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The invention relates to cryptographic equip-
ment.

One object of the invention is to provide equip-

- ment whereby a message in plain text while it is

being printed will be translated into and printed

as & crybtogram and the translation will be au-

tomatically controlled by code elements on a rec-

ord, such for example as a perforated tape, and

thereby dispensing with the necessity of refer-~
ence to the code for the transmission, and facili-
tating and avoiding error-in translation.
Another object of the invention is to provide
equipment for printing the original text of a mes-

sage from a cryptogram and automatically con--

trolling the translation by the same or a like rec-
ord, thereby facilitating and avoiding error in
the printing of the translation from the crypto-
gram,

Another object of the invention is to provide
improved equipment which is adapted to simul-
taneously print the text of a message and 8 cryp-
togram with mechanism for controlling through

2 record with code-elements the translation of

the message into a cryptogram and the transla-
tion of the cryptogram into the original text of
the message.

4 still further object of the invention is to pro-
vide printing equipment which is adapted to en-
cipher and decipher communications according
to different codes.

Another object of the invention is to provide
cryptographic equipment which is operable at a
high rate of typewriting speed in enciphering and
deciphering communications, which provides the
maximum security against penetration and
avoelds accumulative errors.

Other objects of the invention will appear from
the detailed description.

The invention consists in the several novel fea-
tures which are hereinafter set forth and more
particularly defined by claims at the conclusion
hereof.

_.In the drawings: )

Figure 1 is a diagrammatic illustration of the
mechanism - for automatically controlling the
translation of the characters between a manual-
- 1y operated typewriting machine and an auto-
matically controlled machme for printing the
translation.

Figure 2 is a diagram of the electncal connec-
tions between the manually operable typewriting
machine and the automatically controlled print-
ing machine.

10

in elevation, of the typewriting machine in which
the keys are manusally operated.

Figure 4 is a view, partly in section and partly
in elevation, of the printing machine which is
controlled by the automatically controlled mech-
anism,

Figure 5 is a plan of the step by step feeding
mechanism for the tape which is provided with
code-elements.

Figure 6 is a section taken on line G—-—G of Fig-~

" ure 5.
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The invention is exemplified in equipment
which comprises a complete typewriting machine
26 which is manuslly and key operable; g print-
ing machine 24, which msy also be a complete
typewriting machine, for simultaneously printing
a translation of the matter typed on machine 28;
a tape f which functions as & code and is pro-
vided with perforations according to the code
used; and mechanism, controlled by the tape, for
controlling the translation and selection of the

letters or characters to be printed on the auto-

matically controlled machine 28 responsively to
the operation of the keys on machine 20.
Printing machine 24, illustrated in Fig. 4, is
provided with a standard set of key-levers 27 and
type-bars 28 respectively operable or controlled
by the keys 21, and g platen 26 for holding a sheet
on which the type-ba.rs 25 will print. Key-levers
21 are operable by solenoids 28, respectively,
which are selectively energized and controlled by

-automatic mechanism responsively to the depres-

sion of a key on machine 20.

The typewriting machine 28, illustrated in Fig.
3, is provided with a standard set of manually
operable keys 21 having designations of the let-
ters of the alphabet thereon, type-bars 22 con-

trolled or operable by the keys respectively, in -

any well known manner, according to the desig-
nations for printing the letters on the keys 21.
The machines 28 and 24, as illustrated, are of
standard motorized type and the printing mech- .
anism may be of any suitable or usual construc-
tion. The finger-pieces on levers 27 of machine -
24, which are operable by the solenoids 28, re-
spectively, are not necessary for operation by the
automstically controlling mechanism hereinafter

- described, but & complete standard typewritmg

80

machine on account of its availability.

The invention provides for the automatic se-
lection and control of the solenoids 28 to trans-
late a message typed in plain text on the ma-

. chine 20 to a printed cryptogram on the machine

Figure 3 is a ‘vxew partly in section and partly 68

24 and also to translate the cryptogram typed on
machine 20 to its original text on the machine
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28, These ftranslations are controlled by the
code-elements on 2 tape § and mechanism con-
trolled by the tape, during the depression of the
keys for {yping a message on meachine 26. .

