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-_ﬁb the'appllcant above named hlS heirs, and any and all his assignees
agents, herelnafter deslgnated prlnclpals 3.
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§ You are hereby notlfled that your aprilcatlon as above identlfled ‘has been found
,ltolcontain subJect matter, the unauthorlzed disclosure of which might be detrimental
%0 the public safety or defense and you are ordered in nowise to _publish or discloge
)th inyention or any material information with respect thereto, including hitherto
iunpubllshed details of the subject matter of said application, in any way to any person
'noﬁ cognizant of the invention prior to the date of the order, including any employee of
. the principals, but to’ keep the same Secret except by written permission first g¢btained
tof :the Comm1381oner of Patents, under the penaltles of the act of October 6, 1917
(Public No.. 80), as amended July 1, 1940 (Public No. 700), as amended- August 21, ‘1941
[(Publlc Law 239), and Juﬁe 16, 1942 (Publlc Law 509) 35 U.8.C. 42; 40 Stat 394 54

|Stalt 710, 55 Stat, 657; ‘540 0. G. 233, 248,
I
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Any other applicatlon which contalns any 51gniflcant part of the subJect matter
the above identified application falls w1th1n the scope of this order. If such other
appﬁlcatlon does not stand under a secrecy ‘order, 1t and the common subject matter
'shoﬁld be brought to the attentlon of the Patent Office War D1v181on

IR SEP LW TRy

_l ;* If prlor to the issuance of the secrecy order any significant part of the subject
matter hag been révealed to any person, the pr1n01pals shall promptly inform such person
of the gecrecy order and the penalties for 1mproper dlSClOSure set out in Public No. 700,
76th Congress ‘and Pub11c Law 239 77th Congress

! i Th1s order should not be construed in any Way to mean that the Government has
‘adopted or contemplates adoption of the alleged invention disclosed in this application;
'nor'is it any 1ndlcation,of the value of such invention. In order to make the details of
fyour invention avgilable for inspection by various governmental agencies concerned
therew1th for consideration of its posslble use 1n the war program and at the same time
.to preserve your rights under the Act, it iB suggested that you promptly tender this
Iinventlon to the Government of the United States for its use. Such tender may be effected
by é communication addressed to the Secretary of War or the Becretary of the Navy and
shogld be accompanied by a power 1o 1nspect and make copies of the appllcation
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To the Conmin_ioner of Patents:

Your petitionsry , . Zemsnsss . Seffert ant enald ¥, Hefteg, ...
citizeng ef the Unité.d States and m.‘mt“.d .....
[EPVRRTPRE WP SEPRIVIOTTSI PAS— e OB
pest-effice al‘rclm.“.m,pf..m..{ltﬂ.m)..!m.. v ......
Departmait, Yodington, 3.8, — RCRETE
pray that Letters Patent may e ;rinted to -43wmm.. for the improvemen.téh in
--------- SUNINL SINIIE. PON. SLOMRIE. SORINS. RASBIENS '_
as sst ferth in ..t-ho_ar.lncxcd specificatien. . - \ >

And "n'o' hereby a.ppoint..;.a..n,..m'..'m..-“,--(hio}--‘.‘h.-m
~-Ogtien of Patiabs snd Inveatiens,

vhese address 1 , Navy Department, Wash-
ingten, D.C., atterney with full power of substitutien and revecatien, te
presecute thii-application, te make alteratiens and amendment therein, te

receive the patent, and te transact all business in the Patent Office cenn- -

cc?tod therewith.

And ghey heredby certif g... that the Gevernment ef the United States,
represented by the Secretary of the Navy, has a license under the invention

herein _l..‘l‘. ferth, and has the irrevecable right te presecute this applicatien,

R i ""‘ﬁ:ﬁ‘f”_‘!":-t SRR e e e e e e
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¥ig. 6 depiats m\\ irndex whael}
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l'ir;q 7 {1lustrateas the eleotromagoats, with their armatures,
that oontrol the op-mgm of the mschanimm in Fig. 3.

The cryptaxrwhiu\mchine with wileh the proposed imvantion
is convarned im an fvproveund ¢f that ekown lu the arplication of
Larsan st x1, erlel o, 317,45k filed 5 February 1940. Cther re-
latad spplicatlions dlw}ming various sspxete of the inproved
aaghire, sore or less ant en the presoui inventicn amd filed

‘,
gonourrantly herawith will be identifisd in ths course of the
desvription. \

|

Ae used herein ﬂal\phcr'mmjuy,ntn“ is the lstter, which may
he ary lstier in the aip;hlbat, prinkwd in the encizhorad text
whon & key is oporated during the prouess of snoiphersisnt ani the
*plain conjugate” is the leStor that in printed in the decipierad
taxt whon the key haaﬂ.n{s its cipher conjugate is uperstad during
deciphering. ‘w

Iroadly delineated, she meahine involves “code whesla® in
\
gasonde or {n a "sazse® with random or mixsd circuits wiioh operate

|

A printing device Lo print the olipher confjugats of the lstter on

an operatad ksy when thtL ksyboard is connacted to one scd of the

\
sode whanl maxe, and to print the plain conjugate of the letter

in oiphar wien & key bearing such letter is opsrated with the

‘ .
xeybosrd connsoked to the other end of the code wheol mans. The

|
mrinter is consecsted to ’F?l wd of the oode wheel maxe spposits

the wnd to xhich tho kuﬁcuﬂ in connscted In both cases.
, \
Thw switchen and eircuits harein concernsd ars sanipuiatad

to ravoras the cnnmetiar\u for ancipharing and deciphering, to

carsat the kays dirgatly to the printor for printing plain text,
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ard to out out the printins ad ofphering olrcuits ad to oa:modt Q

cortain other ciroults mv:. uontml meohanieal devigas for nuttiu
and meroising, as will bt fully wxplained hereinafter,
The wunetraotion uf the machine will be firat set n:rth to

snke glear Sha I\umim‘s and relntions of the wlentrical eirecuits.

Heferring to Plg. 1, motor 30 drives shaft 51 through worm
pinion 32 xeshed with Tora gear 33 on the shaft Lo supply pomer.
for operating the mechanical slessnts of the aachine under control

of the electrieal oircuits. Ohaft 51 and the mesns for deteraining
ths opsratinn thereof are wet forth in detail in the applisstion of
Theodors Y. Prayneaki,i Sorial ¥o. s Iiled &:»ncurmrﬂ:
herawith. The ey bcu:‘d has keys 34 for the letters of the llphnbot,
tho purerals 1 through 9 ard rero, blank, dash and repeat, and spase
bar 55. }

MWiin sxitch 56 hi}u e shalt 57 that is rotatable by handle 58
with gan lobes 59 on the shaft to contset felsphone type plieups 50)

The atnft 57 has five ﬁnuiumu, indiaated by index £1 in conjunobion
nith serke on plate 62, which positions are *Off,* "Plain,” "Reset,®
%Znelpher,” and "Duntpllar." In ths firet o “0LI? positicn all

curront io ouk off froz!u the nachins. The second position of switeh

56 ooniects the alphuh?t and nuzoral loys dirssbly to the printing

maohoniss, shomn in tha:u application of Krun ard Thienssann, Serisl
|

Ho, £ad congurrently herowith, Ths third or rssst

position of suiteh 36 actuutes pilsups (D in such & menner that
all oiphering ciroults i.\!mci thoos o the printer are opaiad end
othar circuits are olosed Lo effedl n\mhminal nperations for
meohanicaily setting the gode whasls to predetersined instial posi-

tions. In the fourth pamition the pileups 60 are sctuated to olees

the oircults for ensiphoring, wnd in the fifth for deciphoring.

