o fﬂinplaoument keying means for controlling the . -

:'} onrzy ptnl which are spring blased to one.of two'

\x:. h
. The preseat invention concerns a new keying .
mechaniem for oryptogrephic devicea. The 1nvenfion .
: rnprosonta & novel approach to the problem of keying. '\ﬂffi
.United States Patent Numbdber 2,394.765 granted &chiib

1%
to ‘me Pebrunry 12, 1946, for a ciphering telewriter s

presents the background over vhich the new advenne
'diaoloaed horcin is made. It will de noted however that
‘the invenxion may be 1ncorporated as & keyer in many

_ forns in & wide variety of cryptographio davicee such as
.f'nobofn; ﬁnigma and the like, #nd im not confined to any
one such device.-

It is an object of the invention to provi&e

' nnﬁiticaxion of code combinations, _
It 1e an object of the invention to provide a i’?
. @4splacenent keyer for cryptographie devices which _ |
.dnterminea the intersction between slide bar druma and ' g
';ntndividually displaced key wheels, ':.?5ﬁ" o f;:1
' It 1n an objeet of the invention to provido | ;
dieplacement keyer for cryptographic devieea whieh -
determines the interasction between slide bar drums and
1nﬂividually dieplaced secondary key wheels which L
g ounxrol mnin koy'-heela. :
| : Hoat main key wheels as used herein are
'”toothaﬂ'wheels having preferably 8 pri=e nnmber of _ 3
teuth and an indieia cerrying fleanging on which: may ‘be ";: fﬁff- :

D T I IR
PRI S PO S R

“'imyreuaed the 1etters of the alphabet or the like. - 4'

"nerioc of holes equal in number to the nnmber ot teafh o 751}.'

'poaitionn. projecting or non-projeoting. The prasentf- - Q;}T.

" Egprove@ for Relegse by NoA on 06-17-2014 pursuant fo E.D. ’I'SSE
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1nvehtion ray eoploy & plurality of key wheelsn, five |
being discussed, It will be understood fhat the key
wheels ere alike save thet each hee a different numh;r
or teeth and pina, These numbere should not havu a8
conmon dunomdnator and preferably are primen,

%econdary key wheels sre pinions or spur guaru
whidhfnro acted upon by the code bar drum snd in turn act
upon the mein key wheele,

A cofe ber drum comprises tvwo alotted diaea
mounted for rotation with bars avially alideble in
peripheral slots in the dises. ¥Yech bar osrries one or
more lugs which are acted upon to slide a dar

longitudinally z0 rz to praoduce a projection om the side

. of one of. the(slotted diges. In thie wey the elide bars

are brought into active position and 2 variadble tootheﬂ '
geoar wheel i produced which mny set in = continually :
vnriaile manner. 7hile one code bar drum s shown in
e-omb:l-x'mtion with 'a rlurality of mzin key wheels, two am-
or ﬂhen construction permits an individual drum for each -
main key wheel may be used. ”
It 4o m=n objeot of the invention fo provide s
ciphering device with elements which act upon each oﬂhor .
and react whorehy the chein of kinematioc evunts ia grnasly

p‘increancd end the ropatition cycle 1s made vnry leng.

'One appl&ca&ion of the precens oenposito xquing

:device may be made as inprovemente to atrnetures dhawn in
;?iga I-Sb. of Patent Bumber 2 »394,765. Tor e&nmplo,“.

vig. 1 or the patent disoloses n key board uombiﬁatibh'

?.sho!u in Figa. 2 and 3 of the preaant applieaticn as hnr :-.-"5
'la.havins upaoca notches with -loping walls 1n 1te



."".\,

| béaﬁd combination bars euch ss la will ve provided, each |

'with a different acquance of notch spacing 1n 1te ‘lower

pormittea to remain whare they are, A different
| :arranqnment.py the bars ls is caused by each of the I@vern'
. é@. 4 bell orank 3a is fixed to ghaft 6a amd ogrrieg a
Pin 1n its free ond which slides in e slot in a 1ink 14a.

upper aurfaoe and link l4a 1s provided with a siailar
.projenzian or locking toath 5a on its lower. snrraco.

5biasod counter~clockwise sbout 1ts pivot by tenstfon
- sprins 17;.

”wlth a cam tollowor projection Ba which heara aaalnat unﬂ
15 sprﬂng biased toward a continunlly rotating timﬁng

REF ID:A58715 B

lower side, When the woll known elementel fiie unit o
alphabet or composite letter zeptem 1s used, five key

- R L

atae,_ combtnation bars la are actuated by the vertieal
moveaent of key board levera 2a which met sgninet the
sloping walls of the notches in dars la. Yhere a
-sfquﬁ;d teletype key voard ie used there will be ¥h1ftyb_'

e i bl - B

fwb levers 2a each corresponding to a letter of the’

" alphabet or other symtel. Fach of the keyboard levers

28 scts upen from one to five of the key Yoard combination
bars la, depending upon the charascter which determines the
spaeing of the notches on the underaide of the bars la.

ﬁith the actuation of each aeparato lever %6 by its

' oorrespoaﬂing koy beard key, certein of the bers ls are

pushed to the left into active position end certain other -
are pnshed to the riaht into innctive position or are

Bér 1la 45 provided with n projection or lug 4s on ite .
i&nk 14:.13 pinned to one end of lever 1%a which 1a

3011 crnnk %o has an upatanding arm 7a prpvidad

-3-
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cam 10g, -Cam 10 ie provided with & long dwell snd a e
single recesn 1l arranged %o receive vrojsction 8a of 1011_
crank Ja. It will be seen that com follower proaoctioﬁ';
' Ba may enter recess lla under the sction of'ita;apringﬁ :

. bies.only when lug 48 end locking tooth 5a are not in -
conjuﬁ@tion. Thet 18 when key boasrd combinntian bar la
and - 1tnk 14a. both occupy a left or right position looking "
_ tooth 53 i8 positioned above lug 4a and coablnaxion -
mpaifying link 14a ie held ageinst oclockwise rotation.
holding bell orank 3e in. turn agalnst counter clookwﬁue
rntatiﬁn. On the other hend when bar le end link 14sn hru.
1q opﬁosite positions, one right and the other left, link

.i4nhmay mnove down and bell orank 33 rotste'undar thaﬂaatiei'..

