
Cl19 1 CE 11986 X13 Zll Isolated 220-volt supply filter 
CI20 o.oP• CE 11991 KS5 K36 Cathode coupling 
C121 0.00068 CE 88037 Motor-generator/spark suppressor 
CI22 o.ot•• CE 11991 Ul U6 
Cl23 0.03 CE 87239 K6 X28 

•ALL VALUES IN MICROFARADS; ALL TOLERANCES (EXCEPT THOSE DESIGNATED) 
PLUS OR MINUS 10 PERCENT 

••PLUS 80 PERCENT; MINUS 20 PERCENT 
*"*PLUS OR MINUS 20 PERCENT 

TABLE 2-RESISTORS 

Location 
Symbol Value• Part No. Function 

From To 

RlOl 20 RW29G200 CI C2 Vl04 filament shunt 
R102 830 RCSOBFSSIK cs ClO V102 and V103 filament shunt 
RIDS lOOK RC20BF104K C4 cu Vl03 control grid bias developing 
Rl04 lOOK RC20BF104K C5 C12 Vl03 control grid bias developing 
Rl05 lOOK•• RC20BF104J Ul Vl VIOl control grid bias developing 
Rl06 160K RC20BF154K Vl Wl VlOl control grid bias developing 
Rl07 820K** RC20BF824J Wl XI VIOl shield grid bias developing 
Rl08 No resistor identified as RI08 
Rl09 lK RC20BFI02K · U2 V2 Plate voltage dropping 
RllO lOK RC20BF103K V2 W2 Plate voltage dropping 
Rlll 2.2 MEG RC20BF225K W2 X2 Vl02 plate load 
Rll2 1.0 MEG.,. RC20BF105J U3 V3 VlOl shield grid bias developing 
Rll3 470K .. RCZOBF474J V3 W3 V104A plate loa.d 
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Rll4 800K:*" RC20BF894J W4 xa V104B signal developing 
Rlt5 560K RC20BF564K U4 V5 Vl03 plate capacitor shunting 
R116 27K RC20BFZ73K V4 W4 Vl03 plate load 
Rll7 l.OMEG .. RC20BFt05J W4 X4 V104B plate load 
R118 1.5 MEG RC20BFt55K U5 V5 V103 control grid bia.'l developing 
Rl19 1.0 MEG** RC20BF105J V5 W5 Vl02 cathode bias developing 
Rl20 2.7K RC20Bl<'272K W5 X5 V102 cathode load 
Rl21 27K*" RC20BF273J U6 V6 Vl02 cathode billl! developing 
Rl22 3.9K•• RC20BF392J V6 W6 V102 cathode biB!I developing 
R123 160K*" RC20BF154J W6 X6 Vl04A control grid bias developing 
R124 1.0 MEG•• RC20BF105J X9 Y5 Vl04B control grid bia.<J developing 
R125 1.1 MEG .. RC20BF115J Y5 Z7 V104B oontrol grid bias developing 
R126 56K** RC20BF563J XlO Y6 Vl04B cathode load 
R127 470K RC20BF474K Y6 zs Print and trip capacitor bleeder 
Rl28 27K•• RC20BF273J Xll Y7 Negative bias supply 
R129 430 RC20BF431K Y'l Z9 Automatic space switch 
R130 lOOK RC20BF104K Jl J2 Neon glow lamp shunt 
R13l lBOK** RC20BF184J U16 Vl5 Isolated 220-volt supply bll!eder 
Rl32 1.5 MEG RC20BF155K V103-1 V103 Vl 03 grid current limiter 

Center 
Post 

R133 lOK RC20BF103K K38 K44 Vl03 cathode bias 
R134 27K*" RC20BF273J W6 us 

Rl35 100 CE 88036 Motor-generator Governor c:urrent limiter 
Rl36 31 CE 88040 Motor-generator Field current limiter 

----

*ALL VALUES IN OHMS EXCEPT: MEG • megohms. and K .. kilohms. 
**TOLli:RANCE PLUS OR MINUS 5 PERCENT. ALL OTHERS PLUS OR MINUS 10 PERCENT. 

* .. 30 OHMS AT 25 DEGREES CENTIGRADE. 

TABLE 3-D lODES* 

Location Location 
Symbol Function Symbol Function 

From To From To 

0101 U7 V.7 DC blocking 0111 Ul2 V12 Full-wave rectifier 
0102 V7 W7 DC blocking 0112 V12 W12 Full-wave rectifier 
0103 us ·vs 220-volt isolation 0113 U13 VlS Half-wave rectifier 
0104 VB ws. 220-volt isolation Dll4 V13 Wla Half-wave rectifier 
0105 U9 V9 Full-wavl! rectifier D115 U14 Vl4 DC blocking 
0106 V9 W9 Full-wave rectifil!r 0116 W1S xu Half-wave rectifier 
D107 UlO VlO Full-wave rectifier 0117 Wll Wl2 Full-wave rectifier 
D108 VlO WlO Full-wave rectifier Dll8 WlO WS Full-wave rectifier 
0109 Ull Vll Full-wave rectifier · 0119 Ull UlO Full-wave rectifier 
DUO Vll '-~ Full-wave rectifier 0120 Ul2 U9 Full-wave rectifier 

*All diodes are part No. CE 11950. 

TABLE 4-MISCELLANEOUS ELECTRICAL COMPONENTS 

Symbol Part No. Function : 
I 

VlOl JAN 2021 Print tube 
V102 JAN 2D21 Sharpener tube 
V103 JAN. 2D21 Shift tube 
V104 JAN 12AX7 Gate tube 
NlOl CE 14517 Figure shift indicator 
TlOl CE 14508 Vl02 input coupling 
Fl,_~- .__C~ !4~1!i ___ Power circuit protection 

I 

I 

I 
I 

I 

I 
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TABLE 5-cURRENT REQUIREMENTS 

CQmponent Ampere& 

Tube filaments .6 
Motor-Generator 1.8 
Rotor stepping unit (all seven stepping magnets 

energi~d) .6 
Operating light .1 

TOTAL 2.5 

The above current requirements are based on a battery power supply of 24 volts DC. 

Part No. 

CE 11923 

CE 1192( 

CE 11954 

CE 14765 

CE 88158 

TABLE 6-JAN WIRE COLOR CODE 

Code Color 
Number 

() Black 
1 Brown 
2 Red 
a Orange 
4 Yellow 
5 Green 
6 Blue 
7 Violet (Purple) 
8 Gray (Slate) 
9 White 

Wire leads shown in wiring diagrams are identified by numbers 
which correspond to the JAN wire color code (above) as in the 
following example: 

Body Broad 1st narrow 2nd narrow 
Color Tracer 

9 0 
(White) (Black) 

tracer 
3 

(Orange) 

tracer 
1 

(Brown) 

TABLE" 7-WIRING SPECIFICATIONS 

Wire SpecUI.cadon Components Used On 

No. 27 gage, ejo 7 strands No. 36 gage, 600v Contact Panel, Timing Unit, Power Converter, 
max. rated working voltage: fungus resistant Stepping Unit, Trip Magnet Assy. CE 87420 
insulation, 0.040"' dia overall; Surprenant No. Motor~Generator 
785 U-AlO 

No. 30 gage, cfo 3 strands No. 35 gage ,60v Keyboard Assy, Cipher Unit 
max rated working voltage; fungus resistant 
insulation; 0.030"' dia overall 

No. 24 AWG, cjo 16 strands of No. 36 gage Keyboard Assy, Contact Panel, Stepping Unit, 
wire; 600v max rated working voltage; Sur- CE 88000 Motor-Generator, AC Power Con-

· prenant No. 1636 U-AlO wrter 

No. 30 A WG, stranded per BAM CO MS Stator and Contact .A:!sy 
53016, solder dip, stripped ends in (20%-40%) 
solder, insulated 

No. 24 gage, e/o 16 strands of No. 86 gage wire; Motor-Generator AM.y 
L_ _______ ~rBA¥«:;Q¥§1!3J6.!§_u_I~~I!.n~l:._9~.!_ __________ 

,.....rt.'lo.'f~ ....... ...,~.- ...... 104 Change No.l 
(Chance No. 2 to KAM-1/TSEC. Ul May 1958} 
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6001. Procedure. 

CHAPTER 6 

MECHANICAL ADJUSTMENTS 

6000-GENERAL 

KAM-1/TSEC 

a. The following adjustments are arranged in a sequence that would be followed if a complete 
adjustment of the TSEC/KL-7 cipher machine were undertaken. This fact should be kept 
in mind when a single adjustment is made since a change in one adjustment may a~ect other 
adjustments. Therefore, when one adjustment is made, related adjustments should be checked. 

b. The spring tension values given in this document were derived from measurements made with 
the actual spring scales speeified for these adjustments. These scales are calibrated for use 
in the vertical "pull" position. When used in any other position, the reading is only an in
dicated value. Therefore, in order to obtain the proper spring value readings, the spring 
scales which are specified must be used. 

c. When spiral springs fail to meet tension requir(!ments, the springs should be replaced. ONLY 
IN EMERGENCIES SHOULD ATTEMPTS BE MADE TO CHANGE THE TENSION 
OF DEFECTIVE SPRINGS. SPRINGS THUS REPAIRED SHOULD BE REPLACED 
AT THE FIRST OPPORTUNITY. 

d. When a test measurement indicates the part does not meet specifications and no adjustment 
procedure is given, the part or parts involved should be replaced. 

e. A unique feature in this cipher machine is the pre~formed or "bowed" leaf springs. When 
adjusting the gaps or tensions for this type spring, take special care not to change its arc. 

f. In order to observe various mechanical operations, it is sometimes necessary to cycle the ma
chine by hand. This may be accomplished as follows: 

(1) Depress the lower part of the trip magnet armature assembly (fig. 26) and rotate the 
figured wheel in a clockwise direction as viewed from the front. 

{2) Continue to rotate the figured wheel until the timing shaft stops turning. The machine 
will then have completed one full cycle. The detent pawl should then be engaged in the 
clutch pawl carrier notch. . 

Note: In many adjustments only a partial cycling of the machine is desired. In such 
cases rotate the figured wheel only so far as is necessary to effect the particular 
adjustment under conaideration. 

g. Disconnect TSEC/KL-7 from its power source before proceeding with any of the mechanical 
adjustments. 

88tiFIBEH,.i1lL 105 ORIGINAL 
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6100-CIPHER UNIT 

6101. Generai.-For the following adjustments, remove the cipher unit from the machine. Then 
remove the right-end plate assembly, the eight rotors, and the shell from the cipher unit. 

610.2. Pluneer Contact Sprint Tension (fig. 37-B).-Apply the push end of an 8-ounce scale 
vertically to the tip of each plunger contact on the left-end plate assembly and depress until the 
tip is flush with the contact block surface. It should require 2 to 3 ounces to depress the tip as 
specified .. 

6103. Rotor Plunger Spring Tension (fig. 37-B).-App]y the push end of an 8-ounce scale 
vertically to the tip of each plunger contact of the rotor and depress until the tip is flush with 
the rotor core. It should require 2 to 3 ounces to depress each contact. 
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6100-ROTOR STEPPING UNIT 

Note: Remove the cipher unit from the stepping unit. 

6201. Drive Pawl Sprin' Tension (fig. 37-A).-With the timing shaft in the stop position, ap
ply the push end of an 8-ounce scale vertically against the point of each drive pawl. It should 
require }~ to 8 ounces to move each drive pawl. 

6101. Stop Assembly Sprin& Tension (fig. 37-A).-With the timing shaft in the stop position, 
apply the push end of a 32-ounce scale to each of the stop assembly tips, at right angles to the 
stop arm. It should require 2 to 10 ounces to move the stop assembly. 

6103. Positioning Arm Spring Tension (fig. 38-A).-With the timing shaft in the stop posi
tion, apply the push end of an 8-ounce scale at right angles to the tip of the positioning arm. It 
should require 3 to 6 ounces to start the positioning arm moving. 

Note: The remaining adjustments are to be made with the stepping unit inverted and the bot
tom cover removed. 

6104. Hold-Down Sprint Tension (fig. 38-B).-~Detach each hold-down spring from the drive 
linkage assembly and remove the spring from the rotor stepping unit. Holding the stud stationary, 
hook an 8-ounce scale to the spring and extend it until the over-all length of the spring and stud 
combined equals 1.250 inches. This should reQuire 4 to 6 ounces. As eaeh spring is cheeked, 
reassemble it in the rotor stepping unit, attaching the free end to the drive linkage assembly. 

6205. Stepping Ma~net Armature Spring Tension (fig. 37-A).-Rotate the rotor stepping 
drive shaft until the drive linkage assemblies are in their full forward position. Hook an B
ounce lleale over the end of each stepping magnet armature so that the scale is parallel to the 
magnet coil. It should require }'to~~ ounce to hold the armature against its core. 

6206. Stepping Magnet Position Adjustment (fig. 37-B).-Hold one of the stepping magnet 
armatures against its core and slowly rotate the rotor stepping drive shaft towards the rear of 
the stepping unit. Continue to rotate the shaft to a position where the midpoint of the drive 
linkage carrier arc lines up with the end of the rotor stepping magnet armature. Hold the arm
ature against the stepping magnet core and measure the clearance between the armature and the 
drive linkage carrier are at the elosest point. The clearance should be 0.004 to 0.008 inch. To 
adjust, loosen the two screws which attach the stepping magnet assembly to the rotor stepping 
unit frame and position the stepping magnet assembly. Repeat for each of the remaining drive 
linkage carriers. 

6207. Drive Pawl Effective Lentth Adjustment (fig. 37-A).-This a~justment requires a spe
cial gage, the CE 87496 adjusting gage. Proc:eed as follows: 

a. Re~nove the shell from the cipher unit and place the CE 87496 adjusting gage on the rotor 
shaft. (Note that the wide-notched section o{ this two-way gage is to be used in making this 
adjustment.) 

b. Secure the right side frame on the rotor shaft and insert the cipher unit into the stepping unit. 
Turn the complete unit upside down. 

c. Loosen all of the eccentric pivot setscrews and rotate each eccentric until its drive pawl is at 
its least effective length. Rotate the rotor stepping drive shaft to its most forward position 
(assuming the unit is upright and is being viewed from the front). 

d. Engage the first drive pawl against the front edge of the wide notch in the gage. Then rotate 
the eccentric forward until the stop pawl engages the back edge of the notch. The drive 
pawl should be touching (but not binding) on the front of the notch. 
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e. Tighten the setscrew and check to see that the stop disengages freely from the back of the 
notch when the drive pawl is against the front of the notch. 

f. Repeat steps outlined in subparagraphs d and e for each of the remaining drive pawls. 

6108. Actuator Switch Clearance Adjustment (fig. 38-c). 

Note: This adjustment requires a special gage, the CE 87496 adjusting gage. 

a. Preliminary Checks.-The step-by-step procedure below should be followed before attempting 
adjustment of the actuator switches. 

(1) Make sure that the contact pileup screws are tight. Remove the four screws that secure 
the actuator switch assembly to the rotor stepping unit. Free the counter arm from its 
link, and lift the switch assembly from the stepping unit far enough to make the follow
ing checks. 

CAUTION~ If this operation is not made with extreme care, wiring connections may 
be broken or the actuator spring may be bent or distorted. 

(2) Make sure that the two extensions of the bifurcated (split-leaf) contact springs are paral-
lel so that the two contacts on each spring mate simultaneously. 

(3) All mating contacts must be accurately aligned. 
(4) Make sure that all contact springs rest firmly against their associated stiffeners. 
(5) Adjust the actuator adjusting screws so that equal parts project above and below the 

actuator assemblies. 
(6) Remount the actuator switch assembly on the rotor stepping unit and check the fol

lowing items: 
(a) Make sure that the actuator spring rests against all of the actuator adjusting screws. 
(b) Make sure that the actuator leaf cap on each pileup rests against the actuator spring. 
Cc) Make sure that the contact springs of each pileup rest firmly against the manual set 

key plunger. 

Note: Reference to specific contact clearances listed below may be found on 
chart shown in figure 38-C. 

b. Clearances.-With leaf (5) of each switch resting on its associated set key plunger and with 
leaf (7) resting against leaf (5), cheek the following clearances: 
(1) There should be some clearance, not more than 0.010 inch, between leaf (7} and stiffener 

(6). To adjust, bend stiffener (6). 
(2) Clearance 21 should be between 0.015 and 0.020 inch. To adjust, bend stiffener (4). 
(3) Clearance 20 should be between 0.012 and 0.015 inch. To adjust, bend stiffener (2). 

c. Preparation lor Use of the Actuator Adjusting Gage. 
(1) Rotate the rotor stepping drive shaft so that the caroming surfaces move to the rear. Trip 

off each of the stepping magnet armatures, thus permitting the drive linkage assemblies 
to move to the rear. 

(2) Set the stepping unit upright and remove the set key plate and the No.4 p_lunger. Re
place the set key plate with the fronts of the set keys facing the rear of the stepping unit. 
This gives access to the actu~tor 'switch adjusting screws and allows all of the (5) leaves 
to remain in their relative positions, excepting the leaf for the No. 4 actuator switch. 

{3) Invert the stepping unit. 
(4) Remove the shell assembly from the cipher unit and place the CE 87496 adjusting gage 

on the cipher unit shaft so that the surface engraved with the numerals faces right. Mount 
the cipher unit on the stepping unit. 
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d. Clearances. 

Note: Actuators which are operated by the rotor notch rings are not to be confused with 
the actuator switches. For purposes of this adjustment, the actuators are num
bered No. 1 through 7 from left to right. 

(1) Rotate the adjusting gage so that camming surface 1 rests on the No. 1 actuator. There 
should be a clearance of 0.025 to 0.035 inch between leaves (7) and (8). To adjust, po
sition the actuator adjusting screw. 

(2) Rotate the adjusting gage so that carnming surface 2 rests on the No. 1 actuator. The 
contacts of leaf (10) should barely make contact with the contacts of leaf (12). To ad
just, bend stiffener (11). 

(3) Rotate the adjusting gage so that catnming surface 3 rests on the No. 1 actuator. The 
contacts of leaf (10) should barely mate with the contacts of leaf (8). To adjust, bend 
stiffener (9). 

(4) Repeat steps outlined in subparagraphs (l) through (3) above for actuator switches No. 
2, 3, 5, and 6. Repeat steps outlined in subparagraph (2) above for actuator switches 
No.4 and 7. 

(5) Remove the adjusting gage from the cipher unit. Remove the set key plate and ;oeplace 
the No.4 plunger. Remount the key plate in its normal position. 
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6300-PRINTER UNIT 

6301. Drive Link Sprint Tension (fig. 31-B).-With the timing shaft in the stop position, ap
ply the push end of a 32-ounce scale to the upper edge of the drive link near the yoke. Push 
down in line with the spring. It should require 22 to 30 ounces to start the drive link moving. 

Note: Remove the printer unit from the contact panel assembly before proceeding with the 
following adjustments. 

6302. Crankshaft Miter Gear Backlash Adjustment {fig. 31-A). 

a. Remove the drive link assembly from the printer unit, and with the timing shaft in the stop 
position, measure the crankshaft miter gear backlash by moving the crankpin vertically. This 
movement should be 0.002 to 0.006 inch. 

b. If adjustment is necessary, the following preliminary steps must first be performed. First · 
remove the motor generator and controller assembly and the timing unit assembly from the 
printer unit. Then, remove the two screws which secure the crankshaft to the gear housing. 
Note that considerable force may be necessary to remove the assembly even after the screws 
are removed. 

c. To adjust, add to or remove from the number of shims which fit between the crankshaft mount 
ing flange and gear housing. If the backlash movement was too great, remove shims; if it 
was too little. add shims. 

d. ·To check the adjustment, insert the crankshaft assembly back into the gear housing, making 
certain that the cutout portion of the drum cylinder is visible. Set the crankpin so that its 
center line points down and lines up with the two screw holes (fig. 31-A). Then repeat steps 
outlined in subparagraphs a, and c above. 

6303. Timin~ Unit Adjustments.-Adjustments pertaining to this section of the printer unit 
are outlined in paragraphs 6304 thru 6311. 

6304. Timin~ Unlt Pressure Contact Compression (fig. 31-C).-With the printer inverted 
apply the push end of an 8-ounce scale to the tip of each pressure contact and press down in line 
with the plunger. It should require 4H to 8 ounces to depress the tip flush with the contact 
block surface. 

6305. Timin~ Unit Cam Switch Adju~tments (fig. 32-A). 

Note: Reference to specific clearances and spring tensions listed below may be found in chart 
shown in figure 32-A. Observe that in this chart, pictorial reference to the dampening 
leaves has been omitted. 

a. With the timing shaft in the stop position and with leaf (3) of each cam switch bearing upon 
the low cam surface, clearance 8 should be 0.012 to 0.015 inch for each cam switch. To ad· 
just, bend stiffener (2) of defective cam switches. 

b. Manually cycle the machine until leaf (8) of each cam switch is bearing upon the high cam 
surface. Clearance 10 should be 0.012 to 0.015 inch for each cam switch. To adjust, bend 
stiffener (4) of defective cam switche~. 

c With the timing shaft in the same position as stated in subparagraph (2) above, leaf (5} of 
each cam switch will be bearing against stiffener (4). Apply the push end of an 8-ounce scale 
at the contact of leaf (5) and at right arigles to the leaf. Spring tension 9 should be-H-i;o ** 
ounces. To adjust, bend leaf (7) of defective cam switches. ~ g 
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d. Return the timing shaft to its stop position. Lear (3) of ~ach cam switch will be bearing upon 
the low cam surface. Apply the hook end of an 8-ounce scale to leaf (3), next to the contact 
and at right angles with the leaf. Spring tension 6 should be7f to ~ounces. To adjust, 
bend leaf {3) of defective cam switches. '1 

e. With the timing shaft in the same position as stated in subparagraph (4) above, leaf (1) of 
each cam switch will be tensioned against stiffener (2). Apply the hook end of an 8-ounce 
scale to the end of leaf (1) at a point which is next to the contact and at right angles to the 
leaf. Spring tension 7 should be H to+u ounces. To adjust, bend leaf (1) of defective cam 
switches. if 

6306. Tlmin~ Unit Detent Pawl Sprin4 Tension (fig. 33-D).-Manually rotate the figured 
wheel until the detent pawl is disengaged and is bearing upon the periphery of the clutch pawl 
carrier. Hook a 8-ounce scale on the detent pawl spring pin and pull in direct line with the 
spring. It should require 3 to 4 ounces to start the detent pawl moving. 

6307. Clutch Pawl Sprin~ Tension (fig. 33-C).--With the trip magnet armature removed and 
the detent pawl engaged in the clutch pawl carrier notch, apply the push end of an 8-ouncescale 
to the edge of and at right angles to the clutch pawl. It should require 1~ to 2.% ounces to move 
the pawl against the clutch pawl stop. 

6308. Trip Ma~net Armature Sprin4 Tension (fig. 88-B).-With the timing unit in its stop· 
position, apply the pUsh end of an 8-ounce scale at right angles to the bottom armature rivet. It 
should require % to 2 ounces to disengage the trip magnet armature from the clutch pawl. 

6309, Trip Magnet Position Adjustment (fig. 33-A and 33-B). 

a. Rotate the figured wheel until the extension on the clutch pawl is even with the top edge of 
the contact plate. Hold the armature against the core and measure the clearance between the 
clutch pawl and the eontact plate at the closest point. Clearance should be 0.010 and 0.020 
inch. 

b. To adjust, change the. setting of the three trip magnet adjusting screws (see fig. 33-A) at the 
top of the br:acket. If the clearance is less than that specified, back off the two outer screws 
and tighten the center screw. This will move the contact plate away from the clutch pawl. 
If the clearance is greater than that specified, back off the center screw and tighten the two 
outer screws. This will move the contact platt~ toward th~ clutch pawl. Apply glyptal at the 
junction of the screw threads and to the bracket after the adjustment is completed. 'T~e.. FeJ/. 
~d( Sr~:~c.f<;.,Vb<f_FSN) Ft>O" f#.IJrtLI •'S '6'f'·'f-/~l- 7.1~T· 7hc.S,j,_.t tC• .. /'4 St:::<>"'~ N<>.;.s ~GRt~.,., 

Note: If the trip magnet adjusting s(!rews are reset as required in this adjustment, the ad
justment described in paragraph 6310 below should be checked. 

6316. Trip Magnet Armature Gap Adjustment (fig. 33-E).-With the timing shaft in the 
stop position, there should be a gap of no more than 0.020 inch between the armature contact 
plate and the cores of the trip magnet at the closest point. This tolerance must be met 'with 
respect to the relationship between the outer face of the contact plate and the end of the clutch 
paw1. The plate and pawl should be flush, but the plate may extend up to 0.010 inch beyond 
the clutch pawl. To adjust for both this clearance and the trjp magnet armature gap, bend the 
guard at its lower bend. If both tolerances cannot be met by bending the guard, refine the ad
justment outlined in paragraph 6309 above. 

Note: When bending the guard, make certain that it does not interfere with the action of the 
contact plate. 
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6311. Timin4 Unit Detent Pawl Adjustment (fig. 33-D and 33-E). 

a. Position the timing shaft to its stop position. With the contact plate holding the clutch pawl 
out of engagement from the clutch drive assembly ratchet (fig. 33-E), the dutch pawl tooth 
should just clear the clutch drive ratchet, i. e., there should be just enough clearance so that 
no buzzing noise can be heard. 

b. To adjust, loosen the eccentric stud setscrew and turn the eccentric stud (fig. 38-D) until there 
is a clearance of 0.006 to 0.010 inch between the extension on the clutch pawl and the lower 
edge of the clutch pawl stop. Remount the printer unit on the machine and turn on the motor
generator. Rotate the eccentric stud in a direction which decreases the effective length of the 
detent pawL Turn the. stud until a buzzing sound is heard and then turn the eccentric back 
until the buzzing sound disappears. Tighten the eccentric stud setscrews. 

6312. Pulse Generator Pressure Contact Compression (fig. 31-C).-With the printer unit 
inverted, apply the push end of an 8-ounce scale to the tip of each pressure contact and press 
down in line with the plunger. It should require 4}~ to 8 ounces to depress the tip flush with the 
surface of the contact block. 

6313. Tape Feed Mechanism Adjustments.-Adjustments pertaining to this section of the 
printer unit are outlined in paragraphs 6314 through 6322 below. 

6314. No-Back Pawl Spring Tension (fig. 32-B).-Position the timing shaft in the stop po
sition. The no-back pawl should be engaged behind a tooth of the single-drive ratchet. Hook 
an 8-ounce scale around the pawl, near the engagement point, and pull at right angles to the inner 

. edge of the pawl. It should require 2 to 4 ounces to start the pawl moving. 

6315. Sin~1e-Drive Ratchet Pawl Spring Tension (fig. 32-B).-Manually cycle the machine 
until the single-drive ratchet pawl reaches the lowest point of its downward travel. In this po
sition, the pawl will be disengaged from the single-drive ratchet. Apply the push end of a 32-
ounce scale against the pawl and in line with the spring. It should require 3~ to 5~ ounces to 
start the pawl moving. 

6316. Detent Ratchet Pawl Spring Tension (fig. 32-B).-Rotate the paper feed roll counter
clockwise, as viewed from the front, until the detent ratchet pawl spring is positioned horizontally 
across the top of its rotation. Then rotate the paper tape feed roll clockwise to seat the ratchets. 
Hook an 8-ounce scale over the detent ratchet pawl lever at the spring and pull i~ line with the 
spring. It should reguire 7 to 8 ounces to start the lever moving. 

6317. Double-Drive Ratchet Spring Compression (fig. 32-C).-Rotate the paper feed roll 
counterclockwise, as viewed from the front, until both the double-drive ratchet and the stop 
ratchet are engaged by the stop pawl. Rotate the paper tape feed roll clockwise to seat the 
ratchets. Disengage the stop pawl by depressing the bracket assembly plunger. This allows the 
compression spring to rotate the double-drive ratchet so that its teeth are no longer in line with 
those of the stop ratchet. Holding the .plunger depressed, apply the push end of an 8-ounce 
seale at right angles to a tooth of the double--drive ratchet. It should take from 1 to 2 ounces 
to start the double-drive ratchet moving. 

6318. Stop Pawl Spring Tension (fig. 32-C).-Disengage the stop pawl by depressing the 
bracket assembly plunger. The stop' pawl will bear upon the periphery of the double-drive 
ratchet. Hook a 32-ounce scale under the stop pawl, next to the pawl tooth, and pull at right 
angles to the inner edge of the pawl. It should require 15 to 17 ounces to start the stop pawl 
moving. 
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6319. Double-Drive Ratchet Pawl Sprine Tension (fig. 32-C).-Rotate the paper tape feed 
roll counterclockwise until the stop pawl engages both the double-drive ratchet and the stop 
ratchet. The double-drive ratchet pawl will now bear upon the outer diameter (i. e., not in a 
tooth) of the smaller double-drive ratchet. Rotate the paper tape feed roll clockwise to seat the 
ratchets. Apply the push end of an 8-ounce scale to the double-drive ratchet pawl at the pawl 
spring and push in line with the spring. It should require 2 to 4 ounces to start the double
drive ratchet pawl moving. 

6320. No-Back P!twl Adjustment (fig. 32-B). 

Note: The adju11tments described in this subparagraph and in paragraph 6321 below are re
lated and must be made in the sequence given. 

a. Manually cycle the machine until the single-drive ratchet reaches the top limit of its driving 
stroke. The no-back pawl should be seated precisely against the trailing edge of a single
drive ratchet tooth. Continue to rotate the figured wheel until the above has been checked 
for each of the 24 single-drive ratchet teeth. 

b. To adjust, loosen the two setscrews on the no-back pawl adjusting eccentric. Turn the ec
centric so as to alter the effective length of the no-back pawl to meet conditions described in 
subparagraph a above. Tighten the two setscrews, and check the adjustment by rotating 
the figured wheel until the single-drive ratchet has completed one full revolution. 

6311. Double-Drive Ratchet Pawl Adjustment (figs. 32-B and 32-C). 

a. The no-back pawl must be adjusted as describ1xl in paragraph 6320 above. With the timing 
shaft in its stop position, rotate the paper tape~ feed roll counterclockwise until the stop pawl 
is fully engaged with both large diameter double-drive ratchet and the stop ratchet. 

b. with the bracket assembly plunger held depressed, rotate the paper tape feed roll counter
clockwise until five single-drive ratchet teeth have passed under the no-back pawl. Then, 
check the double-drive ratchet pawl for the following requirements: 

(1) With the plunger still held depressed, manually cycle the machine one full revolution. 
Two single-drive ratchet teeth should have passed under the no-back pawl, and the no· 
back pawl should be firmly set against the trailing edge of the single-drive ratchet tooth. 

(2) With the plunger released, manually cycle the machine until the stop pawl fully engages 
both the large diameter double-drive ratchet and the stop ratchet. No more than one 
single-drive ratchet tooth should have passed under the no-back pawl during any timing 
shaft operation. · 

(3) With the plunger and the trip magnet armature held depressed, turn the timing shaft 
· through 31 revolutions by rotating the figured wheel clockwise. Two teeth should pass 

under the no-back pawl during the sixth revolution, and thereafter during every fifth rev
olution, i. e., the eleventh, sixteenth, twtmty-first, twenty-sixth, and thirty-first. 

c. To adjust, loosen the two setscrews on the dc1uble-drive z:atchet pawl adjusting eccentric. (lf 
not readily accessible, manually cycle the machine until the setscrews can be reached.) 
Tum the eccentric until the mechanism operates as desaribed in subparagraphs (1) through 
(3) above, and tighten the two setscrews. Check the adjustment by rotating the mechanism 
with the stop pawl disengaged through one full revolution of the single-drive ratchet. 

63.22. Feed R~ll Follower Sprin!l Tension (fig. 34-C).-Apply the push end of a 32-ounce 
scale to the feed roll follower bracket at right angles -to the frame. It should require 22 to 26 
ounces to start the feed roll follower moving. · · 

Note: Replacement of the follower spring involves the removal of several parts. If, in the 
above check, the spring is found to be not satisfactory replacement may be made during 
the check described in paragraph 6324 below, providing a complete· readjustment of the 
printer is being made. 
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6323. Ribbon Reversing Mechanism Adjustments.-Adjustments pertaining to this section 
of the printer unit are outlined in paragraphs 6324 and 6325 below. 

6324. Shifting Lever Spring Tension (fig. 34-B). 

a. Remove the print magnet, the metal spools and ribbon, the figured wheel, the paper tape feed 
roll, and the front end bell cover. Remove the rear ring gear from the ribbon reversing mech
anism. 

b. Apply the hook end of a 32-ounce scale behind the spring end of the shifting lever. ·Hold 
the ribbon drive gear and pull in line with the spring. It should require about 20 to 24 ounces 
to start the shifting lever moving. 

6325. Ribbon Spool Compression Spring Tensions (fig. 35-B).-The inked ribbon should be 
reversed from either spool within a minimum of two operations. If this tolerance is not met and 
the shifting lever spring tension is correct as prescribed in paragraph 6324 above, check the ribbon 
spool compression spring tensions as follows: 

a. Remove the ribbon reversing mechanism from the front t>nd bell cover by first removing the 
the right-reel drive gear. Replace the right-reel drive gear, making sure the compres..;;ion spring 
and break washer are correctly mounted. 

b. From the front of the front eno bell cover, hook the pull end of an 8-ounce scale to the top
most hole in the left-reel drive assembly. Pull in a counterclockwise direction. It should re
quire from 3 to 4 ounces to start the assembly moving. 

c, Repeat the same steps for the right-reel drive assembly. lt ihoulfl Peattif'e ffrem 4 te 9 ewRees 
to start tbi.s assembly movina. 

6326. Print Mag,net Adjustments.-Adjustments pertaining to this section of the printer unit 
are outlined in paragraphs 6327 through 6329. 

6327. Print Magnet Pressure Contact Spring Compression (fig. 31-C).-With the printer 
unit inverted, apply the push end of an 8-ounce scale to the tip of each pressure contact and de
press in line with the plunger until the tip is flush with the contact block surface. It should re
quire 4% to 8 ounces to depress the contact. 

6328. Print Magnet Reed Sprin~ Tension (fig. 35-A).-Apply the push end of an 8-ounce 
scale to the armature channel at a point just over the magnet core. Depress the armature until 
it contacts the core. lt should require 1 to 3 ounces to hold the armature against the core. 

Note: Before proceeding with the following adjustments, the figured wheel must be correctly 
adjusted as prescribed in paragraph 6336. 

6329. Print Magnet Eccentric Adjustment (fig. 35-A).-With the cipher machine fully as
sembk>d and operating in the P, E, or D position, the print hammer must strike the paper tape 
in such a manner that sharp clear print is obtained. If this requirement is not met, adjust the 
print hammer eccentric as follows: 

a. Loosen the two print magnet assembly mounting screws until they are only friction tight. 
Use the CE 87497 wrench to reach these screws without removing the keyboard. 

b. Using the CE 87493 print magnet adjusting tool, turn the eccentric until proper printing is 
obtained. 

6330. Motor4 Generator and Controller Adjustments.-Adjustments i>ertaining to this sec
tion of the printer unit are outlined in paragraphs 6331 through 6335. 
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6331. Motor Brush Sprini\ Tension.-Remov<: the motor-generator and controller assembly 
from the rear end bell. Then remove the controller and end cover from the motor-generator as
sembly. Unscrew, but do not remove, the brush retaining cap, and leave the brush in contact 
with the motor commutator. Apply the push end of ·an 8-ounce scale at right angles to each 
brush retaining cap top and push in line with the spring (see fig. 35-C). It should reQuire 2% 
to 4~ ounces to just hold the brush retaining cap in contact with the brush holder. Replace the 
brush retaining cap. 

6332. Motor-Generator and ControJier Pressure Contact Compression (figs. 32-C and 31-
D).-With the prin.ter inverted, apply the push end of an 8-ounce scale to the tip of each pres-

,, 
'i 

sure contact. Depress in line with the plunger until the tip of the contact is flush with the sur- . 1 

face of the terminal block. It should require 3 to 5~~ ounces for the heavy duty type pressure 
contacts (Nl and N2) and 4~~ to 8 ounces for thn other pressure contacts. 

6333. Motor-Generator and ControJler Pressure Contact Alltnment. 

a. When remounting the controller to the motor-generator, use a straightedge to make certain 
that the pressure contact tips of the motor-generator and controller are even with those of 
the timing unit, the pulse generator, and the print magnet. 

b. To adjust, loosen the two screws which attach the controller to the motor-generator assembly. 
Align the pressure contact tips by shifting the position of the controller. Retighten the two 
screws. 

6334. Motor-Generator Speed Adjustment (fig. 34-G). 
a. Mount the printer unit on the contact panel assembly and set the counter at zero. With 24-

volts DC applied to the cipher machine, position the selector handle to the P position and 
hold the trip magnet armature disengaged for one minute. The counter should read from 580 
to 620 operations. 

b. When the· complete cipher machine is not aYailable, motor speed may be checked with .a re
volution counter in the following manner: Connect input pressure contacts Nl and N2 of the 
motor generator to a 24-volt DC source. Observe the motor speed by means of a revolution 
counter applied to the figured .wheel. The speed of the figured wheel should be 2150 to 2250 
rpm. 

c. To adjust, remove the cover and the insulator assembly from the controller. Loosen the 
locking screws and move the sliding contact on the adjustable resistor until the speed is as 
specified. Tighten the locking screw. 

Note: See paragraph 6337 for motor speed adjustment when using CE 88000 motor-gen
erator and controller assembly. 

6335. Generator Output Voltal!te (fig. 34-GJ.-With the motor-generator running at the cor
rect speed (see paragraph 6334 above), connect a "Voltmeter (Simpson model 260) across the out
put terminals of the generator, M3 and M4. The voltmeter should read 150-volts AC. 

6336. Fliured Wheel Adjustment (figs. 34-C through 34-F). 
a. Set the cipher machine for P operation and depress the LET key switch. Type a row of X's 

with no spaces between. If the figured wheel is properly adjusted, the X's will appear as in · 
figure~. 3"/-E, 

b. H the figured wheel is positioned too far counterclockwise, the print hammer will strike the 
wheel too soon, resulting in the printing or the right side of the figure 6 and the left side of 
letter X (see fig. 34-D). 

c. To adjust, loosen the three screws (fig. 34-C), and using the CE 87493 adjusting tool (if avail
able) move the figured wheel clockwise to compensate for the error. Tighten the screws. 
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d. If the figured wheel is positioned too far clockwise, the print hammer will strike the wheel too 
late, resulting in the printing of tlie left side of the letter H and the right side of the letter X 
(see fig. 34-F). 

'' e. To adjust, loosen the three screws (fig. 34-C), and move the figured wheel slightly counter-
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clockwise to compensate for the error. Tighten the screws. 

f. To check the adjustment, place the selector handle in the P position, depress the FIG key 
switch, and type a row of X's as described in subparagraph a above. ,\ 

~,.,,_, 

6337. Motor-Genera{f=-Jf~Cj.9, Adjustment (Governor Type¢f'he print wheel should 
rotate at 2200 rpm4: rttm' when using a 21 volt DC input in E operation. Use a strobotac 
when reading the speed of the figured wheeL To adjust for the correct motor speed proceed as 
follows: 

a. Remove the end cover. 

b. If the motor speed should be slowed down, move in the upper adjusting screw on the governor 
contacts. 

c. If the motor speed should be increased, move out the upper adjusting screw on the governor 
contacts. 

d. If the upper adjusting screw is disturbed, the 0.031 inch air gap between the two governor 
contacts must be reestablished. This is accomplished by adjusting the lower adjusting 
screw. 

e. Replace the end cover and recheck motor speed. 
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6400-KE YBOARD ASSEMBLY 

6401. Key Switch Spring Compression {fig. 36-A).-Remove the keyboard from the cipher 
unit. Apply the push end of an 32-ounce scale vertically against each key top, ex~epting the RPT 
key top, and push down until the plunger is fully depres.'M!d. It should require 6 to 12 ounces 
to fully depress the key. 

6402. RPT Key Switch Spring Compression (fig. 36-B).-Apply the push end of a 32-ounce 
scale vertically against the RPT key top and push down until the plunger is fully depressed. It 
should require 6 to 17 ounces to fully depress the key. 

6403. Space Bar Spring Tension (fig. 36-C).-Apply the push end of an 8-ounce scale vertically 
against the center of the upper surface of the space bar. Push down until the space bar begins 
to move. It should require 3 to 8 ounces to start. the space bar moving ... 

6404. Power Switch Leaf Tension (fig. 86-D).-With the keyboard inverted, apply the push 
end of an 8-ounce scale vertically against each power switch leaf assembly contact and push to
ward the key chassis. Move the contact surface to a point % inch from the key cha.$is. l t 
should require 1% to 2~ ounces to move the contact to this point. 

6405. Space Bar Pressure Contact Compression (fig. 31-C).-With the keyboard inverted, 
apply the push end of an 8-ounce scale vertically against the tip of the space bar pressure contact. 
Depress the contact until the tip is flush with the barrel of the pressure contact assembly. It 
should require~ to 8 ounces to depress the contact tip flush with the barrel of the pressure con
tact assembly. 

6466. Seleccor Handle Decent Action_~.-Rotate the selector handle through the four positions. 
The pointer should come to rest at each position with a positive action, and it should require ap
preciable effort to move the selector handle from one position to another. If the detent action 
is not positive or is too stiff, the spring located in the retainer should be replaced. 
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6500-PANEL AND BASE ASSEMBLY 8' 
, . ft!P FJG- ,s, 

6501. Contact Panel Pressure Contact Compression (fig. 31-C and 31-D).~Remove the 
cipher unit, the rotor stepping unit, the printer, the keyboard, and the sliding contact board. 

a. Apply the push end of an g...ounce scale to the tip of pressure contacts Kl and K2. Depress 
in line with the plunger. It should require 3 to 5}~ ounces to depress each tip flush with the 
upper surface or the contact panel. 

b. Apply the push e~d of a 32--ounce scale to the tip of pressure contact K.27. Depress in line 
with the plunger. It should require 6 to 9}~ ounces to depress the tip flush with the upper 
surface of the contact panel. 

e. Apply the push end of an S..ounce seale to the tip of each remaining pressure contact in the 
contact panel and depress in line with the plunger. It should require 4}~ to 8 ounces to de-
press each tip flush with the upper surface of the contact pane].'"TII".S •'f r~"u:&or~ eo"T""c."'"s K'' .a.t'IJ 
tjo.,o$<~t otT'Joc. .q1 1>; M.,!f£-P/(E:FI}IE!) GI"'OtJf"..S S'J,.,,.J~,..r::,(,.-·,,.c_ %J.j.,_ -r..l$"'o,,.c.e,.s IV ~,.,.,~.s; "tA4 
7::1 ~ F: v s 1/... w •:t:A (J PI~ e.,. $tJ11..1':<J;. oe. .;>"f" C...OI1 r9-~..,. 'P<till-t,.f. 

650l. l.Aontact Yaneii<otlower Spring Tension (fig. iSti-E).-Apply the push end of an 8-ounce 
scale to the forward end of the follower. It should require 1 to 3 ounces to start the follower 
moving. 

6503. Stop Pin Spring Tension (fig. 36-F).-With the base inverted, apply the push end of 
a 32-ounee seale to the end of one of the two stop pins. Depress in line with the pin. It should 
require from 4 to 12 ounces to depress the tip flush with the bottom surface of the base. Repeat 
for the other pin. 

6504. Operator's. Light Socket Pressure Contact Compression (fig. 31-C).-Apply the 
push end of an 8~ounce scale to the tip of each pressure contact. It should require~~ to 8 ounces 
o( pressure to depress each tip flush with the inside surface of the socket. 
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7001. Introduction. 

CHAPTER 7 

CLEANING AND LUBRICATION 

7000-GENERAL INFORMATION 

KAM-lfTSEC 

a. Proper attention to cleaning and lubricating of TSEC/KL-7 is of the utmost importance. 
The equipment must not be overly lubricated, but adequately lubricated. Adequate lubrica
tion means that a thin film of oil or grease should be maintained between all bearing surfaces 
so there will be a negligible amount of wear. It is difficult to specify a definite schedule for 
complete lubrication of TSEC/KL-7 because of varying operating conditions. Dust, humidity, 
temperature, and volume of traffic must be taken into consideration when setting up a lubrica
tion schedule.. Equipment operating in temperatures below 40 degrees Fahrenheit may 
require more frequent lubrication than those working in temperatures above 40 degrees 
degrees Fahrenheit. 

b. The lubricants specified in this document are obtainable from the same sources that normally 
furnish replacement parts. 

c. Although the sequence of instructions presented herein assume a complete overhaul of TSEC/ 
KL-7, major components such as the printer assembly, stepping unit, cipher unit, etc., can be 
cleaned and lubricated individually. However, it is well to remember that when disas.<;embling 
individuar parts from a major assembly, the sequence described should be followed closely 
to insure an accurate adjustment of the machine. 
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7100-PROCEDURES FOR OPERATING PERSONNEL 

7101. General Instructions. 

a. Limitations.-Cleaning should be carried out as prescribed in these instructions and should 
be confined to the items specified. The only maintenance the operator is required to perform 
is that known as ''preventive'' maintenance. · In performing this type of maintenance, care 
must be taken so as not to disturb springs or adjustments. Remove dirt and dust from exposed 
surfaces of the cipher machine by means of a sash brush-type cleaning brush. Careless cleaning 
on the part of the operator may cause troub1es to develop at a later date. The instructions 
in this section, however, have been arranged to prevent such troubles, and it is therefore 
important that they be closely followed. 

b. F'requency.-Scheduled cleaning periods cannot be definitely prescribed because of varying 
operating conditions. Dust, humidity, temperature, ·and the volume of traffic must be taken 
into consideration when setting up cleaning schedules. 

c. Tools and Materials.-The following tools and materials are recommended to the operator 
for performing preventive maintenance on TSEC/KL-7. 

Note: This listing contains all of the recommended tools and cleaning materials even though 
requirements will vary between Services. Specific maintenance policies in regard 
to the operator will be set by the individual Service. 

(1) The operator's ~ccessory kit, part No. 87290, including the following components: 

(a) Sashbrush-type cleaning brush. Part No. CE 87291. 
(b) Toothbrush-type cleaning brush. Part No. CE 87292. 
(c) Cleaning block assembly with CE 87299 web strap. Part No. CE 87293. ('s~e fJote. a"" pajc 
(d) Eraser. Part No. CE 8729R ... .,.Ue. 1a.r ,cJ1 RTh . 
(e) Container of QuietonEJ lubricant, 8-ounce can. Part No. CE 87297. 
(f) Package of Twilljean cloth. Part No. CE 87298. 
(g) Web strap forCE 87293 cleaning block assembly. Part No. CE 87299. 

(2) The operator's maintenance kit, part No. CE 87450, includes the CE 87290 operator's 
accessory kit and the following parts in the CE 87470 wrench set: 

(a) ~i6-inch Allen key. Part No. CE 87473. 
(b) Small paintbrush-type cleaning brush. Part No. CE 87474. 
(c) }~-inch plastic-handle Allen key. Part No. CE 87475. 
(d) %z-inch plastic-handle Allen key. Part No. CE 87476. 
(e) %1-inch blade for CE 87478 T-handle Allen key. Part No. CE 87477. 
(f) %6-inch T-handle Allen key. Part No. CE 87478. 
(g) %2-inch blade for CE 87480 T-handle Allen key. Part No. CE 87479. 
(h) %2~inch T-handle Allen key. Part No. CE 87480. 

rl. Authority.-Obtain the neces...~ry authority for release of the equipment. 

e. Preparation for Cleaning. 

(1) Before proceding with any cleaning of TSEC/KL-7, disconnect the machine from its 
power source. Remove the machine from its carrying case by depressing the retaining 
spring and pulling out the machine beyond the two stop pins. If necessary, clean the case. 

{2) If the machine is being opera\ed in an office case, remove the four screws from the bottom 
which secure the machine to the case and remove the machine. Unscrew the four captive 
screws on the power converter and remove the power converter from the case. 
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7101. Flat Head and Pressure Contacts (figs. 5, 12, and 18). 

a. Flat Head Con!acts on Rotors and Cipher Unit Right End Plate. 

(1) Scbedule.-A routine cleaning and lubricating schedule should be established in aecordance with local op. 
erating conditions. Rotors will be cleaned and lubricated each time they are assembled for use. A routine 
cleaning and lubricating schedule depends on type of lubricant used, ambient temperature, relative humidity, 
and number of hours equipment is being operated. Quletone and Kleen lube can be expected to provide 18 
to 24 hours of error-free opetations; Quietrole, approximately 8 hours. Under normal operating conditions, 
an eraser should not be used to clean rotor contacts more than once every 30 days. 