Code whesl &1, q phoun in Flg. 3, has an anmilar series of
|

|
-

I - - R TR T e ittt A o e i
I ) N
| S
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sontaots 62 on sach t{m sc diwposed that one contaot on each face

e

| c
of one faoe is oconnsoted at random, or as otherwise datermined, to a
contatt on the opposite face, ae iz well inown in this ard, and indi-

5 oated at 77 &n Fig. 2u. The oods shesls 61 are assembled in & eet

9l

| 2 ) oorrespords to & lstter on the periphery of the whesl. Sach contact
|
|

6 (2ive in Fig. 4) on a spindle 63 resdily resovable from basket &4 to
7 faollitate the interchange of whesls. The spader 63 batwesn sach two
oode vhesle 1s provided with an answmlar series of spring pressed

9 plunger conduoting {not shown) extending through %o connest
tha contacts in ons whesl &1 to those Sn the sdjacent wheel. Zasket

11 &, is disposed in machine so that the condustors 66 in the twe
side neabars 67 of the basket establish conduntive relations with
sontasts 63 1n the 1ef% wide meubse 69 of the Drwie Of the ssshine

S A, S a T 4

¥ and with contasts 687 in the right side sesber 69' and thus seke
~oomplete through pathe fron one sXde sesbor 69 throngh the wheels B

YASHINCGTON | D, .

s 62 and spacers 83 to ths member 699,
: The £ive contrul whwels 70 ave idanticsl with the cods whaels

oC
1
-7
e

o 61 in struoture and zanner of asseably in the basket 64 to smtablish
Shrough paths betwesn the contuot series 71 and series 72 in side

NAvY

OFFICE CF THE JUDGE ADVOCATE GENERAL

manbars 49 and 69 b:}wotmmturin?l' and 72! in basket 64,

Aleso asseablet in baLht. 6L are index wheels 73, ssch ef whioh hes

tan randon or alxed conoeabions betwessi 1%s fades to sebt up Shrough
paths betwesn the oonteot seclsd 75 and seriss 74 through sontact |
” seriss 75 and 74%, respactivaly. The Live index vheels 73 are 3
) rotatable but are sst manually in one pollﬁon at the beginning of

enoiphering or deoiphering x message and reaasn without shange. In

<6 }

Plg. &, four index whesls shown are sst with the reapettive nusbers
\

10, 20, 30, and 40 slined with referance iine 76 in the spacers and
#ide xembers of the basket 6L, the fifth being renoved to show

irm aa ———— 2

contaots Th.

N
=

.
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Iz will of wuu‘c bs mﬂmtoqd thas odher nunbers of code

wwals, control whasls and lindu siaely nay be used as well as other

runbers of contsots on the aforssaid whesls, and that the nusber of

_ \
sode wheals, sontrol wheels and index wheels need not ds the samse.

Pixed upon #hntt‘ﬂl is member 78 having forzed %n one face &

ean-groove 79 (Pig. 3) in whiich is dispossd s followar 80 attached

| ,
to & ball orank laver 81 thab is part of & rocking bail %2 mounted

on shatt 83, FPivoled 1-‘.0 ball 82 ure five stepping drive bars 84 sach
of which underliss a eode wheal &1 and the contrul wheel 70 alined

‘harewith.
Zaoh drive bar Bk hias piwotally mounted therson a bsll erank lever
stepping pawl 85 h&vmg an atm 86 disposed to be mmnblo with the

bealli;87% on the p-ripbny of the reapuotive code wbnl 61 or control
-

whael P, us Lho came may be, with whioh it ie sescaiated, & epring

87 blasing szch pawd Bg to eming the ara 80 toward the whesl. Pivoted
on the drive bur &, sdJadent each paxl 85 is & stepping pawd lateh

84 haxing two ahouldsrs 6V and 99 thereon that are sngagesble with
the aru 91 of psal 835, ‘th- spring 92 being provided to movs the
Iatoh 88 into engagesert witl: arm 91. An electromagoet 93 has a

plvoted aruature 9% with one end dispossd under the ars 93 of lateh

88 and biased ammy from that wrw by spring $6.

¥an tho parts are as shown ic Pig. J and the magnet 93 is
ensrgizad by & puiss ut‘ cuprrent, the arsature 9, is drawi toward the
nagint md datch 33 s ‘rotnjnd clockwise through contact of arm 95
with the end of arsature Sh. This releases are 91 cf powl 25 from
the shoulder 90 and p'mlu the pawl to b rotated clockwise by its

spring 37 o that the arn 86 engafies a tooth 87' on the wheel asscciated

tharewith, the rotation of pasl 83 balng liadted by contast of am 91

with shoulder 89. Sub&‘nqumtly, tha sobation of wam J2 roves the bajd
82 toward the left in Fig. 3 and the movement thus imparted to drive

o
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bar 84 causes the wieel Assooisted with the paxl 85 te bs robuted

e

one step. Conbtinued rotation of can 79 noves ball 82 t.o\n_.rd’ the
right und causes arm 97 of pawl 85 to gontact the reset pin 98 which
votates pawl 85 buokward and effects re-engagonant of ore 91 with

shoulder 90 Bo that the arm #6 in haid away from the asscolsted wesl

untii the sechanian is sgain tripned by & pulne of surrsnt to nagnet

93. 7The benke of uagpny:te 93 for pperating the control whealy and

mpnets §9 Lor opcmt«in‘g the oode shesle s shewn in detail in Tig, 7.

Zize. 2 and 28 wil} be consldered topethar, since they pressat

a schosatis Iayout of the aleebrical oipsuits. 'hile the syutes is

deserihod as using direch current, 1% 1s to be undorstvod that dus %o

$he Ifnel kst a1l 9locbromagnoto have a $rigger solion, so that &

|
pulme of eurrent is auf‘ﬁcluzxt to oftagt oporabling, aitemating

\
surpent ray bo used nrovided mobor 50 L8 donstiuoted to cperete on
shat yipo of currwhit. A sevond swltoh 100 is provided, herein tsrmed

the asrolser switch, whlsh has two positions, operate snd sereixe.
In the first of Liess it sloses five olroults frox indax whesls 73

to thoe sispping magnets 99 of thy cods xhesls 6) und a ecirouit to

oontyul the driving chnft 51 and at the saze tire opens the serdiser

oircuits, In the second position, sercizer switeh 100 opane the

five circuite from the index wheels 73 to the stapping nagnets 99 of

tha coda wheels 6L and thy ghalt guntrel girouit, at the sase time
aloses tea circuita to thoe Live atepplng sagnete 99 of the code

whaels 61 and the five stepping magnats 93 of oontrol sheels 70 for

resetting all these wiwele it vespastive pre-detersinad initial
poaitions, as um s more fully desaoribod.

| |
fhe fourth positlon of awitoh 56 is "susiphsr.Y HEaxah slphabat

|
key 5, has an xssoolated cortact 3102 thab le cloned whon the ey is

deprassed, corplebting a eirculd Irpm supply $¢ & contaot in & pllewp
60 in switoh 56, which switoh is shown in ?lg. 2 as set for snoiphering.

O M, P—— 1 | D———r .
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If the A key i cperated, current passes threugh condustor 102 to
salton 56 thende by conduotos 203 to the A ontact at the left hand
and of ths siphisbeb nnia, Ghance b y haphasard path thmlh’f.ho
wimeke $L and apagers 63 %o, eaz, the § cootact at the right hand |

ord of the Adphabed maxe thaioo by conductor 104 and switod 56 to

the ¥ asgoet 105 of the|peintor witdah sats the printer to record the

lettar H 10 the anaiphersd aessage.

T current then :;um- feom prinker sagnet 105 through the
camon lead 106 Lo sarolizer awiteh 100, thence by sonduster 111 te
the printing timing contacts 107 which are closod by sam 108 oa
sinft 5 when the shatt|is stoppad after the completion of one

mvbl.ut!.on, thenus tirough the operating dontacts 10? of eluteh
releass magnot 130, ms.J:n teips to angoges the oclutoh (mt lhm)
through shilch shaft 51 l- driven and which s dlasngeged after eash
sosplete nvoluﬁion of stalt 51. B |
Qutch trip sagnet I10 alec serves as a locking -M ts
prevont a subseguent relenss of the gluteh by operation of snothu-
kay bofora & revelubion of suft 51 has besh swpleted. Mnrnl

bar 112 underlies all the alphuabet. keyo #o that an acy key fe
cperated it 1s depresssd. As 49 shown in Fiz. 2, the umiverssl dar

‘112 whan not depressod h|01d!i voribants 113 sopersted but when 1% s

moved downwardly these {:;oxttmts alose and sstablish & elrouit through
the contasts Lk, conductor 135 and contacts 116 to dluteh trip

mognot X0, It L5 thus LPPEHH% that the sagnet 110 #d1l resain
snergived until wsivecsal bar 112 hie apein woved upwardly after
raloana of o key;
Arter shaft 51 has turacd tircugh one-fifth of & revolution,
the cam 108 hus moved to perait conbasts 107 Lo opan, breaking the
sizroults through the codl whuals 61 wid tha printing magoets 1053

and st the sane time oom 1A7 on shuft 31 dlosos contaots 118 to
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| spebxive stepping mugnet 93 of the third ountrol whesl 70, seunting

Irom the left, by way 6‘{ contect 12l that is closed while switch 35
is in the enoiphering and daciphering positions, bt open in all ether
ponlticns, Thus thie thilrd wheel 70 turns one atep vach time & letter

is prirded durlng the p\mcﬂual of enaiphering or desiphering.

