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REF ID:A70340

POL~90 - All communications respecting
* Rev ~ = tus gpplicanon slould g el e
Feritl number date of filing

~—
-’
ADDRESS ONLY
THE COMMISSIONER OF PATENTS DEPARTMENT OF COMMERCE and name of the applicant
WASHINGTON 25 D G UNITED STATES PATENT OFFICE
WASHINGTON

Parer No 2D

[- 1 Applicant

Henry B. Stauffer
Army Security Agency P, Williem F. Fried%%#ﬁiﬁﬁ'————"“
The Pentagon Bldg, 549,086

washington 25, D.C. Filed

Aug. 11, 194, [[FB 5 1953

L _ Tor

Please find below a communication from the ELECTRICAL SYSTH:!;EW ' FxAMINING

EXAMINER 1n charge of this apphcation TVL N

X S 33k Thoman F, Murp
ac ‘{ gComnussmner d of Patents

m

Responsive to the amendment flled May 5, 1952,
The rejection of ¢laims 5«7 ias repeated. Appliocant

has fTailed to mentlion these c¢laims in his amendment.

Cleim 11 1s rejeoted as belng vag and indefinite.

There is no sooperative relationship recited pefween the

avthenticator and the other element o

n rejected as bhelns unpatentable

Nern patent No. 1,683,072,

Examiner -

X = -
R
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COPY

IN THE UNITED STATES PATENT OFFICE

fE: Application for Patent of -
WILLIAM ®, FRIEDMAN
* ; ted - 5 M/ AN
Serial Rumber
549,086 * Division 23
Filed *
11 August 1944 AMENDNENY
*

Yor
EIECTRICAL SYSTEN * —SECHRITFY-INFORMATION-

The Honorable Comnizsionar of Patents
Washington 25, D, C, ,

Sir:

Thie is &n respomse to Patent Office action of 4 May 1942 in the
above~-identified application for patent which is being prosecuted
under the so=called three-year rule, FPlease amend the case as

followss

&N THE JFECIFICATION

Page 10, 1ine 20 « Change ®included" to = inolude ~ ,
22 = Afher *2" insert - and similarly secured to the
machine by gorews, as D' ~

AN THE ClLATMS

Claim 11, line 3 - Before "to (first cccurrence) insert - normally «
4 = After "indicate" insert -~ only - ,

Claims 12, 13, 14,
end 15~ Cancel,

Olaim 16, line 4 - After *indicator" insert - immediately ~ . :
Claim 17, line 5 ~ After "being* insert -~ imediately - .

Clain 24 ~Cancel, - = YT

- - e b e e Rr

- -

B -“_'J‘}g, . ¥
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REMARKS

The Chlef Draftsman has been roque;ted to make the necessary changes in
the dramings, —

- -

The eadditions %o the specification sppear ‘o require no comment,

Further consideration is requested of Claim 11 as amended, Rone of the
references disaloses s combination which normally provides indieations
of both plain and enciphered text, yet under special conditions provides
an indieation of an enciphered charactsr only.

Claims 16 and 17 also have been amended, and their reconsideration is
requested,

The smonded olaims require, in addition to their other features, that
ench of the indieators be jupediately sdjacent its switeh, It could not
feirly be seld of Hobern, number 1,683,072, that this condition ¢s ap~
proached unless &t be argucd that the "QF key, for esanmple, i3 adlacent
the "2% indlcator; in that case, it is obvious that the "P* key is con-
aiderably removed from the whole top row of {ndicators.

The sonstruction of the claims provides for fecillity scd socuracy of
operation in the hands of relatively inexpsrienced persons,

Claims 12, 13, 14, 15, and 24 have been cancelled,
Claims 1, 2, 8, 10, 18, 19, 22, and 23 have been indicated as allowable,
Continued prosecution wnder the three~year rule is desired.

Favorable action is requasted,

Respectfully,

WILLIAM F, FRIEDVAN, Applioant

By

His Attorney

e Sromews

<

L WA B ST

.

1 it bRy Ta 8
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IN THE URITED STATES PATLNT OJFICE

R8s Application for Fatent of *
WILLIAM ¥, FRIUDMAY
+*
Serial Number
£49,086 * Division 23
Filed *
11 August 1944 . LERTER 70 THE CHIEF DRAFTSMAN
Poor
BLECTRICAL 8YSTed »

The Honorabls Comuissionayr of Patents
Washington 25, D, C.

3irs

In the sbove~identified application for patent, please divect the Chief
Draftoman to make the corrections to tho drawings as indicatel in red
on the sttached prints,

RBBpthMIJ‘,
WILLIAM ®, FRIEDMAN, Appliecant
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FIGURE 8

FIGORE 9
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INVENTOR

Tt D p .

ATTORNEY

W/ILLIAM F FRIEDMAN
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:011-90_ ' . Parer No 1’-‘.
: AcoREss oMLY DEPARTMENT OF COMMERCE 48 commumcntions respecting
THE COMMISS * UNITED STATES PATENT OFFICE sertal numbar date of filing,
WASHINGTON 28 D C = and name of the applicant,
; WASHINGTON - - .
& F

“Please find below & comiitmeation from the EXAMINER
in charge of this application

» " REF ID:A70340

At aeanca. b X ;

Commussioner of Patents

Henry B. 8tauffer ML/ g
ArmyPSaﬁurity Agency 23 ¥
The Pentagon Dunsion i
Washingtogo 25, D. C. Appheans Willlam F. Friedman
51,9086
GrO 16278157 IS;':;GJNO Al\ﬁ"uﬂt 11 19,414.
ey Eloctrical System

Responsive to the amendment filed
December 10, 1947:

The drewing should be corrpofed by addi=~

tion of legends to screw heads in

Eorn., One of the Indlcatorg ip shown at 3. Swilches

for authe on withoul 1kinpg any structural changos

in said referencen,
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The rejection of claims 13 and 1l 1s
ropeated. As at preosent advised, the process amppoars
to be ingeparebly assoclated with the apparatus claimed.
In claim 13 it should be further notea that enourh steps
have not been oenunerated to proauce the result ol aimed

starting with "anddriving" on line 3.

Clain 15 1s agsin rejected on Korn or

Beoherblua,. fhe previous ground of rejectifniis unpatent-

peated, In Heborn No. 1,68%,07;

Exariiner
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WAR DEPARTMENT
OFFICE OF THE JUDGE ADVOCATE GENERAL
WASHINGTON 25 D C

oAy g s P
e e
- —

16 JUL 19

Y
.’\l

Mr. Willism F. Friedman
1823 GQue Street, N.W.
Washington 8, D. C.

Dear Sir.

By direction of The Judge Advocate General, receipt 1s acknowledged
of your letter to the Secretary of War dated 5 Yune 1947, tendering te
the Government of the United States for its use, under the provisions
of the act of October 6, 1917, as amended (35 U.S.C. 42), the invention
described and claimed in your application for patent, Serial No. 549,086,
filed 11 August 1944, for Blectricsl System, which application and the
invention covered thereby were placed in secresy by the Commissioner of
Patents on 15 May 1947, 1t is noted that your letter inoludes & power
to inspect and make copies of the application.

The records of this office show that the above-mentioned applica-
tion and the invention covered thereby are assigned to the United States
Government and were filed under the sact of March 3, 1883, as amended
(35 U.S.C. 45). However, the present tender will be made of record
for the protection of whatever interest you may have in this invention.

Very truly yours,

z//@

ORGE W. GARDES
Colonsel, JAGD
Chief, Patents Division
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1823 Que 3treet, N.W.
¥eshington 9, D. C.
5 Jume 1047

Becretary of War
glagington

Attentions The Judge Advocate Ueneral

A aacrec{ Order under Public #700, 76th Congress,
having recemtly been served upon, and acknowledged by,
the undersigmned in comnection with Patent Application
Serial Number 539,086, filed 11 August 1944, the in-
vention covered by the said application is, in accord-
ance vith the recommendation contained imn the Secrecy
Order, tendered to the Government of the United States
for 1ts use, The appliocation may be imnspected and
copien made, 1f desired,

Respectfully yours,

WILLIAM F. PRIEDMAN
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To the applicant above named or his heirs, and any and all his
assignees and attorneys or agents

Enclosed 1s your copv of a Secrecy Order under Public No 700,
76th Congress You are required Lo fill out and personally sign the
receipt form above and return 1% to the Commissioner of Patents If
the acknowledgement 1s nnt received with 1 a reasonable time it will
be necessary to take other steps to establish service of this order
on you

E G Haggett Jr
vi-ﬁb Patent Office War Division

Please advise this Q0ffice of change of address
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_Fom D-2-mn .. REF ID:A70340 - i
file DEPARTMENT oF COMMERCE Y ey
UNITED STATES PATENT OFFICE M AY ] R '9 47
WASHINGTON
Serial No 549,086 Filed Aug.ll,l‘}m} Division KY
For Electrical Byastem

Applicant w3ijliam F. Friedman =

Assignee U 8 Government Assighment

SECRECY ORDER

NOTICE - To the applicant above named his heirs and any and all his assignees,
attorneys and agents, hereinafter designated principals

You are hereby notified that your application as above i1dentified has been found
to contain subject matter, the unauthorized disclosure of which might be detrimental
to the public safety or defense, and you are ordered inh nowise to publish or disclose
the invention or any material information with respect thereto, including hitherto
unpublished details of the subject matter of said application, in any way 0 any person
not cognizant of the invention prior to the date of the order, including any employee of
the principals, but to Keep the same secret except by written permission first obtained
of the Commissioner of Patents, under the penalties of the act of October 6, 1917
(Public No 80), as amended July 1, 1940 (Public No %700) as amended August 21 1941
(Public Law 239), and June 16, 1942 (Public Law 609) 35 U 8 C 42, 40 Stat 394, 54
Stat 710 55 Stat 657, 540 0 G 233, 248

Any other application which contains any significant part of the subject matter
of the above i1dentified application falls within the scope of this order If such other
application does not stand under a secrecy order, 1t and the common subject matter
should be brought to the attention of the Patent Office War Division

If prior to the issuance of the secrecy order any significant part of the subject
matter has been revealed to any person, the principals shall promptly inform such person

of the secrecy order and the penalties for improper disclosure set out in Public No 700,

76th Congress, and Public Law 239 77th Congress

This order should not be construed in any way to mean that the Government has
adopted or contemplates adoption of the alleged invention disclosed in this application,
nor 18 1t any indication of the value of such invention In order to make the details of
your invention available for inspection by various governmental agencies concerned
therewith for consideration of 1ts possible use in the war program and at the same time
to preserve your rights under the Act, 1t 1s suggested that you promptly tender this

invention to the Government of the United States for 1ts use Buch tender may be effected

by a communication addressed to the Secretary of War or the Secretary of the Navy and
should be accompanied by a power to inspect and make copies of the application

This order 18 modified by the provisions o accompanylng permit A (form D-3n)

@&4--5-’” i %

MAY 151947 =

Assistant kdasg Commissioner

— ey — e

J— —
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DEPARTMENT OF COMMERC
UNITED STATES PATENT OFFICE

WASHINGTON

Le

Serial No 549, 086 Division 53

The application is further identified in the accompanying secrecy order of thais
date, which refers to this permit

*
%

PERMIT A

An order of secrecy having been 1ssued in the above-entitled application by the
Commigsioner of Patents, the principals as designated i1n said order are authorized to
disclose the subject matter to any person of the classes hereinafter specified i1f such
person 1s known to the principal disclosing 10 be concerned directly in an official
capacity with the subject matter provided that all reasonable safeguards are taken
t0 otherwise protect the invention from unauthorized disclosure The specified
classes are -

(a) Any officer or employee of any department, independent agency, or bureau
of the Government of the United States