Each key on machine 28 has associated there-
with & pair of normally open switches 29 and 80
which are closed when the key is depressed in
typing a letter on machine 28. Switches 28 con-
trol the flow of current from battery 8 via con-
ductor ¢! for energizing the solenoids 28 for the
individual operation of the key-levers 27 on ma-
chine 24 when the key 2{ is depressed. The cur-
rent from the solenoids 28 flows via a branch
conductor ¢! to the negative side of battery 8.
Switches 38 control the flow of curren{ from bat-
tery 8 between conductor c!! which is connected
to the positive side of said battery, and a con-
ductor ¢? to the code-connected mechanism here-
inafter described, for controlling the mechanism
for selectively controlling the operation of the
solenoids 28 on the machine 24.

Conductors 35 lead froni each of the key-con-

- trolled switches 29, respectively, for supplying
current via the controlling mechanism herein-
after described to the solencids 28 which auto-
matically control the typing on. the machine 24.
In Fig. 2 the letters are indicated with the con-
ductors 33 which are connected to said switches,
and the letters which are printed on machine 24
through the energization of the solenoids 28 are
indicated with the solenoids, respectively.

The mechanism for selectively controlling the
operation of the solenoids 28 for shifting the key-
levers 27 on machine 24 comprises a group r of
thirteen normally open switches which are auto-
matically controlled by the code-elements or per-
forations on the tape / by mechaenism hereinafter
described. This group r comprises switches desig-
nated 71, 72, 23, 74, 75, 76, 77, 8, 99, 710, 711, 12, r13
each of which comprises two sections which are
connected together. In Fig. 2 these sections are
-shown separated for clarity in illustration, al-
though secured together for simultanecus closing
by one of the eclectromagnets hereinafter de-
scribed. Each section includes g set of thirteen
stationary contacts 3f and a movable set of thir-
teen. movable contacts $2 respectively engageable
with the contacts 8!. Each conductor 35 lead-
ing from thirteen of the key operable switches 29

is connected in arithmetical progression to thir-

teen sections of the group of switches r and each
conductor 35 leading from the other thirteen
switches 29 is connected in arithmetical progres-
sion to the contacts 3! of the other thirteen sec-

tions of the group of switches 7, as illustrated in -

Fig. 2. For example, in the section of switch ri
which is connected by a conductor 35 to the switch

29 associated with the key-lever 2! for printing’

the letter “A” on machine 28, the first contact
3i from the left is connected to the second con-
tact of switch 72, the third contact 3! of the
switch 73, the fourth contact 31 of the switch 74,
. the fifth contact 31 of the switch 75, the sixth
contact 8§ of the switch 79, the seventh contact
31§ of the switch 77, the eighth contact 3§ of switch
78 the ninth contact 3{ of the switch r9, the tenth
- contact 81 of the switch 719, the eleventh contact
31 of the switch 71!, the twelith confact 3{ of
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of sald switches are connected in series as ilius-
trated in Fig. 2.
~ 'The connections between the switches of group
7 and the solenoids 28 include 2 switch k& which
comprises twenty -six movable members k! which
are conjointly shiftable by @ bar k2. The mem-
bers k! of switch k are shiftable by an electro-
magnet m? which is automatically controlleg by

perforations 77 in the tape f. Each switch-mem-
ber k! is adapted alternately to engage confacts
%* and %3 and is normally held by a spring &% fo
engage a contact X% When magnet m’ is ener-
gized all of the members k! will be shifted into
engagement with contacts k3, respectively. The
alternating contacts &* of switch % are connected
by conductors 352 and 35° to the series-connec-
tions between the sections of the thirteen switches
of the group r. The switch k functions to con-
nect each of the conductors 352, 350 to either of
an adjacent pair of solenoids 28.

The connections between the group of switches
7 and the switch k include a switch ! which com-
prises twenty-six movable member !’ which are
connected for conjoint manual shift by a bar .
Said switch { provides a path for current from
each of said conductors 3%%, 35, via a contact I*
and a switch-member I’ to the solenoid 28 to the
right of the solenoid by contacts k3, k%, to which:

" said conductors are connected when the switch-

36

35

40

members I’ engage contacts 4. The switch !
functions to change the selection of solenoids 28
which are energized when the keys 2l are de-
pressed, for use in translating a cryptogram
printed on machine 28 for typing the original
text on the machine 20, as hereinafter described.