, |
The wlegirio oircuits sre tomiasisd 3o insure the utaost degree

|
of unprediotabllity in the ousnging of the patha batween the alphabet
keyn 9l sl the print,im‘; davice during saoiphercant. This 1s azoom

|
piishad by having ona, two, thres, or four of the uods wiwels &1

xove one step after uni‘ll tine & lettor is printsd, the nuaber of

wisels &1 that move at n\n;r ons Lisme und the seleotion of sthe indivi-

\ ,
dual wheels 51 to bs atepped being detormined by the control olroults

and purticular poaitioni\ha of the contpol whedls and {ndex wiaeols.

Godo ¥imols 61 and Gontrol wiweis 70 ave interchanabls ad reversible,

ench having 20 sontacis on sach facy, intsrconnected at randem, sush

as A on ono fege Yo 4 an

bt she Greangenont of $he connestions is proforably not thes sama

\em othor, 3 o ouo to U on the other, sto.,

41 any two whedis. Iudmlk wheais 73 nave tean reosdom or mixed eonned-

tiony Lebwosa the faces A\r eadh, the wiring pattarns in ail being

differsat. It will ba noted Limt no xechanizal cesus to weep index

wicelw 73 18 provided, thoy baliyg sel nahuslly end recaining unchanged

|
throuph the coaplete BASRNEa. \

 Yasly of the whtalJ 61 and 7 has & pecipheral boss 122 (rigs.

|

4 and 5; whiah on the t,hix"d conbtrol wheel, onge eagh revolution, moves

|

eontoot strip 123 Lo nln»? & oircudt through sonbaste 134 and 135 and

|
gonnoots wire 11y to the *t.-ppim magnst 93 of the fourth conbrol

wdivel 70 cod causas the fc.\tux'bh whool to rotale che atep. In itas turn,

Liw boss 122 on the fou.rtﬂ control wioel oporstes contagt strip 126

to olose contacts 127 and so connsat the sie;ping sagnet 93 of the

second control wheel 70 to“ the wirs 119, thus sffecting msterwise
|

IRV S |
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operation of the mrd,} fourth, and second sontrol whesls. The m-u o

xnd £17th control whesls are not changed during the -rs.uq ot on-
taxt but are set at prun-an.god poniu.uns. it -m, -r aoma, h ) |
arierstood that othap ping mtinm or the aantml mdi ay bo
used And that he first ad £Afth control whaals are not uuuuﬁ;
motionless daring the m-itlna of one texhk,

| The wire 120 ia mmﬁbtﬁ ta four aontaoks 128 ab dhe mm
hand end of théd oopt.ral vimels TO; »o that four pakhs ihmuh i;ho '

control whesls 70 sre supplied with current. It will be understoed

thot nors of Less than four contacts 120 ab the right hand ead of
the control wheald 70 -q‘:r ba monnsated to the uondnaior 120, Atibg
left hond end the hmt:#—zlx pathe through the control whaels 70

are connogted to nina leads. For exawple, one lesd may be Qm:s’r_\uotﬁ

‘o six patha, one to five paths, ons to fuur pathn,'ﬁw othiers t»

three paths esch, one tu\ tmo paths, and thrae olham to ons path sash,
g0 thet the total 4 t y-six. It is within the purview of his
{nverdlon thit cthar greap soabinations may be ugsd so long as sll
twenty-slx puths throu;h\ the controi wheule 70 arc conmecied to dhe
irdax whyele 73. The nine leadw from the left hand end of the sontrol
wheals 70, dasignated geserally hy 129, are at thelr other sade
conreoted to the lafd hm‘ﬁi wde of nine of the tan paths through the
imex wheals 73, thus lc‘nm‘; one of the pl‘hhl. threngh the index _
wheels w#ithout a mrmt.\lupply condestion. At the right hand ead

of the indax mase the ten paths t.hrough indax shweis 73 are oanmotcd,
in prouns e‘:f two, to ﬂvﬁ: ont=put leads deslgnated generally by 130.
It 1s thus spparent !;mt,,‘li since thers are bud four pathe through the
sontyol whaole 70 that nr‘\wry ouryent thers can ba no mors than fous

of the condustors 130 that are supylied with curreut but, deperding
upon the fortnitous qrru\umnt of the paths through the control wheels
70, there may he fewsr tHan four. Due to the connwation of the pathe

|
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in groups ae shove dsnoritesd there will alwarys bs st Yeast one of
the outul sondwaiors 1\50 st will aoryy surrenh. 1% i evidess

e 3 odher growplings of she right hand end oontaots of the iadex
wheel mexe moy e seuloysd,

Kaoh of s mndnqmn 130 is oennsoted through a raspsotivs
nedr of condnoke 181 E switch 100 to o comduclor 122 and Yhensge 0
a vaspaolive etoppiog ufmuat 0 of ke cade whesls 8. Thus ke

|
nosbey of the ooda whut\u 61 shat sre moved af oay ons Hime depeuds

wpon She xumber of nn\cnm!uotoru 1%0 v,“ that dlme, A further clari-
fidatios of ha sanner !\a vhigh the uapnets ©9 are morglzed will be
Bed by conkidering the lmmtiom batvesn the right hand eod of the
i{ndex whasis 73 anfl the i“ﬂ handt and of oontrol whesls 7. For
sxammle, Wo paihs Shrough index whesls 75 %o which ons of She coa-
ductors 190 im oonneotsd may We 2% their other sads connsated to
conduators 129 that are reapsctively in oirouts with six paths snd
five paithe through the srol wheals 0, snothsy conduotor 1&0‘:-:,

be aonneotad 3o four paths and dhras pathe Shrough the wheels 70, sifl}
snother 4o thres pathe and fwo pathe, snother to one path sand ons path,
and the £ifth to one padh and xarc pnths through the acntrel whasls 70,
¥hile any auwher of \anmt aonssations 178 wny ba weed, exper~
tence hap shown Hhet the mowt sdvanisgeous soaber is less than the ‘
aundbey of wvheels belng stepped through ths index wmazs, in thie dese
five, IT fivs tnpud conusablons are saploysd, «ll af the cading wheele
81 may be stovned % one ¥me and ¥hus the soranbling of she oirsuits
vould be diminiwhed and if fewar $han four aonnestions ars sade thers
in a ponmuu shat nons of hm ocoding wheals 81 aight W sterped
At sone onr time,
¥han switoh 58 is in \ihu snoipher poslilon $he % key connmcis

to the X lead 102 and tha ‘\muu Bar 35 1 =onmostel 3¢ the 3 land 103,
3y the switch 58 convaol O‘\t‘mﬂlﬂ!lb‘n! 123 and 154, vespsotively, Fix. 3.

.
=1 0w ;
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‘nm, when the T key ia oparsted dhe oipher conjugate of X is printod '
Y ’ i |

and this wil), in deoiphering, with comeations 133 snd 134 in the

doktad Xine poaltions, give the Istter X in the plain text in place

ol 7, aw ARG for 70RO, lovever, the lethter I is no seldom weed,

and the subebitution of % for 1t ie 3o obvicus in the words where it
otourg, that no ALLLiaulty sricsa.
| . .
for decipharing, the connnotion 135 Is mved to the dottsd

1ine rosiiion to opmn lh civcult to the 2 printer sngnet 105 and
eloee the ofreult to ¢

the ey of the cipher Annjngnte of % in tho cirhor rassate 39 operated

to prist suppress mgnc,p 136 and pravents tho opsribicn of the

s print mupprors msguet 136 mo that *hen

the Lipulse that would othernias havo gons to the O sugnet 105 sods

printer to recoid ooy iuttar po that o spops apuosre in the text.

The fifth poaitﬁon of switch 456 is "decipher.” Yhe decipharing

& arsaxe iho alpmbst,; stapping, and Indsx vheals are x11 aet to

the gavg inttisl pauitifm Az whsn Lha ancipherent. of the message

wis started, xo that identionl through peths are sstzblished.