:  0£ ite bias spring as tooth Sa clears lug 43. _
4 lever 76a is fsstened to and turns with ehaft
' 68 and is provided with a projection which bears agaigst-
printer basket combination bars 25a of which there are _
‘five corresponding to bers la. Sach bar 25a ie- b&aaed

'fcward_Ievef 25& by tenasion epring 3la with aqygmapx,ﬁpy

L ~ the left limited by a suitable stop. Thirtvbtv?;vriﬁﬁir-'

basket bars 40a are positioned above the notched upper

surfaces of printer basket combination beras 253.1 ; Any

" glven eombination of right or left politionn of the rivn
printer tesket combinsation bare 25a under the action 92

'thoir :nspectiva levers 26a will select a deaireﬁ

'dhnraeter to be printed ae the ocoded eounterpart of eaoh
.key board lever Za ond the charaoter controlling 1t,

" The ocan discs 163 and others of the abovexpatent

'- ;nro rsplaeod in one rorm of the invention by neconﬂary

K ?Tkquwheels to which the uppar cam follower_eqd o: ;ove:: |

-4 - D
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15s reaponds under the action of its blasing apring-l?a..-

In snother form of the invention main key wheelq
with selectively eotive pins are mounted to act on the .
upper oam follower ands of the five levers ISag.one main
kéy wheel for each lever. As mentioned ahovo eaoch. key
wheel hae a.gear the number of teeth of which corranponﬁ
to the number of adjustable pinas, eauh number ia
'different And they have ne common denominator{ Tbé'_'
action of the mein key wheels on the lever§~1§é and the -

_ comdination modifying linke l4a 1s a funotion of the’

number of pine which project into mctive extended ﬁoaition.'

Of cource, in operation the number and distridbution of -
aetiﬁely extended pins should be chosen at random Qnd-,
the distridution on the variocus wheels szhould not be
related, ' e
' A pinion or internediate whael meches with the.
teetk of each main key wheel. All five pinions ere keyed

" to @ shaft with a gear which 1o acted upon in turn by the =
sl1de bara of the main slide bar drm. Thers two code ber

druna are: employed the pinion shart is divided mith threo

pinions end a drive gear on one shaft portion una two

pinions and another drive gear on the other shatt portian.

. The twu drive gears are driven indopendently by - fha
_;“difterent projecting endes of the slide baro which havc -
_ 'be¢n pushod into active position. ,

h ' The slide bars on the main @rum may ba proviﬂsd
with two nets of teeth, one for the right hand codc har

drun.” 4 slide. ber in 1ts normel poaition vdll not set

. on the right hand eode ber drum, but will ant qn the lott
'hand code bar drum by means of apeeiml 1nga. vhcn 8

'? ———— e, . —— -_' ——— e aa
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8lide bar 1s moved to the left by the action of en.aotivé
pin on a main key wheel it will met on the right hapd code
ber drus, but not on the left hend code bar drum. The
teeth on the slide bars are preferably arrang&d
.differently end certain teeth moy be omitted mll togetherb;
It is important that the displacement aories for the two
.eode.bar drums should be different. The use of two code
bar drumh facilitates having three or more Ciffer§n€ R
" advencement rates or patterns for the key wheeia.i.é., no
ntaﬁ. one step and two steps. 48 &ll the @ageaaﬁry- |
movement eoﬁbinntiona,number threq'to the sixth péwnr of..
seven hundred thirty-nine, it 12 not feasidle to ebtain
" them 811 with one drum. Using two drume with three cubed

o or twenty seven bdars aadh. all the combinptions erve

obtainnd in a simple wanner. Twenty-six bdars can b&-ﬁﬁed:ﬁ L

to adwantage- _

A guide arm ia plvoted on the frame between the
. slide bar drum snd each main key wheel and has en -
::extension whieh 1z acted upon by the asctive. pine of the
.mnin key vheel., The other-ena of. the guide arm aets upan
'lugs on ‘the slide bars which 1f 80 placed vill move the
bnre to the left. The key wheels act through thelr :
rtayeotive guide sros by means of the active and ‘inactive.
:.ptns to movo cortain slide bars into asctive poeitions whero
j thoy vill projeet as teeth and diaplace the. key iheels :

;ﬁ'ﬁhrough tho drive gear and pinions above. - It '111 be

" seen that the drive gear rotates all the pinions on 1ts_ '

‘shaft and therefore sll the key wheels in wesh with the -

.'piaion end the guide srm of one key wheel aoting in ;,'
".jironpnnne to ‘its activa pine vill move slide baru whieh.'
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will dieplece one or severanl other key wheels. The
guide arme ma} be rogarded sna having asctive or 1nncfivn
positions depending upon whether or not they have been
aeted.upon by a key wheel pin,

Another modificetion comprises . slide bar dwmm,
individuslly displsced main key wheels and individually
displaced main key wheels and individually displaced
:eeeondnry key wheelr controlling the main key wheala.

4 feature of this construction is the provipion of _
ratchet levers which ere positioned by the pins of the
secondary key wheels at high, medium or low level by
éorrenponding poritione of the pins. The ratéhet lavers
act on the main key whoel ratchets to sﬂvnﬂee each main

|  key wheal inéependently gexro, one or two steps dqpendiag_.
. upon whether the gecondary key wheel pins are 1n high,

- medtun or low position. ' o

The above di-aussion of the applioatiou or the
invention ie 1llustrative of certain forms and uses of the
 invention and 1s not intended to be limiting, It w12l
- be claar that the composite displacement keyer'unit 10
independent of the particular apparetus 1t nay gontrol
| and 1 therefore apglicablé to a2 wide range.of'épparatue
" %o be controlled. "

' ; Reference is made to the drawdngs ror detniled
ehouinga of one fors of keyer structure aa'uaea with _ |
aolcoted apparatus to be controlled, The varione I
tigures aro to be taken as 1llustretive nna not a8
glimiting Like numersla refer to like parts thrcn&hout;
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S—