The connections between the key operable
switches 28 and the solenoids 28 for controiling
the printing operations on the machine 24, make
it possible to selectively control the operation of
any of the solenoid magnets 28 so that each key
21 on the machine 20 may control the printing

‘ of any letter of the alphabet on machine 24. o

48
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switch 712, and the thirteenth contact 3 of the

switch 7r13.- Each switch 29 is adapted, by means
of these connections, to conduct current to one
of the sections of all of the group of switches r.
The contacts 32 of one section of each of the
thirteen switches of group r are connected in
series and the contacts 32 of the other sections

70

75

A group e comprising electromagnets e, €2, €3,
et, €5, e8, 7, e8, €8, elY, gll, e12 ¢13 which functlon
to c105e the switches 71, 12, 1'3, 74, 75, 78, r7, 18, 15,
710, 711 712 713 of the group 7, respectively. This
series of magnets is selectively controlled by the
perforations in the tape f.

The mechanism for automatically and se-
lectively controlling, from the tape, the magneis
of group e to close the switches of group r com-
prises: a series of permutatably closable switches
s, §2, 3, s4, s, s6; a series of switch-contacts ¢?,
c2,.c3, ¢4, ¢5, b, ¢7 which are adapted to receive
current through the perforations in tape f; a se-
ries of electromagnets m!, m2, m3, mt, m5, mé, m"
which are controlled respectively by the contacts
which receive current through said perforations;
mechanism for advancing the tape one step after
each printing operation; and a group z of man-
ually shiftable switch-members u2, u3, u$%, uf, u%,
Wi, us, uf, w0, u1, y'2, 413, which are connected
for simultaneous shift by a bar u!4, and connec-
tions between the group of switches u and the
group of magnets e for varying the selection in .
group ¢ when the machines 20, 24 are used for
translating a cryptogram to the orlgmal text of
the message.

The tape 7 is advanced one step following each
depression of a2 key 2{ on machine 28 by & drum
p! which is provided with sprocket teeth for en-
gaging perforations p* in the tape f. Drum p!
is journaled in a frame p? and is rotated step-
by-step by mechanism comprising a ratchet wheel
p°, a pawl p% a pivot lever p?, and a spring p®
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which imparts the drum-advancing stroke to

said pawl. Lever p7 is shifted for the idie stroke
of said pawl by an electromagnet m® which is

connected to receive current from switches 38 via

the conductor ¢®. A conductor ¢'® leads- from
megnet m® to the negative side of the battery 8.
‘This mechanism advances the tape one step after
each depression of a key 21 of machine 20.

The perforations in the tape f are permutably
arranged along seven longitudinal lineg for en-
gagement with the drum of switch-contacts c!,
c3, c3, ¢, c5, c8, ¢7, respectively. . A switch con-
tact ¢® constantly contacts the drum and is con-
nected to receive current from the conductor ¢®
through the key-operable switches 36. Current
from the drum p' passes: to switch-contact ¢!,
through the perforations f! in the tape f, for en-
ergizing magnet m! which shifts the switch s!;
to switch-contact ¢ through the perforations f2
in the tape 7, for energizing magnet m? which
shifts the switch s2; to switch-contact ¢3, through
the perforations 73 in the tape #, for energizing
magnet m3 which shiffs the switch s3; to switch-
contact ¢t through the perforations /¢ in the tape
f, for energizing magnet m* which shifts the
switch s¢; to switch-contact c?, through the per-
forations f5 in the tape f, for energizing magnet,
m® which shifts the switch s5; to switch-con-
tact 8, through the perforations 7% in the tape
f, for energizing magnet m® which shifts the
switch s%; and to switch-contact ¢7, through per-
forations f7 in the tape f, for energizing the elec-
tromagnet m? which is adapted toc shift the
switch k. 'The perforations /1, /2, f3, 74, /5, /8 in
the tape are transversely aligned in pairs so they
will coact to simultanecusly energize a pair of
electromagnets m!, m?, m3, m*, mS, mé, for exam-
ple m? and m3; m! and m*; m? and m*; m3 and
m#; m! and mS; m? and m%; m? and mf' mt and
m3; m! dnd m®; m? and mt; m3 and mS; mt and
mS; and m5 and mS. Each pairing is adapted to
permutably control the closing of & pair-of the s
series of switches for circuits for energizing the
electromagnets of the e series, respectively. The
perforations. 7 in the tape are arrenged longi-
tudinally with transversely aligned alternately

. suceessive pairs of the perforations which con-
trol the magnets m! to mS, inclusive, or two steps
apart so that contact ¢7 will receive currens from
the drum at alternate stations for energizing the
magnet m7 to shift switch & during alternate de-
pressions of the keys 2§.-