Chanzing the suiseh 36 1o tha decipher positiica alters the pileups

60 #p ennbzols 101 of 2oys 34 are conischod Lo the right hand epd

of ths alphabet mwse sud printar masznete 10% fo thuy 1sft hind end,
- | ’
Thus, the paths through the cude stheals 51 baing the sase as during

tha aosirhering operation, 1, say, tho X key §i le opsrated, cone-
|
sequend upon tha appozr;;nﬁa of %hat latier in the zneizhered srsssge,

tha sqirrent will tmur‘n ¥ YLsad 104, go through tha wheels 61 to

the £ Jead 103, enl Lhenen to ths & printlos asgned 105, sod the

letter &, whieh has b‘m‘n apgixad ag Lhe plaln 2onjugats of ¥, will

b3 printed in ihe dsciphered text. In 1iks nennor, shen the ey
basring the cipher conjugats of 7 ie oporated, the curremt will
|

flow to print supprice Aegoct 138 and a spacs w11) appear in the
dociphured Loaxt, The space bar $5 in rendorad inoparative by
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1 action of switch 56 when dnoiphnring, | ; 7‘ R 1

|
“REF IDYAGUSIE7
T :
1
|

The second position of switch 56 is "pln:ln " The udain!

o

oo
|

may b- used as an prdlmr: typnritqr with n:!,t.uh 58 ut at tht

i <
I . =i L. r ’ N
: e o - .
' T
[N d

W

4 plain position for rcaoz{ding plain lenguaged. Tha A prlutc&- ugn.t ‘
R
5 105 is then directly in\circuit« with A contact.u .1,01 through pﬂoup-

; “ 60 and the comeqtion 139 tl*orebatwaen. The uppor pilcu,p- 60 rmin 1

{ . as shown in Fig. wh:!lcl the movable olemeﬂt of the lmur pilnup il

. mwoved to coentact the upp\er fixed element tharoof, Jthul oonploting

: . the eircuit from the “571 to the printer wagnet. The ecntbast connsce
10 tions 140 and 141 in ﬂliLCh 56 ars open im the enciphoring and do— E
11 adphering positions of switch 56 wut are closed in the plain position

o ra

15 #o that current is supplied to dash (=) key 142 and to the numeral
‘ |

GENERAL

O, <.

= .- | keys 143, The printer magnats 105 for these keys are connested o , i
;f i 14 the coxzon lead 106 ﬁo that the cluteh trip magnet 110 is ensrgised E
12 .: 15 and the shaft 51 ia cmwid to rotate when one of these keys is
“S i 15 | operated. Also, in the ,I_llllin position, the contact connestion 134 j
g ; 19 is moved to the dotted line peaition and establishes & oircuit diroqtl.y f
ILL: Z 15 from space bar 55 to the \Priﬂt r.luppreas magnet 136, and thunc. by i
B !

19 contacts 107 to clutch tAp magnet 1103 “While the machine is biing \‘
used for plain typing, the contact connection 118’ in switch 56 1is

01 opaned so that no current| is supplied to the stepping nagnets 93 and

99. The code whoels and control wheels therefors ramain motionless.
) A \‘ ) .

The third position of ewitch 54 is *resst,” in which circuits
., | are established to move the alphabet wheels 51 and the stepping whesels

e 70 to rupa'ctiw predetanﬂin&d positions to bagin the snciphering or

. from the "operate" to the “zerolze" pogitlon,; cloalng oircuits through :

\
the contact connections 1&%. The conbtact 145 is opensd amd cuts off

|

1

1 )

3 | o deciphering of a massage, | The gerolzer awitch 100 is manually changed
| § \

)

!

{; g current supply to the alphﬁbat. koys 54 and the space key 55, and hence |
3

to the through paths in th? alphavet mhuels Ol.
‘ : 0
| |
» . ' \]

|

wl de




e —

e :
WAVIAG-Pat, Form #17 REF ID:A60515
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|
1 | Yo reseb the ocde wheels £1 and the control wheels 70 %o thetr
initia) positions, ttm! lonk key 146 and repaat Key 14T m‘hll,d;

down,  Tne fovosy clospl pogiroudt thrupgh the privt sappreas ragnet

TR e W

135, contacte 10T and 199, Lo the olutch trip magnet 110, a¢ that
- |

\ | ,
5. aunft 51 is percitted Lo robato. Xeeping ropout key L7 deprovsed
breaky tha cireuit thrvugh copkects 114 oo that no holding circult

1 1
| i established to the }ugmt. 120 and henge the elutch trip is hweld
‘ - . N .

g Glsargeged and it Iis mt pucaienry to relezze tha blank key alfter

9 sach revolulion of ahaft 51. Ups k37 on shait 5} a}.oﬁaa é:‘anﬁueits

118 onoe during eash :Lnrul&im and pereita the wrrmt to flow
ﬁ’mbugh uonduabor 1i% to tiw conbnsts m and thense by mdﬁdbanr

143 o the :te;pi.na; mz;mu 93 and 99 of the control wheois 70 and |
wode wheelw 61 which f.mm taace Whacls to ba ToUstad 0By aYey each
ravadubion of shgft !71. The stepning of thase mml,t" cc@iﬂmiﬁ’z‘: mﬂ.

WASHINGTON, D. <.
—
H

thy pariphocal boas 122 on wach whesl aots upon tho xamcti';‘a sontast
strip 150 uanuoistod with tle Miesl %o break the otroutt ‘to the ri-l |

JUDGE ADVCCATE GENERAL

spuctive stapping Mﬂ%ﬂ@k oy ppmmg sontugts 151, lumting tml at

~

thole "Zepe® poslbion. F
Afler 131 of whaale 61 awl % hiave mtopped at ngero® dun to

NAYY TEPARTMENT,

DFFICE OF THE

Lhs cpuniog of Yhe umiur conlauke 151, the seroiser switoh is
matmally set to ths ﬁ*opurw-“ puitiogx #¥ith mmitch 59 rﬂmi.ﬁfm\g in
Lhe “reset® panatiani ¥ith the swiichss ast in £hua plbiﬁiaiiﬁ, ’

di® Lo thoe Last thel ib thy resub pusdtion of switan 56 the mn‘r.uut
137 iz soved to the uthui 1w position, & clrouit is et ﬁp i’m
aenduotor 144 thmuﬂx conducbul 158, cuntbast 157, conduator 1!*3; o
soniacta L4, sud nmﬂuawr 55 40 o seaind prink supprass wzgmt.
ishe fhers is wlco {anhbliuhud » adrcull fron cunduvter 152 by way
of stadustor 137 Lo Jth& gontaot 158 apecelalal with ebsh of tha t

T
(@8]

Fogs 143 of tho nuwesruls L b by Lhe conbeot 141 belig open and

O

o

) de-anevgining Ul ccr’mtaats L30T of keys 143, mumrals 1 to 9. Xach
U .

|

&iﬁiﬁéﬁt%@" : SRS **“‘ - - R . i wa}b
!

ol

-
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1 of ths nuxeral Xey i:anﬁdt- 158 I8 cauwated by 3 cunductor 139

2 o & peapsotive &fé}ﬁpiﬂ‘a sapat 93 of the control wiasls 0. The
ey of numeral L ig mﬂl‘#ahﬂ Gt abap Lhe cantrql whasl 70 &t the

4 lefh hand snd of the atepploe vane, the koy of muand 2 is counseted
to nten the ssoond ?t,me}, Prom the Yaft berd aid, sto. Thnd by Pe-

(&)

