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Wbk 2, 1937,

¥emorsndum For Mr. "illiam *. ¥riedman,
%ar Mlens snd Training Divieion,
0ffice of the Chlef ~ignal Qfficer.

Subject: Tatent Applicstion, Ser. No. 28,500
Masoege Authenticating Systaa.

Reverting to our recent phone converasation, copy is trans-
mittad herewith of the official notice of allowance in the above
case, for your file , d4a2ted Fedbruary 24, 1937.

In accordance with the understanding, this coms will
be furtier siudied in $ts relation to the oco-ending application
now under tha three ysar rules and the gquestion resised in our talk
will be more fully discussed with you in a week or two.

It 18 desaired at this times %o make record of the question
briefly mentiored in our phone convarsation, viz: the expediency
of having this ense go 10 issue in regular course ahesd of the
eprlier crsa { Case 2, Ser. YNo. €82,096 ), in view of ithe nature
of certein broad olaims now in the earlier csse.

Copy of ths notice of allowance has been transmitted
to Mr. Paris for hias informstion, but the phase of the mstter
mentioned in the preceding paragraph hes not yet heen taken up
with him ant will bhe daferred pending a discusaion of the matter
with you.

. Charles A. RO'.
Tatents section, Signsl Corps

Epprovedior Release by NSA on 10-09-2013 pursuantto £.0_13520
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PETITION

TO THE COMMISSIONER OF PATENTS:

Your petitioner...,...cccccccmemeennan VRILIIAN Fo e iTDORAB Beeeeeemmemaneeareeniee e mnn

citizen.... of the United States residing at..& ... . .§L....0f. . aa:dn:sen...o oo
in the mzzzm......'..’..a.';z.ic.!;...:'1.‘.‘.....-;1.11:.!.-:3 ..... ardoftatecef.

L [ TP LY . TEE-TY . S SO

pray.8 that Letters Patent may be granted to

hnim without payment of fees, pursuant to the provisions of the Act of March 3,

1883, c. 143; U. S. Statutes, XXII, p. 625, as amended by the Act of April 30, 1928,

for the improvement in......... MY (| IR ¥ TP LIS B LIS N L VUSROS

or either of them, whose post-office address is care of the Chief of the Air Corps,
Munitions Building, Washington, D. C., attorneys with full power of substitution and
revocation to prosecute thies application, to make alterations and amendments therein,
a8 name.... to the drawings, to receive the Letters Patent, and to transact

all business in the United States Patent 0ffice connected therewith.

Signed at.... . S&. 2tibevg o e

%‘:‘1‘5“%’%{ 5‘%% .................................................. this. day of . ...ooniimiieae, 19......

SPECIFICATION

TO ALL VHOM IT MAY CONCERN:

. LN ) ¥ b » -
BE IT KNCWN, That.“ % ... T S L A SO LY SO ® citizen
" L ol ¥
of the United States residing at..............: m ............... in the MW&*“"’“'““
[ 9 N .
a”n:lgiﬁﬁzfe of..... ... 1 m:“"t" ................ ra." invented certain new and ugeful improvements in
i U TS B

of which the following is a specification:

The invention described herein may bs manufactured and used by or for the Gov-~

ernnent for governmental purposes, without the pa.yment't.o me of any royalty thereon.

= ) I e aw
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The system and spparatus disclosed and
claime§ in the present spplication are more psrtic-
ulerly designed for use by banka or other organizas-
ticons whieh esre in frequent electrical comrunlcation
with each other snd vwhere it is impertant that the
recipient of s messago z3honld have 8 means of check-
in; the sccnracy and authenticiry of the measago.

It will Yo roadlly upprecieted that this is of par-
ticular importance to hanks which heve oceasion to
cocmmunicato with e¢ach othor telesrephically and which
order egch othor to pay or credit large smounts of
monsys to certain specified persons. 7The preaent
system and apparatus, therefore, are designed to pro-
vide & test for each messssge transmitted and which
may be employed by the transmitter and recsiver of

_‘h._._. R
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the messsge a» & means for testing the suthentiectty
of the message ard ita contents, the same test alse
serving as a means for detecting poasidle sericus
errors mads in the preparation of the msom or in
the course of 1ts transmission by any sgency of tele-
communicatlion, ]

Hore pw-t_icmhrly. the present aystem and
spperatus, which are herein dexignated & message suth.
cnt.ieat-in; systen and appsratus, are designed to pro-
vide tho sender with 2 test eonsisting of a ecowbination
: of figures or of letters of the alphabet which combine-
tion 1s tranamitted with and ss a part of the mossage.
In the art; such a comdination of figures or letssws,
or Doth, i3 termed a "test”, "test group", “test word",
! Yeheck word™, er "eontrol word". In what follews, I
shall, for the sake of bWrevity, vse merely the word
";ut" for this purpose, it beling understoed shat &he
test mey consist of figures, or letters, or bobth. The
bank receiving this messuge Being slse provided with
the system snd apparatus disclosed hereirn then operates
ths pressnt systom and spparatus and if as s romt of
sush opsration the system and apparatus yield the :0me
test, the authenticity of the message and 163 acourascy
k ere assured, If, on the other hand, the receiver of

the mesaage upon operation 6f th present system bbm.an
'a Aifferont indiceted test from that which accompanied
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ge, the receiver then knows that the message

the 26884
sither lacks guthenticity, or that sn error was made

in the preparation of the message, or that a serious

error was committed in its transm.ssion by the tslecom-

manication agenNcy.
Anbﬁh@r phase of the pressnt aystenr and ap-

paratus is that the exsct nature or form of ths test

which the present system end appsratus yields for sny

particular message cannot be forotold by the test eclerk
or operator of thae system arnd apparatus. Moreover, in
the present system devices are gwployed whareby the
aﬁthantic transmission of the same message twice on the
same day will, nevarthsless, result in twe different
tests sand the test obtained is unigue to o8ch reassags.
It will be seen, therefors, that by neans of the present
systém and epparatus the opportunity for freaud is 9lim-
ingted.

