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I. INTRODUCTION

A ^ ^ r e w o r d

To the users of the Kagelin type C Cryptographers, manufactured
since 1936, such as the C-36, ..., C-48,.,... , C-446, and the con
verter M-2Q9, the exterior and the mechanism of the new CX-52
machines wi l l seem fami l iar, even i f the ind icat ing d isk has been

replaced by a stat ionary alphabet r ing and a movable index, placed
on the cover for the type wheel assembly. As in the C-machine there
is an indicat ing knob at the lef t s ide of the machine, connected
to two typewheels, which is set by hand for each operation.

This knob is mechanically connected to the movable index, by
which the le t ter to be c iphered or dec iphered is ind icated. 3y

pu l l i ng a lever a t the r igh t s ide o f the mach ine , the c ipher ing
or dec ipher ing o f each le t te r i s e f fec ted , as a s l idebar d rum,
contro l led by s ix keywheels, is then revolved for one complete
turn, dur ing which the alphabetwheel uni t is d isplaced a number
o f s teps . The pr imary le t te r i s p r in ted immedia te ly be fore the
d i sp lacemen t beg ins , t he secondary l e t t e r i s p r i n ted a f te r i t s
comple t ion, and the tape, on which the le t ters are pr in ted, is
then advanced to receive the fo l lowing impr in ts .

The descr ipt ion a ims to g ive a c lear explanat ion of the
func t ions and the c ryp tograph ica l p roper t ies o f the mach ines . I t
has been found pertinent to make some references to, and comparisons
with the earl ier t j?pes. When making such references, type C-446
wi l l be c i ted ; a descr ip t ion o f th is mach ine w i l l on reques t be
supp l ied to those who are no t fami l ia r w i th i t .

Some expressions in the descript ion may sound unfamil iar or
even incor rec t to the reader. No in ternat iona l ly approved vocabu lary,

pertaining to ciphering machines has however been establ ished, and
the cor rec t usage o f some c ryp to log ica l te rms i s s t i l l d i spu ted .
The purpose o f the appended l i s t o f defin i t ions is there fore on ly
to help the reader to understand the meaning of certaiD special
exp ress ions i n t he fo l l ow ing desc r i p t i on .
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B . G e n e r a l r e m a r k s

The new machines are the result of the experience gathered

during more than 25 years of manufacture of ciphering machines. The
appl icat ion of new pr inc ip les offers the users new and valuable
poss ib i l i t ies . Due to the complete ly new des ign, operat ion and
s e r v i c i n g w i l l b e s i m p l i fi e d .

The new machines have the following characteristics in common
with the machine C-446:

1 . Smal l overa l l d imens ions : 198 x 138 x 105 mm
(ab. 7 3/4 x 5 3/8 x 4 VS")
i n c l u d i n g p r o t e c t i v e c o v e r.

a n d l o w w e i g h t : 3 k g s ( a b . 6 , 6 l b s . )

2. The same machine is used for both c ipher ing and decipher ing.

3 . The c l ea r (p l a i n ) t ex t and the enc iphe red tex t a re rende red i n
printed form on separate tapes. The two tapes are however in
th is machine cut f rom one s ing le s t r ip by a ro tary cut ter,
which is incorporated in the paper feed mechanism. The new

paper rol l has the same width as the standard telegraph per
fo ra ted tape , 17 .3 mm ( l l / l 6 " ) , and i s p laced conven ien t l y
accessib le in the baseplate. When encipher ing, both texts are
au toma t i ca l l y d i v i ded i n t o g roups o f fi ve l e t t e r s , and t he
le t te r in the c lear tex t , wh ich ind ica tes the space between
words (such as the x, w or other, depending on the language
used) , i s a lso pr in ted ; when dec ipher ing the c ipher tex t i s
pr in ted in a cont inuous sequence, wh i le the c lear tex t is
rendered with the proper spacing between words. This arrange
ment has been chosen not only because it simplifies the con
s t ruc t ion o f the pr in t ing un i t and br ings the conven ience o f
a single paper rol l , but also because the comparison and
control of the texts wi l l in th is way be made easy: the
corresponding le t ters o f the two texts wi l l a lways be found
exactly one above the other, when the tapes are laid along
side each other.

4 . The ope ra t i ng speed i s sa t i s f ac to r y, as f r om 30 t o 60 l e t t e r s
per minute can be rendered, depending on the ski l l of the
o p e r a t o r.



9

3027

C . D e fi n i t i o n s

A r b i t r a r y _ a l p h a b e t s -

When arbi trary alphabets arc used, the sequence of the let ters
of both the primary and the secondary alphabet is chosen at random
The use of arbitrary alphabets demands two alpkabetwheel units, one
for the c ipher ing and the o ther fo r the dec ipher ing opera t ion .

Inverse a lphabets .

These can have the nornal (alphabet ic, sequence of the let ters,
or any desired sequence, only the sequence of the letters of the
secondary alphabet must run in opposite direction to the sequence
of the primary alphabet. IVith inverse alphabets the same alphabet-
wheel is used both for encipher ing and for decipher ing.

Encipher ing_and decipher ing.

These operat ions are, seen as machine funct ions, ident ica l .
When such operations of the machine are described, they wil l al

ways be ca l led c ipher ing , in o rder to avo id the repet i t ion o f the
expression "encipher ing or decipher ing1' , unless decipher ing is spe
c i fi c a l l y d e s c r i b e d .

Keys

The machine contains a number of variables, which have to be
set accord ing to ins t ruc t ions , p repared by those respons ib le fo r
the c ipher serv ice in ques t ion . Each se t t ing o f a var iab le

corresponds to a spec ific key for the e lement in quest ion. Set t ing
a l l t he va r iab le e lements (accord ing to ins t ruc t ions ) co r responds
to the "keying" of the machine.
The purpose for the specific keys is .
- on one hand to have the machine produce a cipher of a high

q u a l i t y ,
- on the other,to permit the correspondence between two or more

users . A co r respondence w i l l ev iden t l y be poss ib le on ly i f a l l
t he va r i ab le e lemen ts a re se t i den t i ca l l y,

- and fina l l y to se t those e lements , whose pos i t ions w i l l change

during operation of the machines (the keywheel units and the
t y p e w h e e l a s s e m b l y ) , i n t h e i r i d e n t i c a l s t a r t i n g p o s i t i o n s .
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We shal l ca l l the firs tnamed set t ings: bas ic keys, and the keys for
t h e s t a r t i n g p o s i t i o n s : i n i t i a l k e y s .

Basic keys.

These comprise the fol lowing elements
a) The bar drum:

1 ; - t y p e s o f b a r s u s e d
2) - the ar rangement o f the lugs on the bars
3 , - i n ce r ta in cases , the sequence , in wh ich the bars a re

p laced.
b) The key wheels:

1 / - the cho ice o f keywheels to be used
2) - the sequence, in which they are p laced in the machine
3 ; - t he a r rangemen t o f t he p ins i n t he p in d i sks

c) The typewheel assembly:
In case rearrangeable let ters and types are used, their sequence
or when us ing in terchangeable a lphabet r ings, the i r choice.

I n i t i a l k e y s :

These comprise the fol lowing elements:
d) The pos i t ion o f the keywhee ls , defined by the index le t te rs on

thei r crowns, re lat ive to the index l ino on the machine cover.
e) The re lat ive posi t ion between the two typewheels of the a lpha

bet-wheel un i t , defined by the p lace of a chosen index le t ter
on the i nd i ca t i ng d i sk .

Displacement and advancement.

The c ipher ing operat ion cons is ts in caus ing the a lphabet un i t
t o change i t s pos i t i on , a f t e r hav ing se t i t t o i nd i ca te the p r imary
le t ter. As the a lphabetwheel normal ly car r ies 26 le t ters on each
r ing , i t can take 26 d i f f e ren t pos i t i ons . The change in pos i t i on ,
which is caused by the sl idebar drum which revolves one turn for
each operation, and which acts as a gear sector which meshes with
the a lphabetwheel gear ing, is ca l led d isp lacement .

