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.. REF ID:A711-39 May 9, 1941. 
COPY 

SECRE-r 
MILITARY CHARACTERISTICS OF CONVERTER 

FOR USE ON ELECTRICAL PRINTER CIRCUITS. 

1. The converter should be designed for the purpose of automatic 
enciphermen t and decipherment of messages transmitted by teletype or 
s~lar pr1nt1ng telegraph apparatus based upon a multiple-impulse-code 
such as the Baudot. 

2. It should be des1gned so as to encipher the s1gnals established 
e1ther by tape or keyboard operat1.on, causmg enc1phered text to be 
transmitted 1nstead or the plun text represented on the tape or set 
up on the keyboard. At the receinng end the apparatus should decipher 
the rece1 ved c1pher s1.gnals, convertmg the cipher text in to plain text 
before the s1gnals are fed 1.nto the prmter, or mto the perforator in 
the case of tape operatJ.on. In other words, enc1pherment, transmission, 
receptJ.on, and dec1.pher.ment are to be accomplished in a s1.ngle step 
rather 'than 1.n two separate steps at each end. 

3. The converter should use as its cryptograph1.c pnnc1.ple a 
non-repeat1.ng keying sequence or multl.ple-impulse characters, the 
latter to 1.nteract nth the pla1.n-text s1.gnals accord.J.ng to the rule 
that 111J.ke s1.gns produce spacmg current, unl1.ke s1.gns produce mark1.ng 
current. 11 (The latter pr1nc1.ple is well known 1n the art.) 

4. The keying sequence men tJ..oned 1.n Par. 3 should be produced by 
a plural1 ty of electr1.cal cryptographl.c rotors m cascade, through 
Which ~pulses are sent and recomb1.ned 1.n a manner so as to produce 
the equivalent of a random sequence of characters accordl.ng to the 
mul tiple-J.mpulse-code used by the transmitter. (If teletype, the 
characters mll be 32 in number and should be 1.n random order.) The 
number of rotors 1n cascade should be at least three and preferably 
five. 

5. The rotors ment1.oned m Par. 4 may be ident1.cal 1li th those 
now used 1.n Converter li-134-C. Mechanism should be provided to cause 
meter-like steppmg of these rotors, at least one being dl.splaced 
angularly for each character to be enciphered and transmitted. The 
order of stepping of the entire set of rotors, however, should be capable 
of bemg varJ.ed so that the complete set of factorial n motions may 
be av&l.lable for use, ~ bel.ng the number of rotors in cascade. 

6. The converter should be motor-operated from the same power 
source as that employed for the telegraph pr1.nter. It should, however, 
be des1.gned to function as a separate unit and not as an 1ntegral part 
or the pr1.nter itself, so that either normal plain-text operatJ.on or 
cryptograph1.c operat1on of the pr1.nter circuit can be efiected at will. 
The converter should be capable of bel.nll; electncaJ.ly connected or 

·-
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SEGREI 
assoc1ated with the tape (or keyboard transmitter) and WJ.th the 
pr1nter by means or a suitable plug and jack or multiple plug arrange­
ment, so that it may be readily connected or d1sconnected from 
operat1on. 

7. The converter should be or approximately the rollonng 
d2mens~ons 12"x8"x8", and 1ts weight should not exceed 50 lbs. 

Enclosure Ill 

GECRET 
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• REI 1pplioat1on tor Patent ot 
WtfJ,tA,11 P ~ IAlEDIAlf 8.IJd * nmr !!. RO~ 

* Seria1 •umber lSI v!alon tr;O 
443,320 * 

f!W * --16 ._.,. 1942 
• fQr 

- ctt!PTOGRA.PHXO S!ftEII * 
iJ.A.A.L _ ?--' ~ l'lr.a 

* '* * * • * * * * • 
!he Honorable Comm1ea1o:ner ~ Patents 
Washington 2S, D. C-. 

Sirs 

fhia J.S in response to Patent Office action ot 21 July 1950 in the 

above•1dentU'led application tor patent which !a beinc proaecute4 

UDder the so-called thl-ee-year ru1e. Please amen4 the case aa 

tollOWBI 

II THE SP.ECitiOlTIOR 

Page 4, following the amendllent o.f' 
24 October 1949 1n line 19 ... Xnsert the following - The 

\ 

'itatioD817 end plates 15 alld 21, it should be unc!erstood, 

are analagous to the end plates 20 aDd 21 ot BgQern am 
==,.~ 

the end 1o7linders" 4 and 5 ot ~. The actuators 22•26 

( ot this application) are similarl1 ualapua to th!. 
'till&ers11 72a•72e ot BobeR and the 11PAWla" 42 ot lAm• 
Actuators 22•26 ore, in tact, electromagneticall)r-operated 

- ..... p:woa .... 

pa;r!a aithoUgh lunctloDa111' they Jlla1' be considered- to be 
...... ~'t. 

giara, callS, pistons, or aey or V8.1"1ous other devices, 

~ii'Ot.Qd to 1.bltb- :reapeot1w wheels bf appropr~te .. ~~.P-~ 
(as indicated 'b1 the dotted llnea in the draw!np).... ~ 

- .:1 
1 -

--

-I 

-
'!IIIII" 
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Please cancel Claims ll and 12. 

The apeci£1eation has been amended to point out the manner in whioh 

the several parts or the Applicants' structure cooperate with each 

othe~. Since the parts or the present case are ~ -~~!'!~ ~~ sped.tio 

t1ement$ shown and described 1n the patents to He'iG and l'amt it is 

bel1QVed that the stx-ucture and operation ot the prese~t ~a~e should be 

o1earl1 understood. 

Reoons1dera.~1Qn 1tJ:Oequeated, fn view or the_-p;esent ~~~t.t ot the 

~U!renlent tor addltlonai :f.iiU&tration. lo turth!~ !!..1_;j~!.tJ~n seem~ . 
to be neeeswr, andt-ir the reqUirement _is to be reP-ted,~ !ppi1oants 

Wb\lld appreciate more apec!:tie directions· therefor. 

With the canceliation of Cls.bls 11 and 12, the claims remalnfng in the 

ease are 2, .3, 4, 5, 6, and 9, all or which have been rejected onl,y on 
..-.JIIE .... ~ .---

the grounds or insutticient dil!lclosmoe. lfi th the present amendment' the 

disclosure appears to be complete, and allowance of the claims is, 

therefore, requested. 

Respeottully, 

rittn_M r, rimnw ~ 
lRAit B. R01t'LET'1'1 AppllcantB 

... 
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IH THE URi"rED STATES PATENT OFFICE 

* REa Application rw Patent or 
1VJ.!._IU_ 1 ,._ l'RIEPIWI and ... 
J'RANX:P.,ROWU.:T'l 

• 
Sor:la1 Number Dirision 16 

W,32l * 
* •&NpUENT ~llq 1942 ... 

Far 
~~ ,.cf tk//~Y? 

CRYPTOGRAPHIC SIS'l'EIIS * 
* * * * * * * .. • * 

The Honorable Commiasioner of' Patents 
Washington 25, D. c. 

Sir a 

This is in response to Patent Office action ot 24 ~~~ _'=.9!6 ~ 

the above-1dentitied applicaticm tor pateut which 111 being 

prosecuted under the so-called three-tear rule. Please uaaDd 

the case aa f'ollcwaa 

IN THE SPECIFICATION 

Page 2, line 25 • Change "tro" to - two - • 

Page 3, liDe lS - Cancel "and" and insert - are - • 

Page 4, line 12 .. Challge n1sn to-18••- • 

l2 - Change "and" to - eDd .. • 

19 - Before "~" ilulert - The ~~a~mer 1n which the 

eDd p4te reeds the ceyptogr&pidc ..;.e- tWd repro-
- - - - - .. --- ~-........ -- .. -

aentatiw •eana tor prov1diDg aubetantiall¥ un-

predictable movements tor the commuta'«iort Yt'"gf 



IN THE ClAIMS 

Claim 1 

• REF ID:A7173 • 

fMY both be found in prior art, see, tor example, 

Hebern9 1,683,072, and .12,m, 1,733,886. - • 

- Cancel. 

Claim:;, line 7 • Cancel na plurality of output wires at least one ot 

which is connectedtt. 

8 .. Cancel "to a plurality of output term1nals" and 

insert .. means tor electrically connecting together 

said output segments in groups thus eft'ectivel3 

dim' nishing the number of output contacts, and an 

output wire connected to each ot said groups - • 

Claim 4, line 6 - Before "groupe" insert - electrically connected - • 

Claim 5, line 9 - Betore ttopening" insert - substantial~ unpredictably - • 

Claim 6, line 8 - Before "commutation" insert - substantial]¥ 

unpredictable - • 

Claim 7 • Cancel. 

Claim 9, line 10- After ttaegments" insert - arJ7 one of which outpUt 

segments may according to a substantially unpredictable 

rule effectuate and stop the aforementioned current 

flow- • 

The specification bas been amended in minor particulars (to correct 

typographical errors, etc.). On page 4, line 12, "18" baa been changed 

to 1§! because of a duplication or reference characters. The Chiet 
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Draftsman will be req'Dilsted to make the necessary cbarlp on the 

The apeoit1cation, on page 4, has been clarified 'b7 reference to the 

patents ot !ebern. 1,683,072, 8Dd IQm, 1,733,886. 1'he tanct1on of 

el.eaents 22 'librougb. 26 na exp]a1ned to 11011e ~zrt, ill the ortpDa1 

ape6!ticat1011 on pep 6, 11Dea 21 and 22. 

It is aaii'DIIled. that 1 in view of' the above-mentioned awendments to 'the 

apec1ficat1on, the rejection or the claims on the gro1md ot 1nadequata 

disclosure 111U not be pressed. 

CJ..da 1 baa been cancelled. 

Cla1a 2 was not rejected on :references and, therefore, ia belined to 

be allowable. 

Claia ) aDd 4 haw been PlODded to require with lm'e ar leas apecltlcit7 

that the output contacts of the ke)"ing generator are strapped together 1D 

P'OUPS, it following, of' com"Se, that there are f'ewer output contaota 

than input contacts. Th1a thought is lliaaing trom the references and 

pes JmOh be70Jld a •pure Mtter t4 choice" as was claiaed h the ottic1al 

letter or~ Bovember 1942, as tbe device produces a ke71ng aequenoe dit• 

t':lcult or solution ta:r out ot proportion to the apparent magnitude ot the 

chaD,ge. 

Claill 5 has been .-nded to def'iDe a structure wbere!n certain of the 

awitchea are open and closed in subetaDtiall;r unpredictable order. In 

~~ I! IJ.., 1,9121983, the order can easil.y be calculated f'rom the 

cama, whereas 1n .lpp11cants • arraugement the clos1Dg or a COJapU'able 

.. 

" 

~ .... 
";64. ..... i • ... -
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Ritch 1a depel1de!1't 110t OJiJ,r upcn • complex electrical_.. but alao 

upon 1ibe prese!Dg ot aae ot bp 10, U, 12, etc._ with.,. the 

~tor bav!ng liD idea wbeD a Jav' 111 ;rreased 'llb1oh nitch or nitcbu 

w1ll be attected. 1'be .... nmarb awl~' to Clda 6, re1eoted •• 

~ .t hT AP.R, a Al· 

Cld.ll 7 bas bee oucelled. 

Claim 9 has been ....,.,eel to ibclude ~ ccmaept ot aotuatiltc a part1cular 

awitch by arq cme ot the output aipale aocOl"dhg to Ill UDpredicte.ble 

rule aDJ., tbua, d1tterent1atea f'J:ca iJ.m. J!ll•, u4 JllbRa• 

Xt appears that the reject1Dn ot Cla!aa 10 aDd 11 .. 118Ult to awlT to 

Ola:lma 11 ud l2 e1Dae Clala 10 alrea47 llu 'been CBDCelled. Vtned SA 

th18 11cht, it ia requested that the rejeoUon be zoecaaddered u limb 

a Jl., rJ•EPcr. 1,426,669, uc1 rvw. 1,w,s19, rau ccapletel.J' to .... 

that Utl' b71zag aequenoe, oace 1D1t!ated1 ill ezsc1pbend betoft ue • .._ 

OOIUI1deftt1on 1e requeated alao ot the rejeoticm ot Claia 10 (pro'bab~ 

Clda n) ~ !ndethd:ter••J it~ ta!.rl.T be 8d.d that •provicU.Jig a 

keJ1Dg &eqUBDOe" mq be PL11"013' .n.tal 1t the reault thereof' Sa capable 

ot ~ treatment u called ft# b,r the cla111. 

