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An object of this invention is to provide a cryptogr_a.phiné machin‘é%‘ :

which )when properly positioned over the keyboard of any commercial ty'pe-\\

The prodqct-

ion of the cryptogram will be amtomatic and require no speciasl skill or
- t tos ook 2o A

Icnowledge’\of the operation, the—eoperator being im- ignora.n'& of any par-

ticular let é:: which will occur as a resultant the action of the

‘ p-»fvaw‘mn. s
d=the~tepe-tranamitier., This cryptogram may then

be sent by any of the usual commercial methods ) mail, telegraph, cable,

or radio and will be unintelligible to wass persons

J
without the proper means of decipherment. 'Phe—enr!rhori-s/:\d person howeven

bedxg provided with a cryptographing machine ident 1ca.1 with the one used
Cuad gl Yo i e
$0 encipher the messa.ge,,ginmly rewrites the cryptogram, letter for letter,

o foaglromi W o
on m ma.chine wifich prodauces the gible message on t&ﬂatypewriterwﬂu whir

her obgect of this inventlon is the a.ppllca.ti of the print-

h tape tremnsmitter, using the flve unit~€ode, and using a cir-

!

cular, repeatin®, celluloid tepe,. with ch};aGers punched haphazardly, to

operate in a circuit™gith & Bandot ;&ﬁ'—toothed keyboard transmitter, of
- .
well knovn form, in such ma.gné";: that the action of the tape trensmitter

end the keyboard transmiﬁer will for any given character add or subtract

oduct will control a combinstion of

algebraically /ﬂe resultant or

slottéd Ba.:}got transletor bars, also of ¥

11 known form. As in printing

telegra,ﬁf'x; the position of the translator ba gelects the letter to be

printed and such is the case in this a.pplication. N %

A mrtherl obaect" of this mvention is thel\unlqu.e means pnovided by W'e«,.u‘fw
TN : - [ GLL.;‘ H /' ! i

PN

e-gpfmfw_the\.selectadr»&etb monwtlm_,t ypewrilen.is.-performed,

. —'A\
Mg s, e fibronrd o pldnchod, ond 1o TRow
b A
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These s are that after a letter has been selectedq&g.j.;:p'ﬁper time a
o
et

printing imulse\&‘wfs thru a magnet which ep”'fgsses & pertaining plunger.
There are thirty two &\hese pﬁ];,u;r':!gers which are properly positioned over

the keys of any typewrite and the plumgers thereby control the type=-

s
writer keyboard,, e means of striking the correct plunger, and of op-

erating k€ typewriter keyboard by these plunge¥ a,@'ini,to,be new

andiovel. LA
A further obJect of thls invention is thehcontrol of the keyboa.rd.
punals etz coda,
" of & standard typewriter by the resultant action of a ta.pe trensmitter
. \AMA){‘- L&~

wupon a.l\keyboard transmitter, hy—mmm

The many applica.t? ionsof such a device as an automatic eryptogra.ph—
ing machine %h.ich can bg used with any oria.ll comnercial typewriters,
requiring only' to be positioned over the keys of the typewriter and

removed as desired, will be readily apparent. Any commercial or mili-~

":,&ékﬁ | P, Com Sy passha s dranes
tary ! in which secret communication is gced $ '

the crutlpod fediows LaligPias ofr gt T
prectioet-mennen, without requiring,\ e aoN-g il mennoaayRy- trained ¥

cryptogrephers, ember

isaniagee

In the drewings accompanying. and foming & part of this appllcatlon

A&h&m M
g‘a}‘{' is a séde-e&mt— 1ew of the cryptograph in 11:9 relat 1onsh1p
Y b &M

to a typewriter keyboa.gd.

<Iha.partion.oft: }gzweudenevtedmc&mi&-them@Byp#ographwwham&&gB-demxes

o by TV N

e=Cyrptogre

e keys, »&L&edmmterss.ﬁ‘ag& drgmgrfront TIEwR
rbe:‘tng—remm typemteusmbehmémsame‘tﬁﬁ“”mhm”wm

N

W@u&-ﬂe&t@eﬁm&amﬂweﬁplamdw g acti onwm,llhbwm:,

tarting with the keyboard of the c;gxpifﬁ‘é’i'gh shown at,l”in Figsuvi

. : _ Jl,,.w“”‘
wed-8 it will~bg observed thaf 4hE keybars are piveéd by s common shaft
5-'7"# ;”"vﬂ
g™ R , o .
at 3 in Fig. 1 a.nclwl'r" by individua.lw,s)p“rings at 4. 'I'g;_eﬁkeybazfs control
,,ﬂ""’ \w o Hw,,n:/'“

®

in thefconventlonal manner, & zih ar Bandot sa.w*f%oth keyboard trensmitter.
—— 4 4+ - . —
P
) R
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It is believed that an explaenation of a schematic representation of
our invention'will form the best basis for its understanding{ and there-
fore reference will be m#de to Figure 1. in this figure A‘fepresents a
front view and D a side elevatiogi.of a Bagaot keyboard transmitter; B
representé a perforated—tape transmitter; C represents a.froﬁt view, and
E a side elevationgof a B%%dot slotted-bar translator; E represents a
side elevation of the keyboard of any typewriter G, bgaiing A standerd-
keyboard. ) |

v, . '
The Bejidot keyboard transmitter is so well known in the art
of prlntlng telegraphy tnat no detalled description of it is deemed nec-

WW

‘essary. It is sufflclent to indicate that ,we make use of afglx—bar transe

Opa Q’“‘“ﬁ é““*"%“*‘*me %WO bats o

*’The function of M bars 1 to 5 is to control the set of contact levers

6, 7, 8, 9,land.10. These contact levers are normally at the left, bﬁt
when a bér, for‘example 3, is displaced toward the right by depressing a
keybé?kff the keyboard transmitter A, the contact lever 8 is moved to the
right and closes contact at 16. . The five contact levers being independent,
it is obvious .that the contacts controlled by them can be established in
a permutative manner to corresbond to‘ﬁhe permutations ofvmarking and
spacing elements of the well knowmn Ba?dot five;unit code. Thé letter A,
for example, is represented in this code by the symbol }d-=--= wg:f: J‘
indicates a marking element, au;“indicates a specing element. For our
purposés, (‘4?w111 indicate that the transmltter bar has moved to the
right and that the contact lever iS'making contact with its right hand
contact; aﬁd : :\will 1ndlcate that the transmltter bar has not moved and

that the contact lever is making contact with its left hand contact. Thus,

as we have arranged it, contact of the eewndeet levers 6, 7, 8, 9, and 10

-1-



. 3 REF ID:A41618{

— .

is meLde with their left contacts 11, 13, 15, 17, a'nd 19, respectively,
when no displacement of the bars takes place, and contact of the eenteet
levers with their right contacts, 12,. 14, 16, 18, and 20, respectively,
is made when the bars ere displaced. Therefore, the contacts set up to
correspond with the Baudot code for letter A will be as follows: contact
lever 6 closing contact ;2;' contact lever 7 closing contact 14; contact

")%;““&\‘?WM%WMJ 1531y o A§ Aissesturad
levers&\ehafmg‘c ntacts ¥ os: P eria wac L S ——

UJMMM,QM’Q"M)W

Vo .
Transmitter bar Oj(has as its function the control of contact 36,
which, in conjunction with back contact 37 of a relay 38, controls a magnet

50 that is a part of translator C. The circuit and function of magnet 50

will be explained later. Cﬁ‘d’u-‘x'.bla A C»QMB‘U&J\"EQ- &WMW %M‘s

, & master contact SQA )der control_of‘ & universal Ear 46, serves
to keep the entire systenm in’ an inoperative condition until any keySE.df
keyboard transmitter A is depressed. A tooth at thé right extremity of
eéch. bar 0, 1, 2, 3, 4, and 5Jwill move universal bar 46 to th(_a right and
will thu;s close contact 39 when any one of the bars is displaced to the
rigp‘o. W&hma%mnmmthifsmcﬁWWewmmmlw.

QL It is necessary that the sliding bars of the keyboard transmitter
4 be locked into the positions they assx'zme on the depression of a keybes
until all the subsequént operations and functions have been completed. This
is accomplished by means!\¢ locking bar 48J‘controlled by armafcure 49 e
| 58) eloetrtomt—Tirowmoi=miten is as follows: from positive of bats
tery ﬂ through conductor Qi, contact lever 83, closed contact 84, conductor
92, closed contact 39, conductor 96, Windinggof magnet 56, conductors 97,
88,A87, cadnl® Lo ne.ga't.ive of battery He Spring 98 holds armature 49 in
its unactuated. position.hf‘ The—mectranieslwaperation of the locking«baps{S.
MMM&GW&M. The principal parts of the

keyboard transmitter A have now been described.
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The tape transmitter B is also so well known in the art of printing
telegraphy that no detailed description is necessarye. Suffice it to say that
it has five contact levers 21, 22, 23, 24, and 25, which vibrate between five
right-hand or marking contacts 2?, 29, 31, 33, and 35, and five-ieft-hand or

" spacing contacts 26, 28, 30, 32, and 34, under the control of a perforated
tepe, by means of five finger pins,_noﬁ shown, which are présenied under the
:_tape. As in the case of fhe keyboard transmitter the righi-hand gﬂ’contacts

1"

{4
are in our terminology - contacts, the left~hand ones, = contacts. Upon the

presentation of a hole in the tape over any of the finger pins the act of the

" "

pin rising through the <4=s hole allows the pertaining céntact lever to move
to its right hand contact and therefore makes that contact one that can be
designated by théxiysign. When the\pin does not go through a hole in the
tape the contact lever mekes contact with its left-hand contact, and there-
fore this can be designated by théu-”sign. The tape is perforated to corres-
pond to the permutations of £he B%?dot code, and thus there are 3% different
fermutations of contact levers of Bs The finger pins ere withdrawn and the
tape is stepped forward automatically by mégnet 47, after the transmission

of the impulses corresponding-to the sep of 4 and = contacts denoting a given
letter of the Bé?dot code. Supposing the perforations denoting the letter N,
whose code equivalent i;(- - +-+-:; be presented to the pins of B, contact
levers 21, 22, and 25 will be against their left~hand contacts 26, 28, and
34, respectively;'contact levers 23-and 24 will be against their right~hand

. contacts 31 and 33, respectively. The principal parts of the tapeltransmitter
B }{a‘tﬂ“now besn d.escribed.