(v) Any person designated specifically by the head of any department,
independent agency or bureau of the Government of the United States,
or by his duly authorized subordinate, as a proper individual to receive
the disclogure of the above indicated application for use in the

prosecution of the war,

The principals under the secrecy order are further authorized to disclose the
subject matter of this application to the minimum necessary number of persons of known
loyalty and discretion, employed by or working with the principals or their licensees
and whose duties involve cooperation in the development, manufacture or use of the
subject matter by or for the Government of the United States, provided such persons are
advised of the 1ssuance of the secregy order

Wren requested in writing by a responsible official of the United States Government
known to the party making disclosure to be directly concerned in an official capacity
with the subject matter, authorization is further given to disclose the subject matter
to accredited representative of an allied government For the sake of the record and
for their protection, the principals should promptly 1nf9rm the Commissioner of Patents
of such disclosures together with the names and official designations of the persons 1o
whom disclosure 1s made

The provisions of this permit do not in any way lessen responsibility for the security
of the subject matter as imposed by any Government contract or the provisions of
existing laws relating 1o espionage and national security

Assdiatant Commissioner
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( ¥illiam ¥, Friedman,
3932 lillt:r% Rd., K.¥W,,
ashington, D. Q.
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villlam D, Hall
a/e Chief Blgnai Orficer,
Pentagon Bldg.,

Henry B. Stauffer,
Army Becurity Agensy,
The Pentagon
Washington 25, D. €,
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I% TIE unITED STATLS PATERT OFFICE

IN RE: Application of =
WIILIAW P, FRIEDMAX
*
Serial Wumber
549,086 * Division 53
Flled *
11 August 1944 AMEIDYENT
»
For
EIECTRICAL SYSTFM *

loDee 4

Y0: The Honorable Commissioner of Fatents
'aﬂhimon 25’ D. c.

8ir:

This 18 1n reszponse to Patent Office action of 14 December 1944
in the above~identified application for patent which is being prosc~
cuted under the so-called three-year rule, Please amend the case as
followas

IN THE SPECIFICATION

Page 3, line 21 ~ After "like" insert -~ by means of screws as
Lt - o

Page 5, after

lane 11 -~ Imgert - The front and back covers when closed
are sccured by means of hasps 23! and 23%,
reapectavely, ~
1) - Change the periocd to a comma and add - which

are supported and strengthened by a rod 26C, « ,
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& L

Page 7, line 3 ~ Cancel "Figures 5 and" and insert - Figuwre - .
8 - After "keyboard" insert - 14 ~ ,
15 = After *17E* insert - (Figure 7) ~ .
Page 8, after
line 27- Insert the following paragraph -~ It is, in
other words, the cam face 55 engaged in a
peripheral slot 56 and impelled by rotary
motion imparted to it by plunger 38-39 which
actually serves to step the rotor, The canm
face cannot, bowever, enter into one of the

notches until the coaperating pawl enters an
euxiliary notch 55D, - ,

Page 10, line 24~ Change "conasisting® to - copalst - .

IN THE CLAIMS

ﬁni; 1, ling 2= Cangel "or Tt.;uar ldke®,

Clain 3 = Cancel.

Clain 4 - Cancel.

Gla:lm_ 75 1ine 2~ Cancel "or the like",

Cleim 8, line 4~ Cancel "or the 1ike".

Claim 9 = Cancel,

cla;nnlo, Iine 4~ Cancel “ar the like",

Claim 13, line 3~ Cancel "utilising® and insert ~ deriving = ,

ch:bnty., lino 6~ Cancel "utilizing" and ingert - deriving ~ .

.
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Ciaim 17, line 3 - Cancel "or the like",

Claim 18, line 2 -~ Cancel "or®,
3 « Cancel "the like",
8 =~ After "indicator® insert - to show the
enciphered character »

Claim 19, linc 3 - Cancel "or the like®,

Claim 20 -~ Cancel.

Clainm 21 - Cancel,

Clain 22, lane 2 = Canccl "or the like",

Claim 23, line 2 « Cancel "or the liket,
REMARKS

The specification has bcen amended to include reference character
1,* for tha screwbeads shown 3irn Figures 2 and 8 and reference characters
23% and 23" for the hasps of Figure 2.

It 18 assuned that modification of tho drawings can await the
allowance of claims, and so no request has, as yet, been made to the
Chief Draftsman, Further reason for delay in this matter ia that the
cshanges desired by the Examiner are not altogether clear, The "two parts
to the right of *34' in figure 5% camot be identiffed, and it 18 not
known exectly how paxts 26, 26A, 38, apd 39 are to be 1llustrated, A
simple sketch would be greatly appreciated.

The objectionablo alternative expressions in the several claimg have
boon cancelled,

The "predetormined® in Clair 1, line 8, reclates to the rotation of
the firat oryptographic rotor. In the preferred embodiment, of course,
the "mredetermined angular displscemont® of the first switch before the
second switch steps will be 360°, but other arrangements are possible,

— e —————— =
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It is assumed that Clalm 2, in view of the amendments made to the
apecifioation, will be considered allowable as poon as the drawings

¢an be corrected,

Claims 3 and 4 have been cancelled,

Claima 5, 6, and 7 appear not to be met by the patent o Xorn,
1,705,641, except that the patented disclosure conteins end contacts
somewhat like those in the claims. The patent on the other hand shows
neither indicators nor switches associated with each one thereof, and,
of course, the oireults of Korn sre entirely different from those of
Claim 5, Heborn, 1,683,072, likewise fails to show the switch and in-
diestor arrangement of the Applicant, It will be noted that, accord-
ing to Hebern, only the output is actuated {Page 4, lines 58 through
72}, Since the reference fails to show the eircult arrangement of
Claim 5, upon which Claims 6 and 7 are based, it is believed that the
latter two eclaims should not be objectionable,

Cleim 9 has been cancelled,

¥ith regard to the objection to Claims 11 and 12, Applicant admits
that most cryptographs can be used for purposes of authentication, but
1t would not be accmrate to say that most ars especially adapted for
this function, These claims clearly point out the novel feature of
Applicant?s authenticator, that being the circuit which always produces
the enciphered equivalent of a predetermined input character, ILines 51
through 80 of Page 1 of the Scherbius patent, 1,657,411, it may be noted,
are directed to synchronization and to the prevention of garbles and not

to authentication,

Olaims 13 and 14 have been amended to substitute "deriving® for
ptilizing, The use to which the output signals are put would seem to be
of no more importance then the manner of using the output signals of a
new method of telegraphy. In the matter of funciionality, it is obvious
that Applicantts method could be practiced with other machines and by
hand,
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~With referonce to the rejectlon of Claim 15, the appearance in
Xorn, 1,705,641, and Scherbius, 1,657,411, of means for stressing
the rotors is conceded, tut Applicant®s device is claimed specifically
and does not seem to be fairly wet by the references,

Insofar as Claims 16 and 17 are concerned, no reference shows a
kayboard with keys and indicators arranged adjacent each other in
pedrs,

Clain 18 has been amended to point out the reason for energization
of two Indicators by means of each switch, The combination is not
found in the prior arb.

Claims 20 and 21 have been cancelled,

Continuation of prosccution under the three-year rule is desired.

Consideration and favorable actlon are requested.

Respectfully,
WILLIAM P. FRIEDMAN, Applicant

His Attorney
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D 573 Room 253‘ REF Ikm& 5?,

Paper No ’3

EPARTME W OF COMMERGE ‘ application showld give the oo ial rtmher
date of filing and name of

Addrees only
The G Isel of Patent,

and not any officisl by name UNITED STATES PATENT OFFICE the applicant
RICHMOND VA s
Please find below a communication from the EXAMINER in MAILED _
, charge of this application
GPo  18—273152 Comnmissioner of Palerds, -APP11 oangEc 1 4: 1944
Ser No. 5&9.086
william D. Hall Filed Aug. 11, 19LY
¢/o >hilef Slgnal Offiocer For TL" 3TRIZal SYSTC

Pentagon Bldg.
dashington, D.C.

References:

Hebern 1,096,168 May 12, 191 35k
Korn 1,938,028 Dee. 5, 1933 n
Eorn 1,733,686 Oct. 29, 1929 "
Korn 1,205,6&1 Mar, IB, 192 "
Hebern 1,683 072 Sept. 4, 192 ol
Scherbius 1,657,411 Jan. 24, 1928 ¢

Characters are lacking tor artlcles that resemble

screw hepds in fiqures 2 and 8 26a and 268 should be added to

ficures 2. Two hasps in this figure aave no charucterc. A
shaft near the top of fi,ure 6 has no charecter. A part adjuccont
36" nas no charscter. %wo parts to the ri ht of “5&" in
fizure 5 have no characters. Th3 puit 26. in this fil-ur= should
be mors fully shown. The same 13 tru~ of parts 26 and adjaient
38 @nd %9 in figura &. Th2 lin~c indicating these parts should
be ~xtsndod and troken away, wnersby any rlat surfaces sonzcerned
will b2 indl-ated. If ths examinar'e m2ening 1s not clear he ¥ill
send sketshes shoiing how figures 5 and 6 should be changed., The
rperts In flgure 5 nre}gapaclal neec of change salnce tils structure
is not very well shown in figure 2.

Olaime 1, 7, 18, 22 and 2% 1lina 2; slu.me 17 &nd 1%
1line %*; and clalzs 6-10 line L the exrression "or tne liga"
followin~ th= recitati-n of a mes~bdber suczi. as "plunger®™ renaers
these claims indefln.te and they ar>y ther:fore re jected
under Yaasg 1973 ... 170 or Phillizs 1 08 :.1. 195.

Claim 1 1lln2 £, »aat doos”yredetermlned'signify" If the
arparstus eon.erned is the _art 2E€ to LO t.> term seems unnf . casary
since ga tne device 1s understo-a the plunger 2% Las to go >lear

Qown t &0 any gool end tne user cannot sslect say other anglar

s =
- B



Serial No. 545,086

movement, There 1a littls use in reclting that he can prede-
termine an angular position when the only operative positlion
has been set when ihe machine was constructed.

Claim 2 would appear allowable as now adviged 1if
the specificstion and drawing were amended to }hnm the
structure clearly.

Claims 3.and l; are rejected as sdding nothing to
claim 2 not found in the switches and rotors of the ratents.

Clalims 5-7 are rejoected as unpstentabls over Korn
1,705,6l1 the end contacts of which operate as claimed. The
rotors are stepped and ocperated by means bBf a plunger. Agesin
in view of Hebern of 1928 tnere is no inventlon in the plunger
claimed for operating tne rotors of Korn.

Clair B 48 now advised woula be rendersd allowable
1f amended to avold the alternativeness in line l} and if the
gpecliication and drawing were suitably amended or explained.

Claim 9 18 rejected as unpatentable over the metter
to which claim 8 1s directed since the contacts of clulm 9 are
not patentably distinguishsble from switch of claim €. A
normally open oclrcult of clelm § is not patentably distingulshable
from the circults including switch of claim 8 since in a
ocryptographic device it is to be presumed that none f the
circuits is closed excepting when the arparatus 1is being operated,

Claim 10 would be allowsd 1f amended and the drawing
and specification were amended as abovz suggestsd.

Claim 11 18 rejected since any of the apparatus cited
can be used as an authenticator, see particularly Scherblus
lines 51-80 of pagéd 1.