JleapecVUll.r, 

WILLIAII F • rRlJ'DMllf &lid PRARI B. .Nl11IZft, 

'"' .... -
J 

~ 

....... 

- --.-:--
-l= • .. 

: 
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) JU.cb 191J9 

liDo tor J)eput7 Ch!e.t, .Arrq hcur1ty Apney 

atm.fEC'.r a Return of ~P'Jl"• in re Patent Application 
lerial Bo, "'1}20. 

' la. ; ... - L 

j y 
r": 1. fbe accompanying t11e of 4ocuments, all in 7~~ 

connection v1th Patent Application Ber1&1 Bo. ~,....,;~ 
,., under study Vtien I ven~ 5h ale'lt leavi mst xqu.a~ 
u4 1 t rt)tn&1ned 1n .,- basket until neontlr, ava1 tine 
attention. 

2. %n accot'&moe v! th direction on top rcuting 
•heot_. I q returning tile berw1th, having noted ita 
COhtents carefully. 

- J. this tni filr 1Ditlatid b7 A tcmal letter 
dated 8 Dee -7 trom. tho undera1sned to 'be Di.Jtector 
of Intelligence, THRU Ch1et1 ~ Security Agencr. 

-· Xt 1a ttequeated that tbe ••• be ooapleted 
~a ~orwil repl7 addroaaed to • 1n reaponao to the 
letter retwred to 1n Patt. 3 abovo, 

V tlliam ., • hiec.1:raan 

~~= - Z2 
,Jo ""1LIIIiillia 
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WAR DEPARTMENT 
OFFICE OF THE JUDGE ADVOCATE GENERAL 

WASHINGTON 25 D C 

.Mr. Willi8lll F. FrJ.edm.an. 
1823 Que Street, N. W. 
Wash1agtoa 9, D. c. 

Mr. Frank B. Rowlett 
216 So. Pershing DrJ.ve 
Arlington, VJ.rgillia 

Geatleme:as 

..t 5 dUL 1Yll7 

B,y dJ.rectJ.ol!l of The Judge Advocate Gelleral, receipt is ackaawledged 
of your letter to the Secretary of War dated 6 Juae 1947, teadering to 
the Goverument of the Uaited States for its use, under the proTJ.sions of 
the aot of October 6, 1917, as amended (35 u.s.c. ~2), the J.nTentioa 
desorJ.bed and claimed ia your applicatJ.on for patent, Serial No. ~3,320, 
f1led 16 May 19~2, for Crytograph1c Systems, which applJ.catioa a•d the 
invention coTered thereby were placed ~ seoreoy by the Commissio•er of 
Fateats oa 16 May 1947. It 1s noted that your letter iacludes a power 
to iaspeot aad make cop1es of the appl1catioa. 

The records of this off1ce shaw that the aboTe-meatioaed applica­
tJ.on aad the ~vention covered thereby are ass1gaed to the UDited States 
GoTer.nment and were filed under the aot of Karch 3, 1883, as ameaded 

(35 u.s.c. 45). However, the present tender will be made o~ record for 
the protection of Whatever iaterest you may have ia this i•ventioa. 

Ver,y truly yours, 

wL, 
/ 

GEORGE W. GARDES 
Coloael, JAGD 
Chief, Patents D1v1aioa 



II 

Secretary or War 
liaah1ngton 
D. C. 
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6 June 1947 

Attent1ona ~he.Judse Advocate General 

A Secrecy Order under Public #700, 76th Congreae, 
having recently been eerved upon and acknowledged bi, 
the underai&ned in connection v1th Patent Application 
Serial Bumber 443,320, filed 16 Nay 1942, the inven­
tion covered by the l&id application 11, in accordance 
with the recommendation contained in the Seorecy Order, 
tendered to the Governaent or tbe United States for ita 
ue•. fhe application •r be inepected and copies made, 
1t dea1red. 

Respecttully youraJ 

VXWlJil P. JfmlSiiAll 
1823 Que Street, J.Y. 
Wa•h1ngton 9, D, o . 

hDk !. lllS\112ft ·­
a16 So. Pershing Dr. 
Arlington, V1rs1n1a 

- .... -- - IP" .... .,.... ..,..,_,.,..'E' p---·--

- ---~ ...... _....,.._. ....... 
-.- ~'!! ....... 



To the applicant above named or h1s heirs, anr1. any and all his 
assignees and attorneys or agents 

Enclosed Is your copy of a Secrecy Order under Public No 700, 
76th Congress You are required to fill out and personally sign the 
receipt form above and return 1t to the Commissioner of Patents If 
the acknowledgement IS not received Wlth.n a reasonable time it will 
be necessary to take other steps to establ1sn serv1ce of this order 
on you 

E G Haggett Jr 
Patent Off1ce War D1v1S1on 

Please adv1se this Off1ce of change of address 



t 
I 
t 
• 

\ 
\ 

Fo:rm D-Z-n.a ... 
Senal No 

For 

J,)EPARTMENT OF COMMERCE 
~ 

UNITED STATES PATENT-OFFII5E 

443' 320 WtiSliiNG'fP.N 4 
F11ed 8.1 l t l9 2 D1 VlS10n 

0rTPtograph1o 87atema 

Appllcant 
-tf11liM , • Jr-riedman and Frank B. Rowlett r 

U.S.GoYernmtn't 
Ass1gnee 

SECRECY ORDER 

16 

NOTICE - To the appl1cant above named h1s he1rs and any and all h1s ass1gnees, 
attorneys and agents, nere1nafter des1gnated pr1nc1pals 

You are hereby not1f1ed that your appl1cat1on as above 1dent1f1ed has been found 
to conta1n subJeCt matter, the unauthor1zed d1sclosure of wh1ch m1ght be detr1mental 
to the publ1c safety or defense, and you are ordered 1n now1se to publ1sh or d1sclose 
the 1nvent1on or any mater1al 1nformat1on w1th respect thereto, 1nclud1ng h1therto 
unpubllshed deta1ls of the subJect matter of sa1d appl1cat1on, 1n any way to any person 
not cogn1zant of the 1nvent1on pr1or to the date of the order, 1nclud1ng any employee of 
the pr1nc1pals, but to keep the same secret except by wr1tten permlSSlon f1rst obta1ned 
of the CommlSSlOner of Patents, under the penalt1es of the act of October 6, 1917 
(Pub11c No 80), as amended July 1, 1940 (Publ1c No 700) as amended August 21. 1941 
(Pub11c Law 239), and June 16, 1942 (Publlc Law 6o9) 35 USC 42, 40 Stat 394, 54 
Stat 710, 55 Stat 657, 540 0 G 233 248 

Any other appl1cat1on wh1ch conta1ns any s1gn1f1cant part of the subJeCt matter 
of the above 1dent1f1ed app11cat1on falls w1th1n the scope of th1s order If such other 
appl1cat1on does not stand under a secrecy order 1t and the common subJect matter 
should be brought to the attent1on of the Patent Off1ce War DlVlSlOn 

If pr1or to the 1ssuance of the secrecy order any s1gn1f1cant part of the subJect 
matter has been revealed to any person, the pr1nc1pals shall promptly 1nform such person 
of the secrecy order and the penalt1es for 1mproper d1sclosure set out 1n Publ1c No 700, 
76th Congress, and Publ1c Law 239, 77th Congress 

Th1s order should not be construed 1n any way to mean that the Government has 
adopted or contemplates adopt1on of the alleged 1nvent1on d1sclosed 1n th1s appl1cat1on, 
nor lS 1t any 1nd1cat1on of the value of such 1nvent1on In order to make the deta1ls of 
your 1nvent1on ava1lable for 1nspect1on by var1ous governmental agenc1es concerned 
therewlth for cons1derat1on of 1ts poss1ble use 1n the war program and at the same t1me 
to preserve your r1ghts under the Act, 1t 1s suggested that you promptly tender th1s 
1nvent1on to the Government of the Un1ted States for 1ts use Such tender may be effected 
by a commun1cat1on addressed to the Secretary of War or the Secretary of the Navy and 
should be accompan1ed by a power to 1nspect and make cop1es of the appl1cat1on 

Th1s order 1s mod1f1ed by the 

. MAY 1 o 1947 
Aaa1etant 

Aet:tHg- CommlSSloner 



, For~ D-3.._m 
REF ID:A71739 .. 

~EPARTMENT OF COMMER~ 

_J 

r 

Senal No 

For 

Appllcant 

•• UNITED STATES PATENT OFFICE 

WASHINGTON 

DlVlSlon 

CrfP'osraph1o 87•~••• 

ll1111aa F. Fr1e4JiaJl an4 rraa'k B. Rowl•'' 

U.S.GoYernment 

.. PERMIT A 

.. 

16 
MAtlm 

MAY 16 1947 

An order of secrecy hav1ng been 1ssued 1n the above-ent1tled appl1cat1on by the 
CommlSSloner of Patents, the pr1nc1pals as des1gnated 1n sa1d order are author1zed to 
dlsclose the subJect matter to any person of the classes here1nafter spec1f1ed 1f such 
person 1s known to the pr1nc1pal d1sclos1ng to be concerned d1rectly 1n an off1c1al 
capac1ty w1th the subJect matter, prov1ded that all reasonable safeguards are taken 
to otherw1se protect the 1nveni1on from unauthor1zed d1sclosure The spec1f1ed 
classes are -

(a) 

(b) 

~ 

• I 
Any off1cer or employee of any departmen~, 1ndependent agency, or bureau 
of the Government of the Un1ted States 

Any person des1gnated speclflcally by the head of any department, 
1ndependent agency or bureau of the Government of the Un1ted States, 
or by h1s duly author1zed subord1nate, as a proper 1nd1v1dual to rece1ve 
the d1sclosure of the above 1nd1cated appl1cat1on for use 1n the 
prosecut1on of the war 

_, 
The pr1nc1pals under the secrecy order are further author1zed to d1sclose the 

sUbJect matter of th1s appl1cat1on to the m1n1mum necessary number of persons of known 
loyalty and d1scret1on, employed by or work1ng w1th the pr1nc1pals or the1r l1censees 
and whose dut1es 1nvolve cooperat1on 1n the development, manufacture or use of the 
sUbJect matter by or for the Government of the Un1ted States, prov1ded such persons are 
adv1sed of the 1ssuance of the secrecy order 

When requested 1n wr1t1ng by a respons1ble off1c1al of the Un1ted States Government 
known to the party mak1ng d1sclosure to be d1rectly concerned 1n an off1c1al capac1ty 
w1th the subJect matter, author1zat1on 1s further g1ven to d1sclose the subJect matter 
to accred1ted representat1ves of an all1ed government For the sake of tne record and 
for the1r protect1on, the pr1nc1pals should promptly 1nform the Comm1ss1oner of Patents 
of such d1sclosures together w1th the names and off1c1al des1gnat1ons of the persons to 
whom d1sclosure 1s made 

The prov1s1o~s of th1s perm1t do not 1n any way lessen respons1b1l1ty for the 
secur1ty of the subJect matter as 1mposed by any Government contract or the prov1s1ons 
of the ex1st1ng laws relat1ng to esp1onage and nat1onal secur1ty 

A•e1atan' Comm1ss1oner 

I 



1f1U1aa r. rr1etaaa 
)9)2 •tlltarJ Roa4, B.W. 
Waahlastoa, D. 0. 

~ .. · 

· ..... , .. 
":'e 

WU11aa D. Hall 
o/o Cbiet Signal Ott1oer 
•u1 t1oaa Bldg. 
01t7 
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\- ~EADQU~]!S" ~-~~=-~~j~s --_:;- • ~~===:--.-
~ • MEMU t<UUTtNG :JUP e 
TO THE F'OLL_.. S. .;, rf -- - ---QW!_NG IN ORDER I~D CATED ' ·-..... ~~~-

NAME OR TITLE ~ON smCmNG A~O 'ifOOif" 
1 //~ • ~d-AA 

(/ 

2 

3 

W D ,A G 0 rorm. 0115 
1 October 11144 

---:.....ali - lml 

INITIALS 

DATE 

TU.EPHONE 



I'I'E'AOQUARTERS, ARMY SERVI~Esr 

MEMO ROUTING SUP- D :A 
71 7 3 9 

TO THE FOLLOVJ!HG IN ORDER INDICATED : 

NAME OR TITLE ORGANIZATION BUILDING AND ROOM INITIALS 

1 PATE 

2 

3 



.(" 

./ 
1 IWIE OR TrrLE 

ORGANIZATION AND LOCATION 

2 

3 

4 

REMARKS 

FIOII NAME OR TITLE 

, .-
WD ABO FORM 
• ,. ..... 895 

INITIALS 

DATE 

CIRCULATE 

CONCUR­
RENCE 

PILE 

INPDRIIATION 

NOYI AND 
REtURN 

811 Ml 

BlliiNATURB 

.. ·-- ·,-.. y ."': • 
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TOP 5ECR~T SECRET CONFIDB:ii'riAL RESTRIC'l·~ 

'f'ECHNIOAL DIVIS ION 
AFSA-14 

DATE _________ _ 

~·~ r. b"'r1 edman ................... ., 
Mr., Rhoads e •••••••• ., ., .......... . 