" With the code perforations illustmt-ed in the
tape f in Fig. 1, the switches s1, $2, &3, 84, 55, 36 can
be permutably closed by the electromagnets i,
m32, m3, m4, m5, m® for selectively contrclling the
solenoids 28 of machine 24, as follows: When

switches s2, s8 which are controlied by & pair of -

perforations 73, 73, are closed, current will pass
from the battery 8, via conductor ct?, the switch
30 closed by the depressed key, conductor c°,
switch 3%, conductor 38, the left hand contacts
of switch s3, and conductor 38 to energize mag-

net e! arid close switch r! while the contacts ki,

k* of switch k are engaged; when switches s2, s’

10
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. S
to energize magnet e3 which will close switch =

- while the contacts ki, k* of switch k are engaged;

when switches g1, s* are closed in the same man-
ner and magnet m7 is simultaneously e
switch k will be shifted to engage contacts k2, k3;

‘when switches &2, s, which are controlled by per-

forations 732, 4, are closed, current will flow from
the depressed switch 38, via conductor c?, switch

- 8%, the second contacts from the left of switch 74,

switch u3, to energize magnet e3.which will close -
switch 73 while the contacts k2, k* of switch k ave -
engaged; when switches 82, s* are closed in the

same manner and magnet m?, which is controlled
by a perforation f7, is energized, switch #* will
be closed and switch & will be shifted to engsge
contacts k!, ¥3; when switches s3, s, which are
controlled by perforations f3, f¢, are closed, cur-
rent will pass from the closed switch 38, vie con-
ductor ¢ the right hand contacts of switch s3
the second contacts from the right of switch g4,
switch w4, to energize magnet e which will clese
switch ¢ while the contacts ki, k¢ of switch k are
engaged; when switches g3, 3¢ are closed and mag-
net m7 is simultaneously energized, switch ¢ will
be closed in the same manner and switch & will

.be ghifted to engage contacts.%!, k*; when switches

. 81, 8%, which are controlled by perforations 7, 5,

30

35

40
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are closed. current will flow from . the closed
switch 30, via cenductor ¢®, switch s!, conductor
£0, the first contdcts at the left of switch s°,

‘switeh 45, to energize magnet ¢ which will close

switch 75 while the contacts k?, k¢ of switch k& are
engaged; when switches s!, 8% are closed, and
magnet m’, which is controlled by perforation f7,
is simulta.neously energized, switch r° will be
closed in the same manner and switch & will be
shifted to engage contacts k!, &3; when switches
s%, 3%, which are controlled by perforations 72, 75, .
are closed, current will flow from the closed switch
38, via conductor ¢®, switch s2, conductor 8§, the
second contacts from the left of switch 85, and
switch %, to energize magnet e® to close switch
78 while the contacts k!, k¢ of switch % remsin
engaged; when switches 33 5 are clozed, end meg-
net m? is simultaneously energized, switch 78 wiil
be closed in the same manner and switch & will-
be shifted to engage contacts k3; when switches
%, 8% which are controlled by perforations f3, f5,
are closed, current will flow from the closed switeh
38, via conductor ¢, the right hand contaets of

" switeh 83, conductor 4{, the third contacts from

- the left of switch s% and switch u7, to energize

68

magnet e” which will close switch 77 while the con-
tacts k1, k* remain engaged; when switches 3, g%
are closed and magnet m7 is simultanecusly en-
ergized, switch 7 will be closed in the same man-

ner and switch k& will be shifted to engage con-
tacts k3; when switches s4, s% which are controlled
by perforatlons 14, 3, are closed current will flow
from the closed switch 30, via conductor ¢®, the

- right hand contacts of switch s¢, conductor 42 the

. second contacts from the right of switch st, and

45

are_closed, and electromagnet m7, which is con-~

‘trolled by perforation f7, is simultaneously ener-

- gized, switch r! will be closed in the same man- B

ner and switch k will ' be automatically shifted to
engage contacts k1, k® and vary the selection of
‘the solenoid 28; when switches s!, st, which are
. controlled by a pair of perforations 7, 75, are

closed, current will flow via conductor 9, trom
"the depressed switch 30, switch s!, conductor 48,
the left hand contacts of switch r, and switch »2,