Claim 12 is rejected on Scherbius shich disclosea an

authenticetor means and a counter at 39.
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Seriasl No. 5&9,086 -«3- -

Claims 13, 1l are rejected ar drawn merely to the
ataps of usiny the apreratus conoerned as it was intanded ts be
used, under Foreman 192l >.DP. L7. These claims sre furtner
re Jected az patentabl; indefinite in Mutil.eing". Thesr atops
do not state whet applicent does aft2r be hes made & re.ord,

The Scherbius apparatus pes & recorder. %The ueer sakes the
resord and utilizea tae indi~ations givan by th> sicpal
lamps. Thers slains are rsjoected since when ths staps ars
followsd no chenge In the character or condltion of any thiﬁg
is made, under Cochrsne v. Deen-r Gl U 5. TEGC,

Clain 15 18 rejected on XKorn 1,705,641 or Zcherbdius
'&ch of which hses a mesna for pushing tha rotors togeth~r
or releasing them, in parts 28 and 27 rospsctivelys tne full
aguivalent »~f appllcantt!s clalired cem. "Wotl:s that Xorn's
apparatus works witn & csnm.

Claims 1b 8and 17 sre rejected as obviouasly unpatentable
over the references.

Clai=m 18 is rojectad as ungutenteaple over the refer:nce
and ag containinz uselese matter 1in tn~ lusi Iin~. The clsim
should mek= 1t plain wny any other indisstor megqulres to be
en+rgized.

Cleims 19, 22 and 23 aa advised would be randered
sallowuble by the smendmants surgested.

Slaim 20 is rejscted alnce thera 1s no invention in
the manuslly oporable plunger over the n:ndl: of Xorn or tne
slectrically oparated membrr of Schs:dlus at 27.

Claim 21 18 rejscted on the s&vs ground as clein 20
the handle nf Korn and the articl? 27 of soherblus are means for

reatoring the stirrup of clain 20,
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Claim 2 is r-jectzd ss unpatentebls under R.3. L886.

In the event arpllcant acquiesces in the rejection of
the =athod claizs page 2 lines 17, 18.

Page 5 line 17 "26A%" 18 not found.

Page T line 3, PFlgure 5 does not show the a;paratus
described. ILsne 15 "1l7&® i. not found In figure 6.

Page 10 1ins 2l change "oonsistlug® to consist.
How the parts at 5559 etc. are sperated 1s not

sufficiontly dieclosed. All cle.ims including those conaldsred

otnerwiss direct d to petentable matier ere therefore rejescted.

Exeminer.
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I§ THE UNITED STATES PATENT OFFICE

IN RE: Applleation of *
WILLIAM F, FRIEDZAN
»
Serial Funber
ﬂg.mé *
Filed * Divasion 53
11 Auvgust 1944
[ ]
for
ELECTRICAL SYSTEM -

L4 - » » * «® » » L L

BEVOCAYION OF POYER OF ATTORKEY

™: The Honoradble Comnissioner of Patents
Washington 25, D. C.

gArs

The undersigned having, on or about the 1ast dey of August
1944, appointed William D. Hell, of tho Office of the Chief Signal
Officer, hls attarney to prosecute an applisation for letters
patent which appliecation was filed on or about the 1lth day of
August 1944, for an improvement in Flectrieal System (serial nun-
ber 5,9,086), hereby revokes the power of attorncy then given,

8ignod in the County of Arlington and State of Virginia, this
A oy of A{’P«Aan .y A. D. 1947,

Reepectfully,

#011sa 7. Frieduan, Applicant

%‘bg,a.,aw S e b au_
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IN THE UNITED STATES PATENT OFFICE

IN RE: Application of =
WILLIAM F, FRIEDMAN
-
Serial Rumber
549,086 *
Mied » Diviaion 53
11 August 1944
™
For
ELECTRICAL SYSTEM -

L » «* * * » * * * »

POWER OF ATTORIFY

T0: The Nonorable Commissioner of Patents
Washington 25, D. C.

Sirs

+ The wdersicned baving, on or about the Ylch day of Auguat 1944,
made application for letters patent for sn improvement in Electrical
8yaten (serial mumbar 549,086), and baving this da.y. revoked a pomor
of attorney given on or sboat the lst day of August 1944 to William D,
Hall, of the Office of the Chlef Signal Officer, hereby appeoints

. Benry B. Stauffer, of Arlington County, Virginia, his attorney, with
full power of substitutlion and revocation, to prosecute said applice-
tion, to make alterations and amendments thgrein, to receive the patent,
and to transect all bnsiness in the Patcnt Office, comnected therswith,

Signed in the Coumty of Arlington and Statc of Virginia this

&?;Lg_—_wor Ap-ul, , A. D. 1947,

1 =

Respectfully,

Wildiar F. Friedman, Applicant
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WAR DEPARTMENT Co p TRA );yrA,_ SHEET
ARMY SERVICE FORCES y ?_‘QO‘
S E%Q.S;’SLG-%

off G Action 1
l Signal Security Division 3C 340
To (Service diwvision or orgam ation) (Location)
' Sgte Stauffer
(Branch or unit) (Attention)
Subject Forms of Mr, Williaem I, Friedman
File No
Mr, Farnum 8 August 1944
(W riter s last name) (Date)
FROM ] Legal Division 4D 333 72416
(Service division or organization) (Location) {Telephone extension)

Forwarded herewith are the forms for patent application of Williem F,
Friedman, title "Electrical System!" which you requested on your visit to this
office on 3 August 1944 for your files,

*S\)?\ /8/ H. D, Newton, Maj., SigC
% for Raymond J, McElhannon
Major, Signal Corps
W Assistant Patents & Inventions Counsel
/ Legal Division

1l Incl
/ Forms (in dupl,)

hY
W D,A G O Form No 0105 (JOPY
March 27 1943

24-20956
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PETITION
TO THE COMMISSIONER OF PATENTS:

Your petationer__,

——y JBilliam 7. Frieduan, ®
citizen___ of the United States residing at _3932 pilitary Rd., N. ¥
in the County of and State of __D. C.

and whose post-office address rhmi F, Ce
pray_ps that Letters Patent may be granted to
him for the lmprovement in

SLECTRILAL SISTRH

set forth in the annexed Specification.

And __pg hereby irrevocably give g control of his application
for Letters Patent to the Secretary of War, end appoint__g William D. Hall,
whose post-office address 1s care of the Chief Signal Officer, Pentagon Building,
Washington, D. C., attorney with full power of substitution and revocation to
prosecute this application, to make alterations and amendments therein, to
slgn name___ to the drawings, to receive the Letters Patent, and to
transact 211 business in the United States Patent Office connected therewith,

Signed at in the County of _arlington
end State of _ giw—nig this ] day of guwst 19_Lb

(Sign here /8/_mlliam F. Friedman
(first name in full)

EPEC
TO ALL WHOM IT MAY CONCERN:
BE IT KNOWN, That __william F, Friedean, & cltizen
of the United States residing at 3932 } ilatary Rd. in the County of _ hashington
and State of DaLin have invented certain new and useful improve-

ments in BLECTRILAL SYSTEM.
of which the following is a specification:

The invention described herein may be manmufactured and used by or for the

Government for governmental purposes, without the payment of any royalty thereon.

2~67424-200
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IN TESTIMONY WHEREOF I affix my signature.

e o CEEPEL S P ——

(Sign here, first name in full)

OATH
et oo -Veginia—
)
) 88,
County of Arlington )

Wllian F. g;gd_)ggn s the above-named petitioner, being
sworn (or affirmed), deposes and says that he is a citizen of the United States

of America and resident of 4 v »
that he verily believes himel’? to be the orig&mf, girst, a.na sota inventor of

the improvement in ¢ e
described and claimed in the annexed specification; that he does not know and does
not believe that the same was ever known or used before his invention or discovery
thereof, or patented or described in any printed publication in any country before
hia invention or discovery thereof, or more than one year prior to this application,
or in public use or on sale in the United States for more than one year prior to

this application; that said invention has not been patented in any country foreign

to the United States on an application filed by him or his legal representatives

or assigns more than twelve months prior to this application; and that no application
for patent on said improvement has been filed by him or his legal representatives

or assigns in any country foreign to the United States.

T (8ign here, first name in full)

SWORN to and subscribed before me this _jqt day of Aungu st , 19 Ll .

.La/_xw_a_mfm_&gﬂn
Notary Public

(seal here, to be impressed
in paper.)

24-61699ABCD
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WHEREAS, , William F. Frieduan, a citigen .
) of the United States

» have invented certain improvements

in ECECIRICRL SYOTEE
for which the undersigned on _ ©vBn Jatée HEYewLthl
executed an application for Letters Patent of the United States; and

WHEREAS, the Government of the United States is desirous of acquiring
the entire right, title and interest in and to the ssid invention and in
and to any patents that may issue thereon:

NOW, THEREFORE, in consideration of the premises and one dollar ($1.00),
the receipt of which is hereby acknowledged, the undersigned has sold, as-
signed and transferred, and by these presents does hereby sell, assign and
transfer unto the Government of the United States of America, as represented
by the Secretary of War, the entire right, title and interest, throughout
the United States of America, and the territories and dependencies thereof,
and not elsewhere, in and to the said invention and to the invention as des-
cribed in the specifiocation exeouted by the undersigned on even date here-
with, preparatory to obtaining Letters Patent in the United States therefor,
and to all Letters Patent issuing thereon and any continuations, continmuations-
in.part, davisions, reissues, or extensions of such Letters Patent; the said
entire right, title and interest as well as the control of the prosecution
of the application and all continuations, contimuations-in-part, divisions,
reissues, or extensions thereof as where are or that may be granted, to be
held by the Government as fully and entirely as the same would have been
held by me had this asgignment and sale not been made. The undersigned hereby
gives the Government of the United States of America the non-exclusive right
to make, use or sell the said invention for governmental purposes in all
foreign countries.

Provided, however, that upon any subsequent notice of allowance of said
application or of any substitutions, divisions, continuations, or continuations~
in-part being given by the Commissioner of Patents, or upon the declaration
by the Comnmissioner of Patents of an interference involving said application
or any substitutions, divisions, continuations, or contimvetions-in-part,
the entire right, title and interest in and to said invention and said appli-
cation or any substitutions, divisions, continuations, or continuations-in-
part, and such patents as may be :lé:sl}ued thereon will thereupon revert to

nys

subject to an irrevocable, non-exclusive, and royalty-free right and license
remaining vested in the United States of America as represented by the
Secretary of War, to make, have made, to use, and to sell the subjeoct matter
of said invention for governmental purposes, to the full end of the term or
terms for which any Letters Patent, divisions, reissues, extensions, continu-
ations, or continuations-in-part are or may be granted.

/s/ Floyd W. Tomkins, Jr. /#/ willism F. Friedman
Witness

Before me, & notary vublic in and for the State of Virginia
Arlington, Va appeared the above-named
l8m F. Friecaan . personally known to me, who
in my presence executed the foregoing assignment and acknowledged that his
execution thereof was his free act and deed,

Signed at this \Dr day of Au zust

19kl

/8/ Marie Susan Palmer
Notary Pubilc

24~74734A8CD~200
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WHEREAS, william F. Friedman, a citigen of the United States; and;

WHEREAS, in pursuance of said employment the undersigned has invented cer-

tain improvements in

ELECTRICAL SYSTEM
for which the undersigned is sabout to make application for Letters Patent of the
United States; and

WHEREAS, the nature of my employment, and the conditions and circumstances
under which said invention was made, are such as to justly and lawfully entitle
the Government of the United States of America to have a non-exclusive license
and right to make and use said invention, together with any and all improvements
thereon and inventions relating thereto that the undersigned has made or may here-
after make while employed and engaged by the United States Government;

NOW, THEREFORE, in consideration of the premises the undersigned does here-
by give and grant unto the Government of the United States of America a non-
exclusive license to make, to have made, to use and/or to sell, said invention
as described in the specification executed by the undersigned on___cven

—dat e hereWat ke » said non-exclusive ligcense to extend

to any and all Letters Patent which may be granted for said invention, (inelud-
ing all divisions, reissues, continuations, and extensions thersof) together
with any and ali'l. improvements thereon and inventions relating thereto made by the
undersigned while employed or engeged by the United States Goverament, or for
which the undersigned may hereafter make application for Letters Patent while em-
ployed or engaged by the United States Government, reserving to the undersigned
in each case the unrestricted possession of all other patent rights not hereby
or otherwise licensed to the Government of the United States of America, Said
license hereby granted or agreed to be granted shall extend throughout the Unit-
ed States, its territories and dependencies, and all foreign countries and shall

continue in force for the full term for which sald Letters Patent may be granted.

