


REF ID:A363367

e 4%_;\ -
ﬂ,z'tm

2735 [

7@64/«“”’"’
% 7};% -y

+~7,‘ ,~ vu_«;.’
I—t
.

)/‘5’486
,{/,,(;Ml':?‘?%

e 1/0&%3’%\,




' Caee
RE) 52503
EP%
M‘ﬁﬁ@;@"?
_ A=V

f\(]
MZ’,%&W‘ /{5{ v
oy {’f:i’,
“J




. g : pe )
Another object of this invention 1s to provide an suthenbimatibeoyr: :
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Thi1s invention relates to a device or machifie_ for enciphering _

A
and deciphering communiocat oz?,\ "N |
s e 2 e -l h-q*;-ogui

o

1
2o VPRI~ TR .

3

In-ecoded-ar_crypbegraphi-e—formy -
Fy\,uu-aM(
img“fhe objectg of this invention Axd to provide apcipher
NLd eruBaseiaw oud waswhasnames Bnd”

device which is s:.mple'\yals affords a high degree of seocurity, i1s light

and readily portable, and can be readily disassembled and rearranged
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'Srz.glnated. at%an authorized sourcectﬁ mwﬁw
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" -Bther objects of the invention wall becomekaﬁ'za.;eﬁt asw;b‘}}is; -
- i . mn v
e v s F ey
desorj;p‘bl?nk proceeds, . R
Yot -
In the drawings, . Ny
< e . - J*v';f'l!: e ﬁ-“"ﬁ;
Fige 1 18 a top or plan view with the covers closed, . _ _
-1 __‘i‘;
\Yxi:a is a\s1de elevabtion of the frwtion oNthe - ]
device with She keybosrd cover folded back beneath“the same, N\ ,,,;
LIL ey ~ e et

Figs 2 18 2 top or plan view on an enlarged scale with the - 4

keyboard cover and parts of the rotor cover omitted.

Fig. 3 18 a 'side elevation with the covers closeds
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Fig. 4 18 a cross seotion on line 4-4 of Fige. 2 with the robor _

cover omitted,

Fige 5 18 a perspective view of the rotor latche.
-

Fig. 6 is a perspective view of the rotor actuating mechanism.
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Fige 7 is a diragrem showing schematiocally the electric ocirouats_

and the mechanical operating mechanisms,

Ao e,

Fige 8 18 a view of a.portion of the&ery-p‘v'e-graph)ef—my_

1aventreny 1llustrating e modified keyboard and switching means.
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) normally=apen switch 25, - : o e
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That embodimeunti of the invention selected fromiamohg I y
R e

others for illustration in the drawings and desoriptiom in o )
- . ¥ L e ~ __’::;1_::' f:t_;:_' “..\.;7“ i‘i cﬁ-@ﬁ". .%Ei
the specification is as follows. Referring to Fig. 7, the ’ . T
. ot ;“ L = TE _:‘_ iy
device will be seen, in general, to consist of a source 10 ;
Aam g fs "1

of electricity, sham—ss—spair—of-dry-codm commected fo &
peir of wires 1l and 12 across which are conn'ec*bed ;. ﬁlura."]:i'b;
(1n this instance, twenty-six) indicators 134, 13B, 130. e'bc. -
These indicators are illustrated as being electriec la.mps

- & — -

arranged beneath a keyboard and indicator pa.nel 14 (see Flg. 2)
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and each arranged to illuminate one perfora‘bion closed by a i':*;} T

-

transparent cover 15 bearing one letter 16 of the a.lﬁha‘.be'b . B

far i = vz

thereon. Panel 14 is seoured in place over a gasket 14! of
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soft rubber or the like, Across lines 1l and 12 are also

Y . ‘It
connected ma.nually opera.ble switiches 17A, 17B, 170, etc., ea.ch T 'w

»

in series with ome of the indicstors 13A, 13B, eto., w‘“ T
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arranged for operation by 4 pushbuttong er=handie 18 pr&]e&tiﬁé

through iceyboard 14 -84 the covers 15,
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Connected to each of the indicators 13A, 13B, oto., is,

L]

RV

a malticontact eleotrlo switch, generally indicated as 19, 5:'5?’“'

“d ook dde. Ay o
comprises number o 1at1vely,\‘curna-b-}e cryptographic, rotors,
48,4 QCF@J Ay uredcada, pmhwww o-hw:t'mg,,é .-
IQAAM' each,\ﬁing a plurality of) contacts thereon a..
Piihefetivg noter pr rajleh? I8, *@amwcodm

; agr 'l::.cally
M
a:l‘. 207 Fach conhgotion~ leads ero{nVyZne stationary ontact ‘_20 ”

/
\ 2o,
through the cry'ptographa.c rotors, @”Canother stationary con‘ba.ct. B
&zﬂazz ? /16' cenda v .
These ﬁ O are rearranged each time one of the rotors
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’ In ,\ a normally-closed electrio switeh E
21, Between one of the 1nd.1.ca'bors s in this case 13E, and mul'bi- )
b $Bsne, Lo

contact switch 1§ -:.-s-oenne-o:l;ad normally-closed eleotrio switeh 22.\ o

In parallel with wire 11 is wire 1llA containing an au'bhent:.ca.tz.ng

switch 23 having an operating handle 24. Wire 11A. also contains_‘a#&ﬁ;_ﬂ_“ ..
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Turning now to Figs. 1”/§;and % for a disclosure of4£h91 .

mechanical features of the invention, the device is shown as

Y

it

-

+

enclosed in a casing 26 to which are hinged or otherwise
attached a ;eter cover 27 and a keyboard cover 28. .