The number of steps (each step is l /26th of a revolut ion) is
cal led displacement steps. The ser ies of displacement steps which
fo l low one af ter another, fo r the c ipher ing o f a message, is ca l led
d isp lacement ser ies , o r subs t i tu t ion ser ies . As the d isp lacement
series is defined lay the arrangement of the keywheel and their
movement, it can in some contexts also be called key series.
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The keywheels are subjected to a similar displacement as the

alphabetwheel unit, although we may use the advancement in such
cases when we want to distinguish between the movement of the alpha
betwheel unit and the keywheels.

The word displacement is also used in connection with the
sl idebars as a better expression has unfortunately not been found.
The s l idebars, which are conta ined in s lo ts in d isks, of which the
drum is made up, can take two posit ions, by being sl id from a right
end pos i t ion to a le f t end pos i t ion , fo r a d is tance o f about
2 ^2 cms (0,1"). We cal l the r ight end posit ion the undisplaced and
the l e f t end pos i t i on t he d i sp laced pos i t i on .

I n d i c a t i o n

When a message is to be ciphered, the moveable index is brought
to reg i s te r w i th t he l e t t e rs i n t he tex t - t hey a re i nd i ca ted - a f t e r
which the operat ing lever is pu l led and the c ipher ing operat ion is
e f f e c t e d .

Primary and secondary

These terms are used to denote that when a message is to be

enciphered or deciphered, the text in hand is the pr imary text , and
i t i s p r in ted by the p r imary typewhee l ; the resu l t o f the opera t ion
is the secondary text,., printed by the secondary typewheel. Thus,
when enc ipher ing , the o r ig ina l c lea r tex t i s the p r imary tex t , and
the resu l t ing c ipher is the secondary tex t ; when dec ipher ing, the

c ipher i s the p r imary tex t , and the recons t i t u ted c lea r tex t i s the
secondary tex t . The p r imary tex t cons is ts o f p r imary le t te rs , the
secondary of secondary le t ters.



run
A lrMU:n4:H3i'SW

30s

II. GENERAL DESCRIPTION

A . P r i n c i p a l u n i t s

The machines type CX-52 are assembled from the following six
main units:

1 - B a s e p l a t e
2 - L e f t b e a r i n g P l a t e
3 - S l i d e b a r D r u m
4 - R i g h t b e a r i n g P l a t e
5 - K e y w h c e l U n i t s
6 - A l p h a b e t w h e e l U n i t

In order to fac i l i ta te the ident ificat ion of the d i f ferent
parts, the first digit in the number given to a part, will be that
of the main unit:

P a r t s , b e l o n g i n g t o t h e B a s e p l a t e 1
the Le f t Bear ing P la te . . . . 2
t h e S l i d e b a r D r u m . . 3
the Right 3earing Plate ..... 4
t h e K e y - w h e e l U n i t s . . . 5
t h e A l p h a b e t w h e e l U n i t 6

The units are listed in the sequence they are assembled into
a complete machine, with the Baseplate as starting point and
foundation.

We refer to the list of i l lustrations which is treated in "B".
Not all parts enumerated there, may be visible on these illustration
they will be shown in a separate complete parts list, L 013.
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L is t o f ment ioned par ts .

Numbers in | j brackets are group numbers and not shown while their
component parts are given on the pictures

[1]

11

12

13

101
102
103
104

111

112

121
122
123
124

131

1111

14

15

16
17

[18]

151

181
182

183
184
185

1821

Baseplate

Under side:

paper ro l l guard
t a p e t r a n s f e r s l o t
keywheel grooves
tens ion regu la to r

bottom cover plate
bottom cover plate pin

notch
rubber fee t

l o c k
lock arm for outer cover (15)
lock arm for machine cover (47)
main key (with two notches)
operator 's key (wi th cne notch;

p a p e r r o l l
paper tape

Upper side:
re lease la tch for bot tom cover

p l a t e ( l l )
outer cover

locking hook for (121)
keywheel re ta in ing bar
r e c o i l s p r i n g
r e t r a c t o r u n i t

r e t r a c t o r b a r
r ight arm

cam follower
le f t a rm
journa l b racke t
fl a t s p r i n g .

shown on the
p i c t u r e s :

3
3
4
j

1
none
none
1
3
1,2
2 ,4
2
none
3
3,5

4 ,5
1 ,2
2
5
none

8 , 9 , 11
ao

8 to 11
none
8
none
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[ 2 4 J 5 - l e t t e r g r o u p e r
2 4 1 l e t t e r g r o u p e r a x l e
2 4 2 c o u n t e r d r i v e
2 4 3 r a t c h e t w h e e l
2 4 4 c o n t r o l d i s k

2 5 F - V d e v i c e

2 5 1 c o n t r o l k n o b
2 5 2 c o n t r o l s h a f t

[ 2 5 3 j l e v e r u n i t
2 5 3 1 s l i d e l e v e r

2 5 3 1 1 l e v e r e x t e n s i o n
2 5 3 2 fi x e d l e v e r

2 5 4 s p r i n g
2 5 5 r e t r a c t o r f o r k
2 5 6 a x l e

2 6 s i d e c o v e r
2 6 0 1 a l p h a b e t - w h e e l c o v e r

2 6 0 1 1 r e l e a s e k n o b
knob "0 " [ f o r (273)J

counter
reset knob

p r i m a r y i n k r o l l e r
secondary i nk ro l l e r
pr imary locking pawl
secondary locking pawl

2 7 4 1 k n o b " R " [ f o r ( 2 7 4 ) ]

r i g h t s i d e :

2 8 s l i d e b a r r e s e t d i s k
2 9 j o u r n a l p l a t e

2 9 1 s l i d e b a r d r u m s t o p l e v e r
2 9 2 i n t e r m e d i a t e g e a r w h e e l

261

271
272
273
274

2602

2611

p i c t u r e s

none
4
4
4

1,13
13

13,14
13
13
13,14
4 ,13 ,14
13,14

2
2
2
1
1
1

2 , 4
2
2
1

none
4
none
5
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31
32

321
322
323

3231
33
34
35

36

L3?j

38

39

41

42
43
45
46

351

361

371 & 376
372 to 375

381 to 387
388

411

47

461
462
463

473
474
475

48

Slidebar drum

drum shaft
left end disk

stop control cam
notch
sl idebar retaining r ing

s l o t
right end disk
retractor bar cam (for (181))
guidearm locking bar cam

notch
driving gear

ratchet notch
bar supporting disks

supporting disks
supporting disks

sl idebar
sl idebars driving teeth
notched right ends of bars

movable .lug'

Right bearing plate
operating lever

retractable handle
gear segment
spring
locking lever
guide arm locking bar

left arm
right arm
bar extension

inner cover
disk slots
index line
locking pin

opening for handle (411)

p i c t u res .
4,12

8,9
5
none
none
5
5
5
8 to 11
8,10
8
8
none

none
5

12
none
2,5,12
5
1,5
1,5
none
2,5
8,10
2,8,
10 to 12
8
8
8
2
5
1
2
5
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3 0 2 7 p i c t u r e s :

5 K e y w h e e l u n i t 2 , 4 , 5 , 1 2
5 1 p i n d i s k 5 , 7 , 8

5 1 1 d i s k p i n s 5
5 1 1 1 a c t i v e p i n 7 , 8 , 9
5 1 1 2 i n a c t i v e p i n 7 , 8 , 9

5 1 2 d i s k p o s i t i o n i n g s l o t 7
5 3 d r i v i n g a n d l o c k i n g g e a r 5 , 7