SIGNED at Wy N State of Y3 rm
1st day of August , 19 Lk
Signed:

(s _Yark Rhoads
/8/ “Mary C. Thompson
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| This Invention relstes o a devlice or machine, “iﬁio;ﬁ may be
used either as a oryptozraph for smolphering and deoiphering
oo@ﬂuaﬁom. or as an ;uthzntogmph for tc-ting the

A

pow = oy W

@

&

|

nuthontioi.w of messages,

The primary ohject of this invention is to provide a
oryptograph or oipher device which is simple in comstruotionm
and maintersnes, bhut nevertheless affords a high degroe of
seourity, is light snd readily portabie, and oun be readily —
disassembled snd resrranged to vary the oipher keying elemants.

Another object of this invention is to provide an authento~
graph, that is, & device for testing the authentioity of a
nessage or sigmal, thereby providing meens for ssswring that such
» message or signal originated at an suthorized source and is to
bes considered suthentio,

An additi-mal objeot is to provide a novel keyboard for use
with a oryptograph and an suth.ntograph.

Another objeot im to provide & novel method for the
authentication of messages,

Other objects of the invention will becomo apparent fron a

reading of the followirg speoifioation and clairs.

In the drawingst —
Figure 1 is a top or plan view with the covers alosed,
Figure 2 is a top or plan view on an enlarged scale with the

keyboard cover und parts of the rotor cover omitted,

Figure 3 is & side elevation with the covers elnud.
Figure 4 is a oross seoction on line 4-4 of FPigure 2 with

} the rotor cover ocmifted. -

- TS . TR T
Figwe 5 is a perspective view of the rotor latoh,

!

Pigure 8 is a perspective view of the rotor l.ctmting

t a8 chanism. &"‘U‘”’Q‘ a'bw
4 W\o'i»rvg& \aug*i T
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Pigure 7 is a disgram showing schematically
the eleotris circuits and the mechaniocal operating
mechanisms.

Figure 8 is & view of a portion of the device,
illustrating a modified koyboard and switching means,.

Pigure § is a view of a rotor such as is used
in the devioce of this invention.

The embodiment of the invention selected from
among others for illustration in the drawings and
desoription in the specification is as follows.
Referring to Figure 7, the device will be seen, in
go;mral, to corsiat of a source 10 of electrieity,
conneoted to a pair of wires 1l and 12 across which are
sonnected s plurality (in this instance, twenty-six)
indicators 18A, 13B, 135G, eto. Those indicators are
illutrated as being electric lamps arranged beneath
B keyboard and indioator panel 14 (see Figure 2) and
sach arranged to illuminate one perforation closed by
& transparent cover 15 bearing ane letier 16 of the
alphabet thereon. Panel 14 is scured in_plage over a
gasket 14' of soft rubber or the like. Aoross lines
1l and 12 are also oconnected manually operable switches
17A, 178, 17C, etc., each in series with one of the
infiioators 13A, 13B, eto., arranged for operaticn by
pushbuttonsls projeoting thro.gh keyboard 14 in

proxinity to the covers 16.
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Cormevted t0 stich of the indicators 184, 158, eto., 15 &
miltioontmot eleotric switoch, generally indieated as 15, It
ocprises & numbey of relatively juxtaposable and rotatable
oryptographic switobing whesls or rotors, 19A, 19B, 1SC, snd
18D, in oasouds, sach rotor having a plurslity of spring input
and output contacts 19' thereon (see Figure P), and a fimal
whesl 188, whioch may hereinafter be onlled the reflecting
rotar or reflsator, the cutput contacts of which are
oomnected in palrs, as shown diagrammstioally at 20* in
Figure 7. Bach elestrical rath, as 20, through the FGtor
systen 19 lemds from one stationary oomtaot 20" through thé
aryvtographic rotors, and task, through 20¥, to ancther
stationary ogontact 20%, These paths or eircuits 20 are
rearrangsd each time ome of the roturs is turned.

In gonduotor 11 there is s normally-closed elestric
switch 21. Betwson one of the indiowtors, in this case
138, and multi-contact switoh 19, thers is » nrmolly-
olosed esleotric switoh 22. In parallel with wive 1] is
wire 11A eontaining an wuthentioating switoh 23 having an
cperating bandle 24. Wirs 1llA also contains & normally-open
switoh 25,

Turning xow to Figures 1, £, and 5 for a diselosurs of
the mecheanioal features of the invention, the device is shown

as snolosed in & ows.ing 26 to which are hinged or otherwise

sttached & back cover 7 and s front cover 28,
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The frort cover, protecting the keybosrd, is secured to
caning 26 by means of a doublo hinge 28v, 28", This arrangement
pernits the cover to £it smugly upon gasket 14Y, thereby to
provide a substantially dust-proof and water-proof closure for
the keyboard 14, snd yet permits it to lie flat in front
of the maohine or to be folded thersbeneath. The back part of
the sasing 26, adjacent the rotor assembly, is mrovided
with a lip 28¢ {see Figure 2). Baock cover 27 is adapted
to £it over this lip, and ‘ms & gasket 2£7¢, whioh provides,
upon olomsure of the bask cover, & dust-proof and noddture-
groof seml,

In the top of casing 26 there is an opening 29 through
which a countor 30 1s visible, As iz moat rendily seen in
Figure 6, casing PS has two projecting walls 26A and 26B.

The oryptographic switohing assembly 19 is retained betwesen
these mlls by a mechanism whioh will now be desorided, lu_ll
26A has un orifice therein through which may bo pushed pin S0A
heving & konrled hosd 31 (Pigure 2) and & latoh 32 ﬂoop;rating
with & retaining spring 33, Also pivoted on wall 26A is »
spring latoh 34 of U«~shape, one arm being bemt baok pu_r:l}ol
to the other, The frec end 344 of latoh 84 is perforated

to allow pin S0A to pmes through it and bears oan surfaoces

85 theroon. BStatliopary con %8 has a surface complementary

to oam surfaces ¥ so that when latch 34 is moved firom the

wbe

J
1k

|
l
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substanta ally horizontal position, in which it is shomm in
Pigures ¥, 4, snd 8, into the vertisal positionm, :L;—Itlloh
4t is shown in Pigwre 5, the frec end 34& of latoh 34 is
moved aAway from wall 26A and soupresses the entire rotor-
reflector assembly soc as to insure good contacts through
the sprang omtasts 19' thereof,

The mamusilly operated means for rotating the
aryptographioc rotors 19 will next be desoribed. As seen
in Figures 1, 2, 3, and 6, casing 26 has a receas 37 in :ts
top into which £its a plunger oonsisting of fingerpiece 38
heving asliding £it in the recess and a rod 59 upon whioh the
fingerpiece iz mounted. BRod 38 causes U-ghaped stirrup 40
40 turn on ita pivots in walls 28A and 26B. On stirrup
40 is a oam 41, whioch actuates follower 42 fast on
shatt 43 of counter 30, Stirrup 40 also has » member
44 to whioh spring 45 is attached and whioh carries vam
face 46, Detent A7 is pivoted at 48 in walls 26A snd
£6B and ims stressed by spring 49 so that oam 5C engages
onn face 46. Spring detents 60 normmlly hold rotors 19
in thoiyr relative positions tut allowmovement of thess
rotors under the aotuation of pawls 58, Detent teeth
51 are moved in snd ocut of the ratohet depressions in the
surface of tha rotors 19 upon each movement of atirrup 40,
as will be hereinafier further described,
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Btirrup 40 oarries a pin 52 on which are pivoted &
plurality of cem-and-pawl dovices, B34, 638, 65X, and 58D, which

are urged hy springs 54 againat the rotors (see Figures b mnd 9),
Device 538, for sxample (Pigure 6), ham a osm BGB and s pawl 58B,
and those sre adapted to cooperate, respectively, with ratohet
deprossions B8 of rotor 194 and pawl notoh 56D om the rotor 198B.
The operation of this devioe is a» followss Cover 28

is opened to expose the keybosrd, If, ms frequently happens,
limitations of epwee require, the cover msy be folded bmok hee-
neath the mmohine, For enoiphering or deoiphering, handle 24 is
oporated so that switch 23 is open. That push button 18 whioh is
ansooiated with the desired letter is depressed and the switoh
somtrolled thereby is cpersted, For sxszmple (to emsipher the

) letter B), 1f push button 18 asscciated with the letter E im
deprassed, switch 17E is thereupon closed, sud commagtion is made
from battery 10 through line 11, switoh Bl, line 11B, switeh 17E,
lamp 13E, and line 12 back to source 10, illumimating lamp LEE.
This astion also closes ecrmeotions from battery 10 through lines
11, 11B, through switch 17E, then slong }ine 11C, through switoh
28, line 20, thence through rotors 19A, ¥, C, D and refleotor 19E,
rotors 19D, Cs B, A, to line 20B, lamp 132, thance through line 12,
baok to source 10, lamps 138 and 13Z, are simultaneously lighted,
and this indicates that the cipher squiwalent of the letter E ia
Z+ 7To deoipher the letter 2, the push buttom 18 assoniated with
the letter Z is deprossed and the oirouit is as followss battery

10, line 11, switch 21, lime 11D, switch 17Z, line 20B, through the
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rotor-roflector assembly, line 20, wwitoh B2, line 11C, lamp
152, line 12, back to battery 10, Lamp 13E would de 1llumin-
ated, giving K as the plainetext equivalent of 2, At the same
time the lamp 132 would also be lighted by the qlas:eing of
switoh 172 and by & circuit which is essentially ulinihr to the
ane deacribed in canmeotion with the slosing of switoh 17E,
Thus, sinoe rotorsl® sommeot all the lamps 134, 13;3, oto,.,
uid a1l the switohes 17A, 178, eto,, togother in p+1rs,noh
letter has another curresponding to it, :
Yor rotating the cryptographic rotors 19 and thus
varying the comneotions bheiween the wvurious pelirs of lampe 13
and switches 17, the plunger 58 is depressed, stirrup 40 ia
rotated about its pivots and the members 534, wto., moved, A
pawl B8 will noymally ride on & rim 87 of a rotor, and, under
these conditions, its sssoolated ocam face 56 can nqlt enter o
ratohet depression to step an adjoining rotor notwithstanding
the wrging of itsepring 64. As soon, however, sz a pawl falls
into a pawl notoh 56D 4% and its oam member move upwardly somewhat
and toward the rotors and the latter engages & ratchet dapresaion.
Then, on movemnt of stirrup 40, the rotor in question is stepped.
It will be noticed that, in view of tha manner in 'lhioh tang B9
of devios 634 underlies devioe 838, eto., dovice S5MA oan not move
upwiardly unless device 58B lws mo moved, The pawl meuber of
device 83D rises on sach operation of stirrup 40, as it drops over
shoulder §8' of member 60', The result is that rotor 16E steps
sash time the stirrup 40 moves, rotor 19D steps onve for each revolu-
tion of 18E, 19C steps om;e for esch revolution of 19D, eta.
Yhenever s osm §5 drope into a notoh 58, and the movensnt of the
plunger 39 iz sompleted, the correspo-ding rotor 19 is moved one
step, This ro-arrsnges the aonnestiona through the rotors
and coromgls different peirs of lamps 1¥A,
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sto,, together., Counter 50 is moved one mmeral becauss

follower 42 is depressed by sem 41 and apring retwrned.
Detent 47 prevents overstepping of the rotors 192 because
teeth 51 enter notches in roters 19.