(2) Cleaning and Lubr!cating.-Remove old lubricant with a Twilljean cloth. If rotor contacts still are exces
sively discolored or heavy amounts of dirt remain after using the Twilljean, then use an eraser to restore 
the clean and dirt free appearance that is necessary for error-free operation. Apply a generous coating of 
lubricant to the contacts and to the ground surface of the rotor as well. (The ground surface of the rotor 
is the non-glossy area of the bakelite.) Quietone or Kleenlube should be applied with a brush applicator 
in three separate coats. Spread the lubricant evenly after each coat and allow it to dry. (Quietrole needs 
only one generoua coat.) 

Note: Contacts on new rotors may be dirty and discolored from prolonged storage and shipping. An 
eraser may be used to clean these rotors before they are put into use. 

b. Other Fktt Head Contacts.-Clean with Twilljean cloth or, when necessary, with an eraser. It ia not necessary 
to lubricate contacts other than those on the rotor or end plate. 

c. Presaure Conlacts.-Clean the pressure contacts by polishing them with a canvas cl~!aning block. Do not apply 
any lubricant to the pressure conta~ts. 

71(13. Procedures. 

a. Cipher Unit Aasemb!y. 

(1) Unlatch the cipher unit and remove it from the stepping unit. A guide plate on the stepping unit insures 
against damage to pressure contacts while the cipher unit is being removed or inserted. 

(2) Remove the right-end plate from the eipher unit by snapping ita latch forward. Take care that the rotors 
do not spill out. 

(8) Tilt the cipher unit in such a manner as to permit the eight rotors to slide off their shaft, noting the se
quence in which they are removed so that replacement can be made in the same order. 

(4) Clean and lubricate the cipher unit as follows: 

(a) Clean the flat head and pressure contacts on t.he left-end plate. 

(b) Clean and lubricate the fiat head contacts on the face of thl! right-end plate. Clean the ftat head con
tacts on the bottom of the end plate. 

(c) Clean and lubricate each of the eight rotors as follows: 
1. Clean the pressure contacts. 
2. Clean and lubricate the flat head contacts. 

(d) Clean old lubricant from the cipher unit ~haft. Apply thin coat of Stano-Drip oil (or Quietrole). 

{5) Slide out the cipher unit window from the right side of the window frame. Clean the window and the cip
her unit shell and then replace the window. 

fl. Srepping Unit Assembly (fig. 30).-To remove t-he stllpping unit, unloek the two screw assemblies by twisting 
their handles in a counterclockwise direction. Onee unloeked, the screws may be completely loo!lened by hand. 
Remove the stepping unit from the contact panel by lifting upward and slightly towards the front of the cipher 
machine. Clean as follows: 

(l) Clean the pressure contacts on each of the two reentry blocks. 

(2) Clean the fiat head contacts on the $tepping unit contact block. 

c. Rotors.-Flat head and pressure contacts on the rotors are to be cared for as outlined in subparagraph a(4)(c} 
above. Only the tlat head and pressure contacts on the rotors need be cleaned or lubricated unless excessive 
dirt and grime are present. If so, the following outlines a step-by-step procedure for disassembly and care of 
an individual rotor.· 

(1) Note the relative positions, by index marks, of the alphabet ring to the rotor core and of the notch ring to 
the alphabet ring . 

(2} Remove the retaining ring . 

(8) Remove the notch ring. 
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(4) Separate the ro~r core from the alphabet ring. 
Note~ To disassemble the stationary rotor, remove the retaining ring; then separate the stationary ring 

from the rotor core. 

(5) Clean the rotor core with dry Twilljean cloth. Clean the pressure contacts. Clean and lubricate the fiat 
head contacts. 

I ' 
(6) Clean the notch ring with dry Twilljean cloth. 

(7) Clean the alpha~~ ring with dry Twilljean cloth. 

d. Printer Assembly (fig. 16) .. 

CAUTION: DO NOT REMOVE ANY OF THE DUST COVERS FROM THE PRINTER WITH THE 
EXCEPTlON OF THE RIBBON DUST COVER. 

(1) With tne stepping unit removed from the machine, loosen the four printer assembly captive screws and 

lift the printer assembly vertically from the contact panel. 

(2} Clean the print magnet assembly using the small sashbrush-type cleaning brush. Take care Mt to bend tM 
reeds. 

(3) Clean the pressure contacts on the underside o( the printer assembly. 

(4) Remove the ribbo~ dust cover. 

(5) Remove the inked ribbon and clean the figured wheel with a toothbrush-type cleaning brush which has 
been dipped in a Service-approved cleaning solvent, if available. Note that the characters on the figured 
wheel can be reached thrQ\lgb the slot at the top of the ribbon track. Clean all characters thoroughly and 
replace the ribbon (see subpar. SOOSc) and dust cover. 

e. Keyboard and Sliding Contact Board and Guide Rail Aeaembliu. 

(1) Turn the selector handle to D position and loosen the five captive screws which mount the keyboard as
sembly to the contact panel. If done with care, the sliding contact board, which is mounted underneath 
the keyboard, will remain in position and can be lifted from the contact panel together with the keyboard 
assembly. 

CAUTION: IF,THE KEYBOARD IS CARELESSLY LIFTED FROM THE CONTACT PANEL, 
THE SLIDING CONTACT BOARD AND GUIDE RAIL ASSEMBLY MAY DROP 
OUT, CAUSING DAMAGE TO PRESSURE CONTACTS UNDERNEATH. 

(2) Clean all of the flat head contacts on the sliding contact board and guide rail assembly. 

f. Contact Panel Assembly (fig. 111). 

(1) Clean the top surfaee of the contact panel assembly with a paintbrush-type cleaning brush, devoting par· 
tieular attention to ~he small spaces between adjacent contacts. 

(2) Clean the pressure contacts. 

(3) Clean the flat head contacts. 

(4) Clean the canopy of the lamp socket assembly with Twilljean cloth. 

7104, Reassembly lnstruct,ions. 

a. To remount the sliding contact panel and guide rail assembly, place the assembly on the contact panel so that 
the cam (fig. 12) is to the left of the tape feed follower. The guide rails must be face up. 

b. Replace the keyboard assembly as follows: 

(l) Pull up on each of the five captive screws and turn them counterclockwise until they screw slightly into 
the keyboard housing. 

(2) Make certain the selector handle is in the D position. 
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(3) Mount the keyboard assembly on the contact panel so that the five captive screws fit 
firmly into the five stand-off spacers. Tighten the five screws. 

c. Assemble the individual rotors as follows: 
(1) Set the alphabet ring on the rotor core so that the arrow on the core points to its correct 

numerical designation on the ring. Wiggle the alphabet ring to make certain the core 
and ring dovetail. 

(2) Set the notch ring onto the core so that its two white indicator lines correctly line up 
with the designated letter on the alphabet; ring. 

(8) Set one ear of the retaining ring into the rotor core groove. Then, while holding this 
t>osition with the thumb and forefinger of one hand, run the thumb of the other band 
along the periphery of the ring, exerting continuous pressure until the ring is fully seated 
in its gro(>ve . 

(4) When the rotor is assembled, check the arrow and line indicators on the rotor core and 
notch ring to determine whether the rotor settings are correct. Then, gripping the 
alphabet ring with one hand and the notch ring with the other, twist in opposite direc
tions. If the rotor is corrootly assembled, there will be no slippage whatsoever. 

Note: In 8$Sembling the stationary rotor, mount the stationary ring to the rotor core 
in a manner similar to that described for the alphabet ring (see subpar. (1) 
above). Omit the alphabet ring and notch ring from the assembly. Secure with 
the retaining ring and check the asSembly. as described in subparagraph (4) 
above. 

d. Replace the stepping unit as follows: 
(1) Tilt the stepping unit backwards at approximatelya45-degreeangle and engage the slots 

in the stepping unit blocks with the mounting blocks on the base of the eipher machine . 
Make certain that the rotor stepping cnmk (fig. 30) fits into the yoke of the drive link 
assembly (fig. 29) and lower the unit into place. 

(2) Tighten the two screws assemblies finger tight. Then, engaging the handle of each screw 
assembly in its ratchet, twist until the rotor stepping unit is securely locked into position. 

Note: Unless the unit is properly fastened, vibrations caused by normal operation 
of the machine will loosen the stepping unit sufficiently to cause erratic operation. 

e. Reassemble the cipher unit as follows: 
(1) Replace the rotors in the same sequence as when removed. Insert each rotor into the 

cipher unit so that the pressure contacts face the open end of the housing. The station
ary rotor is always the fourth rotor to be inserted. 

(2) Check to see that the latch on the right-end plate is in its forward position, and then 
remount the right-end plate to the cipher unit. Press the end p1ate against the rotors 
until the latch can be pushed into the slot in the rotor shaft, thereby locking the assembly. 

(3) Insert the cipher unit into the stepping unit. The guide plate (fig. 30) on the stepping 
unit frame insures eorrect insertion. 

(4) Latch the cipher unit to the stepping unit as follows: 
(a) With the heel of the hand, press down finnly on the cipher unit. While main

taining this pressure, use the fr~ hand to apply vertical pressure on one of the latch 
handles and, with a swinging motion, secure this latch. When the latch engages 
correctly, a certain tautness wiU be felt in the handle. 

(b) Repeat for the other latch. 
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7200-GENERAL INFORMATION FOR TRAINED MAINTENANCE PERSONNEL 

7201. General. 
a. Referenees.-It should be observed that this section is for maintenance men only and should 

not be referred to by operating personnel. 

b. Introduction.-The cleaning, lubrication, and inspection work should be confined to the items 
specified, except for the correction or any condition noted, not mentioned herein, which is 
likely to cause trouble before the next regular maintenance period. 

c. Autkority.-The maintenance man must obtain the necessary authority for release of the 
equipment. · 

d. Jnspection.-During the process of cleaning and lubrication, observe as far as posSible, the 
condition of TSEC/KL-7 with respect to the following points, without dismantling or dis· 
turbing any adjustments. 

(1) Worn parts, parts out of' place, and parts obviously out of adjustment and likely to cause 
trouble should be readjusted or replaced. 

(2) Take particular care in the lubrication of parts which are not worn sufficiently to warrant 
replacement. Be sure that lubricant gets on the bearing surfaces. 

(3) Rust deposits should be examined; if necessary, the part should be replaced. If the 
parts are not corroded sufficiently to warrant replacement, remove the rust with care 
and put a thin coating of lubricant on the part. 

(4) Parts which appear to be bent or springs which seem distorted should be investiga· 
ted and replaced if found to be abnormal. Do not elongate or cut a spring to adiust the 
tension; replace the spring. -

e. Tools and Materials.-The following cleaning and lubricating tools and materials are recom· 
mended for TSEC/KL-7. 

(1) Sashbrush-type cleaning brush. Part No. CE 87291. 
(2) Toothbrush-type cleaning brush. Part No. CE 87292. 
(3) Cleaning block assembly, with CE 87299 web strap. Part No. CE 87293. 
(4) Eraser. Part No. CE 87296. 
(5) Lubricants as follows: 

, .lQ.I,NI.JIJf 
(a) QUletoner ~-ounce can. Part No. CE 87297. 
(b) Stano.Drip Oil, S.Ounce can. Part No. 87282. 
(c) Molylube 50, 8--ounce can. Part No. CE 87283 

(6) Cloth, Twilljean (or any lint.free cloth). Part No. CE 87298. 
{7) Web strap forCE 87293 cleaning block assembly. Part No. CE 87299. 
(8) Oiler, one-<lrop. Part No. 100688. 
(9) Orange stick. Part No. CE 852. 

(10) Small cleaning brush. Part No. CE 14685 or CE 87474. 
(11) Crocus cloth. Part No. CE 853. 

(12) Contact burnisher. Part No. 88993. 

(13) Bond paper (standard typewriter bond, cut into strips approximately 3·inches long by 
?~·inch wide). 

(14) Carbon tetrachloride (or cleaning solvent as prescribed by the Service). 

WARNING: CARE SHOULD BE EXERCISED IN THE USE OF CARBON 
TETRACHLORIDE AS A CLEANING AGENT. ALTHOUGH 
THIS SOLVENT IS NONINFLAMMABLE AND NONEXPLOSIVE 
IT MAY PRODUCE SEVERE TOXIC EFFECTS. ITS VAPOR 
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IS HEAVIER THAN AIR AND CONSEQUENTLY SETTLES IN 
CONFINED PLACES THAT ARE NOT WELL VENTILATED, 
RESULTING IN DANGER OF SUFFOCATION TO ANYONE 
EXPOSED TO IT. FOR CLEANING ELECTRICAL CONTACTS 
ONLY A SMALL AMOUNT OF CARBON TETRACHLORIDE IS 
REQUIRED. THIS CONTAINER SHOULD BE KEPT COVERED 
EXCEPT WHEN· ACTUALLY MOISTENING CLOTH OR WASH
ING PARTS . 

. · 

Note: 
i 
i" 

Quietone and Kleenlube are both furnished under one stock number, CE 87297. They 
should not, however, be mixed. U the lubricant used is changed, rinse rotors thorough
ly with a cleaning fluid such as alcohol (FSN-6810-222-2372). Another acceptable 
lubricant, but one that is pnx:ured locally, is Quietrole. The stock num~rfor Qu)et-
role is CE 90991. 1 .. 

(Cbanp No.2 to KAM-1/TSEC, 16 May l9U) 1• 
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7300-CLEANlNG PROCEDURES FOR TRAINED MAINTENANCE PERSONNEL 

·7301. General~-The procedures outlined below are to be followed during the cleaning processes. 

a. FlatHead Contacts.~ Thoroughly clean flat head contacts and those contacts on the sliding 
contact board with an eraser. On contacts where friction is a consideration (rotors and the 
cipher unit right-end plate), apply a generous coating or Quietone not only to the contacts 
but to the closely ground surface surrounding;the contacts as well. On a rotor core t}}is·area 
comprises the nonglossy section of the bakelite. As a rule of thumb, apply three coatings 
of Quietone to the area thus described to assure a "generous" application. ·spread the Q~ie-

. tone evenly after each application and allow it to dry. · · .... ! 

b. Clean the pressure contacts by polishing them with. a canvas cleaning block.. Do not apply 
lubricant of any sort to the pressure contacts. 

~ ·' ...... ... . 
c. For cleaning parts not readilly accessible, use Twilljean cloth wrapped around an orange stick. ' ., 

d. Clear; contact burnisher with -Twilljean cloth; moistened in· carbon tetrachloride. Avoid 
· t~l:!liing.,it after cleaning since perspiration and oil from the hands are detrimental to satis-
factory:l:iumis}!ing of the~contacts. :· . -. -. . ·• ~ 

. " "' . . . 
e.·· Wlien it 'is necessary to dean contacts not having-build-ups Or·pits, draw a piece i?f clean 

bond paper between the contacts to remove particles of foreign matter .. Insert a clean burnisher 
bllde~between the contacts and rub it back and forth;-always keeping it paraUeftoth-;; contact 
surfaces. Visual inspection will determine when the contacts are clean. Do not use crocus 
cloth on electrical contacts. 

f. When pits or build-ups are small, remove them with a burnisher as described in subparagraph e 
above. If they are too large to remove in this manner, replace the p~t. 

7302. Preparation for Cleaning..-Before proceeding with any cleaning of TSEC/KL-7, 
disconnect the machine from its power source. Then, after following instructions listed in either 
subparagraph a orb below, proceed with the cleaning procedures. 

a. Remove the machine from its carrying case by depressing its two stop pins. If necessary, clean 
the case with Twilljean cloth moistened in cleaning solvent. 

b. If the machine is being operated in an office case, remove the four screws from the bottom 
which secure the machine to the case. Then, remove the machine. Unscrew the four captive 
screws on the power converter and remove the power converter from the case. 

7303. Cipher Unit. 

a. Unlateh the eipher unit and remove it from the stepping unit. A guide plate on the stepping 
unit insures against damage to the pressure contacts while the unit is being removed or in
serted. 

b. Remove the right-end plate from the cipher unit by snapping its latch forward. Take care 
that the rotors do not spill out. 

c. Tilt the cipher unit in such a manner as to permit the eight rotors to slide off their shaft, 
noting the sequence in which they are removed so that replacement can be made in the same 
order. 

d. Clean and lubricate the cipher unit as follows: 

(1) Clean the flat head and pressure contacts on the )eft-end plate. 
(2) Clean and lubricate the flat head contacts on the face of the right-end plate. Clean the 

flat head. contacts on the bottom of the end plate. 

e. Clean and lubricate each of the eight rotors as follows: 

(1) Clean the pressure contacts, 
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(2) Clean and lubricate the flat head contacts. . 
1- ~1.4'-fN IW() LCiiJ'tftt.AfT T"'6 C,.,lf'I./E'iiUAIJJr,$.1/.ltFr tJ:>tN • .tTAJV0-1>11/'* ~~L CUI 

Note: Cleamng of tlie rotors otner tnan tnat spectnea m suoparagrapn e aoove JS.n!>t ..,.,.t 
necessary unless excessive dirt or grime is present. Should such conditions ~,t!"L; 
exist, however, proceed as instructed in ~;ubpa.ragraph f below. 

f. When necessary, disassemble and clean individual rotors as follows: 
(1) Note the relative positions, by index marks, of the alphabet ring to the rotor core and of 

the notch ring to the alphabet ring. 
(2) Remove the retaining ring. 
{3) Remove the notch ring. 
(4) Separate the rotor core from the alphabet ring. 

NQte: To disassemble the stationary rotor, remove the retaining ring; then separate 
the stationary ring frotn the core. 

(5) Clean the rotor with dry Twilljean cloth. Clean the pressure contacts. Clean and 
lubricate the flat head contacts. 

(6) Clean the notch ring with dry Twilljean cloth. 
(7) Clean the alphabet ring with dry Twilljean cloth. 

g. Remove the left-end plate from the s~ell and clean the shell. 

h. Slide out the cipher unit window frotn the right side of the window frame. Clean the window 
and then replace it in its frame. 

i. Remove the left-end plate cover. 
(1) Clean the left~end plate with dry Twilljean cloth. 
(2) Remove the two retaining rings and the rotor shaft from the left-end plate. Clean the 

rotor shaft. 
(3) Clean the left-end plate with a dry Twilljean cloth. 
(4) Clean the pressure contacts with a canvas cleaning block. 
(5) Clean and lubricate the flat head contacts. 
(6) Clean the wiring with the small sashbrush-type cleaning brush. 

7304. Rotor Steppin~ Unit. 

a. To remove the stepping unit from the contac.t panel, unlock the two screw assemblies by 
twisting their handles in a counterclockwise direction. Once unlocked, the screws may be 
completely loosened by hand. Remove the stepping unit from the contact panel by lifting 
upward and slightly towards the front of the cipher machine. · 

b. Turn the stepping unit upside down and remove the bottom cover. Clean the cover. 

c. Remove the counter link by removing its link pins at both ends. Clean the counter link. 

d. Remove the wiring harness together with thfl two reentry contact blocks, the seven rotor 
stepping magnets, the center contact block assembly, and the actuator switch assembly as 
follows: · 

CAUTION: TAKE CARE NOT TO BREAK ANY OF THE SOLDERED CONNEC- ~ 
TIONS ON THE WIRING HARNESS. 

(1) Rotate the rotor stepping drive shaft to its full forward position. With the stepping 
unit right side up, remove the four screws that hold the actuator switch assembly to the 
frame. 

(2) Turn the unit upside down and unfasten the two reentry contact blocks by removing the. 
screws that hold them to the frame. · · · • · · 

(3) After removing the KLA-7/TSEC name plate, remove the two screws that hold the center 
contact block. 
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( 4) Remove the two screws and the single mounting plates that hold each of the seven magnets 
to the stepping unit. 

(5) Gently lift the wiring harness and its associated parts from the stepping unit. 

e. Remove and clean the actuator spring. 

f. Clean the contact surfaces of the seven stepping magnets by drawing a strip of bond paper · 
between the core and armature of each magnet, while holding the armature lightly against 
the magnet core. 

g. Clean the pressure contacts on the two reentry bloeks. 

h. Clean the flat head contacts on the center contact block. 

t. Clean only the outer surface of the counter. Do not disassemble it. 

;'. Turn the stepping unit rightside up and remove the four mounting screws which hold the set 
key assembly 'in place. Remove the set key assembly. Next, remove the two setscrews 
from the underside of the plate and pu11 the two rods from the assembly. This will permit 
the seven set keys to fall free. 

k. Clean the set key plate, rods, and set keys. 

l. Remove the plungers, springs, and sleeves. If necessary, push out the sleeves from the under
side of the unit. Clean these components. 

m. Remove the rotor stepping drive shaft and seven hold-down springs from the unit as follows: 

(1) Rotate the drive shaft until its cams are in the rearmqst part of their travel arc. 
(2) Unhook the seven hold down springs from the drive linkage assemblies and back each 

spring and stud out of the frame. Do not remooo the springs from their studs. 
(3) Completely remove the screw and washer from the right end of the rotor stepping drive 

shaft. Remove the washer from the screw, replace the screw in the end of the shaft, and 
turn it in until the head is about Xi inch from the end of the shaft. Now tap the screw 
lighUy with a hammer to fr:ee the bearing at the opposite end of the shaft from the frame. 

When it is loose, pull the shaft and bearing out from the right end of the frame. 

n. Clean the seven hold-down springs and studs. 

o. Clean the rotor stepping drive shaft, taking care not.to permit cleaning solvent to enter the sealed 
ball bearings. If it is necessary to disassemble the drive shaft further, proceed as follows: 

(1) Remove the two setscrews that bind the bearing shafts to the main shaft. 
(2) Pull out the bearing shafts, picking off the roller bearings. Repeat for the other. 

bearing shaft. 

p. Remove the drive linkage shaft, the two drive linkage collars, the seven drive linkage as
semblies and positioning arm as follows: 

(1) Fron1 the top of the stepping unit frame, remove the setserew and spring which load the 
positioning arm. 

· (2) From the left and right end frame, remove the two screws which bind the drive linkage 
shaft. 

(3) Turn the unit upside down, and loosen the setscrew in each of the drive linkage collars. 
(4) Wedge a toothbrush handle between the right-hand collar and the right side of the frame 

to prevent the drive linkages from being moved with the shaft, thus avoiding damage due 
to the strain of the drive pawls. 

· (5) Slowly puU the drive linkage shaft out through the right side of the frame, picking off 
the collars, drive linkages, and positioning arm. 
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q. Clean the drive linkage shaft, positioning arm, two collars, and the spring used to load the 
positioning arm. 

r. Clean thE! drive linkage assemblies by immersing in cleaning solvent, if available. 
a. Remove the two latches from the stepping unit by removing each of their two mounting 

screws. 
t. Clean the frame and actuators using a sashbrush-type cleaning brush that has been immersed 

in !!leaning solvent. 

7305. Printer Unit. 

CAUTION: WHEN HANDLING THE PRINTER UNIT, DO NOT GRASP SUCH 
PARTS AS THE PRINT MAGNET, CAM SWITCHES, TRIP MAGNET, 
OR ANY OTHER COMPONENT THAT HAS SOLDERED CONNECTIONS 
OR DELICATE ADJUSTMENTS. GRASP ONLY THE HOUSING. . 

a. General.-Remove the printer from the contact panel by loosening its four captive screws. 
Remove the screw that secures the dust cover to the bottom edge of the front end bell and 
re:rnove the rubber dust co\Ter. Reinsert the screw so that the plug does not drop out. Re
move the screw and washers which seeure the dust cover to the right side of the controller 
CO\Ter. Work this dust cover free from the printer assembly housing. Remove the ribbon 
dust cover. 

b. External Parts. 
(1·) Release the spring a!!lsembly from the drive link by removing the retaining ring and 

cl~~~. . 
(2) Remove the roll of paper tape from the paper tape container and then remove the two 

screws that secure the container to the gear housing. Clean the tape container with dry 
Twilljean cloth. 

(3) Loosen the nut that secures the dust <:over on the right side of the pulse generator. 
Press down on the loosened nut and work the dust cover free from the housing. 

(4) Pry the dust cover which is located over the tape feed mechanism loose from the top 
and remove from the printer. 

(5) Remove the screw and washers which secure the dust cover to the left side of the con
troller cover. Work this cover free from the printer assembly housing. 

{6) Remove the drive link assembly from the crankpin after first removing the retaining 
ring. Clean the drive link assembly, but take care not to permit cleaning solvent to enter 
the sealed ball bearing. 

(7) Remove the print magnet from the front end bell as follows: 
(a) Remove the retaining ring that SE!cures the print magnet eccentric. Remove the 

eccentric. 
(b) Remove the two mounting screws that secure the print magnet assembly to the 

front end bell and remove the print magnet assembly. 
(8) Clean the print magnet as follows: 

CAUTION: WHEN WORKING WITH THE PRINT MAGNET ASSEMBLY 
TAKE CARE NOT TO DAMAGE THE REEDS. THE PRINT 
HAMMER IS GROUND TO FIT THE CURVATURE OF THE 
FIGURED WHEEL AND DAMAGE WILL DESTROY THE 
ALIGNMENT. 

(a) Clean the print magnet.assembly with a sashbrush-type cleaning brush. 
(b) Clean the pressure contacts. 
(c) Clean the contact surfaces by drawing a strip of bond paper between the armature 

and the magnet core while holding the armature lightly against the core. 
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(d) Clean the face of the hammer with TwiUjean cloth moistened in cleaning solvent. 
(9) Remove the inked ribbon. If the ribbon is worn out, clean only one spool and discard 

the other with the old ribbon. 

(10) To remove the figured wheel, use the special spanner wrench, part No. CE 87494, and 
a ~i6~inch socket wrench. 

Note: To avoid readjusting the figured wheel, do not disturb the three binding screws 
on the wheel. Should it be necessary to disassemble the figured wheel, how· 
ever, reassembly will require that the hub be set into the wheel so that the hub 
slots are centered over the wheel holes~ This can be accomplished in only one 
of the three possible positions since both the holes and the slots are offset. 
When correctly positioned, the desired figured wheel adjustment is approxi
mated and the binding screws are free to move in either direction. Then, fol
lowing procedures outlined in paragraph 6336, adjust the figured wheel correctly. 

(11) Clean the figured wheel and associated parts with a toothbrush·type cleaning brush 
which has been immersed in cleaning solvent. Clean the characters thoroughly. 

(12) Remove the paper tape feed roll from its drive shaft by means of its retaining ring. Note 
that the feed ron follower spring is tensioned against the feed roll. 

(13) Clean the paper tape feed roll with a toothbrush-type cleaning brush. 

7306. Front End Bell Cover Assembly and Attached Parts. 

a. Remove the retaining ring that holds the tape feed follower, and then remove the follower, 
taking care not to damage the spring. 

b. Remove the three screws and lock washers that hold the front end bell cover. 

c. Using a blunt edge tool, bend the tap on the lock washer located on the right reel drive gear. 
Remove the gear, break washer, and compression spring from the assembly by unscrewing the 
hex·head mounting screw. To hold the reel drive assembly while unscrewing this screw, use 
the tabbed end of the CE 87494 spanner wrench. Next, remove the right reel drive gear. 

d. Clean the components of the reel drive assembly with a sashbrush-type cleaning brush im· 
mersed in cleaning solvent. Be meticulous about removing old grease from gears. 

e. Remove the ribbon reversing mechanism from cover pilot bushing. Disassemble the unit by 
removing its retaining ring from the back of the bushing so that the components separate. 

f. Clean the front and rear ring gears and ribbon drive gear in the same manner as described in 
subparagraph d above. 

g. Following procedures outlined in subparagraphs c and d above, remove and clean the left reel 
drive assembly. 

7307. Pulse Generator Assembly. 

CAUTION: DO NOT DISASSEMBLE THE STATOR AND END BELL ASSEMBLY. 
THE ALIGNMENT BETWEEN THE ROTOR AND STATOR IS A VERY 
CRITICAL ADJUSTMENT WHICH INSURES PULSE HEIGHTS OF 
CORRECT MAGNITUDE. DISASSEMBLY OF THE STATOR AND 
END BELL ASSEMBLY MAY DISTURB THIS ALIGNMENT. 

a. Remove the tape feed roll drive shaft and associated parts from the front end bell as follows: 
(1) Remove the two screws and lock washers which secure the support of the stator and end 

bell assembly. Take care not to damage any of the wiring. 

(2) Remove the single~drive and double-drive ratchet pawl springs from their hook stud. 
Remove the no~back pawl spring from its hook stud. 
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(3) Remove the nut and lock washer from the threaded rear portion of the tape feed roll drive 
shaft. 

(4) Pull the tape feed ro11 drive shaft through the front end be11 bushing. After manually 
disengaging the stop pawl, pull the shaft toward the front, picking off the single-drive 
ratchet assembly, the stop ratchet, and double-drive ratchet assemblies. 

(5) Remove the compression spring which joins the double-drive ratchet assembly to the stop 
ratchet assembly and separate the two ratchets. 

b. Remove the yoke assembly from the front end bell as follows: 
(1) Loosen (but do not remove) the screw and plug in the bottom edge of the front end bell. 
(2) Using the CE 87402 wrench, remove the threaded pivot screw from the yoke assembly. 

This wrench is a speeial type wrench designed expressly for the threaded pivot screw on 
the yoke. It i$ so designed that with its handle in any given position, its sockets can be 
engaged in any one of three different positions. 

{3) After removing the threaded pivot screws from the yoke, slip the yoke free of the tape 
and ribbon drive shaft eccentric and remove the bushing from the yoke. 

Note: For purposes of cleaning and lubrication it is not necessary to remove the pawls 
on the pawl shaft. Doing so will disturb the double drive ratchet effective 
length adjustment. For replacement purposes, however, the instructions out
lined in subparagraphs (4), (5), and (6) below describe the method of disassembly. 

(4) After loosening the screw and plug in th~ front end bell, relllove the retaining ring and 
flat washer that secures the single-drive ratchet pawl to its shaft. Remove the pawl. 

(5) Remove the two setscrews in the double-drive ratchet· eccentric. Next remove the double
drive ratchet pawl eccentric and the double-drive ratchet taking extreme care not to dam
age the pawl shaft. 

(6) Using a ){a-inch wrench (or the CE 87402 wrench), remove the threaded pivot screw 
from the yoke assembly. Slip the yoke free of the tape and ribbon drive shaft eccentric 
and remove the bushing from the yok~. 

c Do not remove the tape and ribbon drive shaft from the stator and controller assembly. If 
so done, damage may result to the shaft because of the tight fit in both front and rear end 
bell bushings. For cleaning and lubricating· purposes_ it will suffice to push the shaft only 
part way out of the front end bell towards the rear end bell. 

d. Do not remove the bracket or its associated parts from the front end bell for cleaning and 
lubricating purposes. If so done, the no-back pawl adjustment will be disturbed. However, 
should it be necessary to disassemble for replacemen't purposes, the following steps should be 
taken: 
(1) Remove the stop pawl spring from it!; anchoring hole. 
(2) Remove the nut and lock washer which hold the shaft to the front end bell. 
(3) Remove the no-back pawl and the no-back pawl eccentric from their pawl shaft, taking 

care not to damage the shaft. 
(4) Separate the no-back pawl from it.'> eecentric. 
(5) Remove the stop pawl from its shaft. 
(6) From the slotted end of the shaft, unscrew the shaft from the front end bell assembly. 
(7) Remove the pivot screw and the lever from the bracket assembly casting. 
(8) Remove the screw which holds th~ bracket a..o;sembly to the front side of the front end 

bell. 
(9) Remove the br-acket casting from the front end bell, taking care not to break the casting. 

e. Clean the components on the front end bell as follows: 
(1) Immerse all components removed in subparagraphs a and b above in cleaning solvent. 
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(2) Clean the tape and ribbon feed drive shaft with a Twilljean cloth moistened in cleaning 
solvent. 

(3) Clean parts remaining on stop and no-back pawl shaft with TwiUjean cloth moistened 
in cleaning solvent. 

f. Remove the helical gear and pinion assembly from the pulse generator rotor, after first re
moving the nut and lock washer. 

Note: In some machines, the helical gear and pinion assembly is held in place by a retain
ing ring. 

g. Clean the old grease from the helical gear and pinion assembly by immersing the assembly 
in cleaning solvent and wiping dry with Twilljean cloth. Do not permit assembly to soak 
in solvent. 

h. Clean the pressure contacts on the pulse generator assembly. 
~ ..... §:e:E.-~tl.'~~.!!.a.'!I.!--~~Cl.l_.Jt~"-l't-o\<.'1:.. t. -<r:.~~~cf·":e;<tl\~~~~-"ti:L.-C..f;._S!t.~:S.~-$:fa.to.l:-

7308. Motor-Generator and Controller Assembly. a '!.I. e. w-.bl~ 

a. Remove the motor-generator and controller from the gear housing by means of the four screws 
and lock washers. 

b. Clean the motor-generator gear, taking care to remove old grease. 

c. Separate the controller from the motor by removing two screws. Also remove the end cover 
from the motor. · 

d. Remove the negative (top) and positive (bottom) brush assemblies. Note that their respec
tive markings are marked on the sides. 

e. Clean the brush assemblies with Twilljean cloth moistened in cleaning solvent. 

f. Holding a Twilljean cloth moistened in cleaning solvent against the commutator, rotate the 
motor armature by hand and clean the commutator. 

CAUTION: DO NOT USEA METAL INSTRUMENT TO CLEAN THE COMMUTA
TOR BECAUSE SCRATCHES WILL IMPAIR OPERATION OF THE 
MOTOR. 

g. Remove the controller cover and insulator assembly from the controller panel by the remain
ing screw and lock washer. (The other two mounting screws, Jock washers, and fiat washers 
were removed with the dust covers.) Do not disassemble the controller assembly further. 

h. Using a sashbrush-type cleaning brush, clean the electrical components of the controHer as
sembly. Take care not to change the position o{ the.;tap on the adjustable resistor. 

CAUTION: SERIOUS DAMAGE TO THE MOTOR MAY RESULT IF THE TER
MINALS OF THE NEGATIVE COEFFICIENT RESISTOR ARE DAM
AGED. 

i. Remount the controller cover and ins':llator assembly on th~ controller panel. · 
No:t:e ... US:c.-e..~O.\~~~~?.l'-'-~~.~.:to:w_r!\O.,~c..-d :ta.d~-d.lb&g;ernbl. ..ro.o:to:I~Jt~~-a~d-

7309. Timing Unit. · Colll·h-oii~•' As.se-""'lt'v. 
a. Remove the four screws and lock washers that hold the timing unit to the gear housing and 

pull the timing unit free. 

b. Clean the timing shaft miter gear and helical gear, 'taking care to remove all old grease. Do 
not get cleaning solvent in either the timing shaft front bearing or the clutch drive bearing. 

c. Clean all the accessible parts of the timing unit with a dry Twilljean cloth. 

d. Remove the contact block with the cam switches and the trip magnet assembly from the hous
ing as follows: 
(1) Remove the trip magnet armature from the magnet by lifting up on the retaining spring. 
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(2) Remove the center trip magnet adjusting screw from the bracket which is located on the 
side opposite the armature. 

(3) Remove the conta~t block and cam switch assembly from the housing by means of the 
four screws, lock washers and spacers. Take care that the fragile wiring on this assembly 
is not broken. Do not disasserhble the cam S'IJJitck assemblies. 

(4) Draw the trip magnet free from the right side of th~ housing. 

Clean the contacts of the cam switch assemblies by drawing a strip of bond paper between 
them. 

Clean the pressure contacts. 

Clean the contact block using a dry Twilljean cloth and dry sashbrush-type cleaning brush. 
Take care not to damage the electrical connections. 

Clean the trip magnet assembly with cleaning solvent, but do not let solvent get on cores. 
Clean contacts on the cores with a dry Twilljean cloth. 

Clean the armature assembly using a canvas cleaning block on the brass contacts. 

Unhook the detent pawl spring from its post. 

Remove the detent pawl from the housing as follows: 
(1) Unhook the detent pawl spring from its post. 
(2) Loosen the setscrew that secures the eccentric stud. 
(3) Using some sort of small wedge-like device, work the eccentric stud free from the housing. 
(4) Remove the detent pawl and the spring. 

l. Clean all items removed in subparagraph k above. 

·m. Remove the timing shaft and component parts as follows: 

Note: The timing shaft and clutch assembly are noninterchangeable and if replaced must 
be replaced together. (See part No. CE 87330 for part information.) The toler
ances necessary in splining the clutch to the timing shaft so that the clutch·pawl pro
perly engages the trip magnet are too critical to be disturbed. 

(1) Remove retaining ring from rear end of timing shaft. 
(2) Work spacer free from the housing. If necessary, tap it free. 
(3) Slide the timing cam and compression spring off the shaft. 
(4) Slide the clutch assembly back on the shaft to gain access to the retaining ring that se

cures the timing shaft. Remove the retaining ring and pull out the timing shaft from 
the front. Take care not to drop the clutch assembly. 

(5) Using CE 14690 Waldes Kohinoor pliers, remove the retaining ring located on the hub 
of the clutch drive assembly from the clutch drive assembly ball bearing. Tap out the 
unit, using a soft-fa~ hammer or wood block to avoid damage ~o the gears. 

Note: Do not lose the spacer on timing shaft. This spacer determines the correct 
relationship between the miter gears on the timing shaft and crankshaft. 

(6) Immerse the clutch in cleaning solvent and dry with Twilljean cloth. 
(7) Clean the timing shaft, spacer, phenolic timing cam, and spacer assembly with a dry 

Twilljean cloth. · 
(8) Clean t~.clutch drive assembly, removing old, hardened grease from the ratchet. Take 

care that cleaning solvent does not penetrate the seal, oil ring, or the timing shaft un
sealed ball bearing. Note that it is not necessary to remove these parts (the seal, oil 
ring, and ball bearing) to clean the clutch drive assembly. 

(9) Remove the clutch drive bearing from the timing unit housing by means of the retain-
ing ring. ., 
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(10) Clean this bearing only with a dry Twilljean cloth. Do not use cleaning solvent as it 
may enter the bearing. 

(11) Immerse the housing in a container of cleaning solvent. 

7310. Crankshaft Assembly. 

a. Remove the crankshaft assembly from the gear housing by means of its two binding screws. 

b. Remove the two screws that bind the crankshaft assembly to the gear housing and work the 
crankshaft free from the housing. Note the number of shims used between the housing and 
the assembly so that when reassembling the correct backlash adjustment can be reestablished. 

e. Clean the crankshaft miter gear, removing old grease. Clean the crankshaft and the ball 
bearing with a dry Twilljean cloth. 

d. Immerse the gear housing in a container of cleaning solvent. 

7311. Keyboard Assembly. 

a. Remove the five screws which attach the keyboard to the base assembly. 

b. Loosen the two setscrews in the selector handle and remove it. 

c. Remove the nut, the indicator plate, and the housing assembly from the key chassis. 

d. Clean the key chassis and rail assembly with attached parts by moistening a cloth with clean· 
ing solvent and removing accumulated dirt. In places not readily accessible, use the smaJl 
sashbrush-type cleaning brush dipped in cleaning solvent. 

CAUTION: KEEP CLEANING SOLVENT AWAY FROM THE SPACE BAR PRES· 
SURE CONTACT AND THE KEY SWITCHES. 

e. Using the small sashbrush; clean around the power switch, the space bar, and lug assemblies. 

f. Using the canvas cleaning block, clean all key switch contacts, power ·switch leaf contacts, 
and the space bar pressure contact. To avoid damage to the power switch leaves, support 
them firmly. 

g. Remove the retaining ring and remove the retainer with radius arm attached from the housing. 
Clean these parts by immersion in cleaning solvent. Wipe dry with a pieee of Twilljean 
cloth. 

CAUTION: TAKE PAINS NOT TO LOSE THE BEARING BALLS AND SPRING 
IN THE RETAINER WHEN REMOVING THE RETAINER. THE 
SPRING AND BALLS WILL JUMP OUT UNLESS HELD IN PLACE. 

7311. Slidin~ Contact Board and Guide Rail Assembly. 

a. Clean the guide rail and rollers with a Twilljean cloth moistened with cleaning solvent. Dry 
these parts with a TwiHjean cloth. 

CAUTION: DO NOT ALLOW CLEANING FLUID TO GET ON THE SLIDING 
CONTACTS. 

b. Clean the sliding contact board with a dry TwiUjean cloth. Clean all of the flat head contacts. 

7313. Contact Panel Assembly. 

a. Loosen the six screw~ and lock washers which fasten the contact panel assembly to the base 
assembly. Lift the contact panel assembly from the base assembly. 

CAUTION: IN HANDLING THE CONTACT PANEL ASSEMBLY, GRASP IT BY 
THE ENDS. BE CAREFUL NOT TO EXERT ANY PRESSURE ON 
THE ELECTRICAL COMPONENTS MOUNTED ON THE UNDER 
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SIDE. EXERT NO LATERAL PRESSURE ON THE EXPOSED TIPS 
OF THE PRESSURE CONTACTS. WHEN PLACING THE ASSEMBLY 
FLAT ON A TABLE OR BENCH, SUPPORT IT NEAR THE FOUR 
CORNERS SO THAT THE ELECTRICAL COMPONENTS OR THE 
PRESSURE CONTACTS WILL NOT REST UPON THE TABLE OR 
BENCH TOP. AS AN ALTERNATIVE, THE CONTACT PANEL 
ASSEMBLY MAY BE MOUNTED ON A CE 87052 TEST BASE. 

b. Clean the top surface of the contact panel with a small sashbrush, removing all dirt in areas 
between adjacent pressure contacts. 

c. C1ean the pressure contacts with a canvas cleaning block. 

d. Clean the flat head contact surfaces. 

e. Clean the bottom of the contact panel with a small sashbrush, taking care not to damage 
electrical wiring connections. 

f. Remove the retaining ring from the follower. Remove the follower and spring from the fol-
lower block. Clean the follower and spring with a Twilljean cloth. 

g. Clean the lamp socket canopy with a Twilljean cloth. 

7314. Base Assembly.-Remove the two screws, the spring retainer, and the spring for both 
stop pins. Withdraw each stop pin from an insert in the base. Clean the parts just removed. 
Clean the stop pin inserts with Twilljean cloth wrapped on an orange stick. Clean all surfaces 
of the base. 
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7400-LUBRICATING PROCEDURES FOR MAINTENANCE PERSONNEL 

7401. General. 

a. After all cleaning, inspection, and replacements have been accomplished, lubricate and re
assemble the TSEC/KL-7 cipher machine in the sequence listed in the- paragraphs which 
follow: 

b. Special care should be taken to lubricate thoroughly surfaces which indicate wear. 

c. Place a drop of oil on all helical springs. To determine proper spring tension, refer to chapter 
6, MECHANICAL ADJUSTMENTS. 

d. Unless otherwise specified, apply one or two drops of oil at each ~f the points mentioned. 

e. After assembly, remove all excess oil or grease from the components. 

f. Do not lubricate a plastic, phenolic, or nylon part. 

g. Flat head contacts are to be cleaned and lubricated as described in paragraph 7102. Do not 
apply a lubricant of any sort to pressure contacts. 

7402. Lubricants.-Refer to subparagraph 7201e(5) for list of recommended lubricating ma-
terials. · 

7403. Base Assembly.-Apply a thin fi}m of Molylube to the stop pins, then replace the stop 
pins, springs, spring retainers, and four screws. 

'J. 7404. Contact Panel Assembly.-Apply a thin film of Molylube to the follower. Replace 
the contact panel assembly on the base assembly. Replace follower in contact panel. 

7405. Sliding Contact Board and Guide Rail Assembly.-Oi1 each roller pin. 

7406. Keyboard Assembly. 

a. Lubricate the following parts of the selector handle assembly as instructed. 
(1) Bearing balls-oil. 
(2) Spring-oil. 
(3) Internal surface of housing-oil, light film. 

b. Clevis pins which secure space bar to key chassis-oil. 

c. Key switches-Molylube, thin film. 

CAUTION: WIPE EXCESS MOLYLUBE FROM KEY SWITCH CONTACTS. 

d. Assemble the selector handle assembly as follows: 
(1) Insert spring and bearing balls in retainer, and holding the balls in place, slip retainer 

back into the housing. 
(2) Secure the retainer in the housing with a retaining ring. 
(3) Mount the housing assembly and indicator plate on the key chasis and secure with the 

nut. 
(4) Set the selector handle on the retainer shaft so that the two setscrews tit correctly on the 

shaft flats. Tighten the setscrews. 

e. Reassemble the keyboard and sliding contact board and guide rail assemblies as follows: 
(1) Turn the selector handle on the keyboard to the D position. 
(2) Back each of the five captive screws into the keyboard assembly until their threads are 

engaged. . 
(3) Set the sliding contact board and guide rail assembly, guide rails face up, onto the contact 

board so that the follower cam is to the left of the follower (in D position). 
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(4) Lower the keyboard into position so that the .five eaptive serews set down into their 
standoffs. If correctly done. the keyboard will slip into its correct position and the groove 
will fit over the follower assembly. 

(5) Securely tighten the five captive screws and then move the selector handle through its 
four positions to insure that the selector haudle radius arm is properly engaged with the 
sliding contact board. 

7407. Printer Assembly. 

a. Crankshaft Assembly. 
(1) Miter gear teeth-Molylube, thin film. 
(2) Remount the crankshaft on the gear housing by means of the two screws. Use the same 

number of shims as before unless components in the timing unit (see subpar. 7309m) have 
been changed. 

b. Timing Unit. 
(1) Install the clutch drive bearing in the housing assembly and.secure with the retaining 

ring. 
(2) Lubricate the following as instructed: 

(a) Saturate the oil ring in the clutch drive assembly by immersing the hub seetion of 
the clutch drive assembly in a container of oil. Wipe off excess oil. 

Note: Replacement of the seal or oil ring is not advisable unless absolutely neces
sary. Even then, unless proper tools are available, it is better to replace 
the entire assembly. The only manner in which these components may be 
remoYed is by tapping out the timing shaft bearing from the hub-side of 
the clutch drive assembly which usually necessitates replacement of the 
bearing. 

(b) Clutch drive ratchet teeth-Molylube. 
(c) Timing shaft-oil, thin film. 
(d) Clutch pawl pivot pin--oil, thin film. 
(e) Surface of clutch pawl carrier where detent pawl sits-Molylube, thin film. 

(3) Install timing shaft as follows: 
(a) Remount spacer on the timing shaft if it has been removed. If a new spacer is 

necessary, see subparagraph (4), below. 
(b) Insert the timing shaft in the large tmd of the clutch drive assembly. Fully seat the 

timing shaft. · 
(c) Secure the timing shaft with a retaining ring in the groove near the ratchet. 
(d) Mount the clutch assembly on th(l shaft so that the clutch pawl can engage the 

clutch drive assembly ratchet. Hold the clutch assembly on the shaft while carrying 
out the following prodeeures: 

(e) Tap the clutch drive assembly into the clutch drive bearing. 
(f) Secure the clutch drive assembly with the retaining ring mounted in the grove in 

the hub of this assembly. 

(4) If components have been replaced on either the crankshaft or timing unit, the correct 
backlash between the timing shaft miter gear and the crankshaft miter gear must be 
reestablished at this point. 

(a) To check for the correct relationship between miter gears on the timing shaft and 
crankshaft, proceed as folio~: 
1. Position the crankshaft assembly (without the shims) on the gear housing. Do 

not secure. 
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2. Mount the timing unit on the gear housing using only two of the mounting screws 
and lock washers. 

3. Holding the crankshaft firmly in position, visually check the relationship between 
the larger diameters of the miter gears. The gears should have approximately 
0.005-inch clearance. 

4. If this relationship in not correct, disassemble the unit and replace the timing 
shaft spacer. Use a thinner spacer to increase clearance; use a thicker spacer 
to decrease clearance. 

(b) To check the backlash adjustment: 
1. Move the crankshaft into position on the gear housing to permit some backlash 

to the crankshaft pin. Measure this clearance with a feeler gage. 
2. Dismount the timing unit and crankshaft assembly from the gear housing. 
3. Mount the crankshaft assembly on the gear housing using the number of shims, 

the combined thickness of which equals the cle_aranced measured·in subparagraph l 
above. Fasten the crankshaft in place with the two .mounting screws. 

(5) Reassemble the remaining components of the timing shaft as follows: 

(a) Seat. the clutch pawl on the clutch drive ratchet. Push the clutch assembly firmly 
against the cJutch drive assembly. 

(b) Remount the compression spring, the timing cam, and the spacer assembly on the 
shaft. Fasten in place with the retaining ring in the shaft groove located behind 
the spacer assembly. 

(6) Contacting edge of armature stopping lip (the armature stopping lip is formed by the 
outer end of trip magnet guard)-1ubricate with light film of Molylube. 

(7) Trip magnet guide plate-do not lubricate. 

(8) Upper surface of knife-edge section of the armature (knife-edge is surface of armature 
that fits into grooves under the retaining spring when the trip magnet assembly is mount~ 
ed)-do not lubricate. 

