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1. The basic.cryptogranhic orinciple of the machine. - g. Use
rotatables commtators (cipher wheels) arranzed according to schese N \'“;,4

u""‘" signed. Eave five interchanzeable commtators, three of wkich serve as

A-

3

&L

C"g

M \ outlined in Pigures 1 and 2 of sccompanying draft speeificaticns (in-
g closure 1) covering joint invention of Frsnik B. Rowlett, and the under- g\}r"‘;

)’,»)* sabetitution commtators, two as control commiators.

¥
bh. The two control commtators acting upon the three sabstitution ‘\‘.,q\B
commtators will yisld an enciphering key of consideradle length, wary.
R ing between s lower 11uit of 17,576 and an uppar linit of almoat 12,000,000
X oharacters. (The exact length is a fanction of a mambsr of variable fec-
tors.) for eack different arrangemant of comwmitators upon the shaft there
will be a different key of lengzth indicated sbove,

c. The sperd, accuracy and eryntograohic security of such a device
will cartainly be far greater than that of the presant Jivision Fleld
Code, timp mseting the res-iremmnts f Partgrach 1 of “iilitary Charate
teristics* sot up for this device. (Gufl. 2 wos ')MC.'S)

2. The ayboord. = 1 tynawriter rayboard contrslling a bank of 26
siagle-vola, dontlea=throw switches controuls the uachine. The keyhoerd
is namally oparated in the nausl mennor. The arrangenent of the ‘wmys
corrassonds to that of the atandard “eytoerd tut the keys may be stmller,
closer together, and oporate directly downward on the contact levars, as
in the “nigma eryctogzranhic device recently forwarded to the Sisnal Corvs
laboratoriss at Fort Yommontn.

3. The recording mechanism. - g. The sost imvortant reqrirements in
this connection pre thzt the recording mechenlanm be mmall, rmgged in cone
straction, and oparats on very little vover. Thare is nothing on the acr-
st or in comrse of dsvelovmont which now me~ta these requirements samd
such a mechanism will have to be develovad for the murcose.

k. It i3 recorzwnded th:t commercial organizations ekllled in the
constmetion of typewriting, caleulating, aond snding mschinse be coatacted
in rogard to this ~hase of the project.

S« A revolving type wheel seems to ofer Dest nosgidilities. This
wonld probably remlt in tspe-recsording rather tham parze-printing.

4, Other features. - g. The weight of entire machine cught not to
excesd 15 pounds, including cerrying case.

3. Fover requirements. - For enciphering and deciphoring eircunits
4} volts (BA-9) will suffice. Tor eontrolling msgunts or relays sssociated
with the cipherewhesl acexent mechanism, a small amoont of electrie pover
will be required (about 4} volts). Fover regquired for actually displecing the
cipher-wbesls and the control whesls, and for opersting the recording. -
meckanlism esn be suprlied by a hand lsver or by & clock-spring drive, or a

PR -
LT ' . v ea
‘.-'- = .I'.' 'f.d’ -t , - ¥ -
L trd e v o )
. -ty o g, —{Approved forieiease by NSA ppe09-10-2013 pursuant.torE.O. 13524 . mea N
o SO ‘ e T T fcﬁ_ﬁﬁ - . - = S )
~ : - e T Tadie g v L R

\, +

. .
- ™~ e
- N4 hd L= o 2r - i 53 2
2 < - N L PR - X ST - A Hn S -t AN




REF ID:A67432

combination of both. It is recommended thit san attempt de made to design
the apceratus 80 a3 to male it oossible to overste the smtire mechsnisa

by a combination of two or thres dry calls (PA=9) end a hand or foot-8perated
lover.

Offica of the Chiaf 31 mal Offie~r,
saghinston, . .
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Prelinincry “rorosals for Converter T.me “-=1&l. g A
A

1. The basic cryrtogrankic nrincinle of the rischine. - 5. Use g’_‘,’ﬁ'
rotntni.ls commtators {einher whesls) arraonced nccordine to seheme
ontlined in rigures 1 and 2 of ascowvanyine draft avecificrtions (in-
eclosare 1) covering joint invention of Prank 3. Rowlett, and the under-
sirmed. snve five intercrangescle commtsators, threa of which aerve as X"“W
mbstitntion commtators, two as control commtators. d‘;&" ‘,JH"

L. The two control comrmtntors acting upon the thrae snhstitut.lon
coummtators #il1l yield an sncirhering e  of considerslle length, verye )\7\\
ing batween a lozer 1i:it of 17,576 and an uvoner 1iait of almo-t 17,000,000
eharzcters. (The exact len~th is a function of a mnmber of variable fec-
tors.) For enct different arrmnzem-unt of commtators upon the shaft there
will be a different “e of lansth indic-ted sbove,

¢+ The sneed, sccuracy and crimtograrhic security of smer a device
will certainly be fsr preater than that of the wresant Oivision Fleld
Code, tima mecting the req:ire:suts of Psrograch 1 of Wdlitery Cherag-
teristica® set up for this davice.