The m%ﬁem /’,:SMby means of
a double hinge 28', 28", This arrangement permits the cover,
to fit snugly upon gasket 14', thereby to provide a
gubstantially dust-proof and water-proof closure for the

keyboard 14, The cover may also lie flat in front of the

machine, or may be folded therebeneatq(;
. 4443u~543ka
The back part of the casing,adjacent ‘the ce#og,is provided
with a lip 26' (see Figure 2). ,Fover wmember 27 is adaptedAto
fit over this lip, and has a gasket 27' which provides, upon o
closure of the rster covery 2 dust-proof and moisture-proof seal. S
D HRa Foo & cm‘.g_\—-t, Bare. La
A an op®ning 29 through bhe-%ep—byhmsann—&& i

which a counter: 30 is visible. As is most readily seen in Pig. 6,

LaaAs dL e

2 - P \‘r,zi T ?." {"\"‘Q‘
caging 26 has two projecting walls 26A and 26B. The eryptographmc

N g 0020004 12 W a.
Pddnifﬁ:;21e—}9—&re retained between these walls byxmechanism.whioh will

~ \
now be'desoribed, Wall 26A has a hole in it through which may be o

pushed pin 30A having & knurled head 31 and a latch 32 co-operating
with a retaining spring 33. Also pivoted on wall 26A is a N

spring letch 34 of U-shape,being bent parallel to itself. Th; fre;
end 34A of latch 34 is perforated to allow pin 30A to pass thipugﬁ )
it and bears cam surfaces 35 thereon. Stationary ceam 36 has ; ‘ L 1
surface complementary to cam.surfac;s 35 so that when latch 34 is )
moved from the substantdally horizontal position, in which it is

shown in Figs. 2, 4, and 6, into the vertical position, in which

iﬁ is shown in Fig. &, the free end 34A of latch 34 is moved

away from wall 26A and compresses tthspping-euntuetstgﬁgf%%%é:_
Eige—2)0f rotors=ko—wmd

il 'S E M A / - .
iy ' mV‘v -.,-—MM"‘/\ Ci'w Q—’W a?
' ’ ;f;\{;ui e g Wrodha In

/ \”‘f\k)‘b"“"-‘f,@\z
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The menually operated means for rotating the cryptographic
rotors 19 will next be g » As seen in Figs.l, 2, 3, and \
ot & W&? vla

6, casing 26 has a recess 37 in its top inbto which fits aAfinger- b
piece 38 having a sliding fit in the recessr and mounted on a
rod 39. Rod 39 causes U-shaped stlrrup 40 to turn abe&%:1ts

LA, ardl Tt s LD o A Tl b e
pivots in walls 26A and 26B. Sﬂugwmz’m
41 which actuates follower 42 fast on shaft 43 of counter 30.

7 meudran—
Stirrup 40 also has anﬁazt 44 to which spring 456 is attached and
which carries cam fac® 46, Detent 47 is pivoted at 48 in walls
26A and 26B and is stressed by spring 49 so that cam 50 engages
cam face 46, Spring detents 60 normally hold rotors 18 in their
relative positions but allows movement of these rotors under the
actuation of pawls 58, This permits detent teeth 51 to be moved
in and out of the ratcnet depressions in the surface of the
fotors 19.
Stirrup 40 carries a pin 52 on which are pivoted a plurality
of cam-and-pawl devices 53A, 53B, 53C, and 53D which are urged
by springs 54 against cam surfzﬁss 57e: ratchet depressions 56
. 6)
(see. .FtES7) on rotors 1¢ Dev1ce a&A for exmmple(;hgh a8 cém
e T D

surface 55 and a pawl 58 cooperating, respectively, with cam
surface 57 and ratchet recesses 56 on the rotor 19A, A tang 59
of device 53A underlies device 53B so that device 53B prevents
device 53A from operating unless device 53B is also depressed

o G2

The operation of this device is as follows. ~Tooperease

Clover 28 15 opened +o expose the

ver 28 is opened to expose the keyboard. If,

as frequently happens, limitations of space require, the cover |,
2ua@FA&JUJL o~ Ao eafol
hay be folded back beneath the machine. For eed&ng—e:—dlcodmng:Af~ E 2

handle 24 ish}oca%ed so that switch 23 is open. That push button

_5-
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a.nd the switch controlled thereby is operated,

r $P~M~ VNN Y I
iz%

Fr
A
F
L

,\a-re made from battery 10 through line 11, switch 21,jemd sw:.’hoh

3 ﬁ‘\ é’,beeuwma.}‘-“ﬂf B E o elttimesadacd .
... 178 lamp 13E, and 1ineé IZ2 back to“source Th:.s .
e p s T05, 1 - E FE )
C.