5 3 1 p o s i t i o n i n g p i n 7
5 4 g u i d e a r m a s s e m b l y 5 , 1 0

5 4 1 f e e l e r a r m 7 , 9
5 4 1 1 f e e l e r e x t e n s i o n 7 , 8 , 9 , 1 1
5 4 1 2 r e a r e x t e n s i o n 7 , 8

5 4 2 g u i d e a r m 7 , 9 t o 1 2
5 4 2 1 g u i d e s u r f a c e 7 , 8 , 1 2

5 4 4 s p r i n g 7 , 8 , 1 1
5 5 l o c k i n g p a w l 5 , 7 , 1 2
5 6 i n t e r m e d i a t e g e a r 7 , 1 2

5 6 l s t u d n o n e
5 7 b e a r i n g p l a t e 5 , 7

5 7 1 h o l l o w b e a r i n g 7
5 7 2 s p r i n g - p i n 7
5 7 3 n o t c h 5 , 7

5 8 s p r i n g 7 , 8 , 9
5 9 p o s i t i o n i n g s h a f t 4 , 5

[ 6 ] A l p h a b e t w h e e l u n i t

Note : there a re : a ) fixed a lphabets
b) rearrangeable a lphabets

only b) is shown
6 1 o p e r a t i n g k n o b 1 , 5
6 2 g e a r w h e e l 5 , 1 3
6 3 p r i m a r y t h y p e w h e e l 2 , 5 , 1 3

6 3 I t y p e r i n g 5
6 4 s e c o n d a r y t y p e w h e e l 2 , 5 , 1 3

6 4 1 s p a c i n g p i n 5
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66
pic ture?

dr iv ing end locking gearwheel 2 ,5 ,13
hol low bear ing 5

671 pos i t i on i ng no t ch
spr ing

Subassembly, mounted in cover (26OI)

none
none

i n d i c a t i n g d i s k 1
6901 i n d i c a t i n g r i n g 5

69011 r e a r r a n g e a b l e l e t t e r s 5
691 movable index 1

6911 red index 1
692 gear wheel 2
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B . I l l u s t r a t i o n s

Picture 1 is a general view of the machine, with outer cover 15
opened.
There can be seen on the left side:

- the con t ro l knob
the reset knob (26ll)
the paper feed knob (222)
the operating knob (6l)
the indicating disk (69)
the knobs "0" and "R"

Throughthe six slots (473) in the inner cover (47), across which the
white indexline (474) is drawn, the six pin disks (5l) are seen.
At the extreme right the operating lever (41) is visible.
Picture 2 is similar to picture l), only the covers (2601) and (47)
are opened, and we can now also see:

the type wheels (63) and (64)
- the gear wheel (66)

the key wheels (5)
the bar (46)
part of the drum with a number of bars (38), carrying
lugs (39)
the gear wheel (692)
the knob (26011)
the ink roller (271) and (272)
the locking pawls (273) and (274)
the main key (123)
the spring (43)
the lock arms (l2l) and (122)

Picture 3 is a bottom view, with the bottom cover (ll) removed.
It shows:

the tension regulator (104)
the paper roll (13)
the guard for same (101)
the tape transfer slot (102)



3 0 2 7 - 1 ' 5 -

- t h e t e n s i o n r e g u l a t o r ( 1 0 4 )
the lock (1-2)

-

Picture 4" shows the machine with the fol lowing parts removed:
The covers (26) (15) (2601) (47) the a lphabetwheel uni t (6) , the

keywheel un i ts (5) .
Th is a l lows us to see , to the le f t o f the p la te (2 ) ,

the pr in t ing un i t (21) w i th paper guard (219)
- t h e p a p e r f e e d d e v i c e ( 2 2 )

the l e t te r g rouper (24 )
the F-V device (25)

Further to the r ight we see
the keywheel unit grooves (103), and

- t h e s i x t h k e y w h e e l u n i t ( 5 )
The shaf t (59) has been par t ia l ly pu l led out .

P ic ture 5 shows the machine f rom the f ront , w i th a l l covers
opened, and with the fol lowing parts removed: the five keywheel
uni ts (5) I to IV and VI , and the a lphabetwheel uni t (6) .
In the machine we see:

the paper tape (131) as it leaves the feed mechanism
- t h e k e y w h e e l u n i t ( 5 ) V

the drum with end disks (32,33)
the support ing disks (372 to 375)

- t h e r e t a i n i n g r i n g ( 3 2 3 )
the s l idebars (38) w i th lugs (39)
the opera t ing lever (41) w i th re t rac tab le hand le (411)

- t h e k e y w h e e l p o s i t i o n i n g s h a f t ( 5 9 ) , p a r t l y w i t h d r a w n .

In the r igh t s ide p la te (4 ) , the ho le (48) i s seen, in wh ich the
handle (41l) lodges, when the machine is closed up. One of the
bars (38) is shown partly removed.

The s lo t in the re ta in ing r ing (323) , th rough which the le f t end
of the bar has passed, is a lso v is ib le.

In front of the machine, we see:

a ) - a l p h a b e t w h e e l u n i t ( 6 ) w i t h o p e r a t i n g k n o b ( 6 l )
- t h e i n d i c a t i n g d i s k ( 6 9 )
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- the primary and secondary typewheel (63, 64)
- tha dr ir lng gear wheel (66)

b) Three keywheel units (5) with keywheel plate (57)
- the lock ing pawl (55)
- the guide arm (54)
- the d r iv ing gear (53)

the pin disk (51)
- t h e p i n s ( 5 11 )

The notch (573) in the bearing plate engages the bar (l6) when the
keywheel units are in place.
Picture 6 shows the slidebars (38) which are normally supplied for
the machine type CX-52, shown in nondisplaced positions. The seven
rows of double lines make it easy to recognize the different types
of teeth used on the slidebars. The left of each set of double
lines shows the path of the intermediate gear (56), and the right
set the path of the locking pawl (55) in relation to the teeth
(381 to (387) of the slidebars (38).
The CX-bars mu3t have 7 sets of teeth.

Picture 7 shows the keywheel unit (5) in detail.
Picture 8-11 show the basic operation of the guidearm unit cycle
(see page 27 - 29)

Picture 12 gives a summary of the action of the slidebars with the
different driving teeth types (see page 29 - 30)

Picture 13 and 14 show the two basic settings of the F-V device viz;
the position F in picture 13 and the position V in picture 14
(see page 2l).
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C . D e t a i l e d e x p l a n a t i o n .

1 - T h e b a s e p l a t e ( P i c t u r e 1 t o 5 )

The baseplate ( l) has the shape of an inverted rectangular box. The
hollow space is used to house the paper roll (13), which becomes
accessible when the bottom cover plate ( l l ) is removed. The cover
plate is locked in p lace wi th the la tch (14) , which engages wi th
a no tch ( l i l l ) i n t he bo t tom p la te p in ( i l l ) , and can be re leased

only when the outer protecting cover (15) of the machine is opened.
Four rubber fee t (112) in the p la te ( l l ) assure a fi rm s tand fo r
the machine, when in use. The slot (102) permits the transfer of
the paper tape from the rol l to the pr inter compartment of the
machine.

A special lock (12) with two lock arms (121, 122; serves to lock the
outer cover (15) and the inner cover (47). "?hen the operator 's

key (124) is used, th is wi l l un lock only the outer cover (15; which
wi l l a l low to use the machine.

With the main key (123) both covers wil l be unlocked, and the
ciphering mechanism wi l l a lso become accessible for the sett ing
or rearrangement of the keying elements.