¥ig. 1 1s & right side elevation of one form.
of the invention. -
| Pig. 2 ie n schematic showing of a mechanism -
to be controlled by the invention,
7ig. 3 1o 8 plan view of the improved keyer.
¥ig. 4 1o & front view of the 1myro§nd-dev1§e;
: ¥ig. 5 1e » nection taven along line A-A 1#
Pige. . 1.. _ .
| | Fig. 6 is m detailed ehowing of elide bar
ccnstfuction in plan.
| Pig. 7 15 & sectionnl view taken along lime.
BB qf'?ig. 9 with the locking dar in starting position,
Fig. 8 15 2 sectional vier taken clong line

: BhB of Pig. 3 with the locking bar in lower right hand

poaition. o
Pig. 9 ie 2 sectionzl view teken along line
B-B of Pig. 3 with the locking bar in lower left¢ hand

- fpoution.

. PAge 10 ie a sectional view taken along line

Gl~i48 of Eig. 3 showing the poeition of the Iookina bar '_
- 1masﬁin&oly before the slide bar drum has complatad itn

l'ot ﬂt.im '
Pig. 11 1» e plen view with part 1n soctiun,'

_idhoutng slido bar construction with movable rroaectzana.". -

Pig. 12 1o & sectional view of the keydnheel

| pln mountingn.

Pig. 13 is s detalled sectionel viaw dhcwing

* the sliac bares in their left or displaced polition on

the code bar arum.
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- Pigs 14 18 a eeetional view takan along linn
PP of Pig. 12, '
Five key wheeln 1, 2, 3, 4 nnﬁ 5 ere mounted
‘on & ehaft 7 journeled in suitable bearings in mesber |
6o of freme 6 ac shown in pide by side relaxian in
-Pngﬁ). Frame 6 1z shown an having a base meaber 6d
end fwa pairs of upright bearing members Gd'aﬁd'ﬁd.
The . trame 6 end 1te varioua parts may be enclosed 1n e
case or~§hen the invention 1o nade portadle the frame 6
‘mey Qtaelf fore part,of the enclosing pnaa.l ﬁlthﬂﬂdh_
| cnﬁpgpfness can be important and ias ususlly desirable

servicing requirements as well as ease of originsl

. aspembly suggest screwing or bolting the base mamber

.:Gh to the ineride of a notal protective case from which
4% can 59 readily removed when necessary.

Eey wheels 1A through 5 are froe 40 turm om
nhatt 7 end face a slide bar drmm 8 mounted on &
' paranal ahaft 39 Journsled in upright 6d. - Drum 8

e cnnpriaes two .end dlacs &b which ere radially nlotted .

'at their peripherios to alidnbly mount & nnnber of alide ) |
bara 9 thruugh 38 inclusive, Shaft 39 ie eonneotﬂd to
~ the nperating mechanism such ss & crank or aotor bya
. olutéh e! sultadle design and in keyed to. arnn B. S
' Key wheels 1 thrnugh S comprise metal aigos
"hav:ng flenges 54 through 58, respectively,. ‘beyond uh:eh
prnjact the testh of spur gesrs 5% through 63,
respeotivoly., Yach disc is radislly slotted within
the ci*cle formed by flsnpeu 54 through 58 to mount pinl

B 7S which project longitudinally either to the right or to Co
. 7 the 1eft persilel to shaft 7. hen pime 64 m:m to '

-

‘9-
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the rigbt they oxtend beyond the edgee of flanginge
54 - 58- Shen projecting to the lett they are within

o . the ovezhnngins edge of the flanges 54 ‘h’°“?“ |

) nnd extend beyond the disce in which the pinu 64 are

mounted. _ The peripheral edges of the dieoe of wheels
1 through 5 which extend Yeyond flangos 54 through 58,

are milled to form spur gears 59 through 63, respectively.

The number of vins 64 in each key wheel 1, 2,_:'
3. 4 and § is the same as the number of teeth 1n the
eorruaponding gear 59 through 63. Ais discusaed above
thene numberm should have no common denaminatora ‘and
a:v profcrnbly prises. As ahown in ?1@. 12, pins 64
nay he provided with a slot 66 having two ciroular

' yortiona leparated by a cusp or tooth 67, A spring 65 .

o:tcnds into slot 66 and bears ageinst one sido or the

§ other or tooth 67 and so holde the rempectivw pine 64

1n right or left position, operative nnﬁ inoperative,

roapoctively. Those pine 64 which protruﬂe to the right

n.y ho called active vine. ,
7 petween key wheels 1 through S and alide bsr

drun 8 1a a phaft 45 on whioh are pivoted five gnide arm3=;-

40 through 44 which are 1ndapenﬂent1y movnble. anh
guido arm 40 through 44 hes 2 right projecting lug ™

e uhidh co—operatea ‘with the pins 64 of Yey ﬁheels 1 through*

5 undnr oertain oonditions and an ohliquo surtace T4,
ahown oloarly in Tig. 5, which’ co—operatea witb alide bera
9 throngh 38 incluaive.' The guide arms 40 ﬁhraush 44
art provided uith upatanding luge 79 80 that they ney be f

" “-:”i- looknﬂ ‘dn a rﬁght or left yosition by n.lookins bar 77..

o Aﬂjaceut the snido arms 40 through 44 aro tlvn'

. - 10 '-. ) ' ‘
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1ﬁienggc;ato gear wheele or pinions 46 through 50 which
ere independently Jjournaled st 51 on breckets or angle
arme 52 attached to bar 53 of frame member 6 sdjecent

shaft 45, ench pinion corresponding to a key vheel,

Bar 53 1e elotted to receive gulde arms 40 throngk 44,
B2 indioatoa & doudble bracket aupport &3 nay be seen in

Pilge. 4 and S,

FPige. 6 shows thirty slide bars 9 through 38':.
carried by elide bar drum 8, Taoh slide bar 9.throu3h
38 4s provided with st lesst two.projections. Onme kind