A detailed desaoription of the operation of the
device as an suthentograph for insuring the authenticity
of & nessage or & signal will now he givem. Assuming
that agreement has bYeen previously reached by the two
parties consernsd as to the wiring of the several rotora
and their srrangement in the device, the counter is set
to xero, and switch 25 is oclosed by svapping bandle 24,
Plunger 59 {s then depressed, opening switohos R1 and 22
and olosing switch 26, This movement moves counter 30
one position forward and also ons or more rotors 19 one
stop, The following clrouit is then established; Source 10,
line 11, line 11A, closed switch 23, olosed switch 25,
1line 20, themoe through the rotor system to whiohever lamp
happens to be paired with lamp 13E at the mcment., Suppose
it to be X, 7The oirouit to lamp 13E is at this time open
at gwitoh 22 so that lamp B 1z not illuminated but anly the
lamp corresponding to its enoiphered equivalent, namely, K.
The letter whioh is thus paired with 15E becomes an suthenti-
vator, which will, of oourse, be duplicated on & machine
similexrly set to the same lmy,

¥ow suppose that the device is being used to
anthentioats & plain-language message sent from station A
to station B, BEaving tranamitted the messags, station A
operates its device and finds the authentloating lettier to

o B




i

be X, for example. This lotter is trarenitted as the smuthentication;
station B, operating its device, finds that X is cwrrect snd bence ia
werraitod in its bellof that the weasage coites from an authorised
gouree, Upon the pext santhentisstion, the lstter will be differw
enk, sinoe ore o maro of the rotors will heve been advenced on the
gpirstion of the plunger 38,

Yo renove the rolcors 19, aover 27 1s opaned, latch 34
movad fron the wardght position of Fame 5 to thw horisontal
ponition of Figmro & which allows eam 35 to axtor ihe corresponding
roove in stetionery osm 36, The compression on the rotor assewdly

1if%d out, To replace the rotars they are meraely set in timde
approvinato powiticoms, pin 30 pushed throngh wall 264 wp to its
bwad 51, and Iatch 34 rolsed, Thn the preforred anbodimend, the
Tatct, when lowred, extends beyond the and of wil 261, I8
s prevonts the closing of tha resr cover 27, Slmce the beek
povey shonld normndly be closed, the festure mentloned serves %0
samme thed the latch will be up and the rotar-roflscior asseskly
sty ecmpressed,

The molifisations of Figuwre B incinded a viswing panel
0, sisdiar in appearanto to the viewing pencl and keybeerd 14 of
Flgere 2, In place of push tutians 13, however, viewing pmwl 60
fa provided with contacta anly, ss 61, These somtacts, ss shown,
oaisting meroly of smll circular elemints of condaoting material
811 comectod By & coman reben wire 12 to the tettery 0. With
waference to Mgmo 7, mutacts 61 may be conmidesod as replacing
seitches 174, 37k, ote, In place of the push buttens 18, a stylus
ﬂ:%&glﬁwc%grggao%
%o 11 of Fgoe 7. Egﬁgﬁgw?gﬂi‘ -

weking ocnrtect betwoon stylvs 62 and a «f@uﬁu&ooﬂgﬁ.oﬂi

“ ~CONFIBENTIAL
TS
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The sbove desoription is in specific terms, but
it is to be understood that the invention is not limited
to the precise siructwres and oircuits shown and dessribed,
Inptead, for the true moope of the invention, referemve
should be had to the appended olmims,

I olmiwms

al)e
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1. In a exyptograph having relatively rotatable elactris
switches arranged in eascade therein, a plmgur or the like erranged
for xexml operation, mesns sssociated with seid plimger and cooperats~
ing wpon depression theyoof with ome of sald elsctric switches for
angularly displacing the same, means assoeiated with maid plunger and
soopeTating wpon depression thereof with amother olseiric ewitch fer
sngolarly displacing the same after a predestermined angular displese~

mant of said firet mentlonsd mwiteh, and & brake operable Ly said
Plmger through & lost-motion coxmection for preventing more them a
desired angular diasplacemant of axny wwitch,

2+ In s cryplograph, the combimetion of a mowree of curremt,
a plurality of fnput and outpat comtasts, a plueelity of indicating
davices each with a norsally open circuit between 1t and an {nput eon~
tect and & norsmelly open alrcuit between it and every cutpud contact,
abd a switch sascalated with each of sadd indigating devices and adapted
when cloged to eomplete its ssid Dirst mentioned cirenit end one of said
wocind mentioued edvonits,

3. The ombination of Claim 2, fwrthar eharacterimed Yy
weans Tor varying the selestion of n second mertioned aircnit to be
ciplated wpon the closing of s switch,

4« The combination of Claim 2, further charwcterised by a
plnrality of mixing rotors, the normally open eircult between & maid
indicating device and the said output comtacts incinding seid rotors.

%. In a cryplograph, a plurality of eryptographic roters,
stationary fnput and output sontasts adapted fo be eormwcied variably
in pairs through said rotors, an Indisstor comnected to eech of sald
stationary contacts, a switch associated with esch indisstor, and a
sourge of surrext wherely the elosing of ane of said swilobes will
gloze a edrcuit tlrongh a welscvted input comtact and its associated
indisator and an outpat and its indigetor,

I3
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6. The Invention of Claim 5, further characterized by
wenne for stepping the rotors,

7. 'he invention of Claim 5, further charscterized by a
plunger or the 1ike sdapted when depressed to step a roter,

8, The cowbination with a eryptographicdevice baving a
plurality of electrieal inputs for the cheracters to be enciphered,
s plurality of slectrical outputs for the anciphered equivalemis of
s21d characters, a viewing pansl or the like including e lswp for esch
gharacter, o swiieh assoclsted with each lamp aud with a source of
rrant, and a plurelity of circuits sach including said source, one
of sald swliches, & Iawp assoclated therewlth, an Input correaponding
to the character represented lhy said lsmp, and a lemp corresponding o
the output sssoclated with the Jast memtioned input, whereby the close
ing of ene of sald switches will Yight a lamp representing a charaeter
{o be enciphered snd a lemp representing the enciphared equivalent of
paid gharactar,

9. In a crypbograph, the combination of a plursality of
wlectrigal impubs for the characters to be enciphered, a plurality of
wlectrigal cutputes for the enciphered equivelents of sald characters,
a poiree of current, a wiswing panel or the like including e lamp for
wach chargeter, an electriecal contact assocliated with each lamp, a
oritacting mamber, and a plwrality of normally open edrcults each
fncluding seid source, sald contacting membar, ome of asld electrisal
gontacts, the lamp and imput corresponding to the charaster assoclated
with seld comtact, end a lamp corresponding to the output associsted
with the last memtloned input, wherely a contact betwean maid contacte
ing membar axd ong of eeid eontucts will 1ight & lamp representing the
anziphored squivalent of said charscter,

CONHBENTAL




|

— - — = - e A P ey,
- REF ID:A70340 - =

10, In an authentograph, a sowrce of ewrrent, a pluralitky
of cryptographic rotors, stationary contacts adepted to be commeated
4n peirs wariably through said rotors, an indicator comnscted to each
of gald stationary contacts, a plunger or the like adapted when de-
preased Lo displace engularly one ox more of sald rotors, s switch
pontrolling a ¢ircult between ane statiopary contoct and another sta-
tiopary comtact and fts indicater, and a farther narmally open swiich
adepted to be closed by sajd plunger therely to energise the indivetar
asociated with sald output anly if said additiomal noxmally open
wiitch 1s closed,

11. In a combination with a eryptographic device adapted to
rocelve input glgmls representing cheracters to be enciphered and o
wix the signals and to indleate to an cperator both imput and enciphered
charpcters, an authenticetor adapted when sctusted to indigcate the
dubput character agsocisted with a ywedetermined inmput character,

12, In combination with a oryptographic deviee adapted te
recelve Ingul sigpals representing charasters to be emgdphoroed and
inclnding & st of cryplographis rotors in cascads for mdxing tho mige
nals, means for indleating % an operstor both input and enclphared
tharaclers, weans for stepping the rotors, and means fer veowmding the
atepa of seld rotors, and an euthenticator sdapted when actusted teo
indicate ouly the enciphered character Instantanecusly associated with
g redeternined input character,

13, The method of providing an anthentication for 2 wessage
coaprlsing charseters enciphored by e set of cyyptographic atepping
rotors which includes recording the ateps uf the rotors and wtilizing
the anoiphared aquivelent of a mredetermined characisr safter a [re~-
dotormined nomber of oteps of sald rotors,

REEFA
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4. Yhe method of authenticating o messsge Yty characters
ensiphered by an elsctrical mystem of stepping cryptographlec rotors
taving an input sontact and en output eombact for each eharacter
which comprises providing a efrcult ineivding 2 predetermined Input
rombact and an output contast dependent uwpon the instanteneous posi-
tloms of asld rotors, end utilising the enciphered equivelent of the
character assoniated with meid predetermined inpul euntact for knowm
zondltlons of sald rotors,

15. In a cryptograph eontaining a plurality of rotors in
ensdads, a lateh for siressing sald rotors in position, comprising
8 $-chaped mesber of spring meterlsl having cme end pdvoially
mountted and the other end fres for longlindingl movement inmto and
tut of contact with ane end of the seld rotors, & esm swface an
gald freo ond, and & stationary cam cooperating with said cem eur
fuee 1o wove seld free end when said Jatoh is tumrned about its pivet,

16, In a heyboard for a devien of the charcter described,
& switching elemeut for each eharacter which mey be utilixed In epara-
tion, sach of sald swiiching elemeuts being adepted upom actwation 4o
gparito & swiieh, and an indieator sijacent sach switching element,

X7, In a keyboard for & devise of the charecter deseribed,
& switch far sach cheracter which way be utilimed in operation, a push
tutton or the like sxtending through the keyboard end adapted upon
fdeprosaion to close a switch, an indicator for sach character which may
be ulilized in operation, sach of seid indieators being sdjacent to
tne of sald push buttons, and means for comnecting sald indicators and
aaid gwitches whereby the depression of a push bubton will emergize
4% least one indicater,

\‘ IJBA'
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12, Tn a keyboard for a devios of the cheraster daporibed,
s switch for each almmuoter which may be utilised, a push tmttion or
the ke extending tiwuugh the Jmyboard and adepted wpon depresalon 4o
aloze a switch, en indicator for emch eharactcer which mey be utllimed,
sach of swid indicatars belng sdjacert to ane of meid push buttons, and
means for eonmeoting sald indicators and seld switches wharelby depres-
alon of a pash button will enargise tho indicator adjmcent theroto amd
snathar indicator.