-··- Dr.. Sanford o ................... . 

- Mr. Douglas ............... " ...... ., 
___ LCDR Pendergress •"•••·•••eo•o•• 
_ Dr. .Pettengill ••••.•..••.. , ...• 

Mr. Celllmahos , . ., ••. ~ .......... . = Capt Lane ................... · . ., 

( } As oiscuesed 
( ) As requested 
( ) Concurrence or comments 
( ) Inl'ormetion &: forwarding 
( ) Information & return 
( ) [nlormetlon & file 
( ) tnfo upon which to ba~e reply 

l ) Hecommendation 
) Signature if approved 

( ) Your action by 

29 Nov 49 

-
-
-



,. 
f 
F 

~~ we , W"J.ll~8Jn F. £r~edrna.n apd Frank B. aowJ...tt-- , 
of 3932 J!J.lJ.tary Poad, N. Yf, 1 Wa.sh:yarton_. D, Q,, a.nd ?308 11. M.ad~son Street, 
Arhngton, VJ.rpm.a., respectJ. vely , have invented certaJ.n improvements in 

' Cryptoe;raph).o Systems .. SJ.~, Corps Case SC-B-'.Yl8E$ 
for wh1.ch the undersJ.gned on even date herem th 
executed an application for Letters Patent of the United States; and 

!"' .. 
- ... ,.. .,._ 

WHEREAS, the 1.nvent:I.on was made wh1.le the unders1.gned was l.n the employ 
of the 1'/ar Department, and pertains to a devl.ce useful l.n the Natl.on'll De­
fense, and 

WHEREAS, The Government of the Un1.ted States l.S des~rous of acquirJ.ng 
the ent1.re r1ght, title, and mterest 1.n and to the sal.d 1.nvention and in 
and to any patents that may 1.ssue thereon. 

NOW, THEREFORE, J.n consl.deratJ.on of the pr~n~ses and one dollar (~1.00), 
the rece1pt of Wh1.ch J.s hereby acb1owledged, the underSJ.gned have sold, as­
Sl.gned, and transferred, and by these presents do hereby sell, ass1.gn and 
transfer unto the Government of the Umted States of Amenca, as represented 
by the _Secretary of War, the ent1.re rJ.ght, t1.t:)1e and J.nterest, throughout 
the Un1.ted States of AmerJ.ca, and the terr1.tor1.es and dependencJ.es thereof, 
and not elsey~here, l.n and to the saJ.d uwentJ.on and to the 1nvention as de­
scrl.beq in the specJ.fJ.catJ.on executed by the undersJ.gned on even da.tSt 

-~ 1 herew1 th , preparatory to obtainJ.ng Letters Pat-
ent 1.n the Umted States therefor, and to all Letters Patent J.ssu1.ng there­
on cllld any contJ.:huatJ.ons, dJ.VJ.mons, renewals, and re1.ssues or extensJ.ons 
of such Letters Patent, the saJ.d entJ.re rl.ght, tJ.tle and 1.nterest as well as 
the control of the prosecutJ.on of the applJ.catJ.on and all contJ.nuatJ.ons, re­
issues and dl.VJ.SJ.ons thereof to be held by the Government of the United 
States of Amerl.ca (as represented by the Secretary of Tfar) ani a.tkl Letters 
Patent ~ncludJ.ng any d~vJ.s~ons, reJ.ssues, renewals or extens~l.ns ere ~ 
as there are or that may be granted, to be held by the Gover asC'Ol !i 
and entJ.rely as the sar1e would have been held by me had th~s run& cl! 
sale not been made, The unders~gned hereby g1ves the Gover~~f ~e ~ 
Unl.ted States of Amer~ca the non-exclus~ve r~ght to make, use.g>~self. thefi 
l.nventJ.on for governme;ntal purposes 1.n all fore~gn countries.w < u j 

a:~ w 
Pronded, however, that upon any subsequent notJ.ce of all~ce~~ 

applJ.catJ.on or of any renewals, substJ.tutJ.ons, dJ.Vl.Sl.ons, cont1nD6t1on , 
contmuatJ.ons-l.n-part beJ.ng g1.ven by the Com.mssJ.oner of Patents, the e e 
rJ.ght, t1tle, and 1nterest l.n and to sa1d J.nventJ.on and sa1d applJ.catJ.on or 
any renewal::,, substJ.tutJ.ons, dJ.VJ.SJ.ons, contumat1ons, or cont1nuat1ons-1.n­
part, and such paterts as may be 1 ssued thereon, Hl.ll thereupon revert to 

YhllJ.am F. Fnedman and Frank B. Rowlett 
subJect to an J.rrevocable, non-exclusJ.ve, and ro~dlty-free r1ght and license 
remaJ.nJ.ng vested J.n the Un1ted States of A!ferJ.ca as represented by the 
Secretary of 'ar, to make, have made, to use, and to sell the subJect matter 
of saJ.d uwentJ.on f01 governmental purpose~ only, to the full end of the 
term or terms for winch any Letters Patent, cb. Vl.SJ.ons, reJ.ssues, renewals, 

extens,ons, cont,nuat>ons or cont1nuat(9~~~e~~~e~ 

\htne~:>s 

/,J-x/. dayof~_, 

(Seal) ~ot~Pu~ 
I 

--~-- --- -=-=-- --=--



D it.Appl1oat:lon ot 
lttUIAI 'P. PRIEDMllf 
.ut IJWUC S, BblitJft 

SOHal Bum'bor 
443,ZI:J 

Pile4 
16.,. 1942 

~ 
~ln~ 

.. 
• 
* 
* 
* 
* 
• 

• • * * * * • • * • 

.% ~.;;;;:::.... --...=.. .. ~--

made appl1cat!a tor l.ettere pe.¥zl~ £or an !llljxrovement ~ ~~ 

#4pbio Spte. (amal numb~ .U,3,220}, IUld ~vbe t;t;-&Q- ;;. 
-

~ked a power of aittonrey glY811 on or about the ~=-a.,. ot _. 
- ;;::;- ---£~ ... ~ -'l 

1942 to W1ll1ala D Ballot \l1e o.tf!C$ t# ~t Qhtet §,ipat Otf':tcer. 

ho:re\1 appo"!nt Re1n7 n. stautte, ot A1:'1.1Jlgton Oounv,. Virginia, 
,_ ~ ___,.........___,.,.........~-

ReglatratioD. lt'o 147862 theb- attoeq, w11ih ~ P!W~ ~t ~~bst1• 
-- --

tut:lan aDa :r&'VOQat.ioD1 i;o pl'Osecute aa~ appUoat1011L ~ ~ 

alterations and ameJldmerlts lh.eitein, to receive the patent, aDl to 
........--... -=:IIEllll'""""iJJ::II'W' y-"""111"'"__,... ---

t:ransaot all bushlsss !n the Pa'"nt Mtlce. ;o~cted-~th 
.... '" 

t 

--

- ,_ 

-----_-.. --=--

---·-

= 

~r -
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• 
D IF: Application ot 

WilJJ:Ail ., • ~ * .a i1WiK B. RmttE'l'T 
• 

8er1.e.1 N-..=bor 
44.3,220 * 

Ji1ed • 
16 Mq 1942 Division 53 

• 
For 

CRl:P.OOGRIJ"niC S1SW.iiB • 
• • • • • • * • • • 

'!be u:nder'"'-ignod tav.l.Dc, an or about t.'m 13th dtq ot J!iv' 1942, 

appo:!nted W1ll1att D. Rall, ot tho Of'tice ot the Chief' Signal otf'icer, 

their attornc7 to~ an application~ letters patent 1lbich 

application was t11ee on or about the 16th cJa.; ot Bay 1942, tor • 

Improvement :ln Cryptocra}hlc S,st.Eme (aer1al D.1D!lbcr 443,220), 

be1-el::\? ~ tht' pon:r ot attol:'ney thm giw.D. 

a,_, in tho County ot Arlincton aDd state ot v~. tMs 

~I u-ds,; ot ~ ...... , Ao D. 1947. 

Ills~, 
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COPY 
SPSLG-3a 11 October 1945 

Subject Patent application of William F Friedman. 
Serial Number 443,320 on CRYPTOGRAPHIC SYSTEMS 

TO: Chief, Army Security Agency 
Pentagon Building 
washington 25, D c 
Attention Lt Stauffer 

Your recommendation is requested as to whether subject 
patent application should be withheld from publication and 
whether your office desires to prepare an amendment An 
amendment on subject patent application is due in the patent 
office on November 23, 1945. 

FOR TEE CHIEF SIGNAL OFFICER 

/s/ DONALD K LIPPINCOTT 
DONALD K LIPPINCOTT 
Colonel, Signal Corps 
Patents & Inventions Counsel 
Legal Division 

WDGSS-85 (11 October 1945) 1st Ind 

Army Security Agency, Washington 25, D C 1 23 October 1945 

TO Office of the Chief Signal Officer, Director, Legal 
Division, 4D 331, The Pentagon, Washington 25, D C 
ATTENTION Colonel D K Lippincott 

1 The subject application is undergoing study with a 
view to determining whether the application shall be prosecuted 
further under the three-year rule 

2 An amendment responsive to the Patent Office action 
of 23 November 1942 will be prepared by this Agency 

FOR THE CHIEF, ARMY SECURITY AGENCY 

COPY 

/s/ MATTHEW G JONES 
MATTHEW G JONES 
Colonel, Signal Corps 
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copy Jo.nURJ.7 19, 

Ex parte William F. Friedman : 
and Frank B. Rowlett : 
Serial No. 443,320 : 
F~led ~ 16, 1942 : 
Cryptographic System : 

1943 

In compliance with tb8 request in the letter or the 
Secretary of War, dated December 1, 1942, this application 
is placed under the provisions of u. S. Code, Title 35, 
Section Y?. 

The assignment accompanying said letter, conveying to 
the Government of the United States or America the entire 
right, title and interest in and to the above noted appl~ca­
tion, has been recorded in accordance with the Commissioner's 
Order No • .3250, or September 5, 1933, ror recording assign­
ments or applications that are to be preserved in secrecy, 
and the assignment is returned herewith. 

This application will not become abandoned prior to 
the expiration or three years from the date or the last 
o.rrioe action. 

CONWAY P. COE 

Commissioner 

Mr. Vlilliam D. Hall 
c/o Chief" Signal Officer 
Mun~tions Bu~lding, Washington, D. c. 

copy 



- -.. 

REF ID:A71739 

!I fBt 

Vll!ID 8!ATB8 PA!IBT OPPtOI 

UB11 .lppU.catton r4 • 
1riti.WI , • J"R..ED&U • 
1.14 JaA.IIK B. P.CWIE!T • • lerla1 Jtumber • 
443,~ • • 

tlW • 16.., 1942 • • ,... • 
CJ!LYPTOGRAPRIC SYStEM • • 

,...,. 
f01 the Houcrable Commt•&doner ol Patent. 

WubingtcD1 D. c. 
lirt 

rua !a in leapoDIIe to Patem om.oe &at!on, 23 !Jonmber 1942, 

b the above ta.nt1tied caae. 

Pqu 2, t..f.JWI 19 ... ~ "lllce" to ........ 

CWm 21 L!lle 6 - uter •law" azv:1 Woro t.he comma, 1Jiaert .. aa1d 

last J~eDtiontd -.ana hlclud!Ds a 80'IJl'CQ ot elec­

Vical im.pulaes m1 ..ana tor encdphering b .. .. • 

-
.. ~~ .. -
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.....__ 

G1d.a '- iJ.De lD • 4t1er •Mq,uence" 1 wert a - 11114 lld4 • 8814 

~ llllht!.oaled IIMIUJ 1aol\ldiq .ana trJr 11101 .... 

iDa ...t4 Sapulaes before a~ the .. to -.14 

.W.t.tonal nitoba• - • 

Cl.td.me 8 -.1 10 - CaMel. 

u. '!he mri.bod ot tmai~ text OC*I'Qied ot cfla.raotera whiah 

!D01.u!.a ~ a lcq.l.as ~ ud trllid,Ul"1ni the 0011ponente ot 

...S.d INiq\IDDOe befWro ..:lx:t»rin£ ea14 'tht. 