(9) Eccentric stud-lubricate with thin film of oil. 

(10) Point of detent pawl-apply thin film of Molylube. 

(11) Helical gear on clutch drive assembly-apply Molyluhe. 

(12) Timing shaft miter gear-apply Molylube. 

(13) Assemble the remaining components of the timing unit as follows: 

(a) Insert the trip magnet guide plate in groves from the side with heli-coil insert. Tighten 
the center trip magnet adjusting screw. 

(b) Remount the contact block on the base of the housing using four screws and Ioek 
washers and one spacer. The spacer is inserted over the rear hole on the side op
posite the cam switches. 

(c) Remount the trip magnet armature. 
(d) Remount the detent pawl; assemble it in its slot on the timing unit housing. Hold 

in position while tapping the eccentric stud into the housing. Remount the detent 
pawl spring. Do not tighten the setscrew. 

· (e) With the timing shaft in its stop position, the armature and clutch pawl should be 
nearly Flush. I! not, adjust in accordanee with·paragraphs 6309 and 6310. 

(f) With the timing shaft in its stop position, the detent pawl Should fully engage the 
clutch pawl carrier notch. If it does not, a clicking sound may be heard when the 
clutch drive is manually rotated. This is caused by the tooth on the clutch pawl 
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not clearing the clutch drive assembly ratchet. As a preliminary adjustment, turn 
the eccentric stud until the clutch pawl just clears the ratchet teeth, (so no clicking 
sound is heard when the timing shaft is rotated manually). 

(g) Check the timing unit adjustment as outlined in paragraph 6311. 

(14) With the timing shaft in its stop positton, turn the crankshaft until the groove is vertical 
with the pin on the left, (or, assuming full assembly of the printer unit, the groove is 
vertical and the pin is in its most forward· position). 

(15) Tighten the other two screws and lock washers that bind the timing unit to the gear 
housing. 

(16) Check the backlash adjustment as outlined in paragraph 6302. 

c. Motor~enerator and Controller Assembly. 

(1) Apply Molylube to motor-generator gear teeth. 

(2) Remount the cover and insulator on the controller with only the screw and lock wa.<>her 
that screws into the motor cover. The screws and washers which fit into the sides of the 
controller cover will be inserted with the dust covers. 

(3) Mount motor-generator and controller assembly on gear housing using the four screws 
and lock washers. 

d. Pulse Generator Assembly. 

(1) Apply light film of Molylube to tape and ribbon drive shaft spur gear. 

(2) Apply thin film of oil to tape and ribbon drive shaft bearing surface. 

(3) Bracket assembly and associated parts as follows: 

(a) Apply thin film of oil to plunger. 
(b) Apply thin film of oil to bearing surface of pivot screw. 
(c) Apply thin film of oil to bearing surface of parts mounted on pawl shaft. 
(d) Apply thin film of Molylube to pawl points. 

(4) Yoke assembly and associated parts as follows: 

(a) Apply thin film of Molylube to the yoke. 
(b) Apply thin film of oil to pivot bushing. 
(c) Apply thin film of oil to single-drive ratchet pawl bearing surface. 
(d) Apply thin film of oil to double-drive ratchet pawl bearing surface. 
(e) Apply thin film of Molylube to tips of pawls. 

(5) Remount yoke assembly and associated parts as follows: 

(a) Make certain tape and ribbon feed drive shaft is in the correct position. 
(b) Insert bushing in yoke and position yoke on front end bell so that it engages tape 

and ribbon drive shaft eccentric. Using the CE 87402 special wrench, tighten the 
yoke using the threaded pivot screw previously removed. 

Note: If pawls have been removed from the pawl shaft, proceed as instructed in 
subparagraphs (c) and (d) below. 

(c) Insert double-drive ratchet pawl and double-drive ratchet eccentric on the pawl 
shaft. Take care not to damage the shaft. Insert the two setscrews into the ec
centric but do not tighten at this point. 

Note: When printer assembly is completely assembled and remounted on contact 
panel, cheek effective length of double-drive ratchet adjustment (see 
paragraph 6321). 
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(d) Remount the single-drive ratchet pawl on the pawl shaft and fasten in place with 
the washer and retaining ring previously removed. 

(e) Tighten the setscrew and plug in the bottom edge of the front end bell. 

(6) Tape feed roll drive shaft and associated parts as follows: 
(a) Apply thin film of oil to tape feed roll drive shaft. 
(b) Oil, as required, the bearing surfaces of all parts mounted on the tape feed roll drive 

shaft. 
(c) Apply tbin film of Uolyh.Jhe te Jing and dodble-dri!fe 1 atchet teeffi. 

(7) Remount tape feed roll drive shaft and associated parts as follows: 
(a) Reassemble the double-drive ratchet on the stop ratchet bushing. Replace the 

compression spring which joins them together. 
(b) Insert the tape feed roll drive shaft through the front end bell bushing. Manually 

disengage the stop pawl and remount the stop and doubltK!rive ratchet on the shaft. 
(c) Place singJe-drive ratchet onto the squared portion of the tape feed roll drive shaft. 

Make certain that the detent ratchet pawl on the single-drive ratchet engages the 
detent ratchet on the stop ratchet assembly and that the n~back and stop pawls 
can fully engage with their respective ratchets. 

(d) Fasten the assembly using the nut and lock washer previously removed. 

(8) Apply thin film of Molylube to single- and double-drive ratchet teeth. 

(9) Apply thin film of oil to detent ratchet pawl loading lever pivot point. 

(10) Replace the n~back pawl spring on its hook stud. Replace the single~drive and double
drive ratchet pawl springs on their hook stud. 

(11) Remount support to stator and end bell as.'lembly, using the two screws and lock washers 
previously removed. 

(12) Apply thin film of Molylube to helical gear and pinion assembly teeth. 

(13) Apply thin film of oil to tape and ribbon drive shaft coupling keyway. 

(14) Replace the helical gear and pinion assembly on the pulse generator rotor using the nut 
~nd lock washer. previously removed. 

e. Front End Bell and Attached Parts. 
(1) Apply thin film of Moly!ube to the three bushings of front end bell cover. 
(2) Apply thin film of Molylube to the left and right reel drive gear bearing surfaces. 
(3) Apply thin film of Molylube to the ribbon drive gear bearing surface . 
. (4) Apply thin film of Molylube to the ribbon drive gear bearing surface. 
(5) Apply thin film of Molylube to the pivot of shifting lever. 
(6) As..<remble the ribbon reversing mechanism as follows: 

Note: The terms left and right assume the unit is being viewed from the front of the 
cover. 

(a) Mount one of the reel drive assemblies in the left bushing. 
(b) Mount the CE 54592 helical comprt~ssion spring over the bushing, and mount the 

break washer over the spring. 
(c) Mount the left reel drive gear over the reel drive assembly. (Note that the left 

reel drive gear has the raised hub.) Mount it on back of the reel drive assembly 
so that its square shaped hole fit<> over the square shaped ridge on the reel drive 
assembly. 

(d) Hold the gear on the square shaped ridge by pressing with the thumb. Fasten in 
place with lock washer and hex-head screw. Lock .with the washer tabs. 
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(e) Assemble ribbon reversing mechanism as follows: 
1. Mount front ring gear on bushing so that internal teeth face retaining ring groove. 
2. Mount ribbon drive gear on bushing so that side of drive gear bushing with small 

diameter faces retaining ring groove. Engage scallop gear in front ring gear 
internal teeth. 

3. Mount rear ring gear on bushing and engage scallop gear with internal teeth. 
Fasten with retaining ring. 

(f) Mount right reel drive assembly, CE 87136 compression spring, break washer, and 
drive gear in a manner similar to subparagraphs (a) through (d) above. 

(g) Mount cover on front end bell and secure with three screws. 

(7) Work tape feed roll follower with spring into position, making certain spring tension is 
adequate. Fasten with retaining ring. 

(8) Apply thin film of oil to tape feed follower stud. 

(9) Apply oil at each end of the tape feed follower spring. 

f. External Parts. 

(1) App.ly light film of Molylube to surface of yoke. 

(2) Apply oil to the drive link clevis pins. 

(3) Swing the feed roll follower as far counterclockwise as possible and mount the tape feed 
roll (hub side faced in) onto its shaft. Push tape feed roll onto the shaft far enough to 
mount the retaining ring. 

(4) Place the ring and figured wheel on th•~ pulse generator rotor shaft. Fasten with lock 
washer and acorn nut. 

(5) Replace the print magnet assembly on the front end bell as follows: 

(a) Place the magnet bracket correctly on the two pins provided on the front end belL 
Fasten magnet assembly to the end bell by means of the two mounting screws. 
Tighten the screws only finger tight. Take care not to damage the reeds~ 

(b) Press the print magnet eccentric fi1mly against the magnet bracket and fasten with 
a retaining ring. 

(c) Check the print magnet eccentric adjustment ;as .o-utlined iri· paragraph 6329, and 
....... \ ""i' ........ 

then tighten the two mounting screws. · · . 

(6) Remove the screw and flat washer from the left side of the controller cover. Fit the 
CE 54552 dust cover against the printer. Fasten the dust cover using the screw and 
flat washer previously removed. 

(7) To fasten the dust cover to the right side of the pulse generator area of the printer, first 
loosen the nut on the cover so that the catch spring has easy travel. Using a scooping-up 
motion, press the dust cover against the printer. Lift up on the catch spring until it is 
secure and tighten the nut. 

(8) Mount the paper tape container onto the printer assembly using the two mounting screws. 
Note that if the spring assembly was previously removed, it should be replaced before 
mounting the container. ' 

(9) Mount drive link on cran~pin with yoke of link to rear and face up. Hold in place with 
retaining ring. 

(10) Using clevis pin and retaining ring, attach spring assembly to drive link . . 
(11) Install paper tape as described in subparagraph 3003d. 

(12) Install ribbon as described in subparagraph 3003c. 
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g. Dust Covers.-Add the remaining dust covers to the printer as follows: 
(1) Remove the screw from the bottom edge of the front end bell and fit the low end of the 

bed-shaped rubber dust cover under the bracket area of the front end bell. Secure the 
strip by means of the screw. . 

(2) Slip the groove section of the tape feed dust cover between the captive screw and the 
support casting. Push down on the cover until it snaps into position. 

(3) Remove the screw and fiat washer from the left side of the controller cover. Fit the 
CE 54552 dust cover against the printer. Fasten the dust cover using the screw and 
fiat washer previously removed. 

{4) Snap the ribbon dust cover over the cover area of the front end bell. 

7408. Rotor Steppina Unit. 

a. Remount each of the latches on the rotor stepping frame using two screws and dowel pins 
for each latch. 

b. Apply thin film of oil to. drive link shaft. 
·' 
e. Insert the drive link shaft through the left side of the rotor stepping frame, placing the collar 

and three drive linkage assemblies on the shaft. Set the positioning arm into position on its 
boss. Run the shaft through the arm and assemble the remaining four drive linkage assemblies 
and collar on the drive link shaft. Fasten the shaft with two flat bead screws. 

·d. Apply thin film of MoJylube to each of the roller bearing caroming surfaces on the rotor step
ping drive shaft. 

e. Tap the rotor stepping drive shaft and bearing into the rotor stepping frame from the ]eft 
side. Replace the screw and washer in the right end of the rotor stepping shaft and tighten. 

j. Apply oil to eccentric pins. 

g: Align the drive pawls .so that they protrude through the centers of their respective openings. 
Lock all the drive shaft assemblies in position by tightening the setscrews in the collars. 

·h. Position the spring for the positioning arm through the hole in the top rear of the rotor stepping 
frame and fasten with the setscrew. 

i: Assemble the seven hold-down springs. 

j. Assemble the seven set keys and the set key plate with the two rods and two setscrews. 

k. Assemble the seven sleeves, plungers, and springs. Replace the set key assembly and fasten 
in place with the four flat head screws. · 

CAUTION: CAUTION SHOULD BE TAKEN NOT TO DAMAGE THE WIRE 
HARNESS AND THE ASSOCIATED PARTS WHILE REPLACING 
THEM. 

l. With the rotor stepping frame inverted, place the harness and attached parts in their places. 

(1) Fasten each of the seven stepping magnets with two screws and the stepping magnet 
mounting plate. 

(2) Slide the actuator spring and the clamping plate in place and align the actuator switch 
assembly. 

(3) Holding the parts in position, and taking pains not to damage the three contact blocks 
or their attached wiring, invert the rotor stepping frame and fasten the actuator switch 
assembly with four flat head screws. 

(4} Attach each of. the three contact block assemblies to the rotor stepping frame with two 
screws through each block. 

m .. Oil the counter link pins. 
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n. Assemble the counter link to the rotor stepping drive shaft and the counter spril')g with the 
two pins and two retaining rings. 

o. Fasten the bottom cover by means of five screws. 

p. Oil the screw assembly springs (screw assemblies secure unit to contact panel): 

7409. Cipher Unit. 

CAUTION: NO LUBRICANT OTHER THAN QUIETONE SHOULD BE APPLIED 
TO ANY PART OF THE ClPHER UNIT. 

a. Assemble the rotors as follows: 

(1) Set the alphabet ring on the rotor core so that the arrow on the core points to its correct 
numerical designation on the alphabet ring. Wiggle the alphabet ring to make certain 
the core and ring dovetail. 

(2) Set the notch ring onto the core so that the two white indicator lines correctly line up 
with the designated letter on the alphabet ring. 

(3) Set one ear of the retaining ring into the rotor core groove. Then, while holding this 
position with the thumb and forefinger of one hand, run the thumb of the other hand 
along the periphery of the ring, exerting continuous pressure until the ring is fully seated 
in its groove. 

(4) When the rotor is assembled, check the arrow and line indicators on the rotor core and 
notch ring to determine whether the rotor settings are correct. Then, gripping the al
phabet ring with one hand and the notch ring with the other, twist in opposite directions. 
If the rotor is correctly assembled, there will be no slippage whatsoever .. 

Note: In the case of the stationary rotor, mount the stationary ring to the rotor core 
in a manner similar to that doscribed for the alphabet ring in subparagr_aph (1). 
Omit the alphabet ring and notch ring from the assembly. Hold in place with 
the retaining ring and check the assembly as described in subparagraph (4) 
~~ . 

b. Assemble the cipher unit as follows: 
(1) Fit the rotor shaft in.to the left-end plate using the two retaining rings. 
{2) Attach the cover to the left-end plate. 
(3) Replace the cipher unit shell on the left-end plate using the three mounting screws. 
(4) In the same sequence as when previously removed, replace the first three rotors in the 

unit with their plunger contacts facing the open end of the housing. 
(5) Install the stationary rotor in the No. 4 position, and then install the remaining four 

rotors, taking care to maintain the correct sequence. 
(6) With its latch in the forward position, remount the right-end plate. 

7410. General Maintenance Checks.-Afttlr a thorough cleaning and lubrication, the following 
checks and tests should be made to make sure that the cipher machine will operate properly. 

a. Cheek all of the adjustments as specified in chapter 6, MECHANICAL ADJUSTMENTS. 

b. Follow the tests as outlined in paragraph aoo4. 
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CHAPTER 8 

SERVICE GUIDE 

KAM-1/TSEC 

8000-CHECKING PROCEDURE FOR MAINTENANCE PERSONNEL 

8001. General.-This section is for trained maintenance men only. Operators encountering 
troubles should refer to paragraph 3004, Test Procedures, and to the associated section on trouble 
shooting, section 3100. Under no circumstances should an operator exceed the scope as out1ined 
in the aforementioned text. 

8002. Trouble·Shootint Data.-Take advantage of the material supplied in this manual to 
help in rapidly locating faults. Consult the following trouble.shooting data: 

a. Chart No. 1-Trouble Shooting TSEC! .KL-7.-This is the most inclusive of all trouble·shooting 
aids in this publication. It lists most of the troubles that may be experienced with TSEC/KL-7, 
explains their causes, and prescribes a remedy. Although the troubles have been grouped 
according to major components (printer, ciph•~r unit, etc.), maintenance men should be aware 
that frequently a trouble will manifest itself in one component but actually be in another. 

b. Chart No. 2-Trouble Shooting TSEC/ KL-7 with the OsciUoscope.-This chart provides a 
convenient means of trouble shooting the equipment where oscilloscopes are available. This 
chart is laid out in a manner to include a complete check of the electronic circuits of the 
machine. 

c. Chart No. 9-Typical VoUage Readings.-This is an extensive listing of voltages throughout 
the machine. It assumes that a CE 87052 tt..>st base assembly is available so that access to 
the bottom of the contact panel can be obtained. 

d. Contact Panel Assembly Diagram (fig. 58).-This diagram shows the location of contact term· 
inals as viewed from the top side of the contact panel. An associated chart lists the voltages 
to be obtained at various points on the panel. Although not as extensive as the voltages 
in chart No. 3, this chart has the advantage in that the readings may be taken from the top 
side of the panel. 

e. Voltage and Resistance Chart for Tube Socket Terminal:i (fig. 59).-This chart lists the voltage 
and resistance measurements normally obtained between the common bus and tube socket 
terminals, using a 20,000 ohmg.per-volt meter. The chart is intended to help locate defective 
parts associated with the electronics circuit of TSEC/KL~7. Because of normal variations 
in the electrical values of individual parts, readings may differ. somewhat from those listed. 
However, if the difference is large, the parts and wiring connected to that terminal should 
be tracked back and checked with the meter until the trouble is found. 

CAUTION: TO AVOID DAMAGING THE TEST METER, DISCONNECT TSEC/ 
KL-7 FROM ITS P0WER SOURCE BEFORE MAKING RESISTANCE 
MEASUREMENTS. 

f. Complete Schematic and Wiring Diagrams (fig. 60 and 61).-These diagrams include all circuit 
component.'> and show all electrical connections (power, input, and output) between all com· 
ponents. 

g. Parts Identification Illustrations (fig. 39 through 57).-These illustrations aid in identifying 
and locating parts. 

8003. Packin~ Procedure.-When repacking TSEC/KL-7 for transportation, the following 
steps are to be followed: · 
a. Check to see that all components of the cipht!r machine are securely fastened. 

,-.~lr."W~'T"_'I---oL.1.. 145 ORIGINAL 



DOCID: 3559658 

""""'VI"4 r I~I' :a •n:u KAM-1/TSEC 

b. Check to see that the operating light and power cable are properly fastened to their holding 
fixtures in· the cover. 

c. Check to see that the receptacle of the power cable is comJected to the storage plug assembly. 

a.' Place the cipher machine in its carrying case and fasten the cover in place. 

e. If the cipher machine is to be shipped a considerable distance, one metal shipping band should 
be piaced. around the case so as to further secure the cover to the case. 

8004. Transporting TSEC/KL-7 on Packboard (fig. 7).~ TSEC/KL-7 is easily transported 
on the standard packboard in its carrying case. To lash the unit to the paekboard, follow the 
instructions outlined below: 

a. Be certain that the canvas on the packboard is tight, and adjust the shoulder straps so as to 
keep the load high and comfortable. 

b. Lay the packboard on the ground with the shoulder straps down and remove the lashing rope 
from the board. 

Note: The lashing rope is normally used to secure the TSEC/KL-7 carrying case to the 
packboard. However, if rope is not available, field wire or any other field expedient 
may be used. 

c. Slide TSEC/KL-7 completely into the case, place the cover in position, and fasten the six 
cover-holding latches. 

d. Lay the carrying case on its side on the upper portion of the packboard in such a position that 
it Will be carried upright with the carrying case handle folded away from the packboard (see 
fig. 7). 

Note: It is important that the case be positioned on the paekboard as outlined above so as 
to provide even distribution of the load. 

e. Lash the carrying case to the packboard, weaving the rope back and forth and di~gonally 
across the board .. No detailed method of lashing is given here since there are numerous 
methods. Pull the lashing rope as tight as possible to prevent any shifting of the ease. Use 
knots which are easy to untie. 

CAUTION: DO NOT DROP THE LOADED PACKBOARD TO TH~ GROUND. 

f. Wind the lashing rope around the top of the board when not in use. 

8005. Vehicle Mounting Kit (fig. 6).-The v~hicle mounting kit provides for mounting the 
TSEC/KL-7 cipher machine in .J.~-ton, ~Hon, and 2,!4-ton military vehicles. The following 
instructions pertain specifically to the .J.~-ton, 4 x 4 vehicle (Jeep), but, with certain modifications, 
are adaptable to all vehicles. 

Note: See Appendix C for replaceable parts. 

a. Mounting Plates.-Fasten the CE 87308 mounting" plate to the bottom of the TSEC/KL-7 
carrying case, using the four %-inch, # 14-24 screws and four X-inch lock washers provided 
in the kit. 

b. Mounting Assembly.~Fasten the CE 87359 mounting assembly to the vehicle as follows: 
(1) Select a position in the vehicle to mount the assemqly. The right rear wheel well is 

usually the most adaptable because of convenient access to the battery outlet. 
(2) Set the mounting assembly into position, taking into consideration such things as ·the 

position of the front seat, position of the operator, etc. 
(3) Make certain the assembly is parallel to the edge of the wheel well, and with a pencil, 

make an outline on the fender well of the outside edge of both base plates. 
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{4) Remove the upper ·portion of the assembly from the shock mounts by removing the four 
bolts and lock washers which hold this assembly. · 

(5) Set the base plates in place on the wheel well and mark two mounting holes farthest 
from the inside edge of each mounting plate. (The countersunk mounting holes on.each 
base plate are not used in this installation.) Center-punch the holes and drill with a 
516-inch drill. 

(6) Reassemble the mounting assembly and ascertain that all holes have been properly 
drilled. 

(7) Remove the mounting assembly from the top of the wheel well and perform the following: 
(a) A backboard of either %-or }~-inch thick plyboard must be fitted betw~en the top 

side of the wheel well and the mounting assembly base plates. Groove the plyboard 
so that it straddles the ridges of the wheel well. 

(b) Set the plyboard into position, mark the four mounting holes from the underside 
of the wheel well, and drill the holes with a %6-inch drill. 

(8) From the underside of the wheel well, hold one of the CE 87418 mounting strips·in place 
so that it is parallel to the axle of the vehicle. Mark the two holes drilled in step (5) 
above from the top of the wheel well, ct"nter-punch, and drill with %a-inch drill. Repeat 
for the other mounting strip. 

(9) Set the plywood backboard and mounting assembly into position and insert the four 
#~~6-24 x H~-inch SCl"ews into the mounting holes. 

(10) From the underside of the wheel well, hold each of the reinforcing strips in place and 
fasten the complete assembly with four # %a-24 nuts and %o-inch lock washers. 

c. Terminal Box Assembly.-Mount the CE 87354 terminal box assembly in some convenient 
place in the vehicle near the TSEC/KL-7 mount. Use two #%6-24 x %-inch screws, two %6-

inch lock washers, and two # Yt6-24 nuts. 

d. Electrical Elements. 
(1) Solder the white lead of the CE 87358 rubber covered cable to terminal B of the CE 87355 

cable accessory assembly. Solder the black lead of the cable to terminal A of the ac
cessory assembly. 

(2) Assemble the CE 87355 cable accessory assembly as follows: 
(a) Insert the ring into the large barrel with the fiat surface down. 
(b) Drop the small barrel into the large barrel so that the small barrel grommet is against 

the ring }level. 
(c) Set the ring on the CE 87356 connector so that the ring fits against the ridge of the 

connector and tightens the unit. 
(3) Measure the Tength of cable necessary to run from. the vehicular battery outlet to the 

terminal box assembly. Cut and discard excess cable. 
(4) Strip and tin the cable end which is to fit into the terminal box and fit the cable into the 

large stuffing tube on the box. 
(5) The two outSide terminals in the terminal box are ground. The two center terminals 

are hot. Fasten the black lead (positive) on the hot terminal to which the capacitor is 
connected. Fasten the white (negative) lead to the grounded top terminal. 

(6) Fasten the CE 87355 cable to the vehicle chassis, using the clamps and mountings supplied 
in the CE 87363 cable clamp package. 

(7) If the installation is to be one of a permanent nature, cut the CE 14643 cable provided 
in the TSEC/KL-7 carrying case to a convenient length. Unscrew the top plug of the 
terminal box assembly and fit the CE 87357 stuffing tube into position. Push the 
CE 14643 cable through the stuffing tube and fasten the black and white·leads to their 
respective terminals as prescribed in subparagraph (5) above. 
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8100-TROUBLE-SHOOTING CHARTS 

8101. Trouble-Shooting Charts.-Trouble·shooting charts appear on the following pages as 
follows: 

a. Chart No. 1-Trouble Shooting TSEC/KL-7~pages 149 through 156. 

b. Chart No. 2-Trouble Shooting TSEC/KL-7 with the Oscilloscope- pages 157 through 159. 

c. Chart No. 3-Typical Voltage Readings-page 161. 
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CHART NO. I-TROUBLE SHOOTING TSEC/KL-7 

TABLE 1 

• • 
KEYBOARD AND SLIDING CONTACT BOARD ASSEMBLIES 

..... 
~ 

0 
:= 
0 
z 
> 
I::"' 

Trouble 

Motor does not run when selector handle is turned from 
0 position, and filaments do not light. (~also 

Tables 2 and 3.) 

Dead key switch in P, E, and D operation. (~also 
TableS.) 

Roving dead key switch in E or D operation, and per. 
manent dead key switch in opposite, D or E, opera-
tion. P operation normal. (See also Table 4.) 

Roving dead key switch in E and D operation, but 
normal operation in P position. 

No printing unless RPT key switch depressed. Rotor 
stepping normal. In figures condition, only single 
eharacter prints with depression of RPT key switch. 

Keyboard dead in P operation, but operates normally 
in E a.nd D opera.tions. 

No automatic stepping wben selector handle moved 
from P to E position. 

I Probable Cauae Remedy 

Loose connection under power cable and cover plate Tighten loose c:onnection. 
assembly. 

Broken power cable conductor. Replace power cable. 
Defedive power switch or bent sprinsleal. Replace switch orstraighten spring leaf and check 

leaf tension. 

Dirty key switch contact. Clean key switch contact. 

Open between P pressure contact and pulse generator. Cheek continuity of key circuit. 

Dirty or defective E or D pressun. contact. Clean or replace defective pressure contact. 

Open between E or D pressure contact and cipher unit. Check continuity of key circuit. 

Dirty shorting bar. Clean sliding contact board assembly. 

Open in keyboard common post. Clean or repla.ce keyboard common post. 

Open or dirty contact a.t K5. Cheek continuity between K3, K5, and K4. 

Faulty contact between K20 and K21. Clean sliding eontact ooa.rd assembly. 
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Trouble 

Motor does not run when selector handle turned from 0 
position, but !\laments light. (See also Tables 1 and 3.) 

Depression of any key switch results in repeat operation. 

Depression of any key switch results in repeat operation. 
Neon glow lamp cannot he extinguished, and de pres-
sion of set key causss continuous printing. 

Depression of RPT key switch by itself results in contin-
uous operation. Depression of any key switch results 
in misprinting. 

Keyboard dead in P, E, and D operations. (See also 
Table 8.) 

a. Except when RPT key switch depressed. 

b. Except for FIG and LET key switches. 

c. FIG and LET key switches dead aloo, but motor runs 
and filaments Ught. 

Motor runs but filaments do not light. 

-- - -- - --. 

• • 

CHART NO. 1-(Continued) 

TABLE 2 

CONTACT PANEL ASSEMBLY 

Probable Cauoe 

Open clreuit in contact panel wirin~r. 

Inadequate bias at ableld rrid to tubs VIOl. 

Defe<ltive hiss supply at point common to all tubes. 

Inadequate hiss at control grid of tubs VIOl. 

Bias at shield l[rid of tube VlOl not removed witlr de-
pression of key switch. 

Defective tubes VlOl or V102. Open or short in cir-
cuitry of tubes VIOl or V102. 

Shorted resistor R119. 

Open in· filament-circuit. 

• 

Remedy 

Check continuity between Ml and M2 with key-
board and slidintr contact panel 8ssemblies in 
position. 

Check for defeetive tubs VIOl or Vl04. Check 
for open or short in circuity of tube V104. 

Check bias supply at points common to all tubes. 

Check for abort between cathode and control rrid 
of tube VlOl. Chccldor aborted resistor R106. 
Check for defective tubes VIOl or V102. 

Check for open or abort in circuitry" of tubes VlOl 
or V102. 

Check for defective tube V104. 
Check for open in ftlament circuit for tubs V104. 
Cheek for open or abort in circuitry of tube Vl04: 
Check lor open in repeat cam switch. 

Replace defective tubs. 
Check circuitry for tubes VIOl and Vl02. 

Replace resistor R119. 

Check continuity of filament cireuit. 

-
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Trouble 

Neon glow lamp does not light when FIG key switch 
depressed. (See also Table 8.) 

Neon glow lamp does not extinguish properly when LET 
key depressed. (See also Table S.) 

a. Neon glow lamp lights when machine turned from 0 
1 poeition, and depression of LET key switeh does not 

extinguish it. 

b. After first sbift from Fl G to LET condition, de-
pression of letters key switch does not extinguish 
neon glow lamp. 

c. Neon glow lamp extinguishes only momentarily when 
LET key depreslll!d. 

Keyboard action sluggish, some key switches seem desd, 
and depression of key switch eaWieS motor to drag. 

• • • 
CHART NO. I-TABLE 2 (Continued) 

Probable Cauae Remedy 

Defective neon glow lamp. Replace defeetive neon glow lamp. 
Defeetive diode 0108 and 0106. Replace defective diodes. 
Open between K86 and J2. Check continuity between two points. 

!~~adequate bias supply for tube V103. Check bias supply for tube V103. 

Open remtor RU6. Replace Rll6. 

Shorted resistor Rl18. Replace resistor Rl18. 

Shorted resistor Rll4 •. Replace resistor R114. 
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Trouble 

Paper tape does not space properly. 

a. Erratic or no double spacing in E operation. 

b. Five-lettet groupings occur in P or D operation. 

c. Erratic spacing in P operation. 

Ribbon reversing mechanism does not function prop-
erly. 

a. More than two printing operations necessary for 
ribbon to reverse. 

b. Ribbon does not apace properly. 

Machine does not print properly. 

a. Printing either too heayy or too light. 

b. Wrong character prints, but rotors step properly. 
Machine cannot decipher its own message. 

c. Rotors step in prescribed pattern but no printing 
occurs. 

• • 

CHART NO. 1-(Continued) 

TABLE 3 

PRINTER UNIT ASSEMBLY 

Probable Cause 

Defective double-drive ratchet pawl spring. 
Defective detant ratchet pawl spring. 
Defective double-drive ratchet oompresslon spring. 
Effective length of double-drive ratchet pawl too long 

or too short. 

Defective atop pawl spri11g. 

Maladjusted no-back pawl. 
Defective si~~gle-drive ratchet pawl spring. 

Improper right or left ribbon spool spring tension. 

Improper shifting lever spring tension. 

Maladjusted print hammer. 

Maladjusted figured wheel. 

Short in print magnet. 
Mechanically defective print magrtet. 

• 

Remedy 

Replace defective spriDg. 
Replaee defective spring. 
Replam defective aprillg. 
Adjust e1fective length of doubie-<irl've ratchet 

pawl. 

Replace defective spring. 

Adjuat no-back pawl. 
Replace defective spring. 

Replace defective spring. 

Replace defective spring. 

Adjust print macnet eccentric. 

Adjust figured wheel. 

Check continuity in print magrtet circuit. 
Replam defective print magnet assembly. 

• • 

~ a: 
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Trouble 

Dead keys revealed in printing operationa. (See also 
Table 1.) 

a. Dead key switch in P operation, and roving dead 
key switch in E and D operation. 

b. Same character prints when either of two keys de
pressed. 

Timing unit cam ~witches do not operste correctly. 

• 
CHART NO. I-TABLE 3 (Continued) 

Probable Cause 

Dirty contac:t at pulse generator. 

Short across two contacta at pulse generator. 
Short across two character coils in pulse generator. 

a. Single letter prints followed by slight buzzing noise I Maladjusted charge cam switch. 
and failure of neon lamp to ignite when FIG key 
switch depressed. No further printing possible un-
less selector handle switched from P to 0 position 
and back to P. 

b. No printing except when RPT key switch dep1'<!8Sild.l Maladj~ repeat C8lll switch. 

c. Machine shifts to figures condition in E or D oper- Maladjusted letters cam switch. 
ation, but automatically returns to letters condition 
on next key switch ope:ratiOD. (See also Table 2.) 

d. Machine shifts to letters condition in E or D opera- I Maladjusted figllteS cam switch. 
tion, but automatically returns to figures conditio11 
on next key switch operation (See also Table 2.) 

'· Sluggish but normal keyboard operation. (See also I Maladjusted charge cam switch. 
trouble listed under Motor-Generator (Table 8). 

• 
Remedy 

Clean dirty contac:t. 

Repair shorted contacts. 
Replace pulse generator assembly. 

Adjust ch&fie cam switch. 

Adjust repeat cam switch. 

Adjust letters cam switch. 

Adjust figures cam switch. 

Adjust charge cam switch. 

• 
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Trouble 

Tinting shaft does not cycle properly. 

a. Machine prints but does not cycle. 

b. Occasional double eyele durilll! printing or when 
selector handle turned from P to E position. 

c. Continuous loud chatter on attempting to cycle tim• 
ing shaft. 

d. Continuous buzz between cycles. 

•· Continuo:>us cycling of timing shaft. 

Motor-Generator and controller does not function prop
perly. 

CHART NO. 1-TABLE 3 (Continued) 

P~obable (:au.., 

Defective clutch pawl sprina. 
Shorted or leaky ~pacitor C109. 

Maladjusted clutch trip magnet position. 
Clutch trip magnet arntature sticking to magnet eore. 

Defective clutch detent pawl spring. 

Defeetive clutch detent pawl sPring. 

Broken clutch trip magnet annature retaining spring. 

a. l{eyboard reaction sluggish and ftgured wheel prints I Inadequate motor speed. 
on leading edge or character. (See also trouble listed 
under Timing unit cam switches ... (Table 8}.) 

b. Motor does not run when selector handle turned !rom 
0 position, but tube filaments light. '(See also Tables 
1 and 2.) 

c. l{eyboard dead and no automatic stepping of rotora 
between P and E position, but motor runs and rotors 
step properly. (See also Table 2.) 

d. Motor ov-erspeeds. 

Pressure oontacts 'N 1 and N2 do not meet mating con
tacts on contact panel assembly. 

Defective motor brush. 

Pressure contacts N3 alld N 4 do not meet mating con
tacts. 

Loose connection at negative eoeflicie11t resbtor. 

Loose conne.:tion at adjustable resistor. 

Remedy 

Replace defective spring. 
Replace eapaeitor C109. 

Adjust clutch trip magnet position. 
Clean magnet core and armature. 

Replace defective spring. 

Replace defective spring. 

Replace clutch trip magnet &ll!ll!lllbly. 

Cbeek motor speed adjustment. 

Check motor-generator and controller alignml!nt. 

Check intemai continuity o! motor circuit. 

Check motor-generator and controller contact 
aligllment. 

Check continuity between N3 and N4. 

Tighten loose oonneetion. 

Tighten loose connection. ~ 
> 
r=:: 
I 

~ 
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CHART NO .. 1 (Continued) 

TABLE 4 

• -
ROTOR STEPPING AND CIPHER UNIT ASSEMBLIES 

..... 
g: 

0 , 
a=i 
z 
> r:-

Trouble 

Cipher unit does not maintain stepping pattern. 

Depression of set key in P operation does not step rotor. 

Ciph~r unit does not maintain stepping pattern, but 
individu.l rotors step correctly when set keys are de-
pressed in P operation. 

Stepping magnets do not energize but timing shaft cycles. 

No stepping magnets energize in P operation, but tim-
ing shaft cycles. 

No stepping magnets energize in E or D operation, but 
timing shaft cycles. 

Stepping magnets energize in P position, but rotors do 
not step. Otherwise operation normal, i. e., depres-
sion of key switch results in normai printing. 

Probable Cause 

Maladjusted actuator switches. 

Slu£Eish action in stepping magnets. 

Improper enga&ement between carrier drive linka&e 
and rotor. 

Maladjustments in rotor stepping magnet positions. 

Open at terminal # 6 on one of the 11ctuator switches. 

Open in common connection. 

Open 24-volt connection in P operation. 

Open 24-volt connection in E and D operation. 

Open return cireuit to clutch trip magnet. 

Remedy 

Adjust actuator switch contaet dearan~. 

Clean actuator switch contacts. 

Clean armature and core of dirty magnets. 

Apply drop of oU to eccentric pin of defective 
carrier linkage. 

Cheek hold-down and drhre pawl sprin& tensions, 
and replace defective sprinp. 

Check rotor stepping drive pawl effective length 
adjustment • 

Cheek rotor stepping magnet position adjustment. 

Repair open eireuit. 

Cheek continuity of common circuit of rotor step. 
ping unit. 

Cheek continuity of 24-volt circuit for P operation. 

Check continuity of 24-volt circuit for E and D 
operation. 

Cheek continuity of clutch trip magnet return 
circuit. 

- --- -- --

~ 

~ 
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T~ouble 

In P operation, more than single rotor steps when ~t 
key depressed, and depression of key switch C!aUMS 
rotor stepping. 

Timing shaft cycles continuously in P operation owing 
to continuous energ!zatlon of clutch trip magnet. 

Counter unit does not function correctly. 

Dead keys in E and D operation. 

a. Roving dead key switch in E and D operation. 

b. Roving dead key switch in E or D operation, and 
pennaneri.t dead keY in opposite (D or E) operation. 
(See also Table 1.) 

~ • 

CHART NO. 1-TABLE 4 {Continued) 

Probable cause 

24 volta forE and D operation shorted to 24 volts for P 
operation. 

Short between # 1 and # 4 on actuator awiteh. 

Maladjuated counter a.nn. 

Open in reentry circuit. 

Open In one of the rotors. 

Open in one of the 26 entry circuits in cipher unit on 
either E or D side • 

• 

Remedy 

Locate short in rotor steppina: unit. 

Locate short in rotor stepping unit. 

Adjust counter ann. 

Cbeck continuity of reentry circuits in rotor step-
ping unit. 

Cheek rotor continuity through cipher unit. 

Locate and repair open. 

- ---
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I Note: It. is ~uggested that the information outlined below-be used as an aid in isolating troubles in the electronic circuits of TSEC/KL-7. 

CHART NO. ~-TROUBLE SHOOTING TSEC/KL-7 WITH THE OSCILLOSCOPE I 
The chart is ba.owd on the assumption that the motor runs when the sek>etor handle is operated, but there is no printing. The circuit 
tracing should be conducted in the order given, st8.rting with tube VlOl, and proceding back through the gate and character pulse 
circuits until the defective component is determined. The representative waveform$ illustrated were modeled (rom actual scope 
presentations using a sweep triggered by key closure. Allowable tolerances in oscilloscopes and TSEC/KL-7 machines may result 
in waveshapes which vary slightly from those illustrated. 

TW Point-Plate of tube 
VIOl (Fl and F2) 

__ 1 20C ..; 

~~" 
Test Poi»t-8hield Grid 

of Tube VIOl (XI) 

ovl-n '" v \. 
~ . I 

__ $ GATE TJ!!!!LSJ"AGE 

Print Drive Pulse 
Distorted Pulse I 

1. Defective print magnet 
2. Dirty or defective ·charge eam switch 
3. Open capacitor ClOt, Ct02,. Cl06, 

or C!07 
4. Defective resistor R127 

SHARPENER PULSE CIRCUIT (see page 159) 

Gate Pulse 

Distorted Pulse 
1. Distorted tnmsient gate puJae 
2. Defective tube V104 
3. Open charge cam switch 
4. Defective print magnet 

Test Point-Plate # 1 of · I 
tube VI04 (V3) 

~-----=M~u~ltl~·~=·b=~~OO<~P~ui=~~Dm~.torted~~~P~w~~-------, 

I 

f 
l 
~0 
_;i!:l 
..,9 
iz ... ~ 

I~ 

Test Point-Cathode of 
tube Vl04 (XlO) 

r .. t Poi>Jt-Cathode or 
diode 0115 (Vl4) 

-~ ---~200V 

L---·OV 

l. Shorted or open capacitor C105 
2. Shorted or open resistor R114, Rl26, 

or R131 
3. Defective tube V104 

Transient Gate Pulse 
Distorted PuL... I 

1. Defective diode DlOl, 0102, or 0115 
2. Shorted transformer (TIOI) 
8. Shorted pulse coil 

Transient Pulse 
rn.tnrted Pul ... 

1. Shorted or open capaciW Cll6 
2. Shorted RPT frey 

3. Defective tube V104 
4. Shorted ... open oapacitor Cl17 
5. Open resiator RUB 

No Pulse 

1. Defective tube VIOl 
2. Open print matenet 
3. Open charge cam switch 
4. Shorted capacitor CIOI, Cl02, ClOG. 

. or C107 
5. Shorted resiator R127 

No Pulse 
1. Shorted RPT key 
2. No transient gate pulse 
3. Open repeat cam switch 

No Pulse 
1. Abseenee o( transient pulse 
2. Open capacitor Cl05 
3. Open resistor R114 or Rl31 

No Pulse 

1. Shorted or open pulse coil 
2. Defective or·dirty key eontact.B 

No Pulse 
1. Defective tube V104 
2. Shorted RPT frey 

3. Shorted eapacitor Cll6 
4. Open repeat cam switch ~ 

~ 



DOCID: 3559658 

• • 
c• .•·-; '.·.,;.·-.,, '•• .,, 

T-.-"1 '>-~~..,·~~--, .. .,...-o., ....... """':'" 

[_ 

• 

9 
~ 
~ 

! :r: 
; ~ 
m a • • 0 5t 
~ c 
5 ga 
§ ~ 
'g i 

I 

~ "' .. g 1!. 
!. 'J 
e ' 

il: 

• 
( 

l T"' Poi1ti-Grid of 

SHARPENER PULSE CIRCUIT-(Continued !rom page 157) 

tube VIOl (VI) 

+26V -- I 

·24V--l.-
SHARPENER TUBE STAGE 

tube Vl02 "(X2) 

·ner Pulse 
Distorted Pulse 

1. De!eetive tube VIOl 
2. Shorted or leaky capacitor Cll4 
3. Defective print magnet 
4. Defective cbarp earn midi 

T ... Poi1t1-l'late of I 
L. ____ :;;.Sbarpener===-·-"T.::ube:,:D'"'::::=.:.:ery?Pu;,;Pulse:,:lse=---,, 

1 r-"" --- v ·- •60V 

-•20 v 

1. Distorted input to tube VI02 
2. Defective tube V102 
3. Defective capacitor Cl13 or Cll4 
4. Defective resistm Rl!l 
5. Ineorreet bias on tube V102 

T"' ~~~Y.S)-1 Sb&rpener T~= Pulse I 

"'"l 
+ !OV 

1. Di.wted input to tube V102 
2. Shorted capacitor Cl14 
3. De!eetive tube Vl02 
4. !D<:OI'l'O<I bias on tube VI02 
6. Defective ,..;.tor Rlll or Rl20 

No Pulse 
1. Open capacitor C114 
2. No output from sharpener tube 

No Pulse 

1. No input to tube V102 
2. Defective tube V102 
3. Open or shorted capacitor C113 

No Pulse 
1. No input to tube V102 
2. Defective tube Vl02 
3. Open resistor Rill or R120 
4. Incorrect bias on tube Vl02 

• 

l 

I 

I 
--i- ------------- ----------

r 
lo 
... ,. 
l!l--Cl 
"'2 
i~: 

Test Pmnt-Control grid ·l 
of tube V102 (Pin #I) Character Pulse liiput To Tube V102 

+30V- \ 

ov-___J y-
-25v_ 

Test Poi-control (!rid L 
of tube V102 (Pin #1) 

::5) 
-25V_ v-

Distorted Pulse No Pulse 
1. Distorted alpbebet ebaraeter pulse 1. No alphabet ebaraeter pulse 
2. Defective pulse lralisformer 2. Open or shorted pulse ~onner 
3. Defective pulse generator eoil 
4. Incorr.et bias on tube Vl02 
6. Shorted capacitor Cll3 or Cll4 
6. Defective diodes DI01, 0102, or D116 

Alpha-Numene Cbaraeter Pulse Input to Tube VI02 
Distorted Pulse I No Pulse 

1. Distorted alpha-numerie pulse 
2. Defective seeondary of pulse 

lralisf......,(TIOI) 
8. I..........t bias on tnbe Vl02 
4. Shorted capacitor Cl18 or Cl14 

l. No alpba-nnmerie ebaraet.er pulse 
2. Open or shorted pulse lralisformer 

Test Poitot-Catliodo of 
diode Dl16 (Vl4) I Character Pulse Ontput of Puloe Tralisfonner 

·;;L'" Distorted Pulse I No Pulse 

1. Bad diode DlOI, DIOZ. or Dl16 
2. Shorted pulse coil ~ 
3. Shorted lralisformor (T101) 

1. Shorted or open pulse eoil. 

2. Defeeti•e '"' dirty key oontaeta 

'< 

i 
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CHART NO.3-TYPICAL VOLTAGE READINGS 
(with 20,000 ohms VOM at 14-volt input) 

KAM-lfTSEC 

The following voltage readings were all measured from terminal points which are pointed 
out on the schematic wiring diagram in this publication. Use of these readings along with the 
schematic and the wiring diagram provide a convenient means of trouble shooting the TSEC/KL-7. 

The readings given on the following chart are measured from the de~;ignated terminal point 

1 
to terminal C9 on the common bus, unless otherwise specified. 

Terminal Terminal 
From Read in!! (l) f'rom Reading (1) 

-
Al 0 Wl -65 to- 75 
A2 0 . W2 +215 
A3 + 24 (4) W2 +190 (2) 
A4 + 24 (5) W8 +215 
Cl +24 W7 0 
C2 + 19 W8 +220 
ClO + 6.5 Xl - 19 (6) 
Cll - 30 Xl 0 (7) 
U4 +240 X3 +180 (8) 
U4 + 180 to + 190 (2) X3 +220 (9) 
Vl -27 X4 +180' (8) 
V5 +240 X4 +230 (9) 
V5 +205 (2) X9 + 40 
V6 + 1 Y5 - 8.5 
V6 + 17 (3) VlOl-1 - 27 
V14 +200 M3-M4 (10) 150-165 AC 

Note: (1) All readings taken with machine in letters operation, 

88!'ifl815P'ITih' 

unles.~ otherwise specified. 
(2) Figures operation. 
(3) Figures operation, plain or decipher operation. 
(4) Encipher or decipher operation. 
(5) Plain operation. 
(6) RPT key released. 
(7) RPT key depressed. 
{8) Figures condition. 
(9) Letters condition. 

(10) Measure between M3 and M4 using AC scale. 

161 Chanae No.2 
(Chaap No.8 to KAM-1/TSEC, 16 May 1958} 
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8200-SUPPLEMENTARY INSTRUCTIONS FOR TRAINED • 
MAINTENANCE PERSONNEL 

8201. CE 87383 Stator and End Bell Assembly. 

a. The CE 87383 Stator and End Bell Assembly is' a special component grouping of parts designed 
to meet the critical tolerances necessary in the pulse generator. It comprises the following 
parts: · 

(1) CE 87053 Rotor 
(2) CE 11276 Loading Spring 
(S) CE 87055 Stator and Contact 
(4) CE 11286 Stator 
(5) CE 87060 End Bell and Tape Feed 

(6) 

(7) 

{8) 
(9) 

(10) 

CE 87064 End Bell 
CE 87050 End Bell 
CE 54599 Spacer . 
CE 11834 Screw 
CE 14595 Ball Bearing 

b. Disassemble the CE 87383 Stator and End Bell Assembly as follows: 

Note: Procedures outlined below assume that the pulse generator has been disassembled as 
described in paragraph 7307. Further, the gear housing should be removed by means 
of the four CE 11842 screws and the CE 11830 lock washers. 

(1) Remove the four CE 11834 screws that secure the stator between the two end bells. 
(2) Using a soft headed ham~er, tap off the CE 87064 front end bell, taking care not to 

damage the tape and ribbon feed drive shaft. Pick off the four CE 54599 spacers. 
(3) Pull out the CE 87053 rotor. 
(4) Using a soft headed hammer, tap off the CE 87050 rear end bell. 
(5) Reassemble the stator and end bell assembly, pulse generator, and printer unit. Mount 

the assembled component on a TSEC/KL-7 and perform the test procedures outlined in 
paragraph 3004. 

8l0l. Detailed Procedures for Disassembly of Motor-Generator and Controller Assembly. 
' 

Note: The following procedures detail the necessary method for removing and replacing the 
motor-generator armature. Although pertaining s~cifically to the CE 88000 motor
generator, these instructions may also be used as a guide for replacing the armature in 
the CE 87420 motor-generator and controller assembly. 