19. In a davico af the charactor described utilising roters
haring raetchet depresaions in the periphary thereof and a pawl notsh,
means for stepping the rotars imoluding a stirmup or the Like baving
& limited rotary movemsnt, means for normally holding said stirrup in
an Inoperetive oondition, a plurelity of cam-end-pawl devices oarried
hy sald stirrup, a csn being adapted for coopsrutlon with a ratchst
depression of & rotor and a pewl being adapied for ecoperation with a
pivnl notoh of enother retar, magns for moving mid stirmup, deans
depgndent upan sald movemcnt for cansing a cam of a gsm-and-pawl device
to sooparate with & miciwt dejression of & rovtor, and memns for o~
vouting apother cas Oon scoporating vith a matchet demrossion of
shothor rotor unless the pexl of said lagt mentionod cam-end-~pawl de-
vioe is alpo coopernting with a pawl notoh,

0. The imvention of Claim 19, furthar characteriwmed hy «
wmanually operable plunger fioo moviang sald stirrup.

Zl. The inveniion of Claim 19, Nurihcr ebmractorised Ly means
for restaring said stixup to its inoperative aondition after movemnut,

. The invention of Qlaim 19, fwriher characierized Ly means
iraluding detent teath or tha like dapemdsnt upon mowement of saild stiy-
rup for moving into wgnpomant with mtohet depressions of the rotors,
theaely to preveat overatepping thereaf,
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23, The invention of Claim 19, fwrther charmoterised by
siring detents or the 1ike adapted to rest in the rutchet depres-
sdonn of the yotors to inhibit the rotation thareaf,

. A aryptographing md authenticating mechine stbgtan-
t1a1ly a5 shown and desaribed.
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IN TESTIMONY WHEREOF I affix _ yy s1gnature

Willism F, Friedman

(Sign here, first name in full )

- OATH
City of W
- )
8s
_Distriot of Columbia )
William P, Friedman
the sbove named petitioner s being sworn, depose g and say g that he is a

citizen __ of the Onited Btates

and resident ___ of —Nashington, D, 0.}
that he verily believey himueis to be the original, farst, and sole

inventor of the improvement __ in ———Xleotrio Oryplographic- Devices

described and claimed in the annexed specification, that ha do.‘_ not know and do g
not believe that the same was ever known or used before hig invention or discovery
thereof, or patented or described i1n any pranted publication in any country before —his.
invention or discovery thereof, or more than one year prior to this application, or in
public use or on sale in the United States for more than one year prior to this
application, that said invention has not been patented in any country foreign to the
United States on an application filed by _ iy or his legal representatives

or assigns more than twelve months prior to this application, and that no application

for patent on said improvement has been filed by him or his representatives

or assigns in any country foreign to the United States, siaapiboaccioihanes

Y22 X
N\

&\ 1) 2 L
“ ng')p \K)’)‘ %(}% William F, Friedoan

Ry (Sign here, first name in full)

SWORN to and subscribed before me this (’gfk day of Decsnber » 19 41

K %ﬁﬂ"”nh\\ Notary Public

(Seal here, to be 1mpressed
in paper ) W-3952-1, A C
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TU THE COMMISSIONER OF PATENTS

Your petationer _, —Wiliian Ko Friedoan, w
citizen __ of the United States resiaing at _ Weuhirnet

in the Qounlidl MRS v tot-of-Cotmbtn—
and whose post-office address AU ML 34 4ary-Rood, Washington,—B.—o

pray_g that Letters Patent may be

granted to _him without payment of fee, pursuant to the provisions
of the Act of March 3, 1883, c. 143, U. S. Statuies, XXII, p. 625, as amended
by the Act of Apral 30, 1928, for the improvement an Blestris

Sryptographis Devise (B3gnal Sorps Cass EGeNeSp.l)

set forth in the annexed Specification

And e hereby irrevocably give g control of his application
for Letters Patent to the Secretary of War, and appoint_g William D. Hall,

whose post-office address 1s care of the Chief Signcl Officer, Munitions
Building, Washington, D C , attorney wath full pouer of substitution and
revocation to prosecute this applicetion, to maeke alterations and amendments

therein, to sign _ him name to the drowings, to receive the Lettiers

Patent, and to transact all business in the United States Patent Office

connected therewith.

Signed at .. Weshinghok in the Soiiplicef Distrist of
BESEbRE . Colywbie this b dey of __ pegenber . 19.43

(S1gn here,
(first name in full)

Willienm ¥, Priedenn

SPECIFICATION

TO ALL WHOM IT MAY CONCERN

BE IT KNOWN, That _ Willias ¥. Friedsan, = citizen
of the United Stetes residing at __Wasghinmgton an the sootenond _ Distriot
wtwixfhobex of __Columbis have invented cert.in new and useful improve-
ments in Blootrie Cryptographie Deviee

f

of whaich the following 1s & specification
The invention described herein may be manufactured and used by o1 for the
Government for governmental purposes, without the payment to me of any royalty

thereon.
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i " #13lian P, Friedmn is an enployes of the Jovernmens, and

WHEREAS, 1n pursuance of said employment the undersigned has invented cer-

~

Rleotrie Cryptographio Devicen (Sigual Corps Cane

tain improvements ain

8 eBaBp-1)
for which the undersizmed 18 about to make apvlication for Letters Patent of the

United States, and

WHEREAS, the nature of my employment, and the conditions and circumstances
under vhich said invention was made, are such as to Justly and lavfully entitle
the Government of the United States of America to have a non-exclusive license
and right to make and use said invention, together with any and all improvenents
thereon and inventions relating thereto that the undersigned has made or may here-
after make while employed and engaged by the United States Government,

NOW, THEREFORE, in consideration of the premises the undersigned does here-
by give and grant unto the Government of tho United States of America a non-
exclusive license to make, to have made, to use and/or to soll, sa1d invention

as described in the specification executed by the undersigned on_

———ventata-erewith- » said non-exclusive license to extcnd
to any and all Letters Patent which may be granted for said inveniion, (includ-

ing =21l divisions, reissucs, continuations, and oxtonsions thercof) together
with pny and all improvements thereon and inventions relatinz thereto made by the
undersigned while employed or engaged by thc United Statcs Government, or for
which the undorsicned may hereafter makec application for Letters Patent while em-
ployed or engsged by the Unitcd States Government, reserving to the undersigned
in each case the unrestricted possession of all other patent righte not hereby
or othorwise liccneed to the Government of the United States of America. Said
license hereby grented or agreed to be granted shall extend throughout the Unit-
ed States, 1ts territories and depondcncios, and all foreign countries and shall

continuo in force for the full term for which scid Lettors Patent may be granted.

SIGNED at_____ Vashingbon,—Disteioh — . Stadeor? ___Columile
LY

this Aancdh doy of _Decesber, , 19__41

Witnesses. Signed

[y eut—
N2 N : _

Wilitem 7. Priedman
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PETITION

TO THE HOKORABLE COMMISSBIONER OF CATENTS:

Your petitioner, “ILLIAM F. FRIEDMAN, a citizen
of the United Btates, residing at Washington, in the Dis-
trict of Columbis, w.ose past office address 1s 3932 Mili-
tary Poad, N, W., Washington, U, C,, prays that Letters
Patent may be granted him for the improvements In

ELECTRIC CRYPTOGRAZHIC DEVICE
set forth in the accompanying specification,

And he furt' er prays that you will rec.gnize
I. RICHARD PAKIS, Farle Building, Washington, L'w C., Reg-
Istration No. 11,653, as his attorney, with full power of
substitution ana revocation, to prosecute thls application,
to make alterations and amendaents tnerein, to recelvec the

pitent, and to transact all business 1n the Patent Office

connected thcrewlth,

—

RECEIVED 1N
FATENT DCPT
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EPECIFICATTIODHDM.

TO ALL VHOM IT MaY CONCERL:

BE IT &NOWN THaWT I, VILLIAN F, FIIELIAN, a
clitizen of the Unitec Statee, reslaing .t ashingtoa,
in the Pistrlct of Columbia, huve Llnveutea cert.in new
and uaseful laprovements in ELTCTHLIC CILXPIOCRASUIC LLVICE
of which the following is a specificcuion:

e g,

_ RECENVCD 14 ~
it FATENT DEPT,

- - , —OCT 12 1337
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The present Invention relates generally to a
cryptographic device for enclphering and deciphering mes-
sages and, more particularly, to a simple and compact
relat.vely small portable structure which 1s operated
electrically by means of one or two customary dry cells
embodied within the Btructure., It is the object of the
present Invention to provide a device of this type which
may be operated rapidly, both for enciphering and ceciph-
ering messages merely by means of pressing teys or switch
elements which are disposed immwedlatsly adjacent to il-
luminated elements bearing character indicia. Thus, in
snciphering a message by means of the present device the
6§erator merely cepresses in succession thé'swifch ele-

ments or operators which are disposeac Immedlately aajacent

the characters of the messege, whereupon the corresponaing
¢ipher character i1s illuminsted, Conversely, in decipher-
ing a message the same process 13 followed in that the
switch operators corresponding to the characters of the
cipher message are successively depressed end the trans-

lated message character is llluminated.
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Another objJect of the present Invertion 1is to

provide sn electrical eryptopruphic cevico of the type de-

scribed in vhich the electrical systea is »i_ple and in-

cluces ci her wheels vhich may be set to any desired nosl-
tion in uaccordance with any systex agreed upon beiween the
tommunicating persons. It will be furtler understuod that

in ths cevice shovn herein the cijher wheels nu)y be zet in

any sredetermined manrer bhefore each messuge, anc the sot-

ting may also, If ceslred, be vurled in the erclplering

and conse;uently the decipherin, of the messuge.

The aravirgs accompanylny the oresent anilica-

tion 1llustrate one szecific embolimert of the p-esert in-

vention, 1t being uncerstouod, however, that vuariations of
the emuocdiment falling within the scope of tlc apponded
clains will be apparont to .ersone akilled in %he art.

In tle drawirngs:

Fir. 1 18 8 plan vier ol the present
device,

Flee. 2 18 a vertical sectionul vice
taken wr line 2--2 of Fig. 1}

Fige 3 18 2 Lrogmentary pl n view
taken on line 3--3 of Tig. 2;

Fig. 4 18 a bottox vier taken on lire
4--2 of Flg. 2}

Fig. 5 18 a peruvjective view of &
structural detall; arda

Mg, 6 13 & alagramuatic showing of
the electrical systes employed In tne piesent
devices

Fig. 7 shovs a wodificotion of the
cipher controlling cevice; anc

Fis. R 18 a aivasbenbled plun vie
of the device shown in Fig. 7.

3
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The present device comprises & housing 1), pref-
erably cylindrical in shape, provided interiorly thereof
with a chamber 1L and a battery of dry cells 14 disposed
within sald chamber. The remainder of the gtructire in
the present device constiilntes e cover for the top of the
housing 10, this cover also carrying all of the remaining
gpergfing e}ements which project into the interjor of the —_—
housing 10, and comprises a plete 16 ahich is so designed
sand shaped that the .eripheral portions tliereof rest on
the upper edges of the side walls of the housing 10, and
& second nlate 18 attached to and spaced from the lower
fuce of the plate 16 by brackets 23, preferably of insulai-
ing material and so designed and shaped that 1t mey enter .
freely into the interior of the housing 10, the other stric-
tural and operating elements being carried by the carrier
plate 18, as shown, some of these elements helng preferably
dispossed on the upper surface thereof and the remaining
elements being properly attacred to and suspernded from the
lower surface thereof,

The plate 18 carries on the upper face thereof a

series of socketa 22 desgsigned to recelive electric bulbs 2.4.