12. !be •thad oE II8C.Il"Gt ~tion wlth Pl"in"ed text 01' 

\be 1U:e 1lhToush IWitcb ca:rt:rolle:i Mans 1lb1oh 1holudea aott.U. aae 

Pitob iA -.oowduoe with a pla1n 't.:d obara,o1iol" and actuatila8 a CCIII"" 

pleaAf'.a:r.7 ...S.tcb. b ~ with an eacd)Dl'ed ~ e:tamt. 

!be ••t1raent w -.. ~utoatton s. 1ft acoarda!lce with the 

~·• WiP&tiO.'l on pap 2 ~ the otticial ~. 

Cith J~~N~pM't to '\be I'Wfua'8IJIOIN otW., t.be nJeot!GD ill 'haU.eftd to 

t. U'DIIO'UJl4 JIDtwi tb8ta.Ddillg eartaiD obanps in tbe elaJ.IIa are bee1a 

~. 

Jteterr:tns eepeo~ to Jipp, ot al., l,912,9d3, prblo1pe.:Uy nu..4 

upon, the .tanl:tu.ental. feature of the A~' iaw8Dtion is .t to be 

tcmz¥!, tmt beine the er.d~t ot a bring ll8q'DII!l0& beton ~­

t!in ot the 1rq \o the cr1ear text. 'ftl8 cmmapt ud lie ac!ap\&Uon to a 

-! 
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Oil ~ of the llt=>JJt ~e, the lfAOiphetwmt or the by ad4!D« 

~ to 'the d1f'ticultie1 of .uooeuf"ul.l7 attack' ng the naultbg 

oiiiwr t.ext. In Jipp, et al., u nll u lD tho etUmr oited references, 

tho 110at tba.t can 1X'I ola1med tor the Pateteea 1a 1ibat tbeJ aiitaaptaa 

b. ~ tuh1on Ol" ~ to PL"''f14e .. bo'. \he qcle of wbioh .... 1Mc 
M poss1bl.. 

1\Zrt.her ~ Jipp, "al., it nollll!l untair 'bo •• element. 

1t ~ 5't *" u to aat!oipate Applloazrta• OOilfliU't;ator l$-21 ad-

1801ated put.a, ~1.1 it the p&rta 1t through 5~ are abo to 'be 

util1Mrl 'kt •et the "ttcmtrol •l.alenta" or ni'\ohee ..:ne& tor b.r­

et the olaima &Dd, llaZ'OCMir • -.rhan 1ppl.ioants 1 .-truoture fa omamrml7 

'bmm 1tl 'b art u a ~Jfiio ~taro, wbere:1s •itber llpp, 

.t al., oor thoae tam1l1ar nth tM art would 01"\Unarl:b' thus ret.z. to 

the n:tt.chee lt t.bzoouP tt. 

Clai-e 1 has been BZI8JI4ed CDl,y t.o br:iDg CJut that tho out~ of h 

b1' ~ator 1e wnable (l:rr...., ot lr:e;rbou4 10, 11, 12, trto.). !b 

ol•1rn 1a beliwed pateDtaba anr J'!pp, e\ d., tO%' the I'MIODS above 

ib4Soated. In IIIW.tlon• the rejeot!cm ot the e1da u •eDdoua~ tu1lT 

•t11 b.r Jlpp, ""&1., ia IPt juaUt1ed aboe lD- ..... the patct 

NJ.e to abcnr 11a clf.atribu.tor hav!Dc a p1w:oa11~ ol -..nt.s.11 A.pplio&nta 

nate, pap 6, that tb.ia llitr!but.or 6o-66 ia not ..... .ohanioal. ex­

pe4iet1t. 

ClAim 2, aa euMrt!e«t, alaarl.r ~haYs that the el.....ts at .lppl.ieanta• 

~ ~nee A1'ft 8l.ectrieal 111pul.pa, ud that -.!4 !apul.eee are ...,. 

~ betore uti.Uu.\icm, a fMtun al.togehr absent 6al the Jda· 

iJ1pel. ftfercce u ~ poiJited d. 
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"- tneeJ:Jt a&!re.sa ot .A.pp~ Frank B. ~ b 21£ South 

r.:ra1dna Mw, Ar1!1Jeton, 'flreln1a· 11.8ase -.ke t.ba bl0e8M1'7 oor-

...U.. 

ItS.. 6eaire4 that J*'O•autian ot tba appljoatiors cnt!Jme ~ 

tt. tbree-J'IIU" nd.. 

tt.peeti'ull,y. 

WlLttAJI r, !'lll'!DMAW alii 
&'ffl •• 110l1Dft' 2'aftutont 

-- --------
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- -­.. 

£Nft1"_.__BI 

~.,.oC"".., ........,. u:;;wcp; 

"-

..,.,. ... - ) ..... 
------- ---·-· .... _ --- _.... ---

.Tipp, et al. 1,912,983 Juno 6 , 1933 1.78-22 
ltellern 1,683,072 Sept 4 ' 1928 • 
Earn 1,7.33,886 Oat. 29, 1929 • 
J1tiedmn 1,,22,775 Jan. ]J, 1925 • 
Bovlaud. 1,111,695 Sep\ 22, 1914 • 
Venwn 1,310,719 ~ 22,1919 .. 
Pierce l,~,fHI AUB• 221 1922 • 

Claht l is rejected on .tipp aa o'bticNII~ tu:l.11' ..t. 

Old.a 2 ill rejeotect an Jipp •• eube~ met. Jipp uses a 

double pole double throw nitoh 1aataa.d ot a sfnele pole doublo tm-ow, 

but tbie 18 ao ODl1' because Jipp 4ea1rea to use a polari41od crurrent 

111t. 1Darte&4 ot the curreut and DO CNJTent •J•tea uaed b)r app1icaata. 

!be oirouita ..__en the~ 6 to 10 aW. 11 to 15 of Pisrco are 

idellti-.1 to the cdrcuita between rel..ap 40 to 44 and e1C111Bnts 50 1Jo 

54 c4 app1ioaata. 

Cla!ma 3 u4 4 are rejeoted on the pund that applicants have 

not c1aa1Daed the acmatrution aDd JIDde ot opcr.ra1iion or their aaramblJ..Dg 

aU; in "IIUGh f'ull ol..T, ocmoille and G&Ot te:rms1' as are required by 

tho atatutea aDd Rul.-. "· 

Cl.d.me 3-4 are 1\rrther rejeoted aa Hebern as aulntc..n~ie.l.lJ 1•il• 

To oonneot ~ ot the ou.1.pat wires to a plurality ot contacte aeem a 

pure ma.tter ot aboloe. 

Cla!ma ' aDd 6 ue rejeoted an Jipp ae obrlous],y tully met. 

m:.!a 7 ill rejeried on J!pp aa eubStanG!al.l¥ met. Nc invonticm 
- - - -- - - - -- - ----

~e.. ~uirecl to iuert a c~trOl ~ bei..vcen ~o-~t~i7 ~-~ ~ - -~ -- -
II Uie.:C~ to the c~~ lt to"· --- -_J;..?o ~'"'[_~Pw~91F·~ ~-=:.w'!iiiiq_ ..-. 

-- -- -- - -
clj~ B and 9 &1."8 :reJeoted em. Jipp as ~~Ill!:· ~-;.~~~ 

utdt ot J1gp ill • OQIIIIIU'bator. 

• --;;._ - -- --- - ----
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-- .... 

Claim 10 1• N.1eGted u obYJ.ous~ tu1l.Y met b.r u.r ~ the alxM 

Clited. patents a.ns as be!.n& 'Yagae, u4 as inaludina ap:plfttua liatta.• 

tioJ:Js in a method ol.d.M. 

ttM.ppUed ref'erenoea are o!ted to show the .tate ot th$ art and ..-:t 

be relied an 1n f'uture a.otiou, 

"lilcle" 1 on pa.p 2, Uno 19 ab.ould be ... 
"'" 

Tho :ruidenoe ot the aooond !nt'~. u gl't'en in the oath, doee 

nQt oorro3pond ...tth tbat giwn 111 the pttit!on ~ ~~1::~ ~·--..::-.:--_:= 

"V- _....,. -

--
L-J 

J 

~ ~ 

... - .. .., 
-~ -- -a 

-
J 

... -

.. 



Patent .A.ppll.catJ.on or Wm. F. Fnedman and Frank B. Rowlett - S.N. 443,320 

1. Wm F. Fr.Led- Your patent appl1cation prepared on recent 
wan and 
Frank B. date was fJ.led J.n the UnJ.ted States Patent 
Rowlett, 

SJ.g. OffJ.ce May 16, 1942, and receJ.ved Senal No. 
Intel. 
Serv. 443,320. 

W.D H. 

\ 

-cONFIDENTIAl: 

N.M 
H. Nelson Moore, 

lat. Lt., SJ.g. Corps 
SPSLG 

May 22, 1942 
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ASSIGNMEN. ----------

for whJ.ch the undersJ.gne 
executed an applJ.catJ.on for Letters 

WHEREAS, the J.nventJ.on was made whJ.le the undersJ.gned wa& J.n the employ 
of t)le 1'far Department, and pertaJ.ns to a devJ.ce useful J.n the Na.tJ.omu De­
fense, and 

~~. The Government of the UnJ.ted st~tes J.S desJ.rous of acqu1r1ng 
the entJ.re rJ.ght, tJ.tle, and mterest J.n and to the saJ.d J.nvel'tJ.on and 1n 
and to any patents that mny J.f>sue thereon. 

NO\'f, THEREFORE, J.n consJ.deratJ.on of the premJ.ses and one doll'lr (~1.00), 
the receJ.pt of \IDJ.ch J.S hereby acknowledged, the underSJ.gned have sold, as­
sJ.gned, CJ.nd transferred, and by these p1 esents do hereby sell, assJ.gn and 
trc:lilsfer unto the Government of the UnJ.ted States of Amenca, as represented 
by the Secretary of i'Jar, the entJ.re rJ.ght, tJ.tle and J.nterest, tnroughout 
the UnJ.ted States of AmerJ.ca, and the terrJ.torJ.es and dependencJ.es thereof, 
and not elsewhere, 1.n and to the sa1.d 1menbon and to the 1nvent1.on as de­
scrl.bed 1.n the spec1.f1catJ.on executed by the unders1gned on ..._ date 

h•rnith , preparatory to obta1.mng Letters Pat-
ent 1n the Un1ted States therefor, and to all Lettezs Patent l.SSUJ.nb there­
on and any co ntmuat1.ons, dl. Vl.B.L ons, renewals, and reJ.ssues or e.xtens1.ons 
of such Letters Patent, the sa.J..d ent1.re r1.ght, t1.tle and l.nteref>t as well as 
the control of the prosecut1on of the appl1cat1on and all cont1.nuat1.ons, re­
J.ssues and dl.VJ.SJ.ons thereof to be held by the Government of the Un1.ted 
States of Amer1.ca (as represented by the Secretary of 1lar) ani all Letters 
Patent 1nclud1.ng any dl.Vl.SJ.ons, re1.ssues, renewals or extens1.ons thereof 
as there are or that may be granted, to be held by the Government as fullv 
and ent1.rely as the same would have been held by me had thJ.s ass1.gnment and 
sale not been made. The undersJ.gned hereby g1.ves the Government of the 
UnJ.ted States of Amer1.ca the non-exclusJ.ve rJ.ght to make, use, or sell the 
1.nvent1on for governmental purposes J.n all fore1gn countrJ.es. 

ProvJ.ded, however, that upon any subsequent notJ.ce of allowance of sa1.d 
appl1.cat1on or of any renewal&, subst~tutJ.ons, dl.V1Sl.ons, cont1.nuat1.ons, or 
contmuatJ..ons-J.n-part b9l.ng g1.ven by the Com.'IIJ..SSJ.oner of Patents, the ent1.re 
r1.ght, t1.tle, and ~terest l.n and to saJ.d J.nventJ.on and sa~d appl1cat1on or 
any renewals, subst1.t utl. ons, d1.v~s 1.ons, cont1.nuat1.ons, or cont1.nuat1.ons-1.n­
part, and such patents as may be ~ssued thareon, vlLll thereupon revert to 

Will tea r Pr! •t!•n •nd lntJ1r J. lmddt 

lhtness 

Before me, a notary publ1.c 1n and for the-------------­
------------------- appeared the above-named ------~~~---~----~ 
-----------------~~~~~~---------------' personCJ.lly known to me, who l.n my presence executed the foregoJ.ng ass1.gnment and acknowledged that hJ.s 
executJ.on thereof was hJ.s free act and deed. 