On the upper surface of the baseplate ( l ) there are six shal low..
grooves, (103; wi th a bar ( l6) r iveted across them, which serves
for the pos i t ion ing o f the keywheel un i ts (5) . The basep la te is
fu r ther d r i l l ed and tapped fo r sc rews, w i th wh ich the fo l low ing

par ts are fas tened:
- t h e o u t e r c o v e r ( 1 5 )
- t h e b e a r i n g p l a t e s ( 2 ) a n d ( 4 )

the la tch (14)
- t h e r e c o i l s p r i n g ( 1 7 )
- t h e r e t r a c t o r u n i t ( 1 8 )

The re t rac tor un i t (18) is used for the cont ro l o f the keywheel -
gu idearm-un i t s . I t cons is t s o f t he re t rac to r bs r (181) wh ich i s
cradled in the journal bracket (184)• The cam fol lower (1821) of the
flat spr ing (185) presses the cam fo l lower (1821; of the r ight arm .

(182) against the cam (34) of the sl idebar drum unit (3)»
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L e f t B e a r i n g P l a t e ( P i c t u r e s 2 , 4 , 5 )

This part is heavi ly channel led, and contains several mechanism:

a ) - t h e p r i n t i n g u n i t ( 2 1 ) w i t h p a p e r g u a r d ( 2 1 9 )
the paper feed device (22)

- t h e c a m u n i t ( 2 3 ;
- t h e 5 - l e t t e r g r o u p e r ( 2 4 )

the F-V device (25;

The side cover (26) encloses these parts.

Ins ide the s ide cover (26) the th ree-d ig i t counter (26 l ) i s mounted;
it can be read through an aperture in the cover. The counter checks

automat ical ly wi th the counter dr ive (242) when the cover (26) is
put in p lace; the knob (26 l l ) serves to reset the counter (26 l )
to ze ro .

b) on the r ight face are mounted:
the s l i debar rese t d i sk (28 )

- t h e j o u r n a l p l a t e ( 2 9 ) , w i t h t h e b e a r i n g f o r t h e s h a f t ( 5 9 )
on the journal plate (29) are mounted:
- t he s l i deba r d rum s top l eve r ( 29 l )

the intermediate gear wheel (292,
the locking pawl (274)

A cover (2601) is hinged between the side cover (26) and the journal
p la te (29) ; i t p ro tec ts the a lphabetwhee l un i t (6 ) and ho lds the
i n d i c a t i n g d i s k ( 6 9 ) -

2 1 - T h e p r i n t i n g m e c h a n i s m ( p i c t u r e 4 )

I t c o n s i s t s ( f r o m l o f t t o r i g h t ) o f :
the C-D knob (212)
the pr int ing levers (213 & 214) wi th the spacing lever (215)
and the grouping control lever (216), which are mounted on
the ax le (211) .

The forward upper ends of the pr int ing levers carry rubber t ipped
hammer heads (2131, 2141); the rear ends (2132, 2142) of these
levers press against the cams (232,233/ of the cam unit (23), which
is mounted on the left end of the drum shaft (3l)-
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The two co i l spr ings (217,218) p rov ide the s t r i k ing fo rce fo r the
print ing hammers.

The cam (232) is notched to allow the printing hammer (2131) to
st r ike against the pr imary typewheel (63) a t the beginning of the
opera t ing cyc le .

The cam (233) is notched so that the hammer (2141) wil l strike at
the end of the cycle against the secondary typewheel (64).

The paper tape (131) is inserted from the under side of the baseplate
( l ) t h rough t he t ens i on r egu la to r ( 104 ) , t he t r ans fe r s l o t ( 102 ) ,
the paper guard (219), and between the feed rol ler (223) and the
f r i c t i o n r o l l e r ( 2 2 6 ) .

2 2 - T h e p a p e r f e e d r o l l e r ( P i c t u r e 4 )

The ro l ler (223) is mounted on the axle (221). At the lef t end of
the rol ler is a knob (222) by which i t can be turned by hand; at i ts
r ight end is a ratchet wheel (224) .
The f r i c t ion ro l le r (226) i s mounted in the c rad le (227) , wh ich i s
pivoted on the axle (225) and presses against the ro l ler (223) by
tension from the springs (217,218), whose upper ends are fastened
to the c rad le .

T h e f e e d r o l l e r a n d t h e f r i c t i o n r o l l e r a r e fi t t e d w i t h c u t t i n g
disks (2231, 226l) , which cut the tape into two str ips when the

tape is advanced between the two rol lers.

2 3 - T h e c a m u n i t

The cam (232) has an addi t ional curve (2321) on i ts lef t s ide, for
the operat ion of the F-V device (25).

To the r ight of the cam (233) there is a cam (234) for the operation
of the paper feed ratchet lever (228), which engages the ratchet
wheel (224), and causes the feed rol ler (223) to turn one step for
each operat ion.

When encipher ing however, the 5- le t ter grouper (24) wi l l permi t the
ratchet lever (228) to make a longer feed movement for each fifth
operat ion, so that there wi l l be an extra space between each
5 - l e t t e r g r o u p .
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The notched drive extension (23l) of the cam unit (23) serves as
a coupling when the machine is mounted on the B-52 device, for
e l e c t r i c d r i v e .

I t w i l l be seen tha t a l l movements , fo r the pr in t ing and fo r the
advancement of the paper tape are controlled by the cam unit (23).
These movements have been timed in such a way that the primary
l e t t e r w i l l be p r i n ted on t he l e f t pa r t o f t he t ape , be fo re t he
displacement of the alphabet wheel unit begins, and the secondary
l e t t e r w i l l b e p r i n t e d o n t h e r i g h t p a r t o f t h e t a p e a f t e r t h i s
operation. The tape is advanced (and cut at the same time) immedi
a t e l y b e f o r e t h e p r i m a r y l e t t e r i s p r i n t e d .

2 4 - T h e 5 - l e t t e r g r o u p e r

This device is mounted on the axle (241) and carries a control
d isk (244) , (w i th two d iamet r i ca l l y p laced no tches) and a ten- tee th
ra tchet whee l (243) .

At the extreme r ight of the cam unit (23) is an excentr ic cam

(234) on which the ratch t dr ive lever (228) is p laced: th is ad
vances the contro l d isk (244) one tenth of a revolut ion for each

operat ion. The contro l notches wi l l a l low a double-space feed for
e v e r y fi f t h o p e r a t i o n , i f t h e C - D k n o b i s i n C - p o s i t i o n ( i . e . ( E n
c ipher ing) . When the C-D swi tch is in D-pos i t ion (Decipher ing) , the
con t ro l d isk w i l l become inopera t i ve .

The coupl ing between the 5- let ter grouper (24) and the counter (26l)
can only take place in one position, which has been chosen so that
the 5 - le t te r space w i l l co inc ide w i th a 0 o r 5 on the un i t d ig i t o f
t he coun te r ( i . e . 110 , 235 , e t c . )

It should be mentioned here that the C-D knob has also another
f u n c t i o n :

1 . - W h e n i n D - p o s i t i o n , i t w i l l p l a c e t h e s p a c i n g l e v e r ( 2 1 5 )
where i t w i l l contact the spacing p in (641) of the secon

dary typewhee l (64) , and prevent the p r in t ing o f the le t te r
which has been designated to represent the space between
words , when th i s i s i n t he p r i n t i ng pos i t i on .

2 . - I n C - p o s i t i o n , t h e s p a c i n g l e v e r ( 2 l 5 ) w i l l b e i n o p e r a t i v e .
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The funct ion of the C-D knob wi l l therefore be, when in C-posi t ion,
to effect an extra space between each group of five le t ters pr in ted,
and, when in D-posit ion, to prevent the print ing - by the hammer
(2141) - of the let ter which denotes "space" between words.

2 5 - F - V D e v i c e ( P i c t u r e s 1 3 & 1 4 )

"F -V" s tands fo r "F i xed -Var iab le " .