In addition ts affording means for testing
telegraphlic money trensfers, the present system and ap-
peratus may &l1so be employed in connection with the
authentication of lstters of cradit, checks, money orders,
or any other type of docusment in whiech some indication of
guthenticity is highly desirable Or necesssry.

Ancther use of the present aystem and spparatus

is in connection with the suthenticatien of telephonic,

a‘a
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telauntographic, or other clectrical telecommunications
betwoen a central benk and ita branches located in the
gsame city. Por exemple, 1€ a largs bank A, has several
branches B, Co D, cess, 1in the sume city, and if a
custower presents for payxent a cheek fer s lasrge smount
&t branch B, i1t 1s essential thet the paying teller at

B sassure himsslf 9@@& tihe custower acturlly has to his
credit a sum suffi@i@nt to cover the smount of fthe with-
drawal., “uch assurance at present usuelly takes the form
of 2 telsutographie inguiry from B to &, with a reply from
A to B; for authentigity, the bamk‘hms heretofore rellisd
upen the appssrancs of the telsutographic “hanfwriting”.
But it is well known that asuch & test of suthenticlty is
not safe, since the corrsspondence between the original
handwriting sand the telmutographic record 1s only approx-

imate and forgery is quite sasy for anybody having scecsss

to the line over which the telautographic messsges sre
exchanged., 'The present system snd spparstus can roadily
e employed fer the urpose of imparting suthenticity Lo
tliase inquiribs and roplies exchangsed baetween the central
bank 2nd its branches.

Brosdly, the present syr~tem sexbodies a keyboard
snd & group of cheracter wheels ocperatsd by such keyboard.
“hile, if desired, the keyhoard mey bs the norwmal type;
writer kgyboerd, for the purpcse of simplifying the pres-

ent sppsratus, the nusber of Xays may be substantielly re-
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duced und muy D e low us ten in number, each key corrga-

ponding %o .. dijlt {rom sero to 9 und ulso correspondin,:
to two or t:irce leot:ers of the alphabete The number of
character wheels operated by the keys neod not be more than

tuo or three, although it will be understood that any oul te
able nurber of such whools may be employeds The wheels may
be the ordinary diglt wheels, each beuring digits from gero
to 0 and may essentinlly oporate in tho samo manner ag the
digplt wheols of on adding machine of the type commonly cal:od
u comptozeters 1t is proferred, however, to haVe the chore
acter whools bour on tholr circumfercontial faces the lettors
of the alprabet instesd of diits so that tro test obtsined
may be & combination or group of letters of the giphnbet.

In the preforred form of the 1nvéntiou~a£uo1onau
horcin tiree osuch wheels arg shown, these belng organized in
8 woll unown wenner whoreby the complete revolution of one
wheel 1s trunsferred to a fractional revolution of the ade
Jacent wieel. In the presont ayuﬁem employing three such
wheels, only two of thod¥e whools may be operated dirgetly
by the koys. | |

The goneral operation of the system and apparatus
will now bo daesoribed in connootion with a mosseage ussuned
to be ono that is commonly termed a “paymont neesage’’s In
operation when such a messsyge 1s writton and before 1t ig
tranasittec, the datn forming the basis of the test, hereins
aft r torred t“ho "tust data’, oro transcribed on the keyhoord,

"o test dete ray comprlse cortaln of the items contained in

wle
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ths sessage, such as proper names, amounts of coney, kind
of monetary unit, etc. The result of opersting the lkey-
board in transcribing the tes* data is thet the indicator
or character w-:eels are opsrated responsively to each kay
operation, and these wheel operstions ars cumulative so
that when the tost date heve been completely tranascribed,
8 thres-lettor or thres-digit indication is obteined which
in a sensze ropresents a value aum_éthotnl value of the
tent data. This three-lettsr or throe;digib test is trans-
mitted with the message togethsr with another one- or two-
letter indication which will be referred to hersinafter.
In the pressnt systom the key operations are
transmitta&_te the indieata wheele by means of aleetrieﬁl
devices, I¢ will be understood, however, that the praesent
applicetion s not limited to such devices end other and
eqrivalent devices rmay be emplcyed to a&ccomplish the same
purpese,
Ono festure of the. present systom 1s that the
weane or devices interposed botwoon the keys and the indi-

cator whesls for trenslating e ey operation into s fras-
tionel rotation of an indiceator or character wheel sre o

organizeod that the specific enguler rotaticn of a whesl In
response to the operation of a koy varies from timé to time.
The dsvice or deavices for sccormplishing this end will here-
in be termed & "randomizer”. The rendomizer comprises two

cooperating instrumsntalities ocontributing to the end result

T
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of renfering the test umproﬂietablé. Cne of these instru-
zentalities comprises adjusteble or interchangeable random-
izing elomonts which may bGe set or adjusted from time to
tise, suoch ez dally or weekly, and thersby changs the cor.
respondence betwesn the keys and the translating devices

sc that the operation of the same key of the keyboard re-
sults in an entxroiy aifferent opsration of an indiecstor

or cuerncter wheel with a chaenge of such sétting. This ds-
vice is prefoerally urder the control of a trusted offiocer
of the “auu or othur orgenizetion and the setting is made
by him end rey bo exclusively within hiw knowledge. Coeper-
ating with this instrundntality cf poriodicelly varying the
rendowler is 8 uevice operating éaperioedicsiiy and whieh
glters the corrsspendences betwasn the bﬁnnslating devices
end the keys at sach opsralion of a key of the keyhcard.
Thie device is prefsradly in the form of an eilectricsl
soneing apparatus which is controlled by a punched cerd or
the like. It will be understoed, howsver, that one of
thess instrumentalities muy be usud without the othar if
desiraed,