-

10arusln Liao. 14,118, 12

otion also closes connections from m%eh—-l—?-E, through sw:n:bch
11ne 12 back 'bo source 10, Lamps I3E and 13Z a:fe AR e ‘ % '&:0&
é : m ’:‘%’e‘

- 11;a 1y lighted and th dice that F-is—-boulbe . ; '
 simultansous y lig e ,and ‘ us 1111” ¢ ‘e \ A /?.b/%
l - Fd
ernooded de-ooded-aathe-—ao-86 el /511106 rotors ! 4 /Ai‘a
MM%W«&MWA,HG@ &%B
Y the lamps 134, 13B, eto. ,Atogether inppairs J’f.:u?

2 lmduhe — -

For rotating the cryptographic rotors 19 and thus

v.,r -

vg¥ying the connections between the various, pairs of lamps“MMMm
; 37 8
mgm:l&& is depressed, stirrup 40 is rotated about its .

\Mn-u&m
pivots and the rdesa-ce-s 53A) etc., moved. Whenever one of the

cam faces 55 encounters N

5

‘ii'

7 «'tha_cnue.s.pnn.d:.ng—cm—s-ﬂ-ﬂé ée#—m—ee—@sl
] m 7
f that ﬁfe pawl 58 enters tze ’mhe%:-de-p-resﬂm 66 unless - . C e

proevented from doing so by the engagement of the tang 69

s

e =

-

-? Arspa wio Yl
with the next de-u-o-e—s&-. hénever a pawl 58 enters-e—r&tohet...

[l e 3 ll - *
| e oo S -

-

depresston 56, and the movement of the A

-

completed, the corresponding rotor 19 is moved one step. This B
’ o=

WAL

rearranges the connections /ﬁ through the rotors and connects

%

|

i

~
.=

r~

3

har

; .different pairs of lamps 13A, etc., together. Counter 30 is

~
v .
e .

moved one numbral because follower 42 is depressed by cam 41

N
e

and spring returned. Detent 47 prevents backward movement of.

~ rotebos , ‘
rotors 19 because teeth 51 enter depressiens in rotors 19." = = o

._......_A-r

K
:
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%\ﬁ}*& , Y ) \ N 4 g,v..Q..,\Q_Qw;Qeaﬁm ﬂéwmu
3Gs W A/%or insuring the authen‘bic;%’ of a messa.ge‘ gﬂ.tch

ﬁ(!.c.w \
b% ) 23 is closed by snapping handle 24, F:-&ge%—p:.-ece—-ﬂ is then \
depressed, opening switches 21 and 22 and closing switch 26. |
- founas &
This movement moves counter 30 one position,and also one or moge

rotors 19 one step. Aﬁlrc\nt is Lelesed—ﬂsem. sourcef 10, line 11,

: line llA, sw:.'bch 25, switch 25,_\ re%omeﬁ&e@%a.—en&% to wh:.chever -
ok {he wtwanlt -a—f..f-fu.z A H e ‘m‘

f lemp happens to be paired with lawmp 13E, Circuit to lamp 13E is oF "0 bear

| po Jaad Pavp B w wal ’.Qaw-.«deﬁwmh@q%AMwm#u&mfo%nMK
\ open at switch 2 o Tho—desimmobien -lebier-ofdha-lamp-which-is '

b Loty wlindl o Aus —Bacowas anw e widl JZM
\ pa.:.red with 13E is-brensmitied- as_ans\authenticator%&n-agneemen%~ !

” hav:mg been prenouslg;—rég.;hed by "the two pa.r'b:.es coricerned as 3
!

{

to the wiring of the several rotorsA their arrangement in the :

'

’/ e eguwdey éw.l' R, odl

1 dev:.ce, -and—the—nmumber--of - steps-- hav:mg,’ been tLaken as 1ndlca-'be'd .
L

o

Foosumer-80m | 4 il /»WQMQ?,M# R pams. k% £

o remove the rotors 19, cover 27 is opened, latch 34 \
moved from the upright position of Fig., 5 to the horizontal
position of Fig. 6, and pin 30 withdrawn by gresping head 31,
This allows cam 35 to enter the corresponding groove in
stationary cam 36, Rotors 19 can then be lifted out and
destroyed—if-ibt—is—desared-Lo-prevent-their wse. by unauthorized-
-persons. .Qr, if the.code is fo be. changed-the-rebors—cen-be
reinserted in the casing 26 in a different order sr-‘bheiac

waﬂecmza-ehanga@aaé‘thvnmthen- inserted- in-casing
Y IW
25, Ppin 30Apla.ced in position, latch 34 raised, and cover ,

—
——

27 closed. .;; m‘f ‘fG.@},V t‘ M& 'v/‘ eﬂ-‘-u A

wasd o Mﬁamk'i;gﬁ& . F-L—hv' J&mi-g“ﬂé’iwlﬂ*-
psukr $ s fladoiea b o ! flakbran VS Nresanas o

ch-aﬂvim .
v, D‘FQMW . -..‘u;,'
g B e F S D
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The modification of Fig. 8 includes a viewing panel 60,
similar in appearance to the viewing panel and keyboard 14 of
Fige 2. In place of the push buttons 18, however, viewing
panel 60 is provided with contacts only, as 6l. These contacts,
as shown, consisting merely of small circular elements of |

&Q—Q‘WM. QMMM\1 hwgvl'o‘
conducting ma eria%q with reference to Fige. 7, contacts6l may

DL f"&.PQd DA AALY
be considered tere-fe?resenﬂedmbyvswitches 17A, 17E, etc.