[

6 pestedly oporablng ‘rir‘mra".- huy the zontrol whesd zoverned by she

7 stepping mognat connecked thereto dan be rotated Wy precrvinged
8 position to stact Yhe GI:f,nhormnh m: deciphepaant of 8 VEOBRLC.
9 Alrg, nints the owibeh IO is In the qporzbe position the cenhtzots
10 131 wi¥1 be clowad, thﬂimntuct 138 will be Aosud, ond the coutecte
iJ 11 3kt 1L amd 125 w411 ba‘n apite  Current will fiew throupgh contaat
'% A 12 138 thenas through coadustosr I00, the fouw conbacta 146, the through
; 13 ;;ﬁth;: in the contyoel vhecls 70, conducterd $26, Lo whowin 73,
g 14 sofdustors 130, the eonbrota 133, amt coitducters 132 to bhe stopping
; { 15 ungiobir 93 of tho sods wheele 81, mo that bhe ocds whee)e FILY b3
‘S 16 shappisd dn & hophagied sinnor durdng the final satiing of Lho
:% 17 eonbrol wheods 70. It w211 of ccurae ba undaratsod that Wk code
JU 15 wheels 61 and the :rtappll{; whaels 70 rey be set menually, if proferred.
E 19 The frat pc:sltiﬂt;t of oritele 56 is 7off."  Tho ewitoh 56 operstes
‘ 50 & wuap switch 140 to montrel tho mipply of dloctiriu power ke moter
o 80, and to the othor eleotric tirecuits in the raghingry, tha audiine

being Auprlicd with pouss £n 6id positions of swibeh 56 wacept the

off pozition. This awlteh 56 sleo opuratos o contredl $o oause

o4 mtemetic sopuration of the febters in an enciphersd eascage lnte
groups of five and to pravont fesding of the tape wpon whieh the

‘, Aetters ares printed rhit“}t in the renet position. Hewsver, since

: ‘
P
i

o thano raghaniyne ere nch & part of the prevent inventlon, and are
53 MIYy ghovn and dsgarids] In the vunowranily f1lsd foplicebicn of
- Sarial Ho, theyr are ot ehown in the

\

prannd drasings.
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Interchangeable mim:'a 162 ,u: dir:-rmt vm).nu u-n o
supplied to adjust the ;hva&swu of the almmgmt uirnultt
for cpwration froa skrses of diﬂ‘trmt voltages, ind upu-k o
; .,“; i, _
BUppreuecrs couprising & rwh&m 162 and cn:awaihnnﬁ 163 ulr
Soatal o)
be donnsetad &% wbmaw‘r points wa dunirwlo. » ’1

fhe invsation mwrxbﬂd fieraln paay be nawrmturod m& nud

by oy for tha Gowr:mnt

govarmrntal purponas ¢ l Ithoud the payasnd of :.n;r rojzlt.iu thawn

oy t.haromr.
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‘ 1. In » oyslioally eparable cryptogriphic machine having & . j

ot of stepwlss rotatadle ‘nod- vhsals, mevhanisa conditionable o to mntc
asid wiwels individually, mi & respuotive slectrically sotusted deviss ﬁ
aseociated with each uhui} to condition in a randoa sanner said mchm- ’f l

ism to wtep such aswooiated whesly & sst of control wheels each oarry- vq

ing & plurslity of nonrluot-/:lh wlsmsnts having \heir edls randowly
acnnected to contacts at ttm Oppasits facss of the respective ﬂmh,
means cooneoting each uid slessnt, into a respeciive t'hwugh s e

|

means to step one of wald contrel whesls each oyole of Opn'tucn, nm

to cperats meterwiss the m wheele adjscent thersto, s fixed ingut “‘ S
sandustor sonnsoted to NPP’-Y current at ons and to sy four’ o2 said ”q
through paths postéioned i ocneat therewith, nine fixed s, o
duators eadh conraatad to at Least one contast disposed o be in wn-l ﬂ;;
duotive pelation with the o\h-r wd of & respactive through putb, lo o
that the nine comdugtors constitute output conneotlons for &lil the
theough pathsy & set of index whaels exch zuming ten qmﬂugu'. ' ,,
elewerits having thetr 'Mi randonly connected to contaste av uu » :d
cpposise faces of the respective Lrdax wheels, seans mmmg '“h‘ ‘ j
, index wheel slemsnt into 4 respective index through pith oach of : ‘H
witch excepk voe s oomurmaxy cornactad at one end to & remestive *"

4
said output eonductor, and five fixzed selettor coniustors m“xﬁ o 1 1
3
-#—',J

place each in conductive T-htinn with the other wnds of two of niq ‘
srdex thycugh paths that are positionsd to sonnest therewith, sssh A

of the sslector osnductors being vonnested to a respectige said -

g&{ﬁ&"gaﬁ3355535#555‘5@34@“&-\&nl-'

alsotricxily aotusted an to affect stapping of the esscolsted j
| scde nlisel when onrrmt a ouprlied to the welsotor somductor, the #
: total nuzber of dode wiwels %0 stapped not excesding four at any i %

} . . . - o
i 1 2. Ina oyaiiumy( operable cryptographic machine having a «
s

T T T e e e [ RO s~
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set of atepwine rotatable ;c,odc wheels, mechanien sonditicnable so

to rotate ssld whseln imx’vl.dutny, and & respsative elsctrically
sotusted device quhtoJ with savh wwel to pondition in & randoms
sanner wsid pechunima Lo wbtsp such asssciated sheul: & et of control

wheels each oarrying & plurality of condustive elemsnts having their

srda radonly conmacted to oontacts at the opposite faces of the

respsutive whaels, means {ammt!.ng aach sald elerant into x reapsctive

through path, peans to :Tngﬁ sald through pathe in « hapharard

manner, & number of fixed lmnub conductors sach connectad to supply

current At one end th & respective through path positionsd to commst

tharawith, said muxber being not grester than the number of aods
wwala, & seound nuebor of {ixed putput conductors, grestor than the

nuabey of said gode uiwels, disposed to be sach in condustive relstion
with the othar and of at lesst ore through path so that each throwgh

pakh has an putput connsotion, & set of index whoels each carrying

sxid eecond mumber plus ﬁ‘m of aorduative elewents having their ends
- randomly connected to conbasts at the opponite faces of the respactive

. Jndex whaels, msans connecting each indux whesl siement into s respec-

2
3
&
3
6
7
8
9
10
n
.
13
13
15
162
17
ol
19

! - TR v‘_c;,,;“ Anviex through ;:.tu wach of whldi sxaept one is ocuductively connected
’ e ﬁm .t one #d to a respeotive said cutput sondustor, and fixed sedeator
e I oﬁnduntorl, squal in nu.‘ﬂ;nr to mald code nhwels, disposed to be in
; . _ n; ocndustive relation with the other end of at least one of said index
ﬁ“ 2 through paths ao &hat ad‘ the Sndex tlirough paths are o?mutnd Lo
. 35 the sslector conduotors, each of the seksotor conduotors being connect-
‘ 2% ol to a rwapsative sald a‘lmtrio;l}.y sctusted means to sffect atepping
X a7 of the ssacolated cods wheal »hmn currsat is supplied to ths conductor,
‘w 2B the totad mucber of codcjvhnlu so stapped not excesding tha nusber of
| 29 ald Ligut conductors at sy one bime, |
-
I \ i 3. In a oyclioally operabls aryptographic machine hawing a set
“‘ 3 of stepwise rotatabls ocde wheels, pechanism ¢onditionable so to rotate o

Py e - e Tt T o | : oo T ST I e e e L W A o] iy L0 M
B L _ | S ST Ty :
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maid mechanism 1o step sioh asscolated wheelt « set of comtrol
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x
1

sald wheels individually, snd a réspeotive elestrically actuated =
device ssscoiated with urh siesl to condition in a raadom ;umfx “ B
whesls eash oarrylng s plurality of conductive siemsnis having

their ends randomly coml\cm to corkacks at the owouih .(acu . -
of the respestivs shaels, means onnasting uah nid dmgt into 2
respsative through path, hemis to charige eaid through paths in's "  .
haphasard sanner, s nusber of {ixed input conductors, nub ;rutar a :
than the nusber of said c\:\;do whenin, d.hpon:l to -upplgv eurmt o i
at onw end to a like mﬂ:w of said through paths pmiti.onod to

sonneat theresith, and means to connest %0 a respsctive -icat.rhnﬁ;ﬂr”