70

75

switch u%, to energize magnet e® which will close
switch r® while the.contacts k1, k* of switch & re-
main engaged; when switches s‘ 8 are closed, and
magnet m1 {s simultaneously energized, switch r8
will be closed in the same manner and switch &
will be shifted to engage contacts k3; when the
switches s, 35, which are controlled by perfora-

“tions 11, f5, are closed, current will flow from the

closed switch 38, via conductor ¢®, switch s!, con-
ductor 48, the first contacts to the lett of swltch
s%, and switch %%, to magnet e® which will close
switch r* while the contacts k!, k* of switch k re-
main engaged; Whenswitchessl s% are closed
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and meagnet m7 is simultanecusly energized,
switch 70 will be closed in the same manner and
switch E will be shifted to engage contacts %2, k3;
" when switches s?, s%, which are controlled by per-
forations f2, 78, are closed, current will flow from
the closed switch 38, via conductor c®, switch s?,
conductor 38, to the second contacts from the left
of switch s8, and switch u19, to magnet €' which
will close switch 71° while contacts kt, k¢ of switch
k remain engaged; when switches s?, s are closed,
and meagnet m' which is controlled by a perfora-
tion 7,.is energized, switch 71° will be closed in
. the same menner and switch & will be shifted to
engage contacts &, k3; when switches §3, s% which
are controlled by perforations 73, 76, are closed,
current will flow from the closed switch 38, vie
conductor ¢?, the right hand contacts of switch
g%, conductor 82, the second contacts from the
right of switch sb, and switch #'2, to energize mag-
net €2 which will close switch 712, while contacts
&, ‘B* of switch k remain energized. When
switches 8%, s8 are closed, and magnet m?, which
is eontrolled by perforations f7, is simultaneously
energized, switch 712 will be closed in the same
manner and switch k shifted to engage contacts
%, &3; when switches s, 85, which are controlled
by perforations f5, /¢, are closed current will fiow
from the closed switch 80, via conductor ¢?, the
right hand contacts of switch s% conductor 43,
the right hand contacts of switch sf, and switch
%1% {o energize magnet e!? which will close switch
713 while contacts !, k¢ of switch k remain en-
gaged. When switches s5, s% are closed, and mag-
net m', which is controlied by & perforttion 7,

is simultaneously energized, switch 73 will be .

closed in the seme manner and switch k& wiil be
shifted to engage contacts k?, k3.
formed of insulating material so that current will
pass from the drum to the contacts ¢, ¢3, ¢3, ¢4,
c3, ¢8, ¢7 only when the perforations permit them
to engage the drum.

To exemplify the variations in the letters which
may be printed on the machine 24 in response
to the depression of a key on mechine 28 through
the automatic and selective tape or code-con-
trolled mechanism, the selection or printing of the
letters of the alphabet on machine 24 will next
be described in connection with the key-lever for
printing “A” on machine 28, which is controlled
by the upper sections of the group of switches
shown in Fig. 2. .

With the code on the tape f illustrated in Fig. 1,
the depression of the key 20 for printing “A” on
machine 20 while contacts ¢2 and ¢3 engage the
drum ' through perforations f2, /3, at the closed
switch 88, close circuits for energizing magnets
m? and m3 to close switches s2, s3 for energizing
the magnet e! to shift switch 7! through the fol-
lowing circuit from the switch 28 which is closed

by the depressed key: Conductor c9 switch s2,.

conductor 38, the left hand contact on switch s3,
electromagnet e!, and conductor c0. Switch 7!
will then establish a ecircuit from conductor c!i,
via the closed switch 28, a conductor 35, the left
hand pair of contacts on the upper section of
switch 71, a conductor 352, a contact k4,'a switch-
member k!, for energizing the magnet 28 which
cperates the key-lever 27 for printing the letter
" “A’” gn the machine 24. The tape f is advanced
one step when the depressed key 2i is released,
and perforations 72, /3, /7 will be moved into posi-
tion for engagement of switch-contacts ¢?, ¢ and
e? with the drum p!. The next depression of the
same key 21 will cause the magnet e! to be ener-
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gized to shifi switch 7! as before described, and
electromagnet m7 will receive current via contact
¢ and hold the switeh E in its alternate position
to engage contacts k3. Current will fhen fiow
from the closed switch 28, via & conductor 385, the
left hand pair .of contacts on the upper section
of switch 7!, conductors 36* and 58, a contact ¥,
switch member I’,-a contact X3, and & switch-
member k!, to energize the solenoid 28 for caus-
ing the letter “Z” to be printed on machine 24.
When the key 21 for printing “A” on machine