Th is dev ice cons is ts o f the ax le (256) wh ich i s journa l led in two

journa l ho les , in the f ront and in the rear ex tens ion o f the
bea r i ng p l a te (2 ) .

At the rear end of the shaf t , is the lever un i t (2531, 2532) , and
a t the f ron t end the re t rac te r fo rk (255) .

The lever v2532) is fixed on the shaf t , whi le the lever (2531) can
s l ide on i t . I t i s kept pressed towards the rear by the act ion o f
the spring (254) which presses on the lever extension (25311).

The operating knob (251) is mounted on the axle (252;, and depending
on wh ich o f i t s two pos i t i ons i t i s p laced , the leve r (2531) w i l l
be placed ei ther to fo l low the curve (23" l ) on the cam (232) (posi
t i o n " V " , p i c t u r e 1 4 ) , o r i t w i l l c o m e f r e e o f t h i s c u r v e ( p o s i t i o n
" F " , p i c t u r e 1 3 ) .

In the pos i t ion "V" , the cam (2321; w i l l cause the re t rac to r fo rk
(255) to pul l the pr imary unit (61,62,63) away from the secondary
u n i t ( 6 4 , o 6 ) , i m m e d i a t e l y a f t e r t h e p r i n t i n g o f t h e p r i m a r y l e t t e r,
and wi l l restore the connect ion at the end. of the operat ion. In th is

way, the pr imary un i t w i l l res t s ta t ionary, when the secondary un i t
i s d i sp laced , and the re la t i ve pos i t i on o f the two un i t s w i l l be
changed for each operation.

In the pos i t i on "F " , t he two un i t s w i l l t u rn toge the r du r ing the

disp lacement operat ion.

2 8 - T h e r e s e t d i s k

I ts funct ion is to re turn those s l idebars (38) , which have been
d i s p l a c e d t o t h e l e f t d u r i n g a n o p e r a t i o n , t o t h e i r i n i t i a l r i g h t
p o s i t i o n .
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2 9 1 - T h e s t o p a n d r e l e a s e l e v e r

Th is lever prov ides a pos i t ive s top for the s l idebar drum (3) ,
when this, on being operated, has completed a revolut ion. This

stop is released when the alphabetwheel ^6) is set to indicate a
n e w l e t t e r.

292 - - The i n te rmed ia te gea r and the l ock ing paw l

These serve to transmit and control the displacement movement,
which is effected by the s l idebars (38) , on the a lphabetwheel (6)

3 - T h e s l i d e b a r d r u m .

The drum is dowelled on to the shaft (31), the right end of which
i s c a r r i e d i n t h e r i g h t b e a r i n g p l a t e ( 4 ) ; i t s l e f t e n d p r o t r u d e s

th rough a bear ing in the le f t bear ing p la te (2 ) , where i t ca r r ies
the cam unit (23).

The drum proper consists of two slotted end disks (32 and 33) and
s ix i n te rmed ia te suppor t i ng d i sks (371 to 376) a l l w i th th i r t y two
slots each over approximately 3/4 of their c i rcumference. The end
disk(32; is fi l led wi th the cam (321) the notch (322; and the re
t a i n i n g r i n g ( 3 2 3 )

The numbers "1" to "32" on the outer circumference of the r ight
d i sk (33 ) se rve to i den t i f y the s l i debars . An end less co i l sp r ing
is placed inside the disk (33/ , over the notched ends (388; of the

sl idebars, and serves to hold them in a g iven posi t ion (d isplaced
or t-indisplaced) during the moment when the slidebar in question
passes through i ts opera t ive sector.

The s lo t ted d isk (33) i s in tegra l w i th the re t rac to r bar cam (34) ,
and the guidearm locking cam (35). A tooth (351) is machined in the

r ight face of the cam (35).

The d r i v ing gear (36 ) , wh ich i s f ree to tu rn and to s l i de on the
shaf t (31) , has a ra tchet notch (36 l ) , to cor respond wi th the
too th (351) .
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The s ix suppor t ing d isks (371 to 376) a re iden t i ca l ; the i r uns lo t ted
port ions are shaped to funct ion as locking pawl control cams for the
keywheels units. The support ing disks are placed at equal distances
between the end d isks (32 , 33) . In the s lo ts , the th i r t y two s l ide-
bars (38) are lodged.

3 8 - T h e s l i d e b a r s ( p i c t u r e 6 & 1 2 ;

The sl idebars carry seven dr iv ing teeth (381 to 387), which are
integra l wi th the s l idebars; they can a lso be prov ided wi th one or
several lugs (39), where required, which are rea*arrangeable by hand.

They are kept in place in the drum slots by the numbered ring of
the r ight d isk (33), and by the r ing (323). The r ing (323/ has an
opening (3231), and the ring can be turned, so that the opening
can match with any one of the slidebars and allows this to be re
moved or inserted through the opening. The r ing is normally kept
in the posi t ion where a smal l spr ing latch enters in to the opening
(3231) and locks the r ing.

The bars can take two positions:

t he r i gh t pos i t i on , " nond i sp l aced " , i n wh i ch a l l ba r s a re .a t
the s ta r t ing po in t o f each opera t ion
t h e l e f t p o s i t i o n , " d i s p l a c e d " .

The movement amounts to about 2 V2 mm (0.1").

The bars are provided with lugs (39) by which the guidearm of the
keywheel uni ts (5) can move the bars from the r ight to the lef t
pos i t i on . The le f t ends o f the s l i debars , abu t aga ins t the rese t
d i sk (28 ) .

The bars are kept in the i r r igh t pos i t ion by the reset d isk (28)
when the drum is in i ts in i t ia l pos i t ion. When the drum star ts to
revolve for an operat ion, the bars become free, one after another*
to be pushed over to the lef t posi t ion. This movement is effected

by the oblique surface (5421) of the gui learms (542) and takes place
only when a guidearm (542) is in an act ive posit ion (olose to the
drum), and a lug (39) on the bar in question is placed in the path
of the act ive guidearm.
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In the same sector the driving teeth (381) to (387) act to engage
wi th the p in ion (53) , o r to lock the lock ing pawl (55) o f the

corresponding keywheel unit. When the bar has passed the active
s e c t o r , i t w i l l b e p u s h e d b a c k i n t o t h e r i g h t h a n d p o s i t i o n - i i
d i s p l a c e d - b y t h e r e s e t d i s k ( 2 8 ) .

The re a re five d i f f e ren t k i nds o f d r i v i ng t ee th : see p i c tu re 12 ) .

Type A: w i l l d isp lace a keywhee l , when the s l idebar i s in i t s
d i s p l a c e d l e f t p o s i t i o n , b u t w i l l r e m a i n i n o p e r a t i v e i n
i t s u n d i s p l a c e d r i g h t p o s i t i o n .

Ty p e 3 : w i l l b e a c t i v e i n t h e r i g h t b u t i n o p e r a t i v e i n t h e l e f t
p o s i t i o n .

Type C : w i l l be ac t i ve i n bo th pos i t i ons

Type O j w i l l be i nope ra t i ve i n bo th pos i t i ons

Type K : i s no rma l l y i n the d i sp laced pos i t i on . (Th is too th i s used
only for the d isp lacement of the a lphabet wheel un i t ; .

There are seven teeth on each s l idebar: The first for the a lphabet-
wheel uni t , and the next s ix for the keywheels.

4 - T h e r i g h t b e a r i n g p l a t e ( p i c t u r e s 5 < k 8 )

This carr ies the operat ing lever (41) Y/ i th the gear segment (42).