The B;,dot traﬁslator C is also well known in the art of printing
telegraphy. It consists of the usual'set of five notched bars 41, 42, 43,
44; and 45, and one additional b;r)40)whose function will be explained later.
The five bars 41 to 45 are displaced to the right under the control of the
set of megnets 51, 52, 53, 54, and 55. These magnets are controlled jointly

by the sets of contacts of the keyboard transmitter A and the tape transmitter

-

-3



B in a menner well knovn in the art of printing telegraph cryptographs, so

hat a brief description will suffice.,l

seen sa-Prrare-rT-Theretn=it-wtii-bemobserredthntrtho=ciront-for-magnot
5&—eanmbeﬁaom@leiedagg;xéggggmggp;gg$miemeﬁwéméenmakingﬁeon$aoﬁma$§&&?r&nd

_cantact”T§vUf'2T’T§”ﬁﬁ§fﬁ§“66ﬁfﬁﬁf”ﬁt’2??“vfﬂwhuﬁ?@ﬁntactﬂTvvermﬁ“fsmmakéng

cbn%&e%QEtﬂier"ﬁﬁ&“%oﬁfEEf“Tevernﬁimtsmmakingﬁeaﬁ%ac%ma%meﬁwmehenmbmxh;cpn-

_ , +Ha -
-aisdes mognet 51 of C, the ‘circuit of which is controlled byhtwo contact

levers, 6 of A)and 21 of B. Only one of four possible cases with respect to

these contact levers can exist at a given moment:

Case 1 Contact lever 6 makes contact at 11

—

Contact lever 21 makes contact at 26
When this is the case the circuit for magnet 51 is
open. Thus, from’5031t1ve of battery H through con=-
ductor 91, hglosed contact 84, conductor 92, closed
contact 39, conductor 99, contact lever 6, contact 11,
conductor 66 to_contaqt 27 which is open, and hence

magnet 51 cannot be energizede.

Contact lever 6 makes contact at 11_
Contact lever 21 makes contact at 27

~—"When this is the case the circuit as traced directly

above remains the same up to the condition of cqhtact
27. This now beiné closed the current.caﬁ continue
through contact lever 21, conductor 100, winding of
magnet 51,'conductoré‘105, 106, resistance 60 and re=.

P

ley 38, conductor5'107)andv108)§p negative of battery

H. Maghet 51 is therefore energized.

-t
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Contact lever 6'makes contact at 12

Case 3 Contact lever 21 mekes contact at 27

5 The circuit as described for the two preceding cases

is the same here up to contact lever's, which now being

}““\-> against contact 12 the current continues aloné conductor

61 to contact 26 which is now opene Hence magnet 51 re-

kjmains unenergized.

Contact lever 6 makes contact at 12
Contact lever 21 makes contact at 26

Case 4
T’/’ The circuit under cese 3 can now be completed, from con=
tact 26 through contact lever 21, conductor 100, and thence,
- by path described under case 2, to negative of battery He

- Hence, magnet 51 is energized.

L .
It is thus seen that when the homologous‘govefning contact lsvers

Y

are in similar positions no circuit is established through the pertaining
megnet of C; only when one contact lever is:at.thevleft or minus sign contéct,
and the other is at the right or plus sign contact will the circuit be com=

pleted. It is immaterial which lever is making the'plus contact, which the

.:"\ )

As seid before, magnet 514A@dvfourhpagnets, 52, 53, 54, and 55, the

N

circuits for which are similar in character to those described for magnet 51,
v oamsdthen . .

but are all independenyﬁ\n_iheﬂcontrol“of'theif”reépective magnets.

" -minus contacte

The armatures of magnets 51 to 55 are yoked to translator bars 4l
to 45, respectively. When any one of the magnets 51 to 55 is energized it
draws the bar to whibh its armature is yoked to the right and holds it there
until, when the circuit through the magnet is broken, a retracti1e séring at
the left extrémity of the bar_bring#bd the latter back into its normal posi=
tion. '

The variouszermutative‘positions'assumed by the translator bars
of C, Figure 1, determine the selection bf the letter to be printed by the
typewriter. These bars,es—sekd=befoba, are slotted, the slots beiné 50 ar-

ranged that, as the bars are displaced to the right under the action of

=B
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magnets 51 to 55,P?or each different arrangement of the translator bars

N
dheraswiddwbe one end only one allgnment of slots presented under the set

Q.Q@&-Qr\z OJ/;M&MM"'O

_of stunt bars 109, into which a nartl K}; stunt bar can éropﬁﬂﬁuﬂbiﬂmnﬂm

tp»e—ﬂ%un%»bar“furweaeh—&;tgnmeaiu The stunt bar selected is: not permit-
' ‘v Oﬁtciﬁ\o &%if)
ted to drop -inte the alignment of slots until a universal ar,llqkis ree

leased under the action of a magnet 57 of E,ﬂEﬁgnﬂﬁﬁﬂb circuit for which
is closed‘by contact 58. This contact 58 is operated by a bar 58 which

is displaced to the right when any of the transletor bars 41, 42, 43, 44,
s
45, or the extra bar iO to the righte The circuit for megnet 57 is

as follows: from positive of battery H through conductor 91, contact lever

83, closed contact 84, conductor 92, closed contact 39, conductor 116,

» -
winding of magnet 57, conductor 117, closed contact 58, cenductors 338, 108

(109’ %E)
When any stunt bar 109 of C drops into pOSLtlon it strikes a
C.(nw'&gE)é

crank shaft 14-/\ which closes a contact 115 %E, e Y ¢ i

controls the printing magnet 73, edmdwmisbs armeture 74, which swings about

to negative of battery H.

This contact

en axis 75, ems=wmes actustes the printing drive pin 76. The circuit for
magnet 7% is eas folloW%: positive of battery K, ccnductor 118, winding of
magnet 73, conductor 119,lclo;éd contact 115, conduc£or 120 to neéative of
K¢ In practice batteries K and H are fhe same, beingﬁfhéwn as separate
only clearness of circuit tracing. 4lso the batteries are simply to rep-
resent a souwrce of E.M.F.; either machine or battery for the equipment cen
be designed for a range of voltages.

Whenla'stunt bar drops into position it draws down with it drag
link 7Z.presenting the slot in member 78 before the printing drive pin 76.
When megnet 73 is energized, member 78 is driven forward operating drive
bar 79 by bell crankr?bout shaft 80. Drive T?Er79 in.turn operates &
plunger 81 which actuates the proper key os\ﬁypewriter Ge When drive bar

79 is practically at the bottom of its stroke it operates crank 82 thereby
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moving contact lever 83 from contact 84 to contact 85. This ection causes

two things to heppen: (1) The tape step forward magnet 47 #r in tape trans-

mitter B is energized, the circuit being from positive of battery H through
conductor 91, contact lever 83, ééntact és,-conductor 90, winding of magnet
47, conductors 59, 88,h87’ cmeiB6 to negati#e of battery H; (2) When con-
tact 84 is openea the entire system is restored ‘o no;mal in the following

\

rmamer: circuit for lock megnet 56 is broken at contect 84, thus releasing

b A

the transmitter barsAand in turn openingjfontact 39. When the latter con-

tact opens, the circuit for universal bar magnet 57 of translator C is broken,
o, vaanerals_ o6 C (110’ o) E) AL
the return- ofhpar 110¢under action of spring 71 raising theﬁftunt barf 109
of C. Thereupon the transletor bars of C return to normal. Crank contact
115 is opened when the selected stunt bar ¥#¥ comes out of the slots, prlnt
Aeeamnngeapds, Mmotiane 1§ 0 rdiacddd by Mprien 113,
magnet 78 is, petomsed, “end print bar- 79 returns to normal. The latter re= !
leases crank 82, contact lever 83 is restored to make contact at 84, and
the entire system is now in readﬂness for another operatione
There now remeins to be explained the function of magnet 50 of C
and its associated parts and circuit. For the purposes of our invention it

is essential that the typewriter G make soﬁe record for each and gvery de-

pressxon of the keybars of the keyboard transmitter A. A consideration of

5‘5"

the functlonlng of magnets 51, 52, 53, 54, end b5 Wlll be energized. In

other words, whenever the Ba dot combination femm=dedtrae set up on A is the

seme as that set up on B, the resultant is zero, or "blank". It is necess-

- ary that the cryptograph-make e record of each such case in order that

messages may be correctly deciphered. The, method we have devised for this.

recording se-er-followss’ %%QQ@B*J”

I As already explalned the -circuit for magnet 50
vwﬁﬁ_tn\inxj}fbb~a nad and o g D4u~a4mm~e

is completed only when, the armature 72 of relay 38

N
is at its back contact 37 o snd—pontect-S0-tTonedy

ﬁ'

Thsﬁﬁ!ﬁ&er &ontact cloces each time any key of trans-

\- mitter & is depressed, under action of transmitter
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bar O, but contact 37 is closed only when none of the magnets 51 to 55 is
energized. That is, whenever the resultant of the interaction of transmit-

ters A and B is anything other than zero or "blank", relay 38 is actuated
- o bowesv, '
and contact 37 is brokernd) Whenhéhe resultant is "blank", then and only then

‘g , AZAAOAA
Qg %3 1 will contact 57A?E closed =nd magnet 50 energized. The circuit for magnet

50 is theh as follows: from positive of battery H through conductor:93, wind-
ing of magnet 50, éonductor 94, closed contsact 33, conductor 95, contact lever
72, contact 37, conductory 87;-ill to negaiive of battery He The armsture of
magnet 50 is yoked to the sixth translator bar;40, which, like the other traps-
lator bars, is.drawn toward the right when magnet 50 is energized. Translator
bar 40 determines the selection of & stunt bar which in turn causes the printe
ing of a character. 1In the positigg‘shownigccupieé by the stunt bar referred

: 40 the character printed will be “%", according to the keyboard of a standard

v

typewriter, but it can, of course, be caused to print another, a dash for ex-

ample. _. e ———

‘ A -\‘\w

b ' N,

! . \
E \\ _/,////;;;f;;;;on_for the parallel combination of resistanhce 60 and relay .\

{]38 is so that = fairly sensitive relay may be shunted by a resistance of such

¥

|lvelue that’the voltege drop across the combination will not be great enough %
' ?

l1to interfere with the satisfactory operation of magnets 51 to 55, whether bnly;

H
b

one operates or whether they all operate. It is necessary that relay:§8 be .
J Sito S§
\if\—-\‘_”,/ interposed between battery and magnets &&—~pe=46, but it is optional whether

a low resistance relay is used of_a high resistence relay shunted by a low

} resistance unite ' : o
_-—-"""’—'-—‘“h ~

e

It has been seen that there is no direct relation between the keybar

struck on the keyboard transmitter A end the letter that is printed on type-
writer Ge. The relatidn.is only an indirect one, exercised by the tape trans-
mitter B, and specifically by the particuiggtggiﬁﬁ;othat happens to be‘set up
at B at a given moment. If the perforated tape pas%géxthrough B consists of
perforations rep;esenting an entirely random, uninteLligible sequence of

letters it obviously becomes an enciphering key which may be employed to trans-

form en xxintelligible communication into an unintelligible one that will be

-8~
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secret to all except those p0559851ng the key. Since the tape advances auto=
matlcally ‘after each printing operatlon, the enciphering key changes with
each letter to be enciphered, and this can be extended 1ndef1n1te1y by malking
the,pefforated'tape as long as the text to be enciphered.