As shown the present cevice has thirty-four such socketz
and bulbs or lamps, thus jroviding for the twenty-six letters
of the alphabet and the digits 2 to 9, inclusive, the digit

-n3

RLl® being represented by thie letter "I™ and the zero heing

(1

rejoresented by the letter "OW, It will be understood, how-
ever, that the number of such sockets and lamps anu the num-

ber of characters may be varled as desired. These sockets

ke

are preferably disposed ¢ircularly near the upper edge of the

plate 18, but this arrangement may be varied if desired.
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Immedistely adjacent each socket 272 the jlate 18

also carries and preferably on the upper face thereof a two-

position awitch 26 in which the removable contuct element
28 operates between the flixed contacts 397 and 32, removable
elements 28 being preferably made of resilient metal ana so
designed that it normally mainteins contact with the upper
contact 37 but may be depressed into & position vhere it ia
out of engagement with the contact 30 arnd 1s in engagement
with contact 32z by means of the operator 34 which nay be
made >f insulating nateriesl and projects through & sultable
eperture in plate 16 so that the same may be operated as
desired. The plate 16 is provided with a serics of open-
ings 36 in registry with the lamps 24 and each of these
windows 18 provided with a transparent closure 38 bearing
the character indicia, The lover face of the >late 18
carries'thareon a palr of snnular metallic strips 4O and
42 which establish contact with the terminals of the bat-
tery of dry cells when the entire structure 1s properly
assembled as shown in Fig. 2. The contact ;;rip 4) is
connected to each of the center contscts 44 of the socsets
2Z by means of the screws 46, The arnular contact 42 1s
connacted to each of the stationary contacts 32, as shown.
The lower face of the plate 18 carries the
bracxket 48 and a contact jlate 5) which is fixedly held
against the prackets 48 by means of the screws 52. The
plate 57 bas a circular serles of contacts 54 disposea on
the face thereof away from the braccet 48, the number of

such cohtacts corresponding to the number of lamps 24.
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Connecting wires 56 lemd from the contacts to the
movable contact elements 28 of the switch Z6. Another brack-
st 58 is carries by the lower face of the plate 18 ané inter-
posed between brackets 48 and 53 are interchangeable cisher
wigels or commutatsrs 60 and & return wheel or return commu-
tator 62. The through commutators 63 have an annulur serles
of contacts on each fuce corresponding in number to the num-
ber of lamps 24 and the contacts on one face are crosg con-
nected to the contacts on the other face thereof at random
or in any desired arrangement. The return commutator 62,
however, has only one set of contacts on one face thereof
which are cross connected at random or in accordance with
any desired arrangement. It will be understood that in the
interchangeable commutators a8 well as in the reaturn commu-
tator each contact 1s connected to only one other contact,

The interchangeable commutator 60 and the end or
return commutator 62 arc carried by a shaft 64 and are rot-
atable tnereon. One end of the shaft 64 1s received in a
center recese 66 on the face of the plate 50 while the
other end of the shaft 64 is received in the ancrture in
the bracket 48, the latter being made of resilient metal so
that when desired the shaft together with its commutators
may be removed from engagement with the brackets 48 and 58
and the interchangeable commutators may be rearranged as
desired, The commutators 67 and 62 rotate freely on the
shaft 64 and are each provided with indicator lines 68 as
shown, these lines being elther numbered or lettered, as

desired,
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It will now be undorstood that the commutators 60
and 62 may be rotatea to any desired position in accordance
»ith a prearranged key, and that such position will determine
enciphering and deciphering of a message. If an anparatus
of this type 1s in the hands of persons +ho vish to communi-
cate secretl; wlth each other and if the commutators in the
two ajparatus are the same and are set to the same key posi-
tion, messages may be enciohered ana cecishered rapidly mere-
1y by the successlive degression of the feys or ojderatirs 34,
the translation being indicated by the 1lluminated windows 38.

The operation of the system will now be understood,
and by reference to the diagrammatic showing in Filg. 6 it will
ba seen that in the normal position the contacts 28 &re in
engegement with the upper contacts 33 and none of the lamps
34 are illuminated, When it 1s aesired to enci her a message
the keys 3/ are depressed successively and at each aepression
the corresponding movable c.ontact element 28 1s moved from en-
gagement with 1ts upper antact 30 into engagement with the
lower contact 32. Assuming that the caaracter being coded 1is
the letter "AY, a circuit is established from the battery 14
tnrough the annular contact 4z through the closed contactis 32
and 28, wire 56, througn a contact on plate 53, through the
cross connections in the interchangeable commutators 69 lead-
ing to a contact on the face of the return commutator 62 and
back ageain to another contact on the fece of the return con-
tact 62 and then tnrough the interchangeable coanutator 62
and bacx to still another contact on the face of the plate 50,
and then by means of anotner wire 56 &o the contact %8 of lamp
"B" through lamp "B" to the annular contact 4O and back to the
battery l4.

P oYY T - it mlemalie, o s

ke AR s deabls e
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Thus, the present device indicates that the letter
nAn is t;anslatad into ¢ipher by means of the letter "B" in
gecoding. When the a).aratus used for decoding contuins the
sane commutatlors ard in the same arrangement ?he switech 28
correspogdina to the letter "D" 1is depressed by cmeans of the
correspording vperator 34 and a similsar circul® will be seen
to be eatablished vhich incluces the lamn TA", therebdy indi-
gatinﬁ that the translated character corresponding to the
¢ipher "Bn 15'th; Letter WAM,

- It »ill now be understood that the cevice shown

|14

[

herein is simple in construction, may bo operated with great

facllity, and that it permits a great variation in the cipher
code within very wide limits. =
Pigs, 7 und 8 show a moéified construction which

L |
differs from Lhat shovn and described heretufore by the sub-
gtitulion of struight baré 73 and 71 for the circular ele- =
ments 57 and 6z, respectively and i1 serting a slidably remov~

able bar 72 betreen the bars 70 ana 71, the bar 72 serving
in liou of the c¢ipher whecls 60,

The elemints 7J unc 71 are mownted on thc loser fuce
of the plate 18, as shown, and are each ,rovided with & longi- =
tucinal flange 73, forming together a gulde way cooperating
with the longltudinal channels 74 in the sices of the slid.ble
bar 72, )

The bar 7) has & series of cortacts 75 on its inner

fuce, the wires 56 being connected to theso contucts. The con-
tacts 76 on the inner fuce of tho end bar 71 are cross conncet-
ed a8 shown by lines 77 to return the clicult through the Lar

7z snd bacx through another wire 356.

t-
|
-

I
A
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The bar 72 hus & set of contucte 78 unc 79 own
each luteral face cooperating rith the cortacts 75 and 76,

re<ectively. The cor.acts 78 and 79 are cross c.ur.ected

at rar don, cach contact or one face beins cor rected to only

arv'cSttact on tle other fate. These cornections asy be

i

- ———

gade interiorly of the bar 7. during its maruluctare, A

ﬂlurultty of such bars, etch bearirg 1dent1f1cn ion date

o=
woulu be suprlied 2 the operator, and in use, \:rs>na con~
TE_ NN

Iunlcu.xng »1th e.ch other woulc use bars 72 hav{qb the
.nne cannectians as incicated by the 16ent1ftc.rlon gata on

. '-_}le Lar s -

- - -

. In orfer to glve the ooerators grst;?rerdon in
Y!r;ing ghe cloher fros time to tinse, the b:;1§:'shovn has
; Jaci 89 associatea with each ¢ ntact 7¢ and & Iick 31 us-
!eeiated +ith each conteact 79. Cords B2 haﬁIﬁg s plug 83
at each end are then eaploved for establishin; _any desire.
cross cunnection betreen the contacts 78 and 73. Thus per-

sond in compunicaution witb each other nay Qitablllh “heir

4} 0] cipher and may change them fron tine to ‘me, as desired,

9
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Having thus described my invention, I claim:

1. an electric ciphering device comprising a source
of voltage, a plurality of parallel clrcults connected to said
source, e ch of saléd circults comprising an electr.cal charuc-
ter inclicator ard a novable switch element normslly in electri-
cal contact vith one gice of said inclcalor and movable to open
sai¢ contact and close contact wltn the source, and additional
circull means electrically interposed hetween pairs of said

switch elements, thercb)y establishing reciprocal character and

cioher relationchlps betvreen the corresponding ééirs of indicators

2. An electiric ciprer-ing dev'ce co'm_fai-if?lng agource °

2 voltage, a plurality 5f parallel circuits connected to satd
sotree, each of said cireuits comprisin, an elictiTesl characs

‘ter incicator and a wmo¥able switch element Tormally in glectri-—

cal contact with One sidcé of suid Indiecstor &5d movable to open

pald contact and close contact with the source, and additional
P
¢ircuit means electrically interposed betweeri pairs of said

switch elements, thereby establishing reclprocal charscter and

i

cipher rslationships between Fhe corres;ondln;‘bélrs of indicu-

= e

|

tors, suld additlonal circuit ieans having adjustuble devices

for changing the pairing of said Inricators.

$= .7 3. In electric cijherin, aev.ce Comp:lsiny a plate,

- o~

set of electric character inuicatorc carr.ed by the olate, a

——

_ 4ouble throw switch carrled by the plate lmmedlately adjacent eacE

of saild inaicators, each switch comprisin; a pair of spaced fixed

contacts and e movable contuct operablc therehetveen, one of said

|

- P

T Yixed c¢cntactis béing electrically connected with iﬁ;Fiﬁcicator,

the movable contact being normally biasé& LHES_EanEEEt vith said

onhe fixed contact, a conductor consecting all of the other fixed

m———e

|

contacts, another conauctor connecting the other terminal of said
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indicator, a voltage source comnected to sald conductors,
and wiring means electiically interposed between pairs of =said
movable contacts establishing reclprocal char.cter and cipher

relationships betweea the corresponding palrs of irndicators.

T 4 An électric ciphering cev.ce compr—isina & plate, i
fet of electric character indicat.rs carr'ed 'b}, the plate, a

double throw swivtch carried by the nlate J.mmefﬁ adjacent eé,-f
of sald indicatore, each switch comprising a pTr of spaced fixed
contacts end & movable contact operable therebc'fwecn, one of esafc;F

v i -
fixed contacts teing electrically corrected with [tz Tnc lcator, =

the movable contact belng normsll) blased into contac+ with aaid

one fixed contact, a corcuctor cornecting uIl 3 the olher fized—

- = g

F
coritacts, another conductor connectirg the other terminal of said
o = s ==

indica%tor, & voltage source connectin, to seid corductors, and

wiring xeans electrically interpoced befween Halrs of said nov-

1

able contacts establishing recinracal character andé cipher rela-
tionships between the corresponding pairs of irdicators, sald
'lr_ng means having adjustuble devices for changIng the pairs of

aa - SRR A

said indicators. SER -

.

-=-! —-—- ‘—
-

F 5. An electric cilphering cevice co:ﬁ“«ing a vlate

~ DPearing a set of character indicia on a face thereoi' en elsctr

" lamp disposed immedietely adjaceni wach char:‘t_:__%_"er, 4 manually
(;'ﬁerable switch adjecent each cbaracter', and circuli means and
devices whereby ths operatlon of a r.itch correshodding to a

selected character will illumin-.te one of sald characters to in-

ol

), Qicate a cipher symlol therefor.

Lo
?
!
1)
}

Ii |I|Er I
of 0ol ¢ |
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6. An electric ciphering device comprising a plate
bearing a set of character indicla on a face thereof, an electric
lemp disposed immediately adjacent esch charucter, a manually
onerable rwitch adj.cent each character, wnd circuit seans and
devices wvhereby the operation of a swltch corresponding to a
selected character will illuminatc one of said charszcters to in-
dica‘e a cisher svmhbol therefor, sald devices including means

for varsing tke eipher code.

7. An electric cloherin, device comprisin, a set of
electricallr operabl: character inaicetors serving both as
messape characters and as cinher symbols, 1 switel assoclated
with each indicator, and a wiring systea for said indlcators
and gwi*ches nroviding ar elec+rical cath for each incicator
vhich also 1ncludes the switch assoclated vlth trothcr indica-
tor rherebr the twd Incricators thus acsoclatcd h-v & character
and cipher relationshi) and¢ thc operation of tne s~itch of one

operates the other inailcator.