," ”Qef’pzajeetinn or lug 75 is short and aotn ez e driving

tooth cn the intermediate pinions or whaela 46 through

: 50 ihen-drnm 8 rotatez, depending upon the relative
S '_ponnioim of the luge 75 end the piniona 46 through 50;

In the prezent device sach bar 9 through %8 ia provided
with only one short lug 75 es shown in Pig. 6. Eowevezy
it s wifhin the apirit of the 1nvantion.to employ nore
than one lug .75 on each bhar. -

‘ Each ber 9 through 38 1s provtded with 2 second
kin# ot prnjaction or lug 16 wbich 1n the prsaeut

f”diaclonure is longer than lug 75 and 13 smployed singzy -
or aoubly on each slide bar. Hore mey de used, nuga'
-76 ‘are diaigned to contact oblique éuiée anrfécoﬁ 74 of . ” _
N :' themo ¢uido arms 40 through 44 which are in active poaitlna
" -f;and oanse salected slide bara to alide to the left a8
' dram Birotates. Guide arms 40 tbrough 44 may be
| o rognraod aa hawing active or imeetive posztione with
| .rnayeet to alide bars 9 through 38 dnpending u@on Whother -
.. or not the guide arms sre pivoted toward érus 8.%0 o’ |

fpositxon where cam surfeces 74 oan act on 1“53 76.

1. , :'f'
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0f oourse only those slide bars 9 through 38 will be
moved to the left which have lugs 76 positioned to be
 soted upon by those guide arms 40 through 44’ which are
in sctive position, ) . '_
Prom an 1nspeotion of Wig. 6 it w111 be seen
that tha poeitions of lugs 75 and ?6 as & combination
are difterent for each of the alide bars 9 through 38;3
Ao drun 8 turns all those elide bars which.hava been moved
" to the left by the action of active oam eurfaces There
returned to the right undisplaced position b, an -
oblitarating bar 90 which hea an obligue cum surface 9;.
'511&@ bars 9 through 14 have lugs 75 1n_tholaamq relative
pogition and each will rotate intermediate gesr wheei 6# .
f: p:hioﬁ 46 by one tooth when moved %o the left into sctive =~
j'positioq by those guide arms 40 through,44. ruapectiyelf;
wbich-are rotated into activ& position towsrd q:nn'B.b§_-:
ihe action of pine 64 of key wheels ) through's upon.
projecting lugs 3. _
‘Pinion 46 will ‘be rotated zero to 2ive tooth :

atepa ceponding upon.how muny kay dheala 1 throngh 5. haw' S

| pins 64 in aotive.pouition at the start of eaeh rotation
f,of drum BQ |

As the key wheela 1 through 5, whieh determlne ‘

.the poaitiona of guide arms 40 through 44 nay be and

usnally arn displeced by the action of lugs 75 on piniqng.‘ ::"

46 thruugh 50 because of the action of canm portions 74 -
of guide arng 40 through 44 during the rotation of drnm_

8. eone provinion mnst be nade to rotain the gnide aran .

 -;"';1n relat:ve poaition during the oomplete dinplagenent
.isir,movemeut '

- 12 -
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One form of reteining mesns for guide arme
40 thrcmah 44 15 a U~ghaped chennel or lockmg bar 77.
uhieh extends soross the tops of guide ams 40 through 44
and 1- provided with a leading longttudinal edge or .-
depending flenge 80 formed by the front wall of the ;,
chemel end a back longitudinel edge 81 formed by the
resyr wall of chamnel 77. lLocking bar 77 is carried by
" two éidn arme. 82 mounted on shaft 45 and ‘910tfed as. at._.83'

to pomit movenent in the verticezl direction. Locking

har 77 may slso be pivoted sbout shaft 45 through & man. |

ang‘.le. . In thie way it can co-operate with the
mjectione 79 on guide amms 40 - 44 to loeck the. guide

| arme. in active or inactive povition as may be detemﬁneﬂ
by the intrelstions between the various projections 73
m ﬁina 64 concerned. The position of. locking bar'l?
- 1a controlled by the bell crenk 84 having a follower.

' 84d wﬁ:loh bears ageinst car BS formed on the periphery '
of. md diaon 8b of drum 8. A continuation 86 of side - -
- ama 82 .'m pi.nned or linked with auitable loat mot:lon
%o Iever 87 which ha.- & projection 87'b bearing agaiaﬁl :
‘cem 89 on drum B, Levers 84 pivot syrms 82 adbout: :
shaﬂ 45 and produce the forward end back!mrd aotion
or locking bar T7. ILevera 87 pmduce the up md down

lnot.‘-qn of bex T7, proﬂsion for which is made by alot 85 . | S

by aetion on continuation 86, Czms 85 anﬂ 89 are - -
prov:ldea with suitable events snd dwells to glve lockmg
'bnr ?7 four princ:lpel novements m propor eequence and -
con‘bimt:lon. '

'_'fj In the desoription set forth in v.5. l’atent
!n. ?394765 1% wos assuned that tho keging nec.han:l.m

"'13" '..'.
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—~—

remained stationary during the transmiseion or reception
of emch sign. Thig made 1t possible to use the simhle '
mechaniam shown in that patent for settingiup,giphezgn )
faighal combinations, ¥With the present'kayin&fﬁechqﬁiun.
however in which the key wheele 1 through 5 ﬁa& and -
nsnally do change their positions duriﬁg thé ﬁain part
of the operating cycle a oontacting mechnnimm eimilar in f'.
principlo to thst used for gulde srms 40 through 44 naw
"'ho employed. Tor this purpose ciphering links. 68
thrdﬁsh 72 are mounted individurlly rotatably on chaft
. 107 #hieh is Journaleé in an elongate beéring support

' 1@6; his constru-tion together with the slot 1435:

| permita the linkege mssembly to be moved _norizontalijr. -
" %o and from the key wheels 1 throvgh 5. Twin belleorenk
levers 109 and 110 are ¥eyed to & common ohaft 111.- '
SBaft 107 18 engeged at ite ends by bDifurcetions 11? and