GQ~fFIQIS.rlTI!Jl 162 Chante No.2 
(Cbanae No.2 to KAM-1/TSEC, lli May 1$1>8) 
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· a. Disassemble the motor-generator using the procedures outlined below: 

(1) Remove the printer from the equipment. Then remove the right and left hand dust 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 
(8) 

shields that cover the timing unit. 

Remove the four CE 11842 screws and four CE ~1830 lock washers that secure the motor
generator to the rest of the printer and separate the printer into two sections. 

Remove the end cover and the controller by unscrewing the two CE 11821 nuts, the two 
CE 11825 lock washers, and the two CE 14542 washers. 

Remove the CE 88022 pinion gear by unscrewing the CE 11821 nut and the CE 11825 
lock washer. Remove the CE 88085 key from the armature shaft. 

Loosen the two setscrews and pull the CE 88001 governor from the armature shaft. 
Remove the two CE 88029 governor brush assemblies from the eqd cap assembly. Re
move the two CE 88008 brush retaining caps and the motor brushes. 

Remove the two CE 88035 standoffs from the motor-thru-bolts and pull the CE 88006 
end cap assembly from the armature shaft. Make certain of the number of the CE 88034 
shims when removing the cap so that the bearing will be correctly shimmed when the 
motor is reassembled. 

Pull out the armature from the rear of the motor housing. 

Remove the two CE 88084 bearings and the CE 88028 oil slinger from the armature. 

Note: The front bearing may not pull out with the shaft. If so, remove the bearing 
from the motor housing. 

b. Prepare the new motor-generator armature for insertion into the unit as follows: 

Note: Replacing the armature requires special test fixtures. Ordinarily this type of main. 
tenance is reserved for major repair depots. 

(1) Mount the oil slinger that was previously removed from the discarded armature into 
position with the boss toward the rear of the shaft. Mount the two CE 88084 bearings 
on the shaft. The bearing should present a light press fit to the shaft and a slip fit to 
the bearing housing. Select new bearings if the old bearings cannot meet these require
ments. Press bearings securely into position on the armature shaft. 

c. Reassemble the motor-generator and controller assembly as follows: 

(1) Insert the armature into the motor housing with the rotor end foremost. Replace the 
CE 88006 end cap as..<;embly, making c•~rtain that the CE 88084 bearing is correctly 
shimmed. When replacing the cap assembly, align the notch in the cap with the pin in 
the motor housing and press the cap into position. 

(2) Tuck wires from the brush holders under the field coil insulators. Make sure that the 
wires are positioned so that they will clear any moving parts. Replace the two CE 88035 

QQ~IFIQJS~lTh\b 162.1 Chanae No. t 
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standoffs on the motor~thru-bolts. Replace the CE 88030-1 positive brush assembly and 
the CE 88008 retaining cap in the top side of tt& end cap. Replace the CE 88030-2 
negative brush assembly in the bottom side of the end cap. 

(3) Check the contact of the brush against the periphery of the commutator. At least 75 
percent of the brush surface must engage the commutator. To achieve this, a run-in 
period may be necessary after which the commutator surfaces should be cheeked and 
cleaned. Check also to see that there is no bind between the brushes and the brush 
holders. · 

(4) Replace the two CE 88029 governor brush assemblies. Replace the governor onto the 
armature shaft. Make certain there is about 0.030..inch clearance between the brush 
holders and the governor before tightening the setscrews. 

(5) Replace the CE 88085 key, the CE 88022 gear, the CE 11825 lock washer, and the GE 
11821 nut on the armature shaft. 

(6) Remount the end cover using the two CE' 14542 washers, two CE 11825 look washers, 
and the two CE 11821 nuts previously removed. 

(7) Reassemble the motor-generator with the rest of the printer, using the CE 11842 screws 
and the CE 11830 lock washers previously removed. 

(8) Remount the printer onto the TSEC/KL-7 and check the motor speed adjustments as 
outlined in paragraph 6337 (or par. 6334 if using the old style motor-generator). · 
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'9001. ldentifyin~ Parts. 

CHAPTER 9 

REPLACEMENT PARTS 

9000~GENERAL 

KAM-l/TSEC 

a. Delays resulting from shipment of an incorrect part, or the inability to identify the part re
quested, can be eliminated by careful use of the replacement parts section of this document. 
Drawings representing most of the procurable parts and assemblies, with the part number 
and name shown, and a numerical list of parts and assemblies have been included in this pub
lication. After the desired part has been identified on the drawing, and the part number 
ascertained, the number should be looked up in the numerical list to determine whether any 
specified ordering instructions have been noted therein. 

b. The numerical list of parts indicates the part number, nomenclature, total quantity used, the 
assembly number the part is used on, and the number of the figure where the part is illus
trated. If the notation "Sev" appears in the ''Used On" and/or "Fig. No." columns, it in
dicates the part is used on more than two figures. The letters "N. I." in the "Fig. No." 
column indicate that the part is not illustrated. 

9002. Orderin~ Parts.-Parts shall be ordered in accordance with instructions issued by the 
Department or Agency having custody of the equipment. 

Note: Navy holders shall order parts in accordanee with instructions issued by the Bureau of 
Ships. 

1 9003~ Disposal of Worn and/or Defective Parts.-Wom and/or defective parts shall be dis
posed of in accordance with instructions issued by the Department or Agency having custody of 
the equipment. 

Note: Navy holders shall dispose of worn and/or defective parts in accordance with instruc
tions by the Bureau of Ships. 

9004. Emer~ency Repair.-In emergencies, the cryptographic repair facilities of any of the 
Services may be utilized by any other Service. 

9005. List of Abbreviations.-The following abbreviations are used in the List of Common 
Parts by 'rypes, the Numerical List of Parts, and on illustrations. 

'..JVl'\Ol IDL1"4 I Llt::::S 

Abbrevia dons 

amp 
approx 
Bind. H 
cad. 
CHHSSS 
CHSS 
CRS 
csk 
cs 
ctr 

163 

Definitions 

ampere 
approximately 
binding head 
cadmium 
case-hardened highspeed screw steel 
case-hardened screw steel 
cold-rolled steel 
countersunk 
carbon steel 
center 

Chanae No.3 
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Abbreviations 

cyl 
dia 
FH 
Fil H 
ft 
h 
HexH 
HSCHS 
ID 
in. 
lg 
loa 
mtg 
oa 
OD 
oz 
pi 
RH 
shldr 
sq 
ss 
SST 
stl 
term 
thd 
thk 
uf 
w 
w 
w/ 
ww 
v 

164 

Definitions 

cylindrical 
diameter 
flat head 
flHister head 
foot/feet 
high 

KAM-1/TSEC 

hexagon/hexagonal head . 
highspeed case-hardened steel 
inside diameter 
inch 
long 
length over an 
mounting 
over all 
outside diameter 
ounce 
plated 
round head 
shoulder 
square 
screw steel 
stainless steel 
steel 
terminal(s) 
thread 
thick 
microfarad 
watt 
wide 
with 
wire wound 
volts 
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9,006. Stamping Register Number On KLK-7(fSEC Nameplate.-When replacing a CE
~7063 shell that has a register number stamped on the KLK-7/TSEC nameplate with one that 
4oes not have a register number, the AT16603 riveting fixture must be used. Mount the new 
!:!hell on the fixture and stamp the number of the old shell on the nameplate of the new shell. 
Destroy the nameplate on the old shell. 

I Note: Stamping the nameplate without mounting the CE 87063 shell on the AT16603 rivet~ 
ing fixture may damage the surface of the shell sufficiently to cause rotors to bind. 
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Folded Pages 167 and 168 
Contain 
Fiture 1 

1. Ccmtaet 8aard 
2. Baae 
8. Seleetor lh.ndle 
4. Careyinc Cue 
6. Left.-laaad Bracket 
6. Printer 
'l, Shock Mouat 
8. Opentilla: :U,ht Holder 
1. Spwe Ribbon and Copy Holder 

10. Lateb 

CON£'WlMTit L 

KAM-1/TSEC 

Fit- l 

11. Cable 
12. Operating Licht 
18. Canyins- Cue Cover 
14. Futeaer MountiDc 
15. Richt-ban.d BJ'&Cket 
16. Cipher Unit 
17. Rotor Steppinc Unit 
18. Fuae Holder 
19. Power Cable 
20. Keyboard 

167 Chang,e No.3 
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1. Contact Board 
2. Baae 
8. Selector Handle 
4. Carrying Case 
6. Left-hand Bracket 
6. Printer 
7. Shock Mount 
8. Operating Light Holder 
9. Spare Ribbon and Copy Holder 

10. Latch 

OQP'Hi:I:Qi~TJ H 

KAM-1/TSEC 

Fta. t 

11. Cable 
12. Operating Light 
13. Carrying Caae Cover 
14. Fastener Mounting 
15. Right-band Bracket 
16. Cipher Unit 
17. Rotor Stepping Unit 
18. Fuse Holder 
19. Power Cable 
20. Keyboard 

. 168 Chanae No.3 
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Folded Pages 169 and 170 
Contain 
Figure 2 

-------

1. Pulse Geaerator Contuta: 
2. Tim.ine Ualt Contacts 
3. Motor Generator ControUer Contacta 
.t. Spare JAN 2D21 Tube Shield 
5. Spare JAN 12AX7 Tube Shield 
G. Cipher Urlit Contacts (encipher) 
1. Operatlns Liaht Soeket 

Fta. 2 

169 

KAM-1/TSEC 

8.B.._ 
9. Cipher Unit Cootacta (decipher) 

10. Neon Glow Lamp 
11. Sta.Dd-ofl' 
12. Keyboard. Contacts 
18. Follower 

Change No.3 
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Fta. 2 

1. Pulse Generator Contacts 
2. Timing Unit Contacts 
3. Motor Generator Controller Contacts 
4. Spare JAN 2D21 Tube Shield 
5. Spare JAN 12AX7 Tube Shield 
6. Cipher Unit Contacts (encipher) 
7. Operating Light Socket 

170 

KAM-1/TSEC 

8. Base 
9. Cipher Unit Contacts (decipher) 

10. Neon Glow Lamp 
ll. Stand-oft' 
12. Keyboard Contacts 
13. Follower 
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Folded Pages 171 and 171 

Contain 

Fiture 3 

..,.....--

1. Print Magnet 
2. Fitured Wheel 
3. Ribbon CoVl!r 
4. Dust Cover 
5, Ouat. Cover 
6. Oust Cover 
't. PYlae Generator 
s. R.ear-end Bell 
t. Geu HowriDe 

10. Feed-roller (ollower 
11. Paper-talpe Guide 
12. Paper-tllpe Feed RoiJ 

Fl&. 3 

171 

KAM-1/TSEC 

13. Generator (section) 
14. Motor {aeetion) 
16. Motor Generator and Controller 

Auembly 
tft Controller (section) 
1't. Dust Cover 
18. Swivel Pin 
19. Drive Link 
20. Paper Tape Container 
21. Guide Blotk 
22. Dust Cover 

ORIGINAL 
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1. Print Magnet 
2. Figu)'OO Wheel 
3. Ribbon Cover 
4. Dust Cover 
6. Dust Cover 
S. Dust Cover 
7. Pulse Generator 
S. Rear-end Bell 
9. Gear Housing 

10. F~!!!d-roller Collower 
11. Paper-tape Guide 
12. Paper-tape Feed Roll 

gQ{IIli'19P~I:'Wa 

KAM-1(fSEC 

FiQ.. 3 

13. Generator (section) 
14. Motor (se~tion) 
1~. Motor Generat.Qr and Controller 

Assembly 
16. Controller (section) 
17. Dust Cover 
18. Swivel Pin 
19. Drive Link 
20. Paper Tape Container 
21. Guide :Block 
22. Dust Cover 

ORIGINAL 
172 
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Folded Page 173 and 174 
Contain 
Fie,ure 4 
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I 
_j_ 

KAM-l(fSEC 

Fta. 4 

1. Latch 
2. Cipher Unit Assembly 
3. Tape Holder 

5. Screw ASMmbly 
6. Set Key 
7. Rotor Stepping Unit Assembly 

4. Frame 

173 Chang.e No.3 
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1. Latch 
2. Cipher Unit Assembly 

··, 3. Tape Holder 

'- 4. Frame 
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Fla. 4 

5. Screw Assembly 
6. Set Key 
7. Rotor Stepping Unit Assembly 

174 Change No.3 
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Folded Pag,es 175 and 176 

Contain 

Figure 5 

S8lfPIBeU'fbtb KAM-1/TSEC 

~ 
--~~8 ~ 

L Shell 
2. Rotor Assembly 
S. Alphabet Ring 
(. RetaiDinl Rina 
6. Riaht-b&Dd End Plate 

QQJIFIRIUt=FI Is 

,.. -

P176 

Fig. 5 

6. Noteh Rlng 
7. Rotor Core 
8. Rotor Shalt 
9. Left-hand End Plate 

175 ORIGINAL 
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Fie. s 
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(- 1. Shell 
2. Rotor Assembly 
3. Alphabet Ring 
4. Retaining Ring 
6. Right-hand End Plate 

6. Notch Ring 
7. Rotor Core 
8. Rotor Shaft 
9. Left-hand End Plate 
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Folded Pates 171 and 178 

Contain 

Fltufe 6 

KAM-l(l'SEC 

Fig. 6 

1. Conneclor 5. Terminal Box 
2. Cable 6. Mountinr Assembly 
3. Mou.ntlnt Plate (not visible) 7. Plywood Backboard 
4. TSEC/KL-1 Cable 

177 ORIGINAL 
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Fill. 6 \ 

~Terminal Box 1. Connector 
2. Cable 6. Mounting Assembly 

e 7. Plywood Backboard 3. Mounting Plate (not visible) 
4. TSEC{KL-7 Cable 
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I. Shoulder Straps 
2. Lashing Rope 

Fig. 7 

3. Canvas 
4. Packboard 
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PRINTING PHASE 
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®SELECTED PULSE IS) 

.. tO ~ .~ !15 40 4S ~ ~ ~ ~ ~ ~ ~ " ~ ~ ~ ~ uo 11,5 ";0 ~ l:tO ISS 

I I I , I I -- I , -- _d 
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........ 't 

N" Preeent 

®:~~u;~.~' 
G-. @ ;:~;E~.t.MM[A ~~-~--------------------------------------~---------------1 /Ciutclo [ft ..... 

r-"" ® ~~~~~ PAWl. 

' STEPPING PHASE 
CD::~ 
@!::.: SttMt 
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~ DfltiVE SHAFT MOT10H 
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INSTALLATION 

,------- LATCH 

FIGURED WHEEL 
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SELECTOR HANDLE ASSEMBLY-----.. 

INDICATOR Pt.ATE -------.._ 

KEY CHASSIS AND t------..,;' 
RAIL ASSEMBLY 

HOUSING ASSEMBLY ~ (~ 
R r ~ . 

RADIUS ARM ASSEMBLY '~ "' 

CRANK PIN------------=~----" 

SLIDING CONTACT BOARD AND r---------~ 
GUIDE RAIL ASSEMBLY . 

KEY CHASSIS AND!----------. 
RAIL ASSEMBLY 

SELECTOR HANDL£ 1-----... 
ASSEMBLY 

INDICATOR PLATE ------,_ 

SPAC£ BAR ASSEMBLY--------... 

RNL------------------, 
CLEVIS _. 

LUG 

'"F.YISPIN ~ 
CABLE ~ ~ 
PRESSURE CONTACT ASSEMBLY ______ ..,... 

ARM 

' 
KAM-1/TSEC 

GROMMET 

HOLDER ASSEMBLY 

_...-------- !'USE HOLDER ASSEMBLY 

I SEE FI8.57·A FOR 
.,..-... -------!DETAIL OF LINE 

FILTER 

./"------- STANN REUEF BUSHING 

...------- COYER PLATE 

~~ 
STIFFENI!R 

\ POW~R SWITCit ASSEMBLY 

- ~~ -1------Jl,----- CONDUCTORS 

·scREw-------------
coM,.ON Pt.ATE --------

COMMON POST-------~ 

RAIL ~~t; 
ROLLER _ 

GUIDE RAIL ~ 

~-~ 
e6NFI8EN'f'IAb 

Fig. ll 

188 

LEAF 

-..,..- Y SUDING CONTACT BOARD 

Change No.2 
(Chan&"' No.2 to KAY-1/l'SEC, lli Mq 19&11) 
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KAM-t(fSEC 

,.--------------------TRIP GAPAGITOR 

r------------------- lATE TUBE SOGKIT 
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r-----------IIIIA .. EIEII TU8E SOGIIET 

,---------PAINT TUBE IOGIIET 

r-------- IIIDGt:f TURRIT LUG 

LEGEND 
PIIINT C)AI'ACITOR -----------L-.....1 
GIRAIIIG OISil CAPACITOR -------------..J 

0-PR~E CGIITACT 
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e·MIDIET TUNRET LUG 

TRANIFOIIIIIR ASIIMI~T __j 
CONTACT PAN£L __) 
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Folded Pates 193 and 194 

Contain 

Ft&ure 14 

KAlo'I-1/TSitC 

OFF -
'9 

OFF 

PLAIN - ENCIPHER -g . g 
POWER SWITCH 

® 
PLAIN . - . ENCIPHER 

DECIPHER -a 
DECIPHER' 

~-.,. -m--rn 
tl:~~~ t-P tp 

PRINT TUBE SWITCH 
(j) 

PLAIN ENCIPHER DECIPHER 

1111 ~-mr 
r~3j-i r~3~ 

RoTOR STEPPING UNIT CIRCUIT ·swiTCH• 
@ 

h ENCIPHER hDECIPHER 

TO .ua.D IMia ...... rTI 

PLAIN 

·~··~ 

REPEAT KEY CIRCUIT SWITCH 
@ 

BETWEEN PLAIN 
AND ENCIPHER 

~~ 
AUTOMATIC SPACE SWITCH 

® 

Ftg.14 
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GROMMET--~----------------~~ 

Kf[,J~.W~.~r,rii&LI'f .. II 

PLUNGER------------' 
@ 

SPRING--"-'----~--------==-~ 

•)(ro 2 ,X oz 
CONTACT 

KAM-1/TSEC 

f &T0170Z 

( ~ J.... KEY TOP RPl' 
\ I 

~~-------------GROMMET 

1-0111-----------IIICEY SWITCH A9SEIII8L.Y 
( "EAVY SPfiiNG l 

@ ---------------~ER 

t ~~BM 

'- SPACE BAR 

"'4 ~~ =~BLY 

J 2 I': .. ~TCH 
i i KEY CHASSIS 

RLI..OWER A~WBLY-----~ 

HLL~ft~-------------, 

I TO ll OZ -------

88NPI8BPi'fl!zb 

® 

@. 

t 4TOIRM 

g ,_ .. 
~ =~SSENBLY 

® 

Ffg. 36 
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ct011!.TCW ....... ~ .. 't,..,'l' .A. .. KAM-1/TSEC 

ROT Oil STEPPING 1------J 
DRIVE SMAFT 

~.· 

STOP &UEMBLY I ~ ~tl ~ 
stuo .,. \~ 

IIOLO OOWll SPill" 

.. HioiJITURE___..., 

STE,PING loiM"lT· 

~ ~~~~~:~:TE-
c::;EI ~,~, ill· SCRE" 0.004''TO O.ooe"-----, 

Wrl•t rTEPPING 

~r -" k -.... A5S£1o1BLV 

O~IYE LIN UG€t-------.-lt, 
.. SSEM8LY" · 

2 TO 3 OZ FOR • ·®a 
"OTOA USEMILY .. 

Fla. 37 

89:tlPI91Jii:CI.I z.w 

~--------------------ARMATURE 

----------------!DRIYE LINKAGE 
CARRIER ARC 

'----------------~RQTORSTE~ 
DIIIYE 8MAFT 

112 T030Z 1'011 
&.EFT H.aNII 
1'\.ATE AND 
COMTACT 
ASSEMBLY 

PLUNGER 

IIOUSINA 

© 

ORIGINAL 
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'---------NOT IIORE TH.IIIf 0.010" 

- § :~ 
-....... ~ . 

GAP AMOUNT OF Blli:ND 
CLEARANCE STII'I'E:NER 

tAMIIIIIO TOl.ERAIICE AD~USTII£NT 

SVR,.ACE 

20 .012' TO .015 ~ 

21 .oufTo.020' " 
I o.oz!fro o.o~ POSITIOII Ao-

BETWEEII (7) AISTINB 

AND 181 SCREW 

2 {JO)SHOULD BEllO STIFF• 
.lUST MATE ENER (Ill I 

I - WITH (IZ) 

3 1101 SHOULD 8£110 STif'F• 
I 

oiUBT MATE EllER (9) 
WITH IBJ J 

*seE TEl~ auaPAR.eaoe~ 

© 

·e Fill. 38 
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3559658 

TSID2POI SOCKET 13USEDl f---------,. 
CE I 11156 SCREW (6 USED) 
CE I 1826 LOCK WASHER 

16 USED! 
CE 115!12 NUT (6 USEDJ 
CE 147 71 WASHER (6 USED) 

TSI031' 01 SOcKE'f 
C! I 1558 SCREW ( 2 USED) 
CE It 826 LOCK WASHER 

(Z USED! 
CE I I 552 NUT 12 USEOI 
CE 14 77 I WASHER (2 USED) 

CE 11556 SCREW(2 USED) 
CE It 828 LOCK WASHER 

(2 USED) 
CE 14771 WASHER 

(2 USED) 

C CE 87454 LAMP SOCKET 
ASSEMBLY 

CE 87453 CANOPY 

CE 11004 CONTACT 
ASSEMBLY 

CE 11020 CONTACT 
ASSEr.tBLY 

CE 87267 CONTACT ASSEMIIL.Y 
CE 11366 STAND OFF (5 USED)-----/ 

CE 11064 CONTACT ASSEr.tBt.YI--------.J 
(115 USED! 

LEGEND 
0 • PRESSURE CONTACT 
• ·FLATHEAD CONTACT 
e ·MIDGET TURRET LUG 

KAM-1/TSEC 

,...----------1 CE I 1004 CONTACT ASSEMBLY 
(52 USEDI 

,--------~TSI02POI SOCKET ISPAREI 
CE 1111118 SCI!f:'if (2 USED) 
CE: 11828 LOCK WASHER 

12 USED) 
CE 11552 NUTI2 USEDI 

,-----_;' ~~ :1~!~ :::~R (2 USEDI 
,--------1 CE 14683 SCREWI2 USED) 

CE I 1828 LOCK WASHER 
{2 USED) 

• • ! CE I I 0 I 2 CONTACT (IS2 USED) 

;l 1~ I CE 11993 Cl.IP (2 USED) 

CE 14685 SCREWI2 USED) 
CE 11826 LOCK WASHER 

12 USED) 

CE: 14508 TRANSFORMER 
ASSEMBLY 

CE 11818 SCREWI2USED) 
CE 11826 LOCK WASHER 

(2 USED) 
CE 11!152 NUTC2 USED) 

CE 8702:5 CASL£ CLI' (4USEDl 
CE 11823 WASI£R 14 USED) 
CE 11826 LOa< WASHER 

(4 USED) 

~ : :u~ ~~~~nm 
CE 11535 RETAINING 

RING 
CE 14488 SPRING 

CE I I 323 FOLLOWER 
ASSEMBLY 

CE 14484 RIVETS (2 USED) 
CE 14485 WASHER (2USEDJ 

CE 11941 CONTACT PANEL 
ASSEMBLY 

on•tn·..,.~-~· &. I' 

PART NUMBERS FOR ELECTRICAL COMPONENTS LISTED IN CHARTS IN 
SECTION~ 

Fta. 39 

243 Change No. l 
(Chan1e No. 2 to KAM-lfrSEC, lli M&y 19158) 
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QQP'lFIBBPi'l'lhb KAM-1/TSEC 

I lilT TOP (1!1 UBED) 

CE 11277 RETAINING RINOIZI UlEDI--------~ ISlE DIETAIL "A"I 

Ct: 11241 
C!1145M 

~
CE 11234 
CE 11140 
CE 11257 
CE 11239 
CE I lUI 
CE 11141 
Clll412 
CE 11121 
CE 172110 
CE 1123CI 
CE uses 
CE 11830 

CE 14411 
CE 11107 

CE144H 

WA!IHER (118 USED) 

8111011111f:T 121 UlEDI 

lilT hiTCK 
ASBIIIIB~ 

KET IWITCH 
ASSEMI~ Ill UlEDI 

NUT 121 USIDI 

FUSE POST II USED) 

CEIII20 ftTSC:Rf.VJ(a·ilsml~~ ~I ~CEI45te FUSIII!UIIDI 

~'""" -~ ... .j. ~ .................. 
CE II II I ·"'""~ .""" ....... JIItDI.1' 

et:11:s:so LUGANo~QA j I I/ ~CEBIIB7 KEXNUTIIUSI!DI 

CE 11!135 

cE uno 

CEII811 

C£87268 

AS SEMI y I - #. CE 88181 t:c:.::,IKI!R 

FIG !ITA FOR 

RETAINING RING~ lYj~~ // llETAI\. OF CE 17421 
12 USEPI I LINE FLTIR 

<;""TAI'T BOMP Mil GUiut:~ -"1 
RAILANE~T 

KEY TOP H 
CE 11514 KEY TOP 1-8 
cE 114ll0 KE'I' TOP J 
Cl 11481 KEY TOP K 
CE 1141Z 111'1' TOP L. 

~ f>.....v.: ICE 118.. SCREW (4 USIDI 
Cl 11828 LOCK WASHER 

~ H CE 1440 TERIIIINAL LUS 
7 V IZUIIEDI 

~========~~==CE 11818 SCIIEW CE II liP COMtiiON POST 
CE 11182 C:OioiMON P'I.ATE 

KEY TOPS 

CE 11371 KEYBOARD ASSEMBLY 
(EXCLUDES PART MARKED @) 

Fig. 40 

fl8NPIB8Pl'l'lhh 244 Change No.2 
(Cbanae No. I to KAM-lfl'SEO, lli M.,. 19681 
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.1 

fl' 

-

-

e 

L/ 
GQ'P'lFI'Q~~TIAb KAM-ljTSEC 

/ !Cf! 173!0 CUJTCH ANO TIIIIW<1 
rsrl"tJ:rt"~y 

~-----CE 11520 SPRING 

CE 870Q 
MAQIII~; I Mliill-. ... D ... , 

CE 14482 "Wf.-~J,T.:JS~EioiiL.Yl--------..) 
CE 114e2 

~CE 11372 
R~~E,III'II:U.,l 

CE 11004 CONTACT ASS~IIILY e· US£0) 
%~ m~ ~c~l~;.;;;,:..;.~==~' 
CE 81447 SCREW 
Cl! II Ita 1.9'¥!L'4f~SMEft 

CEB1~46S~Ew-----------------------1 

,-~----CE 114113 TIMING CilM 

11038 SE:'TSCRtW 

1&\'1 ~\1 > CE llll7t S'niO 

54544 IPRING 

I~We JI'A-Md'i'lW'EMBLY 
IS£E OE111111. 'll "I 

8706tiiOUSINO ASSEMBlY~ 

IIT2ll HELl-COIL INURT~ 
11141 1~~0~3 USED) 
un11 \f:JC,IHC.R 

DETAIL •I( "---ct 11118 SPACI!:A 

11838 StREW 

~~~§§§§~§~~~~~~~~~~~~~~ce 11458 SPACER 

~ . 
~ ==~ 
"lNG I.EAF MS90 DAMPER 

11461 CONNECtOR 
:rOR 1145 l 1.£ AF STOP 

I ~~::~R 
CE 11459 BUSHIIIO Ct US!D) :::ii] II] C1 11512 NUT 11'011 SHIPP!~ 
CE 1111!12 NUT (FOR 5HIPI'II'IIl ONLY) ~ if\r CNLY l 

CE 11462 SWITCH 
ASSEMBLY 

DETAIL"B" 
g~ ~~::: ~:~lu:~s~~\E~B~I.::'!Yj-@~!:::==:::----' 
CE f4463 COIL ASSEMBU'f2uStol 
CE II 99~ BRACKET -----~ 

CE 14468 POLE J.~iDJ==~~ilH'~~~~~~ 8f 11m ~~ww~~r1tusED.II':: 
CE 11149 GUARD.._ 

DETAIL ··cCE ~~~·~ SPRING 

~u- ··-·-···~ ........... ~ 

CE 87330 CLUTCH AND TIMING 
CE 14462 TRIP MAGNET ASSEMBLY SHAFT ASSEMBLY 

(EXC~UDE8 PIIRT MARKED ®l CE 87058 
TIMING UNIT ASSEMBLY 

Fig. 41 

~"'I ILII!il .. I IfiLl' 245 ChanQe No. 1 

-....... 
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I' 

w 

C:E 54811 

KAM-1/TSEC 

YOOII • riiLD 
COIL AIMIIIK."t 

,-------CEII4tl. &CRill 

...----1 CE 8ai4S SRUSii RETAIIIIHG 
CAP 12 UlEDI 

B • CU4S" DID COYII 
CU452S NEGATIVI!: eRUSH 

ASSEMM.>' 
c~ 11111 

~CEKS17 BALL ICAIUG 

ct: 11011~ GEAR 

Cf 

CE d4518 GROtiNET----f 

IJ.--t--iCE54!1H "DDmlll! 8IIUIM 
ASSEMM.V 

8411» LEAO CLAMP -=- !If I I CU4121 SCIIEW 
ct: 11110 LOCK WASiiEA 

19 MOTOR GENERATOR ASSEMBLY 

,-------------iCI!: I IUS SCIIEW 
Clr I 1128 LOCk WAStl[lt 

Cf IIOS8 BrACER : 1/ ffH / 1 

I 
CE IJ70CO INSULATING BOARD AND, t ~"" r it ~ 

CLIPS ASSENaLV I· 
CE ,._ RESISTOR , ....._ \ 

CE 11201 R£SISTOA W/BLID£ 7----------..._ 
C! 110, ROD l 

cr 114513 •-• 

/, Cl!: 11&38 SCREW 
C[ 11828 LOCI< Wll!IHEit 

Fii"""""' I CP: f !ISS COVP AND 
IIISULATOR 
ASSEIIBLV 

{tj~ ib CE u~se. SCR£'t'l • ,,;;:;;;::;J ,ro lfiTIIIUII ,..,.,._ ______ -11« ussa SCREW 
Ct J4't'TI F'L.AT .ASHIER ~· UUIJl . IUIIUllJI C!'l4l'71 fLAT W-'SH!R 

CE !IOS2 SPICER (2 USED)·-;:_·-------~~ 

CEB~ PANU l I 
'--------CEII032 SPACER t2UUOI 

eE 11041 TERMII~AL BLOCK ASSEMBLY 
11004 CONTACT ASSEMBLY' !frHf/'l/{f£//4///!~ 

E 11020 CONTACT ASSEMBLY'~! ---------------J.~c... ___ _.:;T_! 

~'Vi1il ILJ'CiilO-, I J:tiD 

CE 87420 MOTOR GENERATOR 
AND CONTROLLER ASSEMBLY 

Fig. 42 

246 
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,.,r,...._TnY..,."': 'm KAM-t{fSEC 014 X JDl!ll' I 141..1 

-
CE 14"41 NUT 

CE 118 30 LOCK WAStiER 

11646 SPRING 

~~~ 5'15-4".S o:~~~E~:SEMBLY 

041142 RATCIIET AND 
BUSHING ASSEMBLY 

PAWL 

• ~f~! CE 11625 SPAC£R 

I CE 54871 DRIVE RATCIIET 
ASSEMBLY 

PAWL ASSEMBLY 

ECCENTRIC 

StTSCREW 
(2 USEOI 

e 
CE 11620 

CE 11832 
CE 1182$ 

CE 11818 PLUNGER 
CE 11617 SPRING 
C£ 116 I 9 LEVER 
C£ 1161" BRACKET ASSEMBLY 

CE 11326 RETAINING RING 

CE 11621 SHAFT 

CE 11698 SPRING 

CE 1163 I STUD 

e CE 11723 HEll-COIL INSERT 

CE 872111 ~~lNG( CE e453" 

See also Fi~ures 44 pnd 45 for associatea parts 

e Fli,. 43 

' 
€l8NFI8EI'ii'i'IJ* 247 ORIGINAL 
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~ 
~ 
:2 
< 
J:C 

• .) 

CE I leSS IIET.-,INING RING 

c:E IIIII 

ca: 54571 OftiYE ltATCMET 

CE 1161. SPRING 
CE IIIIS MWL "' 
CE 118&1 UTSCIIIEW (2: 

C::l! 54542 RATCHET ANO IUIHINO AS$1MII,Y' 

Cl 54543 DOUaL£ DRIVI RATCHET 

CE I 1630 SPRiftG 

CE 54510 PAWL 

CE 11811 Ft:EO ROLL.-----------1 

CE 111!77 RETAINING RING 

C:E 11918 SHAF'l ---------._ 

Q: 11441 8USMIN$ ~' 

•• • 

H~· CE IIIZI '"'' ,- C£ '"II LOCK WAIMD 

I r.!lllfi CE II Stl IIITAINIMt RING 

~r::- CIII.OI -I!R 

Jl:-------------CE 84179 MWL 

CE 87417 SHAFT 

CE 11605 EGCIIITRIC 

CE 11698 l'OICI ASSDIIL\' 

CE 11441. PIVOT 

-~-CE""IIG14-IR.&aCET-ASSEMILY· -· .... ··· •.. --. -- _.. xGz ;y-;;::;:-~ -·-CE 11800 STUD 
C:£ 11440 PLU5 .....,._. 

CE IISH SCIIEW 

See also Fl&ures 43 and 45 for associated parts 

.\ 

~ 

t 

~ 
~ 
! 

~ 
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\;iV11a li>Vli I 1210 

• 

e 

-

-

87383 STATOR AND END 
SELL ASSEMBLY 

CIIICI.IUS AI.L P6IITS IIUT 
THOSE SPECIFICAI.I.Y 
usn;o HERE ...., IN 
"G. 43 .liND .... , 

87171 KEY 

8717! GEAR AND P.INION 
ASSEMBLY 

11825 LOCK WASHER 
11821 NUT 

11832 SCREW (2 USEDJ 
11825 LOCK WASHER 

12 USED) 

87038 SUPPORT 
11133 SCREW 
11830 LOCK WASHER 

KAM-1/TSEC 

11282 CONTACT BLOCK ~ 
ASSEMBLY 

11004 CONTACT ASSEMBLY 
I:SO USED) 

CE 87056 PULSE GENERATOR ASSEMBLY 

e. Fta. 45 

QQ~FI9K~TIAh 249 Chanae No. 1 

-! 



DOCID: 

CE 118~8 

CE 11584 

CE 11855 
CE 1182.G 

CE 116e7 
CE 14440 

SI'IIING_,..'---....J 

fUll) 

SCREW 12 USED) 
LOCK WASHER 
(2 USED) 

9C11EW I4,USEDI 
LOCK .s.e. 

14Usml 

KAM-1/TSEC 

' ICE 11842 SCREW , .. USED) 

CE 1111!0 LOCIC WASH£11 
14USEDI 

,...-----.1CE 11842 SCREW 14 USED) 

CE lllliO LOCK WASHER 
(4 USED) 

r----1 CE 17420 MOrOII GEIIERIIIOR 
AND COIIITII«.LER 
ASSEMBlY uq-il ·nlf.(u t CE 11941 CLEVIS 

I ' ~ l CE 11&94 SPRING 
--J---+--c:E 1194G S'IOP 

--1-~-- C:E 11147 CLEVIS 

,u l: ~ , 1 1 rE 87D!I8 RETAINING WASI£R 
'~.P I ·~USED) 

11848 CLEVIS PIN II USEDJ 

~~ ...MI.S:I~~~ I CE 11500 SHIM lAS AEOUREDI 

'------- CE IIIII UNK ASSEMBlY 

'------- CE 11848 SCREW 12 USED) 

~-IN:LIID C1! 118ft 
IIEUL II'OilL I 
llaiEW 
UICIC ..a 
fW'£11 CGNT-

ASSEIIILY 
TAP£ 

SCREW 12 USED) 

87014 5HOIL.IlEII ... 
8701!1 ECCDmiC CQ.LAR 
115115 ~-

87018 
PRINT MjETJ ASSEM81Y 
CONTACT 

ASSEMBLY 
14 USED! 

11412 SCIIEWI2UIIEill 

···~· UICIC-
12USEDI 

CE 87059 PRINTER ASSEMBLY 
• I 

(Includes Parts Shown Above Plus All Parts In Figure47) 

Fig. 46 

89NFIIo'KN'J;I H I 250 Chanae No. 1 
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-

e 

-

e 

e-

El9~Ifl98~lTIJ:I 

CE 54592 SPRING-------. 

CE 11449 LOCK WASHER-----.. 

CE 11446 GEAR 

CE 11531 
MECHANISM A: 

[CE 11532 RIBBON DRIVE GEAR 
ASSEMBLY 

CE 87229 SPRING 

CE 115 26 GEAR I CE 8815!) RETAINING RING 

CE 11476 BUSHING 

KAM-l{fSEC 

,.--------CE 54591 WASHER 

.,--------CE 11464 SCREW 

r-------CE 54591 WASHER 

:f"'i: '1.\ CE 54592 SPRING 

'------CE 11449 LOCK WASHER 

'-----CE 11445 GEAR 

'-----CE 11393 COVER ASSEMBLY 

COVER AND RIBBON 
REVERSING MECHANISM ASSEMBLY 

CE 87165 RIBBON COVE ASSEMBLY~ 
CE 54549 OUST COVER 

RIGHT FRONT 
ASSEMBLY 

CE 14600 NUT 
CE 14440 LOCK WASH 
C£ 87234 WASHER ER 

CE 54552 DUST COVER,~ 
LEFT REAR 
ASSEMBLY 

~~ 

rrflP I 

ry:w~l 

I l 

uame 
lb' 

/ICE 54550 OUST COVER 
RIGHT REAR' 
ASSEMBLY 

jCE 87233 DUST COVER 
FRONT ' 

'ICE 54551 DUST COVER, 
LEFT FRONT 
ASSEMBLY 

CE 87059 PRINTER ASSEMBLY 
(INCLUDES PARTS SHOWN ABOVE PLUS ALL PARTS IN FIGURE 46) 

Flg. 47 

251 Cban$le No. I 

.I 
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",_ -· I . ---..., 
C£141122 LI!AFASIIEMIILV~~ f 
C~IIUT IACK·UP I'LATII-!--__ ~ 
CE lll28 SPACER -t---___ ~ 
CE11192 LEAI'ASSEMIILY~ 

CE 11228 SPACER ~ ~ 
CE 11142 L!AI' ASSI!MI!LY I ~ 
C! I I ZU IACK-U:~~P=L.t~T:E_:::::::}f ====·::~~=~== CE 11228 SPACER ] 

I aam 
CE 11223 LEAF AS8fMIILY---r1 ~am~~~~--~=z-==== 
CEIIZZI SPACER----------r-------------~~%%=c 

CE I I Zl? BACK-UP PLATt: ==t' ==::;~;:::::::::.. 
CE I IZZt L!AF ASSEMILY : 

CE 11228 SPACEN:-----------t· ------------~~~~~ 

CE I 1227 lACK-UP PLATIIO: -=~:~==:;::::::::::::.. .. 
C! 11142 LEAF ASSEMBLY- I 

---------~t-------------~·~cr=rr??~~~ CE I I 228 SPACER I 
CE I I 228 PLATE 

'""~ -·Q I = ~n 

'""" """ . ~ 

KAM-l(fSEC 

I' I Ill CE IIUZ PLATE 

~CEII:I'ZI SNCEII 

~CE 141122 LEAF ASSEMBLY 

~CEII%2'1' BACK•UPPLATI! 

CE II U.B SPACEil 

~CEIIIIZ LEAF ASSEMBLY 

~CEIIIZI SPAC!II 

~CEIIZIT BACK•UPPLo\1'£ 

. --CE 11142 LEAF US!MI!LY 

SPACE II 

LEAF ASSEM8L\' 

lACK-UP PL.Atli - CE I I 221 SPACER 
nne - CE IIZU LEAF OISSI:IIIIILY 

c:z:~=o-oo-----------CE I I 221 SPACt:R 

.. ...:::::::::c~;::=====Ct: 11227 IACK·UP PLATE 
C£ I I tz8 LEAf" ASSEMBLY 

c:z:==---------- Ct: I I 221 SPACER 

=======--------- CE II ZZ7 IACK•UP PLAH ..., _____ ...,..,So-----~-- CE I I 142 Lt:Af" AISEMILY 

==- C~ I I ZU SP'ICEII 

CE I 1229 PUTI! 

~C£11250 BUSHING 

~ ~"'" K"O 

- -

CE 87011 SWITCH ASSEMBLY 

FiQ. 48 

,..,,....,_,.n'D'Lt'T'I' AT 252 Chanae No .• 1 

-

-

-

-

• 



DOCID: 3559658 

~ 

C"l ::r 
Ill 
:I 
0: 

• 

.., 
~ 
~ 

CE 111ft 

CI.IIUO 

CI:IIIU 

Gl.ll~ 

~~= co:an77 
CE """ G£17379 
a: sm. cr.mH 
C£ 11519 
G! 11818 

g~ ltJXi 
CE 1457'S 
C£ 14440 • C! 11181 .,_ 
CE. IIIII . 
q 11543 

c.r 11!5!55 
"11174 
CE 14Sn 
CE t44Q 
a: 11140 
CE IIIII 
GE: 11171 

• 

~~ 

~~= =."E"~y .-J(';;r:. ~. 
Cf: 87021 INSERT a:= u~:\o\P'~ a: su ........ 
a 145M 

~:::: CE 11!5!1 
(,[ 11583 

/~i~~~ CE 11117 
c.EIIIU 
"11553 

= ~::~ =~CH ASSEMBLY I 
: ::;: :· (4 USED) I 
Cl lt553 S£1'9CREW I 
Cl: 11111 SCREW CC•O!_-~~DI~========~J C! 116.. SMINI :-:: 

r.: :~:: :~==-....... =:IL::::Y:::::::I7:""""========~1 ~CI: IIIlO 1£T9CREW 

•• •"' 
SCOEW 

-·· ULLKMIHG 

.......... H)__,.~ L&la!IIHI :,•m 

.. PCitT(fi'H) 
ROD 
SITSCRIEW 
SCREW (Z UIEO) 

PIIAMtASSDa..Y 

54571 SCREW ASSEMa.Y 
12UII:DI 

-

~ ct:~ ~r..T·"·L·r/ c:e: '"" ROD CE IIHS IETICit!W :U 11014 K£Y(7UIEDI 
, CC at•7t ROO 

L'\_ ,. C£ IIHI SI:TSCIIW 
UUI NVr (I: USED) 
llltl 1.0QC WASHER (Z UIED) 
IIIII SCREW (I USED) 

COUNT£11 

SCREW _,.,. 
IILOCI( ·-PIN COTlER DD OF LINK) 
IIIETAININI RING (OTHER 
INDOIUNK) 

M'WIIIIII... 
ICftEW (4 USED) 
NMI! PUtt 
SI.EEW:(7...CD) 
IMN8(7USED) 
PLUNGER~7 USCDI 

=~;,.~ 
SCREW (4 USIDl 
CCJviR AIIDIIL'Y :=,.=.., 
CQNTIICT A$S£.,a.;.J 
IIOU~~~ 

'f CE 87068 STEPPING UNIT ASSEMBLY 

11'1 

~ 
~ 
~ 

;..; 
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• 
G~ 11818 SCREW 13 US~O)----._ CE 1708ll SHELL~ 

ASSI!:Io\8LV 

CE 11108 NAME PLATE -CE 871SI WINDOW FRANE 

OE I IIlii RETAINING RING - - --- - - - - CE 14605 STATIONARY Rlr.IG 

! 1...J u u WINDOW 

0 RIVET IS USED! 
CE l11ll7 SHAFT 

E NO PLAT E,lttt.,-. J I ASSEMBLY 

CE 11127 COV£R,L.H. 
I COVER,R.H. 

SOREW 17 USEOl CE 11011 SCREW 17 USED) 

CE 87264 PLATE ANO I I 0 0 0 0 0 
PLATE AND r .J 

CONTAC.T,R.H., -ASSEMBLY 

CE II 012 COHTACT (36 USEl,Y ~C£1.1012 CONTACT (38 USED) 

I t 
i' 

CE 87067 CIPHER UNIT ASSEMBLY 

• 
ji 
If 

Fig. 50 -~nJ~o.nnn~~:> ... T'I'r .. r 
254 Change No. I 
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C£ liT Ill CAPTIV( SCREJF.E ~JANIDtl TUBE ISPI&II£1 
(8 USED! ~ 1'11011101 SKIEI..D IIAAR£ l CE 11841 LOCK WA$HERoiM1!Dtl TUBE Ill USED! 
Ill USED) ~ TSIOIUOI SHIEI..D[liUSEDI ::: = LWrr &Do ~ 0 u::;O TSI:~ :~LriFMEI 
&SSEIIIBU' 1111 ~ ~. lOSUQI IHIELDIWRE! 

~-1J""'-i'Nr:--H---""',.--N"'II-""--il-- 11841 SCREW II USED) 

CE 117027 BRACKET, l.ll. 

CE 11811 

141107 LOCI( WASHER 
[I USED) 

IIIJ!)..JI;ct: lotll18 VUK II SPARE. 

CONT.c:T PANEL 
ASS!IIIILY 

i;:: =z=fiiCE 141117 N~=P111.0'41' 

~mo~•-• C£ 14741 HZEL 
C£ 14740 REtAIMIIt
CE 14738 lENS ·M .. K·~ ln71 ~~~~ RING 

14737 LIENI 
872111 STORAGE PLUG 
llell NUT 

1- 111115 LOCI< WASHER I ~ &LWJ;; ~ ~CE.nM SCREW 

1 ~ Rs=tR ~:::::14USEDJ 
14 !1m LOCK WASHER 

14 USED) 

CE 181118 NAME Pt.ATE -----------' 
CE -T STUD 14 USEIIJ----------..J 

17049 SASE ASUMal' 
'----tet: 11140 SCIIIWIIUSEDI 

11115 LOCK WAII<ER 
II UlEDI 

~ 
C£141111 -INGIZUSEDI 

~ ICE 1111154 1Cit£WI4USEDI 
CE 14512 PRING 

RETAINER CZUSEa 

asiile==~-----=============~CE 14D0t STOP PIN CZUlEIII - C£ 145" SCREWIIIISEDI 
C£ 14110e LOCK WASHEII 

Ill UlEDI 

CE 87077 TSEC/KL-7 CIPHER MACHINE 
(Includes Parts Shown Above Plus All Parts In Figure 52) 

Fig. 51 

1"!0.1E'Ih.PTIL1TI .t. T 255 Change No. l 
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:El8PiFIB8Pll'lhb 

t~ll6e3 TAPE 
IINSE~TEO 
Wl'Q CE870!14 

~ .. 

m m m m 

~0 

tAMIYING CASElj /'1 " I __..- ......, ~ 
Q USED) I'" JJ4& Z!IK JIA.( 

KAM-1/TSEC 

CE87077 TSEC/Kl:7 CIPHER MACHINE 
(Includes Parts Shown Above Plus All Parts In Figure 53) 

~-~ULil .. a al•P 

Fig. 52 

256 Change No. l 
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e 

~&u&:n:• I I.R.Lii 

CE 881~9 
CE 14-

CE 871-M FQJENER 
CE 87148 ~~~ R1N8 
CE 87111 S
CE 87142 SEAl. 
CE 87162 WIISIEII,SPRING 

RETAINING 

KAM-1/TSEC 

---.;;-- 1f""'"l Cl 17081 COV£R QSEMILY 

IJ Jo dJt CE IIG81 SPRING (l USEDl 

I 1~1 /~ CEI4)10HINO!PIN I ( CE 87130 COPY HOLDER 

c:£ 11130 GAIK!T --------------------./ 

C£81070 CASE ASSEIIBLV- ~ ro:vo 01 

IO oo 01 

/I " 

CE 810S¥ CARRYING CASE ASSEMBLY 

00141 lOLl' IIH~ 

Fl&. 53 

257 Chanlie No. I 
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CE 88161NAME P~TE I~--------------------------------~ 
C£ 14486 RIVETS 14 U$EDI 

I 
Cf 87074 COYER AS$£MIILY----1 

KAM-1/TSEC 

0 

C£ II 150 6ASKET "' I ~I I =A' I ) 

I ,-._ 1,.,. --
~~ IS2I \@~ 

I ~ 1'-.')7 ,~ 

-.., ,.., 

l 00 00 ~c oo 

.. 