2. Tke Yeyboard. - A t;vewriter l-eyborrd contrslling a ban¥ of 24
singie-role, domlLle-throw switciing ¢ontyruls the c~chine. The keyhosrd
is mmially opureted in the nmmel =samer. The arrsnsenent of the keys
corresvonds to th.t of ties standard keybosrd tmt the weys may be sualler,
closer tegethrnr, mnd overate direckly downward on the contzot levers, as
in the Tmigma eryvtorrarhic device recently forwsrded to the Sismal Corve
Laborrbories at Fert Homvmth.

3. The recording mechanisn, - a. The wost important reqriremesnts in
tiie conunection are thrt the recording uechsanisri be suall, mgred in con-
strmetion, rond overate on very 1ittle rower. There 18 notning on the m.r-
kot or in conrse of develoovm:nt which now me-ts these remirements -nd
such g zecharism will heove to be develoved for the -mrronae.

b. It is reco nender thet cormisreinl orz-rizations skiliad in tre
constniction of tyrewriting, erlenl-ting, ~nd n.ding mrebincs be contscled
in rog=rd to this ~hase of the projeet.

C. A revolving tyre whaeel gseers to offer best cossltilities. This
wonld probsbly remit in tape~reoordine rath:r thesn ~e - e-printing.

4. Other festures. -~ g, The weight of rntire ‘uaechine onght not to
exceed 1% pouncs, ineinding csrrying cmee.

Q. iover remirements. - ¥Yor encirhering -m: decirhering circrits
4> volts (B/-0) will mffice. For eontroiling usrmets or rolasys -ssoci-ted
with the einher-wheel digvlrce:went mechanism, a snall awount of electric powsr
will be regnired {abmt 4 wolta). Power regqnired for actuaslly disvl-cing the
c¢irher-whiesls and the conrtrnl wheels, snd for opevrsting the recording
msoocnism cnn be svnwlied by a hand lever or by a clock-suring drive, or a
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cowbinntion of both. It is recommended th:t an sttempt be made to deaign
~ the an arstns 80 23 to make it >ossible to orerate the entire nmechanism

by a combinntion of two or three dry cells (P3-9) and a hand or foot-Gperated
levor. . o ‘

~#illiam F. Friedman.

Office of the c}ief Si"nal G{ficor,
rghington, 3 C.
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Preliminary Froposals for Convertsr Type M-161

1« The tasic cryptograghio principle of the machine, ~ go  Use
rotatable commtetors (cipher wheels) arrangsd ascording to scheme
outlined in Figs, ) and ¥ of sgcompanying draft specifications (Enclo~
surs 1) covering joint inventiom of Framk B, Fowlett, and the underaigned,
Have five interchangaablo commutators, three of which serve as substitu-
tion comautators, two as control commutators.

be The two control commutators acting upon the three substitution
comautators will ylsld an encipherin; key of considersble length, warying
between a lower limit of 17,576 and en upper limit of =lmost 1,000,000
charnoters. (The sxact length 18 a function of & number of variable
faotora,) For esch different arringeaent of comautators upon the shaft
there will be & different key of lengtl indicated above,

S+ The speed, sccuracy and oryptographic security of such a device
will certainly be egual to that of the present Divistaon Fielu Code, and
Jrobably be: much better, thus meetlng the regulvsments of Par. 1 of
*Ullitary Characteristios” set up for this device in mcmorandum of
Septeaber 10, 1935, (Enclosure 2)

2. The keyboard. - A typewriter keyboard controlling a benk of 26
single«pole, doudble-throw switchsa controls the maohine, The koybosrd
e mamuslly operated in the ususl manver, 3The arrangement of the keya
corresponds to that of the standard keyboard but the keys muy be mmaller,
closer to ether, and operate directly downward on the contset levers, as
in the Endgma machine.

3, The recordin; wechanisu, « a&. Tht most important requiresents in
this connection are thst the veocording mechaniss be small, rupged in
construction, snd opsrate on very 1ittle gpower. There 1a nothing on the
warket or in courss of dovelojment which now meets these requlrements and
suah & uechanimy will have to be developsd for the purpose, Several typas
are briefly cutlined in the aocompanying enclosure 3,

be Which of the schemes shown in inclosure 3 will be most practiocable
for develoment should bs determined after conference with 3ignsl Corpe
Laboratorioes or with personnel skilled in recording mechanismsa.

4e Other fhat&res, « &+ The welght of entire machine ouht net te
exosed 15 pounds, including carrying case,

b+ Power requirsments. - For cnoiphering snd deciphering circuits
4§ volts (BA-9) will suffice. For controlling maguets sasocisted with
the eipher wheels and tho sechanism, a small amount of electric power
w11l be reguired (sbout 44 volts) But most of power reguired for actuslly
aerforming these functions can dbe supplied by a hand lsver or by a clock-
apring drive, or a combinstion of both, It will probtably be possible to
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operate the entire aachanisu hy a combipation of tws or thres dry
sells (aa~9) and & hand or foot operated lnvor, or it may be nec-

: essary to have a storage battery.

- Willdam ¥. Friedman.

Office of the Chief ﬂirngl Oftioer,
¥Fashington, 0, Cs,
October 4, 1935.