+ veramins

actuatsd device each of ax‘t ungredictabie nusbar of salid tlrgna;h pathn
S

to which ocurrent is supplisd by aald input oomiuot.oru, the nunh-r

G,

of through paths so aamu\nt.ud in any cyole of oparaticn being not

groster than the number ox“ said fnput conductors, thareby
to atep the code wheels rt%ap-otiuly assooisted with the said ‘. ‘
1

devices tims supplisd with curreat. . -

4y In o oyalieally o‘psrabh gryptographle machine haying a

sst of ptspwise rotatabie code rheols, mschanism gonditionabls ac

|

to rotate sald whoals viduslly, and a rospeactive electrically

actuated davice associated with each whoel to condition 1:: 8 ran-
dor mannsr said sachaniss to stap such ssscolsted whesl: & mst of
aontrol whaols sach umﬁ.\nx & plurality of condustive slemsnty
having their ande mzdanlyl cansected to contacts at the opposite

faran of the respoctive uh‘nlo, moats gonnacting sach elexent into

LT e, T M o . (T W

a respactive through path, satd control whoels belng zourted for _

fxdividual stapwive rot.amlm to sake possible the chenging of said

through pathe, & pusber MN Tixsd input conductors, not greater than

the nusber of satd sode wheels, disposod to iupply current at one ’

“ond to & Like pusber of u‘m through paths positioned t.o oomot .

|

[V SV |
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thorenith, s asans to nomuot o & respective electrically utuud
dnvics oach of an unprndintabln numsber of sald thrmu;h pn.ha ta wfz&qh

ourrent is supplied by asid {nput ocnductors, sho xmahar of t.hm:rh -

paths & ‘conmsoted in any ?3’01& of opsration baing mt. grutnr t.hun '

the nusber of sxid inpub conductors, thareby to step the code ,h. nh o

raspantivaly assoclated ‘«,iLh the sald devices thus tupplm mn

gurrot,. r Ly R T s

5 Ina oyalically Lpur;hh uryptogrnphic uchin- hum; a
ast of stepwise rotatable /w!c whaels, mchanisx oomitimm u |
to rotate said wheels mduimm;r. snd a respective oltu'b:'iﬂlly
actunted dovice sssooiated with sach sheel to euzdition ina nndon

mennher said wechaniss to lhp such nmhtld wiecls . et of indax

whesls each Grrying ten sonduntive slemnts having their nrdu uﬁ-

e may |
cwnly c-omlut.ld to contacus at the opponite fuo- of t.he mnputiu

mu nhm-; A.&T."&Gﬁmtxu sach wlesant into & nqmtiu mmﬁ

p-nt.h, um 'ao 'ﬂppll' t at ore and to an unprudicbablt whbh

mmb-r or md thmugh'pa ot exossding rour, the punm tn i:inh a

|

oarrent is thus mppl’hd ’ahmgtua unprudiu’uhly rmn ayols to oynl: )

ey

and Tive tiznd nl-ctor conduators dhpam to be waoh in cmdm\-in
ralation with the othor cfu‘il of twa of nld through plth! thli m :
poaltioned to oonnect therewith, sach of the nloutor mdumrn o
being connscted to s ru:Lnobin said destrically ucmuhd mum h
s{fact stepping of the umohhd code whesl whm turrmb :1- mppm

N—_— /

°° the condustor, the tuul mubnr of vode uhnl- 5o u,cpp.ﬁ mg -x-

cmding four at m:r one tin.

4. &n.» mnmﬂ operatle oryptographic macthine having ;‘n:
:};t; of staprius mtatabio vods whoels, meshanlsm conditionabls so
to rotate said wheels i:%aivm{mlly, ard * rupmufa tlwt:ionl).y
actunted davics tﬁcuht’hd with each wheel to condition ina radon

wnoer sald machaniss ttl atep sush ssmooleted wheel: & set of index

|
|

|
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whosls axch carrying mxﬂmtiw slorents gmﬁtar in nuckar than the
| ‘
risber of the cods wheels with esoh slacent hoving its ende randoady

connectet Lo contacts on c‘appn-nn faces of the reapastive sheals,
naans connacting eadh elecent inte & respective throush path, means
to supply surrend st one m:l to an gnpradictable variskls nuaber of
axid u:mugh pathe fowar .'m nusber than the nusber of the oode whaels,

| |
the paths to which current ie thus supplisd verying unpredictably

P EFE © 0 v =&

|
% | fyom oycle to oycle, and fixed selector conduators s;ual in nusber
‘ 1.3 to tha oods vheels disposed 10 be in conductive relaticn with ths
|
18

cther ends of at lesad one throwgh path positionsd to conneot there-
16 with so that all the tirough paths ars sonneoted to the salactor

| 17 sonductors, each of the solechor condustors being connsstod to A re-
A 18  spostive sald eleotrically usotusted device to offsct stepping of the
B ‘ |

B 19  asscaiated code wheeld lihﬂ"l surrent is mpplied to the solector eon-
\
duotor, the numbor of audﬁ: whaele stoppod al any one time being

B

always loss than the ‘tutn)j. niber of the code wheolu.
|

7. Ina uyc;iuﬂl:‘r oporable ¢ryptozraphic machiine having a
zat of atepwine rotntablt'uogh wioels, machaniss conditionnble so
to rotate said whooels ind;vidnally, anil o respective slestriocally
astuated device nuocriaf-ﬂ‘:l with each wheal to condition in a random
wmarmer sald msohanimm to Ltcp suoh asscointed wheal: input conduators
fewer in mumber than the oode wheels, haphasardly variable pathe grsater

in nuaber than the inputs so dispowed that esoh input Is oconnested to

ons of the patha, the paths o ccarmeted being variable from oyels to

aycle, oupput conductors fewor in nusher than the paths but greater
in nusber than the input conductors, esch cutput conductor being
sonmmoted to at least ons path so that all the paths are sonnected
to the output conductors, & second set of variabls paths esqual in
munber to the rusber of ontput sonductors plus one, sach cutput cop=

duotor being conneoted to one end of & respactive path in ths second

BFB E B EE © 2 a4 w v+ w BT
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ast; and ulaamr acmdunmrn squald in nucker 1.:.-.- laid d-mu. each |
selaotur mnduct.or being ‘t}omaotnd to at least cne path of ua

sescond set mso that a1l pa‘ths of the second set m mmmatod tc ?ahi

s3lestor tonductors, each seledior carduator h:ine; &ho wmuctad

W oorospacitive meid &evﬂau, and a path of tha taccnﬁ nat w!.tb w‘ﬂ,ch_‘ -

any selector cobiotor ,tm condudtively asﬂuaintad baina dfomaﬁba} or. a
st avansubed through to "km inguta by the output umnductart nni the

haphazardly varisble pat.hn deperding upon the fortultous arunzmnt

of the haphszardly Variah‘vlt paths.

\
8. In a gyolina opsrabls cryptographio mhmn hu!.na .

to mwbate said wheels individually, snd & rospective dlectrisally

aotuated ddavice asmoolated with each wheel to coniition in a randon

|
ranner aald wechanism to “itm such associated vhael: o sob of index

sot of stopwiae rotstable code whasls, mechanian oondltimhle »

vwhasls aach oareying oon-luot.:wa sleranta greater in numbsr than the
nuzbar of the gcde wh-ulq‘ nith sach s)emant having its snds randonly

sonnest.od to acontaotp on‘oppouiﬁa faoss of the respootize whesls,

nmeans cennooting eaoh elenent intoe 4 roespestive throuph path, msans

to supply current at one and to an unpredictably variable mwber

| .
of seid through paths nod grobter in muder than the mucher of the

voda whasls, the paths to which current is thus supplied varying
|

unpredictably from cyfnlc‘ to ayols, and £1ixpd welector eonductors
ool in muder to the n}m’io uimola disposed to bo esch in somductixe

|
relation with the other sids of at lexst one through path positioned

to connact tharawith so rhat all through paths are connected to the

sslsctor conductors, :‘um‘h of tho selsctor aunductoral being connosted
%o & respsctive said alajut:rianll;r antuated device (o effest stepping
of the assoclated code whasl mhon current is muppllied to the welestor

|
conductor, the varlation in the through pathe to whioh eurrant &s

‘supplied providing that the nusber of code whoals operatsd and the

T~
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individual code wvheels opu‘!rabod ahull vary from oycle to syole.
\
\
9. In & oryptographic mashine having & printing device, & key-

board that includes nlmrac‘ctor keys and mschanioal operation keys, a
plurality of uryptographiu‘ and printing circults each of whioh includes
a charsoter ey and sald ﬂrint.ing devioe, and operating olroults sach

incluvding & mechaniocal operstion key, said circuits being combinadle

into different aroupings to sffect encipherment, decipherment; and

|
plain printing of text and to resst sald eryptogrephic airouite to

an initial conditionr a c‘mitoh to condition the circuits for opers-
: \
tion in the groups aforssaid comprising a plurality of contast pile-

ups whereof sach contaoct :rir 1s conmmoted to a reppective aclrcuit and
& rotxtable shaft having a“plurality of cam lobes disposed to actuate

the contaocta of the pilleups to group said olrouits ror‘pnuiprnrins in
orw position ol the shaft, for deoiphering in a second position thereof,
for plain printing in & th.‘..rd position thereof, and for resstting said
oryptographic oirocuits in ‘t fourth position bh-r-or.