It will now be assumed that the keybar for letter A is struck on
the keyboard transmitter A, and that at the seme time the finger pins in tape

3 e dot”

trensmitter B are set up accordlng to the code for letter Ne From what has

been seid in connection with magnets 51 to 55.1t will be clear that the re-

sultant of the interaction of these two letters will be as folloﬁs:

Keyboard transmitier = + ¢ = =« =4
Tape transmitter = ==d ke =N
Translator = +r+ = =k )

Translator bars 41, 42, 43, end 44 will bé drevm to the right
under the action of energized magnets 51, 52, 53, and 54, the electrical
eurrents for which are deemed sufficiently well understood from the forego-
ing description to warrant their tracing being omitte@.

The K stunt bar willi\d.rop into the aligned slots on the transleator
bﬁrs_ﬁpoh @he energizetion of the universel bar magnet 57 by closing of con-
tact 58. When the K stunt ber drops intq position drag link 77 draws member
‘V78‘down, presenting its notch before printing drive pin 76; the K stunt bar
also causes crank contact 115 to be closed and print magnét 75 is energized,
causing print bar 79 to bé ariven down, depressing the K plunger, 81, and
ceusing the typewriter G to print the letter K. At the end of the downward
stroke of bar 79, éfank 82 opens contact 84 and closes contact.85. The re=
sults of fhe operation of the crank 82 have ﬁlready been set forth, the en=
tire system being cleared and made reedy for thehgycie.

Assuming that we have been dealing with e case of énciphering,
wheréin A is the plain-text letﬁer;-N, the key letfef for enciphering A, and
K the resultent cipher leﬂter, the deéipherment requires that the depression

" of keyboard K on the transmitter A, combined with the setiing up of letter N

G
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on tape transmitter B, shall produce A, the originel plain-text letter. The

interaction may be shown schemétically as follows:

‘Cipher letter K = $ 4+ 4 =

Key letter N z ==t -
" Plain-text let-

ter A = ¥+---

"In this case only magnets Si end 52 would be energized, the A stunt
bar selécted, and A printed on the typewriter Ge Thus, the reciprocal re-
lationship between the plain-text and cipher letters through the intermediacy
of the key letter N has beeﬁ mainteined,

- We may now proceed to a description of the apparatus in its mechan-
ical aqucts. Figure 2 is & side elevation view of the cryptograph in its
relationship to a typewriter keyboard. The side frame of the cryptogreph is
showmn removed, for the SakE,Of clearness. In this figure the portion denoted

: ' O —

by A is the cryptograph,AB denotes the keys of the typewriter.
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Figure 4 shows the afrangements for the master contact 39 of -cem

REF ID:24161814
ESHen Figure 1 as associated with the keyboard transmitter contactse In
. . 0) .

'Figure 4 the transmitter barsAl, 2, 3, 4, sﬁgﬁ’are shown in relation to the

contact levers of which only three, 7, 8, and 9 are seen; contact lever 7
mekes contect at 10 when the baer 1 is in its normal position end held so by
spring ;%& or at 1l when the bar is displaced to the right. Two terminalg
12 and 13 for soldefed connections are shown. The crank 14, pivoted at 15,

operétes contact lever 16, closing contact 17 whenever one or more of the

bars I=t¥=6 are displaced to the right.
- Wﬂ, ’ QQCIJMW ‘c
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1. A& cryptograph to be positioned over the keyboard of}R,typewritef,

2¢

Se

the said cryptogreph compriéing essentieally a plural~unit~cbde
keyboard transmitter, a plural-unit -code perforated tape trens=-

Cavwwmupmhmx
mitter, a plurel unit code translator, and means for irensfer=

Aol
wEmg the action of the said translator(to the keys of the typee

witer.mmmmmm .
Onns AR X
eryptograph to be posztloned over the keyboard of h\typewrlter,
the said cryptograph comprising essentiglly a plural unit code
keyboard trensmitter upon which a first set of electrical éoﬁn
ditions corresponding to & plainﬁ;aﬁbbmessage character in the
plural unit code is established, é plural unit code perforated
tape transmitter-upon.which e second set of eleétrical cdnditions_»
correspopding to an enciphering charascter in the plural unit code
is established, a plural unit code trgnslator under the joint con~

trol of the said first and second sets of electrical conditions,

whereby.an electrical condition resulting from the interaction of

the said first and second sets of electrical conditions is transe

lated in terms of movement of one of a set of selectable members,
neans for commnicating the movement of a selected member to one
of & set of plungers operating the keys of F\typewriter keybbard
ovef which the cryptograph is positioned, and causing the type-

@riter to print a cipher character to represent tﬁeheifheeli—equé—.

. zelopieofzthe said pla1n<hilbemessage character.

oun Q~3UL§&M&A£&Et
cryptograph to be p051tloned over the keyboard of A typewriter,

the said cryptograph comprising essentially a plural unit code

keyboard transmitter upon which a first set of electrical conditions

corresponding to a cipher—-bemb=mescege- character in the'plural unit
code is esiablished, g plural unit code perforated fape transmitter
upon which a second set of electrical conditions corresponding to
ardeciphering.character in the plural unit code is established, a

plural unit code translator under the joint control of the said first

)3
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and second séts of electrical con&itions, whereby an electrical
condition resulting from the interaction of the said first and
second sets of elecirical condition§ is translaeted in terms of
movement of one of a set of selectable members, means for com=
municating the movement of a selected member to one of a set of
plungers opefating the keys oi.:i ﬁﬁjcypewriter keyboard over which
the cryptograph is positioned, and causing the typewriter to
prin£ a plainig;!;hgﬁiraéé;r to represent the deciphered egui=

e .character.

4. In a cryptograph, means for ceusing a first set of electrical con-

| ditions representing a message character to interact with a second
set of electrical conditions represeﬁting a ciphering character,
nmeans for ﬁranslating a third set of electrical conditions result;
ing from the interaction of the first twoAsets of ele%}rical cone
ditions into mechanical motion of a selectable member, and means
for tfansferring the motion of thé said seleétable‘member fo a key

t8e of) On : . “

of R typownidber keyboard,\.over which the cryptograph is positioned.

S5¢ In a cryptograph means for communicating the ection of a translator -

| to the keyboard o?j&-typewriter over which the cryptograph is po=

sitioned, the said means éonSisting of a set of drag link members
comected to the stunt bars of the said translator, each drag link
member being connected to a slotted connecting link, each connecte
ing link being connected to a print bar, each print bar being con;
nected to a plunger hovering over a key of the said typewriter, e
print magnet, a printing drive pin actuated by the said print magnet,
all of said means being arranged and associated so that when a stunt
bar of the translator is selected the said printing drive pin en-
gages with the slot in the said slotted conmecting link pertaining
to tﬁe selected stunt bar and causes the pertaining print arm to

actﬁata the plunger to which the print arm is attached and to oper=

ate & key of the keyboard of the said typewriter.

-lim

-
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An object of this invention is to provide e ¢ryptographing machine
which whén properly pééiﬁioned cvér the koyboard of ény commercinl type-
writer and conjunctioned with & tepe transmitter, well knomn in the art
of printing telegraphy, will upon a legible message or commnication
boing written on the keyboard of thé cryptographing machine and upon a
perforated taepe béiﬁg pgéﬁed tﬁru‘thé tape transmitter, will funetion‘
to produce on the tyﬁewriﬁer a cryptogren or‘eipher'measéée. The prﬁductv
ion of thé cryptogram will.be mtomatio and require no apeciél gkill or
knowiedge of the cperatig%, the operator being in igmorance of any par-
ficular lebter vhich will occur &m & resultant betweon $he actfon of the
keyboard transnittor and the tape transmitter. This #ryptogram.may then
be scub by eny of tﬁe usual commercisl methods; meil, tielograph, ceble,
or radio and.will be unintelligiblé £0-unauthorized Dorsons or persons
without tho proper‘muana‘of &eeiphermént.i The authoriaea-person however
beipg provided with a Onyﬁﬁogfapﬁiﬁg.maohinn.;dentical with the ope uaed
to encipher the:measaga-simply rewrités the eryijgram, lettor for lottor,
on his machina_@hich prodncos the legivle measagé on his typewritor,

4 further object of this in&ention-is the application of the printe
ingz telezraph ta@e teonsmitter, ﬁzlng ﬁhe fiye unit code, and usins & oir=
cular, repeating, cellnloid ta@a; with characters punched haphazardly, to
operate in a oircuit with a Bandot sawr=toothed keyboapd trénsmitter, of
wall knmown form, in such & mannor thalt fhe action of the tape-transmitter
end the keyboard traﬁamitter wili'for any gclvon Ohafacter-add or subtract
algebr&ically and tho resultant or product will Oonfrol 8 combination of
slotted Bandot tronslesor vars, also of woll knoﬁn forms 4o in printing
tolegraphy the poaiﬁion of ihe tfauslator bérs seiects the letter to be
ppinﬁed end sush is the case in this applieations |

A farther object of this invention is tho unique means provided by

which the printing of fhe selocted 1ette: on the typewritor is performed.
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These means ere that after a letter has been pelected #t: proper time &
printing dmpulse oéonrs thru & magnet which depresses a pertaining plunger.
. There are thirﬁy two of these plungers which are properly positioned bvei'
the ke’y's of any typewriter, and the plungers théreb_y control the '{:ype-
w;-iter kq;bbard. The me.a.na'of sf:riking fhe ‘correct plunger, end of op-
erating She typevriter keybbard by these plunzers is claimed to be new

ond novels | | |

A further object of this invention is the control of the keyboard
of & standard typewriter by the resultant action of & tape transmittér
updn‘ & keyboard transmitter by means of & translator.