20 is next depressed, contacts ¢! and c? will re-

ceive current from drum p! through perforations
f1, 7% and magnets m! and m* will be energized
to close switches st and s? for energizing the mag-
net e2 to shift switch 72 through the following cir-
cuit from the switch 29 which is clesed by the de-
pressed key: conductor ¢®, switch sl, conductor
40, the left hand contact on switch s¢, switeh %3,
electromagnet e2, and conductor c%. Switch 72
will then be closed to establish g circuit from con-
ducter ¢!, via the closed switch 28, & conducior
35, the second peair of contacts from the left of
switch 72, 2 conductor 352, a contact k%, and &
switch-member k! for energizing the magnet 28
which shiffs the key-lever 27 which causes the
letter “C” to be printed on the megchine 24, The

tape 7 is next advanced one step when the de-

pressed key 24 is released, so that s perforziion
F7 will permit switch-contact c7 to receive current
from the drum p! to energize magnet 27 and con-
tacts ¢!, ¢* will also receive current through per-
forations f1, 4. The next depression of the same
key 21 will cause the magnet €? to be energized
to shift switch 72 as before described and elec-
tromagnet m7 is energized by current from con-
tact ¢7 to hold the switch k in its alternative posi-
tion. Current will then flow via the second pair

:'of contacts from the left of switch 72, a contact I3,

40

[
o

60
88
1]
86

70

76

-to engage contacts k3.

8, switch Z’, & contact %3, switch member %! and
energize the magnet 28 which operates the key-
lever for printing “B” on machine 28. Upon re-
lease of said key-lever 21 the tape f wiil be again
advanced one step and will bring the next trans-
versely aligned perforations 2, f¢ to the contacts
c3, ¢ .
If the key 2{ for printing “A” on machine 28
is next depressed, contacts ¢2, ¢t will receive cur~

rent from drum p! through perforations s2, 74 so

that magnets m?, m* will be energized and close
switches s2 st for energizing the magnet e3 to
shift switch 73 through the following circuit
from the switch 29 which is closed by the de-
pressed key: Conductor ¢%, switch s?, conductor
39, the second contact from the left on switch
st, switch 3, electromagnet e3, and conductor
c!%. Switch 73 will then be closed to establish
a circuit via conductor c!1, the closed switch 28,
a conductor 35, the third pair of contacts from
the left on contact switch 73, g conductor 35
and a contact &* for energizing that magnet 28
which is connected to shift the key-lever 27 for
printing the letter “E” on machine 24. The
tape f is next advanced one step when the de-
pressed key 21 is released, so that a perforation
f7 will be in position to permit switch-contact
¢’ to engage the drum p! to energize magnet m?
and contacts ¢! ¢t can receive current through
perforations f1 f4. ‘The next depression of the
same key 2f will cause the magnet €3 to be ener-
gized to shift switch 73 as before described and
the electromagnet m’ to receive current from
contact ¢” and hold the switch &k in a position
Current will then flow
via the third pair of contacts from the left of
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switch 73, a conductor 85, a contact I3 a switch
member I’, s contact X® and a switch-member

K*, for energizing that magnet 28 which operates

the key-lever 27 for printing “F” on machine 24.
Upon release of said key-lever 2{ the tape f will
be again advanced one step and will bring the
next transversely aligned perforations. f3, j4 to
the contacts ¢3, ¢t
If the key 2 for printing “A” on machine 20
is then depressed, contacts c?, ¢t will receive cur-
“rent from drum p! through perforations f3, 4 so
that magnets m3, m* will be energized and close
switches s3, s¢ for energizing the magnet €4 to
shift switch ¢ through the following circuit from
the switch 29 which is closed by the depressed
key: Conductor c¢® switch s, conductor 38, the
second contact from the left on switch s%, switch
u%, electromagnet ef, and conductor c!®. - Switch
r* will then establish a circuit from conductor
"¢l via the closed switch 29, a conductor 85, the
fourth pair of contacts from the left of switch
4, & conductor 3§%, and a contact k* for energiz-
ing that magnet 28 which. is connected to shift
the key-lever 27 for printing the letter “G” on
machine 24. The tape f is next advanced one
step when the depressed key 21 is released, so
that perforation f7 will permit switch-contact ¢7
to engage the drum p! and contacts ¢3 and ct
will receive current through perforations 3 and
¢%. - The next depression of the same key 21 will

cause the magnet e? to be energized to shift

switch 7* as before described and the electro-
magnet m7 to receive current from contact. ¢7
and the switch % in g position to engage contacts
k3. Current will then flow via the fourth pair of
contacts from the left of switch 74, a conductor