1138 of one grm ench of bell-eranks 109 and. 110. ' In the :--'

' gatarting pesition shown in Pig. 1 e spring 114 unges

“-l,bellmcranks 109 and 110 together with shatt 107 to the
':;right.. The upper parts of lirks 68 - 72 are providad

j:uith projections 115 whieh co-operate ‘with pins 64 er -
.ke:v wheela 1«5, This part of 11:1]:8 66 th 72 Y

 ';3oorrnspond to 1links 15a of the nbove nnited Staten

-f:paxent. the pins 64 corresponding to the ewunt- on: qan
gurfece 16a. e lower ends of the inks 68 tnrough

' 72"are connected to five 1inks 14s of the: teletype

.':printing or keying mechenian previoualy deacrihcd..j;
 524de bar drum chaft 39 hes a cresk ars 116 keyed thereto

"‘-I'__"._ﬁ_-_"-utb a proaectmg rin 117 arranged to tapinge am mgh ot- |

- 14 -
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bellecrank 109 just ﬁefore slide bar drum's_completaﬁ an

operative revolution. This action oauses bell cranks

'. 109 aﬁﬁ 110 to. rotaote momenterily counter-eclockwise tﬁrough -

a smrll angle and to return under the aotiou of spring 114
a8 Boon ae pin 117 clears arm 10%b, . During thie ahg:@_
1n§erval thore links 68 through 72 whone projgctioﬁa.ils
strike ageinst sotive pinn 64 will be rotsted clockwise’
| through ] small angle. those links l4e eonncoted to tho
 retsted linke 68 ﬁhraugh 72 and the corresponding
'projectiona Sa bcing movud to the left, @O that the -
rolative poaition of the a!fectnﬂ projectionz S5a with
" respect to their corresponding projections 4& beeome ﬁhnt
ghown in.ﬁig. 2. Ldnka 68 through 7? are held in
 position by friction biaa spring 118 in the form of a
'.bowed leef e ghown in Meg. 3., and form the proper
relationship between the five paire of projectiona 4a,
‘”Sa-, which control the basket printer shown in Pig. 2,
B aftor the transmission or rnception of a signai

or charectar represented by the previous nrransenent o!

' Jinke: sa through 72 they are all brought into Iina amx maa :
n':;reaay ‘for the next oontactins operatinn by b°11'°"“k 19
..-;1” mounzad cn dhaft b ) and bhaving e tranuvurae bnr 119b . _
.Llfajfzon one are for lining up the linke 68 through 7 b“"‘“'ﬁ.- 

'&centanting operations by pressing against fhe hottomn ot'»  o

dla"7 the 11nks just bafore pin 117 strikea arm 109b.;. T™he

other arn of bell crnnk 119 1e bifurcated o6 at 120 to“
reeeive pin 121 on lever 122 vhich is spring biuaed iw
:oonnter cloockwine, Short ﬂhaft 1?3 has lavor 1?2 keyud_fﬂ
" e, one qnd end lever 124 keyed to the otner end, - . Pim- |
' h'117 en Ievar 116 aleo strikes lever 124 and oparatos f?* -

- 15 -
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retn:n bar 119b. _
The oparution of the cryptograpbie aevice ie
ag follows1 _

_ In the starting position locking bar 77 is in
" 4ts upper right hend porition and guide arms.4o through 44
pivoted on shaft 45 nre freo to take a right or left -
positiop as determined by the inective 2nd active pins
64, respeotiiely, on key wheels 1 through 5. At this
atage 1t i= possidle for the operastor to adjust the key
wheela 1 througk 5 te a desired atarting poaition by

'g mwsgage. Loaking bar 77 ie moved to the-left by

' hnnd,'freaing-all the guida arme 40 through 44 from
| contact with the ective pine 64 end leaving the key vheels -
S throush % free to ba rotated by hand. This adjnstment
‘4neludes both the anguler positione of the key wheels
an& the gelection of which of the pinsg 64 shell dbe activa.
It 13 to be und@rstood that a preseleoted ata:tinf poaition
'““tar key 1hee1a 1 through 5 end pins 64 15 necossery to
"_th¢ proper runctioning of the 1nvention end 48 an
1ntegrn1 part of the secrecy integrity of the aevice. _
‘It 48 thererore a Tactor to be gnarded with care 40 _.

::'.,_prevent compromiee and changed es trequentlr sa

”“ 'jpract1cdb1e if moximum secrecy is to be obtained.

Koy wheels 1 through 5 merve two eeaentially
difteiént purposes. On the one hend they can nnd-

rf“_'jusually do aot on one or more of the links 63 through

- 72 uhieh eo-oparate with the telawriter maehanxsm la :

='""'-ﬁ'j'-_-'tmmugm 40a, each 1ink 68, 69, 70, 7L and 72

-fV oorreaponﬂing to an indiviﬁual lever 15& in Big. 2.

= 16 -
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—

Here the pins 64 determine whether or not the gignale td;
" or from the telewriter assembly shall Ve tinnénittadf.ﬂ
unchanged or chéngeé_an& if changed to what degree. On'
the éther hand, the pine 64 deterginé bytthdii;action qn'-'.
‘guide arms 40 through 44 ﬁnd the elide bers 9 fhrough_}&
‘of slide bar drum 8 which in tﬁrn.act on 1nterﬁediaﬁe
' ‘wheels 46 through 50 meshing with spur gears 59 through
é3..i§épeetive1y. the szmount of movement or displacement
of each of the individusl key wheels 1 through 5 are to

experience before eack eignel combination in the telew.