The many e.pplipa.ﬁ ion of such a device as an sutomatic cryptographe
ing maclhine vhich can be used with any or ‘31'1 comsercial typewriters,
requiring only to be'positioned. over the keys 0£ the typewriter and
removed as desired, will be readily apparent, Any commepcisl or mili-
taxy enterpiise in which secret commnication is'desired. in a quick
yractical manner, ﬁithout requiring prepara.ti.dn of the xﬁeasage by trained
cryptographers, entailing time emd labor, c¢an use such & device to gre’&t‘.
-adventages |
‘ In the drawings accompanying and fomins a part of this application
Fize. 1 15 8 side ele&aﬁ fon view of“the cryptosraph in ite relat ionchip
t0 & typewriter’keybca.rd.' ‘The side frame is shorm removed fo}r clearnesse.
Thé portion of the figure dénoted. L i8 the ez;ypfographhwhereas B denotes |
‘the keys of the typewriter. Pig. 2 18 & front view of the cyrptosraph it
belins realized thet thé typevriter is behind same tho not shown. The lo=

cation of verious feabures will be now explained btut the action will be
desorived hereiuafter. |

Starting with thé kéybbardﬂo.f the eryptograzﬁh shown at 1 in Fizs, 1
and 2 it will ’bé- observed that the keybars are pivogad by_g._cpnmon ahaft
a.t'.s in Fig. 1 and held up by i.m'uvidmﬁ springs ét 4, The keybars control '

in the conventional msnner, a six bar Bandot saw-tooth keyboard transmitter.
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These six bars are properly sﬁpporfed at their extremitics by ball and roller
bearings as ahowfz at 5 of‘ Pigs 1, Het&i.]. 2, being the bars themeelves. The
mamer in which the bars control their icontacts is shown for the forenost ﬁa.r
in Figl 2 detail 2. The ber is yoked to contact lever 10 operatins same about
sxis 8, thereby presentinmg contact 3 to eithef'eontact Qor b ldépwding on
whether the bur is progreseed to the right or normally to the left end held
50 by | ®ring »9‘. Proper temina‘l's‘ for viviring are -a.rra.ng_ed for on the insulating
supports 6 a.nd 7 as shown &t l&jand 15 _*."or the front and back conbacts and ab
13 for the lover contast by coiled wire 12, it being mnderstood that the lever
contact ly insulated from freme at 11.. The other f£ive bar_s; are directly be-
hind bar ehown. at -2, controlling meni:ieﬂ contacts all of vhich are mounted |
properly on insulating supports 6 end 7. lBehind the #ix sets of dunt;acts
there i$ one make and break contact gantralle'd by & crank shown Fiz. 2 Dat.
27 This erarnk is so arranged that upon any or all vars moving to the righ
this contast will clese. The arrancement 6f this orank and contact is shown
in Fis. 3, As wiil be seen later until this contact is elosed.the’entire
. gystem ia -not' energized, The location snd desisn of what is commonly termed
in p‘x'-inting telegraph practice‘ as a Bandot Keyboard t:ransmtt‘er has therefore
been described. | | ‘ ! |

In Fig. 1 detail 6 io & locking bar vhich is arranged to lock the key-
board treongmitter bars in the ‘positions determined by depreasion of é,n;;r key
until aftor all necessary succeeding oporations have been completed. This
lock bar is controlled by magnet & and armature 9. The operation of the
fransmitter and lock msy best be understood by an exsmination of Fige 4.5, An
assl ment of letters has been msde to move the bars to the right in accord-
ende with one vefsion of the five ﬁnit _codéa Any other assigmment will operate
equally well. |

The tape transmitter has 'mt been shown in these figures, its fpom and
act ion being so famlisr to tiﬁoéa gehooled in the printing telesraph ort that

reproduction is deemed UANGCEHSATY . Suffice it to g8y, for .this imrpose that a
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These six bars are properly supported at their extremities by ball and roller -
bearings as shown at 5 of FigVF%: Hetail 2, being the bars themselves. The
mamer in which the bafs control their contacts is shown for the foremost bar
‘in FigyfgLAetail 2, The bar 1; yoked to contact lever 10 operating same sbout
axis 8, thereby presenting contact 3 to elther contact 4 o#f 5 depending on
whether the bgr ié progressed to the right or normall& to the left and held

80 by spring 9. Proper terminals for wiring are arrangea for on the insuléting
supports 6 and 7 as shoﬁn at 14 and 15 for the front and back contacts and at
13 for the levervcontact by coiled wire 12, it being understood that the;lefer
contact is insulated from frame at 11. The.other five bars are directlj be=-
hind bar shown at 2, controlling identical contacts all of which are mouﬁted
Properly on insuleting supports 6 and 7. Behind the six sets of contacts
there is one make and‘break contact controlled by & crank shbwn Fig. 2 Det,
27. Thisvcrank is so arranged that upon any of all bars moving to the right
this c§ntact will close. The arrangemeﬁt of this crank and contact is shown
iﬂ Fig. 3. As will be seen later until this éontact is closed fhe entire
gystem is not energized. The location aﬁd design of what is commonly termed
in.printing telégraph practice as a Bandot Keyboard transmitter has therefore
been described., | |

| In Fig. 1 detail 6 is a locking bar which is arranged to lock the key-
board transmitter bars in the positions determined by depressién of any key
until after all necessary sﬁcceedipg operatiens have been completed. This
lbck bar is controlled by magngt 8 and axmatufe 9. Thé_operation of the
transmitter and lock mey best be understood by an examination of Fig. 4. 4An
aggigmment of letters has been made to move.the bars to the :ight in accord-
ance with one version of the five unit codes Any other assignment will operate
equally well.

Thehtape transﬁitter has not been shown in these figures, its feom and

act ion being so familiar to thbse schooled in the printing telegraph art that

reproduction is deemed unnecessary. Suffice it to say, for .this purpose that a
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'tape transmitter has five lever ooﬁta.cts which operaﬁe between five marking
snd five spacing contacts under the control of a perforated tape, by ﬁeans
of five finger pins which are presented under the tape. Upon the presentation
of & hole in thé tape over ahy of the finger pins the éct of the pin rising
fhru the tﬁpe hole makes that particular marking impulse at tbe marking contact,.
-The tape may therefore be perfofated in-characfers of the so called five unit
code allowing thirty two possiblities. Tape step forward and pin‘withdrawal
* is arranged automatically. Shch & tape transmitter is usually in small conpact
form with nine terminals forlexternalreleCtrical connections, In Fig. 2 detail
16 is a gpring elip mounted upon an insulating blpck 17 for-sol&ered electrical
connection at 18. There are directly in line behind this spping clip eight
other identical clips properly spaced along the insulating block 17, and pro=-
vided with dust cover 19 This combination is designed for the terminals of
the tepe transmitter described ébove and it will be seen that a tape trans-

mitter may be inserted at wil;.' The description hereinafter will tell of how
the. wiring to the tape transmitter is arranged to mske it & part of this

cryptogreph.
The two transmitters described above control between themselves the sixz

megnets shown in Fig. 2 as 20, 21, 22, 23, 24 and 25 and in side elevation as
30 in Fig. 1. Thé armeture of each of these magnets control one of £he tran-
lator bars shown Fig. 1, details 11. This control means movement of the bars
from narmal or to the ieft_positioﬁ,‘as one faces the bars, to the right,
’J.-‘l‘leren‘.‘ore9 current ‘tﬁrough any one of the magnets means that the magnet will
move its translator bar to the right by the bell cfank and coupling 28 and 27,
Fig; i, which arrangement is sﬁown-for only the first bar but it must be rememw
bered that the same cbupling exists for all magnets and bars. The act of
placing -certain of the sii translator bafs at a given time in various positions
detemines the selectioﬁ of the letter to.be printed, . An_inspgction of Fige 6,
will show how thi-s selection is obtainéd by means of slots so arranged that if

bars, 1, 2, 3, 4, 5, are moved to the right in accordance with the five wmit code
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thirty-two possible éombinations will result with respect to the stumt bars
22. A stlmf;' bar is also shovm in Fig. 1, and it will be seen that for any
movement of the five bars a slot allignment will result which upon release
of ths wmiversal bar Fig. ‘6 detail 21, and Fig. 1 detail 24, will permit one
and cnly one stumt bar to drop in the slots. So .much for movement of the
bars, but upon no movement which may occwr due to certain resultants, the O
bar is provided. Its action will be to move when none of the rest do and
to thereby select the daéh character. This will be descriﬁed more fully
later, Such an arrangement of slotted bars will therefore be seen to be
the inverse of the keyboard transmitter described above and the arrangement
of élotted bars or disks for such a purpose is known as & translé.tor.