The retractable handle (41l) can be pushed into an opening (48) in
the bear ing p la te , ho ld ing the leve r i n i t s fo rward ho r i zon ta l po
si t ion, to permit the closing of the cover (14) when the machine
is not in use. When the handle (41 l ) is pu l led out , the lever wi l l
snap up into i ts vert ical posit ion. The gear segment (42) meshes
with the pinion (36) on the sl idebar drum shaft (31)- A spring keeps
the pinion (36) under a sl ight pressure against the cam (35), so
tha t i t w i l l engage the no tch (35 l ) , when the lever i s pu l led fo r
ward-downward through an arc of about 90 , and the drum will be
caused to tu rn one fu l l revo lu t ion . A spr ing (43) w i l l d raw the
lever and the segment unit back again to be ready for the next

operat ion, when released. The locking lever (45) is pivoted on a
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pin in the bearing plate. Its forward end is drawn downwards by a
spring against the cam (35) on the sl idebar drum. The locking lever
has two funct ions:

a) it acts as a reverse check, so that when the drum has com
pleted a revolut ion at the end of an operat ion, i t cannot be
turned backwards.

b ) i t a l so opera tes the gu idearm lock ing bar (46) .

4 6 - T h e g u i d e a r m l o c k i n g b a r ( p i c t u r e 8 )

This bar is carr ied by two arms (46l) & (462), which are pivoted
in p ins i n t he r i gh t bea r i ng p la te (4 / and j ou rna l p l a te (29 ) An
extension (463), to the r ight of the guidearm locking bar, engages
with the lever (45,, and wi l l take two posi t ions, one upper and one
lower, depending on against which part of the cam (34) the lever
i s p ress ing .

The portion of the locking arm which lies between the arms (461) &
(462) , has an inver ted U-sec t ion , wh ich w i l l i n i t s lower pos i t ion
bear down on those of the guidearms which are close to the drum,
and at the same time keep the other guidearms away from the drum,
dur ing the displacement per iod of an operat ion.

4 7 - T h e i n n e r c o v e r ( p i c t u r e 2 )

The cover (47) is hinged at the back, at the left on a pin in the
left bearing plate (2), and at the r ight on a combined screw and pin.

Loosening the screw permits the removal of the cover. The lock arm
(122, engages the pin (475;, when the inner cover is locked. The
six s lo ts (473/ in the cover (47) , across which a whi te index l ine
(474; is drawn, permits the sott ing of the keywheels by hand.

5 - T h e k e y w h e e l u n i t s ( p i c t u r e 5 a 7 )

These uni ts consis t each of the p in d isk (51; wi th the p ins (51l ) ,
the dr iv ing gear v^3) , the guide-arm assembly (54) , the lock ing
pawl (55; , and the intermediate gear (56).
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Al l these parts are placed on the bearing plate (57), the keywheel
unit on a hollow bearing (571), the check pawl on the pin (572; and
the intermediate gear (56) on the stud (561)

The intermediate gear (56) meshes with the gear (53); the check
pawl (55) is held against the gear (53), and the guidearm (54) to
the r ight s ide of the key d isk (51) against the p ins, by the

sp r i ngs (58 ) .

The construct ion of the guidearm assembly (54) wi l l be.descr ibed in
the proper context : i t wi l l only be added here, that , when the key-
wheel uni t is in i ts place in the machine, the arm extension (5412;
which pro jects rearwards, wi l l come immediate ly below the ret ractor
bar (181): when this bar moves downwards, under action from the can

(34), the upper end of the guidearm assembly (54; wi l l be retracted
from contact with the pins, and move over close to the circumference
of the s l idebar drum (3)-

5 4 - G u i d e - a r m a s s e m b l y ( p i c t u r e s 5 & 7 t o 1 2 ;

The reason fo r the re la t i ve ly compl ica ted cons t ruc t ion o f the un i t

(54; is the fo l lowing: The d isp lacement of the a lphabetwheel un i t
and the advancement of the keywheels take place simultaneously;
there fore , dur ing th is opera t ion the gu idearm un i t pos i t ions must
not change, and at the same time the guidearm must not interfere
with the advancement of the keywheels. The posit ion of the guide-
arm, determined by the keywheel pins at the beginning of each
operat ion, must remain the same unt i l i ts complet ion, even whi le
the keywheels are displaced, and the guidearms must not prevent the

keywheels from being displaced.

Therefore, the guidearm assembly (54; here consists of two separate
parts, the feeler arm (541), and the guidearm (542,), which, when
f ree , a re he ld in a ce r ta in re la t i ve pos i t i on to each o ther by
act ion of the spr ing (544; ; th is posi t ion can be changed dur ing
the opera t ion , by immobi l i z ing the gu idearm (542; in i t s pos i t ion
re la t ive to the s l idebar drum, and by re t ract ing the fee ler arm (541)
from the keywheel.
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The pin disk (51) carries a number of moveable pins (511) which are

p laced equ id i s tan t l y i n ho les i n a c i r c le i n the d i sk , a sma l l
d istance below the outer c i rcumference of the disk.

The number of pins is equal to the number of teeth in the driving
gear (53) of the keywheel assembly. Thus the keywheel unit "42"
has 42 p ins and 42 teeth in i ts dr iv ing gear, etc .

The length of the pins is such, that, depending on which of the
two pos i t i ons they a re p laced i n , t hey w i l l p ro jec t e i t he r t o t he
r ight o f the key d isk , or to the le f t o f the check d isk (as seen
when the keywheel unit is in i ts place in the machine). The pins

(5111) p ro jec t ing to the r igh t o f the key d isk a re ac t i ve , those
(5112) p ro jec t ing to the le f t o f the check d isk a re inac t i ve .

The pins can only be placed in the desired posit ion with the aid
of a specia l too l . Thus the p ins cannot be acc identa l ly d isp laced
when the disks are handled.

For the functioning of the guidearm in the machine CX-52, see the
p ic tures 8 to 12 showing the d i f ferent pos i t ions which the gu ide-
arm assembly (54) can take during the operation.

The pictures show the fo l lowing parts:

two keywheel un i t bear ing p la tes w i th p in d isks (5 l ) , p ins

(5111) & (5112) feeler arm (541) guide arms (542), wi th their
spr ings (544) & (58).
the re t rac to r bar (181) w i th the r igh t a rm (182) .
the guide arm locking bar (46) with extension (463) and

r ight arm (462) .
t he l ock i ng l eve r ( 45 ) .
part of sl idebar drum shaft (31) with the cams (34) & (35).
t h e d r i v i n g p i n i o n ( 3 6 ) .

The bearing plates (57) are shown posi t ioned against the bar ( l6)
o f t h e b a s e p l a t e ( l ) . O n a l l fi g u r e s , t h e l e f t k e y d i s k " 2 9 " i s
shown with an inact ive pin (5112) opposite the feeler arm (541),
and the r ight p in d isk "31" wi th an act ive p in (5111) opposi te the
fee ler a rm (541) .
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In picture 8, which shows the starting position, i.e. before any
movement has taken place, it will be seen that the cam follower
(1821) of the lever (182) rests on the high portion of the cam (34;,
the lever (45) also rests on the high portion of the cam (35). The
retractor bar (l8l) is thus in its lower position, and holds the
feeler arms extensions (5411) away from the pins (5112, 5111) through
the action of the retractor bar on the extension (5412) of the
feeler arm - it will be seen that the feelecs are a small distance
away from the outer edge of the pins. The keywheels can therefore
be rotated without interference from the guidearm feelers.

In picture 9 the operation has just started (the handlever (41) and
has been pulled forward a small distance). The shaft (31) has
turned only so much that the cam follower (1821) has entered the
low portion of the cam (34), the retractor bar (181) is now in its
high position, and the springs (58) have pulled the feeler arms (541)
towards the pins (5111, 5112).

While the feeler arm of the right keywheel unit "31" will move only
a small distance as it will strike against the active pin (5111),
the left feeler arm will move an appreciable distance because it
will not be stopped by the inactive pins (which protrudes to the
left). The right guidearm (542) will therefore scarcely move, while
the left guidearm will follow its extension (5411; and move towards
the keywheel, away from the drum.