In place of the push buttons 18, a stylus 62 is provided and
this may be considered to be connected to conductor 11 of

o~ ﬂﬂuu‘:ﬂﬂ.humun“
Fig, 7e Enciphermentkis accomplished by making contact bgtween
stylus 62 and a desired contact 61 on panel 60,

The above description is in specific terms, but it is to
be understood that the invention is not limited to the precise
structures and circuits shown and described. Instead, for the
true scope of the invention, reference should be nad to the

appended claims,

I claim:
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M”# “.“ [P w&ﬂ, 4oV Rtk 9

“switches _therein, means fog_ abing said switohes so as to vary
’ -

l, In a cryptograph havins relatively rotatable electric

the connections therebetween, comprising a plunger or the like

arranged for manual operation, means associated with said

plunger and cooperating upon depression thereof with one of
a1 Q&.%QA 4 et :
said electric switches for;rotating-the same, means associated

with said plunger and cooperating ngn depression thereof with
G galdogth, d.)-»,r..l?b PP
another electric switch for,r%%a%éagfthe same after a predetermined

0-»3“—‘204 M&QM:_»J:«?F
rotabion of said first mentioned switch, and a brake operable
by said plunger through a lost-motion conmection for preventing
Gear, ;S.&,\’) A MQ—“M&&G{I .
more than a desirea;rotation of any switch.
2. In a cryptograph, the combination of a source of current,
{aa w_-é"-—- Wbd- Mﬂﬂfxa
8. plurality of impubtssy-a-plurality-of outputs, a plurality of
indicating devices each with a normally open circuit bebtween it
Crwhaet
and an input,and a normally open circuit between it and every
ib’d&,&\(
outpu?, and a switch associated with each of said indicating
devices and adapted when closed to complete its said first
mentioned circuit and one of said second mentioned circuits.

3. The combination of claim 2, further characterized by
means for varying the selection of a second mentioned circuit
to be completed upon the closing of a switch.

4, The combination of claim 2, further characterized by
a plurality of mixing rotors, the normally open circuit between

a séid indicating device and the said outputs including said

rotors.
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P ., i

' g sane ke ent - '
" e ¢

3 Ge In a cryptographaﬁﬁg4muohane a plurality of T :
cryptographic rotors, stationary input/contacts égﬁ—stat%onarx;i ) ) "é

3 N - ,

. ) e Perre .
output—eontaeté]adapted to be connected variably through B&ldLM_

.- -
|

rotors,, an indicator oonnected'to each ofxstld stationary o,

. rah

R e 3
' ocontaocts, a switoh\fesooiated with each indioator, and_a . - .
:f source of ourrent,*whegeﬁy the closimg of one of said . B ;
switohes:will close a circuit through a selacted input__ ‘ i ) ’
contact and its assoclated 1ndioatoranu an output and }ts 1ndioator. .
. T 0 .

6;¢ The 1nventlon of claim 5 further characterized by

4

means for‘stepping the rotors.

3

.,
1
PO Vs
.

- t

PR N

£

Te The invention of olaim & further characterized}by
.8 plunger or the llke adapted when depressed to—?etate—a rotors
’ : Y}.predetermlned number of]pteps. - - T

v

8. The oomb1natlon with a oryptopraphifk-mechine having A
)

a plurality of electrical inputs for the oharacters to:ba_ﬂju s

enoiphered, a plurallty of eleotrical outputs for the

t a1 E L
.

! .

eneiphsred equlvalents of said charaoters,»a viewing panel
y -
or the like including a lamp for each character, a switch I
L) - Ve
\ . / N . B
associated with each lemp and with a source of current, and a

3

,
’ ‘
 ieed bt e 5 et e it o

1

piurality of oirocuits each inocluding eaid source, one of said .

switches, a lamp associated therewith, an input corresponding -

to 'the character represented by seid lemp, and a lamp . L

oorrespoﬁding to' the output associated with the last mentionedi:

. input, whereby the closing of one of said switches will light e

- '
A At e e b i e A & s bonte

|

N o ! N r
lamp,representing a character to be enciphered and a lemp, - ,
* U
i <
representing the enociphered equivalent of said character, -
‘ ’ * ! ¢ 2 |-
1 . 1 . i ; N - .
©
13 37 »
; : T
= -t
. N v PR,
N - oyt T 3
. .o W e e LT Ry
¢ . b} ~ i
.- ST
. Ed
. e RS e *’W«'&g‘* vk )
{ v 2 T, iR Sme g o
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9. In a cryptographjng=meshins, the combination of a

