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OFFICE OF THE CHIEF SlGl}ﬂ. OFFICER
WASHINGTON

Harch 29, 1932

HRIORAHSUE TO: Exegutive Officer (THRUUCH O.I.C. ©sr Plans end
fraining Division ané 0.1.C. Hesearch and De-
‘velopment Dlvision). '

'1. Thie report deals with ay visit to the Signsl Corps isbora~
tories, iareh 21 - 32, 1952, : : '

2. Immzdiately after arrival, Monday efternoon, and zfter repori-
ing et headguarters, Fort Pommouth, I had a conference with Lr. Grahem
. in regaré to the cipher facsimile systém of the German inventor, I,

. ¥rede, for the purpose of discussing the outlines of the conference to
be held with the inventor the nmext dsy, Tuesday. A& copy of the report
vrittea by Hr. OCraham and myself, and the coanclusions resched in regard
to the Yrede system, after full discuseions with Ir, Irede on Zuesday,
will ba submitted luater. ) ' .

3. vednepday was devoted to discussions with 3¥r. Orahsn and his
Bsalstonts while the verious elsments of the 3ignal Corps cipher mechine
being coastructcd at the lsboratorics were being essecblad for the first
time. -In the late altermcon the machine was completely asssuwbled, in
gorking order, &nd made ready for a preliminary test, Thursday morning.
Some mimr 6ifficaltics wers cncountered, occasioned by the fuct that
one of the control relsys apparestly did not operate with sufficient
spoed to accomplish its zunct;or.. On Thursday mwoeraning 1 prepared &
plain~-taxt message of 500 letters and procesded to encipher it by the
machine. This test required tventy minutos, the machine coperating in
a very satisfactory manner &t the rate of twenty-five letters per minute,

4. Tho cogperctively low ruate of speed was occasionsd dy tvo fectors:

{1} the slowness with vhich the eye and hend cun work in selecting the -
proper lettar on the koybourd, in aoting the cipher letter on tho bank of
lights, and in writing down the cipher letter; (2). the slowness of the
roley referred to above. . Ko doubts are entertainea by us, hovever, in
regard 0 ths possibility of incraaei«g the speed to a more satisfactory
level without &ny matarial change in cesign of the cryptograph itself.
in the first place, speed of operation would ceriainly increase with
practice on the pert of an opérator, 8o that in the case of the hand-
" rocording type of machins there is no Goubt but thai o speed of 50 to
60 characiers por :wmiante, eyuivalent to 10 to 12 five-letter code groups

per minute, could be obieined. ‘Inis iz spproximatoly five times fapter .
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. then a code dook can possidly be hanGled. Inp ths aeea..u placa, with the

conetruttion of &n adspter to be placed in poaition over the kreybosrd of

8 typewriter or of a teletyper, in which ¢cse the operator has no writing

to do but. mersly operates the keydoard of the cxyptograph, the speed of

spcipherment could be raised no doudt to 20 - 35 five-letter words pﬂr

~ minate, poasibly rore. AGitsonal dotails is comnsction ith this’ a&apter
will follow .

B. Trom the cryptographie point of vigw the proeent han&-recorﬂins
model is highly satisfactory. I knov of no more sscure wethod. If ysed
betweon the highest permshent or somipermanent deedjuerters, 1t $s beiieved
that absoiute indscipherability can be accomplished fo practical operation;
1% woad botwoon mobile, small headgnerters, the degree of seourity inm practi-
eal usage eill be & funetion of the pains to which i% is thought practicable '
. 40 go in regard to length end varirmion of l:ayinh $opes... These de%aus con

- readily be -'-ar!r.ed oub. later,

- 6. ﬁ’i:.e r.;nes%ions whir:h arisa 1n the iﬁmﬂsate nreaent are 'she.. H

' _a_m.. Kow many aadiuonal models of the prasnnt design should
- be congirnetad? S
b, ¥here should they be. sensﬁructed‘? :
G. Shall &evelog:aent -;roceed s} once with regard to t.he
~ adapter’ referred 40 jo parsgraph 47 :
- 8. Con-funds suf £fic !.ent for these parp@ses bs nnda availsble‘z

1. in rega.!'d to qnmsﬂon 8y it ie reca-mndea that ot least teo ‘more
h&nd-recomins models be eonetrusted withouwt dsiay, weking three machinee
available for test purposes. 'Two of these. s’mm& b gont to this office.
for orypiographic -experimentation and study; the third model ahonld -emain
&% the laborstorics for furtner e.-:ginaer;..g studye :

8, In regarc‘. to question Dy it ie reeommno.s& thet the two ad":tionnl
models be constructed &t the m'i;arauoties, -rather than by sn outelde engi-
neering laboratory. In the fire.t', place, the desirs for oecrecy (n rogerd
%o this muchine, &t least for the preseat, diciates the .aolicy that no Ge-
$ails should be mude avalleble to outaide parties. In the second ylaee.
the tine and cost of seastruction witkin the lsboratories would be much -
loes than would obtein outsite, since very iittle adsitionsl m-.g*mering
otudy. emd exnerimazmauon is nucessary, £l) this neving now heen camplated. _

9. In regard to questios o, 1t is raca::mended that the' la'oorator&es I
be directed to initiate & stu.d,y with regmrd to tho. possible dovelopment of -
a suitable adapter to de positioned over the heyboard of =2ither an ordinsry
typesriter; of.of a teletype mechine., If feapidls, the typing of enciphored
end: déciphered eryptograms could be accomplished autormbically; or, the .
eryptograph could be uced in con&mtion with a teletype kesbosrd go -that
ultimstely it might be possibla, without any intermediate ateps, to encipher,
iransmit;, recelve, decipher and print cryptograns &t & nigh rate of speed,
This pbase of the development represents only & cont*nuatiea of the original
projee‘b X regaras cryptwraphie apparatusg.. o .
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10. 1o regard o funés, it is estlmate;d thwb the entire ‘coEt of pro-
ducing the two zdditionzl modols recoumended in puragraph 7 a‘rova, including !
labgr, should not exceed 23000 or .,1200, oince it is merely & question of
duplicating elcments alreadg produced, akd not of additional ongineering or
developmental study,: Ao regarés tha sdspter, however, consitierable ésvelop-
sental wori would be necsecary snd it is thought by the leboratory personnel
thas. sbout 5000 will be reguired for this phase oFf the projoect. The gues
tion @9 to vhether such & sum can be made avai.abie, either in part or in
vkols, before the beginning of the fiscal year: .&935, is left for the vconsid-
eration-of those eontrelung the &ismsition of dévelopment funde.

il. To sumarise, it is desired o indicete thal thw. prngreaa mede by -
the laboratorics to dete iz very satisfootory and gives promise of eulainating
‘ia the production of & mochine that will asstisfy eve'y requirement. of practi-
eability, sﬁed, accurwy, snd aacurity. :

. ¥illisn ¥. Fricdien.