Picture 10 shows the next phase of the movement. The cam follower
(1821) is still in the low part of the cam (34), and the composite
guidearms (54) hold the same positions as in picture 9- The lever
(45) has however reached the low part of the cam (35), and the
locking bar (46) has taken its lower position. The upper part of
the right guide surface arm (54?) will be locked by the bar (46)
which has an inverted U-form , while the left guide surface arm
will stay outside the locking bar.

In picture 11 the locking bar (46) remains in its lower locking po
sition, while the cam follower (1821) has entered the high part
of the cam (34). The retractor bar has been pressed downwards, and
both feeler arms (5431) have been drawn out of reach of the key pins.
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These pos i t ions o f the lock ing bar (46) and re t rac tor bar (181) w i l l
remain unchanged during the displacement movement, and the keywheels
wi l l therefore be free to move, whi le the guide surface arms (542)
w i l l r e ta in the pos i t i ons wh ich had been ind i ca ted by the i n i t i a l

pos i t ion of the keywheels .

The movement of the feelers (5411) relative to the guide arms (542)
can take place because there is a positive action on the guide arm

(542) from the feeler (54l) only in the forward movement (when the
retractor bar (181) moves upwards); when the feelers are retracted

[downward movement of the retractor bar (181)]they work only against
the tens ion of the spr ings (544) , which connect the fee ler wi th
the guide arm.

The ac t ion o f a s l ide-bar, wh ich car r ies the four types o f tee th
ABC and 0, on the keywheels, is shown on the picture 12 (a and b).

On the right of picture 12a, a guide arm (542) has been immobilized

by the locking bar (46), away from the sl idebar drum, while on the
right of picture 12b the guide arm (542) has been locked in the
channe l por t ion o f the lock ing bar (46) , c lose to the s l idebar
drum. The guide arm in picture 12a has received its posit ion be
cause i ts fee ler (5411) had reg is tered wi th an inact ive p in (5112) ,
and the guide arm (542) in picture 12b has received i ts posi t ion
because the feeler arm (5411; had registered with an act ive pin (5111)
An act ive p in wi l l br ing the guidearm close to the s l idebar drum,
and an inactive pin wil l cause it to stay away from the drum.

On the picture 12 a) and b), there are also shown one slidebar (38)
wi th a lug (39) , which regis ters wi th the guidesarm(542), and a lso
the displacement mechanisms for four keywheels (5).

The sl idebar is shown with one each of the four di fferent teeth

types which have already been described; A, 3, C and 0.

We w i l l find tha t in ro ta t ing the s l idebar d rum (3 ) in p ic tu re 12a
the s l idebar w i l l remain in the r igh t pos i t ion shown, and tooth type
A w i l l immobi l i ze the keywhee l d r i v ing gear I , too th type 3 w i l l
advance the keywheel dr iv ing gear I I one step, tooth type C wi l l
advance the keywheel dr iving gear I I I one step, and tooth G wil l
lock the keywheel dr iv ing gear IV.
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In p ic ture 12b, rotat ing the drum, the s l idebar (38) has been
caused to move to the lef t posi t ion, through the act ion of the
guidearm (542) on the lug (39), and the tooth A wil l advance the
keywheel dr iving gear I one step, tooth B locks the keywheel dr iving
gear I I , tooth C wi l l advance the keywheel dr iv ing gear I I I , and
tooth 0 wi l l lock the keywheel dr iv ing gear IV.

These two examples will show the basic combinations which are pos
sib le wi th the use of the four types of teeth, and the act ion or
non-act ion of the guidearms (542;.

I t should a lso be noted that normal ly only one act ive lug (39) is
used on each s l idebar (38), a l though there is nothing to prevent
that in special cases two or more lugs can be placed on each slide-
b a r.

5 7 - T h e b e a r i n g p l a t e ( p i c t u r e s 5 & 7 ,

This has a notch (573) at i ts lower rear edge, which wil l engage
with the reta in ing bar ( l6) when the keywheel uni ts are s l id into

pos i t ion in the grooves (103) in the baseplate
When put in p lace, the pos i t ion ing shaf t (59) is inser ted through a

journa l in r igh t bear ing (4 ) , th rough the ho l low cen te rs o f the
bear ings (571) of the keywheel uni ts, and then into the corres
pond ing journa l in the journa l p la te (29) -
The keywheel uni ts (5) wi l l now be held firmly and correct ly in
the i r pos i t ions in the mach ine .

The shaft (59) wi l l a lso, when fu l ly inserted, protrude about 65 mm
(2 5 /8 " ) i n to the p r in te r compar tment , where i t w i l l f unc t ion as
an axle for the a lphabetwheel uni t (6) .

When cor rec t l y i nser ted , the sha f t i s l ocked au tomat i ca l l y i n

p o s i t i o n .

6 - T h e a l p h a b e t w h e e l a s s e m b l y ( p i c t u r e 5 )

This uni t is a composi te device which consis ts of the fo l lowing
main par ts :
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1 T h e p r i m a r y p a r t :
- t h e o p e r a t i n g k n o b ( 6 l )
- the gear whee l (62 )
- the p r imary t ypewhee l (63 )

o2 T h e s e c o n d a r y p a r t :
- the secondary typewheel (64)
- t he spac ing p in (641 )
- the gear whee l (66)

The secondary part is mounted on a tubular shaft, which extends
towards the lef t and on which the pr imary part is rotatably mounted.

The primary-typewheel unit is connected to the secondary-typewheel
over a coupling with 26 teeth, which permits to connect the two

p a r t s t o e a c h o t h e r i n 2 6 d i f f e r e n t r e l a t i v e p o s i t i o n s .

An invisible spring keeps the two units in mesh, so that when the
opera t ing knob (6 l ) i s tu rned , bo th un i ts revo lve toge ther. By
pu l l i ng the knob (6 l ) ou twards , to the le f t , t he two un i t s a re
separated, and the two parts can be rotated independently of each
other. Th is feature is used in order to make i t poss ib le to set the
t w o u n i t s i n d i f f e r e n t p o s i t i o n s r e l a t i v e t o e a c h o t h e r.

Th is is e f fec ted automat ica l ly fo r each opera t ion i f the knob F-V
i s s e t i n t o p o s i t i o n " V " .

The fol lowing parts, which are placed on the alphabet wheel cover
(2601) belong also to the primary part of the alphabetwheel assembly:

- t he i nd i ca t i ng d i s k ( 69 ) , moun ted i n a c i r cu l a r r ecess i on i n
t he l i d ( 2601 ) .

- the moveable index (691) , in the center o f the recess ion,

w h i c h i s i n t e g r a l w i t h :
- the gear wheel (692), which is found under the l id and which

meshes with the wheel (62) of the primary part of the type-
wheel assembly, when the l id is closed.

The purpose of the disks and the moveable index is to indicate the

posi t ion of the pr imary type wheel . In order to obtain correspondence
between the index (691), and the pr imary typewheel (63) i t is
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necessary that the gears (692) and (62) mesh correctly when the l id
(2601) is c losed and the machine is in posi t ion for operat ion.

I n o r d e r t o o b t a i n t h i s , i t i s fi r s t n e c e s s a r y ( w i t h t h e l i d o p e n )
to pu t the index in the pos i t ion , where i ts red index (69H) re
g is te rs w i th the red do t in the recessed par t o f the l i d . A f te r
this, press the button "0" (2602) and at the same t ime turn the
knob (6 l ) counterc lockewise unt i l s topped by the pawl (273) . In
th is pos i t ion, c lose the l id . I t should be noted that one can open
the l id on ly in th is pos i t ion , prov ided that the above ment ioned

correspondence has been established.