SJ.gned. ____________ th1.s. ___________ day of 

(Seal) 

SfORET 
Not;;:; Publ1.c 
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~SECRET .... 

-
'121S.. invention -relate• io ••ern ld.pal.1n; qateu, aaa, .ora 

,.rf.ioularlJ 1 to aeypto&,;raph!o llptems. 

-
the lfJPflratu8 is 4ealgned t.o be oomeotAd to ·~ tel~ machin• 

t.o Wllk• t.be:l MOt"'ftt, but it 1e undal"stoc-.a ~t the invan'Uco ma,y ba bailt 

.Ia tbe ..r1nea 10 that the II&Oh1De 8Dd oqr Ncn\O.Y .rtecUDe ~t 

ill • .sn&l• enuv. 
ODe obJeot. ot tb.iJJ J.avqt1arn b to Frovid• a 8\aple clnice thAt 

11111 be aoaneoted to an exlating etandard -relej)3Jie" II&Oh:~:t"e to ettectuo.te 

~ o~ the carn:ad-oation OODdueted OV8I" a w1re lilae between a ~tt.Uac 

~t1oc an4 a H4111ving .tat.t.on. Jrlt.lt.Mr obJect or the !Jlv&~~Uan la to 

p!'OY!do a ~ ot ab.Miint. the ahar&ctere ap lled to a IH!'&t ccx1e MDdtnc 

or rece1v11JG aaahirle1 to thereb7 .xt.1f)" the code t.t"'IDDIdtted (or reoeiwd) 

•o that "crec,y 1a eft'eoted. .lenT oiber o'bJecta ol1d o1Mlvaii.1f.a&ea or our 

.tuvm:.Uon exist, a.nd een teat be \lllderatood \v' r~ldhi the ~ cletail.ed 

4111euaatoft or the dra~ &Dd "~the appelded. ola'•· !he iavent..laD 

'*"'been 11IwJW.ted 1Jl tietaUJ ax:ept that the ~..,ezati.cNf ir.le~• 

lldb1M bas QOt been Ulwatre.ted 1D allot lt• d~, J)uo to the detailed 

lllbolfiD& in tt. 4ftlt'1lte•1 lt 1a UDder toad that on11 auab f'Nt.\area u are 

Z'Aited in~ ~&d olda are ••eeUal ~the .malt.y ~wah c:l.a1a. 

Brietl.r .,..tt!ai, the ·~" .ohiM hu • d..t.81ribut.or 4nice 

11bich, tor eaoh lett.e:r, oormeota th4t lJJie ~~~~qWmtiaJ.l1 to HOb ot tive aircui\8. 

these tina c1rou1t.:J mq be opon or elmlod1 de):>e~ on 1.ho paa-Ucular lett.v 

lllliil\1 ar.d in a~ "~" •oh~De, are opn'ated 'b7 a aet or tiw 

•!f1ile ibrow n1tchea r....iot, 1n tum U'8 operat.ed b7 the k*Ja or the •tel.e-

\nHI" ke;yboard. In cmr im'entJ..oll the eirouit.a to t.bl .U..tr1butor az. 

*>t.itrol .-4 DOt~ 1>¥ a tir•t. pv.1p at A1tobes,. u Mllt1one4 above, but 

lq- another ..-t. aa ..U 1lll1ah an 10 0011lected, that whes1 tM ~ .... ot 

a&J7 pai'U u1&l' pdr ot nitobaa are ll1fe4 to oertd.D oc.pU..Ctari poad.tlc:ma 

• d:rou1t. t.h.rouih th '\ pair of nt.tche• to the 41RrJ.butor 1a OOIIpleted• 

=la. 

SfUBEF-_-:;:- .,. .. -- --· -
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~~ I SERI. •atop• p:nt 66, b.nwh al'll 117 nope when ill• •stan• •pent 60 111 ' 

fttMhtMI. C1rcu1t. &1"4J ute.bU.d to ~t• 61 t;o 6' 'bf the ftitohu 

-'4, 5), ~. 51 aDd SO, re~t1ftl7. 'l'l»ae lhdtob•• ara .:mid to the 

riaht or left poaltione h7 operatim ot kep at h ~ ud • •xapl.e 

•t -u. pold.tJ..ou ot the U*8 50--54 tor a tn JMttera 18 pwot 

J4ttex- lwttob 50 51 52 " " A liGht Jtf.cht Le.tt t..tt ten 

J RJ&ht l!abt Iicht Left ai£bt 

c J..t\ x.tt J.a.ft J!&ltt. Lett 

J) ataht ten RScht Lttt JUabt 
.w. 

!be poup ot nitohea 4S to .49 alBQ haw npt and lett 

110t1ona. 1bt• .otion• are oont1'olled b7 Nlq eoUa '41 431 42, 41 

a4 40, nap ot!wq. 

lhen ftltah Bile S4 c4 4$ and both to the riLht, or both 

to th• lett, there ia llO airouit to the llqDlent 61. When either ot 

H1toh caa ~ or 4' ia to the :r1aht, W1t.h the other to the lett, a 

~t, to --~t &1 S.. corapletecl. t'ble et.f'~tuatee ~t1'91 of ener~.t .... 
- - - -

t1on or 61 4epen41n. I*Ot. «m17 -apon the poaition of &I'll S4 •• .. ten1ne4 

b7 the •rel.etJJ>e• ke7 deprea8141 but al10 UiJOn the potdtion ot &I'll 45 

Wb10h in tum d.pmde \1POI1 tbe poaiticm or t.he acramblJ.Dc aechatdaa lS-21 

ot rt.aur• 1. 

Jbat has '-tn Hld above relat1Ye to ocapleentarJ Md.toh 

atiUI "-cad 4' eq~ appUea to eaeplemente.r;y awit.oh cru 5) eD1 

·~ ;.6, 52 aD4 47, 51 and 48, ud so ad 49. 

!be enert-1.-tion of the M'ftl"lll H"'enta ~ \o 6S inaluaiw 

theret"OI'fit 4tpeda upon the c0Djo111t aotirm ot nit.oh a:aw 45 t.o $4 

lllcluaiw ot Yll\ch ihe araa 50 to ~ are oontrolle4 bJ tb.e pldA 1IIDeuaP 

text ot the ••e&e•l whttreas &1'ld 45 to 49 are -.tl'olled bJr the Hquonoe 

eenerator (the 8Cl"UUb~ mean~~). 

-
SEGRET 
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tt. ecx.bli:A.,. •azaa. u\i1Su. ._ OODtrol )oard t.'Yizlc. a plurallf-7 

ot oinu.lt olotlera noh u l01 11, lll3d 12, oue aide or eaoh c1nn.dt olo:l.r 

behlt; eQr:UMKJt.\ to ~ l4 tbrou.._h a batter u. 12Mt qthe_f'_~ or 

U. olrouit ol.oHra OOlltteot to the input M~t. or the end phte 1' 
ot the 1aput ocaautator. J'w nMple, the oirauit al.oser lO connect• to 

"peat S 1 oirouit oloeer U OOJmeota to HQUmt 1.6, IU14 b7 l.2 e=neota 

to ~Mgment 18. n. other ora oameot to on• ttr ~ of tho nmaSa1Qg 

hilleD~ in ~ orderly or irregular fu} 1o11. It la DOt JWQeiR17 tbat .a 

~ ~r o£ o1rcu1t aloaera aJld !»put .. _'Mnta be \1884. r.r G~URple1 
there M;T bt CGl7 ~n o.1r01lit olo.ters (•uoh u lD1 U 1 121 eto.) 

66nneoted to t.lrl.rtMn ot the twen1;J•aS:J: Hpenta. 1M u.put ete.titNiey 

~plate l' t..S:s the .. wral :rotatable ..,_,utator• 161.1 17a, 1.8, 19, 

an4 .20 auoo.aai,..J,y, .SD the wll-lcnown aazmar. The J"otatable c:Q:ii:Nto.tan 
UJ4 

a:r. rot.ated in a oontroUed lllaDiler 'lll!.iah ~. 1n daple ubod.1ae.rJte, be per1od1o I 

!IO~fPOild to t.hat in an odOIHterJ but where aruf4r cc:.pluitl" 1a d•airecl 

the oon~ 'IIIIi¥ be ot • itt~ trpe aaus1,ne ltl)el1.atio dUp.'lacement• 

of the ~t.ora. ..._. tor liUCh pC"1ocUO ar .,.nouo aoa\rol are 

"*ll. kDown !.D. t.he art. atld their 4etdh per .. 4o oot fora a part or tbill 

bvtmticme The au.tput. er.d Qf the ...ut&tion :aacbine includeD a etat~ 

"oeptor CJGillllltator plato 2l. ha~ a pluraU t7 ~ oontact tera1slele letter.d 

ftaa A to I !l\oluelve" TheM oootact. terainals .r. !rret.~l.J' or.:xr:mected 

.., that. t.h8l .. are n.'" n8Ultin:; o1routte 30, .:n • .321 331 aDd )4, each t4 

etoh oonuect t.o QD8 Gl" aore or tho t-...t.T-•ix oout..c~ point&~ o£ output 

reteptor plate 21. For eue ot Ulutl"tltion the w.1re )2 ~ot• \o wire 

)9 the.t OCD.leot. to adJac•t poiJlt• s, fad UJ wtr. Jl. oormeot11 to w:t.n 

t9 that oormeot• to w!Jacent points w, x, and IJ 1d.re 34 ocm:Deot. to rift )S 

that OQnlleQt4J ~ ~-.oct poiJlta A1 B aDd CJ wire )J ~otll to w.t.re l7 

ttlat canneot• to poillta X, J, m1 lJ end ~ 30 OCI:Ineota to wiN 36 that 

b turn oonneota to points 1 1 '1 and a. Var1oua variable arrqaents ar. 

p0$•1ble, tiOBle ot wbioh ar• DOW atmt1cmed~ '1'be 111., •• J9, far .-..ple, 

oould OCllmeot. t.o au;y cce 01" mona pointe, wt Jl8Ceaa~ to the ~ 

~J-.oet ODea s, T, &114 u. '%be w1re ~. tor .. mple1 ctoea DOt nee4 to 

.. 
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cta11t1e0t to wtN l6 but em b. oosmeoted to .-r or the wirea 29, )51 )6, 

71 or 39. .l plug board 1a p:rovi4•d 1n the cto. ted 1"80tql• 38 tor ef'teet.USC 

aucb • oJumee' J/tq o.Dta or .o!'il cf t.htJ 'td.:rea )0 1 )1 f )2 1 )3 aDd J4 ...,. 

be 41eoon eoted ent1rel1' except, or oourM, 1t all ere dboaanectecS, tt.ra 

' 1f1ll be ao •dreOJ wbatevw 4ltfeotuated b7 tbe nraahliltc •an•• 
the no•i~ ltat!lm ot ft.gua-e 2 1• •'•:ll ar to 1i.he t.rana• 

Jd.ttirl&: etatian of' J'!cuN l ill .. t re~peots and parte 11bloh are a1a1 .. 

1e ill oonat.ruo\ioft em4 operation t.o correaponding parte ot Figure 1 bear 

like "ferenoe mabers, 'lbe r.terec. m.abera IPJl].y1q to the rece1'fin& 

10 *lul:p181lt u-., bcnre'VN", pru..d. 

!he incelld:Pg l.1be 68' COMecta to the bruah U'll 6?• • 1fben 

tM •stu-t• illpul.ae tor eaah letter ia applittd to \he lJJae 68 clue 

w ~r••d.n& a klq or the "T.J.etJpa• 100, the •start• Mpent 60' S. 

~p...tf. beboa the 110lco14 ~~ 1a l.tkewiae ~!:.!,~~~= ""z-"~• ~. _:::..: 

lS U. •ueret-a the .al.eno1d 211 ~the battert lJ' Cld pwa4 14'• 

The U'llat'\l!'tl 28t opera'-• thAI actuatora 22', 23t, 24' 1 25' and 261 ia 

~ .... JWmer .. tb• tcL~etparlding utuator• ul rt.aur- 1 *" •iatl.· 
~11 operated. Ieee the tiw ._ utator• lAat, l'lal, lJf, 19' 

" 
....... .., -- - - -- ... -- --

.. 20• operate 1n Uk• .anner to oorr•IJ>ODd_1Dt! parts at~ 1. 