“he setting of the randomizer a»cve referred Yo
will Ve thie sumu On all systers or sypsratus ompleyed br-
inturcomrunicetin: orgenizations. "ach of u group of inter-
cotrun.celting organiegs’ions “as 6 cduplicate sat of punclied
or ..riorslud cards, tho cards in the sot differing from

one shiothur in t.aeir perferations, & seperate parforated
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card 13 employed for cach rossage and each card preferadly
hes sn identifying corbination of figures or letters,
preferably in the form of 2 ccmination of twe letters,
Before o rmossege is transamitted the ressags is handed to

the clerk in charge of this apparatus together with = sel-
octed punched card which is employed in the sensing device
and which, as set forth above, serves to vary the corres-
pondence bstwoen each kxey snd the translsting devices with
the result tgét the three-lettsr test indieated by the
system i unique for the message being trengscribed ond is
controlliod by the then setting of the adjustabie elements

ef the randomizer and by the specifiec punched card empleysd.
The three-liettor test obtsined together with the twe let-
tars iﬁﬁi@ating the spacific punched card employved is then
transmitted as a part of the message, in the form of = five-
letter group. Upon recsipt of the message the corrsspondent
bank emxploys the duplicate punched card ip the system and
sirilarly transcridbes the messags on the keybeard, ifjthun,
tho system and apparatus yislé'thc sems three-letter toss,
the correspondent bank is assured of the suthenticity and
accuracy of the wessagd.

HEaving broadly deseribed the invention, reference
is now made %0 the accompenying drawings, and the follow-
ing specification for s specifis description of en embedi-
ment of the inventicn, it being understoed that specific
smbodiments shown nsrein msy be varisd in substantlsl re-

spects,

g
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¥ig. 1 illustrates one embodiment of the

invention;
| ¥i1g. B 15 a plan view of the register;

Pilg. 3 is a side view of the reglster show-
ing the housing for the electrical opsrating devices
in aectiony

Fig. 4 1s a8 side view of & medified form
of regliotering device;

Fig. 5 19 & plan view of the modified form
of reyglstering device;

Pig. € shows g medified fors of randomiszing
system in shich the initial rendomizer is eylindrieal,
the eyiindrical eleoments being shown in develeped form;

Pige 7 &8s 2 plan view of the cylindrical
randomiser;

Pig. 8 is a verticel sectlonal view thersof;
and

Fig., © is & plan view of one @f.EMQ‘ﬁﬁjusGa

gble anmular randomizer slements.,

)l Q=
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' Fig. 1 whieh is s M agrommatic 1llustration of
one embodiment of the invention will now be speeificslly
deseribed. In this flgure referonce charascter 10 desig-
nates 8 keybeerd, 1If deeired, tris may De a2 typswriter
keyhoard in wiich casze it may huve twenty-six or thirty-
six goyi. It is preferred; howaver, to reduce the number
of keys for the purpoes of gimplifying the :Ppaﬁa#us. In
the pressnt case, thoroforqiyiach keye 11 sre omployed
and aach key corresponds to one of the ten digite from sereo
to 9 und in addition eaeh key sleo corresponds te two or
throe letters of the alphabet and/or other charactears,
Fach Key cperates s switeh 12 individual thereto, Thie
switeh is preferably rormsliy open and is temporarily
closed by the key operation,
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The reference ohzracter 13 designates sm 1n8lést-
ing or vecording Gevico wihioch is amwi by & series ef
slectrically respontive motors such es electvemegnets or
selenoids 14, there beilng ten of these devises; cerrvspends
ing te the spaber of chaoracter keys on the keybeoard,

The construction of me indieating er reeording deviee 13
snd the nauner in ehich it is spercted by the olectro-
magnets or solencids 14 will be more fally deserided in the
later porticn bf this spesification, Ver the pressss, 1%
is suffieient to state that these slectremugnets gerve %o
opmtc & register cumnlstively or in the msntwe' An whiech

a eemptomster or other common type of a&dm machine i
operated,; The regliter preferably ecusists of Ttwo o bhred
charscter wheels which are frastionelly vetatsd by the sues
cessive operations of the electromagnets 14,

. The remdomiser 15 §s electricelly interpesed Ve=
troen the kepbowre 10 axd the registaring devies 18, m
wires 90 lo4é fvem the keybesrd 10 50 She Tameulses
more wires 34 lesd frep the rendomiser to the Lunsieling .

devices 14¢:. This rendomizesr ocomprisas & wiring syshen ﬁﬁn
renders potentielly evailadle & mlRiplicity of siwcarioal
paths betweer sach of the switahes 1R amd sumn of &he
slestromagnets i4 and alse ivclufes meawms for

cre sueh path savellsdis upem the Gepression of = m for emers

giting one elesctromagnet, It will, thevefore, bo W

thet %lm menney of operation of the register by ihe depression

B e
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of a key 1s veriadle end that in the prooess of transcriding

the test dats of 2 mesSsage on tho keydoard, the successive
operations of ths slectromagnots will serve to acoumulate
an indicetion upon the regieter which is unigue for the
nessae being tranecribded end which final indlcation cennot
be predicted by the test clerk or operator, whe is not in
posssssion of all the eontrolling fastors contriduting to
ths daterrination of the final rosul” “wroin termed the tuss,
Tor those purposes the rendogizor mey bo con-
sidored as cumprising o sorle: of assemdblod units, each of
which se™vud 0 vary *ho clociricel path between the kev-
board and th: reglatering device, and the severel units
tosethor sarving to provide & real pmliiplloity of sueh
paths and when operated in the nunner deuacribed hareinbeolow
servo to rondor the test ohteined b the apyaratus for eny
pavrticuiar pessage unigqus for that messags. Jno such
unit is indioatedé by tha refercnce charactoer 16 und is
composed of tue fixed comutator bars 17 end 18, s ulideble
bar 19 interposed bdetween the [ixed bers 17 snd 16, tits
slMdsble bar being provided with un ermature 20 which is
operable 1y the electromagnet I, and a removable und replece-
able random conngctor olste 20, Tae Lixed commutator har
17 is provided with ton conuuctiyg sogmoents ahiich are insu-
latod from each other and the {ixed comwmtator bar 1L is
provided rith tasenty conducting e mants wieh are insulat d