CE 87076 CASE ASSEMBL' 

~ 
. 
~ 

0 0 

~- -

CE87075 ACCESSORIES AND CASE ASSEMBLY 

llllti1'191WI'I>'ah I 
· Fte. s• 

258 Chanee No. 1 , 
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~QNfl&91"f'lhl5 

• 
CE 11713 CAPTIVE SCREWI\.11 1 1 r;:-'1 . mm 1 (10 USED) I "\1 rn'\ I ~ I I'M._ 

KAM-1/TSEC 

~; 1<1S"SS 4<>-te4 Attr,..A~Y 

tot 
CE ='i C POWER COIWERTEAJ ASSEMBLY 

~AM NUT( Z USED} 

~ I ~-···· II , ~ r~ ~~~=:~: :::~::(4U8EDI ~ J CE &411U LATCH ,R.H., ""' 
ASSEMBLY I ° CE8704ll BASE ASSEMBLY 

CE 14575 SCREW(2 USED) 

C) I I I 1- CE 14657 SCREW (3 USEDI 

CE 146113 STUD 12 USED) 

CE II taO CARRIER --J, ~\ .... I I I ~A CE 14641 DETENT ASS!.MBC 

Jll~ ,t J .5\ ~ ........ :"""" 
CE 87044 BRACKET,f...H. 0 I 0 I CE 14654 HOUSING 

CE 87067 CIPHER UNIT ASSI!.MB; CE 148511 SPRING 

A. CE I IUS RllTAINING RING 

• CEI4852 STUO(SUSEDI 

~-
CE 81072 DRAWER ASS!MBLY~ 

r--;:? tW I= CE 14SI3 COYER t : CE 87043 DRAWER 

'""'' -"'"'"'"' I~ "'""""'"~""" CE 14440 LOCK WASHER 
II USED) 

ACCESSORIES ASSEMBLY 

e; 
Fig. 55 

~QJJfii)J5~l':f'lhl5 259 Change No. 1 
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CE IIIOZ 
cr 14511 

« 11101 

CE 14St2 

CE 8?041 

CIE 118111 

« 11118 

C:E 11122 

"~""\ j" S'f~. 

·~ 
~.;.. .. 

KAM-1/TSEC 

~----- Cf. I 111&2 !>LATE 12 II$EO) 

IIBSI POWER CORD 
Ase-.v 

IIIII IC:RII:W II UlEDI 

I I 100 TRANSFOitiii!R 

CE ~~r~ AC POWER CONVERTER ASSEMBLY 

I 
g!NfiP"IITUI I 

Fig. 56 

260 Change No. 1 

e 

-

e 

i-........ 



DOCID: 3559658 

• 

-

• 

e 

• 

·-~ ,, -.· . '\ ... ·:., 

r-.~·lP'JDD'!, •n== 
uvz'4a 1oLx, tlnL 

CE 87292 BRUSH--------------... 

CE 87299 WEB STRAP (IN FOLD 

CE 87298 TWILLJEAN CLOTH 

CE 87275 TUB£ PULLER I 9 PIN) 
CE 87274 TUBE PULLER (7 PIN) 

C£ 87291 BRUSH------... 

JAN 2021 TUBE Ill USED) 
JAN 12AX7 TUBE 

CE 88164 NAME PLATE (OPERATOR'S 
MAINTENANCE kiTI 

CE 88163 NAME PLATE (OPERATOR'S 
ACCESSORY KIT) 

CE 87198 RIVETS (4 USED] 

~;: ....... ·- ....... 

KAM-1/TSEC 

CE 87294 TAPE MOISTENER 

CE 14760 LAMP 

J--,---+----CE 14517 NEON GLOW L.Afolp 

CE 87295 CLEANING SI.OCK 
ASSEMBLY 

CE 87297 LUBRICANT 
QUIETONE 

CE 87296 ERASER 

rll• HI ICE e729S TAPE CUTTER 

CE 87290 OPERATOR KIT ASSEMBLY 

. Fl~. 57 

COMI<'II"\t:'MTI A l 261 Chang·e No. 1 
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KAM-l(fSEC 

• 

-
IM !CE 11838 SCREW (4 USED) 

CE 87444 LOCK WA.SI-£R I 4 USED l 

• 
CE 187422 RADIO INTERFERENCE FILTER 

-

Fi~. 57 A (Radio Interference Filter) • e6f(FIBEPf'f'l/rh I 

l 
262 Change No. 1 
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•• ,1. 
t' 

·e 

~ 

• 

e 

caa•n•nn,, .... .... 
~""''a aomt a ::au KAM-1/TSEC 

[CE 8800ll YOKE AND FIELD COIL , 
CE 88050 INSULATOR (2USED) 

.------lCE 8800«1 ENO CAP I 
88015 END CAP INVERTERJ 

CE 88004 STATOR AND FLANGE-------. 
HEAD 

CE 88085 KEY---------, 

CE 88022 GUR--------. 

CE I 182l:l LOCK WASHER I----
CE 11821 NUT 

CE 88084 BEARING-------' 

CE 88024 SLEEVING 12 USED)•----' 

CE 88007 ARMATURE-------' 

..----C£ 88032 RETAINING PLATE 

88033 SCREW C 4 USED I 
88034 SHIMS (AIR) 

88023 SCREW 12 USED) 
14542 WASHER (2 USED) 
11825 LOCK WASHER (2USEDI 
11821 NUT C2 USED) 

88035 STANDOFFS {2 USEDI 

88084 BEARING 

88028 OIL SLINGER 

CE 88048 LEAD CLAMP·----,----------' 88020 END COVER 
14683 SCREW 12 USED) 
11826 LOCK WASHER (2 USED) 
14771 WASHER 12USEDI 

CE 880&3 GOVERNOR BRUSH 12 US£01-----------....l 

88045 GROMMET (2 USED I 

88003 COVER 

CE 88001 MOTOR GENERATOR 

~CE 88008 BRUSH RETAINING 
_ CAP (2 USED) 

- CE. 88029 MOTOR BRUSH ASS'Y 
CE 11825 LOCK WASHER 12 USED} I \ /~~ ll\ I I (2USEDI 

<IF · ' \1 CE 88030-1 POSITIVE BRUSH CE 11855 SCREW (2USEOI 

CE 88012 LEAD WIRE 
CE 88030-2 NEGATIVE BRUSH 

CE 88040 RESISTOR 

CE 11816 
CE 11032 

w .............. .. 
, ". _ CE 88016 8RUSH HOLDER C2USED) 

CE 11825 LOCK WASHER 
.,.,-;:-:. <!! CE 88021 SCREW 1 ~~ rn ......... .. 

CE 88009 ROD 

CE 88037 CAPACITOR 

~E 11041 TERMINAL BLOCK 

E 11004 CONTACT 
E 11020 CONTACT 

r.ONii'IJ\RMTLU 

flrU""I"-11('/ • CE 88036 RESISTOR 

u------CE 88002 CONTROLLER BOX 

C E 88000 MOTOR GENERATOR 
AND CONTROLLER ASSEMBLY 

Fig. 578 (new Motor-Generator) 

262.1 Change No. l 
Reverse (Page 262.2) Blank 
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• 

~· .. 

• 

• 

FollhdhaeJQ 
Ooll.talua 

TS&CIU.-7 Tube Socket Tenal-la , .. ., ... , 

GQJfBJWt!11'' 

VI04 
12AX7 

NOTES: 

VI02 
2D21 

VIOl 
2021 

~M-Ifi'SBC 

A. VOLTAGES MEASURED BETWEEN COMMO~BUS AND EACH TUBE SOCKET TERMINAL 
WITH 20,000 OHMS/VOLT METER. 

8. INCREASES TO 1211 VOLTS WHEN FIG Y IS DEPRESSED. 
C. SHOULD RISE TO OV WHEN RPT KEY IS ;EPRESSED. 
D. DROPS TO 0 OHMS WHEN RPT KEY IS DEPRESSED. 
E. BECOMES 16 VOLTS POSITIVE WHEN Fl KEY IS DEPRESSED. 
F. SELECTOR HANDLE IN P·E•D POSITION • NC IN 0 POSITION • 
G. NO CONNECTION. 
H. LETTERS CONDITION 
I. FIGURES CONDITION 

CNJllON: 
DISCONNECT POWER PRIOR TO READN3 

Jll&,.lt-TSEC/K.L-7 Tube Sodcet T.malaal• ... Cld;ate No.2 
an- {Paaol fl66) B1aak 

la....-t .. IU.M-IJ'I8KW¥o:J'I-
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D.,o\-7fh&Cnol '"""'fi'SIG-...o..r-

\I 
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.. I 

KLA·7/TSECPKJKLW1TSEC 
ACTUAL WIRING DIAGRAM 

I DR. NO. E 14712 
ISSUE 4-20-ISI 

L _ _j__ 
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-m~ 

-~"-'·-



i 
-
+

-
-
-
-
_

j
 

------
1 ~ : 

: 
: 

:· 
: 

1
0

0
0

0
0

 
( 

io
o

o
o

o
 

<
 

L:_:_:_:_~--~ 

,-------
1 r=-=--=--~1 
1 1

o
o

o
o

o
l 

!IO
O

O
O

O
I 

it.:_:_· ---~J 

I r--
~-.. 

I I r;-:-.--=
-:--, 

, ........... 
1

0
0

0
0

0
 

' 
J

o
o

o
o

o
 I 

I
~
 
~ 

~ 
! 

:: 
1..-------..,. 

'')
 

I I 



_J I 

I l I 

I/, 

.~ r 

( 
... 



>CIO: 3559658 ., 
• 

• 

• 

• 

Fo1ded Patt 27! 

Conuln• 

Powu Converter SehentAdc Dlatram 

Flt;ure 64 

ll 

170 
FUSE 

100-125Y/200-250V 
so-eo CYClE 

AC ttCPUT 

Tl 

NOTE: CHANROVER S~ SIT 

FOR 100-125Y oP£u'nON 

... 

•• 
-'"'18) 

.. 

21-31V 
DC OUTPUT 

CE 87066 

z 

" 

KAM-lffSEC 

+~A) 

POWER CONVERTER 
SO£WmC WH-IG lliAGRAM 

l:lRAWttG NO. CE 26038 

ISSUE I I NOV 54 

Fit. 64-Pow.r Con,.ener Schematic Dlat,nm 

"" ORIGINAL 
Reve1l5a (Page 278) Blank 
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·• 

• 

• 

• 

Folded Pall• '¥1'1 

Contains 

Power Coliverter Wiring Diagram 

Fl&ure 65 

7 

KAllf-1/TSEC 

•• 
110 

! ... , 
1a.P fUSI 

••• 

u I! ~ 

24 VOLT DC ... , 
+ ..... 

,,,1 
SELENIU .. RECTIFIIIUI:S 

AC POWER (;ONVERTER 

ACTUAL WIRING DIAGRAM 
DR. NO. C 14 787 
ISSUE l-2:i-:i2 

Fta. 65-Power Converter Wlrillll Dla&ram 

m ORrGINAL 
Reveme (Pap 2'18) Blank 

~ -:..__;;, - . ~ - - - . _.--· 
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t:tmFI:BSl'i'l'l'l KAM-1/TSEC 

- 9100-LISTS OF REPLACEMENT PARTS 

e 

.e 

-

·e 

9101. List of Common Parts by Types.-This is a tabulation of common parts such as screws 
nuts, bolts, washers, shims, springs, etc. It appears on pages 281 thru 283. 

9102. Numerical List of Parts.-This list ·indicates the part number, name and description 
of the part, quantity used, the number of the assembly on which the part is used, and the number 
of the figure which illustrates the part. It appears on pages 285 thru 299. 

QQJ'li'IDFNTJ AI I 279 ORIGINAL 
Reverse (Page 280) Blank 
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.l""'~•tDYbW"'a.1mz • T KAM-1/TSEC UV(•a IJCIIIIID"• A :&.{"1.14 

LIST OF COMMON PARTS BY TYPES 

SCREWS 

CE 11814 .................. #2-66 x 0.126" lg; steel; FH, csk, hex socket drive 
CE 11554 .................. #2-66 x 0.187" lg; steel; Flat Fil H, hex so<:ket drive 
CE 14676 .................. #2-56 x 0.187" lg; steel; Flat Fil H, hex socket drive; 0.273" loa 
CE 11011 .................. #2-66 x 0.260" lg; steel; FH, csk, hex socket drive 
CE 14664 .................. #4-40 x 0.108" Jg; SST; Hex H, 0.250" w acrose flats; ahldr 0.156" dia x 0.060" lg; special 
CE 11553 .................. #4-40 x 0.125" loa; setscrew; steel; headless, hex socket drive; cup point 
CE 11861.. ................ #4-40 x 0.156" lg; setscrew; steel; headless, 1\eJ[ socket drive; cup point 
CE 14683 .................. #4-40 x 0.187" lg; steel; Flat Fil H, hex socket drive; 0.299" loa 
CE 11839 .................. #4-40 x 0.187" lg; setscrew; steel; headless, hex socket drive; cup point 
CE 11816 .................. #4-40 x 0.260" lg; steel; FH, csk, hex socket drive · 
CE 11412 .................. #4-40 x 0.260" lg; screw steel; Flat Fil H, hex socket drive; 0.862" loa 
CE 11555 .................. #4-40 x 0.812" lg; steel; Flat Fil H, hex socket drive; 0.424" loa 
CE 87377 .................. #4-40 x O.lH2" lg; setscrew; steel, cad. pi; headle!IS, hex socket drive; cup point 
CE &4594 .................. #4-40 x 0.343" Jg; steel; Flat Fil H, hex socket drive; 0.466" loa 
CE 11818 .................. #4-40 x 0.376" lg; steel; FH, csk, hex socket drive 
CE 11666 .................. #4-40 x 0.376" lg; steel; Flat Fil H, hex 111>eket drive; 0.487" loa 
CE 11888 .................. #4-40 x 0.437" lg; steel; Flat Fil H, hex socket drive; 0.5-46" loa 
CE 11886 .................. #4-40 x 0.681" lg; steel; FH, csk, hex socket drive 
CE 11651.. ................ #4-40 x 0.781" lg; steel; FH, csk, hex socket drive 
CE 14480 .................. # 6-32 x 0.188" lg; brass, nickel pi; Bind. H, slot drive; 0.282'' loa 
CE 14674.. ................ #6-82 x 0.188" loa; steel; FH, csk, hex socket drive . 
CE 11865 .................. # 6-32 x 0.250" lg; steel; Flat Fil H, hex socket drive; 0.888" loa 
CE 14576 .................. #6-32 x 0.250" loa; steel; FH, csk, hex socket drive 
CE 11832 .................. #6-82 x 0.312" lg; steel; Flat Fil H, hex socket drive; 0.450" loa 
CE 11846 .................. #6-32 x 0.376" lg; steel; FH, csk, hex socket drive 
CE 11813 .................. #6-32 x 0.376" lg; steel; Flat Fil H, hex socket drive; 0.513" loa 
CE 11840~ ................. #6-32 x 0.437" lg; steel; Flat Fil H, hex t!Oeket drive; 0.575" loa 
CE 11841.. ................ #6-32 x 0.600" lg; steel; Flat Fil H, hex socket drive; 0.638" loa 
CE 11844 .................. #6-32 x 0.625" lg; steel; Flat Ftl H, hex socket drive; 0.768" loa 
CE 87374 .................. #6-32 x 0.626" loa; steel; FH, csk, hex socket drive 
CE 14710 .................. #8-32 x 0.156" lg; setscrew; steel; headless, hex socket drive: cup point 
CE 54621.. ................ # 8-82 x 0.187" lg; steel; Flat Fil H, hex socket drive; 0.851" loa 
CE 14618 .................. #8-32 x 0.260" lg; steel; Flat Fil H, hex socket drive 
CE 11820 .................. #8-32 x 0.260" lg; setscrew; steel; headless, hex socket drive; oval point 
CE 11464 .................. #8-82 x 0.376" lg; CS, c:ad. pi; Hex H, no slot, 0.600" w across fiats; 0.487" loa 
CE 11883 .................. # 8-:-32 x 0.875" lg; steel; Flat Fil H, hex socket drive; 0.639" loa 
CE 87447 ............ : ..... #8-32 x 0.500" lg; steel, cad. pi; cone shaped head, hex socket drive; 0.638" loa 
CE 11842 .................. #8-32 x 0.600" lg; steel; Flat Fil H, hex socket drive; 0.664" loa 
CE US66 .................. #8-32 x 1.126" lg;-steel; Flat Fil H, hex socket driv(!; gimlet point 
CE 14515 .................. # 10-82 x 0.813" lg; steel; Flat Fil H, hex socket drive; 0.603" loa 
CE 14657 .................. # 10-32 x 0.375" lg; steel; FH, csk, hex socket drive 
CE 14669 .................. # 10-32 x 0.600" lg; steel; Flat Fil H, hex socket drive; 0.690" loa 
CE 11974 .................. # 10-32 x 1.000" loa; thumbscrew; SST: head 0.672" lg x 0.500" w, ftat sides; thd 0.305" lg; 

ftat tip, untbreaded, 0.118" dia with groove 
CE 14678 .................. # 10-32 x 1.600" lg; steel; Fil H, hex socket drive; 1.690" loa 
CE 11687 .................. # 10-82 x 0.340" lg; SST; round knurled head, hex socket drive, shldt 0.035" lg; unthreaded 

portion 0.140" dia x 0.625" lg; special 
CE 11718 .................. ~-20 x 0.600" lg; captive screw; steel; Flat Fit H, 0.376" dia x 0.250" lg, hex socket drive; 

shldr 0.260" x 0.047" lg; unthreaded portion 0.185" dia x 0.703" lg; 1.500" loa 
CE 11976 .................. ~-20 x 0.281"1g; thumbscrew; SST; bead 0.625" w x 0.568" lg; 1.500" loa: gimlet point 
CE 14614 .................. 0.058" dia x 0.125" lg; drive, screw; steel, cad. pi; RH; Parker-Kalon 

NUTS 

CE 11552 .................. #4-40; hex; steel; 0.098" thk; 0.260" w across flats 
CE 11821.. ................ #6-32; hex; steel; 0.098" tbk; 0,260" w acrQBS flats 
CE 14441.. ................ #8-32; hex; steel; 0.126" thk; 0,312" w across fiats 
CE 11847 .................. #8-32; hex, acorn; SST; 0.310" high; ().812" w across flats 
CE 14600 .................. # 10-32; hex; SST; 0.187" thk; 0.375" w across fiats 
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CE 11969 ..... -............ Hn-18; hex; SST; hex portion 0.663" w across fiats; middle portion round, 0.876" OD x 0.062" 
~ lg; one end 0.495" OD x 0.268" lg; 0.562" loa; special · 

CE 11819 .................. ~~&-18; hex; steel; 0.203" tbk; 0.594" w across fiats 
CE 54534 .................. ~)e-32; hex; SST; 0.500" w across flats; one side tapered shldr ~U20" OD x 0.068" lg, esk; other 

\ side shldr 0.500" OD x (1.015'' lg, esk; 0.219'1 thk 
CE 11163 .................. ~1)-32; round; brass, nickel pt; slotted; 0.437" OD; 0.098" thk 
CE 14799 .................. ~-82; hex; CRS; 0.093'' thk; 0.562" w across fiats 
CE 11248 .................. ~-32; hex; SST: 0.098" thk; 0.625" w across fls.ts 
CE 11311.. ................ ,{,-32; hex; brass; 0.125" tbk; 0.687" w across fiats 

I LOCK WASHERS 
CE 14440 .................. #

1
10 ID; CS; round, slit hel)cal ring 

CE 11826 .................. 0.115" ID; CS; round, slit helical ring; 0.212" OD: 0.025" thk 
CE 11825 .................. 05141" ID; CS; round, slit helical ring; 0.251" OD; 0.031" thk 
CE 14507 .................. 0.~l46"1D; steel; internal teeth; 0.250" OD; 0.018" thk; Shs.keproof # 1206-01 
CE 11830 ................. 0.'168" ID; CS; round, slit helical ring; 0.296" OD; 0.040" thk 
CE 14506 .................. 0.200" ID; steel: external and internal teeth; 0.602" OD; 0.025" thk; Shakeproof #4010-14 
CE 11848 .................. 0.250" ID; CS: round, slit helical ring; 0.500" OD; 0.062" thk · · 
CE 11828 .................. 0.319" ID; CS; round, slit helical ring; 0.575" OD; 0.056" thk 
CE 14768 .................. 0.608" ID; steel; bternal teeth; 0.625" OD; 0.022" thk; Shakeproof # 1224-02 
CE 54568 .................. 0.620" ID; steel; internal teeth; 0.781" OD: 0.010" thk; Shakeproof # 1224-08 
CE 54648 .................. 0.580" ID; steel; internal teeth; 0.770" OD; 0.029" thk; Shakeproof #1226-08-00 
CE 11449 .................. 0.280" sq ctr hole; SST; 0.501)" OD with 2 tab e:x:tensions 0.125" w; 0.081" thk I . FLAT WASHERS . 

CE 87230 .................. 0.1>15" ID; CS; 0.174" OD; 0.025" thk 
CE 11602 .................. o.i25" ID; phosphor bronze; 0.250" OD; 0.016" thk 
CE 14771.. ................ 0.1,30" ID; steel; 0.250" OD; 0.(}31" thk 
CE 11S23 .................. 0.1ZO" ID; steel; 0.343" OD; 0.031" thk 
CE M600 .................. C.1S8" ID; CS; 0.376" OD; 0.025" thk 
CE 87287 .................. 0.100" lD; blue tempered spring steel; 0.568" OD; 0.006" thk 
CE 87284 .............. .-.. 0.203" ID; steel; 0.438" OD; 0.031" thk 
CE 1449L ................ Ceriter tapped #8-32; round; aluminum; 0.437" OD; 0.082" thk; bright red 
CE 87409 .................. 0.2~5" ID; corrosion resisting steel; 0.500" OD; 0.032" thk 
CE 11822 .................. 0.328" ID; steel; 0.750" OD; 0.068" thk 
CE 14589 ................. 0.500" ID; steel; 0.750" OD; 0.062" thk 

l SPRINGS 
CE 11195 .................. 0.012" dia SST spring wire; helical e:x:tension;: cyl; 15 coils; test 4 oz at 0.500"; 0.125" OD; 

o:875" loa 
CE 11288 .................. 0.03'1" dia SST spring wire; helical compression; cyl; 13 coils; no test; 0.122" ID; 0.184" OD; 

0.750" lg 
CE 11322 .................. 0.023" dia beryllium copper sp:-ing wire, silver pi; helical compression; tapered; 4 coils; no test; ' . one end 0.141'' ID, 0.187" OD; other end 0.212" ID, 0.258" OD 
CE 11520 .................. 0.032" dia SST spring wire; helical compression; cyl; 5 coils; no test; 0.188" ID; 0.252" OD; 

O.SOO" lg 
CE 11617 .................. 0.020" dia SST spring wire; helical compression; eyl; 14 coils; no test; 0.141" lD: 0.181" 00; 

0.625" lg 
CE 11626 .................. 0.032" dia SST spring wire; helical torsion; cyl; 4 coils; no test; 0.851" ID; 0.415" OD; 0.156"lg 
CE 11629 .................. 0.015" dia SST wire; helical extension; cyl; 10 coils; test 12 oz at 0.510"; 0.095" ID; 0.125" OD; 

0.400'' loa . 
CE 11630 .................. 0.01Z'' dia SST spring wire; helical compression; cyl; 12 coils; no test; 0.076" ID; 0.100" OD; 

0.4.06" lg 
CE 11646 .................. 0.032'" dia SST spring wire; helical torsion; cyl; 4-}i coils; no test; 0.281" ID; 0.218" lg; 0.531'' 

loa~ . 
CE 11666 .................. 0.017{' dia SST spring wire; helical compression; cyl; 11 coils; no test; 0.085" ID; 0.12'q'' OD; 

0.397" lg 
CE 1166'7 .................. 0.014i' dia SST spring wire; helical extension; cyl; 12 coils; test 18 oz at 0.625"; 0.097" ID; 0.126" 

OD; 0.208" lg; 0.394" loa 
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CE 11673 .................. 0.016" dia SST spring wire; helical compresaion; eyl; 9 coila; no test; 0.148" ID; 0.180" OD; 
0.500" lg 

CE 11674 .................. 0.016" dia SST spring wire; helical extension; cyl; 29 coils; test 6 oz at 0.875"; 0.155" ID; 0.187" 
OD; 0.410'' lg; 0.642" loa 

CE 11689 .................. 0.020" dia SST spring wire; helical ex~nsion; cyl; 35 coils; test 13 oz at 1.650"; 0.147" ID; 
0.187" OD: 0.700" lg; 1.000" loa 

CE 11694 .................. 0.025" dia SST spring wire; helical cornpresaion; cyl; 46 coils; no test; 0.187" lD; 0.187" OD; 
1.126" lg 

CE 11698 .................. 0.014" dia SST spring wire; helical extetuli,m; cyl; 13 coils; test 7-Yto oz at 0.126"; 0.097" ID; 
0.125" OD; 0.182" lg; 0.562" loa 

CE 14488 .................. 0.014" dia beryllium pre-tempered spring wire; helical compression; cyl; 8 coils; no test; 0.122'' 
ID; 0.150" OD; 0.468" lg 

CE 14666 .................. 0,022" dia SST spring wire; helical comprl!lll~ion; cyl; 11 coils; no test; 0.143" ID; 0.187" OD; 
0.750" lg 

CE 54544 .................. 0.010" dia SST wire; helical extension; cyl; 80 coila; test 3-~ oz at 1.560"; 0.078" ID; 0.098" 
OD; 1.000'' loa 

CE 54592 .................. 0.030" dia SST wire; helical compression; cyl; 4 coils; no test; 0.680" lD; 0.640" OD; 0.875" lg 
CE 87136 .................. 0.036" dia SST wire; helical compression; cyl; 3-}~ coils; no test; 0.670" ID; 0.640" 00; 0.750" 

lg 
CE 87161.. ................ 0.044" dia SST spring wire; helical compression; eyl; 3 coils; no test; 0.662" ID; 0.750" OD; 

0.876''lg 
CE 87229 .................. 0.022" dia SST wire; helical extension; cyl; 20 coils; test lib 2 oz at 0.875"; 0.111" :iD; 0.155" 

on 

f"fl'lll..lVIQPI.IT' I. 
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• NUMERICAL LIST OF PARTS 

Part Quan. Used Fig. 
Number _De&Cription of Part Used On No. 

RW29G200 Resistor, Fixed: WW; tubular; 20 ohms ::1= 10%; 8 watt; 
1.750" Ig x 0.500" dia; tab term. each end; JAN-R-268 •• 1 CE 11941 39 

RC20BF102K Resistor, Fixed, Composition: cyl, carbon; 1,000 ohms ::1= 
10%; }~watt; 0.249• dia x 0.468"lg; 0.028" dia wire term. 
each end; tinned copper leads; JAN-R-lL. ---- •• ---- _ 1 CE 11941 39 

RC20BF103K Resistor, Fixed Composition: cyl, carbon; 10,000 ohms 
::1= 10%; }\ watt; 0.249" dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. ....... 2 CE 11941 39 

RC20BF104J Resistor, Fixed, Composition: cyl, carbon; 100,000 ohms 
:1:: 6%; H watt; 0.249" dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11 ..... --- 1 CE 11941 39 e 

RC20BF104K Resistor, Fb:ed, Composition: cyl, carbon; 100,000 ohms 
::1= 10%; }~ watt; 0.249" dia x 0.468• lg; 0.028 .. dia wire 
term. each end; tinned copper leads; JAN-R-11. ....... 3 CE 11941 39 

RC20BF105J Resistor, Fixed, Composition: cyl, carbon; ).0 megohm 
::1= 5%; }~ watt; ().249" dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. •••...• 4 CE 11941 39 

RC20BF116J R~_sistor, Fixed, Composition: cyl, carbon; 1.1 megohms 

'• ·-
'\:£ 5%; }{ watt; 0.249" dia x 0.4U8" lg; 0.028" dia wire 
term. each end; JAN-R-11 .............. __ .......... 1 CE 11941 39 

RC20BF154J Resistor, Fixed, Composition: cyl, carbon; 150,000 ohms 
, :I= 5%; }'2 watt; 0.249• dia X 0.468• lg; 0.028• dia Wire 

term. each end; tinned copper leads; JAN-R-1 L ....... 1 CE 11941 39 
RC20BF154K Resistor, Fixed, Composition: cyl, carbon; 150,000 ohms . 

:1:: 10%; H watt; 0.249• dia x 0.468" lg; 0.028• dia wire 
term. each end; tinned copper leads; JAN-R-11 ........ 1 CE 11941 39 -· RC20BF155K Resistor, Fixed, Composition: cyl, carbon; 1.5 megohms 
:1:: 10%: H watt; 0.249' dia x 0.468" lg; 0.028" dia wire 
term. each end: tinned copper leads; JAN-R-11. ....... 2 CE 11941 39 

RC20BF184J Resistor, Fixed, Composition: cyl, carbon: 180,000 ohms 
:1:: 5%; }~ watt; 0.249" dia x 0.468• Ig; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. ....... 1 CE 11941 39 

RC20BF225K Resistor, Fixed, Composition: cyl, carbon; 2.2 megohms 
:1:: 10%:'% watt; 0.249" dia x 0.468" Jg: 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. .... ! .. 1 CE 11941 39 

RC20BF272K Resistor, Fixed, Composition: cyl, carbon: 2,700 ohms 
:1:: 10%; ~~ watt; 0.249• dia X 0.468" Jg; 0.028• dia wire 
term. each end; tinned copper leads; JAN-R-11 .... ---- 1 CE 11941 39 

e RC20BF273J Resistor, Fixed, Composition: cyl, carbon; 27,000 ohms 
:1:: 5%; H watt: 0.249' dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. ....... 3 .. CE 11941 39 

RC20BFz73K Resistor, Fixed, Composition: cyl, carbon; 27,000 ohms 
:1:: 10%: )~ watt; 0.249" dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-11. ....... 1 CE 11941 39 

RC20BF392J Resistor, Fixed, Composition: cyl, carbon; 3,900 ohm$ :1:: 
5%; }~watt; 0.249" dia x 0.468" lg; 0.028" dia wire term. 
each end; tinned copper leads; JAN-R-11 ............. 1 CE 11941 39 

RC20BF394J Resistor, Fixed, Composition: cyl, carbon; 390,000 ohms 
:1:: 5%; H watt; 0.249" dia x 0.468" lg; 0.028" dia wire 
term. each end; tinned copper leads; JAN-R-1 L ••. _ ... 1 CE 11941 39 

RC20BF431K Resistor, Fixed, Composition: cyl, carbon; 430 ohms ::1= 
10%; ~~watt: 0.249" dia x 0.468• lg; 0.028" dia wire term. 
each end; tinned copper leads; JAN-R-1 L ......... --- 1' CE 11941 39 

RC20BF474J Resistor, Fbed, Composition: cyl, carbon: 470,000 ohms 
::1= 5%: }~ watt; 0.249" dia x 0.468" lg; 0.028" dia wire \ 

term. each end; tinned copper leads; JAN-R-11.,--=----- 1 CE 11941 39 e 
68PiFIBI3U'f'llth 285 Change No. 1 
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Part 
Number 

RC20BF474K 

RC20BF568J 

RC20BF564K .. 

RC20BF824J 

RC30BF331K 

I Quan. 
Description of Part Used 

t 
Resistor, Fixed, Composition: cyl, carbon; 470,000 ohms 
~ 10%; }~ watt; 0.468• lg x 0.249• dia; 0.028 .. dia wire 
ferm. each end; tinned copper leads; JAN-R-11 ________ 1 

Resistor, Fixed, Composition: cyl, carbon; 56,000 ohms 
~ 5%; H watt; 0.249' dia x 0.468• lg; 0.028 .. dia wire 
term. each end; tinned copper leads; JAN-R-11 ________ 1 

Resistor, Fixed, Composition: cyl, carbon; 660,000 ohms 
b 10%; H watt; 0.249• dia x 0.468" lg; 0.028• dia wire 
\erm. each end; tinned copper leads; JAN-R-11 ________ 1 

Resistor, Fl:ted, Composition: cyl, carbon; 820,000 ohms 
!± 5%; }~ watt; 0.249• dia x 0.468 .. lg; 0.028 .. dia wire 
term. each end; tinned copper leads; JAN-R-11 ___ .. ___ 1 

Rt;sistor, Fixed, Composition: cyl, carbon; 330 ohms :1: 
10%; 1 watt; 0.280" dia x 0.760• lg; 0.032 .. dia wire term. 

1 ~ach end; tinned copper leads; JAN-R-lL ____________ 

JAN2D21 TJ.,,.l....,n; mlnlature; 7 pin. ____ ------- ________ ---l 4 
3 

JAN12AX7 TJbe: electron; miniature; Hl-MU twin triode; 9 pin; 2 
jAN-1-A. __________ ------ _. _______________________ 1 

S~ket, Tube: brass, pi; 7 pin tube _____________________ TS102P01 4 
TS103P01 So~ket, Tube: brass, pi; 9 pin tube _____________________ 2 
TS102U02 Sh,leld: brass, pi_ ______ ---- __________________________ . 4 
TS103U02 Shield: brass; pl. ___ . __ .. ___ ••.•..•. ___ •.•.• __ ••.•.•• 2 
AN3057-4 Cltmp, Cable: brass; pL •. ___________________________ 3 

AN-3101A-128-3S { ~ RTeptacle, Cable Type ... _____ .. _. ______________ ... 

AN-3106A-12S-3P RCfeptacle, Cable Type _______ ..... _. _____ ........... 1 
CE 11004 Contact Assembly ____________ . ___________ ...... _.--- 127 
CE 11011 Scfew: stl; FH, csk, hex socket drive; #2-56 x 0.250 .. lg ... 14 
CE 11012 ' 128 Coptact: FH: stl, pL ................ -----------------
CE 11020 Coptact Assembly .......... __ ...... -----· ........... 9 
CE 11032 Spacer: round, flat; Vellumoid; 0.187 .. ID; 0.375" OD; { ·~ 0.031 .. thk _________________________________________ 

CE 11035 Ro~d: aluminum; 0.187" dia; 1.937• lg; tapped #4-40 x 
0.312" deep both ends ________ .. ____ .. ---- ........... •1 

CE 11039 Sp~cer: Vellumoid;2.000· lg X 1.625 .. w X 0.062 .. thk; 2 mtg 
~oles 0.166 .. dia ____________________ .. --------------- •1 

CE 11041 { .~ Terminal Block Assembly ..• _ ... __ ........... _ ...... 
I 

CE 11062 Wheel, Fl~ured: CS ......... ____ -- .. __ .......... ----. 1 
CE 11063 Rli.g: CS; 0.812" ID; 1.312" OD; 0.094h thk; tapped 3 

P,laces # 4-40 _______ .... _____ .. ____ ... _ .... _ .. _ .. ____ 1 
CE 11064 Cop tact Assembly _____ ..... ______ ...... _ ............ 115 
CE 11085 Ge11r: Chrome molybdenum stl; 20 teeth; 0.187" ID •t 

(w/keyway); one end 0.458" OD, other end 0.359• OD; 

~ 
0,-531" loa ................... ___ ...... ____ .. --------- *1 

CE 11093 Rl~ht Hand Plate and Contact Assembly ............. 1 
CE 11105 Right Hand Cover Assembly: aluminum ............... 1 
CE 11127 Left Hand Cover: aluminum ........ ___ ........ __ .... _ 1 

. c CE 11128 Right Hand End Plate Assembly .. ____ ............... 1 

CE 11130 Garket: rubber ring; 12.093" ID; 12.593" OD ____________ { 1 
1 

CE 11137 Shaft: SST; 6.437• Jg ______ ... _ .... __ ------ ...... ___ •• 1 
CE 11138 Ri~g, Retainln~: cad. pi; 0.243" ID; 0.500• OD; 0.025" 

t~k; Waldes Kohinoor, Truarc "E" # X5133-31-8-MO. 
CE 11142 Leaf Assembly _____ .. ________ .. ___ ._. __ ............. 
CE 11149 Gu'ard: aluminum; 1.342• lg; 1.125• w; 0.032* thk ...... 

I --

•obsolete But SuppUJd. 
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Used Fig. 
On No. e 

CE 11941 39 

CE 11941 39 

CE 11941 39 

CE 11941 39 

CE 11941 39 -CE 87077 61 
CE 87290 57 
CE 87077 51 
CE 87290 57 
CE 11941 39 
CE 11941 39 
CE 87077 51 
CE 87077 51 

Sev Sev 
CE 88066 66 
CE 87077 52 
CE 87422 40 

Sev Sev 
CE 87067 50 

Sev Sev -Sev Sev 
CE 87420 42 
CE 88000 57B 

CE 87420 42 

CE 87420 42 
CE 88000 67B 
CE 87420 42 
CE 87069 46 

CE 87069 46 
CE 11941 39 
CE 87419 42 -CE 87419 42 
CE 87067 50 
CE 87067 50 
CE 87067 50 
CE 87067 50 
CE 87069 53 
CE 87075 54 
CE 87067 50 

CE 87067 50 
CE 87011 48 
CE 14462 41 

e 
ChanQe No. l 
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Part Quan. Used Fl~. 

Number Description of Part Used On No. tf' 
CE 1U63 Nut: round, brass, nickel pi; slotted; ,'10-82; 0.487" OD; 

0.093" thk.- -- -- ------ -- -- ------ --- .• --- • - . -- • ----- 29 CE 11371 40 
CE 11167 Key Top--A·----·-------·----······-··········----·- 1 CE 11371 40 
CE 11168 KeyTop--8 •.••.••.•.• -------·····------------------ 1 CE 11371 40 
CE 11170 Key Top--LET .•• __ ••.•••....••..•••.••.•••••• ----·. 1 CE 11371 40 
CE 11171 KeyTop--FI<; •..•••••.••.••.•••.••••••.•..••••••••• 1 CE 11371 40 