Xt S.. ~aecesM¥7 ~or the opera~ at the ~~_.!~~;, ~~ _!9 
-

4•preas ... ~ lt)l' ll•, end 12. ud the other• or the llaiMJ 881'1ea. 11l 

the ._. ...-~ that ~7 are 4ev:reaeed at the tranaitt.iD(. etaUon. 

~ae keyl *'f '- &lpnased ll! d releaaed :t'rom. tille to tiJle at th6 
- .. .. ':.. .., .... .,... -

tr.Pnd.tt~ llt&Um _, rece11'1n.l etatl!m 1J! !ll"de;- 't!o~~-~~·~ 

tater-Ofptora ot the ••sqe. 11•tl arlr the oammutatora l6 ~ 20 and tlJf 

_..re~ha •eo at the noei'91n& end mq 'be .aYttd--.nual.lilz.aa 'f:.tal---

to tiN to ~ VMUtborl.Hd i:At.eroeptora ot the ...... 

XI tbe opera\or at the nc•i'fixlc •tat.ta:J. adJv.dll hi• appvatua 

...... ~---

-- - ----- - -------

M eperate properq, the nl.q• 45' 1 461 , 47' • 481 at! 491 will 
- -- --
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-J ilfCII£1 
al.wp have the aeae positions re•cti~ as the oorn~ r.lqe 

4S, 46, 471 48 d 49 litich ~ at the tranamitUng etlltt ... n. J.coord1ng~, 

the oircuite tbrouil· nitohee 50' 1 '1', S2t, 53t a 54t .m lNa .U.• 

tu4 tn lite manner to tbe cirouite ~ rdtch.a 501 ,1, 52, 53, and 

51.1 .... ~ouve:q. Henoe the tmerg1cat1on of' eoltJDOlde 721 , 73', 741
1 

?S1 ud 76' 1 tliioh &1'9 at t.be nee1'rl.n: •tat1cm1 will ~ eDIII'gi.M4 1D 

tM .... ede'l' tha.t they 1I'OU14 be U' the 8HOII4 aete ot nitchea 45 to 

491 bolue1ve, and 4~ 1 to 491 were elim1na~d at botJ'I tbe tranamltti.Ds 

l.'bd '*'ft1'f1:ac .taU "~~•• 

the ttO:L.aoid • 72 1 to ?6' saaw be '\he p:l"inter -.ztet.a ot & 

~1~ -s'eletwe• ~~aehin• (or the prhlter or perforator -aneta ot aJ1T 

eSid3 a- .. viae). 

In rJ.pre 11 the pa...'"'f.a 1dent1f'!ed by reterence number• 10 to 

J9, SM.luaiw1 eanp:d.ae ut • ..U a "leyJ.ne Seque~~ee Cieberator.• The 

~C aeqUGQCo ..-e:rator shown 1n U1e dra'l'!nts er.d hereinbefore deacribed 

18 bellevfld to he IIOYel p.-:r ae en4 pertorma tM ~!~-~ 'f'!leratmc a _ 

pndet~~ Mqt~ b7 11h1ah the 1d.rea )01 .U1 32, ,'U aDd .)4 are rupeot­

f.ftly t11lera1Nd. 'the reapeot.iV«t C1er£1zat1ona ot these wirea are detc r--

{a) !lie poaitiou ot the keJI 101 111 J.21 etc.) 

(b) The l&1r bT wlalch the nveral devlc:es 22t 231 2.41 25 aDd 26 

~ tho liCI!lllUtatOliaJ 

(•) The Mthod or ln-egular 1d.r1rJ& or the cOIIICUto.tors l6a, 17a11 

18, 19 aDd 20J 

(4) The output HgmtmU to wb1oh tho outpu-t drea 29, ~, 36, 

Tl e.n4 39 an OON.ecte41 a:DdJ 

(e) The FOB1t.:ton• or the MWral f~ • 1n tbe plug and Jaok board 38. 

'!b. t.Uatributor 60-I::J:, dde 1n .t.aetina a •· oret siGNUn:: •Jatte, 

but •• wlllh to cU.st1nQt.17 state that. it iiJ not eaaent1al to thft buio 

ab~ctet"istitUI ot ~ invention. !be d1atr1butors 60-6IJ UJd 601-661 _,. 

" 80GipletelJ elta,mte4 and trna nres A, 1, c, :D and .I cODLected L'l1reoUJ 

(or 1D 1Uq 1DdJ.reott Wlf") :r"&apeo\iveq to wb'e• J..f I i 1 I Cl I ))t and W' • 

SECRET 
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l. h. • HOret 1Spal11li .,.tea, 1J1 oebinatJ.ceJ encipberbac 

~ oo.prS.dBc • ~ aequeoce a-erator, a plural1t7 ot pair• or control 

•J..ment•, D1:le elaent ~ -.oh pa1r be1Jla eenneoW to tad cc:otro.lled lq- the 

Mquenoe pneratol" to operate 1u a pl'Wde~ IIIIIUlll"1 aeau cont.rol.l1zc 

the other elt~Gct ot ~ pa.tr 1n aooorde.noe with the text to be traneJiitte4, 

• ftatribu~ ha"fiJ2& a pl.uralit7 or •pants, tiMh •cment bltinc OQDt.roll.ed 

bJ c:m. or ..W pdra ot eJ.Mnta, .ad. IDM.A8 oooper~~DS-~th_ MJ.4 elaaetlt.e 

Cl4 •ementa wtwretv eaeh ..., .. t i• •t-tod !ft at90nteMt 'lit.l:l tbe text 
- ..... .;r ...... -- ~ - __. ........ _._.. __ .._. - --- .... -------

-
U u- •""'~ u Mdt.f'ied 'tv' the operaUcc ot the .-eque.ace .-wrator or& 

'ihe .:l•etaJ & lJaa tecl b;r lld.d tU.s\ribu.tol"J U14 deoipherJ.Da II8Cl8 te4 

lv' 11&14 11M ror *ipberiJIC t.h• e1pla ~toted 'b7 ~~~~~ ___ __ 
-...-_ .............. .,_ _,_r r --- -....... ,-

-- - --. - ~ 

'• ~ a .-aret •taN' Sna _,.t-, • pluraliV o£ pdrl ot atape 

pole 4o~ throw nitchea, •aoh pair haY!ua ttrn and .. oODtl illd1'114-.lq 

operahla .. 1:tobta ud eub nitch haYiDg a pale ar= at two oc.mte.ou, 

..... tr:J't.' oonti'OJ..U.Dg the rtrat .-itch of MCh pair in aoool."'da:loe With 

the ,taizl text or ttt. ••NP• ...u operatiDg the eeeaaa nit.oh or Mah 

pah- 4epend!na upon • pndetea!Ded lew, wire ••• oooperating with eaah 

pd:r or nitche.$ ff# Wepen&mtq GC~~meoUnc together cme OOJitM't ot tbe 

tirat tnr1toh ot tM pair to a oontact ot the 4IMOnd nltdl ot the...., 

,.u, lolJ4 tar oonDeOtina tbe ~ eont.act• or the nltche• of •uh 

pair tosether, lleall&l ~ aaw ot th• ~ ama of ~ pa1l' ~ 

ditoiMs ~ a 1ou:tee ot ~t 1 the 41etrlbut.ar htmxae a d18tl-1lmto:r 

t NJI*lt tor euh of' aa1d pair• or n1tahe•1 CIS Hawt ~ the n­

.,,asna po:t. U"U ot NOh pair ot hitches to the d.UtributGI" Mpente 

N~tiveq. 

-SECRET 
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) • .1 ~ IMqUftOe gen•n.tor compriatD.s a CQIIIUtatin€ qatm 

haviq a plurality t4 !rNJUl,u"q ooaneoted iDput and output Mpenta, a iDplt. 

...,.tee ha'rlDc a pluralitT or 1ftput tuatDale r.apecUwq oameoted ~ the 

t.put ~ or the oca:a...atuw .,.-, c output 8J11t.l ~ a pl.ur.Ut.7 

ot output teraillala reepeot1velf eonneoted to the oatpttt aeperata or the 

l(lilill1tatinc ..,.tea' t=S.ndual. oirouit ol.ollen tar 8(WJ8 or the input te:r­

•tnals, aDd a ;pl.ural.lt,. ot output wine at leut ODe cd 'l!bioh ia OODDeetfld 

to a plurallt,- ~output t.em1Mls. 
--~ --

,; "i. ttequenoe generatcn- oompriaina a eoz::mutatmg qstem tor eatablish-

=a nndoa pel'Sillltaticma ot oonneot1cu, H1d (lomanrtatine ~~St• h~viD& 1Dput 

~~ anct output .epente 14th MIIUS ~r •atebl1shinc zrandc:a pol'fi1tltat10Zl8 

9t eonneotiODII between the Sllput and output ae~ta, a plurality ot aeane 

H~p&at1wq oontrolling the Japut eepente, aeans d1Y141rt& the output~ 

!xlto a plural.1t7 or croupe ot ~~epenta, and rane ba~ a Piur•l 1ti et -ou~ -

JtU,t 4nicee nspectiv.l7 reaponal?e to u.c'1 aroup ot output M£JD"'ntaJ wheN'b¥ 

D ~put de'fice fJI op-rated eaoh tiM itet correspor.II!Sng group ot aepenta 1a 

utu.atet. 

'• In a Meret eignel:ln{; ~tea, a tr&ll811dttinc station, a n­

~aei'Yi'oi ete.tion, a pllara.U.~ ot tw41ne circuits at the tn:.r:uAnittlng Btat1Clll 

lm4 a Ub nurllbeJ" ot ted oircu1ta at the noe1Ying ft.at1on, •ecne eot~ 

the tM41ni c1rouite napeot1'ftlJ" to the ted o:lrvuita, nitchee 1D ..ab of 

1;he te.Una drcu1~ tor •lo•irig an4 open1na them aocol"d11la to the aeaaap to 

1. •udpher.d 1\114 tra.Mm1tte41 aeans at tba trane&a1tting •t'lt1on tor 

~ the op'91"ation or sdd nitohea 1r the~ X'8fp6QU!'& .rt•ots -gpcm 

~ergi~atlon and ~reiat1on ot add Qircu1ta oc:~~prlai.D£ additiaDSl 

Mtohe• in MGb o.t t.he feeding o1ro .dta, aeau tor openirle d &.osinc N.14 

..U.t.lonal ..S.tchE~s in a predete.t'll.ined 10quenoeJ aeans aasocbted 'With 

the lhitchee ill the ttld cirouite tor 1ndlcc..t1n,; t.r.e iDtellig4tllce J"Heift41 the 

lut-r...amed ~ !nollliinc edditJonal ftitobea aDd ltM1'1JI ~ ~ e4 

eloa!Jlg tlw INime in t.he t~~me MqU&noe t.bat tl;e ea14 additioDal ewitoha• 

at the tnnamitt.1.Da at&ticll an opened and cloated, 11hereh7 to decipher the 

••liP on noept.ian. .. 
SESRET-
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6. .l -retom ot Mel't t trana11JJeion between a transrn! t.tina 

1tation end a neeivin.£ station inoluding • pluralJ.t,- ot •ndins Cld 

ft0e1'V11t(; oircu1t& at each or a1d statioDB respective~ or ..td.ch then a:re 

C~Qaplementa17 oil'ou1ta at the ro::speat1ve stat1cma ~tia.l.]J' and .s.uter­

lllttently oaan~oted to MOh otherJ IMbll.3 at the t.ro.namittin& etatioA tor 

•o41t,r1ne the .ner£1&at1tJD ot the o1rcndts estarr1ei1Jg a ..ttoh eaaneatect 

bene o~ tba transr1ittinz aircu1ta tr. opening and aloaing auoh oirouit 

ll'lteordttentl,rj and eomrrutation II8&D8 op-'rable to ocmtrol opeon1ng and alosizla 

$tf ad.d hitohJ DMns at the reo.i'tiDg atation tor aoClf.t)iDg the eureisation 

ot the 111routts O<liDp!"bins a nitcll eorzn.,cted in one of the ne•iviDg o:l.r­

ou1ts tor open1n~ and cloaing euoh noe1v1ng o1roult !Dterrd.ttentlf 1 a4 

~utatiora ae!.'.ns tar operating the l.a.st-na:l!ed a1d.tch in eimUar JlllllJl8r to 

the op-ratton of the first-named Ritch by the OCI!IIU.tation 111.8&1lll at the 

tra.n.smittine stat.1ce1J tr&Ulll1ttizli M~Gt oantrolling tb8 cergisat1an ot 

the cdrcuita at the trana:r-J.tting ate.tionJ and l"ft081vin& Ja'IINna reapon.1ive 

~o ener~at1cn of o!rcu.ita at the recei:ving lftatitr- tor re.id!:t( the 

uteU!ptlo.. 