For the purpose of this cryptograph the translator is ma&e to perform
certain unique, new, and nové; functions to be descrived. The mqven_xent of
_a.ﬁy siotted bar to the right .cldsea a crank contact shom Fig. 1 detail 31,
and Fig. 6 detail 7, The arrang-emént of this crank contact is ms shown for
the trensmitter crank in Fig. 3.. The purpose of this cantact is to operate
a magnet which releases the miversal bar under the stunt bars and allows -
one stunt bar to fall according to the slots in transiatbro ‘The wmiversal
bar is shown in Fig. 1, detaii 24, It warks a‘t;out axis 25 wmder control of
.amatu.re 26, by magnet 326

When any one stunt bar drops, it in twrn throws another orank shown in '’
Fig., 1, detail 34, in Fig. 2, detail 29, and Fig. 6, detail 6. The mann’er in
mi&.ﬂ this crank contact acts is shown in Fig. 5, This orank contact closes
a c¢ircult -wh'ich energizes fhe g{-z'z?tlng ma.g,netl Fig,'l, detail 35. $he action
of the Ffaun.'t-;n.ng mag,net will be descridbed later. | | |

Each stunt bar is pmv1ded with a d.rag link Flg. 1 detall 16. This
drag link is in turn coupled to a member 18 at pivot pin 17. Manber 18'is
provided with a slot as shown and is pivoted and coupled to 5%"'1-: bar 19, at
pin 36, with a bell crank action about a shaft 20, which is commom to all F;et
bars, VUhen & stunt bar 12 drops, under action of‘spring 14, 1n1_;o the slots
of the tramslator bar 11, the stunt bars draw down with it the drag link 16,

which draws doem member 18, about pin 36, a2s a center. This position then
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presents the slot on the under side of member 18, before the printing. drive pin
36, It will be observed that this B@";ing drive pin'runs across the machine un--
der- all the slotted members as shown in Fig. 2, detail 31, and has bearings at
34 and 32, and pivoted on common centers 33 and H. In Fig. 2, magnet 30 by its
action on armture 36, therefore, will be seen to operaste drive pin upon being
energizeds In Fig, 1, another view is shown of this action, 35 being the magnet,
‘33 the amature, 34 the pivot, smd 36 the drive pin. We now have a %%22 member
18 in position with its slot before the drive pin 36, emd it will be seen that
upon energization of the ‘g’g;:rmagnet 35, vhich is caused by crank contact 34,
member 18 will be driven forward and pwmt bar 19 will drive down on plunger 36e
Plunger 36 and all other gggfng plungers have common bearing at 38, and are
held up on normal posit ion‘ by springs such as 22 wmder pip'39. The plwnger is
thereby driven.down and the feet 23, operate the ?ertaining typewriter keay,

When %g'bai‘. 19 moves down at almost the end of its downward moverpenf it
operates a crank 37. This cramk is common to all %’%’Eng bars and operates a
make and break contact arrangement as wili be descrived in the wiring diaéram.
Tﬂe method of throw is the same as described before for various other crank
controlled contacts. H_é)v\fever, the operatidn of this crank closes a circuit
which stei)s forward the tape of the tape transmitter prev_ioﬁsly described, and
restores the entire circuit to normal preliminary to carrying through enother
action from the keyboard. |

It is believed at this point that the various actions and individual units
have been sufficiently described to justify describing a typical operation frozﬁ
pressing a kéy of the cryptograﬂl to thé fiﬁal %'{zir'x’tring of a letter on the type-~
writer. Reference is thefefore mede to PFig. 7, to outline an electrical
principai of this cryptograph. A, repreéents the contacts of the keyboérd trans-
mitter, and B, the conté.cts of the tape transmitter. It will be seen that if
contact 5, moves over to stop 1, and c‘ontact 7 moves to stop'3, magnet 12 will
not be energized, the circuit being bpen_af- 8 and 2., Again if contact 6 remains
at stop 2, and contact 8 remains at stop 4, maget 12 will»not- be energized , the
circuit being open .ia-t 1l and 3. But if contact 5 moves to stop ‘1, and contact &

remains at stop 4, magnet 12 will be energized for the circp.it :}s complete from
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bat.teryAl'?, wire 14, contact é, stop 4, wire 9, stop 1, contact 5, wire 11, mag-
net winding 12, and by wire 13_return to battery. Magnet 12, therefore, draws

up .its armature 15, which is yoked to the translator bar 16. Likewise, if con-
.tact 7 moves to stop 3, and contact 6 remains at stop 2, thé same action will ocour
ciua to magnet 12 being energized. This is cited as a typical example of the re-
lationship existing betweem five sets of contacts_ of the keyboard transmitter

with the five sets of contacts of the tape tramsmitter, As both tape transmite
ter and keyboard transmitter function in accordance with 'Vthe ;t‘ive wit code, a

resultant sction between the two will ogcur for any combination of letters.
Magnets

Keyboard Transmitter 1l 2 3 4 5

. + $ 0 0 0 g 4
Tape Transmitter 0 0 4+ ¥ 0 = gy
Prints on Typewri ter + & % 3+ 0 = K

Now through the action of the two transmitters the typewriter would B&r%l‘ the
letter K, whoreas N wwuld have been presehted in the tape and A have been._ struck
on ‘the keyboard 'transmi tter. The person r'eceiving such a letter, telegram or
communication woﬁld strike this letter K on his keyboard transmitter of hié
eryptograph, He would further use an identical tape which he would start in the
same place as the enciphering operator. Such a program would be arranged be-
forehand. He therefore strikes K on his keyboard and his tape transmitter pre-

sents N whereas

s
l1 2 3 4°5

Keyboard Trensmitter + ¢+ + 0 =K

Tape Transmitter 0 0 # 4% 0 = X
'+ & 0 0 O A

and the letter A is that letter which was originally transmitted, This then is -
the principal upon which this cryptograph enciphers and deciphers, but from-the
pressing of a key to the E’gg{:-ing of a character there are functional Qeviees
necessarﬁ for such results.

In Fig, 9, 4 is the keyboard transmitter and B' is the tape transmitter. The
contacts are wired for resultant action to .the' magriets controlling the translator
bars of the translator which is shown at €. For .cieamess of wiring, the key-

board transmitter D, translator E, and printer F, have also been duplicated in a

schematic side elevation view, and. G r<‘-’)‘°"¢-°5@”r5 @ fypewrlfer,




@ REF ID:a4161@k4
=8
Assuming a tape to be in the tape transmitter as befoAre', and perforations
denoting the letter N presented to the pins, Then lever 8 will be over to
contact 16, and lever 9 to contact 18. Assume again that the operator dspresses
ey A of_the keyboard tré.nsrnitter, the saw tooth bars will move in_ accordance

with the five unit code,

+ 4+ & 0 0 O0gz A
the pius signs: re.presenting‘ movement to the righte 1t will therefore be seen
that bar O, 1 and 2, move whils 3, 4, and 5, remain at rest. Now bar 0 doés
not enter into the five unit codes, it is known for the purposes of this descrip-
.ti.on as & universal bar which moves to the right upon pressiné any kny of the
kéyboard. As will be described more 'thoroughly later, if say A ié pressed on
the keyboard a.nd say A at the same time operates in the tape transmitter the
} resultaﬁt would be zero. This would give _the dsciphering operator no indica~
- tion of what had occured at this poiﬁt. The universal bar circuit iié 80
arranged that when zero is the resultant, & dash will print which will indi-
cate tp the deciphering operator that he should strike the dash key.

To resumd, key A, having been dépressed, it tvill be observed that the
movement of any or all bars to the right causes crank contact, Fig. 9, detall
21, to close., The crank contact was shown by Fige 3. Now contact 21 is the
master contact which energivzes the system an.d. until a ke'y of the kmyboard is
operated there is mo drain upon the battery 38.

-The condition at this point i;srthat bars 0, 1, 2 are to the right, con-
tact 21 is closeqd, which throws loclctng magnet 52 thereb;.r locking key-bars
with lock 53 as per Fige. 8 the circuit being from the battery 38 wire 67,

frstr Wﬂf{ _
61, 59 ,\58 hrough conta.cts 21 wire 60, contacts 56, 55, and return to
battery by wire 66. Also battery is presented to the keyboard transmitter '
contacts and tape transmitter contacté. In this rconnecti'on there will be

Hvus for .
current through the. comblnatio bar, l battery 38, wire 66, contact 55,
contact 56, v_v.ire 60, through contacts 21, wire 68, vlaver 23, contact 29,
to contact 11, through lever 6-,»wire_ 69, to magnet 43, wire 77, 76, re-

sistance 40 and relay 39, wire 84, 82, and return to battery;- bar 2, battery

38, wire 66, contast 55, contact 56, wire .60, through contacts 21, wire 68,
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lever 24, contact 31, to contact 13, through lever 7, wire 70 to magnet 44,
wire 78, 76, resistance 40 and relay 39, wire 84, 82, and return to battery;-
bar 3, battery 38, wire 66, contact 55, contact 56, wire 60, through contacts
21, wire 68, lever 25, contact 32, to contact 16, through lever 8, wire 71,
to magnet 45, wire 79, 76, resistance 40, and relay 39, wire 84, 82 and return
to ba.ttery;'- bar 4, battery 38, wirs 66, contact 55, contact 56, wire 60,
contact‘s Zi, wire 68, lever 26, contact 34 to contact 18, iever 9, wire 72

to magnet 46, wire 80, 76, resistance 40 and
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relay 39, wire 84, 82 and return to battery;- bar 5 no circuit inasmich as both
levers 27 and 10 remain at rest under the assumption of A in the Keyboard trans—
mitter and N in the tape trensmitter, the té.pe transmitter being

levers
6 7 8 9 10

0 0 ¥+ ¥ Q= N
plus egein denoting levers to the right.
qu the above detai;ed description means, in the brief, that magnets 43,
44, 45 and 46 are energized and have drawn their translator bars 1, 2, 3, and
4 to the right by means of the armature being‘yoked to these bars as previously
descfibed. Now this condition effects & selection smong the atﬁnt bars /gé: The
proper stuant bar feFl beingr in this case stﬁ.nt bar of letter K.\hon the trans-
lator bars mofed to the right,crank_contact 49 was closed which réleased the |
univers@l bar holding the stunt bars ﬁpa Thé manner in which the universal bar
was ;eleased was by energization of magnet 85'thus - battery 38, wire 82, 83,
contacts 49 wire 87 magnet 85 wire 63, contacts 21, wire_SO, contact 56, con-
tact 55, wire 66 and return to battery. | | |
| As stated before the K stunt bar drops in the translator bars §§K¥s. The
stﬁnx bar draws down with it drag link 88 presenting the!ﬁ%ﬁggg 89 and its slot
before the printing drive pin-91. Theistugt bar af the same tiﬁe'throws crank 93
which qloses crank contacts 94 and a circuit is set up from bvattery %g, wire 96
contactsr94, wire 97; printing magnet 86 and wire 98 return to battery. In prac-
-tice this battery 95 and battery 38 are of course identical being shown individusl
only for clearness of circuit tracing. Also the batteries are simply to reprea-
ent a source of E.M.F. either machine or b'dttery for the e‘quipment can be designed
for a range of voltages. _