~~ i.UH 
~l~T~P •• !LPT·--------------·--·-------------------

t ~~ rnn -m 
~~~~~~~~~~~~-~~~~~~~ ~~ ~~ ~~:~ ~:~~ ~~~~:: ::~: :::~ :~: ~q 

Elll 40 
CE 11181 Leaf •••••• -------------------·------········-------- 1 CE ·11371 40 
CE 11183 Cleat: SST; 0.281" lg; 0.240" w; 0.093" thk; tapped #4-40. 2 CE 11371 40 
CE 11184 Stiffener: beryllium copper; 0.010" t:hk ••••••.•••••••••• 2 CE 11371 40 
CE 11192 Leaf Assembly ••••.••••..•••••••••.•••••••.••••••••• 7 CE 87011 48 
CE 11195 Sprint, Helical Extension: cyl; 15 coils; test 4 oz at 0.500"; 48 

0.012" dia SST sprinK wire: 0.125" OD; 0.375"loa .••••• 1 CE 87330 41 - CE 11201 Resistor, Adjustable: porcelain: 25 ohms :!: 5%; 0.632 
amp; 10 w; wfslide, screw and nut; 2 mtg tabs; Ohmite 
"Dividohm" ••••.• ----- •.••.....•••.•• ---------- ••• 1 CE 87420 42 

CE 11222 Plunaer: nylon; 1.187" lg ••••••.••.••••••.•..••••••••• 7 CE 87068 49 
CE 11228 Leaf AssemblY-----······--··-----------····--·-···· 7 CE 87011 48 
CE 11226 Leaf Assembly ••••••.••••••••.....••••••..••••..•••• 7 CE 87011 48 
CE 11227 Plate, Back-Up: SST; 1.062"lg; 0.025" thk ••••••••••••• 33 CE 87011 48 
CE 11228 Spacer: laminated silicons resin, gh~ss cloth base; 0.250• 

lg;_0.375• w; 0.046• thk •.•••••••••••.••••.••....•••• 65 CE 87011 48 
CE 11229 Plate: aluminum; 0.562" lg; 0.312" w; 0.064~ thk ••••..••. 7 CE 87011 48 
CE 11280 Bushing: cyl; laminated phenolic tuhing, nylon fabric base; 

0.125"1D; O.t'87" OD; 0.600"lg •.••••....•••••••••••• 14 CE 87011 48 
CE 11234 Housing Assembly. ___ .-------. __ ••.. --· ••.••••••••. 1 CE 11371 40 
CE 11236 Radius Arm Assembly •..••..•....•••..••...•..••••.• 1 CE 11371 40 
CE 11237 Retainer: CRS; 1.406"lg; wfca.m ••.••••.••••••....•••• 1 CE 11371 40 - CE 11238 Spring, Hellcat Compression: cyl; 13 coils; no test; 0.031" 

dia SST spring wire; 0.184" OD; 0.122" ID; 0.750" ig •.•. 1 CE 11371 40 
CE 11289 Ball, Bearing: SST; type 440C; 0.188* dia .............. 2 CE 11371 40 
CE 11240 Ring, Retaln~ng: external; atl, pi; 0.225• ID; 0.025• thk; { 1 CE 11371 40 

Waldes Kohmoor Inc., #5100-25-8-MO •••••••••••... 1 CE 87068 49 
CE 11241 Housing: SST .•••..••.•.••. ---- .. -- ____ •. --·--· ..••. 1 CE 11371 40 
CE 11248 Nut, Hex: SST; }l-32; 0.093" thk: 0.625" w across flats •.• 1 CE 11371 40 
CE 11262 Plate: CS, pi; 4.312" Jg; 0.600 .. w; 0.062" thk; 18 holes tap-

ped # 4-40 .•...•• ---------------·------------·---- 1 CE 87011 48 
CE 11266 Actuator: chrome stl, pi; one end slotted 0.025" x 0.562" 

deeP----------------·----·-····------------------·- 7 CE 87068 49 

e 
CE 11271 lteyTop--C .••..•.••...•.••••••.•••••••..••...•••••. 1 CE 11371 40 
CE 11277 Ring, ~ctalnlng: externa_l: beryllium copper; 0.142• ID; { 29 CE 11371 40 

0.010 thk; Wa.ldes Kohmoor Inc., # 5100-15-C ........ 1 CE 87056 44 
CE 11282 Contact Block Assembly .•..•••.•.•...••••.••..••.•.• 1 CE 87056 45 
CE 11290-1 Spacer: round; CS; 0.188 .. ID; 0.3t2• OD; 0.114* thk; csk 

0.031" dia. x 45 degrees, both llide.'l ....••••••••....•••• 1 CE 87058 41 
Note: Same spacer as above, with different thickness, 

as follows: CE 11290-2 0.112" thk 
CE 11290-3 0.110" thk 
CE 11290-4 0.108" thk 
CE 11290-5 0.106. thk 
CE 11290-6 0.104" thk 

CE 11292 Pin: SST; 0.218• loa; 0.126" nominal dia; one end flanged, 
other end grooved .•••••.. _ ..•..• __ ••••.••••••• - •••• 1 CE 87068 49 

CE 11294 Crankshaft Assembly •. _ .•••••• ----- .••••••••••.••.. 1 CE 87059 46 
CE 11299 Bearin!l, Ball: 0.5oo- OD; 0.1875* ID; 0.1562" thk, New { 1 CE 87058 41 

Departure #R 3XR3E ...••••....••...•...•......•.. 1 CE 87059 46 
- --~ e *Obsolete But Supplied. 
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Part I Quan. Used Fla. 
Number Description of Part Used On No. -CE 11300 

I 
CE 87059 ~him: SST; 0.845* ID: 0.002' tbk _____________________ as req 46 

CE 11301 ~od: SST; 0.125w dia; 2.250* lg ________________________ 1 CE 87068 49 
CE 11802 Rod: SST; 0.125' dia; 1.875* lg _____ •• _________________ 1 CE 87068 49 
CE 11303 Rinjl, ~etai~in~: externa~; beryllium copper; O.Z16' ID; { 1 CE S7069 46 

j 0.015 tbk, Waldes Kohmoor, Inc., # 5100-23-C _______ 1 CE 87068 49 
CE 11304 c;ontact BlockAsseDJbly _____________________________ 1 CE 87068 49 
CE 11323 F,ollower Assembly __________________ • _______________ . 1 CE 11941 89 
CE 11324 ~ollower: SST; 0.912* li------------------------------ 1 CE 11323 39 
CE 11326 Ring, Retaining: external; beryllium copper; 0.125" ID; 

10.010" thk; Waldes Kohinoor Inc., #5100-12-C _______ 6 Sev Sev 
CE 11330 L;ug and Cable Assembly _____ ------ _______________ •. 1 CE ll371 40 
CE 11331 Spare Bar Assembly. __ • _________ . _ . _____ .. ________ • _ 1 CE 11371 40 
CE 11340 Rlna, Retalnlna: cad. pi; 0.094" ID; 0.230" OD; 0.015" 

jthk; Waldes Kohinoor Truare #5133-12-8-MO ________ 2 CE 87068 49 
CE 11356 K;ey Top-D _________________________________________ 1 CE 11371 40 
CE 11362 Plate, Common: brass, pi; 7.531 w lg; 0.062' w; 0.010 .. 

lthk; 29 holes 0.328" dia, 1 hole 0.171 • dia ______________ 1 CE 11371 40 
CE 11363 Post,Comll\on: brasa, p\; Bind H; tapped #4-40 x0.312' 

[~~X~7~~w8~:~~~ ~ ~~~~~~ ~:~~ ~~-~-~~~:-~i~-~~~~~~~ 1 CE 11871 40 
CE 11365 SCrew: stl; Flat Fil H, hex socket dri~; #8-32 x 1.125" 

jig; gimlet point __________ ---- _____ . ____________ ---,_ 5 CE 11371 40 
CE 11366 S~and-Off: aluminum; 0.180w ID; 0.344* OD; 0.671"loa •. 6 CE 11941 39 
CE 11370 Pin, Clevis: SST; Flat Fil H; 0.250" loa--------·------- 2 CE 11371 40 

--

CE 11371 • 1 CE 87077 51 ~~yboard A88e~bly _________________________________ 

CE 11372 Cfntact Block Assembly __________________ • _________ 1 CE 87058 41 
CE 11376 Pawl Assembly ______________________________________ 1 CE 87068 41 
CE 11879 Stud: SST; Flat Fil H, slot drive; one shoulder 0.218" dia 

'x 0.248" lg; one shoulder 0.146 .. dia x 0.105" lg, 0.031" 
~ccentrie; tip end 0.080" dia x 0.366" lg; 0. 781 • loa. __ . __ 1 CE 87058 41 

CE 11883 f CE 87068 41 S~al: felt; 0.171" ID; 0.437" OD; 0.125• tbk ... ____ . _____ 1 
CE 11385 Spacer: SST; 0.185• ID; one end 0.375" OD x 0.155' lg, 

-
~lotted; other end 0.236" OD x 0.240' lg; 0.395" loa _____ 1 CE 87058 41 

CE 11387 R!ng, ~etal~lng: extern~;); beryllium copper; o.t68: ID; { 2 CE 87058 41 
~.015 thk, Waldes Kohmoor #5100-18-C _____ .. _____ .1 CE 87419 42 

CE 11388 R~ng, Retaining: external; stl, pi; 0.550' ID; 0.035' thk; 
iWaldes Kohinoor #5100-59-8-MO. __ . __ .. ______ • ____ 1 CE 87068 41 

CE 11389 Rl.ng, Retalnlntt: internal: stl, pi; 1.861" OD; 0.050' thk; 
faldes Kohinoor -#5000-125-S-MQ __________________ 1 CE 87058 41 

CE 11390 B~arlng, Ball: single row radial double seal; 0.5906"' ID; 
~.2598 .. OD; 0.3543 .. w; New Departure #993L02X3E •• 1 CE 87058 41 

CE 11393 C~ver Assembly ____ . _______________ • _ . _____ ... __ • __ • 1 CE 87059 47 
CE 11394 Reel Drive Assembly ____________ ._ .. ·--- __ .• __ ------_ 2 CE 87069 46 
CE 11412 S~rew: screw steel; Flat Fil H, hex socket drive; #4-40 x 

0.250" lg; 0.362" loa __________ . ___________ • __ . __ . ___ . 10 Sev Sev 
CE l1440 PltJg: cyl, aluminum alloy rod; 0.125" lg; 0.078" dia ______ . 1 CE 87056 44 
CE 11441 Brlshlng: SST; 0.328" ID; 0.390 .. OD; 0.141" lo&-------- 1 CE 87056 44 
CE 11442 l 

1 CE 87056 44 Ptyot: SST; one end thd '16-24 x 0.141" lg _____ . __ . __ .. _. 
CE 11445 Gear: SST: 63 teeth; ctr hole 0.280" sq; 1.854' OD: 0.287" 

thk oa ________ . ______________ ..• ___ . _______________ 1 CE 870&9 47 

e 

CE lt446 G~ar: SST: 63 teeth; etr hole o.zsow sq; 1.354• OD; o.ost• thk _______________________________________________ 
1 CE 87059 47 

CE 11449 W~sher, Lock: SST; ctr hole 0.280• sq; 0.500" OD w{2 
\&P extensions 0.125* w; 0.031" thk. _ .. --- ·- _____ . _____ 2 CE 87059 47 

CE 11451 Lr ..... :·---------= --~ ---- -- -- 4 CE 11462 41 

*Obsolete But Suppli~d. e 
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Part Quan. Used Fig. 
Number Description of Part Used On No. - CE 11454 Leaf •••••• --------------------------~--------------- 4 CE 11462 41 

CE 11467 Stop, Leaf: SST; 1.125* lg; o.oa1• thk __________________ 8 CE 11462 41 
CE 11458 Spacer: laminated silicons resin, gla.'lS cloth base; 0.625w 

lg; 0.313"' w; 0.031" tbk. ____________________________ 12 CE 11462 41 
CE 11459 Bushing: laminated phenolic nylon fabric base; 0.125• ID; 

0.187"' OD; 0.296"lg ................................ 8 CE 11462 41 
CE 11460 Retainer: SST; 0.625"' lg; 0.313" w; 0.094" tbk; 2 mtg 

holes 0.125"' dia, csk 82 degrees to 0.234"dia ___________ 4 CE 11462 41 
CE 11461 Connector: copper, pl; 0.813' lg x 0.281" w x 0.013" thk .. 12 CE 11462 41 
CE 11462 Switch Assembly (SPDT) ____________________________ 4 CE 87058 41 
CE 11463 Cam, Tlmlnjl: nylon molding; 0.190' ID; 1.314* loa; 

0.625" dia oa ____________ •• _ .. _ •• __ ...... __ · ________ • 1 CE 87058 41 
CE 11464 Screw: CS, cad. pi; Hex H, 0.600" w across flata, no slot; 

#8-32 x 0.375*lg; 0.437 .. loa ........................ 2 CE 87059 47 
CE 11476 BushlnQ: high leaded tin bronze; 0.313* ID; 0.375' OD; - one end :flanged 0.437"' OD x 0.009 .. lg; other end grooved 

... 0.037"' deep x 0.031" w; 0.4ll"loa .................... 1 CE 87069 47 
CE 11480 Bushing: SST; 0.313" ID; 1.000" OD; 0.069" thk •••••••• 1 CE 87069 46 
CE 11486 JteyTop--F _________________________________________ 

1 CE 11371 40 
CE 11487 

JteyTop--<: ________________________________________ 
1 CE 11371 40 

CE 11488 Jtey Top--H •• _ •• _______ •• __ ._ .••••. _ ...... _ •. _____ • 1 CE 11371 40 
CE 11490 

JteyTop--J _________________________________________ 
1 CE 11371 40 

CE 11491 Key Top--Jt. _ ............. -------- -----· ---- -·-- --- 1 CE 11371 40 
CE 11492 KeyTop--L ••••.•.•.•.•••.••••.••..••.••••••.•.••••• 1 CE 11371 40 
CE 11493 Key Top--~-------------------------·········-···-- 1 CE 11371 40 
CE 11494 JteyTop--!11 _________________________________________ 

1 CE 11871 40 
CE 11499 

Key Top--S _________________________________________ 
1 CE 11371 40 

CE'11502 J[eyTop--V _________________________________________ 
1 CE 11371 40 

CE 11504 
J[eyTop--JC ________________________________________ 

1 CE 11371 40 
CE 11506 Key Top--Z·----------------·····--------------····· 1 CE 11371 40 - CE 11607 Key Top--Q-1 •••••••. ___ ... --------- ____ ••.. __ ••••• 1 CE 11371 40 
CE 11608 KeyTop--VV-1 ••• -----------------------··---------- 1 CE 11371 40. 
CE 11509 KeyTop--E-3 ••••••• ---------------------·-·-------- 1 CE 11371 40 
CE 11510 Key Top--R-4 ...... _ .......... _ .. ________ .... __ .. __ • 1 CE 11371 40 
CE li5ll Key Top--T-5 ....... _ ........... _ ......... --- .... __ . 1 CE 11871 40 
CE 11612 Key Top--Y-6 ........ -- ... _ ........... ------- ...... - 1 CE 11371 40 
CE 11613 J[eyTop--U-7 ______________________________________ 1 CE 11371 40 
CE 11514 KeyTop--l-8 ••••. ---------------------------------· 1 CE 11871 40 
CE 11616 Key Top--0=-9 ______ .......................... __ ..... 1 CE 11371 40 
CE 11616 KeyTop--P--------···-················------------- 1 CE 11371. 40 
CE 11519 • Shaft: SST; 0.187' dia; tapped #4-40 x 0.376" both ends; 

5.875•ioa .••••••••...•....•.•.••••••.•.••.....•.••. 1 CE 87068 49 

- CE 11520 Spring, Helical Compression: cyl; 5 coils; no test; 0.032" 
diaSST spring wire; 0.500w lg; 0.252" OD; 0.188" ID .... 1 CE 87068 41 

CE 11526 Coo tact Block Assembly ________ ..................... 2 CE 87068 49 
CE 11526 Gear: SST; 93 external teeth and 72 internal teeth; 0.375" 

ID; 12 holes 0.156"' dia thru side; 0.142" thk oa ........ 2 CE 87069 47 
CE 11631 Ribbon Reversing Mechanism Assembly._ ....... _ ... 1 CE 87069 47 
CE 11632 Ribbon Drive <:ear AssemblY------------------------ 1 CE 87059 47 
CE 11635 Rlna, Retalnin1J1: external; spring 11teel, pi; 0.073" ID; 

0.187" OD; 0.015" thk: Waldes Kohinoor # 61;13-9-8-MO 11 Sev Sev 
CE 11639 Coli Assembly_ .••.••.•.•..••.•• _ .•.••••••••. _ •••••.• 7 CE 87068 49 
CE 11548 Plate: CS, pi; 0.781"lg; 0.250" w: 0.032" thk ............ 7 CE 87068 49 
CE 11548 Armature AssemblY-------------·-------····-·------ 7 CE 87068 49 
CE 11549 Magnet Assembly __ .................... -- ........... 7 CE 87068 49 
CE 11661 Screw: stl; FH, hex socket drive, csk; #4-40 x 0.781" lg .. 14 CE 87011 48 

CE 11552 Nut, Hex: stl; #4-40; 0.093" tbk; 0.250" w across flats ... { 14 CE 11941 39 
8 CE 11462 41 - V'-'l"'I ¥D'Li1i I il&D 289 Change No. l eyo,,.,.. • ...,.,.,.,T~Y a. 'I' 
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Part 
Number 

CE 11553 

CE 115M 
CE 11555 

CE 11556 

CE 11661 

CE 11683 
CE 11584 
CE 11599 
CE 11600 

CE 11602 

CE 11605 

CE 11612 
CE 11613 
CE 11614 
CE 11617 

CE 11618 
CE 11619 
CE 11620 

CE 11621 
CE 11624 
CE 11625 
CE 11626 

CE 11629 

CE 11630 

CE 11631 

CE 11638 

CE 11639 
CE 11646 

CE 11653 

CE 11666 
CE 11657 
CE 11663 
CE 11666 

CE 11667 

e6NFI8EPlTIAb 

Description of Part 

I . . 
Setscrew: stl; headless, hex socket dr1ve; #4-40 x 0.125M 

ioa; cup point _________________ • ___________________ _ 

sc'rew: stl; Flat F1l H, hex socket drive; #2-56 X 0.187• lg_ 
Sc'rew: stl; FlatFil H, hex socket drive; #4-40 x 0.312•Ig; 

0.424• loa _________________________________ ----- ___ _ 

Sc~ew: stl; FlatFil H, hex socket drive; #4-40 x 0.375M lg; 
0.487"' loa _________________________________________ _ 

Spring: beryllium copper; 4.312"' lg; 1.437"' w oa; 0.010"' 
thk; 18 holes 0.125"' dia __________ . _ -- ______________ _ 
I 

B~.se Assembly _________________________________ -- __ _ 
Fe~d Roll Follower Assembly ___________ -- __ .. ---- __ _ 
Y<rke Assembly--------- ________ . __ •.. ____ ---- ______ _ 
Stud: SST; hex body, 0.2so• w across flats; one end thd # 8-

32 x 0.185•Jg; other end 0.125• dia x 0.422•1g w/2 grooves 
0.062• w; 0.812"'loa ______________ -------------------

Washer, Flat: round; phosphor bronze; 0.125"10; 0.250" ?n: o.ots• thk ____________________________________ _ 

Eccentric: SST; 0.125* ID; 0.843" OD w/ftat; shldr 0.234" 
OD, 0.028 .. eccentric; tapped 2 holes 90 degrees apart, #4-40 ___________________________________________ _ 

Le~er: SST--------- __ -------- ____ -------- ____ ---- __ _ 
Pa~l: SST------ _____________________ .. _____________ _ 

I· Bracket Assembly ______ ---- __ ------ .. ___ . ____ ---- __ _ 
Sprlna, Helical Compression: eyl; 14 coils; no test; 0.020• 

dia SST spring wire; 0.625"lg; 0.181 .. OD; 0.141" ID. __ 
I PI ';Inter: SST; 1.093" lg. ________ ------------ ________ _ 

Lever: SST _________________________________________ _ 

Pi~ot: SST; Flat Fil H, slot drive; shldr 0.156" dia x 0.097" 
ig; thd #4-40 x 0.124•Jg; 0.313" loa _________________ _ 

Shidt: SST;thd one end #8-32x0.568•!g,slotted; L218"loa. 
I 

Par-t: SST------ __ ---- __ ----_. ___ -_- __ ._._-----------
Spacer: phosphor bronze; 0.188" ID; 0.500• OD; 0.040" thk_ 
Spring, Helical Torsion: eyl; 4 coils; no test; 0.032" dia 

SST spring wire; 0.156•Jg; 0.415"' OD; 0.851" ID _____ _ 
Sp~ing, Helical Extension: cyl; 10 coils; test 12 oz at 

0.510"'; 0.015 .. dia SST wire; 0.125• OD; 0.095" ID; 
0.400 .. loa _________________________________________ _ 

Spring, Helical Compression: cyl; 12 coils; no test; 0.012"' 
dia SST spring wire; 0.406"1g; 0.100" OD; 0.076" ID. __ _ 

sd.d: SST; hex body, 0.250" w across flats x 0.110• lg; one 
~nd 0.124" dia X 0.858"'lg w/groove and tip of 0.119• dia 
~ 0.085 .. lg; other end thresded #8-32 x 0.265 .. lg; 0.818"' loa _______________________________________________ _ 

Plfi: leaded bronze; one end 0.315" dia x 0.097" lg w/2 holes 
0.063 .. dia 90 degrees apart thru side; 5 shoulders, 3 of 
\hem 0.025" eccentric; 0.456" loa. ___________ - ______ ._ 

Pin: SST; 0.406" loa ___________ .. __ ---- ______________ _ 

Spring, Helical Torsion: cyl; 4H coils; no test; 0.032• dia 
SST spring wire; 0.218" lg; 0.281" ID; 0.531" loa .. ____ _ 

Ring, Retaining: external; CS; 0.051• ID; 0.156• OD; 
0.010" thk; Waldes Kohinoor "E" # 5133-6-8-PP _____ _ 

Lirik Assembly _____________________________________ _ 
Ha'ndle Assembly ______ . ___ . ________________________ _ 
PaWl: chromium steel, cad. pL ..• ______________ ---- __ _ 
Sprlng, Hellcat CompreBSion: cyl; 11 coils; no test; 0.017" 

dia SST spring wire; 0.397•Jg; 0.120" OD; 0.085" ID __ _'_ 
Sp~lng, Helical ~xtension: cyl; 12 coils; test 18 oz at 

~.625"; 0.014• dia SST spring wire; 0.208" lg; 0.125"' OD; 
0.097• ID; 0.394*loa _______________________________ _ 

290 
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Quan. Used I Fig. 
Used On No. ----

14 CE 87068 I 49 
4 CE 87077 51 

7 Sev 

I 
Sev 

24 Sev Sev 

1 CE 87068 49 
7 CE 87068 49 
1 CE 87059 46 
1 CE 87056 44 

1 CE 87056 I 44 -
1 CE 87056 I 44 

1 CE 87056 44 
1 CE 87056 44 
1 CE 87056 44 
1 CE 87056 43-44 

1 CE 87056 

I 
43 

1 CE 87056 43 
1 CE 87056 43 

1 CE 87056 48 
1 CE 87056 48 -1 CE 87056 43 
1 CE 87056 43 

1 CE 87059 I 46 

1 CE 87056 I 44 

1 CE 87056 I 44 

1 CE 87056 I 43 -7 CE 87068 ., 49 
7 CE 87068 49 

1 CE 87056 I 43 

1 CE 87056 44 
1 CE 87059 46 
1 CE 11871 40 
7 CE 87068 49 

15 CE 87068 I 49 

7 CE 87068 I 49 
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Part 
Number Description of Part 

CE 11669 Drive Linkage Assembly. ___ • ___________ • ____________ 

CE 11671 Clip: CS, cad. pi; tapped 1 place #4-40, 1 place #2-56 
and csk 82 degrees x o.now dia; 0.250• w; 0.500* lg; 
0.062 .. thk ____ -- -------- -------- -- ·- ------ ·---. ----

CE 11673 Sprln(t, Helical Compression: cyl; 9 coils; no test; 0.016"' 
dia SST spring wire; 0.5oo•Jg; 0.180"' OD; 0.148' ID. ---

CE 11674 Spring, Helical Extension: cyl; 29 coils; test 5 o:r; at 
0.875"'; 0.016* dia SST spring wire; 0.470"'lg; 0.187 .. OD; 
0.155* ID; 0.642•Joa ________________________________ 

CE 11676 Sleeve: SST; 0.687 .. loa •• ______________________ -·_. ___ 

CE 11678 Rod: SST; 0.093" dia; 1.516 .. lg ________________________ 
CE 11679 Rod: SST; 0.093" dia; 2.062'lg ••••• ···-·-·-----··-----
CE 11680 Plate: aluminum; 4.307" lg; 0.666" w •• __ ••• _________ ••• 
CE 11681 Stud: SST; Flat Fil H, no slot; # 10-82 x 0.312* lg; 0.375" loa __________________________________________________ 

CE 11683 Collar: aluminum; 0.187* ID; 0.375"' OD; 0.250"lg; tapped 
thru side #4-40 to center·-----------····-----------· 

CE 11684 Key: SST·-------------- __ -----------· •• ---------- ••• 
CE 11687 Screw: SST; round knurled bead, box socket drive, shldr 

0.035' lg; unthreaded middle portion 0.140* dia x 0.626• 

CE 11688 
Jg; thd #10-32 X 0.340*Jg ••••.••••••••••.••••••••••• 

Spacer: hollow cyl shape, one end clo~~ed; aluminum; 0.375* 
dia x 0.500'loa __________________ , ___________________ 

CE 11689 Spring, Helical Extension: cyl; 35 coils; test 13 oz at 
1.550"; 0.020" diaSSTspring wire; 0.700*lg; 0.187* OD; 
0.147• ID; l.OOO .. loa _______________________________ 

CE 11691 Typewriter Ribbon: '~•" w; medium.ink; black-record ••• { 

CE 11692 Metal Spool: spool minus ribbon; oxidized finish •••••••• _ 
CE 11693 Tape, Paper. Gummed: 0.375" w; 0.003• thk; white; 

gummed one side; 4.000" dia roll wfwooden core 0.750" 
OD and etr hole 0.406" ID; each roll wrapped individually 

~-~;{~~~~~~~~~ ~~~r} -~:~ ~~-c-~i~~ ~~-1~:~-8~ -~~. { 
CE 11694 Sprin!l. Helical Compression: cyl; 45 coils; no test; 

•" 0.025" dia SST spring wire; 1.125" lg; 0.187* 00; 0.137" IO ________________________________________________ 

CE 11698 Spring, Helical EJ:tenalon: cyl; 13 coils; test 7Ho oz at 
0.125"; 0.014" dia SST spring wire; 0.182" lg; 0.125" 
00; 0.097• ID; 0.662"loa ___________________________ 

CE 11709 Clutch Drive Assembly •.•.••••••• -------------------
CE 11713 Screw: stl; Flat Fil H, hex socket drive; 0.375" dia x 0.250" 

lg; shldr 0.250" OD x 0.047"lg; unthreaded portion 0.185' { 
dia x 0.703*lg; threaded ~-20 x 0.600" lg; 1.500" loa ____ 

CE 11723 Insert, Hell-Coil: SST; #6-32 x 0.203"lg, notched; Heli- { 
Coil Corp. # 1186-06-CN _ --- ___ • ___ ... __ •. ______ •• _ 

CE 11800 Tranaformer, Power, Step-Down: open.frame; 100-125v, 
200-250v; 50-60 cycle single phll!lll; 305v .=5v at 4 amp 
rms; air cooled; s~· lg x 2,~. w x a~· h; 6 solder lug 
terminals; 4 mtg holes ~~u" dia; electrostatic shield be-
tween primary and secondary; Westinghouse Fosterite 
impregnated; Colin Campbell Co. No. L 1838 •••...•••. 

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

(c~t.•- ~ c;/au,f-,..../ CONFt'OENT/AI
l'iPI813N:Pf!:h 291 
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Quan. Used Fill. 
Used On No. 

7 CE 87068 49 

5 CE 87068 49 

7 CE 87068 49 

7 CE 87068 49 
7 CE 87068 49 
1 CE 87068 49 
1 CE 87068 49 
1 CE 87068 49 

7 CE 87068 49 ----...... 

2 CE 87068 49 
7 CE 87068 49 

4 CE 87069 46 

1 CE 87068 41 

2 CE 87069 53 
1 CE 87059 46 
2 CE 87077 52 
1 CE 87059 46 

1 CE 87059 46 
2 CE 87077 52 

1 CE 87059 46 

1 CE 87066 43 
1 CE 87068 41 

10 CE 87046 55 
8 CE 87077 61 

1 CE 87056 43 
5 CE 87058 41 

1 CE 88066 66 
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Part 
Number 

•cE u8oo 

CE 11802 
CE 11813 

CE 11814 
CE 11816 
CE 11818 

CE 11819 

CE 11820 

CE 11821 
CE 11822 

CE 11823 

CE 11825 

CE 11826 

CE 11828 

CE 11830 

CE 11832 

CE 11833 

CE 11888 

CE 11839 

CE 11840 

CE 11841 

CE 11842 

CE 11844 

CE 11846 
CE 11847 

CE 11848 

CE 11851 

CE 11855 

CE 11859 
CE 11860 

Description of Part 

I 
Transformer, Power, Step·Down: open frame; 100-

i24v, 200-250v; 50-60 cycle single phase; 30.5 v at 2.4 
:imp; air cooled; 3W' lg X 2~w w X 3}'w h; 6 solder 
th_g terminals; 4 mtg holes Ht ... di.a; electrostatic shield 
tietween primary and secondary; Westinghouse Fosterite 
impregnated_. __________ . ______________________ ----_ 

Fu~e Holder Assembly: Littlefuse #34200L __________ _ 

Sc1t~~6;t!~ ~!:~-~~~-~·-~~~-~e-~~-~~-~e:_~~~~: -~ ~~~~~:-1{ 
Screw: stl; FH, csk, hex socket drive; #2-66 x 0.125 ... lg __ • 
Sc;ew: stl; FH, csk, hex socket drive; #4-40 x 0.260 .. lg __ _ 
Scttew: stl; FH, csk, hex socket drive; #4-40 x 0.376• lg ••. ~ 
Nut, Hex: sU; ~6-18; 0.2os• thk; 0.694"' w across fiats. __ _ 

se;~c;~~:6~I~g~~~~~~· _ ~~~ -~~~~~ -~~~~~ _o_v_~ _ ~~~t! -~ ~ _ 
Nu~, Hex: stl; #6-32; 0.093• thk; 0.260 ... w across fiats __ _ 
Washer, Flat: round; stl; 0.328 .. ID; 0.750 ... OD; 0.063 ... thk ______________________________________________ _ 

Quan. 
Used 

1 
2 
2 
2 
5 

27 
6 
2 
2 
2 
8 
8 

Wa~her, Flat: round; stl; 0.120 .. ID; 0.343 .. OD; 0.031"1{ thk ______________________________________________ _ 

Wa~her, Lock: round, slit helical ring; CS; 0.141 .. ID; 

2 
4 
2 

0!261" OD; 0.031 .. tbk _____ -------- ____________ ·- __ _ 
Wa~her, Lock: round, slit helical ring; CS; 0.116 .. ID; 

0[212 .. OD; 0.025"' thk. __ -------. _____ -- ______ . _ •. ---
Wa~her, Lock: round, slit helical ring; CS; 0.319• ID; 

0!675 .. OD; 0.066" thk. __________________________ . __ 

Wa~her, Lock: round, slit helical ring; CS; 0.168• ID; 
0~296" OD; 0.040• thk. ________ ---------- __________ _ 

Scr~w: stl; Flat Fil H, hex soclcet drive; # 6-32 x 0.312w Jg; 
0!460" loa ___ .----------------_.---·------ ____ -----

Sc~w: stl; Flat Fit H, hex socket drive; #8-32 x 0.375" 
lg; 0.639"1oa ______________________________________ _ 

Screw: stl; Flat Fil H, hex socket drive; #4-40 x 0.437" 
lg; 0.546" loa ______________ ---- ________ ---- .. ------_ 

Setscrew: stl; headless, hex socket drive; cup point; #4-40 
x:0.187" lg _______________ . ________________________ _ 

Screw: stl; Flat Fil H, hex socket drive; #6-32 x 0.487" 
lg; 0.675'"1oa __________________________________ ., __ _ 

sc1i~~~6~t~~ ;~:~-~~ ~~ ~~~ _ :~~t- ~~~~~: _ ~ ~~:~ _ ~ _o:~~ J { 
Screw: stl; Flat Fil H, hex socket drive; #8-32 x 0.600" 

lg; 0.664" loa _______________________________ ._. ____ _ 

Sc1~1~~7~~~ ;~~-~~~-~·- ~~~-:~~t- ~~-~e~- ~~~:~ -~ _o:~~~~.l{ 
Screw: stl; FH ,csk, hex BOcketdrive; #6-32 x O.S75"lg __ _ 

33 

66 

2 

25 
2 
1 
1 
1 
4 
4 

1 

8 
3 
2 

12 
1 
4 
4 

Nut, Hex, Acorn: SST; #8-32; 0.310 .. high; 0.812• w 
a&oss flats ____________ --·----- ________________ ----_ 1 

waulher, Lock: round, slit helical ring; CS; ~ .. ID; 0.5oo•lt0 
OD: 0.062"' thk __________________________ ----------- 8 

Se:~_;:; ~::.~~~~~~·-~~~ ~~~~~ ~~~~~· -~~ ~~~~·- ~ ~~~- ~ 
Scr~w: stl; Flat Fil H, hex socket drive; #6-32 x 0.250"' 

lg'; 0.388"loa •. --------·-·-----·----· -------------·-
Positlonlnt Arm: chromic steel, cad. pL ____________ • __ 
Riv~t: aluminum; FH, csk; 0.062" dia x 0.126" lg. _____ .• 

I 

6 
1 
6 

I 
*ObBOlete But Supplied. 
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KAM-1/TSEC 

Used 
On 

CE 1flJt6,6, 
CE~ 
CE 87058 
CE 87068 
CE 87068 
Sev 

CE 8-r, CE 
CE 
CE 11871 
CE 87068 
Sev 

9'l~' 
CE 888tHt 
CE 11941 
CE 87068 

Sev 

Sev 

eEL~' 
Sev 
CE 87056 
CE 87066 
CE 87066 
CE 1!.7.4.Al,g, 
CE~ 
CE 87422 

CE 87058 

CE 87077 
CE 87068 
CE 87077 

CE 87059 
CE 87059 
CE 87077 
CE 87069 

CE 87069 
CE 87046 
CE 87077 
CE 87066 
CE 87056 

Sev 
CE 87068 
CE 87067 

Fig. 
No. 

56 
66 
41 
49 
49 
Sev 
49 
56 
66 
40 
49 

Sev 

56 
39 
49 

Sev 

Sev 

56 

Sev 
45 
43 
45 
57 A 
66 
57 A 

41 

51 
41 
61 

46 
46 
51 
46 

46 
55 
61 
43 
44 

Sev 
49 
60 

Change No. 1 

-

-

-

,e 

• 
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KAM-l(fSEC 

e Part Quan. Used Fig. 
Number Desc:rJptlon of Part Used On No. 

CE 11912 Feed Rotl: aluminum; ctr hole 0.214• sq; 0.986 .. OD; 260 Weth ______________________________________________ 
1 CE 87066 44 

CE 11916 Shaft: SST; 1.760~ loa; one end thd # 6-82 x 0.141 ~ lg. ___ 1 CE~ 44 
CE 11933 Power Cord AssemblY---------------------------: ••• 1 CE 66 
CE 11941 Contact Panel Assembly------ .....•.•••• __ •••• ____ --. 1 CE 87077 39-51 
CE 11942 Strap: cs, ead. pi; 1.874" loa; 0.2so• w; 0.028~ thk •••••• 1 CE 11941 39 
CE 11945 Spring Assembly __ ••• __ •• _____ .......... __ • ___ ---- ••• 1 CE 87059 46 
CE 11946 Stop: cyl; aluminum; 1.000" lg; 0.125" dia. _____________ 1 CE 87059 46 
CE 11947 Clevis: CS, ead. pL ••••... ------------- .•.• ----- ••••.. 1 CE 87059 46 
CE 11948 Clevis: CS, ead. P'------- -------- -· --------------- • -· • 1 CE 87059 46 
CE 11949 Pin, Clevis: CS; Flat Fil H; 0.281" loa ••.•••••••••••••• 2 CE 87069 46 
CE 11950 Diode: Germanium; type CD-6; Radio Receptor Co., Inc .• 20 CE ll941 39 
CE 11956 Cover and Insulator Assembly ___ .... __ •• ____ .. ______ • 1 CE 87420 42 
CE 11962 Plate: SST; 1.108" w; 0.062"' thk; 1 hole 0.516" dia; 2 boles 

CE~ 0.144" dia _________________ .. _ .... ------ _____________ 2 66 
e 

CE 11966 Switch Plate: aluminum; 2.375"'1g; 1.781'" w; 0.312" thk; 
CE ltiWt· tapped 4 mtg boles #4-40 •••. ----------------------- 1 56 

CE 11969 Nut, He:~: SST; '{o-18; hex portion 0.563" w across flats; 
middle portion round, 0.876" OD x 0.062" fg; one end ~1o'(., 
0.495~ OD x 0.268 .. lg; 0.562" loa; speciaL •• --------- 2 CE 88e66' 56 

CE 11970 Rectifier, Selenium: full-wave, bridge; 33v AC; 26.4v 
~" ::t;6% DC; 3.05 amps DC; FansWel #EE 1022 T finish •• 2 CE · 56 

•cE n970 Rectifier, Selenium: Cull-wave, bridge; 33v AC; 26.8-27 .9v 
DC; 2.4 amps DC; mtg both ends, thd ~{0-18; 4.760" 
loa; 2.625~ dia; Fansteel #EE1000 T finish ••.•••• :---- 2 CEm' 56 

CE 11971 Contact Board Assembly----- ________ •• ____ ---·----. 1 CE 56 
CE 11974 Thumbscrew: SST; head 0.572" lg x 0.500• w, flat sides; 

thd # 10-32 X 0.305~ Jg; flat tip, unthresded; 0.118" dia 'r.'loC.r.. 
w{groove; l.OOO"loa; specia'---··------------···-·--- 1 CE 8tffiS6 66 

CE 1197S Thumbscrew: SST; head 0.563" lg x 0.626• w; tbd ~-20 x 
CE~b 0.281"lg w/gimlet point; 1.500" loa •••.•• _____________ 4 66 

:I -
CE 11980 Carrier: aluminum. _______ ••.• __ •••• ------ •••••• -- ••• 1 CE 11981 55 
CE 11981 CarrlerAsaemb1y ____________________________________ 1 CE 87075 55 
CE 11985 Capacitor: cyl; metalized paper; 2.0 :1:0.2 uf; 200v DC 

working voltage; 1.626" lg; 0.693" dia ••.• _____________ 2 CE 11941 39 
CE 11987 Capacitor: cyl; metalized paper; 0.25 :1:0.025 uf; 200v DC 

working voltage; 0.688"1g; 0.438" dia .••••.••••••••••• 2 CE 11941 39 
CE 11988 Capacitor, Fixed Ceramic: round disk;O.OOOl :1:0.001 uf; 

500v DC working voltage; 0.598" dia: 0.098" thk .••••• 2 CE 11941 89 
CE 11989 Capacitor, Fixed, Ceramic: round disk; 0.002 ±0.0002 

uf; 500v DC working voltage; 0.593• dia: 0.093" thk •••. 1 CE 11941 89 
CE 11990 Capacitor, Fixed, Ceramic: round disk; 0.005 :1:0.001 

u£; 500v DC working voltage; 0.663"' dia; 0.093• thk .••• 2 CE 11941 39 
CE 11991 Capacitor, Filled, Ceramic: round disk; 0.01 (plus 80%,. 

minus 20%) uf; 600v DC working voltage; 0.668'" dia; - 0.093" thk •• -- ------------------------------------- 'f• CE 11941 89 
CE 11993 Clip: CS, cad. pi; 1.062" loa ••• ------------------------ 2 CE 11941 89 
CE 11995 Bracket: SST"··-_ •• -- •• -- ••••.• -- __ •••• ____ •• -----·. 1 CE 14462 41 
CE 14310 Pin, Hinge: SST; 3.760" lg; 0.078"' dia •••• ______________ 1 CE 87069 58 

CE 14316 Bushing: He~co Strain Relief Bushing Type SR-Sp ______ { 1 CE~' 40 
2 CE 66 

CE 14318-3 Cable: rubber insulated; two # 18 conductor; }{• dia; 27~· 
CE~ lg _________________________________________________ 

1 66 
CE 14440 Washer, Lock: round, slit helical ring; CS; # 10 ID •.• ___ 10 Sev Sev 
CE 14441 Nut, Hex: stl; #8-32; 0.126" thk; 0.812" w across flats ••• 1 CE 87066 43 
CE 14447 Htnae, Base: SST; 6.188"1g ••••••.•••••••.•••••••••.•• 1 CE 87046 65 
CE 14449 Block: SST; tapped # 10-32; slotted 0.187" w ___ •••••• __ 2 CE 87068 49 

----·---~·- - -- - -~ ---- •Obsolete But Supplied. 
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Part 

Number 

CE 14462 
CE 14463 
CE 14466 
CE 14468 

CE 14480 

CE 14484 
CE 14485 

CE 14486 

CE 14488 

CE 14491 

CE 14493 

CE 14497 
CE 14498 
CE 14500 

CE 14607 

CE 14508 
CE 14609 

CE 14.511 

CE 14512 
CE 14515 

CE 14516 

CE 14517 

CE 14622 
CE 14536 
CE 14542 

CE 14556 

CE 14557 
CE 14568 
CE 14671 

C CE 14572 
CE 14573 

CE 14574 

CE 14675 

CE 14576 

CE 14588 
CE 14589 

cE •'IS.s".r" 

I 

Ducriptlon of Part 

I 
Trip Ma~net A88embly •.• ____ ........ ______ .. _ ..•.••. 
Coil Assembly------ •. __ .• __ •... ______ •. __ ._ •• __ •.•• _ 
Ar~atureAssembly ________________________________ _ 

Poie: magnetic ingot iron, cad. pi; 1.125" lg; 0.500" w; 
0.062" thk; rounded ends; 2 holes 0.128" dia __________ _ 

Sctew: brass, nickel pi; Bind H, slot drive; #6-32x 0.188" 
lg; 0.259" loa ..... _________________________________ _ 

Rivet: aluminum; csk; 0.093 .. dia; 0.662* lg _______ •• ____ . 
W~aher, Flat: round; aluminum: 0.099* ID; 0.260 .. OD; 

0~016" thk ________________________________________ _ 

RtJet: aluminum; RH; 0.062"' d\a; 0.260" lg ••.•.. ____ ---!{ 
Sp)lnJl, Helical Compre88ion: cyl; 8 coils: no test; 0.014 • 

dla beryllium pre-tempered spring wire; 0.468•Jg; O.tGO• 
OD; 0.122" lD •. - --------------------------------.

WalJher, Flat: round; aluminum; bright red; center tapped 
#8-32; 0.437" OD; 0.032" thk----------------------

Lug, Terminal: brass, tinned; for #6 screw; 2 crimping 
ears; 0.626•loa.- -- ___ ._ ------------------- .. ------ ---

CoJnter: 4 digit; Veeder-Root .•...•••. ----------------
Plate, Indicator: brass, nickel pi; "0-P-E-D" ..•.•••• __ _ 
Washer, Lock: extema.l and internal teeth; stl; 0.200• ID; 

0]502 .. OD; 0.025~ thk: Shakeproof #4010--14 .......... . 
Waiher, Lock: internal teeth; stl; 0.146" ID; 0.250" OD; 

o:o1s• thk; Shakeproof #1206-0L •.•. ·--------------
Tra'nsformer A88embly ... ___________________ ...•.... __ 
Plnl Stop: SST; Flat Fil H, no slot; 0.248" dia x 0.375 .. Jg, 

w/groove; 0.422' loa .• __ ..•.••• ---- __ .. -------.----
Spr!ni: phosphor bronze, spring temper, cad. pl; 1.250" 

loa: 0.438" w: 0.009' thk ••••• ----------------------
Retalner, Spring: SST: 0.438* lg; 0.218• w: 0.031' thk •• 
Scr~w: stl: Flat Fil H, hex socket drive; # 10-32 x 0.313' 1g'; 0.503" loa _____________________________________ _ 

Fu~: slow blow; 6 amp, 32v; 1.000" lg; 0.250" dia ends; 
Littlefuse # 860063 __ ........... _ ... ____ . _ ... __ ...... __ _ 

Larilp, N-n Glow: l4 watt; Type NE-48; 1.600"' loa; I{ 
o.j;oa" diabase; Gen. Elec. Co .......... ---------------

Leaf Assembly ... ___ .•... ____ .......... __ ........... __ _ 
Plate: SST; 2.000' lg; 0.062" tbk ............ -- .•••.•.•. 
Watiber, Flat: stl, cad. pl, black dip; 0.156" ID (#6); 

0.~12" OD; o.o:u" thk •. ___ ... -------- _ ...•. -- .•... __ • 
Blo~k: CS, cad. pi; 0.437" lg; 0.312" w; 0.250" thk; tapped 

#,4-40---.------- .. ---------- .... ----- .. - ----.- .. ----
Spr~na: CS, cad. pi; 0.030" thk _______________ ---------
Actuator Assembly ................. __ ... ________ ...... _ 
Cra~k: SST •. __ .. _ .... _________ .• _ •. __ ....... ___ .... __ .. 
Key(A88embly ••. --- .......... -- ....... __ .......... --- ••. 
Screw: stl; Fil H, hex socket drive; # 10-32 x 1.500" lg; 

L690" loa _______ ------ .. ____ •.. _____ . _____ .... ____ ... 

Sc.-Jw .. : stl; FH, csk, hex socket drive; #6-32x 0.188'loa .. l 
I 

Screw: stl; csk, hex socket drive; #6-32 x 0.260" loa ... __ 

ScrJw: stl; Flat Fil H, hex socket drive; #2-56 x 0.187" 
lg;1 0.273' loa ........... ______ .•... _________ .. _ •. _____ _ 

Brid.ge Assembly •.••.•... _______ . ___ .•. ____________ _ 
Washer, Flat: r<>und; stl; 0.500" ID; 0.760' OD; 0.002• thk ______________________________________________ _ 
c.·~'"-~ t'..i~[•••'~tilY 

(C) :C tc"' •• al;us,F, .. J CcUIFII~EII1'14L;. 
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Quan. 
Used 

1 
2 
1 

2 
2 

2 
4 
4 

1 

6 

2 
1 
1 

2 

6 
1 

2 

2 
2 

2 

4 
1 
1 
7 
1 

4 

1 
1 
7 
1 
1 

2 
2 
2 
2 
2 

4 
1 

2 
t 

KAM-1/TSEC 

Used 
On 

Fig. 
No. 

CE 87068 l 41 
CE 14462 41 
CE 87058 41 

CE 14462 I 41 

CE 11371 I 40 
CE 11323 39 

CE 11323 I 39 
CE 87074 54 
CE 87069 53 

CE 11941 I 39 

CE 11871 I 40 

CE 87422 I 57A 
CE 87068 49 
CE 11371 40 

CE 87077 I 51 

CE 87077 I 51 
CE 11941 39 

CE 87077 I 51 

CE 87077 I 51 
CE 87077 51 

CE 87077 I 51 

CE 8'1077 51 
CE 87077 51 
CE 87290 67 
CE 87011 48 
CE 87066 56 

CE 88000 I 57B 

CF. 87068 49 
CE 87068 49 
CE 87068 49 
CE 87068 49 
CE 87068 49 

CE 87068 49 
CE ll981 65 
CE 87068 49 
CE 87068 49 
CE 11981 66 

CE 8'1068 I 49 
CE 88666 66 

~'74lo-" 

CE -88&6tt' I 66 
(£ fi7DC. ~ rt-

fl,lli~ -'-------!______.). .;) .. 

Chan!le No. 1 
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Part 
Number 

CE 14590 

CE 14591 
CE 14592 
CE 14595 

CE 14600 
CE 14605 
CE 14606 

CE 14614 

CE 14618 

CE 14643 
CE 14649 
CE 14652 

CE 14658 

CE 14654 

CE 14655 
CE 14666 

CE 14657 
CE 14663 
CE 14664 

CE 14669 

CE 14683 

CE 14731 
CE 14732 
CE 14787 
CE 14789 
CE 14740 

CE 14741 
CE 14742 

CE 14743 
CE 14755 

CE 14756 

CE 14760 

CE 14766 

CE 14768 

<l ~~ S"'S 

nn,•trwn.n.t,..,'l' .6. .. 
'-A''"l'¥ 1DD1 \I I liD 

DescrJptlon ol Part 

Rint, Retainlna: external; carbon spring steel; 0.600" ID; 
Waldee Kohinoor Inc. Truarc #6100-60-SPP _________ _ 

Brid!le: phenolic molding _____ •. ------_ •• __ • ________ ••• 
Fuse: Type 3AG; 2 amp, 250v; LittlefUse #812002 •••••. _ 
Bearlna, Ball: 0.748" OD; 0.2362" JD; 0.2362" thk; New j{ 

Departure double seal #99036X1292E ••...••••.• ____ _ 
Nut, Hei: SST; # 10-32; 0.187" tbk; 0.375" w a(!l'oss flats. 
Rln&, Stationary: black phenolic ....•..•••...••..•••.. 
Washer, Flat: round; SST; 0.070' ID; 0.187" OD; 0.018" thk ______________________________________________ _ 

Screw, Drlve: stl, cad. pi; RH; 0.058 .. dia; 0.125" lg; 
Parker-Ka~n------------····-·····-···------------

Screw: stl; Flat Fil H, hex socket drive; # 8-32 x 0.250 .. lg. \{ 

CableAssennbly .... -----·-····----··-·-----·--------
Detent Assembly ....•...• ___ ..••..••.•.....•• __ ...•• 
Stud: SST; one end 0.625' OD x 0.187" lg; other end thd 

~a-14 x 0.138' lg; middle portion undercut 0.343" dia x 
0.100~ lg; center tapped ~-20; 0.420 .. 1oa ••••••••••••.. 

Stud: SST; one end thd Ha-14 x 0.134' lg, wfundercut 
0.343' dia x 0.100' lg; other end tapered 0.3'72' OD to 
0.1112" OD; middle portion 0.625" OD x 0.187"lg; center 
tat~ped ~-20 (double thread); 0.609" loa .............. . 

Houetna: SST; Hex H, ctr drilled 0.125' 10 x 0.181' deep; 
other end ctr drilled 0.203• ID x 0.860 .. deep, thd outside 
~~16 x 0.750'Ig; 1.031" loa __________________________ _ 

Dettnt: SST---------- ...•.••. __ •. _ ................. . 
SprlnA, Helical Connpreaalon: eyl; 11 coils; no test; 0.022' 

dia SST spring wire; 0.187' OD; 0.143" ID; 0.760' lg •• 
Screw: stl; FH, esk, hex socket drive; # 10-32 x 0.375"1g .. 
Cover: aluminum; 8.780"lg; 8.218" w: 0.040" thk ••..•... 
Scnw: SST; Hex H, 0.250" w across flats; shldr 0.156" 

dia X 0.060" lg; #4-40 X 0.103" lg; speciaL ....••••••• 
Screw: stl; Flat Fil H, hex socket drive; # 10-32 x 0.500"' 

lg;0.690~loa •••••••••••.••.••••...•...••..•••..•••• 
Screw: stl; Flat Fil H, hex socket drive; #4-40 x 0.187• 

lg; 0.299 .. 1oa ...................................... . 
Operating Light ANembly .......................... . 
Hood A11ennbly ...••..•....•••••..•...••..••.••••.•• 
Lena: round; HN-32 polarizer; 1.198" dia; 0.030" tbk ..•. 
Lena: round; HN-32 polarizer; 1.250" dia; 0.030" thk .... 
Rlna, Retalnlna: SST; 1.130 .. ID; 1.250" OD; 0.035 .. thk; 

IIPiit; feather edge ............................ ______ _ 
Bezel: SST; light diamond knurL ................. ____ • 
Spnna: blue tempered spring steel, 4 waves; 3.750" lg; 

0.125" w; 0.006' thk material. ...................... . 
C:ooaeneckAaaembly ...••...••...••........•••..•... 
Adapter: SST; one end diamond knurl, tapped 1 ~.-24 x 

0.375" deep; 1.125' loa .... _ ........................ . 
Sprtna: blue tempered spring steel; 1.000' loa; 0.125" h; 

Quan. 
Used 

2 
1 
2 
1 
2 

'1 
1 

4 

4 
4 
1 
1 
2 

5 

2 

2 
2 

2 
3. 
1 

2 

3 

4 
1 
1 
1 
1 

1 
1 

1 
l 

1 

0.006" thk.......................................... 2 
Lamp: 28v; 0.17 amp; T3-~ bulb; miniature bayonet ~1 

base; #313 Gen. Elec. Co............................ 1 

Lua, Mld~tet Turret: brass, silver pi; 0.474" lg.......... 8! 
Washer, Lock: internal teeth; at!; 0.508" ID; 0.625 .. OD; 

0.022" tbk; Shakeproof #1224-04 ................... . 
C:...,IO A~J.I!-.,~H)' or~ltE ,•.._~ 

·"'" ,J. • ' ... 

295 

1 
J 

KAM-1/TSEC 

Used 
On 

Flit
No. 

CE " 56 !!
·:., 

CE 56 
CE ' 56 
CE 87058 41 
CE 87068 49 
CE 87059 47 
CE 87067 50 

CE 87074 I 54 

CE -~1 55 CE 56 
CE 88001 57B 
CE 87077 52 
CE 87046 56 

CE 87046 I 55 

CE 87046 I 55 

CE 87046 I 55 
CE 87046 55 

CE 87046 I 55 
CE 87046 55 
CE 87072 55 

CE 87072 l 55 

CE 87046 I 56 

CE 11941 39 
CE 87077 61 
CE 87077 51 
CE 87077 51 
CE 87077 51 

CE 87077 I 61 
CE 87077 I 51 

CE 87077 I 51 
CE 87077. 51 

CE 87077 I 51 

CE 87077 51 
CE 87077 51 
CE 87290 57 
CE 11941 39 
CE 87066 56 

CE 11941 I 39 
c:~ 8'10'1'1 ..It 

Chant1e No. 1 
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KAM-1/TSEC 

Part I Quan. Used FlQ. 
Number Description of Part Used On No. • l 14 CE 11941 39 CE 14771 Washer, Flat: round; stl; 0.130~ ID; 0.250" OD; 0.081" thk { 