from one another. +“ho letter tranty segments are arrsnged

*l3-
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in ten palirs, each pair ocorresponding to a single segment
on the bar 17. The siideblo har 19 csrrlies ten bridging
elements 23 insuleted frar one anothor amd !5 *w»ld in
position 1irndiceted by the siring 24 It will be sevn that
a8 ahown the "ridiing clemonts 23 saerve to bridgs esch
contect se,ment on the har 17 with the odd segoent on the .
commtator bar 18, “hen the dbar 18, howsvser, is drawn to %
the right by the action of sleotromagnet 21, then its %
bridging elemsnts 23 establish connections betwsen ths seg- ‘
ments on the fiked bar 17 and the cerresponding even
nunbered serments on the fixed ber 18, Thas, one of two
alternative sets of ten electricel paths between the con- ?
taots on the kar 17 snd those on the her 18, depending upon
whethor magnet 21 1s ensrglized or not, is available,

Jhe random conneagtor .iate R’ is praforably

mada of insulatin: raterial and s provided on thoe lower

face thereot with twenty insnlated, preferably spring
actustod, cuntacts !5 whigh are (lspossd ageinst end in

contact with the twonty sesmsats of the bar 18, The

|
|
i

<late 2% also has sncthor set of ten similar cmtacts 26
on its opposlite r'sce, these hein;: disposed ageinst and in
contact with the segmanta of tho lower fixed bar of the
next assembly unit, <he ten contasts 26 are connacted to
the twenty contsects 5 at rendem hy wiree 27, sach o the
contacts 20 being connected to two contaects 25 in a random

arrangement which can be variasd at will, 'The only limits-

oide




REF ID:A39489

tion upon these random connections detween the contects
26 and 23 1o that the two wires leading from eech of the
contacts 20 should go one to an o048 rumbered contact 25
and the sther to an evern numbered ﬁsaﬁrﬁaaﬁ B26.

sy inspeetion of Plg. 1 will now show that the
rendomiger 15 comprises fivo asscrblios esch correspondirg
to the a2aorbly 16 doscribed imredintely above. These 8s-
semblies are identical with each other except that the
randos c¢oniecior plutes esach very from tha'othor. “hese
piates Z: ero rorovedls and interchisngsedls. 1f desirsd,
& plurﬁizty of such connector plotos sre mede aveilabls.
T™he crose connoetions in each of those plates differ from
the cross comnections in each of the remalning pletes.
Bech of thess nssewdlies comprises olsctromagnetic roleys
indicated by the reference characters 21, 31, 41, 51 and Gi.

¥he ten connecting wires 00 leeding from the tem
switches 12 on the keyboeard mey, if desired, Do comnected
direcsly to ths ten segments on the iowermoet comwibetor
bar 17. It is preferred, howsver, $o oomiett bs seae to

| the contscis 28 on the fixed insulatipg bDer W and a2 con-

vecter plate 30 is interposed betwsen the ber 28 and the
commutstor ber 17. This connector piate 30 has ten cen-
tagts on the upper and lower feaces thereof whick mey be
variably cross-connected end thie piete 30, like the randoe
connector plates Z2 is 2iso removedle snd replaceadic by

=18
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another plate 30 which has a dAifferent selb of cross oonnec-
tions between the contacts on lts opposing faces,

T™he randomizer st 1ts tep and above the last unit
is additionally provided with a fixed bar 32 heving ten
segoents snd anothoer bar 33 having ter contacts on ono face
thereef end & conneector plate 30' similar to plate 3G,
preferadly having a different set of cross oconnec ions
interposed hotween ths bares X and 38. “ires 34 lead from
the tan contacts on the bar 33 to (he nlactromaygncts in the
registor 13. 1lf desired, the alewents 30' and 33 may be
sllvinated and the wires 34 may Le connacted directly to
the econtecta on the bar 3k, Iif dealred seversl plates 30
and 30' may be held by each organigation.

The megnaets 21, 31, 41, alp-and 81 are under the
contreol of & ssnsing mechanism generally desipgnated 36 which
in turn is controlled by a punched card 36, ‘The punchings
on ih&n card may be arranged in eny menner desired in accord-
ance with s plural uwnit eode bdut are preferabdly arranged to
cerrgspond with eharacters in the lewdot code., In iig. 1
only a pertion of card 36 19 shown, it being doemed unnec.
essary to show & complete card 3ith the large number of per.-
foretions tharooh. For purposcs of 1llustrstion five rows
of perforestions 9 ars srown, euC'i arranged transvorsely of
the card and oaoh row corresgonciny: tc a latter of ¢the alphs-
bet, 1ln the cpecific card s-own t:ese five letters spell )

the words 'we are’, thoso being the first two words of s

aleu
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& sentence or two which wus empleoyed in making up this card.
By the use of this method of making up cards every bank
er other organization using the present system may propare
i its own set of cards from & list of words, phreses, or
sentonces issued by a central sgency. In gddition, a' the
extremo right end left of the cerd are perforations serving
as food holes 2 and §' for siepping the card forwerd, as
explained below,