K

plufality of electrical inputs: for the characters to be

-

enciphered, a plurality of electrical outputs for the \ -
) N

enciphered equivalents of said characters, e source of

current, a viewing panel or the like including a lamp for
LI ' f

each character, an electrical contact associated with each

1
lamp, a contacting member, and a plurality of normally open

1

eircuits each including said source, said contacting member,
one of said eleotrical contacts, the lamp and input corresponding
to the character associated with said contéct,\and a lamp

corresponding . to the output associated with the last mentioned

+

_input, whereby a contact between said contatting member and:ene
of saild contacts will light a lamp representing the enciphered

equivalent of said character,

e cu¢X5hLuJ4ra a*ﬂ%/
10, In~a—eryptegraph&agﬁmaehine- a source of current,

a plurality of cryptographlc rotors, stationary npu?}contaots

W ROLRD

ryariably

through said rotors, an indicator connected to each of said

%and stationary output contaceézadapted to be connected

— - -~

" gtationary cohtacts, a plunger or the like adapted when

Bvans N Vet A:uuégp4ﬁ¥ﬁy=
depressed to otor--a—-predetermined-number-of staps,

A
a- switch associated with each indicator, an additional normally ¢

. . - \
open switch controlling a circuit between

PN L SRS k
contact and aﬂreu%pa$~contact and its indicator, and a further .
normally open switch adapted'bo be closed by said plunger thereby

to energize the 1ndlcator essociated with said output only if

sald additional normally open switch is closed.
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11, In o combination with a cryptographlﬁk wereiine

adapted to receive input signals representing characters to
be enciphered and to mix the signals and to indicate to an
operator both input and enciphered characters, an authentiocator
adepted when actuated to indicate the output character associated
with & predetermined input character,

12, In combination with a cryptographldg,gﬁéizﬁeu
adapted to receive input 31gnals representing characters to

pys o wa w&g%—&;: rodors ua Cates da

be enciphered and including a ye%or for mixing the signals,
means for indicating to an operator both input and enciphered
characters, means for stepping the rotor, and means for
recording the steps of said rotor;, and an authenticator
adapted when actuated to indicate only the sncipnered
character instantaneously associated with a predetermined
input character,

13, The method of providing &) authentication for a

et 5 ruplogapbor

wecret message comprising characters enciphered by a stepplng
rotorzwhich includes recordiig the steps of the rotorcand
utilizing the enciphered equivalent of a predetermined
character after a predetermined number of steps of said rotgg;

14, The method of authenticating a messageﬁff¥characters
enciphered by an electrical system of stepping eryptographic
rotors having an input contact and an output contact for each
character which comprises providing a circuit including
a predetermined input contact and an output contact
dependent upon the ipstantaneous positions of seid rotors,
and utilizing the enciphered equivalent of the character
t

associated with said predetermined input contact for lkmown

conditions of said rotorse.
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This invention relates to a device~or machine for enciphering and
deciphering com:mnications which are to be transmitted sedretly-in coded or
cryptographic form. |

Anony the‘objects of this invention are to providé a cipher device
which is simple yet affords a hizh degree of_eeéurity, is lizht and readily
portable, and can be readiiy'diésééﬁembled.and rearranzed to vary the code
or deranged or destroyed.tb preven£ its use by unauthorized perséns.

Another object of this invention is to provide an authenticator
or meané for indicating hhaﬁ'a nessage, which ié to be decoded, has oripginated
at an authorized source. . | |

‘Other objects of the invention will bécome-apparent as this
:deséription procéeds.

In the dfaﬁings,

Fiz. l-isva top or pian view with the covers closed.

¥Fig. 2 is a top or plan viéw on an enlarged scale ﬁith the keyboard
cover and parts of thé fotor éoﬁer omitted. |

.Fié. 3 is a side eievation with the cofera closed.

lrFig; b is a cross section on iine hfh oleig. 2 with the rotor cover
omitted.

Fiz. 5 1s a perspective view of the rotéf latch.

Fig. 6 is a_perspective view of the rotor actuating meqhénism.

Fige 7 is a diagram showing schematicéily the electric circuits and

the mechanical operating mechanisms.

P,
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That embodiment of the invention selected from amony others for
illustration in the drawings aﬁd descfiption in ihe-specification is as foilpws.
Referring to ¥iz. 7, the device will be seen, in general, to consist of a
source 10 of eléctricity, shown as a pair of‘dry cells, coﬁnected to a ﬁair
of wires 11 and 12 across which are connected a plurality (in thia instance,
twenty-six) indicators 13A, 13%, 13c, etc.; These indicators are illustrated
as being electric lamps arranged beneath a keyboard lL (see Fiz. 2) and each
arranged to illuminate one7perfo%ation clqséd'by a transpareﬁt cover 15
bearinz one letter 16 of the alpﬁabét thereon.; Acrozs lines 11 and 12 are
also connected manually operable.bsiitches 17A; 178, 13C, etc., each in
series with one of the indicators 13A, 13B, etcs, and each arrangéd for
operation by a'pushbutton or handle 18 projecting through keyboard 1l along
cide of one of the covers 15, .

Connected to each of the indicators 13a, 138, etc., is a multi-
contact electric switceh, éenéraliy indicatéd as 19, It comprises a number
of relatiéely turnable cr;ptographic rotors, 194 ———-= 191, each having a
plurality of contacts theﬁeon and connectioné betweén‘pairs of the contacts
as shown diagrammatically %t»20. Lach connection 20 leads fron one stationary
contact through the crypﬁogfaphic rotors to anothér.statidnéfy cbntact. These

connections 20 are vearranged each time one of the rotors is turned.