Now upon magnet 86 being energized, %gr 890 is driven forward operafing
drive bar 90 by bell orank about shaft 100. Drive bar 90 in turn operates the
pi;ope'r plunger 101 which actustes the K key of the typewriter shown at G in Fige
9, UWhen drive bar 90 is practically at the bottom of its stroke it.pperatea-crank

92 and thereby crank lever cdntact '55, moving lever 55 from contact 56 to coz_ﬂ;a.ct
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57. This action causes two things to happen - the tape step forward megnetw 54
is operated, battery 38, wire 67, 61, ';331, 62, ccmfa.ctr 57, lever 55 amnd wire,
66 reﬁm to battery;~ and the epening of contact 56 restores the system to
normal by opeliing the battery supply on the wire 66 side, lock msgnet 5? releases .‘
Permitting transmitter bars 0, 1, and 2 to retwn to normal, and opening crank
contacts 21, universal bar magnet 85 releases and universal bar mggmlg bar
whereupon tra.nsla.tor bars 1, 2, 3 and 4 return to norma.l, cra.nk cantact control—
ling print magnet 86 relea.ses and print ba.r 90 retu.rns to normel. Crank 92 is
restored and contact lever 55 is restored. to contact 56 pla.cing the system iﬁ
readiness for a sueceed.ing :operationq .
It is necessa;ry now to explain the action of the O bars of the ;eyboa.rd

transmitter and trenslator. As before stated when 266% is the resultamt of the

. e.c’c ion of the ,léeyboard transmitter on the tape transmitter none pf the translator
megnets 43, 44, 4§/6 and 47 will be operated. At the {lgeyboa.rd transmitter A how-
ever the 0 bar moves to the right upon pressing any key. Thie closes contacts

22 end if none of the translator magnets are energized there will be no current
thru relay 39, relay 39 contacts 41 will then remain closed. ‘Under' these .cir:'- .~
cumstances a circuit is closed from battery 38 w.ire 67_; 64, contacts 41, wire

. 65,contacts 22,wire 74,; magnet 42,and wire 75 return to battery. The energ‘iza.tion.
of magnet 42 moves translator bar O to the right end a dash is selected and |
printed on the typewriter which'indi-ea.tes to the deciphering opera.tgga that he
also shall strike a dash at this point upon decipherment. The necessity of

the zero bars is a.cco;dingly made e.ppareirb. The reason for thg parallel com=-
bination of resistances 40 and reiey ‘39 is so that & fa.irly‘ sens\itive relay nay be
used shunted by a.. resistence of such value that the voltage drop a.c-ro ss the com-
bination will not be great enough to-affect the satisfactory operation of meg-
nets 43, 44, 45, 46, and 47 whether only one operates or whether &ll operate. .

It is necessary that relay 39 be interposed between battery and magnets 43, 44,
45, 46, and 47 but as to whether & low resistance relay is used or & high resis-

/ow Uh//_
ta.nce relay shunted by a¥resistance’is optlona.l.
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THe purpoaé of the lock 53 is that after the operator strikes a key all
succeed ing operafions be'perfoimed before the keyboard is released. Now while
these succeeding operations will be practicaily instantaneous still the necess-
ity will be apparent for those instances when the operator,s#rikes another key
too quickly or inadvgrtently.

The operation of enciphering a ﬁessage has therefore been describved. The
processes of decipherment are the inverse and it is not thought necessary to
' go into great detail: In the assumption above the commnicant receives the
letter K in the commnication. A&s the éending operator and the receiving op-
erator have identical tapes, the decipheriné operator strikes K on his keyboard,
the tape setSup N and the resultant is A which prints upon the typewfiter and
is the letter desired to he commnicated before the enciphering process.

Hﬁving ﬁade-the operation and application of this cryptograph clear we
élaim:

1. A mechanism which automatically enciphers & commmnication on the
printed.page of the typewriter.

2. A mechanism using the five unit code and a circular perforated
tape to eﬁcipher s commmnication on the printed page of the typewriters

3« A uniqué, new, and novel mechanical and electricel device for com-
bining the resultants of a keyboard transmitter and a tape transmitter to
actuate the kejbbard of a typewritenf

4, A unique, new and novel method of actusting mechanically and.

electrically the keyboard of a typewriter after sélection.

5¢ The design of a device which may be placed, in front of, and over
the keyboard of the usual commercial typewriter and will upon.operation of the

device result in performing a cryptogram on the keys of the typewriter and hence

compelling the typewriter to print & cryptogram which is automatic and in which

the cipher is non-recurrent and therefore does not allow itself to decipherment.

Witnessed: Signed:
Witnessed: _ Signed:

Signed:
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tape tranemitter has five lever cont#ote which operste between five marking
and rife spacing oénﬁa,ctsj under the control of a perforated tape, Uy means
of five finger pina‘ which are prosented under the tape. Upon the prescniation
of & hole in the tape over 'mry of the fﬂ.’ngéz' pinc the act of the pin rising
fhra the tape hole makes thet par_tlcnlmf narking ifmpulse at the marking coutacts’
Yhe tape may therefore be perforated in charactiers of the so cnlled five unit -
code nllowinz thirty two possiblitics, Tepe step forwvard and pin withdrawal
ie aerranzed cutomatically. Such & tepe ti'a.nsmitter is usually in small conpact
forn wiﬁh nine termi‘ne.lsk for oxternel elecfrl,ca.l conmect ions, If; Pige 2 d,éta.il
16 is a spring clip mounted upon an insnlai:ing block 17 for soldered electrical
conmnection at 18. Thore are a:llrectly in ,J.ine bohind this spring élip eigcht
other identical ¢lipo properly spaced along t_hé insulaiing block 17, and pro-

' vided with dnet cover iB. This ‘combi‘na.tion mvdeai.gned for the torminnls of
the tctpe transmitter descrived above and it will bo seen that d tape trons=
nitter may be inserted at will. %he deocription faerainai‘ter will tell of how
the wirine to the tape trenemittor is arranged to make it a part of this
cryptographes

The two tronsnitters desorided above oontrol between ﬁhemsalvea the #ix
nasmets shown in Pig. 2 a8 20, 21, 22, 23, 24 and 25 and in side elevation as

30 in Piz. 1. The srmature of cach of these maguots conbrol one of thetranw-
lator dars chowm #ige 1, dctails 11, This control means movement of the bars

from normal or to the left position, as ome féces the bars, to the right,
Therefore._qurrent through any one of tho ma.%-nets means that the magnet will
~move its translator ber to the right by the bell crazk and coupling 26 end 27,
Fig. 1, waich arrangemont 4s shown for only the first bar but it must be rememe
bered that the same coupling exité for all magnets end barse The ast of
placing certain of the six tramslator vars at a given time in various positions
dotermines the gelection 0f the letter to be printeds 4n inspection of Fig. 6,
will show how this eelection is obtained by means of slots so arranged that if |

bars, 1, 2, 3, &, 5, are moved to the right in accordance with the five wnit code
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thirty-two possible combinations will result with ra?peet to the stunt dars
22¢ A stuat bar is also shown in iig. 1, and it will be seen that for any
- movement of tlie five bars va slot alligmment wiil result which upon rolease
of the univorsal bar Ii'ig. 6 detail 21, and b‘ig. 1 detail 24, w111 pemit one
and only one stwt bar to dmp in tha slots. So much 07 movensnt of the -
bars, but npon n0 movement vhich may occw due to eertain resultants,the O |
bar i3 provided, 1ts sction will be té nove vhen ncne of the rest do and
to thereby sclect the dash charaotor. "Zhie will be deserited more fully
later. Such an arrangenent of slotted bers will therefore bo soen to be
the inverse of the keybosrd transmitter déscribea above and the arrangement
" of slotted bars or disks for such & purposc is known as a tz'ansl.ator.

For the purpose of this eryptograph the u'analator is made to perform
cortain unique, new, and novel .fancticns to be described. . The movement of
any slotted bar to .th'é rigat éloses a crazk contact showm Fig; 1 detail 31,
and Fig. 6 detail To Tho arrengament of this crank contact is s showm for
fhe transnitter cravk in Pig. 3. ‘he DRIPOSE of this contact 1s to operate
a magnet vhich releases the wiversal bar wnder the stunt bars end‘allowa
one stunt bar to fall acoording to the slots in translator. The wniverssl
Sa.r is shown in F;lg. 1, dotail 24. It warks about axis 25 tmder éontrol of
amaturs 26, by magnet 32.

vhen any one stunt bar drops, it in tm'n throws another crank shown in -
Fig. 1, _dete.il 34, 1n Pig. 2, detail 29, mﬂ Pigs 6, detail 6. Tho manner in
vhich this orank éontaetv sots is showm in Fige. B This crank contact closes
a circui? ﬁmch en’ergizes the %{ing maanet ""13. 1, .dstail 35, Tho action
of the Bunting magnet will bo described latere

Each stunt dar is pmvided with a drag limx Fib. 1, detail 16¢ This
drag link is in tum coupled to a member 18 at pivot pin 17, Uember 18 $s
provided with a slot as giown and 18 pivbted and coupled to 5&% bar 19, at
pin 36, with 2 bell'ermk aétion about a shaft 20, which is commom to all ﬁ%’g
bars. Tem & stmt bar 12 drops, mder action of spring 14, into the slots
. of the trmslator bar 11, the stunt bare draw dovn with it the drag link 16,

which drass down member 18, about pin §6, as a canter. Thig position them
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prosonts the slot on the wder side of mawber 15, bofore the printing drive pin
%. It will e obaerved that tais 5%'.5{1115, drive pin runs across the mechine -
der." gll the slottsd members as saowm in Fige 2, detall 31, and has'bear‘ings at
3&'8114 32, and pivoted on common centers 53 and B 'sz Tlg. 24 magnet 30 Tby its |
getion on armture 36, thercfore, will e scen to operate drive pin upon being
energizeds In Fig. 1, another view is shown of this action, :55 beling the magnet,
85 the amature, 54 the pivot, snd 36 the drive pin. Wo mow nave a Heit member
18 in poeition with its slot before the drive pin 35, and 1t will be seen that
~ upon anergization of the 5@:{ magnet 35, whish is caused by crank contact 4,
mapber 18 will bve drivm foreard and pmt bar 19 wﬂl drive down am plunger 364
Plunger 36 sud all other ﬁaﬂng plumgers hmre comnon bearing at 58. md ars
held up on normsl position by springs such as 22 wndeyr pin 53, The pln_nga;z- is
theroby driven down and the feet 23, operate the pertairping typewriter key,.