l *2 CE 87420 42 
CE 14798 S~ket AssemblY------------------------------------ 1 CE 11941 89 
CE 14799 Nu

1
t, HeJ:: CRS; ~-32; 0.093" thk; 0.562" w across flats .. 1 CE 11941 89 

CE 54500 W~sher, Flat: round; CS; 0.188"' ID; 0.375" OD; 0.025" thk •• _____________________________________________ 
2 CE 87059 46 

*CE 54511 Arfuature Assembly: Input-24v DC, 1 amJ>; Output--
sjngle phase, 6600 rpm, 440 cycles, 200v peak, 0.015 Int. 
If.P. Mech., Bendix RC-5409-lE ..................... 1 CE 87419 42 

*CE 54512 Yoke and Field Coil: Bendix RC 5418-1-F ............. 1 CE 87419 42 
*CE 54518 Sc~w: stl; FH, csk, he11: socket drive: #4-40 11: 0.250" lg Ooa) ______________________________________________ 

2 CE 87U9 42 
•cE 54514 Head Assembly: Bendix RB-5414-lA .................. 1 CE 87419 42 
•cE 54515 Sta'torand Flan~e Head Assembly: Bendix RC8-M24-L I CE 87419 42 
*CE 54516 Grqmmet, Rubber: round, 0.609 .. OD; 0.297• ID: H.O. -C,anfield Co. # 8677 rubber __ .... __ .................. 1 CE 87419 42 
•cE 54517 Bal!, Bearing: 0.197" ID x 0.748* OD x 0.236• thk, Ben-

dix RC-214 AB-11, or New Departure No. 77085 x 1254E 1 CE 87419 42 
*CE 54518 Be~.rln~, Ball: 0.286" ID; 0.748" OD; 0.406" thk; Bendix 

i1RC-214 AB-6, or ~ew Departure No. 87036Tl254E •. 1 CE 87419 42 
*CE 54519 Cov~r, End: stl; Bend111: No. RB-5610-1. .. -------- _____ 1 CE 87419 42 
•cE 5452o Clamp, Lead: ead. pi; 0.812' lg; 0.312 .. w; 0.081 ~ thk 

~aterial; 1 rntg hole 0.172" diameter: Bendix No. RBS-5698-l. ___________________________________________ 
1 CE 87419 42 

•cE 54521 ScrJw: stl; Flat Fil H, hex socket drive; #8-32 x 0.187' 
lg~ 0.351"' loa; Bendix #RB-317-1 .................. 1 CE 87419 42 

*CE 54522 Poa~tlve Brush, Assembly .......... _ ... __ .. _ ...... _ .. 1 CE 87419 42 
*CE 54523 Negative Brush, Assembly ... _____ ................ ___ 1 CE 87419 42 
CE 54526 Pinj cyl; CS; 0.094" dia; 0.218" lg ______________________ 6 CE 87068 49 
CE 54528 Lat~h, Left Hand: CS, cad. pl. _______________________ 1 CE 87068 49 
CE 546211 Lat~h, Ri~ht Hand: CS, cad. pL. _____________________ 1 CE 87068 49 
CE 54530 Support, Left Hand: CS; 1.500" lg; 1.125" w; 0.218' thk. 1 CE 87068 49 

e. 
CE 54531 Sup!""', RIOht H~d' cs, l.SOO•Ig; 1.12&• w, MIS• tbk.

1 
1 CE 87068 49 

CE 54532 1 CE 87068 49 Left: Hand Latch Assembly ..... _ ... _ .............. __ 
1 CE 11981 55 

CE 54533 Rigt Hand Latch Assembly .................... ______ 1 CE 87068 49 

NutJ Hex: SST; '{6-32; 0.500" w across flats; one side ta-
1 CE Jl981 55 

CE 54534 
J:>ei"ed shldr 0.420 .. OD x 0.06:r lg, csk; other side shldr 
o.~oo• OD x o.o1s"Ig, csk; 0.219"' thk ________________ 1 CE 87056 43 

CE 54542 Ratc;het and Bushinlt Assembly ______________________ 1 CE 8'1056 48-44 
CE 54543 Double Drtve Ratchet Assembly_ ....... __ .... __ ... _ .. 1 CE 87056 43-44 
CE 54544 Sprd-.g, Helical Estenaion: cyl; 80 coils; test 3H oz at 

!:~~:\0~~~~~-~i-a--~~-~~~~ -~-~~~:- ~~:. ~~~~~~ -~~:. { 
1 CE 87058 41 
2 CE 87056 44 

CE 54549 Rfg~t Front Dust Cover Assembly ...... __ . ___ ...... ___ 1 CE 87059 47 
CE 54550 RiQii

1
t Rear Dust Cover Assembly __ •....•... __ ._. ____ 1 CE 87059 47 

CE 54551 Left !Front Dust Cover Assembly •.•••. _ .•.• ___ •..• ___ 1 CE 87059 47 
CE 54552 Left~Rear Dust Cover Assembly _______ .. __ --.--------- 1 CE 87059 47 
CE 54568 Washer, Lock: internal teeth; stl; 0.520" ID; 0.781"' OD; { 1 CE 11871 40 

0.0;10• thk; Shakeproof # 1224-08 .• __ ............... _ 2 CE 87066 56 
CE 54571 Drive Ratchet Assembly _____ ._ .. __ •. _ .. _____ . _______ 1 CE 87056 48-44 
CE 54572 Sere~ Assembly ________ •. ______ . ___ •..• __ . ____ . ____ . 2 CE 87068 49 

-
CE 54579 Pawl,: SST------ __ -------- __ .... __ --- •.. -- .... ___ .--. 1 CE 87056 44 
CE 54580 Pawl': SST-------------_ .. _________ .. ___ . ___ ... ______ 1 CE 87056 ...... 
CE 54582 Key Switch Assembly __ .... __ .. ___ .. ___ .. ____ ....... 28 CE 11871 40 

t ~ 
--

*Obsolete But SuppliedJ • czn .. •'P"'•nn_ ... , .......... a • 
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- Part Quan. Used Fig. 
Number Description of Part Used On No. 

CE 54583 Key Switch Assembly ••••.•••.•..•••. __ .•••••••••••• 1 CE 11371 ~40 

CE 54584 Pin: SST; 0.125' dia; 0.320'loa .•••••••••••••.••••••••• 1 CE 87068 49 --J 
CE 54589 Damper: beryllium copper; 1.187'lg; 0.281 • w; 0.010" thk. 8 CE 11462 41 
CE 64590 Damper: beryllium copper; 1.187" lg; 0.281" w; 0.010" tbk. 4 CE 11462 41 
CE 64591 Washer, Brake: round; phosphor bronze; 0.670" ID, w/ 

flats; 0.687" OD; 0.062" thk; one side chamfered, 1 side 
flat •....•.•••.••••••••••••••••..••••••••••••.••.•••• 2 CE 87069 47 

CE 54592 Spring, lfellcal Compression: cyl; 4 coils; test 10 oz at ·, 
0.281"; 0.030" dia SST wire; 0.876"lg; 0.640"00; 0.580" " ID .•••••.•.•.••.•.••.•.•••.....•••.•.•••••••.••••. 2 CE 87059 47 

e 
CE 64594 Screw: stl; Flat Fil H, hex socket drive; #4-40 x 0.343" t 

Ig; 0.455* loa ••••••••••. : •••.••.••••••••••.•.••••••• 14 CE 87068 /49 
*CE 64597 Pmte ••.••••••.••••••.•.•••••••.••••••••••••..••••.. 1 CE 87419 42 
*CE 54598 Screw: stl; FH, csk, hex socket drive; # 10-32 x 3.000" lg 

\I 
(loa); Bendix No. RB-144-5. _ ....................... 2 CE 87419 42 

*CE 87000 Insulating Board and Clip Assembly ••.•..••....••.•• 1 CE 87420 42 
*CE 87002 Resistor, Fixed: cyl; 0.377 .. dia x 1.438 .. lg; copper coated 

ends: 30 ohms :!:10% at 25 degrees Centigrade; 1.488" 
lg; 0.377" dia; Carborundum Co., Globar Div. Type F, 
#342F-1 •.•.•.•••••••••••••.•••.••••••.•••••••..•• 1 CE 87420 42 

•cE 870o3 Panel: aluminum; 4.260" lg; 1.937' w: 0.031" thk materiaL 1 CE 87420 42 
CE 87008 Leaf •.••••.••••••.•••••••••.••.••••••.••.•••.••••••• 4 CE 11462 41 
CE 87011 Switch Assembly •••.•.•..•.••.•.••.•.•...••.•.•••••• 1 CE 87068 49 
CE 87014 Pin, Shoulder: SST; one end 0.157" dia x 0.17l"lg; other 

end 0.090* dia x 0.173"lg, w/groove; 0.344*loa ........ 1 CE 87059 46 
CE 87015 Collar, Eccentric: SST; 0.090' 10; 0.260" OD, 4 equally 

e -.-; 

spaced slots in periphery; shldr 0.160" 00 x 0.035" lg; 
0.012* eccentric; 0.094'loa .......................... 1 CE 87059 46 

CE 87019 Print Maanet Assembly •••••••• ____ ................. 1 CE 87069 46 
CE 87021 Insert: black rubber; 0.416" lg; 0.206" w; 0.150" thk ...... 2 CE 87068 49 
CE 87022 Support: CS, cad. pi; 1.6!JO'lg; 0.750" w; 0.218" thk ..... 2 CE 87068 49 
CE 87023 Clip, Cable: black nylon .............................. 4 CE 11941 89 
CE 87027 Bracket, Left Hand: aluminum ....................... 1 CE 87077 51 
CE 87028 Support: aluminum .................................. 2 CE 87077 51 
CE 87029 Hub: aluminum; 0.187" 10, wfkey; 1.312" OD; 0.360" thk. 1 CE 87059 46 
CE 87038 Support: aluminum ••••••••• _ ....•••• __ ••.•••••••.•.•. 1 CE 87066 45 
CE 87039 Plate: aluminum; 1.437" lg; tapped 8 places #4-40; tapped 

2 places ;It 6-32 ..................... __ .............. 1 CE-'- 41 
CE 87041 Base: aluminum. __ ••.•• _ • __ .......................... 1 CE· 56 
CE 87043 Drawer: aluminum ............. _ ..................... 1 CE 87072 55 
CE 87044 Bracket, Left Hand: aluminum ....................... 1 CE 87046 55 
CE 87045 Bracket, Right: aluminum ............................ 1 CE 87046 55 - CE 87046 Base Assembly ••.•••.•.•.•••••.•••.•••••.•.••••.•••• 1 CE 87075 55 
CE 87047 HouslnA Assembly ••...••.. ___ ...................... 1 CE 87059 46 
CE 87048 Right Hand Bracket Assembly ..................... · .. 1 CE 87077 51 
~E 87049 Base Assembly: (KLB-7/TSEC) ....................... 1 CE 87077 51 

E 87056 Pulse Generator Assembly ............................ 1 CE 87059· 46 
CE 87058 Timing Unit Assembly .............................. 1 CE 870591 46 
CE 87069 Printer Assembly .................................... 1 CE 87077 Se 
CE 87061 Housing Assembly ••...•• __ ........ _ ................ 1 CE 87058 41 
CE 87062 Cam Switch and Trip Magnet Assembly ............. 1 CE 87058 41 
CE 87063 Shell Assembly _______ ................ __ ._ .. _ •••••••• 1 CE 87067 50 
"fl;E 87066 AC Power Converter Assembly .•••.•.•.••••••••.•.•.. 1 CE 87075 56 
ICE 87067 c•::) ~~1-t-~~~~:':~~~: :~~~ ~~~~s~~~-o-r~~~ -~~~~~~~. { 

1 CE 87077 50 
Cf f'(oS''/ ......__ 1 CE 87076 56 

• c. .. .,. .... r,..r c ... -a..~..~~-•ly ' ~If IN ,f"J 

-\- - -- -- - '- - -------- -------

•Obsolete But Supplied. 
(c) :&''I: c..,.. 16 cl•z..sof,eJ CONFIP~iAI"T"U9J,. 
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Part 
Number 

(c) CE 87068 

CE 87069 
CE 87070 
CE 87072 
CE 87074 
CE 87075 
CE 87076 

Cc' CE 87077 

CE 87095 
CE 87098 
CE 87130 
CE 87142 

CE 87146 
CE 87148 

CE 87157 
CE 87158 
CE 87161 

CE 87162 
CE 87165 

CE 87171 

CE 87178 
CE 87198 

CE 87229 

CE 87280 

CE 87231 

CE 87232 
CE 87283 
CE 87284 

CE 87239 

CE 87244 
CE 87252 
CE 87256 

CE 87261 
(c:) CE 87264 

CE 87265 
CE 87267 
'"'Q'.l:I""'UT"W-J~ 

CE 87278 
CE 87274 
CE 87275 
CE 87278 

Description of Part 

I• 
St~pping Unit Assembly: (not furnished-order com~ 

ponent parts) •••••••• __ ._ •. _ ••••••••• ---- __ ••••••••. 

g~;:rA!:::.~~;~= == := == = == ::: = == ==: = ==== == = = = = == == ==: 
D~awer Assembly ................................... . 
Co:er AB&e~bly .•....•...••.•.••.••••.•.••••.•••.••. 
Ac,cessories and Case Assembly .•••.......••••.•••.•. 

C~seAssembly ••. ----------------------------------
T~EC/KL-7 Cipher Machine: (not furnished-order 

Co~~~:::~~~=================~========:======== wisher, Retqlninll: spring steel; speciaL •••• __ •••••..•• 
Co'py Holder Asse~bly. __ .••••• __ •••••• __ .••••• -~- •• 
Seal: round, cyl; black rubber; 0.250" ID; 0.500" OD; 

q.t25" thk.- ·- ------------------------------- ••• ---
Fa~tener: CS, cad. pL ••.••.••••.• __ ---- .••......• --. 
Rl~g, Retaining: 0.220" ID; 0.880• OD; 0.025" thk; 
~aides Kohinoor, Truqrc # 5108-25 •.•.•.••••• __ ••••• 

Wl~dow: transparent; 4.500" lg; 0.985* w; 0.030" tbk •••• 
Fr,me, Window: brass .... __ .. __ ....•..•.. ___ .•.... __ • 
Spring, HelicqJ Compression: cyl; 3 coils; no test; 0.044" 

~ia SST spring wire; 0.875"lg; 0.750" OD; 0.662• ID ....• 
Wa

1
sher, Spring Retalninlt: aluminum ••.....•.•. _ ...• _ 

Ribbon Cover Assembly •••..•. _ .. ____ .... ------- .••. 
I . { Ker CS; 0.062" sq; 0.281" lg ••••• ____ ---- ____ •••• __ • _. 

Gear and Pinion Assembly •• _ ........... __ •.••..•.• _._ 
RiJet: aluminum, black anodized; oval head; 0.094* dia; { ,, 0.125"lg; 0.15G•loa _______________________________ _ 

Sprlna, Helical Extension: cyl; 20 coils; test lib. 2 oz at 
0~875"; 0.022• dia SST wire; 0.155" OD; 0.111* ID ••••• 

Washer, Flat: round; CS; 0.115* ID; 0.174" OD; 0.026" thk ______________________________________________ _ 
Eccentric: SST; o.188" ID; 0.500" OD, w/flat 0.468" OD; 

s~ldr 0.312• dia, 0.046* eccentric; larger dia tapped 
~ 4--40, through, 2 holes 90 degrees apart_ .•• _. ___ ._ •.. 

Pa~l Assembly _____ .. ____ . _______ .• ______ ---------._ 
Dust Cover, Front: black rubber; 2.740* loa; 0.312" w ••. 
Wa~her, Flat: round: stl; 0.208" ID; 0.438• OD; 0.031• thk ______________________________________________ _ 

Capacitor: cylindrical; metallized paper; 0.03 ±0.003 uf, 
4~0v DC working voltage; 0.688" lg; 0.438* dia ...•..• 

:::~:~:::::~:~~~~:~~~=~=:~=:~:~~=~=:=~:~:~::=~=~:= 
Grommet, Key Button: rubber; 0.530" 10; 0.732" 00; 

0.'422" h; one end closed, w{elongated slot ..•. __ • ___ •.•. 
Plug, Storage: aluminum casting. ______ ..•. ______ .•.•. 
Left H!lnd Plate and Contact Assembly .• _._. ____ ._ •• 
Ke~ Chants and Rall Assembly _____ ....... __ •....••.. 
Co~ tact Assembly ........ __ .. ____ .. ---- _ -----. _ .•.. 

.... ~----. b .· _ . sponge ruooer; u;too 1g X IJ.lRIZ'" 
~1111111"1-hL I· ------ -' ----- • - - •• - - ••••• - - •••• - •• - •••••• -

Tube Putter: 9 pin; approx sV.•lg; Kellums #13-16 ..•.. 
Tu!ie Puller: 7 pin; approx 2}~" lg; Kellums # 11-16 .•. _. 
Kit}· Vehicle Mounting: See Appendix C •.•• ____ .. __ .. _ 
Ring, Retalnln~t:"SST; 1.089• ID; 1.124 .. 00; 0.036" thk; 

sprt ring- - --- -- -- ---- - - -- -- -- . - - --- -. -. -- -- -- - - -- -

(L) Et..e. .... tul•s~flul 1Cr ... fJc'lt~/ 
nnarr•nn,trr_I_A T 298 V'-'OL,.& IL)ILI'1 C 11JE2J 

Quan. 
Used 

1 
1 
1 
1 
1 
1 
1 

1 
1 
2 
1 

2 
2 

2 
1 
1 

2 
2 
1 
1 
1 
1 
6 
4 

2 

1 
1 
1 

,tt.tr 

1 
1 
1 

29 
1 
1 
1 
1 

1 
1 

1 

KAM-l(fSEC 

Used 
On 

Fig. 
No. 

CE 8707~ 49-Dl 
Main~£ 'f 53 
Meift r., ., 53 
CE 87076 65 
CE 87076 54 
Main 54 
CE 87075 54 

Main 52 
CE 87068 49 
CE 87059 46 
CE 87069 53 

CE 87069 I 53 
CE 87069 53 

CE 87069 ! 58 
CE 87067 50 
CE 87067 50 

CE 87069 53 
CE 87069 53 
CE 87059 47 
CE 87056 . 45 
CE 87419 42 
CE 87056 45 
CE 87067 50 
CE 87290 57 

CE 87069 I 47 

CE 11871 I 40 

CE 87056 ! 48 
CE 87056 48 
CE 87059 47 

CE 87059 I 47 

CE 11941 I 39 
CE 87068 49 
CE 14462 41 

CE 11371 40 
CE 87077 51 
CE 87067 50 
CE ll371 40 
CE 11941 39 

cE ~~;;- 1 ~~ 
CE 87290 57 

CE 87077 I 51 

Cban~e No. 1 

-,. 

e 

-

-

e 

-
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• Part Quan. Used Fig. 
Number Description of Part Used On No. 

CE 87279 Capacitor: cylindrical; molded tubular paper; 0.05 ::!:10% 
uf; 400v DC working voltage; 1.250' lg; o.soo• dia. _. _. 1 CE 11941 39 / 

CE 87281 Bushing: phosphor bronze; 0.187 .. ID; one end 0.876 .. OD 
x 0.250" lg, other end thd ''. 0-32x 0.170"1g; middle por-
tion 0.314 .. OD x 0.176" lg wfrelieved portion 0.270" OD 
x 0.050 .. lg; 0.645" loa •..• ____ -- _____ • __ •• _--- ... ---_ 1 CE 87056 43 

CE 87287 Washer, Flat: round; blue tempered spring steel; 0.190" 
ID; 0.668 .. OD; 0.006" thk ......... ------------------ 58 CE 11871 40 

CE 87290 Operator Kit Assembly----- __ ... _ .. __ •• _.------ ••. _. I 57 
CE 87291 Brush: nylon; round sash brush; rubber set; 2~'" bristle, 

~~· dia; 4~i" loa .. _______ .... -- ............ --------- 1 CE 87290 57 
CE 87292 Brush: toothbrush type; 6" lg x ~'" w ••• _______________ 1 CE 87290 57 
CE 87293 Cleaning Block Assembly-----_ ••. __ •• _ ••• _---.-- .... _ 1 CE 87290 67 
CE 87294 Tape Moistener: Teletype #70169.------------------- 1 CE 87290 67 
CE 87295 Tape Cutter:~~ .. thimble; Teletype # 106174 •••.••. __ .. _ 1 CE 87290 67 

e 
CE 87296 Eraser: A.W. Faber-Castell701; 2})" lg x ~'." w x ~1e thk •• 1 CE 87290 57 
CE 87297 Lubricant, "Quletone": ~ pint round cone top can W/ 

screw ~P and brush ......... _ .. __ •• -- .......... -- •. _ 1 CE 87290 67 
CE 87298 Cloth, Twllljean: 20 pes 9" x 9" ........ ----- •••• ---- _ 1 CE 87290 57 
CE 87299 Strap: web; fine weave; 5W'Ig x 1}f' w ................. 2 CE 87290 57 
CE 87318 Shade, Operating Lll\ht: DuPont black nylon ......... 1 CE 87077 61 
CE 87330 Clutch and Timing Shaft AssemblY--------·--------- 1 CE 87068 41 
CE 87847 Stud: CS, cad. pi; Fil H, not slotted, 0.052• dia x 0.145" 

lg; 0.176" loa ....•. _________ .• __ .----·· .... ____ .... _ 4 CE 87077 51 
CE 87374 Screw: stl; FH, csk, hex socket drivfl; #6-32 x 0.625" loa. 1 CE 87077 51 
CE 87875 Shaft: SST; 6.820" lg. _ ---- _ ... ___ ............ _ ...... _ 1 CE 87068 49 
CE 87376 Bearing, BaJJ: SST; 0.0937" ID; 0.3126" OD; 0.1094" w .. 7 CE 87068 49 
CE 87377 Setscrew: stl, cad. pl; headless, hex S<>cket drive; cup point; 

#4-40 X 0.312"Jg .................................. 2 CE 87068 49 
CE 87378 ·Shaft, Bearing: cyl; SST; 1.943" lg; 0.098" dia .......... 1 CE 87068 49 

e 
CE 87379 Shaft, Bearing: SST; 1.390"lg; 0.093" dia. _____________ 1 CE 87068 49 
CE 87380 Shaft Assembly __ .•. _____ • ___ • _________ .. ______ •••• _ 1 CE 87068 49 
CE 87382 Spacer: laminated silicons resin, glass cloth base; 0.626" 

lg; 0.313" w; 0.062" thk .. ____ •.. ____ . ___ . ---· ...... _ 4 CE 11462 41 
CE 87388 Stator and End bell Assembly·-- ____ ._ •• ______ .• _____ 1 CE 87066 45 
CE 81409 Washer, Flat: round; corrosion ra~sisting stl; 0.265" ID; { 10 CE 87046 55 

0.500" OD; 0.032" thk .. __ --· __ ...•.• __ •••. ------ _ •. 8 CE 87077 51 
CE 87415 Rivet: aluminum, FH, csk, 0.126" dia x 0.125" loa ______ 4 CE 87063 50 
CE 87417 Shaft: SST _____ ......... _____ ....... ____ ....... __ ..... 1 CE 87056 44 
*CE 87419 Motor Generator Assembly--- __ .... _. __ ...... ___ •••• _ 1 CE 87420 42 
*CE 87420 Motor Generator and Controller Assembly •••••..•.•• 1 CE 87069 46 
CE 87422 Filter, Radio Interference: 2 inductances, 300 micro-

henries each; 4 capacitors, 0.5 microfarad each; current 
rating 3 amps at 3lv DC; 4.060" h, 1.988" lg; 1.170" w; 
screw mounted; 4~" holes ... _____ ...... __ . ___ .... ___ 1 CE 87048 57 A - CE 87423 Container and Cover Assembly: for one stepping unit 
and for one cipher unit; ~s~· Royalite #2882 grey, colo-
nial grain random core •• _____ • ___ ._ .. ____ .. ____ •.•• _ 1 Main Nl 

CE 87433 Container, Printer Storage: for one printer, permanent 
shipping container, material 's~ • Royalite # 2882, grey co-
Ionia! grain, random cor~ ________ .. _______ ... ____ ... _ 1 Main NI 

CE 87444 Washer, Lock: internal tooth; round; stl, cad. pi; black 
dip; 6.120' ID; 0.260 .. OD; 0.016" thk; Shakeproof 
# 1204-00- - - •• --- • - . -- .. ---- ---- -- -. ----.----- • - -- - 4 CE 87422 57 A 

CE 87446 Screw: stl, cad. pl; cone shaped head, hex socket drive; . 
#6-82 x 0.250"lg; 0.388"loa .. ______________________ 1 CE 87068 41 

- "Obsolete But Supplied. 
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Part 
Number 

CE 87447 

CE 87453 

CE 8'1454 
CE 87465 
CE 87471 
CE 87472 

CE 87499-20 

CE 87499-24 

CE 87499-25 
CE 87499-26 
CE 87499-27 
CE 87499-28 

CE 88000 
CE 88001 
CE 88002 
CE 88003 
CE 88004 
CE 88005 
CE 88006 
CE 88007 

CE 88008 
CE 88009 

CE 88012 

CE 88015 

CE 88016 
CE 88020 
CE 88021 

CE 88022 
CE 88023 

CE 88024 

CE 88028 

CE 88029 

CE 88030-1 

CE 88030-2 

<-111..'1'..-.. • ........_...,. .. T~· A 'I' 

""""'.1.., .. --~ 

Description of Part 
l 

Screw: stl, cad. pl; cone shaped head, hex socket drive; I # 8-32 x o.soo• Jg; 0.638* loa ___________ ··- __________ _ 
Canopy: lucite, black; L282* h; 0.875* OD; knurled base 
j thd inside ~~-20 JC 0.626* deeP--------.----------------

I1atnp Socket AssemblY------------------------------
Container, Paper .. ___ •. _ . ____ --~- __ _ _ ____ . __ . ___ . 

.J.tink: CS, cad. P'------------------------------------
Washer,- Lock: round; stl, cad. pi; internal teeth; 0.172" 
I ID; 0.330" OD; 0.020* thk; Sh!lkeproof # 1208-00 .... __ 

Case, Packing: for one rotor stepping unit, permanent 
J shipping container, single wall corrugated strawboard. _ 

Case, Packlnjl: for six power converters or six printers, l single wall corrugated straw board __ •. ______ . ____ . ___ .. 
qase, Packing: for spare parts kit _____________________ _ 
C,ase, Packing: for spare parts kit. _____ ---_.---- ___ ---
C,ase, Packing: for spare parts kit. ___________________ _ 
Case, Packing: permanent storage for 24 lubricant con-

ltainers, single wall corrugated board __________________ _ 
1\1 otor-Generator and Controller Box ________ ~._. ___ .. 
~Ot~?r-Generator ___________________________________ . 
Controller Box .. -·-· .. ___ .. ________ • _________ .. _ .. ___ .. 

' C~wer, Controller Box._ ... ______________ •. ____ .·-- __ . 

S!ator and Flange Head·------------··-------------· 
Yoke and Field CoiL ___ . __________________________ • 

r. 
E~d Cap ____ ._ ... _____ ._ .. __ . ___ . _______________ .. __ 

Armature Assembly: lnput-24v DC, 1.25 amps; Output
:single phase, 6600 rpm, 440 cyl, 205v AC peak, 0.20 
h.p.; epeeial fca&11re R911 Rllfll&,iae•i< Type MG-27B .... 

Bfush Retaining Cap: black phonolie_. _. _ _ ...... _____ . 
R~d: aluminum; 0.164" dia ±0.002"; 1.812" lg; both ends 

'tapped #4-40 x 0.312" deep ________________________ _ 

LJad Wire Assembly: 2 wire, # 24 ga 0.020 wire, type WL 
~able, tubing # 11 Awg ___ ·- ______________ . _________ _ 

E~d Cap, Inverter: cylindrical; 2.750" dia (mu), 1.227,. ,. 
deeP--------·-----------·-·····--------·----------Btush Holder: silver plate .... _______________ .. __ • ___ ._ 

cJver, End: aluminum Cllllting, painted .. ___ • _____ . ____ _ 
sJrew: CS; Hex H, slot drive; #6-32 x 0.250" lg; 0.844• 

ioa.-------------------·---------------------------_<;ear _______________________________________________ _ 

Sc~ew: stl, cad. pi, black dip; FH, csk, hex socket drive; 
:#6-32 x 0.875" (actual); 4.312" loa ___________ . _____ ._ 

Sleeving: # 7 Awg, glass base, silicone varnish impregnated, 
natural cream color, 0.016" wall thickness; 1',~ ... fg; 
9.151" ID _______ ----------·- __ ------------------ __ • 

Slinger, 011: CS, cad. pi; 0.238" ID; 0.625 .. OD; 0.016• 
thk (recessed at eenter 0.3128 ID) ______________ . ____ _ 

Brtish, Motor: 18 coils, 0.0126" dia phospl10r bronze spring 
~ire, carbon brush (40 strands 0.002• copper lead wire) __ 

P~itive Brush Assembly: carbon brush, grade 38-F-1 or 
~qual; 0.013 8 phosphor bronze spring wire; 25 coils; 
~pper terminals, silver pi; connecting lead of 66 strands 
o.oo2• dia copper wire; brush stamped"+"-------------

Negative Brush Assembly: 25 coils 0.012" phosphor 
bronze spring wire; 66 strands 0.002• dia copper wire; tb"" b""h' "'mped "-"------ ___ -- ______________ _ 

300 

KAM-1/TSEC 

-
Quan. Used I Fig. 
Used On No. • -- -

1 CE 87058 41 

1 CE 11941 39 
1 CE 11941 39 
1 CE 87059 46 
l CE 87068 49 

1 CE 87059 46 

1 Main Nl 

1 Main Nl 
1 Main NI 
1 Main Nl -1 Main NI 

1 Main . NI 
1 CE 87059 57B 
1 CE 88000 57B 
1 CE 88000 57B 
1 CE 88000 67B 
1 CE 88001 57B 
1 CE 88001 57B 
1 CE 88001 57B 

1 CE 88001 57B 
2 CE 88001 57B -1 CE 88000 57B 

1 CE 88001 57B 

1 CE 88006 57B 
2 CE 88006 57B 
1 CE 88000 57B 

z CE 88000 57B 
1 CE 88000 57B 

2 CE 88001 57B 

2 CE 88001 57B -
1 CE 88001 57B 

2 CE 88001 57B 

1 CE 88029 57B 

1 CE 88029 57B 

-Chanee No. 1 
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Part 
Number 

CE 88031 

CE 88032 

CE 88083 

CE 88034 

CE 88035 

CE 88086 

CE 88037 

CE 88040 

CE 88041 
CE 88042 
CE 88046 

CE 88048 

CE 88050 

Description of Part 

Governor, Motor: centrifugal switch type BS9, range of 
speed adjustment 6600 ;:1;100 rpm; IW' dia x 0.437"' 
deep; Lee Mfg. Co. No. AN 566DCSH2.---~-~-----··· 

P1ate, Retalnina: CS, cad. pi; etr hole 0.126"' dia, esk; 
0.040" thk.-.------- -------------.---------.-----.-

Screw: stl, cad. pl; FH, csk, hex socket drive; #4-40 x 
0.172" loa _________________ ---- __ •• ___ •• ___ -----·---

Shim, Waah·er: round; brass, cad. pi; 0.437"' ID; 0.735"' 
OD; 0.006"' thk ____________ -··----. ---- ·--- __ ---- .• _ 

Standoff: CS, cad. pi; hex shape; 0.281" w acro!lll flats; 
1.292' lg; one end tapped #6-32 •• ______________ -----

Resistor, Fixed, Composition: cyl; 0.132"' dia x 0.687"' 
lg; 100 ohms ;:1; 10%; 2 watts power dissipation; 1 No. 19 
wire term. each end; Mii-R-11/6 type RC42GF101K._ 

Capacitor: 500 wv DC, 0.00068 ;:1; 10% microfarad; molded 
disk; 2 #22 tinned copper terminals; IJ..{n" dia; 0.187" 
thk; Centralab type MD 180-KA-G ••••••• ---··-----

Resistor, Fixed: WW; 31 ohms; 8 watts; 2 mtg tabs w/ 
0.086" dia hole; 1.760" lg x 0.312"' dia; type RW29G310. 

Cover, Controller Box •••• ____ ·--- __ •••• __ •• _ ••• ----· 
Paper, Fish •• ______________________________________ _ 

G~:::~~~:o~:~::~~-~:~-~·~~~: _ ~~: -~·~~::_ ~-~~~·~~~:_I{ 
Clamp, Lead: CS, cad. pi, black dip; 0.687* lg; 0.312"' w; 

mtg hole 0.172* dia ____________ •• ___ ••• ---- ________ • 
Insulator, Field Coil: fish paper; 1.500" lg x 1.360" w x 

0.031 .. thk.---- .. ------------.-------------------- -
CE 88053 I Brush, Governor: nylon molding compound ____________ _ 
-es 889fii .•c Pe"·eF Ceaverter •'&eemhl~·-----------------·-- __ _ 
CE 88084 

CE 88085 

CE 88124 

*CE 88143 

CE 88144 

CE 88146 

CE 88150 

CE 88166 

CE 88157 

CE 88158 

CE 88159 

Bearin~, Ball: 0.2362"' ID; 0.7480" OD; 0.276• w; six 
%," balls; Norma-Hoffman spl ball bearing No. C-96 
KK w{7mm width. __ -----.----·-- ______________ •••• _ 

Key: stainless stl; 0.400" lg; 0.078" w ±.Oo3•; 0.0617" thk 
±.0006•; A1S1 Type 302 •••••••• ___________________ _ 

Capacitor: cyl; 0.438"' dia x 1.188* lg; metallic paper; 0.5 
±0.05 microfarads; 200 wv DC (tinned 0.032" solid 
copper wire leads each end) ______ .• __ •• ----- ______ --. 

Cap, Brush Retainin~ Assembly: molded bakelite; 
0.437 .. ID; 0.563" OD; 0.250 .. thk; knurled, medium; 
EM-2, Grade 9, BM-6260 black (same as Bendix RB-
3142-lC) ___ •• ____ •• _. ___ • _. __ • __ • _. __ • ___ •• ___ •• _. 

Clamp, Cable (Fastener, Cord Assembly): carbon steel, 
A1Sl Type C1012, cad. pl; Hn" w; 0.032• thk; 1 hole 
0.172" dia ________ - ------------ -·· -·-- ---------------

Screw: SS; cad. pi; black dip; FH, hex socket drive; #2-56 
x 0.187" loa ••• ____ •••••• _______ .. __ •• ______ ---·-- __ • 

Rlng, Retaining, External: beryllium copper; 0.3aS•fiD; 
0.025• thk; Waldes Kohinoor Inc., Part No. 5100-37-C •• 

Plate, Identification: aluminum, 3.1)00"' x 0.968" x 0.031"'; 
4 mtg holes, 0.067• dia .••. ------·------------------

Plate, Identification: aluminum, 2.260"' x 0.844 * x 0.031"'; 
4 mtg holes, 0.101" dia _________________ ---· ______ ·- _ 

Plate, Identification: aluminum; 2.260" x 0.844" x 0.010"; 
4 mtg holes, 0.064" dia _____________________ •• ______ _ 

Plate, Identification: aluminum; 3.000" x 0. 750" x 0.031 *; 
4 mtg holes, 0_067• dia _______ ------------···--------

*Obsolete But Supplied. 

e8f:fF IDEN l'IAL 300.1 

Quan. 
Used 

1 

4 

as req 

2 

1 

1 

1 
1 
1 
1 
1 

1 

2 
2 

-4-

2 

1 

2 

1 

7 

1 

l 

KAM-1/TSEC 

Used 
On 

CE 88001 

CE 88001 

CE 88001 

CE 88001 

CE 88001 

CE 88000 

CE 88000 

CE 88000 
CE 88003 
CE 88003 
CE 88002 
CE 88005 

CE 88001 

CE 88005 
CE 88006 

.....c..Ji!. o"n.~1 

CE 88001 

CE S8001 

CE 11941 

CE 87419 

CE 87422 

CE 11549 

CE 11531 

CE 87077 

CE 87068 

CE 87067 

CE 87069 

Fig. 
No. 

57B 

57B 

57B 

57B 

67B 

57B 

57B 

57B 
57B 
57B 
57B 
57B 

57B 

57B 
57B 
~"'-

57B 

57B 

39 

42 

57 A 

49 

47 

51 

49 

50 

53 

Chanae No. 1 
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Part 
Number Description of Part 

CE 88160 Plate, Identification: aluminum; 8.000" x 0.968 .. x 0.031 "; 
4 mtg holes 0.067"' dia _________________________ • _____ 

CE 88161 Plate, Identification: aluminum; 3.000" x 0.750" x 0.081 "; 
4 mtg holes 0.067' dia _______________________________ 

CE 88163 Plate, Identification: aluminum; 2.500" x 0.843" x 0.031 "; 
4 mtg holes 0.104' dia (Operator's Accessory) ________ 

CE 88164 Plate, Identification: aluminum; 2.500" x 0.656* x 0.031 "; 
(Operator's Maintenance) ___________ ---- _______ • _____ 

CE 88165 · Spacer: aluminum alloy; 0.510" dia, thd ~-ltL _ ------ ___ 
CE 88166 __ Post, Fuse. ___ . _______________ -_. __ --_ ••• -----.-.--. 
CE 88167 1 Nut ____________ ---- ____________ ·- __ •. __ -------- _____ 
CE 88169 

{ w::~~:-~~~~~~~·-~~~~~~~~~~~2-~~~~~~7-0-~"-~~~-o~~~:~-
C:IOt'a':\'7:) s~n .. , si>•HE RA~, IJE"6Pil£folt: ll.vl!flF.q olL"<'<:jo.l'lS"•ol. 

I tH ... y o." q 3 IN . ..J .X 0. 1-tD It,}. l "' 

-------- -------------------------- -- -· ------------------~ 

0 

300.2 

.... 

KAM-1/TSEC 

Quan. Used Fig. 
Used On No. *' 

1 CE =::. 55 

1 CE 87076 64 

1 CE 87290 57 

1 CE 87450 57 

~ CE 88166 40 
2 CE 11371 40 
2 CE 88166 40 

2 CE 88166 40 -1 
"' 

C..f " ~'II 'f.O 

--

• 

• 

• 
Change No. 1 
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APPENDIX A 

LIST OF RECOMMENDED TOOLS 

AT 16603 •..•.. RiVtiting Fixture for cipher unit 

CE 862. ______ .Orange Stick 

CE 853 ________ CrocusCioth: 1 pc,approx3"Jc4" 

CE 10175 ______ Key, Short Arm: Allen #316; Ho" hex 

CE 14685 ...... Brue~h, Cleaning: small; H" 
CE 14686 ______ Hammer, Machinist Rlvetln~t: 4 oz 

CE 14689 ______ Key, Short Arm: Allen #18; 2H"Ig; ~·hell 

CE 14690_-. ___ Pllc.\rs: Waldes Kohinoor # 1 

CE 1469L., ___ Pilers: Waldes Kohinoor #0018 

CE 14692 ...... Piiera: Waldes Kohinoor # 0015 

CE l4698 .. , ___ Key Set: Allen flandi-llex #6075 (includes two L-type adjusting keys, and five "Handi-Helt" 
keys as follows) 
CE 14792 KEY, "HANDI-H€X": Allen #607-0508; blade 0.050.: hex x 3" lg; plastic handle 
CE 14793 KEY, "HANOI-HEX": Allen #607-llGS; blade Y.•" hex x 3 .. lg; plastic handle 
CE 14794 KEY, "HANOI-HEX": Allen # 607-6648; blade ~'•" hex x 3"lg; plastic handle 
CE 87475 KEY, "HANOI-HEX": Allen #607-18S; blade>'" hex x 3"lg; plastic handle 
CE 87476 KEY, "HANOI-HEX": Allen #607-8828; blade '~•" hex x 8" lg; plutic handle 

CE 14697 ______ Solderlng Iron: pencil type; Ungar #776 

CE 14698.-- ____ Multlmeter: Simpson Model 260 

CE 14699 .. _ ..• Revolutlon Counter: L. S. Starrett #107 

CE 14700.-- ___ Pliers: Waldes Kohinoor #2 (90-degree bend) 

CE 14702 _____ .Wrench, Spanner: special; to fit key switch nuts 

CE 87052 ______ Test Balle Assembly: special; permits acceSll to electrical components 

CE 87282 .•.•.. 011: Stano-drip #29, ~oz can 

CE 87283 .• ____ Grease: Molylube #50, 8-oz can 

CE 87290 ______ 0perator's Accessory Kit: Contains following items: (Parts may be ordered individually). 
CE 14517 FIGURE LAMP 
CE H760 OPERATOR LAMP 
CE 87240 PIN STRAIGHTENER; 7 and 9 pin 
CE 87273 TUBE PULLER; 9 pin 
CE 87274 TUBE PULLER; 7 pin 
CE 87291 BRUSH: sash-type cleaning; liu-ge 
CE 87292 BRUSH; toothbrush-type cleaning 
CE 87298 CLEANING BLOCK ASSEMBLY 
CE 87294 TAPE MOISTENER 
CE 87295 THIMBLE, TAPE CUTTER 
CE 87296 ERASER 
CE 87297 ROTOR LUBRICANT: Quietone; 8-oz can 
CE 87298 TWILLJEAN CLOTH; package 
CE 87299 WEB STRAP; for CE 87298 Cleaning Block A~~Sembly 

CE 87402 .•.... Wrench: special; to remove yoke 

CE 87408 ..... -Key Top Pulher: special 

Q8i"iPI8tHc't'l1tL 301 Chan11e No. 2 
(Change No.2 to KAM-trrsEc. Ul May 1966} 
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CE 8745(L ____ Qperator's Maintenance Kit: includes CE 87290 (OPERATOR'S ACCESSORY KIT) and 
following parts in CE 87470 (WRENCH SET): (Parts may be ordered individually). 
CE 147S4 KEY, "HANDI-HEX": Allen #607-5648; blade ,, ... hex x 3" lg; plastic handle 

\ 
CE 874~3 KEY, SHORT ARM: Allen #316; ,{.~hex 
CE 8747f BRUSH: paintbrush-type; cleaning; }~-" 
CE 8747

1
5 KEY, "HANDI-HEX": Allen #607-lSS; blade~· hex x s• lg; plastic handle 

CE 8747~ KEY, "HANDI-HEX": Allen #607-8328; blade,~, .. hex x 3 .. Jg; plastic handle 
CE 8747{ BLADE: Allen #609-316T; ,{, .. x 6" Jg; 3 used; used in CE 87478 (KEY) 
CE 8747~ KEY, T-HANDLE: Allen #609-316T; ,{6 " socket: uses CE 87477 blades 
CE 8747~ BLADE: Allen #609-532T; ~~·hex x 6 .. lg; 8 used in CE 87480 (KEY) 
CE 87480 KEY, T-HANDLE: Allen #609-582T; '\2 .. socket; uses CE 87479 blades 

CE 87482 ______ Prewlnder! inserting tool for #6-82 Heli-Coil insert 

CE 87483 ...... PrewlnderJ inserting tool for #8-82 Heli-Coil insert 
I 

CE 87474. _____ Tang Break-Off Tool: Manual; for #6-32 Heli-Coil insert 
l 

CE 87486 ______ Tang Break-Oft Tool: Manual: for #8-32 Heli-Coil insert 
. I 

CE 87486 ______ ExtractlngfTool: tor. #6-32 and #8-32 Heli-Coil inserts 

CE 87488 ______ Sprlng Bender: special; type A · 
l . CE 87490 ______ Sprfng Bender: spectal; type B 
l. 

CE 87493 ______ Adjustlng Tool: special; to adjust print magnet and print wheel 

CE 87494. _____ Wrench, sJanner: special; combination-type to fit figured wheel and to hold ribbon reel drive 
assembly j 

CE 87496. ____ .Adjusting Gage: special; to adjust actuator switches and drive pawls 

CE 87497 ______ Key: Allen,\L-shaped; special; to adjust print magnet 

78406 ______ Tweezers: 4~\"' lg 
I 

75603 ______ Sptin~ Hook: push 
I 

76'166 ______ Spring Hook: pull 
. l 

8271L _____ Sprfng Scale: 64 oz; push-puU type 
I 

88993 ______ Burnisher, Contact: 2%"'1g; plastic handle 
t 89955 ______ Wrench, Socket: for fi8 " hex nut; 4% .. lg; wood handle 
1 93822 ______ Gage, Ribbon: 0.004' thk 

93825. ___ .. _ Ga~e, Wire:\ 0.025" OD 

93S28 ______ Ga3e, Wire: 0.012* OD 

95367 ___ ---Wrench, Open-End: )'.;" x. Yao• 
96356 ______ Gage, Rlbboh: 0.002" thk 

96360 ______ Gage, Rlbbob: 0.006 .. thk 

96373 ______ Gage, Wire: 0.010"' OD 

96375 ______ Gage, Wire: ·o.oi5" 00 

96377 ____ :_Gage, Wire: 0.020"' 00 
. . ' 96380 ______ Nest, Ga~e: holds 8 gages 

96385 ______ Gage, Wire: ~0.040" OD 

100688 _____ 0ller, One Drop 

100982 _____ Screw Driver~ 9,W loa; blade s•Jg; tip ~o"; sliding spring clip and plastic handle 
I. 

108285 _____ Pifers,.Long Nose: 6X•Joa 

108286 _____ Pilers, Dlagobat Cutting: 5 .. loa 

110443 _____ Spring Scale:\ 8 oz; push-pull type 

110444 _____ Sprlng Scale: 32 oz; push-pull type 

FSN 80l0-161-7367 ______ Gty~tat: General Electric Grade 1153 

l 
I 
I 

GQ~iiDFNXJ t\L 302 Chanae No.l 
{Chance No.2 to KAM:-1/TSEC, 111 M&y l9lla) 
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Part No. 

CE 11011 

CE 1HH8 

CE 1HH4 

CE 11018 

CE 11045 

CE 11046 

CE 11061 

CE 11062 

• • • • 
APPENDIX B 

The followina; table contains information concerning the disposition nf replacement parts effected by ehana;es 
in the TSEC/KL--7. 

F Nomenclature 

Screw SlB 

Motor Generator and Con· SIB 
troller Assy. 

Motor Generator SIB 

Insulating Board and Clip SIB 

Bracl<et, LH SiB 

Support SIB 

Hub SIB 

Figured Wheel M 

ACTION COLUMN KEY 

A-Added 

D-Deleted 

M-Modifled 

S{B-Substituted by 

S/F-8ubstituted for 

Inter· 
Affected Part ebll.nAe· 

able 

CE 88146 Screw NO 

CE 87420 Motor Generator YE:S 
and Controller Assy 

CE 87419 Motor Generator YES 

CE 87000 Insulating Board NO 
Clip 

CE 87027 Bracket, LH YES 

CE 87028 Support YES 

CE 87029 Hub YES 

YES 

Olaposltlon Reason For Cban~&e 

Use in other positions To provide more secure stepping 
magnet assy 

Interchange below #4837 To change from magnesium to 
aluminum 

Interchange below # 4837 To change from magnesium to 
aluminum 

Do not use To accomodate new resistor 

Interchange below # 4337 To change from magnesium to 
aluminum 

Interchange below # 4887 To change from mali:nesium to 
aluminum 

Interchange below # 4337 To change from magnesium to 
aluminum 

To improve legibility of printing 

~ 
~ 
Cll 
l'"l 
n 
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Part No. 

CE 11064 

CE 11068 

"tE 11093 

CE 11095 

CE 11108 

CE 11105 

CE 11111 

CE 11127 

CE 11133 

CE 11144 

CE 11164 

CE 11176 

CE 11198 

CE 11200 

CE 11224 

• 

Nomenclature 

Contact 

Frame 

Plate and Contact 

Gear and Pinion 

Rotor 

Cover 

Carrying Case 

Cover 

Timing Shalt 

Plate and Contact, LH 

Key Switeh 

Clutch 

Support Casting 

Resistor 

Link 

• 

Action Atfected Part 

SIB CE 87267 Contact 

SIB CE 87243 Frame 

M 

SIB CE 87173 Gear and Pinion 

SIB CE 87383 Stator and End 
Bell Assy 

M 

SIB CE 87069 Cover and 
CE 87070 Carrying Case 

M 

SIB CE 87330 Timing Shalt 

SIB CE 87264 Plate and Con· 
tset, LH 

SIB CE 54682 Key Switeh 

SfB CE 87380 Timing Shaft 

S[B CE 87038 Support Casting 

SIB CE 87002 Resistor 

SIB CE 87471 Link 

• 

Inter-
cbanae- Disposition 

able 

NO Use in other positions 

NO Do not use 
~- --~ 

YES 

NO Do not use 

YES Aasemble at high echelon 

YES 

NO Use component parts 

YES 

YES MUst be select fitted 

YES Must be modified 

NO Do not use 

YES Must be select fitted 

YES Interchange below #4387 

NO Do not use 

NO. Do not use 

---

• 

Reason For Change 

(See CE 87267) 

(See CE 87264) 

To prevent sticking of end plate 
due to swelling in KLK-7/TSEC 

To select fit for closer tolerances 

To change phenolic to aluminum 

To permit stocking as component 
parts 

To change phenolic to aluminum 

To select fit for closer tolerances 

To Insure correct Insertion of 
KLK-7/TSEC in KLA-7/TSEC 

To provide moTe securely mounted 
key 

To select fit for closer tolerances 

To change from magnesium to 
aluminum 

To provide better electrical opera-
tion 

(See CE 87471) 

• 

:;o:: 
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Part No. 

CE 11228 

CE 11234 

CE 11258 

CE 11273 

CE 11276 

CE 11278 

CE 11286 

CE 11287 

CE 11288 

CE 11293 

CE 11306 

CE 113ll 

CE 11812 

• 
Nomenclature 

Spacer 

Housing 

Dust Cap 

Bearing 

Loading Spring 

Key 

Stator and Contaot 

Stator and Contact 

Pulse Generator 

Plate 

Fuse Holder 

Nut 

Washer 

• 
Action Attected Part 

A 

M 

D 

S/B CE 14&95 Bearing 

SIB CE 87383 Stator and End 
Bell Assy 

SIB CE87171 Key 

SIB CE 87383 Stator and End 
Bell Assy 

SIB CE 87383 Stator and End 
Bell Assy 

SIB CE 870116 Pulse Generator 

SIB CE 87039 Plate 

SIB CE 88166 Fuse Post 

SIB CE88167 Nut 

D 

• 
Inter-

change- Dloposltlon 
able 

YES 

Do not use 

YES Stock as CE 14595 

YES · Assemble at high echelon 

NO Do not use 

YES Assemble at high echelon 

YES Assemble at high echelon 

YES Interchange below # 4337 

YES Interchange below # 4387 

NO Do not use 

NO Do not use 

Do not use 
. - - - - -

• 
Reason For Change 

(See CE 87011) 

To permit sliding contaet board to 
close power circuit in D opera-
tion 

New key switch obsoletes this 
part 

Manufacturer's stocking change 

To select fit for closer tolerances 

To seleot fit for closer tolerances 

To select fit for closer tolerances 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To provide corrosion resistant re-
ceptacle for fuse 

To provide corrosion resistant re-
ceptaele for fuse 

(See CE 54548) 

-

~ 
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~ 
~ Part No. Nomenclature Action 

~ 
~ CE 11313 Gasket D 
I" 

CE 11850 Key Chassis S/B 

CE 11385 Spacer S/F 

CE 11386 Spacer SIB 

CE 11408 Paper Container SIB 

CE 11408 Paper Container M 

~ 
~ CE 11412 Screw A 

CE 11412 Screw SIB 

CE 11429 Spring Hood A 

CE 11431 Latch, RH SIB 

CE 11433 Support, RH SIB 

CE 11439 Beating D 

CE 11443 Shaft SIB 
n 

CE 11448 Support, LH SIB :r ,. 
a. .. CE 11454 Leaf SIB 

z CE 11467 Housing SIB :> -

,. • 

lntn-
Affected Part change-

able 

CE 872f!6.Key_Chassis_~_ _No_ 

CE 11386 Spacer YES 

CE 11385 Spacer and YES 
CE 14595 Ball Bearing 

CE 87465 Paper Container NO 

NO 

CE 11555 Screw NO 

CE 54629 Latch, RH NO 

CE 54531 Support, RH NO 

CE 87417 Shaft NO 

CE 54530 Support, LH NO 

CE 87008 Leaf NO 

CE 87047 Housing YES 

• 

Disposl tlon 

Do not use 

-Do-not-use 

Stock components of 
CE 11886 

Do not use 

Do 11<>t use 

Use in other positions 

Do not use 

Do not pse 

Do not use 

Do not use 

Do not use 

Use in other positions 

Interchange below #4337 

• 

Reason For Change 

·To·pennit· U$e'Of'new 'key-switches 

To change stocking procedure from 
~mbly to component parts 

(See CE 11385) 

To provide more protection against 
weather 

To provide better weather protec-
tion 

(See CE 87019) 

(See CE 54552 and CE 54550) 

(See CE 11408) 

To delete this item from spare 
parts list 

(See CE 87417) 

(See CE 87062) 

To chanKP. from magnesium to 
aluminum 

• 

;;.: 
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I 
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Part No. 

CE 11481 

CE 11517 

CE 11518 

CE 14618 