The seneing uwechenism camprises a set of drushes
37, and &8 contact plate 38, end marns for re;dzng the oard
36 batweon tho hruaiios and the cuontact plate., Tho feeding
means operetu Interm!ttently and ara controlled by the step-
ping ragnetl 39, widoch 1s useoclated with togthed-whsels,
not s.own, the lattor engsiing the feod holes in card 36,
Lvery time 8 key ol the keyboard 10 is dopressed, the econtact
40, oparated by s universal bear on the. keyboerd, is closed
upon its rolsase or dack stroke. This serves to enercise
the card stepping magnet 39V, Thus with esch deprsasion of
any key, the ocard is stepped forward to the next position,
thereby energicing one or more ¢f the slectromsgnets 21, 31,
il, 51, 61, and shifting the corrasponding bars 19, This
eatablishes new electricsal paths hetwsen the kevboerd and
tho trauslating devices and the corraspondence betwacn the
translating covices and *he tere 18 radically nltered. T™he
switeh ! 12 @ pmuster coutrol avw! te' which "mist ba closed in

ordor to oporate the apuaratus,

17w
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Figs. 8 and 3 show ane form of registering or
recording device. In this form a common type of adding
machine 1s omployed in which esch c;mntug hao its ommn
set of keys and the operation of eseh key is transmitted
directly to the counter e0 that the oounters are operated
cumalatively, This device 1s jenerslly dosigneted '
by the refurence numcral 42 and for the ,urposes of thle
prosent 3;etom only throe roglaturs ere employed a=é they
arn cls,layed through the opsniungs 43. Only two sets of _
five keys 4¢ are employed. Tho rochanism 19 jrovided with
& olearing dovice operatod dy thc handle 48,

# casing 40 “aving ton solencids superposed over
the <eys, 19 wountod in the cunner shown 1in ¥ig, 3. m
counter whesols 47 may bear dizits from zoro to 9 oo their
peripheral oylindrical faces es 1s coumom in sush adding
machines. It is preferred, however, tc have each of these !
wheels bear the twenty«-six letters of the aliphadet. These
wheels are herein broadly termed tharacter” whesls.

Fige. 4 spd 8 show & modified form of register.
ing device. In this form thres wheels 48, 48], end 482
oach bearing the letters of tho alphadet are 50 disposed
that the two outside s:eels 48] amd 482 are oparated dy
ton solenolde srranged in two J*oupa, 40 and 491, avd a
completo revolution of elthar wheel is iransmitted to the
intermedliete 7ioel 48. T'ach grou) of five solenecids 1
sssociatad i th 1ts segment lever, the solemcids being so

«l@w




REF ID:A39489

4ispesed that the solencid furthest from the fulorum
88 of the lever sorves to advence the wheel cne step Or
spyace, the nne next to it two Bunces, otoc. ror this
purposs, the Jlunger 53 of snch solenolid has a stop
collar 54 whioh limits the movement 0f each plunger,

as shown. ‘ho segment lever 50 iz geured to rotary
mender 83 which turns freely on thn shaft 56 of the
charactesr wheels., the pember 5 orrriss a pawl 57 oo-
operating with a ratchet 58 on the adlacent wheel.

A trusted officer of the bhenk or office amplor-
ing the present svstem js glv:mn exclusive access to the
randomiger .i1ijch ia afoprably disvosed in 8 loelied case
88 inclcatod by thn Coftd squerea 50. Ha 2leo has in his
exclusivn poasession & Iinrge nusher of random connector
plates 22 vhich vary fror asch other, il11 such officers
havo 1 tirir possesnion & docwraent gsetting forth thae
arrsngecent ol these plotes in the raendomiser, which 1ls
changed fron time to time, as fron day to day or weux to
week, here the removable and interchangeadle plates
50 and 30' are employed, the sumo dozument will give
similar instructions abont those platsa. The randomizers
in ench of 8 group of commniceting offices, therefore,
all have the same initial settings for sach such uveriod,
The samn or another officer of esch benk “as in s
possession a set of punchad cerda, tieso cards diffuring

from eath othor in esch sat, f!:ese sets being dwuplicatos

-19-
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ol each other. BEach card is identified by a combination
of tme letters of the alphadet,

“hen a messege is to b transritted to a corTonT ...
sondent darnlt, the message tozot*ar with a dunched card 18
handed to *“e tmat clerk. ™Mt latter ivmserts the cord in
tha sonelirn; rechaniarm rnd ¢hwan ’ravnc*.!"na tha tesat detc
of the messajr on %ha keyhoard 10, It will now be understosd
thet as t-ls tranncription procecds, t"~ oneration of the
charsctor weals in ror-onne 20 the oparation of the iroys 1l
will very et aach such oporaetion., This varlation cedends
upon the srecific set of random comnector plates 22 in the
rendomizer and their specific arrangemant, which render po-
tentially avalilebls 2 plurality of eolectrical peths from $Hhe
keyboard 10 to the registering device 13 for easch key 11. Tho
sensing meschanism controlled hy the punched card then salectr
e sinsle patk from & multiplicity of availohle aths for anch
key. These cperastions of thn character wheels are cumulasiv.
with thoe remlt that whan thoe tust deta of the messa’a are
transoriltiad, the ch:ar-ctar + asls indioato a ¢rmbliatiorn of
t'roe lettors or t-ree dl:sitn, .4 tho nese ™ar be, hich com-
bination 13 a suarior neeullar awi individuul to thla pore
Lecular encalre Lod constifsntar the test for the rossags. Thw
messuge Lo then transm Bted Together with a fivs-lettor group
coaeisting of the tuwo Tetters wilch identify tho card and tio
three ietters which consi’ tutc the test for this rensagu.
“hen the correspondent bank rccelves the message, the card ir.
dicated in the message is seloctnd and handed to the tost clur' .;
wvith the message., 'The test oclerlk then transcrihes tho tnat
dats of the message as described and if the measage is esuthen-
tis;, he should obtain the same tlireo-letter or three-digit
test as that which sppeared in the message.
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vigie Gp 75 8y ond © ghow a modified forn of
tha rutd-aiiers In this vunstruction the randomizar i
crlirdrical wd 15, 6 shows a devulopod view of tho
¢ylinirical elewentss “he oylindricul randoniiur come
i*isos five ammulaer remion con..ectors <3 wiloh core
rospoxd in fumotion to tho ramios cuinustor plutos 2u of
Pige 1s ‘Yose antiiler elements are rotatsblo om tho whult
98 =nd ouch uay be set to eny one of ten pusitions
with respuct to the vertical 1ine 91 on tho fixod
sarts of tho rundomizers The number of setiings =ude
evalilehle by Lido rendurczor ls so great “hat it Ne.ri-e
wiroceser to reruve or roylscu k.ese elements, Put oug
B0t or meeh alerants hHooubes sufficlents At the bottor of
g erli-eny wnd "Inter osed Yeiweon ouch ulr of sloments
$n'n 1Nxed oamular alusent 171 of imsuiatiug mutoriul und
hievin; tor 2 maneiins gopmonts on one sdgo aid twenty c e
duetin. seorunto on tho opposite odgee ThLosc elemonts 171
cuhine She function of {he e:l.esmnt 17 and 10 of i'ige 1.
o lowst ¢lozert 171 hes tweanty ocontscts cooparating wita
tho corresponding spring & ntacts of tho ad)acent randow
occrnroctor 221 , and 18 also provided with o receptanole 62
hovin: ter sockets and sdarted to roceive 1w plug 63 have
$nr ton contacts, dae ton wires fror tho plug 63 load to
the keyboard 10, Similerly at the top of Lho rendozlzer is
n fixed omnrular glement 331 Laving ton c¢.-tacts coopuratling