In lead wire 11 is connected'a'snc’_:xmlly-closed electric switch 21,
Between one of the indicators, in this caée i3E, and mulﬁi~coﬁtact switch 19
is connected normally-closed electric éwiﬁch 22. In parallel with wire 11 is
wire 114 containing an-authenticating switch 23 having an operating handle
2h4. Wire 11A also contains a normally-open ewitéh 25.
| 4 Turningz now to Iizs. 1, 2 and 3 for a disclosure of the mechanical
features of the invention; the device is éhfmh as enclosed in a casing 26 to
which are hinged or otherw1se attached a rotor cover 27 and a keyboard cover

28. / Casing 26 has an openlng 2% through the top by means of which a counter
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30 45 visible. 48 is most ;Seadily geen in Tis. 6, casing 26 has two projectiﬁg
walls 26a and 25, The cryptozraphic fotore 19 are retatned betwcen these
walls by mechanism which will now be deserided. Wall 262 has o hole in it
through which may be pushed pin 30A having a krurled head 31 and a latch 32
co-opaerating w‘iﬁh & retairdng sbring 33+ #lso pivotéd on wall 264 ls a
spring iat.ch 34 of U-shape being bent parallel to 1tpelf. The free end 3Li -
of latch 34 is pcrz’omted to allow pin 304 to pas® throurth it apnd bears cam
surfacas 3% thercon. Stationﬁry cain 36 has a surface -complemnt.ary to can
surfaces 35 50 that when latch 3i is B8V8d from the substantially horisontal
position, in which 1t 48 shown in Figs. 2, L, and 6, into the vertical
popition, in vwhich it is shown in Plge 5, the {free end 3LA of latch 3L is
moved away fram wall 26A and compr'eéaea the spring contacts 20A (sce /g;‘g. 2)
of rotors 19 and locates the rotars thessclves in desired positions. /Tha
manually operated neans for rotating the cryptographic rotors 19 will next
be refored to. 4s seen in Fig. 1, 2, 3, and &, casing 26 has a recess 37

in its top into which fits & finger plece 38 having a sliding fit in the
recesses and nounted on a rad 39. Rod 39 causes U-ahapeé stirrup 40 to

turn about its pivots in walls 264 and 263. Stirrup LO carries as o part
can §1 which actuates follower L2 fast on shaft 43 of counter 30, Otirrup
LO also has a part Ly to which spring LS is atiached and which carries cam
face 6. Tetent L7 is pivotod at 48 in wnlls 264 and 268 and is stressed by
spring L9 so that cam 50 engages cam face 46. Spring detents 69 normally
hold rotors 19 in their relativa_ positions but allows movement of thaese rotors
undsr the actuation of pawls 58, This_ pernits detent testh 51 to be moved
in and out of the ratchet depressions in ﬁ;:e surface of the rotors 19.
Stirrup LO carries a pin 52.011 which are pivoted a plurality of cam-amd-pew)
‘devices 534, 53F, 53C, and 530 which are urged by springs 5L sgainet cam
surfaces 57 or ratchet deprassions 56 (see Fiz. 7) on rotaors 19. Tevice

934 for examyle, has & can surface 55 and a pawl 58 cooperating, respectively,
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with cam surface 57‘and ratqhét recesses: 56-on the rotor 19A. A tang 59 of
 gevice 53A overlies device 53B so that deviceVSBB prevents device 53A from
operating unless device 53B is also depressed and operating.
‘The operation of this device is as follows: For coding or decoding
" handle 2l is 1ccated.so that switch 23 is open,” That push button 18 which
is aséociated with the desired letter is depréésed'and.the switch controlled
'thereby is operated. For exaﬁple_if switch 17E repféseﬂting the letter E
is closed, connections are nade frou battery;lO through line 11, switch 21
and switch 17E through lamﬁ 133, and line 12 back to socurce 10. This action
~also closes comnections from sﬁitch 17E through syiﬁch 22 and connections 20
or rotors 19 to lamp 1372 and %bence through line 12 back to soufce 16, Lawmps
- 13E and 132 are‘therefore'simnltaneously lighted and thut -indicate that E is
to be encoded_qr decoded as the case Qay be, as Z énd viée versa. Since
rotors 19 connect all the 1anbs 134, 138, ete., togethér in pairs each letter
has another corresponding td it. |
Por rotating the cryptographic rotors 19:ahd_thus varyingvﬁhe'
connectionslbetween the various pairs of lémps, finger-piece 38 is depressed,
stirrup HO is rotéted, about its pivots and the devices 53A etc., moved.
V¥henever one of the cam faces 55 encounters a depression (shown at S50 in
Fig. 4) in the corfeSponding can 57 the device 53 is moved by spring Sk so that
the nvawl 58 enters the ratchet depression 56 unless prevented.from doing so
By the engagement of the tang 59 with fhe next device 53. Whenever a pawl
58 enters a ratchet depression 56, and the movement of the finger—piece 38
is completed, the corresponding rotor 19 is noved one steﬁ. Thi.s rearranges
the comnections 20 through the rotors and connects different pairs of lamps
134, etc., together. Counter 30 is moved one numeral because follower 42 is
depressad by cam L1 and spring returned. Detent L7 prevents backward movement

of rotors 19 because teeth 51 enter depressions in rotors 19.