. writer la through 40a ia set up for transmission or

fecepﬁian.. The working poaition of pine 64 with respect
to tﬁé projections 115 of the linké_GB through 72 13 at
the right side of the key wheels 1 through § in Fig. 1°
and with reapaot to projections 75 of gulde arme 40
" through 44 anﬁ nlide bar drum 8, on the lett side of the
'ikey wheels. o
o aliée bsr drum € mekes = complete revolution B
ror aign wbich is enciphered or deciphered, As the drum
e begins to rotate locking bar 77 drops down 1nto Iooking-

position and plvots the guide arms 40 thraugh 44 away

" from. ¥oy whesls 1 through 5 and toward the anae bar

£ 1f¢run 8. ‘ This action occurs atep dy atep,’ Iﬂékﬁnﬁ bar

'ﬁ?? tirnt 4rope %0 the lower right position shonn 1n

TR a with front edge 80 just to the right amt a‘bntting

‘the 1oeklag projeetions 72 of thoae 5uide arma whoea  :f

' -proﬂeotions 73 have encountered active pinu 64 on the

-’“i fkoy wheels 1 through 5; as showe in Pige. T nad E.

_ffflnmnaiatozy thcreatter end before any of the dr&viag
o teeth or p:ojectionu 75 of bogin to mesh wdth

- l? - ‘? 
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1ntarneaiate wheels 46 through 50, locking bar T7 movua _

-cver %0 1te lowor left ponition and pivots with it all

of thn gulde arms 40 through 44, maintaining thely -

- relntive positions., fThose gulde nrms whose prnjoct!ons

3 encountered active pine 64 rre moved forward to the

loft by the action of front edge BO om the projectiona
79, @0 thet their oblique guide surfaces 74 aosune eotivi

poaitious olosely adjeoent elide bar dyum 8 1n which

“thay can act upon the long projections or luga 76 on the
~5-a;;do vars 9 through 38. Those remaining 5uiﬂa arms

40 through 44'whose projections 7% 414 not happen to?.
encounter sn active pin 64 will have their luge or
projections 79 to the right of front edge 80 and will
be pivoted to the left by resr edge Bl of locking bﬁ;: 
77. These last éuide arao will be moved naujlfram.tpg
vheels 1 through 5, tut not far encugh to sct on
projections 76 of wlide bar drum 8, Jocking bar 77

noves ﬁownward undor the asction of spring hiaaed lcver

-B?Ithnh rocks olockwise beceuse of the audﬂen evant or

——————— et n - e

' ¢!°P:1n osm 89, - Iocking ver 77 ia then pivotea to the ceee g

fﬂhappen %o enoounter guide surfaces 74 are pushed to’ tho 5;f _
:lcft, As drum 3 continues to rotate the alida bara sre .

R T

Iott by the subsequent rise in cam 85 which movna levar

".'84-ounntarcloekwiae.

,1 Loeking bar 77 and guide arme 40 through 44

.;ﬁrnt.:n the above position during the rotation of drun 8 o

beoauac the . very long dwells on cams 85 ann 89 hold levntu

,84 and 87 in position., As slide Bar drum 8 18 rotumea o
" elide bars 9 through 38 are moved past the guiﬂe azma 40

through 44 and thoee bare having projoctiena 76 uhidh

-18 - -
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moved past the intermedinte wheels or pinions 46 throngﬁ

B So-a#d those pinione which encounter one or more Pro-
Jeotions 75 are rotated one or steps. Fach key'ﬁheei'_V

. 1'fhi0ugh 5 is rotated the number of stepafeb;:eéponéing

E to those of that intermediate pinion 45, 47, 48, 49_6r 50 E
whioh meshee with itm spur gesr 59, 60, 61, 62 and 63,
reepectively. Of course if one of the intermediaste -
pinlﬁma such as 47 should not ancourter.a projectio;§75 o
1t and the corresponding key vheel ¢ would remain stﬁ&lena:y
for thet signsl. As the drum & rotates thove slide bers

. 9 through.38 which haove gone paat 1ntarmediate whegls

.46 through 50 sre moted upon dy cam surface 91 of bloek
_:90 and roturned to their normal right rosition unleas, o
:7tor'conrae, they are slready there. _
As soon az ell of the slide bars have moveﬁ

past the guide surfacee 74 cem follower B4b of lever. 84

| reaches the end of the long dwell on cam 85 an@ mecting
"'tho event 850 1o rotsted sharply clockwise by ite emg'
.:bias. : !hie action rotatee gulde erma 46 through so aun;
lrron drum 8 and toward the main key wheels 1 through 5.
Shortly thoreafter a similar drop or eovent 4in oam 89
:permitu clookwisa movemant of lever 87 in reaponae to...
“itm apring bise. Thie action raiace 1ock1ng bar 77 %o
' iits upper right pesition and releasen guida a!ms 46 '
| _'through 50, permitting them to be rotated cloukwiu o
towsrd key wheels 1 through 5 under the aotion of biao

o eprings 78.

o ane 1m:- 122 counterclockwise and belleorenk 119

" Further rotation of shaft 39 and druu 8 canlen
'pin 7 on lever 116 to rotate levers 124, shaft 123 o

)

19 =
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cloekwiu through pin 121. Transverse bar. lmb nnu up .

-the linka 68 through 72 and erzses the fomer aetting..

Az piu 117 passes lever 124 bar 119b 1is noveﬁ awny fm

- 1inke 68 through 72 under the sction of bias spring 122!:

on lever 122, Fin 117 then strikes arm 109d and rocks

. bellecrank 109 counter-clockwiae, eérrying ahﬁft_l!ﬂ and
"the links 68 through 77 end their attacbed members Ida

toﬁmr& the key whsels. Those links whose projecﬁdna
115 conteet sctive pine 64 are rotcted clockwise a‘bma.t '
shaft 107 am‘.‘ produce the relationship detween proJcoticna '
4e and 58 shown in Pig. ? when pin 117 1envea arm 109 b

_nnd spring 114 restores bell-crank 109 snd ghaft 107 to
‘their. former positions. This action establishes thc -_

: -einl_xoxing combination for the transmission or reception

. bf. th-.é"next aigh. Cuide arme 46 through 50 hme elready
" assumed their next positions under the action of then'

b:las aprings 78, and those active pins 64 encountered by
projeotions 73 and the device is ready for another cych'
muated by the clockwiae rotation of cam foumr 875

. un&er tha comdined mtion of 1to bias epring end thc

am!den drop 89b in cam 89, _
Hormally the ende bars § through %8 are

.-._.providod with one driving tooth or projeotion 75 on.