wit | thg gontocts oF S$ho uppormost rotutoblo oleuent 21,
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Tho element 331 iv also provided with & receptucle 64
ndlpbod to recdolve tho plug 66 havinu,' ton contncta -ond-_

ing froa the ten o".cctromgmor.s or sclonoids 14 of Bk

re.igter 13,
If destred *tho pluzs and sockets G2«C0 and Gde
¢b mur he arranged eiro_t_:lnz_'lzr 80 that oeach pluy may be
. inwerted "n' any one-of ten positions, theveby offering
furtser nd 'tmtmntm | | " .
wires 68 loud. n'om onc": or the group of ten om-'
tacts on the eloments 1'11 to o cou-ro-:ponﬁine, banic of ¢ e
taots 67 which ere nmllv in oonteuet with the wpomr con- iz
tucts 68 ani are movlbio as o dank by the alocr.ro.amet £ly .
- 31y 41, B1, or 61. as the coec my bo, to cmtac.f with tho g
lower cuntacts €9 “1rea 70 leod from the contuacta GE s.nd
60 to the mroup of twenty omtacts on tho opiosite adio of |
the element 171e _
Mo electromagnets 21, 31, 41, 51, snd 61 sro
thie vare es those 9ho\m'.tn T4ge 1 and aro sirdlasly. cone’
trolled by '*.:_hé sonsiny, wechaonlsr, o | :
' Tho vofutlblo olemerts 21 are ow"'iﬂd "iw apidux;-.'h-'
71 aza o hub is provided with a 3yring pressod debten:c 72 _
whichh co..ucrates with the %en de russiona 73 in sach of tio
coliwrs 74 which wre Tixed on the shaft, thercby hoid:.n._:;
the sero in the adjusted position, Tho olawnis 222 are
preforably provided with the zuserals 1 to 10 eircurforine’ ?;

tially thoreon by which they may ho aet...o any desired posle
tion, with peferends to 1ine 91 on sach of the elements

171.
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1, 1In coztination a set of 'chn:'noter oloﬁmts
constltuting a keyhoard, a switch hdiv!.dunl ~each . o
elerint and operablo thered:", a corresponding nwsbar of. h'{
translating devices operabdle by sald elanents, a smalleor
number of rotatable character wheols cwmlativoly opnrpﬁ?.q
by eald translating devicos, and o wirin; systom Intor o L
votueon seld switches and said t:-a-:nlntzng uevioos » ndorzn
avallable o nnel.pll.euy of oloctricul ,mtha be!nvecm sald
" awitohos md sold dev!.eos, ssld .Hri'.':'- Erate corpriaing

va.m‘.:l:r acluata¥le members to salect & aron) of esid naths

2. 1In corbiration e set of character nloniontg_
costd tutinit @ sceyhonrd. e M'-oh 1nd1v£du1 to- each
elozent and ogeruble t!mreb~.. G comspondinz, mmber of
- tranglat ing dovlcol opu;'ublu by nnid. e1mnt:¢, a mnllox' R
: mmbez' ot' cheructor whoell em" aﬂwly opernblo by aam
tx-nn-uuns dovuol. . m-s,ng system 1nterpolod between
‘suld switehon and nu tﬂmalntuls dsvices randering, '
uvnnnblo e nnupuuw of eloetrual pnth- botweon snid
B ‘Mtohol and utu dovaool. lnll mnna oparablo 1n res.)onle
to enoh koy operation leleoung a grouy of seid patha,

- 3¢ The combination set forth in the yracoding
claim in waich tho lant narted noans carprises n variodbly

cJoTabtle suneing Twehenlsy,
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4e The ombin-czon et forth in olaeim 2 in
wm.ch the last namod menns compriaes a nazwi'ls necanim

oporavle in resordance with o )1 wal uni coda.

's-

5, In cor:bination & group of nanually ope:_'_abio' -
keyc, & rotatadle charactor -.--.-’--.961. 1nens for ‘ﬂnm‘- ating a
ko cperation in%o o S‘rnctionai. rotation of tho vheel, smdi
8 randomizer conty _ol;!.in;-_; *he oper ation of anid -.rnnsla_t_:,ng_i'f
meens o vary the angular dleplecoment of sald wheol q,on_'- )

soquant upen opcraﬁion-of a ‘.r.ey_ from tiume o t:lm_.