. =~ N
A : :
Ve For insuring the authenticating of a message, switch 23 is closad by

snapping handle 2h.' Finger-piece 38 is then depressed, opening switches 21
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and éz-and ciosing switch 25, This mbvément'mpiss counte:'BO
one position and alSO'éns or'ﬁéré rotoré l? onc step. - .Circuit is -
closed fram scurces 10;- line 11, Line 114, switch 23, switch 25, rotor
conhectiona 20 o whichévervlamp happens to be palred with 1mn§ 133,
Circuit to lamp 133 is open at ewitch 22, ' The designation letter of
the lamp which is paired with 138 is transmi*ted as an authentlcator,
an agreement hav1ng bcen prevzously reached by the two parties’ concerned
as to the wiring‘of thBHSGVGral roto?s, thelr arrangement in thetdevice,
and the number of atePS'having'beeﬁ taken as indicated by counter 30,
‘To'gggéii§'ramoye the fotor; 19, ¢cover 27 is opened, latch ﬁb
moved from the upright posgition of Fig. 5 to the horizontal posiiion of |
Fig. 6, and pin 30 withdrawn by grasping head 31.  This allows cam 35
to enter the correspondlng groove in stationary camn 36 Rotors 19 can _
then be lifbed out und ueutroyed ir 1t is deaired to prevent their use
by unauthorized parsona..' Os.if the code isto be changed the rotors
can be reinserted in the casing 26 in & different order or tbelr con— )
nections 20 changed and the rotorstthcn inserted in casing 26, pin.30

placed in position, latch 34 raised, and cover 27 closed.
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1. In a‘cryptographing rachine, means for insuring the authenticity of
the messaze transamitted, said meané copprising, a'transposing device for
tranSposin;‘charécters from text to cipher or the reverse, a finger piece
connected so as to be operable to move said device into eaéh of its_ciphering
combinations, and indicatofs, one of which is actuated upon each actuation
of said finger piece, ana.which upon actuation, indicatés‘a selected character.

2. In a cryptographing machine, means for insufing the authenticity of |
the message transmitted, said means comprising,.a source of -electricity,
electric lamps each cénnected to one side of said source and each adapted,
when lighted, to designate one character,'a multi-contact electric switch
connected into pircuit between said lanps and operabie to qonnect said lamps
in various arranéements, and a sééond switch nechanically arranjed so as to
be closed wuen said multi—contact switch is oﬁerated from one position to
another and to e conneéted into circuit'betweén said multi-contact switch
and the other side of caid source whereby circuit is closed ﬁhrough one
lamp which gives an authenticating signal,

3. In a cryptographing machine, ﬁeans for insuring the authenticity of
the message transmitted, said means comprisiﬁg,.a source of electricity, |
electric lamps each cénnected té one side of said source and each adapted,
when lighted, to desijinate one character, a multi-contact electric switch
connected into circuit between said lamps and operable to connect said lamps
in various arrangements, a second swiﬁch mechanicélly arranzed so as to be
closed when said_multiacontact switch is opérated from one position to another
and connected into circuit tetween said multi~-contact switch and the other
side of said source, whereby circﬁit is clesed through one lamp, which gives
an authenticating signal, and a third switch connected in series with éaid

second switch and said source so as to control the connections therebetween.
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L. 1In a cryptographing nachine, means for insuring the authenticity of
the message transmitled, said means comprisin;, a source of electricity,
electric lamps each cénnected to one side of c=aid source and each adapted,
wnen 1i thted, to designate one character, a rmultiscontact electric switch
connected inﬁo circuit between éaid lamps and operable to connect said lamps
in various arrangements, and a normallyaclosed electric switch connected
beteeen the other side of said source and each of said lamps so as to contirol
the oonnection therebeiween ana mechanically arranjed so as to be orened
" wnen said multi-contact switch is operated irom one position to another.

5. In a cryptograpning machine, means for insurin: the authenticity of
the message transmiiited, said umeans comprising, a source of electricity,
electric lamps»eacﬁ connected to one cide of sald source and each adapted,
when 1i:hted, to designéte one character, a multi-contact eleciric switch '
connected into circuit betmeeﬁ said lamps and operable to connect said lamps
in various arrangements, a second switch mechanically arranged so as to be
closed when said multi-contact switch is operated from one position to another
and connected into circuit betweeﬁ said rmulti-contact switch and the other
side of said source, whereby circuit is closed through one lamp which zives
an authenticating signal, a third switch comnecte¢ in series with said second
switch and said source so as to control the connections therebetween.

6. In a cryptographing machine, means forlinsuring the authenticity of
the message transmitted, said means comprising,-a source of electriéity,
electric la’ ps each connected to ore side of said source and each adapted,
when 1i_:hted, to designate one cﬁaracter, a multi-contact electric switch
connected into circuit between sald lamps and operable tc connect said lanmps
in pairs, manuclly operable, normally open eleciric switches, cach connected
between the other side of said source and one of said lamps, whereby, when
one of raid manually operable switches is closed, circuit is established
throu;zh the lamp to whiéh it is adjacent and through said multi-;ontact switch

and another of said lamps to indicate a cipher'charactér, a nofmallyhclosed
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electric switch connected between the other side of said cource and each of
said lamps go as to control the connection therebetween and nechanically
arranged so as to be'opeﬁed when said nulti-contact switch is operated
from one position to another and a seéond switch mechanically arrangzed so as
to te closed when said multi-contact switch is operated from one position to
another and connected into circuit between said muiti-contact switch, aqd the
other side of said source, whereby circuit is closed ﬁhrough one lamp, . .
vhich gives an authenticating signal.