8. An electric cijhering aevice co~_rising a set of
electrica’ll: operable character inclicators serving both as
messuge cha:.cters ané s ciphor simbols, a 'titch assoclated
with esck indicator, and a wvirin, seystem for said indicators
ancd switches providing an electrical jath for each incicator
waich ¢1lso includes the switch associatcd with .nothor indice-
tor whereby the two irdicators thu. assoclated have a char-cper
ana clpher relationshl» and the osperation of the switch of one
operates the other Ilnclcator, sald #iring s,stem lncludin, a

variabl: adjustable device for altering salc paths.

bl
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9., An electric ciphering device conprising a pair of
spaced plates, a set of electiic lamps carrled by the lower
plate, a Aoudble throv switch carried by said lover jluate imme-
d.atoly adjacen* each of said l«mps, and an operator trerefor,
eccl. s rltch comprising a palr ol spaced fixed contacts and a
movable cortact operable thercbetweern, one of salé fired contacts
bein, electrically conrected 1ith iis lamp, the movable contact
teing normeily bioged Lnto contact with said one fixed contact,

& conductor conrecting all of the other fived contacts, another
conducto= conrecting the other terainal of sald lemps, the upper
plate having a windov in registry; witl each of said lamps, each
wincor bearing a charucter inc¢ica'or, sald upper Hluate ulso
huving 8 pussage udjucent eaclk wlndol rcde._ving the sw.otel opera-
tor, and a viring ¢} sten Jrov.iding varlable eleretrical paths
tnrough each lam) controlled by a switch acsociated with another

lamp.

10, &an electrlc ciphering dev.ce couprising a nair of
spaced plates, a sel of electrlic lumps carried by the lover -
plute, u double thros switch carried by sawd lo er plate lmme-
d.atelr ad] ceni cach of saild Laxps and an operator therefor,
each switch comprising a pair of spaced tixzxed contucts and «
movable contuct operable tLerebetvecn, one of said fixed contacts
bein; eleetricall) connccted with .ts lamp, the movabls contact

belng normally piasea into conlact witi sala one fixea comtact,

s conductor connecting all of the otner fixed contucts, another
conducto: consecting the other termin.l of salc lemps, the upper
pPlate huving & wincow in reglstr: with each of said lunps, each
win?ow bearing a character inailcator, said upp.r plate also hav-‘
ing « passage adjacent each wirdo~ 1ecelving the switch operator,
and a wiring system providing an electrical path through each
lamp operable by the switch of wnother lamp and Including variab-
ly adjustable devices for altering sald puths.




o e R it |

REF ID:A70320

. g

1ll. &an clectric ciprering device comprising a pair of
spaced plates, a set of electric Lamp sockets carried by the
Jower plate, a double throw switch carried by sald lomer plate
immedlately adjacent cach of sald sockets and an operator therefoy
each swltch comarrising a palr of aspaced fixed contucts and & mov-
able cuntact operable t-erebetieen, one of said fixed contacts
being electrically connectcd with its socket, the movable contact
being normally biased Into contact with said one fixed contact,

a contuclor cormecting all of the sthor fixed contacts, another
co)nductor conrecting the other terninu%_pggggégﬂaggkgtg,‘means
connectlng a source of carrent o sa2lc¢ comductor, the upjer

9late naving a wirdo' in reglstry vith each of saic soctets, each
vindor bearing a character ircleator, <ald upyer plate also
having a nassape 4, icent each *indo rece.ving trle suwiteh op-
erator, sald lower pl.te also car.vin, on 1%ts lomer face a fixed
contact jlate having ar cnnalc~ serle- of coutacts the same in
number as the number of charucters, conductors connecting said
coutacls with the .ovable s-itch eleuenis, ¢ rotatable return
conmutator wheel having the some numbar of contacts connected

in jalrs, and one or more rotatable cliph.r cocle wheels interpased

between sald contact plate and saild return commutator vheel,
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12, An electric clpherin, aevice comprising a

| I

s3t of electrically operable character indicutors serving
both as massage characters and as cipher synbols, a switch
associated with each indlcator, und & wiring system for
ssia indicators anc switches providing an eicctrieal path
for each incicator vhich elso includes the sw#itch assoclated
with anoth.r indiecato: whoredby the Lwo indicators thus as-
sociated have = charucter and cipher zelatigggéig anc the
opera%ion of the switch of one aperntes the otler indicator,
the sald wiring system ‘nkluding a pair of spaced bars and
& slidubly removable commutator bar ¢isposed betieen sald
apaced bars, the acjacent faces of salc bars esch having a

get of contacts corresyonding i+ number to the indicaturs,
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IN WITNESS WHEREQF, I have signed my name to the foregoing

specif cation.

CISTRICT
of 89:

COLUMBIA

WILLIAM F. I'RIELYAN, the above named peitioner, being
duly sworn, uepuses und seys thuat ne i3 a citizen of the United |
Btates, and a resident of Washington, in the Iistrict of Columbia,
that ne verily helieves hiuwnelf to be the first, orlginal, and
sole inventor of the luprovements in :

ELECTKHIC CRYPTOGRAPHIC LEVICL

described and clalmed In the annexet spccification, that he does
not «now and aoes not belleve that lhe s<me r&s cver «nown or
used before his inventiion or discovery; l.ereol, uor patented or
described in any pr1inted publicution in any country belfore his
invention or wiscovery thereof, or zore ithan two sears prior to -
this application, or in ublic use or on 34le in the United bHtates
for more than tio years prior to this agp.ication, that saic in-
vention has not been .atented .n any country foreign Lo the United

States on an application filea by him or ais legal representatives

or «88iyns more thau twelve montns prior o thls appllecatlon, .n€
t:at no application for patent on sald improvements has been filled
by him or his representat._ves Jr assigns in any countr, foreign to

the Unltea btates. \

Bubsciibed and sworn to
before me this day
of » 1937,

Notary Pudblic,
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IN REPLY lo .

REFER TO
0CS1gG=070 WAR DEPARTMENT
OFFICE OF THE CHIEF SIGNAL OFFICER
WASHINGTON

June 16, 1936.

MEMCRANDUM TO: Mr. Friodman,
Wer Plans and Training Division.

l. 1In snsver to your verbal request, you are wnformed that
there 18 no objection to the sale of your rights under tne patent
gpplication for "Stylus-Qperatcd Keyboerd for a Small Portuble
Cryptograph* or disclosure of the principles set forth in that
petent epplication.

By Craer of the Chief 3ignael Qfficer:

r B. Colton,
Ixeut. Col., Signal Corps.




SIGNAL CORPS PATENT BOARD

MEETING NO. 3 ‘ Mey 26, 1936. ’

1. a. The Board met at 2 P M +this date, in room 3435, Munitions
Building, Present. All members.

b. Mr. W. F. Friedman #as called as a witness.

2. The purpose of this meeting wes to take action and mske
recommendations with reference to the feollowing inventions of Mr.
W. F. Friedman.

a2  Indaicating Device - Invented March 20, 1936.

b. Improvement in Converter type M-134-T1 -
Invented March 11, 1936.

L///’, c. Stylus-operated Keyboard for a small Portable
Cryptograph - Invented August 1, 1935.

3. a. The Board finds that the Indicating Device described in a
drawing and attached paper, dated March 20, 1936, has no value to

the Government.

b. The Board recommends that the invention covering the Indicating
Device be returned to Mr. Friedmsn with a statement to the sffect that
such device has no military value, and that there 18 mo objection to his
applying for letters patent on this devace, 1f such application 18 prosecuted
without expense to the Government,

4. 2., The Board finds that tne Improvement in Converter M-134-T-1
as described in memorandum of Apral 29, 1936, 1s of value to the Government

b. (1) The Board recommends that Mr. Friedmasn be instructed
~to submit specifications to the Patent Section for the necessary action
with a view to obtaining letters patent under the provision of Section 4886
of the Reviged Statutes.

(2) The Board recommends that the invention be not considered
important in the National Defense, and th:t & non-exclusive license to the
Government, in writing, be required.




REF ID:A70340

5. 2. The Board finds that the "Stylus-operated Keyboard for
a small Portable Cryptograph" as described on photostatic copy of
drawing dated Auvgust 1, 1935, and attached description of Device
dated April 21, 1935, is of value to the Government

b. The Board recommends that.

(1) Mr. Friedman be 1nstructed to submit specifications
to the Patent Section for the necessary action, with a view
to obtaining letters patent under the provisions of Section 4886
of the Revised Statutes.

(2) The invention be not considered important in the
National Defense, and that a non-~exclusive license to the
Government, in writing, be required.

Roger B. Colton, George I. Back,
Lieut. Col., Signal Corps, Captain, Signal Corps,
Presadent. Member.
W. S. Rumbough, Walter C. Ellis,
Msjor, Signal Corps, Major, Signsal Corps,
Member. Recorder.
APPROVED,

J. B, Allison,
Major General,
Chief Signal Officer of the Army.
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April 2%, 1936

MEMORAMDUY FOR: Resssrch & Development Division
{"HrU: War Plans & Training Division)

There ia attached hereto a drawing and explanation of
an inventioa of a stylus-operatsd keyboard for = asmall portable
erypstograph. It is desired to obtuin a patent on thls Invention.

¥illism P, Fried=an,

dtlecheds
Drawing aml description. .

. \%
WO
e

- w

COPY FOR MR. FRIEDMAN
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Inventlon of a Stylus-operated Keyboard for a
Small Portable Cryptograph

l. The keyboard of this cryptograph consists of a plate having
26 small windows underneath which are small lamps. The windows are
arranged in three rows and on them are painted the letters of the
alphabet, distributed as on a standard typewriter keyboard., Along-
side each window is an aperature through which a non-conducting
stylus may 5e inserted to operate a contact lever below,

2. The circurts are reciprocal and one pair of such circuirts
18 shown in operative association in the accompanying Figure 1, viz.,
the circuits for the A = Q, Q = A relationship. This is accomplished
by means of the usual "return" commutator (as per Enigms system).

3. The drawing shows a sel of three cipher commutators, two of
which are of the ordinary "through" type, one of the "return" type,
but addationael commutators of the "through' type mey be employed.
IThrough® commutators are all interchangeable.

4+ Means are provided for advancing the commutators for cryptographic
variation, either s meterlike, or aperiodic movement being available
according to schemes not forming a part of this invention. Probably a
hand-operated power source for angularly displacing the commutators

would be practicable 1n such a device, the particular selection belng

William ¥. Friedman.
Attached: Cou&m.ued_, &u 1,135 assd ar
fag. 1 Qhatl weds  (JRe atfalol phatl
Gl

determined by cams, tapes, or the like.
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Invention of a Stylus-operated Keyboard for a —
B80all Portabdle Cryptograph

3. The keyboard of this cryptograph conaslsts of a plate having
26 small windowd underneath which are smsll lamps. The windows are
arranged in three rows and on them ars palnted the letters of the
alphabel, distributed as on a standard typewriter keyboard, Along-
s1de each window 1s an aperature through which a non-conducting
stylus may be inmerted to operate a contact lever belox.

2. The circults are reciprocal and one palr of such circuits
is shown iIn coperative assoclatlon in the accompanylng Figure 1, viz.,
the circuats for the A = Q, { = 4 relationship. This is mecomplished
by meanz of the usual *return® commutator {as per Enfigms systez).

3. The drawing shows a aset of threc cipher commutstors, two of
which are of the ordinary "through" type, ome of the “return'\type,
but additionsl commutators of the “through' type mey be employed.
*Phrough? commutators are all interchangeable.

4o ¥ezns are provided for advancing the commutators for cryptographic
varintion, either s meterlike, or speriodic movement bheing available
according to schemes not forming a part of this invention., Frobably a
hand-operated power socurce for angularly displacing the commutators
would be practicable ln such & device, the particular selection belng

determined by csms, tapes, or the like.
(lé ~ ‘-\——A
kaleapu,<3“ E;7J94£4J*4Lu\‘
N William F. Frieduman.
Attacheds QM—“—M’%Q oL aag P‘lSS‘ G Abﬁ;?;&
1 a_
Fig. 1
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