Ga In combir.atian a g,roup of numnnv opcrnblo
 keys, e rotatable char:otor .vheel. mesns for tranalatans

B oy operation into a freotionel rota"ton of the w“eel.

end ¢ randomlzer controlling. the opox-auon o: sald -
trenslatin; peans to vary the unsplnr dxspheem of nnid

vhoel consequent upon oporat.tm or Q ke:n sas.d ﬂmdomiaer
.eo‘.nris.’.ne, vnr.ably nd.,ultable daviccu _

7s ln curb'mtl.on 8 *;roup of mn'mnny °Pvnh1g

' ioye, & "ota..ahla chers cten d‘*eal; "eann ror t.ramlut& vy
N e ogg.rntia into a “ractlonal *otntion of t’ae nhoo!., and

& Pundcitzon eontponing, tho ppo*a':ion of uid trmslating-_ﬁlﬁ
mouns t¢ very the angular disp..neomnt 0of snld wheel Smne
sequen’ uupen the operation of s l'oy, suld randomi zor

corrising, =cans rosponsive to cach _ke:.r operations
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€. In combiriation a group of menwally opereable
keys, a rotatable cheracter whesl, resns for translaing a
ey operation into a frecotional rotation of tho rheol, smd_
s randomizer sontrollin; the oneration of said tranalating
moens o vary the angular dlnplac'emunt of snld vieel
sonsequent upon the operation of s key; sald randormizer
somprising & sorius of devicos adfuatahle at wil)l, and

R
e e et e,

[

moans coopdrating tharawlth minponalvo Lo aacih: ey :_'cratzlw

9. In corbiaetion a . roud of mwnually oprreble
koys, « rotaisinic vharscter wheel, & nlurality of <lactrieal
devices o urahivoly ws..ovisled with seiu wheel, ouc': device
ﬁein.; o..erui-le to impert teo ela Jeel & distinetive angular
Gisplaececciiv, ulid Ueans operetiv.ly interposed between seid
koys und saiu uevioces gselectivcly rendering: any one of e
plurelity of suld devices responsive vo the operation of any

key.

10, In combiaation & oup of ranually oporable
kKoys, a rotaualle charsctor whoel, 3 lurality of eleotriosl
devices operaiively associatad with said whéo‘.l.,' sach dev.ce
being; operably o impart to sald v ael a distinetive n awler
dtalecoront, und means 0,678 vely Intornossd hotumes: srld
voye and 8 id devices a~laohiv 1y ro Gerin:: any ore o' a
Sluralicy 0. 3edd covicen carwealyvs Lo g {r_w'n"im of any

key, suld Lish named g Mo A oing varieMe slectricel

connecttiiony “witwoon cald !co:rq,_gmd anic devices,
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1l In cos™Mrction a Jroup of manually
opersble :ays, s rotatable chersctor wheel, a plurality
of clottricnl devices operativuly sssociatod with eald
wheel, ¢ucl: devise doing operedle to impart to asid |
wi.oel & distinotive anguler dliasplsssvent, und peens :
operativoly interposed between said keys and said s

devices solectively rendering any cne of s plurelity

of nald dovices rosponsive to tho operetion of any key, i
sald lest nemed means comprisin. verisblo olectricsl
comactions betwoen saic keys and ssid devioces and roanu

responsive to each key operstlon ior furthor verying

such eloctrical conneciions,

17 In coubination a hayhosrd, s switeh
assocleled wilhi wach e and opureblo & eredy, & sroup
o} usleelrorrgnttie devicen, corresponding ln nuxher %o

the nunber of ers on “he Leybeurd, eleotriocal wiring

a8, T Lot tlng ssi.ﬁ gulici.98 Lo 3814 devices, said
mGehs cunprlsing a randxdzer fovr varying tho corras-
pondence betvueun salddvices anud seld switciws, end
rotatable character wheols onmulatlivoly o.eradblo by

sald lavices.

13. .he corbinetion set forth in eleim 12 in
which the rumber of ocharacter whools 1s less then the
wurmber of keys.
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14. in electrical s atom compriasing s bank of
"elgctricel iranslating devices, end a bank of mermuslly
e;efable switches conlirolling the devices, in combination
with & wiring system interposed between seid devices and
seid swltches, sald wiring system cemprising moveble random
connections whersby the correspondence between seid devices
and seid switches may be varied at will end at rendom, and
charscter wheels cumulatlivaly cperable by seid translisting

devices,

18, An eslectrical sysitewm comprising # bank of
alectrical trinslating devices, and a benk of manualily
operable switches corresponding in rumber to the nuwber of
said devices, in combineticn with & wiring system interposed
betweoen said switches and said devices establishing electrical
circuits between each switch and only one of said devices at
a tims, vald wiring system comprising moveble repdom connec- |
tiens whereby the corréspondence between sald devieces and said
switchens may be verled at randem; and & group of character
wheels fewer in number than the number of seid translading

devices cuwwmulatively operable by seid translating deviees.

18, An elostrieallsystem compriaing a bank of
elactrical translating devices, and & benk of manuslily esperable
switches corresponding In number fe the number of said devices,
in combination with a wiring system interposed betwesn ssid
awltches and said devices ssteblishing electrical circuits
between each switch and only one of said devices at & time, sald
wiring syster comprising wmovahle connsctions and mesns responsive
to the operation of any of sald awitches to vary the correspond-
ence betwesn said devices and sald switches, and a group of
character wheels cumulatively opsrable by said trmnélating da-

vices.

e
i waaa™



REF ID:A39489

17. A dsviece fer obtaining an authenticating
test fer a message, comprising a keybeard comprising
cbaracter elements, a plurality of cumulatively operable
character wheels, and means interposed between seid key-
board and ssid wheels for varying from time to times the
correspondence botween the operstion of said keys and the

operetion of sald charscter wheels.