In order to change the re lat ive posi t ion of the typewheels press
the button " I t " (2741; and turn the knob (6l) counterclockewise
unt i l s topped; then pu l l the knob (6 l ) ou t towards the le f t , and
tu rn i t i n e i t he r d i r ec t i on un t i l t he moveab le i ndex r eg i s t e r s w i t h
the le t te r ag reed on to g i ve the des i red re la t i ve pos i t i on .

r
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III. CHARACTERISTICS AND CRYPTOGRAPEICAL POSSIBILITIES.

r

The construction of the machine type CX-52 allows the following
variations in the arrangement of the ciphering elements which are
of importance for the cryptographical value of the machine.

1° The 32 bars on the drum are removable and interchangeable.
The lugs on the bars can easily be changed. With the four
possible types of teeth for the advancement of the keywheels,c
one could have 4 =4096 different arrangements for these teeth
on the bars, viz. 4096 different bars. Normally only a limited
number of different bars will be manufactured as a standard,
but the user has always the possibility to order bars of his
own choice.

We offer three different sets of bars, as a standard:

Standard A:
bars No. 1 - 4

6 - 9
11 - 14
16 - 19
21 - 24
26 - 29
31 - 32

EA00000
E0A0000
E00A000
E000A00
E0000A0
EG0000A
E000000

No. 5
10
15
20
25
30

* )
EB00000 (A2
E0B0000 (A4
E00B000
K000B00
E0000B0
E00000B (A12)

With standard A, each of the keywheels will be advanced a
varying number of steps, from 1 to 5, the program being
determined by the placing of the lugs.

The arrangement of the lugs, of which there is a large number
of suitable ones, has to be done in such a way that on one
hand there shall be 26 different displacement steps available
for the alphabetwheel assembly, and on the other so that the
accidental formation of short key series will be avoided.

Standard B; bars No. 1 - 31: EBBBB3B No. 32: ECCCCCC

With standard B, the keywheels will always be advanced to
gether, the same number of steps, varying between 1 and 32.
The following relation exists between the advancement of the
keywheels and the displacement of the alphabetwheel assembly:

**]see picture 6,
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i f the alphabetwheel assembly is displaced n steps, the
keywheels will be advanced 32 - n steps. A/. 3/.' K00CCCC.
Standard C. bars No 1 - 30 : KCCuGOO No 32: KCCCCCC

This standard is only used, when machines type CZ-52 shall
correspond with machines of earl ier types, such as the
C-446 or the M-209. It should be noted that in this case
the keywheels 26, 25, 46, 42, 38 & 34 must be used, in the

sequence now given. As the number of pins in the keywheels
46, 42, 38 * 34 is aonhie of that in the corresponding key-
wheels 23, 21, 19 a 17, of the ear l ier types, the pin

arrangements on the lastmentioned keywheels have to run
tw ice on the fi rs tmen t i oned ones . Spec ia l i ns t ruc t i ons fo r
the arrangement of the pins and lugs can be had on request.

In a l l cases, the tota l number of combinat ion for the ad
vancing of the keywheels, and the displacement of the alpha
betwheel assembly is 64.

2° There i s a cho ice o f twe lve d i f f e ren t keywhee ls , w i th the fo l l o
wing number of pins:

25, 26, 29, 31, 34, 38, 41, 42, 43, 46 & 47.

The fol lowing six of the above twelve wheels are normally de
livered with the CX-52 machines:

29, 31, 37, 41, 43, 47.

The number of possible arrangements for the pins (active or
\ ninac t i ve pos i t i ons ; i s theore t i ca l l y 2 , n be ing the number

7of pins in a given keywheel. Thus ab. 3-3 x 10 for 25 pins and
141.3 x 10 fo r 47 p ins . Even i f cer ta in combinat ions shou ld be

avoided, there wil l be an enormous number of different arrange
ments avai lable. I t should be noted that normal ly the number
of active pins should be as nearly as possible 50fo of the total
number of pins, on each pin disk.
I t i s o f in teres t to note that the s ix keywheels wh ich are

normally available with the machine can be arranged in 6.' = 720
d i f fe ren t sequences .

•
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The use of a larger number of keywheels than six permits a
number of d i f ferent ar rangements, which r ises rap id ly wi th the
number of keywheels avai lable.
For ins tance,
t h e u s e o f 7 k e y w h e e l s p e r m i t s 5 . 0 4 0 a r r a n g e m e n t s

8 2 0 . 1 5 0
9 6 0 . 4 8 0

1 0 1 5 1 . 2 0 0
1 1 3 3 2 . 6 4 0
1 2 6 6 5 . 2 8 0

With any six wheels, the change in their sequence in the ma
chine is equivalent to a change in the arrangement of the lugs
on the bars, and i t should be noted that i t is much easier to
change the posit ions of the keywheels than those of the lugs.

The alphabetwheel-assembly is easi ly removed, and i t is possible
to use , e i t he r seve ra l d i f f e ren t assemb l i es , w i t h fixed t ypes ,
or assembl ies wi th rear rangeable types. In the la t ter case,
when one uses a single alphabetwheel-assembly - which is nor-

26
mal ly done - one has the choice of 26. ' - 4 x 10 d i f ferent
a lphabets .

One could also use two different assemblies, one for the en
c ipher ing and the o ther fo r the dec ipher ing opera t ion . In th is
case, the number of possible alphabets would be 26! x 26! =
1.6 x 10" . These figures are theoret ical , but the number of
su i t ab le a l phabe t a r rangemen ts i s i nfin i t e l y l a rge r t han cou ld
b e p r a c t i c a l l y u t i l i z e d .

The number of variable elements in the CX-52 machine are thus.

the drum bars, wi th di fferent tooth arrangements and
with movable lugs.

- t he keywhee ls w i th rea r rangeab le p ins , and
- t h e a l p h a b e t w h e e l s w i t h v a r i a b l e a l p h a b e t s .

A l l in a l l , the number o f the d i f fe rent combinat ion which can
b e u t i l i z e d i s p r a c t i c a l l y u n l i m i t e d , a n d o f f e r s t o c o m p e t e n t
users pract ical means for the product ion of unbreakeable c iphers.
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N o t e : T h e n o r m a l m a c h i n e u s e s t h e n o r m a l a l p h a b e t A Z ,
o f 2 6 l e t t e r s .

On demand a number of special arrangements can be obtained,
such as:

1 - M a c h i n e s f o r t h e c i p h e r i n g o f 3 0 s i g n s i n s t e a d o f 2 6
2 - M a c h i n e s f o r t h e c i p h e r i n g o f 1 0 n u m b e r s .
o3 - A l p h a b e t w h e e l a s s e m b l i e s , w i t h fi x e d o r r e a r r a n g e a b l e

spec ia l s i gns , pe rm i t t i ng t he c i phe r i ng :
a ) w i th le t te rs o thers than the norma l La t in ones
b) wi th numbers, permi t t ing the c ipher ing of numbers

in to numbers, or o f numbers in to le t ters .

August 1956

OSt/Sp

enc l :
pictures "1 to 14







lS-6 6
€ *8t*

2.30 'OK

(ziomhds) onz OV OldAdO

{ xexid-exSo^dAxQ
JS-XO ( 8i£d^J»oq.dXJo

( ©ti-jqos^raaexajjTtto



0|



* h fc fc * fc x *



.•.*•!*
«

L'6/j/



46
J

46
2 

<4
63

 
<#

£

S<
4/

2>
£S

 
S4

4 
S4

/e
S

8
2

1 
1

8
2 

/8
4

*

C



S
4/

/
£/

,/?
54

2
So

& .N



S
4

2
4

6
<4

5
>

\

\

£4
*

SS
2J



r

(zzoj





>1

2
5

* 
2

*&
 

B
6

3
H

62
2S

6 
£4

es
s 

ss

i
4

I