SEBRET 
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? • A eeoret d,nal.i:na e1'St£a c<.lll,Pr1s1ng a t1"81UJ1:!1 tt1nt; atatioD 

cad a rwaE>i~ .t.ationJ Mid trarumitti~Jr station compr1191.~ a l1rle output 

circuit end a p1.unallty ot t .. d!Jlg cdrcu1 te tbaretor 1 aeana tar •quential.lT 

eon,neoUng add tlled1nt: o.trou1ta to Mid line output oL""CUit one at a tiM, 

& plurality or 4n1ces each·~~ 1D C8'le ot aa1d ~ oircu1te w 
ttoratrol ..-e:ba:tion t.b.enot, euh or Mid devices oooprhillg tvo parts, 

> 

1:loth or 'lt.doh have n:rat -.nd ~4 positions or .,.atian, G&Oh ot &1.14 

~o ht.v1r..j; ~ tor ~riis1Pg its napeot1w teedin._ c1rcu1t 1d:len the 

t-.o parte thereof are 1n ocxnpl!Mnt417' pos1tion:J1 an,_ tor deenereiainb the 

eh'ouit 'lben the t.l parto thereot are 1n po!d.t~ other~~- ccmJl!ia~ntai'T 

pos1t1ona, a tranam1tt1%Ji keyboard, aeana operated by the kqboa!'d far 8h1fUrc 

ca. of tbl pel't3 ~ each ot aaJ.d devioeo tr\llll N.ret to •~ond pos1t1ona IIDd 'f1ol 

..,.?' .. ,. coautAttna means, a oontrol board oontrrultne tbe izlput ~ eaid 

GGili.'!IUtatin4;; meenu, and me~no re~pano!ve to the output or the ocmmutatina 

lleamJ tar ecmtroll.f.ne tho nmaSn~ parts or Mid devices !n a predeteniSM4 

anner; add :noei'tin& ataticn ha~ a liRe brut c1rou1t ocmnectt=d to aDd 

ted by tbe line 0\lt:t--ut ctrcuit of' the transa!tt~ station, a pluralJ.ty ~ 

to4 airouits, aeana t« eeq,uent1ally oameoUnc aald t~ cireuits to ea14 

~ !!~put one at a time axld in 111Jlob:ronist\ wJ.th the rate tbat the t.lq 

o1rcu1ta at the transmittin& &tion are oonnGcted to the l.iM outiou.t1 

a plttrolity o~ rec•1~ devices cme 111 each of aid t...S <t:lretdts which 

tevioea haTe two p&l"ta and leAh part or which has two poslttons of operation• 

bd10!lt1Jl,z IMIUle controll.e4 b.r laid rece!~ dev1ocs d hcY1na a p1Ul'811V 

.r actuat~ .Je=ent1 respact1vel3 oonneot d t~ ea1d rMe1v1ng devices, eaah 

•t add elette:nte beine Mtuated when the parts ot ita l"eapective devt'oe 

uo 1n complJaentar:f poaitiore, .. aond cz...-utatin& 'IZleEUl8 •bdl..s.r in QCJD.oa 

ttl'uot1on an4 mole ot operation to ~t at the tranamittin£ •t&tion~ a OODtzool 

boant d.1'11lalr 1n oonlftruct1on &r.ld ~· or operation t,o the control. boc.rc1 at 

the tranar.d ttiu,i atation, .._,. where'bf tho l.ast-IDGu'tiaoect co.ntrol ~ 

tentrols th• input ot uJd aeco:cd ocautatioD uus, ad means rE-sponsiw 

to tlMt output at Mid eeoond ccamtaticm MaXl8 tOt' oon~ ~ r-.ia-

io.e parts or -.1d nceiY!na ltMl:LII .in like .... r t..hat the tizoa~ dnlaes 

~ oontroll.ed a.~ tile reoe1v1na 4n!Ma wUl. eft'~tu.e.~~ ~l"'O!ucrU~ 

-.r ll1d !BtU.a&t1ftllhftl of the Slltll.llew• tfab$d.tW. at. t.be inua--

SECRET 
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iiECR£1 
a. In a a~!n:; sJ&tea1 a ~ranlldtt!DG atation oa~~priahc 

tirst end IMO~!-d gl"'".lJlB r:4 el'!t!!!e!lts ot which •aeh elc:.eLt o~ tlaOh gftnlp is 

Adapted tor operation to a plu ality ot ~itio.- .o, meana controllinc the 

poa1t1m ot the e18'reftts ot tho:! tirst ot Mid 11"01JPS ot elacents aocordir.g 

to the text to be 't.rztnfm1~d1 o eequenca gencrator fur e!Teot'UI.ltine a 

~eteraine4 ~rat10I" b;y saque11t~ obangin.: tb8 position ot the el«".ent. 
... 

ot tb• fJeOODd or hid JI"OUPDi and a :reeeivirlg st ... tian ccapris.lfl_g thi..~ d 

fw1"th £1"0up8 of eleoenta of whioh each element of eaah pup 1B adapted 

~tir operation to A plura.lJ.t-.; o.t po.e1tiO!'l'!.t MarlS Wb~reby the poaltion o£ the 

~te or the t.lW.-d &l"DUP is ee11trolled bf the eonjoint act1oo and 1n 

tlep4mderoe \lpvn the poe1tions ot the elements ot tbe t.trst end seccrxJ group, 

l\e8ll5 wh•r•b .. ele.1ente or the f'ca't.h P>.l.P ~ elements &t'e opera'kd in • 

Mq'llf.!liOa •!MD•tr to tho •equonce o! said eecon~ ,roup ot claane-nte, .ad meca 

,.._•~--onaive to the ccmjoil\t operation and aetins in dependance on the post t1ca 

ot the third and fourth groups or utlllltlnta tor givi:Jt: 1ndic. tiona ot the 

9t In a sipGl.Jne .,...t.J a tl'CUlSilitt~ a taticm.J a NCo! 'finS 

mtionJ JleSJli.'J tor tran.S.ttblc mera :latermittentq f:roo:. Mid t...'"COLt-

att~ etaticn to sa1d reoelrln& station,. aait\ e-e.ne 1nalnd.1ng 'larcbltnc 

...-ns at the tr&rlSI!dttine atatioil whiob 1• eubjeoted to predetmU.ned 

•:ration aM vtdch when tty'l"'lted 1n a predetermined unuer ef"tectuataa a 

crar~t flo';Y at a predetenn.tned tiM it Clll"X'ent woal4 aot ot.h-:-rwie• tlcnr at 

that tt. and stops eurrttnt tlott" at Euch prodetermhlec! thte it aurrent ~u14 

otburrdae tlow1 8114 a b7ing &eqU6nee cenerator tar ett.Gtine Mid predetmdDect 

o~ratiozl !ntf'J'ldttant.'17 cc:~~~priehlg a ctm~ator ba~ rard~ ecsnected 

l»put II'Dd wtpUt H£1!Pn ts, Mans tor mav1Jlg a a1d C<lllmltator according to a 

pttdete1'11l1rl•d law, 4tts.t1CIUtl7 brush -.ns tor teedin!;i; oarrent into a part 

fir the bJput M£,m.tmts, MI ut •tatiarmQ"" bzouah seans tor rece1 'Yin!: current 

!'ftc a part ot aa14 cnttput •£"11el't• 1 a4 -.na C81"&1Nd b:f the output 

11tation .. ry 'brush sea:lS fer •ttectuatiJl& Mid predeteraiA&d ~ration ot ed4 

•cremb11fta Manl in M1d pndet.md.ned 'II8IID8I' !atend.ttentl.y • .,. 

SECRET 
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_ ~8EGHET 
10., !he method ot MQl'at O~~ation ..td.oh incl\dea ~a 

~U¥• to a 00111ttrtat~ m~, rt1a.1 a·ms ~ated by tom. ~tion •~•• 

an4 deciph41r!Dg the ld.ena1a 'b1 tlle operations oi' the rel.e_y aeans. 
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OCS~gO Fr~earran ~ Rowlett 

REF ID :A7J.739 

• 
WAR DEPARTMENT 

"10 
(C-3) 

OFFICE OF THE CHIEF SIGNAL OFFICER 

WASHINGTON Saptewber 25, 1941 
SubJect Invaut~un - Cryptograph 

To l~.r rl. F Fr~cdr.an, Cryptanalyst ana 
l:r. Frank B Rowlett, Cryptanalyst 
S~gnal Intell~gence Serv~ce - Room 3341 

~ - Off~cer ~n Charge, S~gnal Intell~gence Serv~ce 

1. At a ~eet~ng of the S1gnal Corps Patent Board 
held on Septewber 23, 19~, the subJect ~nvent1on was con­
siaerea and found to possess suff~c1ent rrer1 t to warrant 
prepar1ng and f~l~ng a patent appl~cat~on at governnent 
expense. 

2 It ~s the pol~cy of t~~s off~ce to prepare 
patent applJ.catJ.ons ~n the order ~r w,~ch ~nvent~ons are 
subiatt~~...., and accora1ngly 1t w1ll be several rronths before 
th~s case ~s reached for act1on. 

By oruer of the Act~ng Ch1ef S1gnal Off1cer: 

~!(~"-~ 
Donald K L~pp~ ott, 
I aJ or, SJ.gnaJ. Corps 

OCS1gO 201-FrJ.edman & Rowlett 
(9/25/41) 

1st Ind. 

SJ.gnal IntellJ.gence ServJ.ce, OCSigO, September 26, 
To· V.essrs. W. F. Fr1edman, PrJ.ncJ.pal Cryptanalyst, 
B Rowlett, Cryptanalyst. 
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Converter Type K-228 

Herewith arc two copies ot a •ketch •bowing 

the principal mechaniSMs and airouit diagr.m tor 

the proposed Converter 11-228 for encipherine 

telet;ype messages. '1'he part• included under the 

designation "Rotor AB&eftbl7 and Rotor stepp1nc 

llechan1am or Converter li-l34C" are now heine 

-.nutactured b7 the Teletype Corporation, under 

•eorot contract (Havy) and can ba ve:rr euily' 
. 

ad-apted for use 1f1 th Qonverter 11-228 by •lllll1.nat-

1ng trou an K-]J4C tho keyboard, printer unit, 

reversing n1 tch and certain otl1er minor part• 

unnecessary tor operation or Converter M-228. 

!be "•tepping magnet" eh01m in the mtmlie 
I 

intended to represe'lt the clutch release ugnet 

ot »-lJ4C Which ia operated. 111 th each depression 

or a key of the k:eJboard. in the latter machine. 

In »-229 the clut.oh release (or .-tapping) magnet 

~uld be operated by a uniftraal contact on the 

ke7board or the teletype or on the tape tranemitter, 

in oa•e or tape operation ot the teletype cirou1 t. 

'!'hie would in&'Ule that the ceyptogr-..,hic rotors etap 

Attached 1 2 Copies ot sketch s.t.s. 7-lo-41 
~th each lotter or character transmitted. 

... l~ l'. , ... 

c·e~~~ .. l£t- -



.4 
I r--

~ ... 
~ ., 
~ 
;> 

"' \. 
..... ... 
"' 
l_ 

RE-F I:C:A71~39 
G~ 'f'P-ovHA1'/IIC 

'f 
f- ROTOI?.S 

y y ~ 

t t :t: 

IIVT.t:lfRF""P/IU<f".) 111/0f<S ~ 
t 

l?OTOR /ISJEM8it' /IIVP ifoTtJ,f 

STEf?t!IIG- ;tlfC/1~/VI.SM OF 

CONY£~/E!( 1/;PE .IJ-?C 

SECRET 

STEPPING 
l'lii&N£T 

*1 
'I,-

~ 
~ 
.... 
") 

" ::. 
"< 

~ 
~ 

..J 
B 

u 
I 

SECREF 

1/IPE tJit HE}'lJOAli'IJ J7MA/.iA~t1"TE/? 