¥hen punt ber 19 moves dowm &t almost the end of its downwerd movement 1%
operates a crank 37. This cram is coomom to all gﬁnting bars and operates &
make md vreak contact arrangement =s wul be described in the wiring & ingram.
The method of throw is the samne as .desdribad befdre for various oﬁmr orank
controlled contacts. K(r;zwever, thé operation of this cranx closed a oirounit
which steps forwsrd the tape of the tape tranemitter proviously desoribed, snd
restores the entire oircait %o normal prellminary <0 carrying throu@. ano&er
action from the keyboard.

It is believed ct this point that the various gotione snd individual wnite
have beem sufficiently describved to Justify desoriting s typicsl opemtiai from
pressing & key of the cryptogram to.the final nging of a letter on the type=
writar. Reference is thorefore made to Pig. 7, t0 Qutline an electrical
principal of this oryptograph. A, represeats the contacts of tho keyboard transe
mitter, and B, the contacis of the tspe trans%nitter. It wﬂll Ye sem that if
contast 5, moves over to stop 1, and contact 7 moves to siop 3, mugnet 12 will
ot be encrgled, the circuit being open at 6 and 2. Agsin if contast & ramains
- at stop 2, mad lcmtant 8 rerminsrat stop 4, mammet 12 will not be encrgliszed , the
circuit being oéax .2t 1 end 3. But if coutaot 5 moves to stop 1, and contact 8

remains ot stop 4, magnet 12 will be energized for the circoult is complete from
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 battery 17, wire 14, contact 8, stop 4, wire 9, stop 1, contact 5, wire 11, mage
net winding 12, amd by wire 15 return to battery. langnet 12, theretbre, draws

wp its amature 15;. which is yokod to the translator bar 16. ILikewise, 1f con-
tact 7 moves to s_top_!;, ad content ¢ remains at stop 2, t‘ne-sane actim will osouwr
dus to magnet 12 being emergized. This is cited as a typioal exwiple of the re-
lationship existing betwean £ivo sote of sontasts of the keyboard transmitter

with the five sets of contasts of the tape transmitter. . As both tape tranamite
ter and xmyboard‘trgnsnitter function in acco ﬂance vith the five mit code, a

resultent action botwsen the two will ooeur for any combination of letters.

Eeyboard Tranpmitter 1 2 O
Tade 'Pranmitter Q0 0 & & 0 = ).
Prints on Zypewriter & 4+ & & © z K

Now through the action of the two tramsmitters the tymm*l.tar would 5&1’{ t.’m
letter K, wheress ¥ wuld have Sean. présented in the tape and A have bean etruck
on the keyboard tranemittcr. The perscn recoiving such & letter, ﬁelegrm'c'r
commmnication would strike thds letter X on his keyboard transultter of his
oryptogramh. He wuld farther use an 1dﬂn_tica.1 tape vhich he wumld start in the
same plam; as the encip‘hering opaiator. | Such a2 program would be arranged be=
forenand. He tharefore strixes K on ais keyboard and his tape tronsmitter prem

sents B whereas

e NAENCEE e

_ . i 2 3 4 6§
Zeyhoard Transaittor + + 4+ &0 =K
Pape Transmitter 0 0 & & 0 =1
+ &0 00 = &

end the letter & 1s thnt lotter vhich was originslly transmitted. This then 18
the principal upon which this cryptograph enciphers and deciphers, but from the

. yressing of z key t> the S;!f?tring of a mter there are functional devises
necessary for such results. '

| In Fige 9, 4 is the Zeydoard tranenitter and .B'. is ;he tape transmitter, The
comtacts are wired for rosnltant action to the magnets contrbllinglthe translator
bars of the translator wiich is ciomn at Ce For cleamess of wiring, the kaj-

" board traamitter D, trmmsletor E, and printer F, have also been duplicated in &

schematic side elevation views and G represents o fypewriter:
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Asgpuming & taps t0 de in ths tape mzﬁ.tnr 88 defore, and perforatims
denoting the latter ¥ punnﬁd; to the pins, m hnr G will be over te
contaot 16, and hnr 9 $o gontaot 18, Assune agalm that the op-utor deprosses
oy A of the uybam transmitter, the saw tooth hu-a will move in agoordmmes

|

with the £ive unit codse,

2 jars
¢ 1 2 3 4 5

+ 4 ¥ 0 O Og4& |
the plus Signs representing movemsnt te he rights It will therefors be seen
that bar O, 1&143’. move while 3, 4, and 5, yemein at rest. Now bar O does
20t enter into tue tm wunik sode, it is Xnown for the purposes of this deserip-
tiom as snniwudmma awves o the right m;unusmhy of the
myboard, As will de escrised more Sheveugkly laver, if sy & 13 pressed
the Iayboard and say A At the same ¥ine eperatos in the tape transmiteer the
resultant would be sere. This wonld give the deciphering eperater ns indisa~
tiom of what mad u§m¢ at shis ;p-ht. The .mhnuu »ar gizenit is so
arranged that when a7 is $ie Xesultant, & dash will print which will indi~
oase $o the deciphering opsrator t&t he sheuld striks the dash oy, |

To resum, Xy 4, heving dbeen anm'su&; it will be observed that the
movemant of any or all bavs to ths right causes orank contast, Pigs 9, desail
21, to close, The srank contact was shown by Fige 3. Now eontant 2) is the
master sentast which curg&xns the system and until & key of the keyboard i»
mrghd thfo is no drain upon the dattery 38, }

The condition At this poist is shat bars 0, 1, 2 ase to tne Tight, con-
taot 21 ts elossd, which throws lonking magnet 52 timredy losking Mey-bars
with look 53, an per Figs §, the eireult being from the hattery 38 wire 67,
61, 59, 58, through contasts 21, wire 60, aoutects 56, G5, snd retuwen te
Wattery by wire 66, Also Dattery is presented t¢ £he Muyboard trsmaniiter
aontasks and tape tranamitter sontasis. Iz this connestion there will

f_fhus-fcr
ar 1, hassery 38, wire 66, eontast 55,

surrent through the sombinatisan
eontast 66, wire 'iO, thrmh scntsets 21, wire 68, lever 23, eontast 29.
%e eontast 1i, Shrough laver &, wire 69, t¢ mt 43, 'il'. 77, 16, P~
sistanes 40 aud relay 39, wire #4, 82, and return 1 httory, bar 2, battorr

39, I'h'o 66, santaat 55, contest 56, wirs 60, tkrough mmm 21. wire 63,
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Wwver 24, sontaet 31, to ccntadst 15, through lever 7, wire 70 to maguet 44,
wirs 78, 78, ¥esistance 40 snd relay 39, wire ¥4, 82, and return to battery;e
‘ar 5, battery 38, wirs 86, sontast BG, aontast 56, wire 60, through esntacts
21, wire 68, laver 25, oontast 32, 40 contadt 16, Shrough lever O, wite 71,
to maguet 45, wire 79, 76, resistance 40, and yelay 39, wive 84, 82 and veburs
to Dastery;~ bar 4, battery 38, wire 66, oontast 65, comtact 56, wire 60,
soutasts 21, wire 66, Jeves 26, contast B4 to comtast 18, laver 9, wire 72
to magnet 46, wire 80, 7€, rceistance 40 and | "

i
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relay 39, wire 84, 82 and return to battery;= bar 6 no circuit maﬂmoh a8 both
levers 27 and 10 réuniu at rest under the assumption of A in the Hoyvoard trans-
mitter and U in the tape tranmitter, the tape transmitter being
| lovers |

6 7 8 9 10
0({1’*&' Ow 5

. \ .
plus azain denoting levers to the right.

llow the above detailed description means, in the brief, that mamste 43,
44, }4'5 and 46 aré energized and have drswn their translator bars 1, 2, 8, and
4 to the right by means of the armatire baiiy yoked to thece bars as previously
d.eeoi’ibed. Now thie condition effects & selection amtng the stunt bara a':"xz. The
proper stunt bar £ni3 being in this case stunt bar of .letter R.When the trans~
lator bars moved to the right,crank contach 45 wvas ¢lesed vhich "released the
uni vergal har hozding the stunt bars up. The mauney in_ywh'i_oh» the universal bar
was releasced wos by energlsstion of uagnet 85 th_ué « battery 38, wire 82, 83,
contacts 49 wire 87 m@et 85 wire 63, contacts 21, wire 60, ooﬁta,ct 56, -con-.
tact 55, wire 66 and retura to battery;: _ |

As ptated before the R stunt bar drops in the tramlator bars lw';m. “he

stunb bar drsze dovn with it drag link 88 progenting the member 89 andl it slob

‘before the printing drive pin 91, The stunt bar at the sume time throws orank 93

which closes orank contacts 04 and a circuit is sct up fronm battery 65, wire 96
contacte 94, wire 97, printing magnet 86 and wire 98 return to battery., In prace
tico this battory 95 and battery 33 are of course jdemticel being shovn individusl

only for clearncss of circuit tracing. Algo the batterics are aimply to reprose

et & soarce of EJl.[» either machine or dattery for the equipment can be dosigmed

for » range of voltages. .

low upon magnet 86 beinz energized, rmmber 63 is driven forvard oporating
drive bar 90 by bell orank sbout shafs 100, Drive bar 90 fn turn operates the
proper plunger 10X which actustes the K key of the typewriter shovn at & in Pig.
9. Uhen drive bar 90 is'practicany at tho bottom of ite stroke it operates orank

92 and thereby crank lever cmbact .55,' moving levor 55 from contact 56 to contact



@®  REF 1p:241618@

~10-
B%. Thie action causes tuo things to happen - the tape step forward magnets 54
is operated, battery 33, wive 67, 61, HJ.. 62, contact 67, lever 65 and wirc.
66 xoturn to battery; and the opcening of combtoct 56 restores the gystem to
 normal by opening the batiory mply on the wirc 66 side: » Jocl:-magmet 52 releascs
permitting tranemibter bars 0, 1, and 2 to return 'to normal; and openinp crank
conitacts 21, universal bar magnet 85 releases and universal bar 535%%53 'Z”.&ﬁ bag
vhereupon transiator bars 1, 2, 3 and 4 roturn o noymal, orank contoct conbtrole
1ing print msgnet 86 roleases and print bar 90 rebwrns Yo noeual., Orank 92 le
ralboru and contact lever 65 is restored to contact 56 plscmg the system in
readiness fOr a uuccead.ine: oparation.