""aaoh ber, and 1f, for exemple, the diaplacing | |
oo posaihilitiom are eqnally divided over all 1'1ve ey vheela'.,
) 1 thrm:gh 5, the driving teeth 75 on the ﬁrat a!.x sl!.do '
.hmg 9 through 14 a3 shown 1n Pig. 6, are poaitimd to

angagc the intormediate wheel or pinion 46 whieh neahu o
w:lth upuz gear 59 of key vheel 1. In the sme uay tho .
nut groun or aoven elide bare 15 through 21 havc thotr =



REF ID:A58715

Arivinp teeth 75 positioned to engage 1ntermediate uheelf..f
47 to drive key wheel 2 and so on, ¥ith sudh an ) :
'arrangement for a certain comdination of positions ot‘ .
Xeoy wheels 1 through 5 11 five guide erss 40 through 443 -
: could rnmain in thelr 1naet1ve pocitions,: loawing key R
wheala 1 throuph % stationnry. Thorefore, at least one
- of ‘the slide bars 9 through 38 must hawe a drtving tooth.’
15 positioned 20 that 1t will wesh with one of tho 1nter- :
med;ate whuels 46 through 52 when thﬁt_e};da.hargxgqp;pa
"5:1nfits normelly inactive oxr right hand:pps;tibn'ug;jf’ctad
: by_gg;do.porpions fﬁ. Yhatever the arxnngeﬁant selected
at-lééat one key whaei should move fo:,eﬁch.aign énpiphg!ﬁd :
. or deciphered, . , I_
' One or more projections 76 may be pinoed on
each slide bar so thut two or more key wheels. may a&t |
1ndepenaent1y 01 the same slide bar over guide arms 40
- thrcuﬁh 44. 0f courae more than one driving teeth ?51..
; may also be plsced on the same slide bar.
P " Onme errangement of driving taeih 7% and ’ o
- prbaeétiona 76 sre shown in Pig. 6. “heru are in all. )
’ thirty-&wo displacement cuabinationﬂ among ﬁhe fivo gnido

"{.memhera 40 through 44 capable of teking one of two -

:;:positinns. - Fxamples of such ccmbinatiqnn wifh tha iarn
iﬂ:.dhown are as Iollows: . SN _
. ,j' L L ¥ith the guide armp 42 and’ 43 or kcy |
'-“.wheela 3 and 4 in getive positions the key wheel 1 will ;

:”'fabe diﬂplaced four steps end the remﬂini“ﬁ key wheela o

*' .2, 3, 4 end 5 will be displaced three, one, two and

:f three "gtens respeetively.

Qe ¥ith guide erms 40, 42 and 44 of key

-] -
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]
W

.Whea;a"l. 3 and 5 in ective rosition, key wheels 1
thra;gh 5 will de dis,p'laced three, four, three, four -
- and fhree stops, reapectively.,

3. With guide arme 41, 42 and 43 of key
wheels 2, 3 snd 4 in active position, key wheels 1 e
throng.h 5 will be displaced four, thres, two a.nd four
| stepa, roapectively.

4, ¥ith guide arma 40 end 44 of key wheels
1 and 5 in active position, the key wheels 1 through 5
will be displaced ¢two, three, four and two stepe,
" respectively,. L
The recurrence factor can be increased by
.-add.’mg other golde sxrms and key wheels or more elide ban.
' Amther way to incresse this factor iz to make driving
ﬁmth 75 end projections 76 movsble in the esme or
suxuar way Qu ping 64. Teeth 75 and projections 76
aould be shifted rather than made active or inactive in
_tha nenao these terns are appliet to pins 64.
§ In Figs. 11 end 12 each alide bar 92@, 92B.
: :_-'_-through g6k, 963 18 provided with five arms 97 which are’
."'_z-otatab:le mounted on pivota 98, 'I‘he arms 97 oen aame.'
o oither of the two porsit:!.ons aor) as ohovm 1n ‘Eig. 1. "
'm;eu mn 97 whioh are in posi.ti.on g nq be temd
aetin and nny be scted upon by the gnide portiona 74.
'rhose ama 97 whioch are in poa:ltion b may. be tomed

imagtive and will not be acted upon by the m.tde

.'_' pm:lm T4 Arxme 97 are locked in eithcr poaition . .

| g or )by a bias spring 100 having & bent ‘portion 101 in
 a deprossion 102 1o the slide bars 924, 92B through 96A .
963. E Spﬂng 100 1e flat or lea? and 15 providcd with

LR i
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tlo.ponitioning ﬁ%les 103 and 104 arranged to reoetve aﬁa

hold punched projection 105 of the arme 97 when they azo

rotated about pivots 98. - |
: In Pig. 11 bars 924, 934, 944, 95A end 96A

are: *normal™ type A bars and their dﬁivﬁngﬁtqéﬁh 106

will engnge an? rotate intermedinrte wheela;46.through 50,

The alternste or type E bars will engmge the 1ntermediat;.

whegls Qhen in normally “inactive” or right poaition,

Jugt as thirty-two guide arm relative _

poniﬁion.oombinatione can be obtained a0 efleo can thiztyL

fwo-eiyhering-linﬁ 68 through 72 relative position

' combinstions be obtained. Through n sultable choice of

 the number of pins 64 on the key wheels and their sotive .

.i,drrangaaant, of driving testh 75 and operating

projectians 76 on the slide barp en exceedingly 1rregn1ar'
displacement of the key wheols 1s obtainead with
repetition faotor so small that from a practical etande

point the nnmbér of different combinastion seguerces for .

the encinhering and deciphering of trunsmitted and reoetvnﬂ"

telewriter signal impulses pay dbe regarded as
:aubatanttally unlinited. Certainly a repetitive
; :pastorn is not to be found in any normesl msaaage or avnn

' icunbination of mesaagee se it covers a saquenee of . mang

:'i-nillion signe.