10. In a crytpographic machine having a prinuna‘d"icn, a key-

board that inclwdes oh.nrnqtor koys and wechanical oparation keys, &
‘ .
plurality of nryptugraphic‘ and printing oirouits each of which includes

& oharaster key snd said printing device, and operating olrcuits esch
including a meohapical opcfntion key, said girouits balng vombinable into

| ‘
differant greupings to offeat enciplwrment, decipherment, and plain

printing of text and te reset sald oryptographic cirouits to an initial
comdition: a switoh to condition the ddrouits for opsration in the
groups aforesald conprising a plurality of contact plleups whereof

each contact pair 1s oom-;ot.od te & respeotive oircuit and a rotatable
shaft having s plurality J: cam lobes disposed to actuste the contasts
of tlw pilisups to group sald circuits for enoiphering in one position
of the shaft, for deoiphering in a ssoond position thereof, for plain
printing in a third potitiion thereof, ad for resotting sald cryptographioc
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|

|
aofrcaits in a fourth positiion theracf; arl & asoond switeh having
operate s xercixe puutsron;. sntd mecond switch including pairs
of contaats olosable to vTry said groupings, saild sscond switch
being in the opsrate poniiion fur enciplering, deciphering and plain
printing, in the seroixe ;(mcltim while the first switoh is in the
reseot position to resot t.t‘u cryptographis circuits, and in the
opsrate position while the firat switch 1s in ths reset position to
condition clroults including waid meschanigal operation keys for
sffeating cortain uchmiLaI oparstions determinative of the connste-

tions in the arypt.ogmphip eircuits.

11. In a aryptographic mschins having a plurality of indivi-
duslly rotatable code whesls eaoh carrylrg tim ssae nuzber of con~
dugtlige slements, & prinming devige, alphahbet Keys, nureral keys,

mschanical operstion keya, space bar, nssns to coxabine sach eonducs

|

tive elenarnt in sach wheul into s coding ciroult with an elewent in
sgory other wheel, sach such cirouil including an alphabet keoy and
sald device, and controlling mesns to affeot haphssard rotation of
the coding whesls: w first awitch having four operating vositions

|

in the third of which said switch conditions olirouits frem ths alphabat
keys throagh the coding whnels to the printing device to print a oipher
oonjuzate letter when an[llphabot ey im closed, in the fourth of whieh
sald switoh reversely conditions sald oircuits to print the plain con-

|

Jugate when the xey besaring the oipher conjJugate is olosed, and in the
firat of which said switch comditliona oirouits to print the letter of

| |

rusbrslion the key operated and to render said controlling means in-
operative, and a secund switch having opsrate and sercixe positions
in the former of which yrmit.iom 1% cooperates with sald first switch
te comditlon the ciroults as aforesaid) ssid sscond switch in the

| o

ssrolss positicn cooparating with the first switch in the ascond

position to condition thJa cirouits to resot the ocoding wheels and
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\ j
oontrolling mechaniam te an initlal comdition and in the operate

position to condition oircu:li.a whoreby closing of esrtain numsral keys

|

effecta additional adjustuent of the controlling means.

|
1
12. In a ooding andJ decoding machine, a cryptographic unit
\ :
compriasing asans providing; a firat, a second, and & third growp of

haphagardly variable oloctfrio currert, pathas, input means to supply
\ ‘
currant to a fixed mumber of paths in said second group less than

paths in said eseoond group groater then maid flxed mmbnr but Lawer
‘ |

than the nusber of patha in said sscond group and also fummot.od an

thn total number thereof, ocutput means gonnsoted o & nusher of

inputs to paths in eaid ¢ (S.rd groud, other output neans connected ae
|
innuts to paths in said bt‘iird group, other output msans connected to

pathe in said third group greater in nuuber than sald [ixed nusbar

but fazer than the inputs to said third growp, means responaive to

currert in said other output reone tocelleoct vuiationsj in the petha
of Qaid first group, tha sznbar of suoh varistions at any ons tixe

boing not graater than na%d fixed nusber, oircuit clouinf; ssans sael
in nuzber to the paths in sald first group wach varisbly connectible

|

unpradictably to & respective path in said first group, means responsive
to the opsration of a naiL clreuit closing means o or%‘.qt. a variaticn
in the patha of said sm:‘nd group, neans oparative upcm completion of

a gycle of such variations in sald second growp to orf;oat. s second
varistion in the paths of sald second group, and nuna operative upon
completion of a cycle of "laid socorx! variations &n t.hn pathe of said
sacond grown o effect a ‘t.hird variation in the paths of said aecond
group.

13. Ina crypt.ogr&:- hie machine, a oryptograyhic unit comprising

I f
a st of code whoels, & a;ob of control vhesls wd a set of index rhesls,

r .
raans providing & plural 1ty of through paths in each of said aeis, sald

I
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whsale beling imividuslly rotatable to very sald poths, nctuating

moans reapactive sngageaable with sach sald oode whaslsund each sald

sontrvl wheel to effect stepwise rctation thersof, and A rogpuotive
|

slectroraghiot diaposed to jcondition each actuating zoans to engoge
| ‘

the wheel agacolated therswith: a pluraiity of clrcult oclosing
\

moanm each esonnscted to oloss & oirouit ttrough & respective through |

path in said octde whaels, ‘mm to eaergize a said electromegmet to
step ono control wheol each tice a oircult is closed as aforssaid,

asans actuated by said onc} sontrol wheel to effect zoterwiss atepping
of tmo of aaid control almL&la, ond means inoluding the through paths

in sald control whealo andl sald index shesla to sffect otepping of

‘ .
said oode whesls in mprﬂ}otablc suguenoas and cosbinations.

\
. Ina oryptograxxpiﬁ anchive, & cryptupraphic unit. comprising

& set of cods wheeln, a ut of cortrol wheals and & set of index

wisole, means providing & plurality of through paths in sach of sald
zsts, aald whools boing individually rotatahle %o vary sald paths,
actuating means rsspectivoly engageable wit): each said o:oda wheel and
sxch sald control wheel to effect stapwias rotation thereof, and &
raspective slectromygrat disposed to condition each aatuating maans
to engege the whoal assooiatesd therswith: a plurality of eiroulit
olosing reans sach connoat‘bd to closas a cirouit through la respeotive
through path in said ccdo wheels, mesns to energlzs n argid elsotro-
magnet, Lo atep ono contml whoel sach tire a circuit is closed as
nforcnid, moans actuated by uid ang sontrol wheel to offect neter-
wise atorping of two mors of salddoontrol vhaels, zeans 1inolud1ng the
through paths dn said control wheels and said index whesls to sffest
atapping of ssid cods wheels in unpradictable ssgusnces ‘and combinaticns,
poans oonnected to snergise zll said alsctromagnets conb;inuomly o

sffect, repsated atepping of all sald codinpg wheals and sald control

wheels » long as the circ:‘uih is closed therathrough, and & peir of

| , i
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\
closed contaste intorpoaeh In clrcult with each sald aiwtmragnnt
and disposed to be opomd‘\ by & peripheral toss on the raspactive
whesl to stop each such whesl at & predeternined zero position.

| :