7. In a cryptographing machine, means for insﬁring the authepticity of
‘the nessage transmitted, gaid means comprising, a source of electricity,
electric lamps cach connected to one gide of said soufce and each adapted,
wnen 1ighted, to designaté 6ne'character, a2 multi-contact electric switch
connected into circuit between said lanps and operable to connact said lamps
in various arrangements, manually operable, normally'open clectric switches,
each connected between the othef‘dide of sald source aﬁd one of salid lamps,
whereby, when one of said manuaclly operable switches is closed, circuit is
established through the lamp to which it is adjacent and thrbugh said pulti-
contact switch and another of said lamps fo indicate a cipher character, a
norﬁally;closed electric switch connected between the 6ther side of said source
and each of said lamps so as to control the cénnection thefeﬁetween and
mechanically arranged so as to te opened. when said muiti-éontact switch is
operated froq one pasitioﬁ to another, a second switeﬁ mechanicélly arranged
80 as to be closed when said multi-contact switch is Operéted from one position
to another and connected into circuit between said multi-contact switch and
the other side of said gource, whereby circuiﬁ is closed‘through one lamp,
which gives an authenticating signal, and a third electric'switch connected
on series with said second switch and s=aid écurce s0 as to control the
- connection therebetween,

8. A coding device comprising, a panel having a plurality of electric-
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switch-operating handles projecting therethroush, a.plurality of electric'
switches each orerated by one of said handles, a plurality of eléctric lights
each associated with one of said handles and with g charactef—indicating
indicia, a plurality of cryptographing rotors having .. stationary contacts
each connected to one of said lights and having bridging contacts connecting
said lights in pairs, an 6peratof having a 1§st-mdtion cbnnection with said
rotors to move said rotors Step-by—step, a sourcé of curreﬁt, a normally-
closed electric switch in series with each of said handle-operated switcheé
and said source of current, and a.normally open electric switch in series with
one of the stationary EOntacts'cf séid rotors and.said séurce of .

‘current, said operatof_acting to open said normally plosed switch and to close
.said'nonuéllyaopen switch upon each step in the movement of said rbtors.

9. A coding device comprising, a panel having a pluraiity of electric-
switch-operating handles projecting therethrough, a plurality of électric
switches each operated by one of said handles, a plurality of electric lights
each associated with one of said handles and with a charactef—indicating
indicia, a plurality of cryétographing roﬁdrs having stationary contacts each
connected to one of said 1ighté and bridgihg contacts connecting séid lights
in pairs, an opérator having a‘ioét;motion conrection with =aid rotors to move -
said rotors step-by-step, a sourcé of current, a normaily;closed electric
switch in series with'each of said handle-operated switcher and said sburce
of current; a normally-open electric¢ switch in,seriés with one of the stationary
contacte of said rotors and'said source of current, said operator écting to
’open said normally-closed switch and to close'said normaiiyhepen switci upon
each step in the novenert of ‘sald fotors, and a counter connected under the
control of caid operator so as to indicaie the number of aqtuabions of =aid
rotors. |

10. In a cryptographing machine having relatively rotafy electric switches
therein, means for manually.rotafing said sﬁitches individually so as to vary

the connections therebetween, said means comprising, a finger plece arranged for
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manual operation, a pivotally mounted stirrup located under the control of
said finzer piece, and a piurality of cam and pawl cevices pivotally wmounted
on said stirrup and.each stressed against a cam surface on: one of said
switches and arraﬁged to enter one ratchet opening-oﬁ said switch when not

. restrained by said cam surface and movable together with said stirrup to
turn said switch.

11. In cryptographing ﬁacﬁine having relatively rotary electric switches
therein, nieans for manually rotating said Sjitches indiﬁidually so.as to vary
the connectibns therebetween, said neans comprising,'a finger piece arranzed
for manual operafion, a pivotaliy mounted stirrﬁp located under the control
of said finger piecce, a plurality of cam-and-pawl devices pivotaily mounted
on said stirrup and cach stresse:’ against a cam surface on one of gaid switches
and arranged to enter one ratchet opening on said switch when nét respfained
by sald cam surface and novable tozether with said stirrup to turn caid switch
and tangs on all but one of said devices, said tan:s each overlying the preceding
device whereby one of said device is operative at'each actuation-qf said finger .
piece, and each successive device can becone eperativg'only when it is permitted
to do so by the cam surface which controls it and by all the preceeding devices.

12. Ina cryptographing machine containing a nnmber‘of rotors, a latch
for stressing said rotors in‘position conprising, a U-shaped member of spring
material havihg one end pivotally mounted and the other end freé»for longitudinal
movement into and out of contact w1£h the end one of said rotors, a cam surface
on said free end, and a stationary cam co-operating with said cam surface to
nove said free end when said latch ié turned abéﬁt its‘pivot.

13. & cryptégraphing, coding or ciphering machine sﬁbstantially as

shown and described.