. @he above diasclosure presente eertain means dy
whiéh the invontion nay be practiced, dbut 1t 1a not

'1ntennod to 11u1t the appended claims to the apecirie

| menna showm. The invention is presented in the elaims o
-by terms intended to be generic and to include all —

| thoso ncans bg wvhich enother might seek ‘o practico
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the invention by following the tesching herein, - Cther

méhna by which the invention may de prao41§ed would -
camprise the uee of electricsl contscts on whieh the key
_ whaal pina 64 ocould aet for modifying cipher circuita.'

°lida bar dvums wnd key wheele can be diviﬂad into two or

"more interzoting groups. There cen be separate groups

of slida bare as well os key whnels. The baaie eanoept

of 1ntaraution between key vheels snd alide bar érum

whereby ‘the key wheels influence their owm éiaplacement

may take many forme. The key wheels have the ﬁual

Tunction of 1n$eract1ng with the slide bar drum to

determine their own displacement snd to act e#umégné B
vhibh erféct the ciphering operation cither @échéniéally"
hy aotion ﬁn levere which cen tnke a plurality.ﬁf'.'
positions or electricslly by action on contmcts_ﬁhich.~-

control single or multiple cirenifa whioch oan be changed .

. in @ plurality of ways., ' The key-whéel—slide%bn: drum.

ﬂ”cémbination'cnn be used for disﬁlacemeﬁt of electrionl

ciphering means such as cyllnﬂeru or carg acting on aingle.

:or'multiyle contacts, mechnnical meana such- ag levera or -

oans or on raproducing means auch as tyne wheels.,

-24 -
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4.91pher1ng device comprising & group of main

khi vheels, a group of intermediate secondary wheels,

& $1140 bar drum, variable positicn means having

| uwwdble elamente, aaid olemente deing’ 1ndivscnn11y
'maydble in reeponse to said key wheels, means to
lock said elements in a group relation determined .

: S;feaid key wheels, said variable position means

aoting upon said slide bar drum to préduce a
variable tooth gear acting upon selected seoondar&
wheels, said eecondary wheels acting upon said

main key wheele to produce an irregular @isplacement

' . thereof of a very large number of oombination

In combination a cipher device comprising a

_:gronp or rotatable wheels arranged to enoipher 8
K signal and means controlled by the vwheels for
.- ”alcoring the position of the wheels to producc-qﬁf

1rregu1ar displaeement thereor of a very largo

: nuﬁber of cuﬁhination sequences,

3. -

_tor enoiphoring 1nte1115anoe and UVent seqncnce

:ﬂ In combination a cipher device oampriaing mmans |

. means oontrolled by saild meana ror altering tha

"f-aetion of said means to produce & 1arge number of -

ccubination seqQuences,
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B In combination a cipher device comprising
.A: 7 means for enoiphering and Geciphering 1nt011£gence :
' . and secondary means which is affected by said
moagn*nnd-in turn affects said means whereby: to
“produce a repetitive cycle of greater than a
‘million units. |

Be " In combination a cipher device comprising a
| first group of means to deliver and receive
1ﬁt§lligenee. a second group of means to encipher
‘and decipher said intelligencs, a third group of
_ mpqna-ror transferring enciphered intelligence,
means to furtho? encipher said intelligence
. 'peceived from seid transfer meens and transfer it

353E~-1 f | .’to e fourth group of meanms which co-cperates with .

_ _nnid neoond group and changes the action ot aaid
by 'Jaocond group.

B - The 1tema or novelty shown in the draving or
. dsacribed in the specification alone or in
.. gombivation. |
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Ip combination in a cipher device, a first
quup of means for snciphering and deeipheiing
1nt§i11§gnce.'a second group of means for
_éceeiving.eneipherea intelligence from said
ﬁ'rn_i;. ‘group and transmitting it to a third group
ot' h;éma. and means interacting between said |
thir@ gfcup and said rfirst group to affect the
enciphering and deciphering of intelligence by ‘

: -aza firat group.

The combinetion set forth 1n_ola1m 7
locking mesns for sald second group whereby the
apaoe relation of the members of the group mny
be maintained for that portion of the operatxan
eycle in which enciphered intelligence ie
tranemitted to said third group. '

In combination in a cipher device, a group

. of key vheela each having a series of teeth and

aeries or contact means thereen, onoipharinc

- :'uean- manged to be affected by sald contast '

| JIJV?ﬁuaana ana maans acted upon by sald enoiphering

T "::manl ma soting in turn npon aa:ld teeth to artect
"-'tne poszuon of sald key vheels.” '

. -.“,
.
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In combination in a cipher device, & group of

- key wheels each having a series of teeth end a

series. of moveble pine thereon, a group of pivoted .

guide arma each having a projection to be acted

_upen by said movdhle pine to adjuat the relative
.pcuittons of said arms to correspond with aotivo

- and. inactive pine, means to lock said arma in

adjnated position, cam-like aurraoea on said arms,
means to pivot sald arms as a looked group toward
a 8lide bar drum, said drum having a series of

8lide bars with projection thereon capable of being

‘acted upon by the cam-11ke surfaces of said guide

arme to move certain of said bdbers and form a
varieble toothed gearing arrangement capsble of

oanslng the teeth ot Bald gear wheels to change

ﬂthair relative positions and produce an irregular.
_dilplaaement thereof of & very large number of

cambination sequences.

_ In oombination in a eipher devige, a'group'or

' f;onc.u,phoz'zmg wheels having driving means end contact

..meanl thereon. a group of movable means. oontrollaﬁ
i-by ssia contact noans. & second enciphoring maans
: ,controllod by said group of movable means and means

' connecting eaid aeoona enoiphering means and said

drivc means or said group of enciphoring whaels o

]_'whoreby to change their relntivo position and

© - produce sn irregular displancmsng_thereor_pr_q very

largs mumber of combination sequences,
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12, ~ In combination in a oipher device, a first
groﬁp of key wheels having contact means thereon,
a ggéup of movable means controlled by said contact
means, an enciphering slide bar drum controlled by
uaidiﬁqvablé means ‘and & second group of key vheels
éontfollod ﬁy said slide bar drum whereby to | |
prodnoe.an irregular displacement of & very laige .

mnber of combination sequences.
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