15. In a eryptopraphlc aschine hawing alphabet ko'yn, & space
bar, a plurslity of ir;dividaally nevoble otabers sach carrying
gonduetive elsnants equal \m muber to the alphabet knye, raans to
conbine each condustive clmnt into a through oding oircuit that
inoludes an alphabet key a‘m ok slectromignet to effect printing of
an alphsbat character whon‘ the key i8 operated, a printing device
sontrollod by said nagnets, and menns including aircults closable
by the operation of any aLid key % offect haphazard movexant of

seid cambors: a Lirst awitch intluding & rotatabls shafl carrying

‘a pluralliy of zax lobes hﬂ.Viﬂﬁ enciphar; deciphor, plain, sl roasst

pegitions and a plurality c‘»f acntact plleups dlaposed to bw actad upon

by said loban Lo corviitiﬁn\a&id oircnits to Le snerglzatle in &

\
different grouping in each “nnid pesltlon, and a second ewitoh having

\
operats and zercirze poaitio“m 4o vary the grouping of litld cireuitsg
the secord sulteh in the o;:nrata position and the shaft in the ene-

alphur position actunting co:;tact- to oomlition Oirwitn fmm all

the olphabnt koys except Z o cohnaest each sald clrouit ‘w a rospadtive
coding through path, from the ¥ key to the X key circult, from spage
bar to tiw Z key olircuit, ;Lu& to the soung to o ffaect :mvdmnt ol

said mapbers, and in the daciphur position of ths ashnfy to reverso

the connections of sech aaid cira:it to Ats rospective cuding through
\
pald o0 Lo conneot tha 2 m‘!.tput aircuit to ocause a spacae, ths 7

\ ' ‘
kay to the 7 key circult, u‘ﬂ to disconmct the spkce bar and render

1t inopurative. i

\
)

15, Ina unptogruphlo machine baving alphnbat koya, muheal,
keys, a dosh key, a spacue bzh- a plurality orf 1udivlduu.lly xovgble

| R 'T'J:t"_; "i
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geabera each garpying nc.rb‘auotive alosents equel 11\ nucher to the

alphabot kays, aeans to c‘um:mo sach sonducbive elaxaont into &

thrvigh osoding clrouit that includes an alphabat key and an elestro-

wagnet to effect print;inﬁ of an alphabet character when an alphabet

key im opsrated, a plurnlity of aircults each 1mlud1nz & nuwsral
key and an electronagned to offect printing of « nu:uu]. when the
oorrasponting nuweral key 1é operated, a printing device controlled
by aaid sagnets, and nml including eircuita closable. by the cper-
ation of any siphabst koy to effect haphesard sovesent of said
membera: & firat switoh including s rotatable shaft c?.rry.tng 'y
plurslity of cam 1obo‘ having encipher, declpher, plain and reset
positions and & plurality of contaot plleups disposed to be soted

upon by said lobes to condition sald nirouits to be mqirginbh in

a differsat grouping in esch positicn, and & second switch having

operats and ssroise positions to vary the grouping of said cirouits;
the second switch in the operate ;osition and the shaft in theplain
posltion astuating conuut“‘.s to vondition ocireuits from esch of sald

xeya to print the charaoisr un mqh key whan operated, to connect

the spece bar eirouit to (‘uuu a spaca, and to open the ciroults

that effect moveosnt of said sembers.

17. In & cryptogrohnie machine having & plurality: of indigi~
dually rotatebles code !hﬂ?ll vach carrying tie sue nu::%bor of done-
ductlve sleaynis, mesns to oombline sach condustivoe elovient into a
threough coding elrouit, vidually rotatable control fshaah to
alfuo, haglissard opsration ¢f the coda whiosls, oach of :uid wiwale

having a paripheral bo:s, nsans to rotate stepwise all of said

whaalxs, & respective electroumagnet to sondition said ulms Lo step
sach wtisal when energized, a printing device sontrolled by said

coding odrauits, nuworal keys wid a hlank key: & respactive ener-
glizing oirouit tov each -lanown inoluding a peir of normally

|
:
3
i
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|
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clesed conbasts disposed Lv be opened by Lhe bose on the wicel with

which btha rignat ie sessclnted, at & prodoeterained pof.nt% in the ro=-

|

totion of the wlosl; a finst svltoh including o rotatnbl; shalt
sarrying cas lobes having ;5, 0, P, and 2 positions sd a pluraliby
of contact pileups aatuauph by said lobes to ccndition clroults
o be anergizable in a ﬂif‘farmt grouping for sech poaition o! the
ahaft, and o second aﬂtoh having operabe end sercice ,,ouihiom to
vary the sald grouping of the circults; tho shalt in R ppsitinn ard
the sacond swlteh in the sziu positicn actuabting ccnﬁmt# to

cordition the circuibs to energiae all said olcctronagno;h whmn
the blank key is operated until ths bosa on the ruapootifh‘o whe ol
opens the contacts in the ;olrmxit to the nagnet uaooht}-d tharswith,

to vpen the aoding aircuitk, to condision a sireult rmmj o respeative

numeral kcy to each ourrt.rcl whaal xagnet, not including um norsally

clossd oonuct-, and to pr-nnt. opsratlicn of the printfmug deviges and

with the second switoh in ‘thu oparats position to open the zeroising
|

olrguits and to oloass the ;ltipping sircuit to the oode vhesl magnets,

18, na uryptograpizic zachine having a plura.lity{ of coda uliaele
and sontrol wheols, cuch aaid whasl boing individually utcpuine ro-
tatable and having & pm'iphaml vens, means to atop said vheels, and
a rospactive electrucagnet| associsted with sach wheol toi conditicn spid
mons o step the whaol r‘eth the magnet is onoergizeds cf’ircuitn to
enargies geld mognebs izml‘uding t oy slosable to enm;slo?to aaid olre
ouits, & paly of noreally closoed gonbncty in the cimuit} 1o sash magretd
dispcsel Lo be oponable by the boxs on the asscolatod ﬁthieal to stop
sach whael in & predotermined inltial position, ulthoughf the circult
rozaine otherwise olosad, E.nd & cirouit to eaoch control ;wtmﬂ. nagrat
not incldding sald contacts and olosable by a ronpaotivef Ley whareby

{
the control whools smsy bs indiwidually set {o pradeterminsd positions.
!

19. Ins oryptogrp;hic machine having a first and; a second group
‘ \
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ol haghasardly variabls ?unum patha, & group of random current
pattis, & plurslity of mechanisns conditionnble to effect varistions
in the paths of the first group, and an sleastromagnet ﬁr‘iividual to

sach sechaniss to cxorﬂit}i.on the sams for aporations nesns to aupply
ourrent to a fixed nuzber of paths in the scocond group; a respective
conduative conneoction betwesn sach randos path und & path in said
sscond group, and a rupal}n.ivo smduotor connecting each slsctromagnat
o & randon path, durrent bolng supplisd to a varisble m.ﬁmr of maid
random paths in haphaxard comblnations of the randon pa‘_t.h- by varia~

tions of the pathe in the second growp.

20. [lectricsl coximl ofrouits fur an alectro-ischanical

|

godling maching os shown and dasceribed.
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IN TESTIMONY WHEREOF _wa _have hereunto signed__nqz_nameigv'

J

Taurance . Saffoyd

Donald ¥. Seilaw

O/ATH

Spfford wnd Donmdd ¥, Jalley

_ Lgnrance ¥,
the above-named petltlonerl , being duly sworn depose and say that_!hﬂﬂL!f.

citizen sof the United States and _residsnis of .34_ﬂ an®
Anscosis, D, C,, resrsclively -

that they verily believe Whemselves to be the ori

nal, firs t, Eﬂ%ﬂli_
inventor #of the improvements in GOﬁTﬁQﬁ,clﬂﬂuxrs §0R ALPCTRID 53}‘ ﬂIEIl

described and claimed in the annexed specification; that Qn&:%gﬁot_know
and do not believe that the same was ever known or used before '
invention or discovery thereof; ‘or patented or described in any printed
publication in any country before invention or discovery thereof
or more than one year prior to this application; or in public use or on
sale in the United States for more than one year prior to this application;
that said invention has not been patented in any country forelgn to the
United States on an application filled by__ﬂlﬂ__or__ﬂllil_legal representa-
tives or assigns more than twelwe months prior to this appllcatltﬁ and
that no application for patent on said improvement has been filed by ﬂlqr

representatives or assigns in any country foreign to the United States.

@

Lmnmnmf’?1ﬁﬂﬁil;
Torald V. Jeiler

STATE OF )

D) ss:

COUNTY OF ) _
Subscribed and sworn to befare me by the above affiant, Laurance ¥,
ord , this. day of ., 194 %=

(SEAL) '

Notary Public

STATE OF )

) ss:

CCUNTY OF ) ;

Subscribed and sworn to before me by the above affiant, Donmld W,
, this_| day of ______,1194 %e

(SEAL) :

Notary Public

STATE OF 1) \

1) ss:

COUNTY OF )

Subscribed and sworn to before me by the above affiant,

, this. : day of _______, 194

(SEAL)

Notéry Public
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