CONT4CTS 

r -------1 

._-------+~-----rrJ : 
I I 

I I 
I 

: .n J 

,. 
._------~----.nJ 

--------~--~~nJ 

,, 
-----+--·n J 

I 
vAitV.:"ii.~At I 

Cofiii'A-t 1 

I - I 
1------_j 



1 

ConTerter tor Uae an ileotrioal Printer Cirouit. 

liP&! 1.. Due to the oonatantly expandinl uae ot 

the teletype and TWX eervioe between the ~ixed 

headquarter• ot the military eatabliabment, and the 

possibility that •uoh aontidential and aame eeoret 

matters paaa over the circuit pertainin' thereto, 

it appeare hi,hl7 deairable that an autamatio 

-.yatem ot e~cipherin' and decipherin£ thia 

traffic during its tranamiaaion be inatituted. 

1. J. ayata and meohaniam tor th1a purpoae 

haa been conceiTed by aembera ot this section 

and forma the aubjeot or a ••parate paper aoan 

to be filed tor aotion b,y the Signal Corpa 

Patenta Board. fhe cryptographic meoha.ftim 

would yield the higheat degree or aeourity and 

tor thia reaaon it would be deairable that the 

entire aubject be placed in the aeoret category. 

8. !he cryptographic mechanism u.k:ea uae ot 

certain parta and apparatue now aapta,yed in 

Converter K-1S4·C whioh 1a being aanutactured 
r 

in quantit,y b,y the teletype Oorporatioa 1~ 

Chicago. I-t ia h!ghiy deaira'b'le tha-E two •odels 

ot the proposed apparatua b~ constructed, a• 

proMptly &I p~aotioable, and in Tiew or the facta 

SESREli 



presented in the precedinc para,rapha it would 

rurther aeem deairable that the two modele be 

oebatruoted by the Teletype Corporation. !he 

propole4 meohaniam tormed the aubjeot ar 

informal diaouaeiona with Mr. aieber ot the 

Teletype Corporation laat week. In hl1 

opinion the apparatus oan be .ade extremely 

praotioable and would, without queatiaft, do 

the job tor whioh it ia intended. 

'· In connection with the contemplated uae 

ct thi• converter, it may be neoesaary to 

aeoure troM the American telephone an4 !elesraph 

Co. permiaaion to auperimpoae a cipher converter 

em their equipment. 

6. In view ot the taregoing. it ia 

requested• 

~· That a converter tor uae an electrical 

prtnter circuits be considered aa a required 

type. 

converter. 

o. fha.t a project be aet up tor the de lip, -

-
•"'-



military oharaoterietio•• 

d. That tho subject equipraent and all -
matter• pertaining to its development and con­

templated uae be placed in the aeoret clasaifi· 

cation. 

1 Enelosurea 

1. Statement ot Military Charaoterietios. 

SECRET 
-a-

a. x. s. 
6/9/41 



JIILlTARY CB.ARAC!!.RI,S!ICI OF O~!ER 

FOR tTSE Ol ELECTRICAL PRD'fER CIRCUI1'8. 

.., 8, 11•11. 

1. !he converter should be designed tor t e purpose ot autamatio 
eno1pher.sent and decipherment or cesaa,aa transmitted by telet7pe or 
•i.dlar printin& telecraph appar&tua baaed upon a multiple-iapul•e-oode 
1uoh •• the Baudot. 

1. Xt ahould be designed so as to enoipher the •icnala eatabliabed 
either by tape or ke7board operation, oauainc enciphered text to be 
tranamitted instead of tho plain text represented an the tape or aet 
up an the ke,yboard. At the receiT1ng and the apparatua aho~ld decipher 
the receiTed cipher aignala, ca.nvertin, the cipher text into plain text 
before the signal• are ted into the printer, or into the perforator ta 
the aaao ot tape operation. In other worda. enaiphermant, tran.-!•aian, 
reception, and decipherment are to be aooampliahed in a aincle 1tep 
rather than tn two aepar~Le •tepa at each end. 

1. !he oonTertor ehould uae a• ita crrptographio principle a 
non-repeating ke7ing aequence or multiple-impulse oharaotera. the 
latter to interact with the plain-text aignala aoaordtng to the rule 
that •11ke •1gna produce spacing current, unlike aigne produce .arklnc 
ourrent.• (!he latter principle 1• well known in the art.) 

'· !he keyinc aequenee mentioned 1n Par. S ahould be produced b.r 
a plurali~ ot eleotrioal cryptographic rotor• in oaeoade, throuch 
which 1~pulaea are aent and recombined in a manner eo •• to produoo 
the equivalent or a randan aeq~enoe or oharaotora accordins to the 
aultiple-1mpulae-oode uaed by the tranam1tter. (It telet,ype. the 
oharacter• will be ~~ in number and should be in randaa order.) !he 
number of rotore in caaoade 1hould be at leaat three and preterabl7 
t1Te. 

&. !he rotors mentioned in Par. t aay be identical with thoae 
now uaed 1n Converter M-1:5t...O., JlechiUlia. ahould be prOYided to oauH 
meter-like ateppins or these rotors, at least one be1~c d1aplaoed 
ancularl7 tor each character to be enciphered and trane•itted. !he 
order or atopping or the entire ••~ or rotors, however, ahould be capable 
ot bein' yaried ao that the oomplet. aet ot taotorial .!. aotiona 1'lq' 
be available for use, n be!nc the number or rotore fa caeoade. -

e. !he converter •hould bo motor-operated tr~ the .... power 
aouroe ae that .mpla,yed for the tele,raph print•r• It should, howeTer, 
be deaigned to function aa a eeparate unit and not aa an integral part 
of the printer 1 teelt, eo that e1 ther normal plain-text operation or 
o~ptocraphio operation ot the printer oirauit can be effeoted at will. 
the ocnYerter ohould be ~ ot being eleotrioaltr aauneatod or 

o ORET 
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&aaoo1atod with the tape (or ke7board tranemitter) and with the 
printe~ by aean• at a •uitable plu£ and jaok or aultiple pluc arranc•­
m.nt. 10 that it may be readil7 oonneoted or dteoonnected tr~ 
operation. 

7. 'rha converter should 'be or a,>pZ"oxil:aately the tollowi"'' 
dimene1onar ll•xe•xs•, and 1te wo1cht should not exoee4 &0 lba. 

Rnoloaure fl. 

SEGRET 



2 R&.D 

REF ID: A71 739 · 

It J.S rocomnended that the attached mJ.lJ..-

t.ary cbaractonstJ.cs be presented to the SJ.gnal 

Corps TechnJ.cal ComaJ.ttee for consJ.dcratJ.on. 

1 Incl. n/c R. B :U:. 
'WP&T 5-1.3-41· 



:3 WP & T 
and 

SIS 
IN TUlUl 

4 SIB 
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' 

1. SCTC at l'eetJ..D.g #194 on June 9, 1941, 
recO!lll'lend.ed. that ml.htary charactenstJ.cs J.n 

accordance WJ th the J.nclosed "lh.lJ.tary 
Character.J.stJ.cs of Converter !or Use on Elec­
tncal Pr:Lnter C:trcUJ.ts" be adopted and thet 
a proJect be J.nJ.tJ.ated for the developnent of 
Converter U.-228, the MJ..lJ.tary characterJ.stJ.cs 
and eq1npnent to be classJ.!J.ed as "secret". 

2. FollOWl.ng approval by the AdJutant 
Gcnerdl. of the SCTC recOl:ll'lendatJ.ons above, SOL 
WJ.ll be dJ.rected to J.nJ.tJ.ate a proJect for the 
develoPJI'ent of Converter 11-228 and for the pro­
curenent of servJ.Ce test nouels wJ.th fUnds ~o 
be nade avaJ.lable from tlus offl.ce. 

:3. It J.s unc1erstooa that SIS has con­
structed a model of Co"'lverter U-228 and J. t l.S 
rec~ended that thJ.s mOdel be turned over to 
R&D for sh:Lp!llent to SOL so that negotl.atJ.ons 
ror development and productJ.on of semce test 
models by a cacmcrcl.al fi.m. may be exped.J.ted. 

1 Incl. 
U/C of Converter for Use on 
Electncal PrJ.nter CJ.rcUJ.t. 

1. J.hhtary CharactenstJ.cs for Converter 
l{-228' as recoiJllll.ended. at sere '!eetl.ng ~0. 194, 
have been subml.tted to The AdJUtant General 
for approval. 

2. WP&T concurs J.n procedure proposed J.n 
paragraph :3 of ActJ.on :3 above. 

1 Incl.. n/c 

H 1!. 
.10 R & D 
6-:30-41 

?IP&.T 7-2-/~ 

- -==-- L 
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SECRET 

Corwcrtcr for Use on Electr:..cal PI'J.Ilter C1.rcmt (cont 1d.) 

5 R&D 1. ActJ.ons 2, 3 and 4 have been noted. 

2. Reference paragraph 3, actJ.on 3, you 

are adVJ.sed that no :t:10del of the Converter 

U:-228 ltas ..... een bmlt by tbl.s dl. Vl.SJ.on, nor .~as 

one conteoplated As an enclosure to R!W sheet 

from thJ.s dl.VJ.SJ.on to R&D, dated llay 10, a 

dJ.agran of the proposed converter was !urnl.shed. 

It J.B suggested tbl.s dJ.agran be nade av.ulable 

to the SCL. 

s.I.S. 7-7-U 
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1. a. a: n. 1. .Attached hereto 1• a met'\Ol"an4um •ddreaeed 

to the Chairman or the Patent Board covering 1111 

invention or .. ceyptor;rap'hio •yita and apparat.ua 

tor alectrical printing telecrap~ oonce1•ed by 

two mumbera or the SIS. A rough •ketch aooampanie1 

the diealoauref. It 1• recommended that atepe be 

taken to obtain a patent on this iuvention under 

the providona or 1R 860-50,. para.graph a. 

a. Ina.amuah •• one of' the principal aementa 

1n thia invention ie similar to the or.yptocrapbio 

element embodied in Converter K-ls•-c. and in­

aamuoh aa the present invention ia re£&rded •• 

prMtdinc: a Tory high decree ot oryptop-aphic 

•eourity, it ia recommended that this inTention 

be placed in the .. oret oate,or,r. 

a. 11hen the time comes tor drattin& the 

•pecitioatioaa deacribinc the invention tor the 

p\t'11Jb~ or malctng pai~nt app1ica'fi1an; lfr. FrlelNn 

~Mr. liow!'ett w!ll be clad to oo~~e nth 

r.: 
,..-. .... 

.... 
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-----

To tho Chai:r~~an, Patent Board 

1fe boliave ouraelvea to be joint inventor• ot a cryptographic eyetem 
and ~paratus ro~ electrical pr1ntina tolegra~ and request that 7ou 
inveatiaate ita militar.r value, patentabilit7, and inv.ntorahip. In 
8Upport O! thia request the tollowin1 in!or.mation 1a 8Ubaittedl 

At the t:Jme we conceived the invention, our emplO)'aent wu in Si1nal 
Intelligence Service. OCSiaO. ~• originallY conceived the idea September 
11 1939 and communicated it tot Robert o. Ferner and Solomon lullback., 
October 10, 1939· 

the tirat written and dated recorda are September 1. 19)9. 

the invontion haa not been developed or tried, but informal opinion 
by Kr. hiber or teletype Corporation ia that qatem and apparatue ia 
portectl1' practical and eaa7 to build and operate. 

Ita ueea are tor direct auto~atic enciphar..ent and decipherment ot 
printer trattic. 

Othera associated with ua in this development or havine knowledge concern­
ina it area 

Captain H. 0. Hqea 
Captain lric H. J'. Svensson 
Lieutenant Paul 1f. Albert 
Jlr. Vernon J. Cool.q 
llr. l. H. 'Reiber (Telet7pe Corporation) 

Attached :I.e 1 aheet, initialed and dated by ua and two diaintereeted 
~tn•••••, givin& a rough aketchot the invention. 

~ - -

l'e aaree to abide bT the decision of tha Patent Board or at the Chief 
Signal Otticer and will promptl.J uecute all papera re uired or ua b7 theae 
authorities includins an aeaisnment ot the invention to the Oovernnent it 
it 1a decided b,y the Patent Board and confirmed b,r the Chiet Signal otricer, 
that the application should. be ua!gned. -- - - - -

~~~~~ 
)932 till tary Road, 
Washineton, D. c. 

Date or eianature9 ~ 
'11 tnesaeat Pate 

&J;Ja«r~. 

~~~I 

o/ '~('r' 

laat Falla Church• 
Vircinia 

Date or aicnature tj "»~7 1ft// 

Witoe~ ::: : 
:: 
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