CE 11523 

CE 11583 

C£ 11585 

CE 11542 

CE 1154& 

CE 11555 

CE 11506 

CE 11506 

CE 1156() 

CE 11562 

CE 11566 

CE 11571 

• 
Nomenclature 

Print Magnet 

Dowel Pin 

Dowel Pin 

Bracket 

Switch 

Timing Unit 

Retaining Ring 

Rivet 

Armature 

Screw 

Screw 

Screw 

Mounting Plate 

Panel 

Printer 

Lamp Socket 

• 
Action Affected Part 

S/B CE 87019 Print Magnet 

A 

A 

S/B CE 87262 Bracket 

S/B CE 87011 Switch 

SIB CE 87058 Timing Unit 

S/B CE 87098 Retaining Ring 

S/B CE 87181 Rivet 

M 

S{F CE 11412 Screw 

S{F CE 11850 Screw 

S{F CE 14490 Screw 

D 

SIB CE 87003 Panel 

SIB CE 87059 Printer 

S/B CE 87454 Lamp Socket 

-~ 

• • 
Int.,r 

change- Disposition R"aon For Change 
able 

NO Do not \lSe To permit adjustment or print 
magnet 

To modify KLA-7rrSEC rrame 

To modify KLA-7rrsEC frame 

YES Rework llracket (See CE 87262) 

NO Components or switch assy To facilitate adjustment of 
are interchangeable switches 

YES Interchange below # 4387 To change from magnesium to 
aluminum 

NO Use in other positions (See CE 87019) 

NO Do not use (See CE 87131) 

NO Do not use (See CE 87131) 

NO (See CE 54552 and CE 54550) 

NO (See CE 54552 and CE 54550) 

YES Manufacturer'• Change 

Do not Qse (See CE 87011) 

NO Do not \lSe To provide n"w board to mount 
new resistor 

YES Interchange below # 4337 To change from magnesium to 
aluminum ~ 

YES Rework before using (B..e CE 87454) ~ 
00 

~- ~------~-~------~ -----~----~ ~ 
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Part No. Nomenclature Action 

j CE 11573 Canopy SIB 
E-

CE 11592 Ratchet and Bushing SIB 
~ -

CE 11603 Pawl SIB 

CE 11604 Pawl SIB 

CE 11~23 Eccentric SIB 

CE 11643 End Bell & Tape Feed SIB 

CE 11648 Dowel Pin SIB 
00 
0 

CE 11676 ~Po Bottom Cover SIB ;c.. 
CE 11689 Spring SIB 

CE 11696 Pawl SIB 

CE 11707 Turret Lug SIB 

CE 11716 Spring SIB 

CE 11721 Housing SIB 

CE 11727 Cam Switch and Trip SIB 
Magnet 

0 
CE 11762 Retaining Ring ::' S/B 

!>). 

:s 
CE 11789 IIC> Key Switch SIB II> 

z 
? CE 11800 Transformer M 
~ 

I. • 

Inter-
Affected Part change-

able 

CE 87463 Canopy YES 

CE 54M2 Ratchet and NO 
~g 

CE 54579 Pawl NO 

CE 54580 Pawl NO 

CE 87231 Eccentric NO 

CE 87383 Stator and Bell NO 

CE 87014 Shoulder Pin NO 

CE 87096 Bottom Cover NO 

CE 54544 Spring NO 

CE 87232 Pawl NO 

CE 14766 Turret Lug NO 

CE 54544 Spring NO 

CE 87061 Housing YES 

CE 87062 Cam Switch and YES 
Trip Magnet 

CE 88150 Retaining Rin1 NO 

CE 54588 Key Switch NO 

YES 

• 

Dlapoaltlon 

Paint to spees 

Do not use 

Do not use 

Do not use 

Do not use 

Assemble at high echelon 

Do Dot use 

Do not use 

Do not use 

Do not use 

Do not use 

Do not use 

Interchange below #4837 

Interehange below # 4387 

Do not use 

Do not use 

• 

Reason For Change 

(See CE 87454) 

·--
(See CE 54571) 

(See CE 54571) 

(See CE 5457l) 

To select lit for closer tolerances 

(See CE 87019) 

(See CE 87095) 

(See CE 54571) 

To facilitate soldering of lugs 

(See CE 54544) 

To change from magnesium to 
· aluminum 

To change from magnesium to 
aluminum 

(See CE 54692) 

To provide more securely mounted 
key switch 

To provide better eummt output 

• 

~ 
.!. 

~ 
~ 
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• 
Part No. 

CE 11820 

CE 11820 

CE 11821 

CE 11824 

CE 11825 

CE 11826 

CE 11829 

CE 11830 

CE 11832 

CE 11833 

CE 11834 

CE 11838 

CE 11841 

CE 11849 

CE ll850 

CE ll855 

CE 11860 

• 
Nomenclature 

Setserew 

Setserew 

Hex Nut 

Screw 

Lock washer 

Lock washer 

Screw 

Locl<: washer 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Screw 

Rivet 

Action 

8/F 

M 

A 

SIB 

A 

A 

SIB 

A 

S(F 

4 

S(F 

A 

S{B 

S{B 

S{B 

S{B 

A 

• 
Inter· 

Alfected Part change· 
able 

CE 1'710 Setserew NO 

NO 

CE 87383 Stator and End NO 
Bell 

CE 54521 Screw NO 

CE 11849 Screw YES 

CE 87383 Stator and End YES 
Bell 

CE 87«7 Screw NO 

CE 11832 Screw YES 

CE 11656 Screw NO 

CE 87446 Screw NO 

• 
Disposition 

Do not use 

Assemble at hi&b echelon 

Do not use 

Assemble at high echelon 

Uae in other positions 

Stock as CE 11832 

Do not use 

Use in other positions 

• 
Reason For Change 

To el!mi11ate belieoil insert 

To chanae dimeiiSions 

(See CE 87262) 

To select fit for eloser tolerances 

(See CE 87262) 

(See CE 87264) 

(See CE 87422) 

M anufaeturer's change 

(See CE 87 422) 

To select fit for cloaer toleraneeli 

(See CE 87422) 

(See CE 87447) 

Manufaeturer's change 

(See CE 54522 and CE 54550) 

(See CE 81447) 

To seeure name plates 

~ 
> 
~ 
~ 
~ 

""' 
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Part No. Nomenclature Aetlon 

CE 11863 Tape Holder M 

·cE-u864-- -shen SIB 

CE 11866-1-11 Sleeving A 

CE 11869 Spring SIB 

CE 11915 Double Drive Ratchet SIB 

CE 11917 Drive Ratchet SIB 

~ a. CE 11927 End Bell SIB 

CE 11927 End Bell SiB 

CE 11932 End Bell SIB 

CE 11941 Contact Panel M 

CE 11949 Clevis Pin M 

CE 11952 Name Plate SIB 

9 CE 11970 Rectifier M 
10 

ai. 
"' 

CE 11987 Capacitor SIB 

~ CE 119S4 Name Plate SIB 

i. • 

Inter-
Affected Part change-

able 

YES 

CE 87159 Shell NO 

CE 87229 Spring NO 

CE 54643 Double Drive NO 
Ratebet 

CE 54571 Drive Ratehet NO 

CE 87388 Stator and End NO 
Bell 

CE 87020 End Bell NO 

CE 87388 Stator and End NO 
Bell 

NO 

NO 

CE 88166 Name Plate NO 

YES 

CE 88124 Capacitor NO 

CE 88167 Name Plate NO 

• 

Disposition 

Do not use 

Do not use 

Do not use 

Do not use 

Assemble at high echelon 

Do not use 

Assemble at high echelon 

Donotu!le 

Do not use 

Do not use 

Use in other positions 

Do not use 

• 

Reason For Change 

To facilitate threading of tape by 
Baring ends of tape holder 

(See CE 87157) 

(See CE 88124) 

(See CE 87229) 

.To expand adjustment tolerances 
in paper tape feed meehanism 

To select fit for closer tolerances 

To permit adjustment of print 
magnet 

To select fit for closer tolerances 

To include modifications in wiring 

To minimize falling off of retaining 
ring owing to machine vibration 

To change to TSEC nomenclature 

To provide better current output 

To prevent spurious oscillations in 
trip magnet and capacitors 

To change to TSEC nomenclatore 

• 

ll'l 
> 

~ 
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• 
Part No. 

CE 11995 

CE 11998 

CE 14303 

CE 14328 

CE 14329 

CE 14428 

CF. 14448 

CE 14465 

CE 14479 

CE 14486 

CE 14490 

CE 14503 

CE 14504 

CE 14509 

CE 14513 

CE 14514 

CE 14518 

• 
Nomenclature 

Bracket 

Guide Plate 

Copy Holder 

Name Plate 

Name Plate 

Rivet 

Screw 

Frame 

Cover Plate 

Rivet 

Screw 

Drive Screw 

Base 

Stop Pin 

Latch, LH 

Latch, RH 

Bracket, RH 

Action 

M 

S/B 

S/B 

SIB 

S/B 

D 

SIB 

S/B 

D 

A 

S/B 

A 

S/B 

A 

S/B 

S/B 

SiB 

• • 
Inter-

Affected Part change- Dlsposl tlon 
able 

YES 

CE 87251 Guide Plate NO Do not use 

CE 87130 Copy Holder NO Do not use 

CE 88160 Name Plate NO Do not use 

CE 88161 Name Plate NO Do not use 

Do not use 

CE 54572 Screw NO Do not use 

CE 87252 Frame NO Do not use 

Do not use 

CE 11556 Screw YES Stock as CE 11556 

CE 87049 Base YES Interchange below # 4337 

CE 54532 Latch, LH NO Do not use 

CE 54533 Latch, RH NO Do not use 

CE 87262 Bracket, RH YES Drill holes to relocate 
____ ._ Storage plug 

.: 
Reason For Change 

Manufacturer's change 

(See CE 87251) 

(See CE 87130) 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To permit replacement of power 
switch 

(S... CE 54572) 

(See CE 87251) 

(See CE 87 422) 

To secure name plates 

Manufacturer's change 

To secure name plates 

To ehange from magnesium to 
aluminum 

To provid<> stop position lor access 
to KLK-7/TSEC 

(See CE 87262) 

----- - --

~ 
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Part No. 

CE 14521 

CE~14535-~-

CE 14649 

CE 14568 

CE 14659 

CE 14551 

CE 14563 

CE 14570 

CE 14595 

CE 14595 

CE 14605 

CE 14606 

CE 14608 

CE 14613 

CE 14614 

CE 14616 

• 

Nomenclature 

Spring Stop 

-Base 

Latch, LH 

Pin 

Shaft 

NamePlate 

AC Power Converter 

Stepping Unit 

B.-ar\ng 

Bearing 

Stationary Ring 

Washer 

Name Plate 

Paper Storage 

Drive Screw 

Cover 

-

Action 

M 

SIB-

SIB 

SIB 

S/B 

SIB 

SIB 

SIB 

S!F 

S(F 

M 

A 

SIB 

D 

A 

S/B 

• 

-
Inter. 

Aftected Part change. 
able 

NO 

-cE-8'7041 Base YES 

CE 64528 Latch, LH NO 

CE 64584 Pin NO 

CE 87880 ·Shaft NO 

CE 88158 Name Plate NO 

CE 8706G AC Power Con- YES 
verter 

CE 87068 Stepping Unit YES 

CE 11886 Spae<'r YES 

CE 11278 Bearing YES 

YES 

CE 88159 Name Plate NO 

CE 87248 Cover NO 

• 

Dlspoeltlon 

Do not use 

Interchange below # 4337 

Do not use 

Do not use 

Do not use 

Do not use 

Interchange below # 4337 

Interchange below #4837 

Do not use 

Do not use 

Do not use 

• 

Reason For Change 

(See CE 14509) 

To change from magnesium to 
aluminum 

(See CE 64584) 

To improve mechanical action 

To ehange to TSEC nomenclature 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To ehange stocking procedures 
from assembly to component 
parts 

Manufacturer's stocking change 

To improve legibility 

To ""cure NaiiH! Plate 

To change to TSEC nom.-nclature 

To eliminate unnecessary Item 

To secure Name Plates 

-- -

• 
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• 
Part No. 

CE 14630 

CE 14638 

CE 14639 

CE 14640 

CE 14642 

CE 14644 

CE 14646 

CE 14647 

CE 14648 

CE 14661 

CE 14662 

CE 14665 

CE 14667 

CE 14663 

CE 14671 

Nomenclatul"e 

Case 

Setscrew 

Bearing Plate 

Storage Plug 

Storage Plug 

Jam Nut 

Bracket 

Bracket, LH 

Base 

Drawer 

Drawer 

Container 

Spring 

Pin 

Cover 

• 
Action 

S/B 

D 

D 

S/B 

S/B 

D 

SiB 

SiB 

S/B 

SIB 

SIB 

D 

D 

D 

SIB 

• 
Inter· 

Affected Part chanJte· 
able 

C E 87070 Case NO 

CE 87261 Storage Plug NO 

CE 87261 Storage Plug NO 

CE 87044 Bracket YES 

CE 87045 Bracket, LH YES 

CE 87046 Base YES 

CE 87072 Drawer YES 

CE 87043 Drawer YES 

-

CE.87074 Cover YES 

• 
Disposition 

Do not use 

Do not use 

Do not use 

· Do not use 

Do not use 

Do not use 

Interchange below# 4337 

T nterchange below # 4337 

Interchange below # 4337 

Interchange below # 4337 

Interchange below # 4337 

Do not use 

Do not use 

Do not use 

Intercban&e below # 4337 

• 
Reaeon For Cbanae 

(See CE 87262) 

(See CE 87262) 

(See CE 87262) 

(See CE 87262) 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To chan&e from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To ehan&e from magnesium to 
aluminum 

To eliminate unnecessary item 

(See CE 14666) 

(See CE 14665) 

To change from magnesium to 
aluminum 

~ 
> 
~ 
~ 
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Part No. 

CE 14672 --
·CE-14676--

CE 14683 

CE 14684 

CE 14709 

CE 14710 

CE 14717 

CE 14766 

CE 14769 

CE 14771 

CE 14798 

CE 54521 

CE M528 

CE 54529 

CE 54530 

CE 54531 

• 

Nomenclature 

Accessories and Case 

-case --~-

Screw 

Name Plate (Office Case) 

Heliooil 

Set.~crew 

Test Base 

Turret Lug 

Pin 

Washer 

Socket 

Screw 

Latch, LH 

Latch, RH 

Support, LH 

Support, RH 

• 

Action 

Sill 

-sill-

A 

S/B 

D 

SiB 

S/B 

S[F 

M 

A 

M 

S[F 

S/F 

S/F 

S[F 

S/F 

lnter .. ~ 
Affected Part chanae- Disposition Reason For Chantte 

able 

CE 87075 Acces..'!Ories and NO Do not use 
Case 

CE 87076 Case YES Interchange below #433'7 To ebange from magnesium to 
aluminum 

(See CE 87264) 

CE 87156 Name Plate NO Do not use 

Do not use (See CE 11820) 

CE !1820 Setscrew NO Do not use (See CE 11820) 

CE 87052 Test Base YES Interehange below # 4887 To change from magnesium to 
aluminum 

CE 11707 Turret Lug NO Do not use To facilitate soldering 

NO Do not use (See CE 14798) 

(See CE 54552 and CE 54550) 

NO To keep light from jumping out by 
providing J shaped slot 

CE !1829 Screw NO 

CE 14549 Lateh, LH NO 

CE 11431 Latch, RH NO 

CE 11448 Support, LH NO 

-CE 11433 Support, RH NO 

---- - - -
C) 

~· • • 
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Part No. 

CE 54532 

CE 54533 

CE 54535 

CE 54536 

CE 54537 

CE 54542 

CE 54543 

CE 54544 

CE 54544 

CE 54546 

CE 54548 

CE 54548 

CE 54549 

CE 54550 

CE 54551 

CE 54552 

• 
Nomenclature 

Latch, LH 

Latch, RH 

Bushing 

Key Switch 

Key Switch 

Ratchet and Bushing 

Double Drive Ratchet 

Spring 

Spring 

c,;paeitor 

Lock washer 

Lock wa.~her 

Dust Cover, R Front 

Dust Cover, R Rear 

Dust Cover, L Front 

Dust Cover, L Rear 

Action 

S/F 

S!F 

S(B 

S(B 

SIB 

S/F 

S/F 

S/F 

S/F 

S/B 

A 

M 

A 

A 

A 

A 

-
Inter-

Affec:ted Part change-
able 

CE 14513 Latch, LH NO 

CE 14514 Latch, RH NO 

CE 87281 Bushing NO 

CE 87288 Key Switch NO 

CE 87286 Key Switch NO 

CE 11592 Ratchet and NO 
Bushing 

CE 11912 Double Drive NO 
Ratchet 

CE 11716 Spring NO 

CE 11689 Spring NO 

CE 87279 Capacitor NO 

CE 88169 Lock wa.~her NO 

YES 

• 
Disposition 

Do not use 

Do not use 

Do not use 

Do not use 

Do not use 

•• 
Reason For Change 

(See CE 87281) 

(See CE 87288) 

(See CE 87288) 

To minimize wear on detent pawl 

(See CE 88166) 

Moved to prevent mechanical in-
terference with movement of 
sliding contact board 

To protect tape feed mechanism 
from dust 

To protect timing unit from dust 

To protect tape feed mechanism 
from dust 

To protect timing unit from dust 

~ 
> ::: 
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Part No. 

CE 54568 

'CE"54571--

CE 54572 

CE 54579 

CE 54580 

CE 54582 

CE 64583 

CE 54584 

CE 54589 

CE 54590 

CE 54591 

CE 54592 

CE 54599 

CE 54599 

,. 

Nomenclature 

Internal Tooth Lock 
Washer 

·orive"Ratchet 

Screw 

Pawl 

Pawl 

Key Switch 

Key Switch 

Pin 

Damper Leaf 

Damper Leaf 

Brake Washer 

Compression Spring 

Spacer 

Spaeer 

• 

Action Affected Part 

A 

S/F- ·cE'Jt9!7"DriveRatchet-

S/F CE 14448 Screw 

S/F CE 11603 Pawl 

S/F CE 11604 Pawl 

S/F CE 11154 Key Switch 

S/F CE 11789 Switch 

S/F CE 14658 Pin 

A 

A 

A 

S/F CE 87136 Compression 
Spring 

SIB CE 87383 Stator and End 
Bell 

A 

e 

, 
2 

Inter .. ~ 
change- Dlsposl tlon Reason For Chanl!e 

able 

To secure selector handle against 
E vibration of machine 

-No To expand adjustment tolerances 
in paper tape feed mechanism 

NO To utilize ratchet type screws to 
secure KLA-7/TSEC 

NO (See CE 54571) 

NO (See CE 54571) 

NO To provide more securely mounted 
keys 

NO To provide more securely mounted 
keys 

NO To insure functioning of counter 

(See CE 87062) 

(See CE 87062) 

To minimize ribbon drag and has-
ten reversal of inked ribbon 

NO To provide more efficient spring 

NO Assemble at high echelon To select fit for closer tolerances :I': 
> 

End bells on stator and end bell as- s:: 
.!.. sernbly can be correctly aligned 
~ 
(IJ 

1:":1 
(") 
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• 
Part No. 

CE 87000 

CE 87002 

CE 87003 

CE 87008 

CF: 870ll 

CF: 87012 

CE 87014 

CE 87015 

CE 87019 

CE 87020 

CE 87020 

CE 87027 

CE 87028 

CE 87029 

CE 87032 

• 
Nomenclature 

Insulating Board and Clip 
Assy 

Resistor 

Panel 

Leaf 

Switch 

Pivot Pin 

Shoulder Pin 

Eccentric 

Print Magnet 

End Bell 

End Bell 

Bracket Casting 

Support 

Hqb 

Shell 

• 
Action Affected Part 

S[F CE 11018 Insulating Board 
and Clip 

S/F CE 11200 Resistor 

S/F CE 11562 Panel 

S/F CE 11454 Leaf 

S/F CE 11523 Switch 

A 

S/F CE 11648 Do~! Pin 

A 

S/F CE 11481 Print Magnet 

SIB CE 87383 

S/F CE ll927 End Bell 

S{F CE 11045 Bracket Casting 

S/F CE 11046 Support 

S/F CE 11061 Hub 

M 

• 
Inter• 

c:han~&e· Diopoeltlon 
able 

-
NO 

NO 

NO 

NO 

NO 

NO 

NO 

NO Assemble at high echelon 

NO 

YES 

YES 

YES 

YES 

•• 
Reason For Change 

To provide new board for new 
resistor 

(See CE 87000) 

(See CE 87000) 

(See CE 87062) 

To facilitate adjustment of 
switches 

(See CE 87019) 

(See CE 87019) 

(See CE 87019) 

To permit print magnet to be ad· 
justed 

To seleet fit for closer tolerance 

To provide new print magnet 

To change from magnesium to 
aJuminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

(See CE 87158) 

- --
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Part No. 

CE 87038 

CE 87039 
.. 

CE 87041 

CE 87043 

CE 87044 

CE 87044 

CE 87046 

CE 87046 

CE 87047 

CE 87048 

CE 87049 

CE 87052 

• 

Nomenclature 

Suppart 

Plate 

Ba.<e 

Drawer 

Bracket, LH 

1 nsulating Strip 

Bracket, RH 

Base 

Housing 

Bracket, RH 

Base 

Test Base 

• 

Action Affected Pa~t 

S/F CE 11198 Suppart 

S!.E._ ..Q~1129lU'Iate 

S/F CE 14635 Base 

S/F C!> 14662 Drawer 

S/F CE 14646 Bracket, LH 

A 

S/F CE 14647 Bracket 

S/F CE 14648 Base 

S/F CE 11467'Hous!ng 

S/F CE 87262 Bucket 

S{F CE 14604 Ba."" 

S/F CE 14717 Test Base 

• 

Inter .. 
ehanae- Plapoaltlun 

able 

YES 

YES-

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

YES 

-- ~- -

• 

Reason For Chanae 

To change from magnesium to 
aluminum 

-To·change•from·magnesium·to-
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To provide itlllulatlon on CE 87095 
bottom cover 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To chang<> from magnesium to 
aluminum 

-- - -- -
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• 
Part No. 

CE 87053 

CE 87055 

CE 87056 

CE 87058 

CE 87059 

CE 87060 

CE 87061 

CE 87062 

CE 87062 

CE 87063 

CE 87064 

CE 87066 

• 
Nomenclature 

Rotor 

Stator and Contact 

Pulse Generator 

Timing Unit 

Printer 

End Bell and Tape Feed 

Housing 

Cam Switch and Trip 
Magnet 

Cam Switch and Trip 
Magnet 

Shell 

End Bell 

AC Power Converter 

-

Action 

StB 

SIB 

S/F 

S/F 

S/F 

SIB 

S/F 

S/F 

M 

S/F 

SIB 

S/F 

• 
Inter-

Affected Part chanae-
able 

CE 87383 Stator and End YE~ 
Bell 

CE 87883 Stator and End YES 
Bell 

CE 11288 Pulae Generator YES 

CE 11533 Timing Unit YES 

CE 11666 Printer YES 

CE 87883 Stator and End NO 
Bell 

CE 11721 Housing YES 

CE 11727 Cam Switeb and YES 
Trip Magnet 

NO 

CE 87159 Shell YES 

CE 87373 Stator and End NO 
Bell 

CE 14563 AC Power Con- YES 
verter 

- - --

• 
Dlapoaltlon 

"-mble at high echelon 

Aaoemble at high eehelon 

Allaemble at high echelon 

Do not use 

Assemble at high echelon 

. -----· ----

•• 
Reeoon For Chanae 

To aelect fit lor closer toleraneeo 

To aelect fit lor closer toleraneeo 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To select fit for closer tolerance 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To dampen contact bounce 

To change from magnesium to 
aluminum 

To select fit for closer tolerance 

To change from magnesium to 
aluminum 

---
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Part No. 

CE 87068 

CE-87069--

CE 87069 

CE 87070 

CE 87070 

CE 87072 

CE 87074 

CE 87075 

CE 87076 

CE 87092 

CE 87095 

CE 87098 

CE 87107 

CE 87130 

•• 

Nomenclature 

Stepping Unit 

-Cover 

Cover 

Case 

Carrying Case 

Drawer 

Cover 

Accessories and Case 

Case 

Insert 

Bottom Cover 

Retaining Ring 

Flat Spring Clip 

Copy Holder 

• 

Action Affected Part 

S/F CE 14670 Stepping Unit 

-S{F~~ -CE·87248·Cover 

S!F 
{ CE 11111 Carrying Case 

CE 87248 Cover 

S/F CE 87247 Case 

S{F CE 14630 Case 

S{F CE 14661 Drawer· 

S!F CE 14671 Cover 

S/F CE 14672 Accessories and 
Case 

S!F CE 14676 Case 

A 

S/F CE 11676 Bottom Cover 

S!F CE 11535 Retaining Ring 

A 

S{F CE 14303 Copy Holder 

• 

Inter-
cbanae- Disposition 

able 

YES 

YES--

NO 
{Use Component Parts NO 

YES 

NO 

YES 

YES 

NO 

YES 

NO 

NO 

NO 
------ ~. 

• 

Reason For Chan#e 

To change Crom magnesium to 
aluminum 

-To-change·rrom·magnesium·to-
aluminum 

To permit stocking as component 
parts 

To change from magnesium to 
aluminum 

To change Crom magnesium to 
aluminum 

To change from magnesium to 
·aluminum 

To change Crom magnesium to 
aluminum 

To secure rear end bell bearing 
position 

To protect KLA-7/TSEC 

(See CE 11949) 

To prevent tape Crom buckling 
when tom off 

To provide better method lor 
holding copy 

---

• • 
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• 
Pa~t No. 

CE 87181 

CE 87136 

CE 87142 

CE 87146 

CE 87147 

CE 87148 

CE 87149 

CE 87150 

CE 87151 

CE 87152 

CE 87153 

CE 87154 

CE 87155 

CE 87156 

CE 87156 

CE 87157 

• 
Nomenclature 

Rivet 

Compression Spring 

Seal Rubber 

Dzus Fastener 

Plate and Spring 

Retaining Ring 

Fastener (Dzus) 

Name Plate 

NamePlate 

Name Plate 

NamePlate 

NamePlate 

Name Plate 

NamePlate 

Name Plate 

Window 

Action 

S/F 

S{B 

A 

A 

A 

A 

A 

S{B 

S{B 

S{B 

SiB 

S{B 

S{B 

S{B 

S/F 

A 

• • 
Inter-

Affected Part cbanae- Dlapoaltlon 
able 

CE 11642 Rivet NO 

CE 54592 Compression NO Do not use 
Spring 

CE 88156 Name Plate NO Do not use 

CE 88157 Name Plate NO Donotuae 

CE 88158 Name Plate NO Do notuae 

CE 88169 Name Plate NO Donotuae 

CE 88160 Name Plate NO Donotuae 

CE 88161 Name Plate NO Do not use 

CE 88162 Name Plate NO Do not uae 

CE 14682 Name Plate NO 
(Office Cue) 

•• 
Reason For Cbanae 

To prevent armature from "freez-
in11'' 

(See CE 54692) 

(See CE 87146) 

To provide means for holding cover 
on ease top in reading position 

CE 87146 

(See CE 87146) 

(See CE 87146) 

To change to TSEC nomenclature 

To cllange to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To cl1ange to TSEC nomenclature 

To cllange to TSEC nomenclature 

To change to TSEC nomenclature 

To protect KLK-7JTSEC against 
dust 

ll'l 
> 
~ 
I -~ 
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Part No. 

CE 87158 

·CE-·87168--

CE 87169 

CE 87159 

CE 87161 

CE 87162 

CE 87164 

CE 87165 

CE 87171 

CE S7178 

CE 87176 

CE 87198 

CE 87229 

CE 87231 

CE 87232 

CE ~7232 

• 

Nomenclature 

Window Frame 

-Window· Frame· 

Shell 

Shell 

Sprinr 

Spring Retaining Washer 

Tape Cover 

Ribbon Cover 

Key 

Gear and Pinion 

Rotor 

Rivet 

Spring 

Eccentric 

Pawl 

Pawl 

• 

Action 

A 

--M 

S/F 

S(B 

A 

A 

A 

A 

S{F 

S/F 

SfB 

A 

S{F 

S/F 

S{F 

S{F-

= 

Inter-
Affected Part change- Disposition 

able 

CE 11864 Shell NO 

CE 87063 Shell YES Interchange below # 4337 

CE 11278 Key NO 

CE 11095 Gear and Pinion NO 

CE 87383 Stator and End NO Assemble at high echelon 
Bell 

CE 11869 Sprinr NO 

CE 11623 Eccentric NO 

CE 11696 Pawl NO 

CE 11095 Pawl NO 

• • 

Reason For Change 

To protect KLK-7/TSEC arainst 
dust 

·To'provide-slotted"frarrie----

(See CE 87157) 

To change from marnesium to 
aluminum 

(See CE 871-l&) 

(See CE 87146) 

(See CE 11(08) 

To prevent unnecessary exposure 
of inked roller 

To select fit for closer tolerance 

To secure Name Plates 

To facilitate ribbon reversal 

(See CE 54571) 

To protect arainst dust 

• 

~ 
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Part No. Nomenclature 

CE 87233 Front Dust Cover 

CE 87237 Screw 

CE 87237 Screw 

CE 87287 Screw 

CE 87243 Frame 

CE 87248 Fr"'me 

CE 87244 Frame 

CE 87247 ca. ... 

CE 87248 Cover 

CE 87248 Cover 

CE 87251 Guide Plate 

CE 87252 Frame 

CE 87256 Grommet 

CE 87261 Storage Plug 

CE 87261 Storage Plug 

CE 87261 Storage Plug 

Action 

A 

A 

S/B 

S/B 

S/F 

S/B 

S/F 

SIB 

SiB 

S/F 

S/F 

S/F 

A 

S!F 

M 

S/F 

e • 
Inter-

Atiected Part c:hanae· Disposition 
able 

CE 87145 Rivet NO Continue using shells with 
screws 

CE 87415 Rivet NO Do not use 

CE 11068 Frame NO 

CE 87244 Frame YES Interchange below #4337 

CE 87243 Frame YES Interchange below #4337 

CE 87070 Case YES lnterehange below # 4337 

CE 87069 Case Cover NO Do not use 

CE 14616 Cover NO 

C E 11998 Guide Plate NO 

CE 14465 Frame NO 

CE 14642 Storage Plug NO 

CE 14640 Storage Plug NO 

• 
Reason For Change 

To protect against dust 

(See CE 87157) 

(See CE 87415) 

(See CE 87157) 

(See CE 87264) 

To change from magnesium to 
aluminum 

To change from magnesium to 
aluminum 

To change from magne.<Uum to 
aluminum 

To ebange from magnesium to 
aluminum 

To assure pivoting instead of slid-
ing aetion 

(See CE 14465) 

(See CE 87288) 

(See CE 87262) 

To provide better fit 

--- ----

~ 
> 
lC 
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Part No. Nomenclature Action AIIKted Part 

F-
CE 87262 Bracket S{F CE 14618 Bracket 

CE 87262 Bracket, RH S[B CE 87048 Bracket, RH 

CE 87263 Guard Plate A 

CE 87264 Plate and Contact, LH SJF CE 11144 Plate and Con· 
tact, LH 

CE 87265 Key Chassis S/F CE 11350 Key Chii!ISis 

CE 87266 
<» 

Paper Storage D 
0 .... CE 87267 Conta<t S{F CE 11064 Conta<t 
~ 

CE 87272 Seal, Space Bar A 

CE 87279 Capacitor S{F CE 54546 Capscitor 

CE 87281 Bushing S{F CE 54535 Bushing 

CE 87286 Key Switch S/F CE 54537 Key Switch 

CE 87287 Washer A 
n 

Key Switch, RPT S/F CE 54536 Key Switch ::=' CE 87288 
:0 

= ~ ., 
CE 87306 Name Plate S[B CE 88168 Plate Identifica· 

2 tion 
? -

• • • 

Inter-
change· Disposition 

able 

YES 

YES Interchange below # 4337 

YES 

NO 

Do not use 

NO 
' 

NO 

NO 

NO 

NO 

NO Do not use 

• 

Reason For Change 

To provide for inelusion of line filter 

To change from magnesium to 
aluminum 

(See CE 87264) 

To insure proper insertion of KLK-
7fl'SEC unit into KLA-7/TSEC 

To prevent keys from turning In 
chassis 

To eliminate unnecessary item 

To provide heavier spring for K27 
(FIG).key to prevent accidential 
closure 

To protect space bar area from dust 

To prevent seizure of paper tape 
feed shaft by providing harder 
bushing 

To provide better dust protection 

(See CE 87288) 

To provide dust prote<tion for key 
switches 

To change to TSEC nomenelature 

• 

Jill': 
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I 
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• 
Part No. 

CE 87307 

CE 87318 

CE 87330 

CE 87847 

CE 87873 

CE 87374 

CE 87376 

CE 87377 

CE 87378 

CE 87379 

CE 87380 

CE 87383 

CE 87415 

CE 87417. 

CE 87419 

CE 87419 

• 
Nomenclature 

Decal 

Light Shade 

Time Shaft Clutch 

Stud 

Sprina Cup 

Screw 

Ball Bearing 

Setscrew 

Shaft Bearing 

Shaft Bearing 

Shaft 

Stator and End Bells 

Rivet 

Shaft 

Motor-Generator 

Motor-Generator 

• 
Action Aftec:ted Part 

A 

A 

S/F CE 11133 Timing Shaft and 
CE 11176 Clutch 

A 

... 
A 

A 

A 

A 

A 

S/F CE 14659 Shaft 

SJF CompOnent Parts 

SJF CE 87237 Screw 

S/F CE 11443 Shaft 

S/F CE 11014 Motor-Generator 

-· " 

• 
Inter-

chanae- Disposition 
able 

NO 

NO 

NO 

NO 

NO 

Continue 
to use 

YES 

• 
Rea•on For Chana., 

To provide instruction lor remov-
ing operator's light 

To provide better visibility 

To provide select fitted assy meet-
ing tolerance requirements 

To secure Name Plate 

(See CE 87318) 

(See CE 87262) 

(See CE 87380) 

(SEe CE 87380) 

{See CE 87330) 

(See CE 87380) 

To improve mechanical action 

To select fit for closer tolerances 

To secure window frame 

To reduce eccentric wear 

(See CE 88000) 

To change from magnesiwn to 
aluminum 

~ 
> a: 
I 
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Part No. 

CE 87420 

CE.87420 __ 

CE 87422 

CE 87444 

CE 87446 

CE 87447 

CE 87453 

CE 87454 

CE 87465 

CE 87471 

CE 88000 

CE 88124 

CE 88142 

CE 88144 

CE 88146 

•• 

Nomenclature 

Motor-Generator and Con-
troller 

.Motor-Generator-and.Con--
troller 

Line Filter 

Lock Washer 

Screw 

Screw 

Canopy 

Lamp Socket 

Paper Container 

Link 

Motor ... Generator and Con-
troller Box Assy 

Capacitor 

Name Plate 

Cable Clamp 

Serew 

• 

Action Affected Part 

SJF CE 11013 Motor-Generstor 
and Controller 

-SIB- -CE-88000-Motor·Generator· 
and Controller 

A 

A 

S/F CE 11855 Screw 

S/F CE 11841 Screw 

S/F CE 11573 Canopy 

S/F CE 11571 Lamp Socket 

S/F CE 11408 Paper Container 

S/F CE 11224 Link 

S/F CE 87420 Motor-Generator 
and Controller 

S/F CE 11987 Capacitor 

S/B CE 88142 Name Plate 

A 

S/F CE 11011 Screw 

• 

Inter .. 
chanr.te- Disposition 

able 

YES 

-YES- -Jnterchange·as·a·complete-
Assembly 

NO 

NO 

YES 

YES 

NO 

NO 

YES 

NO 

NO Do not use 

NO 

• 

Reason For Change 

To change from magnesium to 
aluminum 

-(seeCE'88000l 

To minimize radio interference 

(See CE 87422) 

(See CE 87447) 

To permit wider adjustment of 
switehes 

(See CE 87464) 

To reduce light radiation 

To provide better weather protee-
tion 

To provide more elearanee between 
Link and KLA-7/TSEC frame 

To provide more constant speed 

To dampen oscillations in print 
circuit 

To change to TSEC namenclature 

(See CE 87422) 

To make rotor stepping magnet 
more secure 

•• 
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• 
Part No. 

CE 88150 

CE 88154 

CE 88166 

CE 88157 

CE 88168 

CE 88159 

CE 88160 

CE 88161 

CE 88162 

CE 88163 

CE 88164 

CE 88165 

CE 88166 

CE 88167 

CE 88169 

• 
Nomenclature Action 

Retaining Ring S/F 

Jaeket A 

Plate Identification S/F 

Plate Identification S/F 

Plate Identification S/F 

Plate Identification S/F 

Plate Identification S{F 

Plate Identification S/F 

Plate Identification S/F 

Plate Identification S/F 

Plate Identification S/F 

Spacer A 

Fuse Post SJF 

Nut S/F 

Lock Washer S/F 

• 
Inter .. 

Affected Part change-
able 

CE 11762 Retaining Ring NO 

CE 87150 and/or CE 11952 NO 
Name Plate 

CE 87151 and/or CE 11994 NO 
NamePlate 

CE 87152 and/or CE 14561 NO 
Name Plate 

CE 87153 and/or CE 14608 NO 
Name Plate 

CE 87164 and/or CE 14328 NO 
Name Plate 

CE 87155 and/or CE 14829 NO 
Name Plate 

CE 87156 Name Plate NO 

CE 87306 Name Plate NO 

CE 88142 Name Plate NO 

CE 11306 Fuse Holder NO 

CE 11311 Nut NO 

CE 64648 Lock Washer NO 

• • 
Disposition Reason For Chan.ae 

(See CE 64592) 

To prevent burn;ng of contect 
board 

To change to TSEC nomenclatore 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To change to TSEC nomenclature 

To protect fuae from eorrosion 

To protect fuse from corrosion 

(See CE 88166) 

(See CE 88166) 
~~ 
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'CO~SIPi~ITIAh KAM-l(fSEC 

APPENDIX C 

REPLACEABLE PARTS FOR DE~ICES USE~ WITH THE TSEC/KL-Z 

1. KLX-7/TSEC.-The following list includes replaceable components for the CE 88272 adapter 
assembly and the CE 88227 adapter cable assembly (The KLX-7/TSEC). All parts are shown 
in figure 66. Any part listed below may be ordered in accordance with instructions contained in 
Chapter 9 . 

Part 
Number 

CE 11387 
CE 11821 
CE 11841 

CE 88202 
CE 88206 
CE 88208 
CE 88209 
CE 88212 
CE 88213 
CE 88218 
CE 88220 
CE 88222 

CE 88223 
CE 88226 
CE 88227 
CE 88228 
CE 88229 
CE 88285 
CE 88236 
CE 88238 
CE 88239 
CE 88240 
CE 88241 
CE 88245 
CE 88247 
CE 88264 
CE 88255 
CE 88259 
CE 88260 
CE 88261 
CE 88262 
CE 88263 
CE 88264 
CE 88266 
CE 882G7 
CE 88268 
CE 88272 
CE 128609 

FSN-5315-392-0151 

Description of Part 

Rlntt, Retalnlnt: Beryllium •.•••.•.••• --- •.••.•.••.. ---·-- ••• 
Nut: hex, stl, #6-32------------------------------------·--·· 
Screw: stl, cad, pi, black dip; FH, csk, hexsocket drive; #6-32 

x % M loa __ • _ ... ____ . ___ .. ____ • ____ • ___ • _. __ • ___ ..••• _ • _. _ •• 

Adapter Plate .••••.• ---------------------------------------
Contact Subassembly:%" lg; %s" OD----·-·-----·----------· 
Spacer: brass; 1

''1 " OD; ~· ID; %•" thk.----------·-----·----
Termlnal: mill tinned copper, W' lg __ •• ----·-- •• ----- •• :. ----. 
Washer, Lock: flat, round, CS ........... ----------------------
Crank .•••••••••••.•.•••.•••.•..••••••.••••••••••.•••••.•••• 
Washer, Flat: round ________ .. ________ ... -·-.----·- .• -- •. -----Cover _____________________________________________________ _ 

Screw: binding hllad; cad, pl, black dip; #4-40 x 0.875" lg; com-
mon steeL ____________ • ______ •• ____ • __ ..• _________ ..... __ _ 

Washer, Lock: round; CS, external teeth ....... ___ ••• ___ ••• _ ••• _ 
Contact SfA: W'lg; W' oo _________ ...................... ____ _ 
Adapter, Cable Assembly •• _ .••• __ .•• ---···----- __ •• ___ .----. 
Connector, Cannon: 2 1~•"lg x t%•' w ........... -------------
Cover: 3"lg x 1Y." w .......... ---------·-·-------------------
Screw: stl, cad, pl, black dip; binding head; #4-40 x ''"loa .••••. 
Wire Harness, Cable: 37 conductor;%'' OD •.•• ---. __ ..••••.• _ 
Clamp: nylon, I" lg X~ .. w ----- .. ----- c·- ------ ---.--- ----· ---

Clamp: nylon, l"lg x W' w ..................... ----------·----
Cover, Assembly: 6Y.' lg x 3%" W---------------------- -----
Plug .•.........•.••.•.••...••..••••...••.••.•..•.•••••••..• 
Plut-------·--------------~-------------------------·------
Piate Cover: 9"lg x 2Y." w---·------------------------------
Screw: socket head cap; #2-56 x ~·loa, stl, ead, pi, blaek dip ••• 
CoverS/A: stL •• ___ ... ____ ... _ .•.. ___ ------ •••••... ____ --- _. __ 
Plunger: SST, 23%4 ' lg x 2" w ....... ____ ..••...• ---- ... _ ••••• 
Ball: SST; 3'~~"lg x 2Yt~" h x .W w ___________________________ _ 

Clamp: stL •..•..••.••..• ___ . ---- ... ___ ------- ____ ...... __ ••. 
Screw: stl, cad, pi, FH, #6-40 x Y.o"loa ....................... . 
Stud: SST; #6-40 x 1}{," loa ..... ___ .. __ ....... _____ ...... ~-_ 
Spacer: SST;~{ ... OD, 0.191"' :m, 0.040"' thk •..• -------·--··---
Screw, Drive: stL __ ..• _. _. __________ •.. __ • "~ ___ • __ ....... ___ • 
Plate, Identification: aluminum;.3" lg X W'' w; 2 mtg holes •••••• 
Stud: stl, #8-32 x IY."loa; ~· OD; Y." ID. __________________ _ 

AdapterAssemblY-----------------··-·------:·-----------~-
Cord Assembly, Electrical: wfalligator clip; 2 conductor; braided 

tinned copper shield ..••. ___ .. ___ ...... ----·. ____ .. __ .... __ • 
Pin, Drive: stl, lYs• lg; Yt~· diameter._ ..... ____ ............ __ _ 

Quan. 
Used -

1 
1 

1 
1 

so 
1 
1 
8 
1 
8 
1 

2 
2 
3 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
8 
1 
2 
1 
2 
2 
2 
2 
2 
1 
6 
1 

1 
4 

Used 
On 

CE 88272 
CE 88227 

CE 88227 
CE 88272 
CE 88202 
CE 88202 
CE 88202 
CE 88272 
CE 88272 
CE 88272 
CE 88272 

CE 88272 
CE 88272 
CE 88202 
Main 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88227 
CE 88272 
CE 88272 
CE 88240 
CE 88240 
CE 88240 
CE 88227 
CE 88227 
CE 88240 
CE 88240 

_.CE ,88272 
CE 88272 
CE 88272 
Main 

CE 88227 
CE 88227 

305 Change No.2 
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QQN.,IQ~N~Ilt.l. K.AM-1/TSEC 

Part I Quan. Used 
Number Description of Part Used On 

FSN-5985-201-2414 
! 

Co~nector, PluA, Electrical: 2 prong, rubber covered; 16 amps-
125 v, and 10 amps-260 v__________________________________ 1 CE 128609 

FSN-6940-m-1384 . . cuf. Etoctri~t, olligaw •••••••••••••••••••••••••••••••.• ·1' CE 128609 
FSN-5970-392-1383 Insulation, Sleevlng, ElectricaL ____________ • _________ • ____ -_ 1 CE 128609 

-~--~---- ----- -- -- ~ --------

l. Vehicle MountinaiAssembly.-The following list includes replaceable components for the 
CE 87275 vehicle mounting assembly. Any part listed below may be obtained through normal 
Service Channels. l . 

I 
Part 

Number 
I 

CE 87308 

CE 87364 

CE 87865 

CE 87356 

CE 87357 

CE 87358 

CE 87359 

CE 87363 

1-

CE 87418 

l 
\ 
l ---

GO~I'~l'i I IAL 

Quan. 
Description of Part U•ed 

Mounting Plate Assembly ___________ .• __ ------_ 1 

Terminal Box Assembly _________ -- ___________ .. _ 1 

Cable Accessory Al!sembly ___ - ___ •. _______ • _____ 1 

Connector. _______ .. ___________________________ 1 

Stufftng Tube _________________________________ 1 

Cable ____ ... _. ________ • ________ .. ________ .. _____ 1 

Mounting Assembly __ •• ________ • _________ • ____ 1 

Cable Clamp Package 1 
Includes following parts: 
CE 14440 Lock Washer ___________________ --- 6 
CE 87353 Loop Clamp ____ - _____ -- __ - _____ --_ 6 
CE 87361 Bushing __ --- __ -------- __ --------- 6 
CE 87368 Screw. ________________________ --. 6 

Mounting Strip ____________ • ___________ . _____ . 2 

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

306 Change No.2 
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QQ'NfiQi~'l;J '1 KAM-l(fSEC 

INDEX 

A 

Subject Paragraph 
Abbreviations; List of ....•.. _ .....• _ .....•.....••.•.. _ •• _ •.• _. ___ ..• _. __ •• _ •. _ _ 9005 

Accessories and Case Assembly: 
Description of. ••....•... _____ .• ______ •..•...•.. ___ ....... __ .•.. ---------- •.. 2102i 

-

Page 

164 

17 

AC Power Converter: 53l0-~ 94 
C te Ac) - ---------------- --{See Power onver r, ........ ------------------------- - --.____-------

Actuato~tches: 
Circui~---~---------------------------------------·----------------------- 5404 
Clearance Ad\ustment ....... ------ __ . _______ .• __ • ___ •. ____ .• _____ • ___ • ___ • __ • 6Z08 

Adjustments, Chapter 6. __ • ______ • __ • ___ •.•• _ ..• __ •••.•• __ •• _ •• _ ••••••••••••• __ •••••• _ ••• _ •• _ 

B 

Base Assembly: 

99 
108 

105-118 

Cleaningof.-----------·---------------------------------------------------- 7314 -------- 135 
1Jescriptionof ..•.... -----------·-----------------·------·--·-----------·-··- 2102a ...•.••. 18 
Funetionof.-------~-------------------------------------------------------- 4002 -----·-- 33 
Lubrication of. •..•. ____ .. _____ ----- ..... __ ............... : ...... ___ ..... __ •• 7408 <:ll. •• •• • 1,86. 

c 

Carrying Case Assembly ........................................ ---------------- 2102h •.••..•• 17 

Charge Cam Switch, function oL .......................... ____ . ---·----- .•..... 2103o . ------- 19 

Checking procedure for maintenance personneL ......•. __ ......................... 8000 
(}eneral ••.•..•.•.••......•..••..•...•.•...•...••.••.••••.•.•••.••..••.••...• 8001 
PackingProcedures ..............................................•...•.....•. 8003 
Transporting TSEC/KL-7 on Packboard .•.................••...•..•..••...•...• 8004 
Trouble-shooting Data .. _ ............•......... _ ........... ___ ...•.. _ ........ 8002 
Vehicle Mounting Kit .•• ___ ... _ . _ •. _ .... __ . _. __ .•. _. ___ •• _ .• _ •• _ •• _ ..•.. ___ •• 8005 

Cipher unit: 
Adjustment of. ..•... __ •. ------- ____ .••. __ •.•••. _---·.---------- •. ___ •••••••. 6100 
(}eneral ................................................•.................... 6101 
Plunger Contact Spring Tension ...... " ..................................... __ .. 6102 

UVl,.-& "'UI!IIl~ • ... n:...., 307 

145 
145 
145 
146 
145 
146 

106 
106 
106 

ORIGINAL 
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KAM-1/TSEC 

Subject Paragraph 

Rotor Plunger Sprillfi Tension.---------·---·---------------------------------- 6103 --------

~~~~:::·:~~~~~~~~t~~~~~~~~~~~~~~~~~:~~~~:::::=~=====~=::~:=~==::::=:::::: ~!~ ~~:::::: 
Operator's Cleaning Rrocedures. ________ •..•• ----- _______ ------- _____ ----- _____ '1108a _______ • 

Cl•~• .... Cha- ,, I . 
Classification of. ___________ .. ___ ...•.. ______ . ___________ .------- ____ ------ __ . 6001 • -------
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