It ie mceésary now to explain the action of tha 0 vars of theléayboard
tranmitber and _traus].ator; Aa ‘batéife; steted when %«f&’ is "thé remultert of the
act ion of the Iéayboard tranémitter on ﬁhe tape transmitter nons of the translator
magnets 43, 44, 44‘;/5&:1& _4? will be operated. At the I/{(eyboard tzansmittor A how—
over the O 'ba;r moves {:6 the ri{;h"o upon preseing aay key._' “his closas conbacts |
| 132 snd if none of the tm.nsia.tbr magnots are cnergiged there will be no current
thru rolay 39, rolé.v 39 contacto @1 will then remain cl,osad. Under ﬁhéne oir-
cumstances & oirouit ie cl,osed. frcxn battery 38 wire 67, 64 contacts 41, wire
65, com:aote 22 wire 74, magnet 42 emd wire 75 return to battery, The energiza.tian
o7 magnet 42 moves translator aar 0 to the richt and s dash ip #oleoted and
printed on the typevn'iter which indicates to the dociphering opera.tgea that ho
also aha.n‘ Btz;ike & dagh éfb this pﬁint uwpon deoiphMt. The necessity of |
the z_ero‘barn is accordingly ﬁade appm. ‘mlélreasaﬂ for tm parallel cor
bination of resistancod 40 and relay 39 is so that b fairly esonsitive reley may be
used shunted by a reaist_;gg@:e of such value that the voltaze drep across tho com=
bination will not be great encuch to ‘ffe.cb the datistaotory operation of mep-
nets 43, 44, 45, 46, and 47 whetler oily one operates 9}:‘ whether all cper&tq.

It io necessary that réla_v 39 be inteiposed between bat;tery o.ziﬁ. magnets 43, 44,
45, 46, and &7 bt as o wvhother a lovw mnisttmco relay is uae& or & high resia~

fow Counil

tance relay shmntoll by afresistonce’is optional.

.
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THe pum;osé of the lock B3 le thab after the operator strikes a key all
suocced ing opératione be perfoméd before the keyboard is releageds Now vhile
" these succeeding aperstions will bo practically instenteneous still the necess~
ity will bYe a.ppafent for those indtamaa_lmn the operator strikes 'é.nother koy
too qaickly or in&dvertently. '

The opera.’c ion of enciphering a message heso therefore been described. The
pmcessea of decipherment are the inverae and it is not thought ueceasary to .
&0 mto grea.t detail. In the asmmption above ﬁhe cormunicant rececives the
léﬁ;er X in the comrmnica.t ton, Ao the sending opemtor and the receiving op+
e‘ratc»r have Mentical tapes, the deciphering operator strzkes K on his keybvoard,

' the tape sobsup ¥ and the resultant is A vhieh prints upon the typewriter and
io the letter d.ess.red to be com;mica.ted before the enciphering Procoss.

Ha.vin.,, rede the operation and applicuhion of this cryptograph olea.r e
claim:

»1s A mechanigm which autonstically eziciphe'ra & commmnication cn the

printéd page of the typewriter. | |

2, A mechaxiem using the five ix.ﬁit code ani & circular perforafed_
tape to oncipher e commnication on the'prmi@;d paze of the typewriter.'

3+ A unique, new, and novel mechanical and electrioa.l device fbr com-

bi.niuu the realltants of L koyboord transmitter and o ta@e transmitter to

4

" actuete the keyboard of & typewr:ter; N ) ’ ‘ : «

4, A unique, new and movel method of aotukting mechanically and
: electrics.uy the keyboard of & twmiﬁer after selec‘t;lom

FRE 6:. The desimm of & device wmch msy be placed, in front of, sud over

the koybosrd of the usneal commercial typewriter end willv ugon ¢perat jon of the
dévi’ce 'reem.lﬁ in perfoming a cryptogram ou the keys of the typevriter and hence
comnepning the typewriter to print & cryptogran which is am:oma.tic and in vhich

the cipher is nonurecurrent and therefore does not allov itself to decipherment,.

//j . VUitnosseds C S Signeds
7.51 Lo

K& Uithessed Signed:
L - .

{;’l;,'« . Signeﬁ.t



o

e
i
H

]

| eeyptosrEpGtEIT RO s o

v Fo e
fhe keybars 1 are pivoted-on & common shaft, 3, and held up by ine

dividual springs, 4. At 5 are shown the transmitter bars, the bars them=-

selves being designated 2. They are supported at their extremities by ball Q)
&».ux\r\.ww-’/b uaL JyWRLA L 6. %»MWO%WL ‘&:i
and roller bearings. the menner 1n whlch the bars control thelr contacts is

L\‘,...

shown for the foremost bar et 2, ifgﬁ%@%@a where;n 1tllS seen that thp@bar

“\-&Q,/Qdm
is yoked to contact lever 10, operatlngpgeaq;,about axis 8, thereby present-

: ing contact 3 to either contact %)when the bar is at its normal position to

.the left end held there by spring 9, or to contect 5)Wh6n the bar is dis=

placed to the right upon depressing & keybar. Still referring to Figureia,
proper terminals for wiring are arranged for on the insulating supports 6 and
7 as showm at 14 énd 15 for the front and back contacts and at 13 for the
lever contact by coiled wire 12, it being understood that the iever contact
is insulated from the freame at 1ll. ?he other five bars are directly behind

the baf shovm at 2, Figurezb, controlling identicael contects all of which

=]l0=
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are mounted on the insuleting supports 6 and 7. Behind these sets of cone

tacts is the master contact 39 of Figure 1 controlled by the crang;;ﬁ7‘in

uFiguresﬂo -This_cfank and its contact is shown in deteil in Figure 4, which
Wm dn ﬂw =,

will be discussed 1ater./& e iocklng mechanism for locking the transmitter

bars into position is shown es consisting of magnet 8 whose armature 9,

normally held by spring 10, when attractéd causes bar 6 to rock on pivot 7,

and lock the bars into position.

_’ﬁ‘

oduduer, ~ Magnet 30 is one of the set of trenslator bar magQ

nets; there being five more magnets behind it, each one equipped with an ar=
matu;e 29, bell crenk 'and couéling, 26 end 27, for moving the tfanslator bar
~controlled by ite The translator bars are showm at 11. Crenk 31 is bar 59
éf Figure 1 and operates contact 55 of Figure 1.; Crank 34 is crank 114 of
Figure.l, controlling contact 115 of Figu;e l. At lz:és sh;:; but one of the
set of 32 stunt'bars, the others being behind it. Tﬁe stunt bars are pivoted
at 13 andlare'éulled into .en alignment of slots on the translator bars under
the actién qfkspringsl4. Bach stunt bar is provided with a dreg link 16 which
is coupled to a member 18 at pivot pin 17.- Member 18 is provided with a slot
as shown and is pivoted and coupled to print'bar 19 at pin 36. Print bar 19
operates with a bell crank action about shaft 20 which is common to all the
print bars. When member 18 is drevn dowvnward it presents a slot before the
drive pin 36 which runs across the machine under all the slotted members as
shown at 31 in Figure 3, where 31 is seen provided with bearings 32 and 34
pivoted on common centers 33 gnd 35. In Figure 3 magnet 30 by its action on.
armature 36 will be seen to operate drive pin 31 upon being energized. In
Figure 2 anothér view is shown of this action, 35 being the magnet, 33 thé
srmature, 41 the pivot, and 36 the drive pine The magnet 35 acis upon its
armature sgainst the pﬁll of spring 40, which holds the armature in its
neutral position. When magnet 35 is energized drive pin 36 strikes the

slotted member 18 thet has been presented to it, and print bar 19 will be

' 3 39
driven down on plunger‘ﬁl. Plunger &6 and all other print plungers have

-11-
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common bearings at 38, and are held up in normal position by springs such

41

as 22 under pin &J. The plungers are thereby driven dovmward and the feet |
23 operate the pertaining typewriter keys.

Then print bar }'Slmoves dowvn at almost the end of its downward
stroke it operates: crank 37 which is crank 82 of Figure l. This crank is

common to all the print bars, and in Figure 3 at 37 is shown as rumning

R

across the machineA under all the print bars, In Figure 3 crank 37 is pivot-
ed at common centers 38 and 39, ‘As explaine_d, this crank serves to close

the circuit of the tape~step-forward magnet 47 of Figure 1 and also to open

(v © ¢§ Vwﬁ—
the circuit of the transmitter bar locking magnet 56 of Figure

Fina \G»'\s,c.ﬁ.a\% (JVQQ_

aterts=eit Asubsequent. c’earlng operations to restore the machine to normal.
il

In F:Lgure 3a ::ihelf 40 is provided forp’gmewbéng the tepe trans=

g 1

|
j“? ‘3? mtter into bee_tﬂ.on. The tape transmitter is usually in compact form with
. - nine terminals for external electrical comnections. At 16 is shown ons of
the nine spring clips, equally spaced and ﬁ;oun'bed upon an insulating block

17 for soldered electricel connections at 18. The nine terminals of the

vided. At 20, 21, 22, 25,' 24, and 25 are shown the six translator bar mag=

nets which actuate the translator bars of wh:.ch only one, 26, is shown. %%‘q
oo, Lwds Of) %p)\.w;t' &m 2g one \rw.&,-QQ

§ tape tre.n'smiﬂter fit under the nine spring clips. A dust cover 19 is pro-
e

-,»_—«--—-'/




