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" “MEMORANDUM FOR; Research and Development Iivision (THIU: ¥.P. & T. Div.)

tn’
1. In accordance with provisioms of Per. 4g, AR 850-350, there is
attached a draft of specifications upon which application for patect oa
_Oipher Device Typs U-138 may be based,

2, It is understood that the Havy Department has pending arn aprli-
cation for patent on their first type of strlp cipher device, ani are
f1linz an application coverin: their second type. They are spparontly
satiafied to slardardice, for the Raval Service, our Type ¥-138, and
are planning to purchase 100 or 200 devices ildentical with ours, except
a3 to name plate.

3« It is recoumended that the attached draft be forwarded to the
Signal Corps Patenta Section tor use in the preparatior of detailed
speclfications and drewings. In view of the exiatence of similarities
between our Type E~138 and the Navy types, it i3 probable that patent
of only limited scope can be obtained, FKeverthaleas, thse improvements
dovissd by ma, consisting in the use of metsal channel ways, a2 slidable
gulde rule, and a8 construetion which permits of setting up the text
alternately gt the left side and right side of the essenbly, aake owr
type of device a very much more practical instrument than any of these
heretolore devised,

L. Since these improvements arose from my own studies, it ia
requested that application ke made in my nrme a3 inventor.
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This favention relates to eryptographic devicea and has for iis object the
proviaion of a hand-opersted device capable of affording a relatively high
degree of securlity without involving the mse of complicated mechanisms,

Another object 13 to provide a device wseful in cryptographic and crypt-

analytic investigations reguiring the use of sliding alphabeta.
The invention i3 explained in conmection withAFignre 1, wiske 43 a front
2 Sumdedimd” a-ﬂ e
and sidc elevation ot, the devices Maﬁhﬂm

mnaueszWMM; o Aacewdtudrode ~
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Referring to figure l,hthe device conslsts of a base, 1, on whish are

horisontally fastened a series of oylindrical rods, B, forming a set of chamnel

[
4 o~ —— [ee— e

ways, 3, iats which paper str!.pe' )ay be inmerted and 3lid from enc—eide—be—tire

"
N
Q.,@' ts }aﬂ&a’b Fled yaxaa, .
Acﬂre;. In the specific embodiment disclosed herein the device comprises 25 such

chapnel ways, set off in groups of fives, but the device is by no means limited

to this number, of-chammel-xayxs, The pumber chosen ia this embodiment is

merely a convenient mumber, and it may be increased or deereasedkln other embod-

isents without materially departing from the basic mature of the device. A rule,

ot gecle,

5, attached to a resdlag gulde slide, &, oan be sl1d

to the Left or right on & reading guide slide rail,’F. End bars,§ sed§, serve .
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as stops against which the reading guide J§ ean be browght at the end of

its travel to the left or right, To the back of the base } i3 fastened a
hinged supporting frame,|@, which can be pulled out to support the device in
& slanting position as it rests upom a table, desk, or other plane surface,
0Or, if the operator prefers to lay the device flat ujon the table, the rubber
fest,|{§, at the four corners of the bottom of haae‘,ﬁg will support the devige

and keep it from sliding about on the table,

b Moted abous.,

I\Into the channel '\V83 there are inserted strips of paper, 4, herelnafter
called alphabst stripa, upon which apocar sequences oi letiera of the alphsbet,
each sequence being repeated on the atrip, and the letters being squidistant from
one azmother throughout, The purpose of the duplication of sequencs will appear
presently., The letters on the alphabet sirips§8 mey be in normal order or in
disarranged orderi if the latter, the various alphabets may or msy not be differ-
ent, Assuming, however, different alphabets are being wsed, each strip bears
an identifying mark such as a aumber,|\, so that the alphabet stripa may be
inserted into the chanmpel ways C according to some preagreed key. For

' 35 %M-sd‘
example, in figure & L3 shown a set of 25 channel ways iato which,alphebet

strips 4 have been inserted sccardinsg to the follosing key, reading from the

f,:,:‘ - 2.
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top downwardg

14=16-9-6w222 5023=512wR)=] 321 «18=1nT=1Tw20=19=] 5=Bul]w2wI-10~4
If apother embodiment of the device should imclude mors tham 25 chanmnel
waysd, additfiomsl alphabet strips muy be inserted, according to a lomger
keye

Having inserted the slphabet atripas into the chamnel ways im key order,
the dovice 13 now ready for use elther to encipher a plain language measage
or to decisher < oryptogram which has been enciphered by means of the device,
alphabeta, and key shown in figure 1. Suppose this plain-text message 13 to
be emeljhered:

ACCORDING TG AN OFFICIAL REPORT FROM MILITAKY AUTHORITILS o o

Mowing the reading guide § to the left, and bringing it against the left
end bar §, the operator procesds to align, in a column immediately to the right
of the reading guide, the firat 25 letters of the message. This is most con-
venlently done by placing the eraser end of a pemcil upon tne succeasive desire
latters as found on the succeasive alphabet strip'a,\'fron the top downwards, and
pulling or pushing the alphabet atrips'\t.onrd the reading \guida go th}t each
atrip atops with th: proper letter just to the right of t'l:gi;e of{the reading

-3_
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\Y
gulde, ) Phgere—3-shows—tire~2X-1ETTsTS ACCORDING T0 RN OFFICIAL SITgBed &%

~to-align-tho-first-tetter-ofthenext-word,.
REPQRY, >Nhen the alphabaet stripa sre.belng-aligued-omr-tirr-teft-hmd-viteoe -

the device, as in thc above procedwre, the operator confines his searcn for

lettora to the left-hand half of the duplicated scquence on each alphabet strip.

When all 25 alphabetsstrips have been aligneca as indicated, thera is dis-

e
-

closed a fnltiplicity of columns of letters to *he right of the plain-text column
of letters thus aligred. All these columns of lattera, except ome, are columns
of cipher letters, each column representing a cipher equivalant of tne plain-text
column. The single excsption is the column which 13 the 25ih removed from the
plain-text column set up by the operatuor, ard is merely a repetition of tnat
plaip-text column, One of these ciphor columns is selected at rardom and is
recorded in S5-letter groupa. The reading guideisnis useful in tni= operation,

since by placing At alongside the column selected, reading of the cipher column

is faullitated.

Those lettera are recorded and comstitgte the cipher letters for the first 25

plain-text letters, .4
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T!he veading sutdcs is now moved to the extreme ri.gh;. of the device,
up sgainst the right end bu-'-'}; the mext 25 letters of the plain text are
aligned against ths left edge of the reading gnides: Again a set of
columns of cipher letters are diaclosed to the left of the reading guilde,

Ogosn o pat§ »S'Qa.[aeuﬂnma o hasped pet

Ons of these columns is selected random andAis recorded. If the message
contains more than 50 lctters the faregoing procsdure 13 remeated until the
eatire message has been enciphered. There 12 no need to indicate to the
recipiont of ihe message which column is sclected for the cipher equivalent
of each seot of 25 plain-text letters, az will be noted presemtly.

To decipher the message, having the alphabets ané the key according
to which they have been arranged, tho operator merely procee.ds 89 in
encipheruent, uun&ﬁ:i:lpum atﬂ:::;scthnt the nr::fi::etma
of the ’cryptogru are in 4ne column. He then examines all the other 25
columns of letters, locking for one which gontalns iatelligible taxt
throughout its exteat from top to bottoms There will be ome and only one
such column, and this will be the plain-text eq;iuhnt of the c;lmn of

- H ¢
oipher text set up on the device., The reading guides'is vseful &n this

lurcl;fo;'gho plain-text column, as it can readily be moved to soan the
-5- v T ”
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successive coluans from left to right, or from right to left. Ths plain-
text ;olnnn thus found is resorded in word lengths and the operater proceeds
t; ;et up the next 25 cipher letters on the right-hand side of the devige.
Agaln he looks for a plain-text column and records it when found, He oon-
tinues this process until the message has been complately deciphered.

The many uses of this device, #1th variable alphabets, in cryptographbie

or oryptanalytic studiaes will be apparent to all skilled in the art and

nothipg fuarther need be sald onn this seore e.copt that there has existed for

Y

'ﬁi%

many year3d a hitherto anfulfilled need for 2 siaple device of this type.

gt

suitable for the insertion of 3liding alphahets,

L

% s
&

“&s

Although in the flgures accoapanying this deacription a dovise ia

%
¥

shown in which cylindrical rods are riveted to & base, at regular intervals
from one snother to form the channel ways into which the alphabet strips

are inserted, it should be understood that any other means may be employed
to form the chamnel waya, PFor example, a series of elongated metal strips
known 4o the trade as ¥oard holders®, uwsed ordinarily to hold narrow strips
of paper bearing names of mall-box cwners inm apartaent houses, ete,, axy

be used %0 form the chammel waysj these card holders may be rivetad to the
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