18. A device for obtaining an authenticating
test for a2 messags, comprising & keypoara somprising
eharactor elements, & plurality of cumulatively operable
charactor wheels, and resns interposed between said key-
board and said.uhsele for vsrving st svery key operation
the oorros,ondencs between the operation of said keys and

the oporation of sald crsrsctur wheels,

19, The device set forth in claim 18 in which
the last named maens ocompriszes ssveral grovps of contacts,
each group corrosponding in number to the rumbsr of keys,

each oontact having & correspyonding pair of contacts for

alternate commeetion therewith, and en opdrahing

each such group.

20. The device set farth in claim 18 in which
the iast named mesns comprises ¢ .lurslity of releys, the
sare bd ng sulectivuly operable singly or in groups under
the control of a test.individualising elenent.
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81. The device set ferth in claim 18 ig which
Ehevlmst rewed means comprises a plurality of relays,
the same being sslectively operable singly or in groups
under the contrel of & test-individuallizing elewmsnt which
bears perforstions permuted in accordance with a piurasl

unit code.

23. A Qovice for obtaining an authenticating
test for a message, comprising & Keyboard comprising
character aslsments, a plurality of cumulatively operable
chersctsr whesls, and means interpossd betweon said key-
hoard and siid wheeilis for varying at will the correspond-
ence between the operation of said keys and the opsration

of ssid charascter wheels.

25. A device for obtaining an suthenticating
test for a ressegs, comprising @& keyboard comprising
character slements, 3 plurality cof cumulatively operabls
charscter wheels, and means intorpoasd bstween said lkey-
beerd and esld whsela for varying from time to time the

correapondence betwesn the osperation of sald keys end the

operation of said charecter wheels ! YIREY)
comprising elaments opsrable at will and elements cperaebls

in responsg to saech key operatlon,




24. A dovice for obtaining en suthenticeting

test for & message, comprising a keyboerd comprising ‘
csharacter elements, & plurality of cumvlistively operable
charscter wheels, and a first order randemizer interposed
betwean za8id keybosrd snd zeld charscisr wheels, said
ranfomizer having elewments which mey ne set from time to
time te vary the correspondence between said keyé and the
—

operatien of s8i¢ character wheels, and a s¢cond order

rendemizer operablie in response to each key operation.

2%, The device set forth in cleim £4 in =hich
the first order r&&d@m&&@# comprises & set of comtects
corresponding in nunber to the number of keys om the key-
board, a second set of contacts having twice the number of
contacts in the first set, and a removable plate heaving two
gsets of contects to correspond with said first mentioned
two sobts of conteets and also baving random Cross CORNREC.

tiene between sald two sets of econtects,

26, 7The device set forth in clalm 24 in waleh ¢

first order randomizer comprises a2 cireularly arranged sg@

of contscts the same in number as the keys om the keybeard,

a seeond set of eircularly arrarged contacts ﬁmi@e‘1m~nmﬁb@§@
and en anruler olemsnt interposed betweoen seid sets of eon-
tacts and adjustabie te eny one of s plurality of positiocns
to very the somnoctions from said first set of ¢ mbacte to

zsald second i@% ef contacts.
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87. A device for obtsining an suthenticating
test for 2 messsge, comprising a keybocard, a plurallity
of cumulatively operable chasracter whesls, snd means
opsratively intsrposed bstween said charascter elements
and said charscter wheelg whereby the operation of keys
on the keyboard will result in an indsterminate operation
of said character wheels, ssid means comprising 2 plurslity
of cpersative units, each unit cémprising; 2 set of contacts
equal in number to the number of keys on the keyboard, &
pair of alternate contectz for esch of zald contsects and
8 relay for shifting sald first mentioned contacts from

cne of each psir of alternate contacts ¢ the other,

28, The device set forth in claim 27 having
means for operating said relays 2ingly or in groups in

response to each key opersation,

29. The device set forth in claim 27 having
waans for operating said relaye singly or ia groups in
responssd to each key operation, szald last named means -wmﬂﬁ
comprising & test-individusliszing elemant controlling the

operation of said relays.

30, The device set forth in claim 27 having
weans for opersating said réimys singly or in groups in
response to esch key operation, said last named means
comprising an electrical sensing mechanism adapted to be

controlled by a perforated test-individualizing element,
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@@ﬁ@@ﬂéﬂ@i@@ a keyboerd, s switch individusl %o esch

slement and operable thersby, a correspending sumbher of
transleting Sevices operable by said slements, s wiring

laving damioga rendaring availiasble 2 maisipgiieity of
: slectriosl paths Lebtween 3ald switches and said devices
| whereby essch switeh may becoms 2s8sdciated with any eonre
j of & pluwrality of said ﬁm@nﬁiaﬁing deviees, s@iﬂ‘ays@em
| comprising adjuetsdly wmovadbles somnecters whereby the
wiring systom may be given an initial se@t&@g‘pw@vidimg

l one elactrical path for sach switch, means opsrable in
i response to each key operation for changing such setting, |

and a plurality of character whesels cumulatively eperabdls |
by saié trensliasting devices.

32. Tho combination set forth in claim 31 in ‘
| which the last nomed means comyrises s sensing mechenism

opsreble by a perforzted element,

33. The comhination set forth in claim ! @m
which the isst nawmed means comprises & plurality of
roiays corresponding in number to the number of movable +
sonuectors, and & sansing aschanism operable by an ele-
} ment porforated in accordance with a plural unit

sharscter cods.
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In combi.

34

translatinb devices operable by said elements, Qsmeller

number of character wheels operable by said tranalating'fi _;:g
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