8%e, & contact I, a switch-member I’, a contact

k3% and a switch-member k! for energizing the

. magnet 28 which shifts the key-lever 27 for print-

ing the letter “H” on machine 24. Upon re-

lease of key-lever 2{ the tape 7 will be again

advanced one step and will bring the next trans-

. v$rsely aligned perforations f2, /5 to the contacts
cl, 5,

If the key 2( for printing “A” on machine 20
is again depressed, contacts ¢!, ¢® will receive cur-
rent from drum. p! through perforations 11, /5 so

- that magnets mi, m5 will be energized and close
switches s!, §° for energizing the magnet €5 to
shift switch 7% through the following circuit from
the switch 28 which is closed by the depressed
key: . Conductor %, switch s!, conductor 408, the
left hand contact on switch s5, switch 45, electro-
magnet e5. and conductor clo,
then establish a circuit from conductor cl. via
the’ closed switch 29, a conductor 28, the fifth
pair of contacts from the left of contact switch

Switch 78 will-
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5. a conductor 35 and a contact k* for energiz- -

ing that magnet 28 which is connected to the
key-lever 27 for printing the letter “I”” on ma-
chine 28, The tape f is next advanced one step
when the depressed key 214 is reieased, so that a
perforation f7 will be in position to permit switch-
~entact €7 to engage the drum p! and contacts
rt gnd ¢8 will receive current through perfora-
tions 1 and f5. - The next depression of the same
key 21 will cause the magnet e5 to be energized
tn shift switeh 7% as before deseribed and elec-
t-omagnet m7 to recelve current from contact
o7 and hold-the switch k in position to engage
contacts k3, -
“wafr of enntocts from the left of switch 75, s, con-

~ contact K%, and a switch-member k! for ener-
_ gizing the magnet 28 for operating the key-lever.

Current will then flow via the fifth

@5
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-and conductor ¢1°,

5

for printing the letter “J” on machine 24. Upon
release of said key-lever 2i the tape f will be
again advanced one step and will bring the next
transversely aligned perforatmns 72, 5 to the
contacts ¢3, ¢,

If the key 21 for printing “A” on machine 28 is
again depressed, contacts ¢?, ¢ will receive cur-
rent from drum p! through perforations 72, /5 so
that magnets m?, m® will be energized and close
switches s2, s for energizing the magnet €8 to
shift switch ¢ through the following ecircuit from
the switch 29 which is closed by the depressed
key: Conductor c9 switch s2, conductor 39, the
left hand contact on switch s5, switch 8, electro-
magnet ef, and conductor ¢!0, Switch 76 will then
establish & circuit from conductor cu, via closed
switch 28, a conductor 35, the sixth pair of con-
tacts from the left of contact-switch 7%, s con-
ductor 352, and a contact k* for energizing that
magnet 28 which is connecfed to shift the key-
lever 27 for printing the letter “K” on the ma-
chine 24. - The tape f is advanced one step when
the depressed key 21 is released, so that a perfo-
ration f7 will permit switch-contact ¢7 to receive
current through perforations s and /5. 'The next -
depression of the same key 2! will cause the
magnet ef to be energized to shift switch 78 as
before described and electromagnet m? to receive
current from contact ¢ and hold the switch & in
position to engage contacts k3. Current will then
flow via the sixth pair of contacts from the left
of switch 7% 2 conductor 85, a contact I3, a
switch-member I, a contact k3, and a switch-
member k! for energizing that magnet 28 which
is connected to shift the key-lever 27 for print-
ing the letter “L” on machine 24. Upon release
of said key-lever 2{, the tape f will be again
advanced one step and will bring the next trans-

vversely aligned perforations 73, f5 to the contacts

c3, cb,

If the key 21 for prmtmg “A” on machine 20 is
next depressed, contacts ¢3, ¢® will receive current
from drum p! t;hrough perforations f3, /5 so that
magnets  m3, m5 will be energized and close
switches ‘83, $5 for energizing the magnet €7 to
shift switch 77 through the following circuit from
the switch 29 which is closed by the depressed
key: Conductor ¢, the right hand contact of
switch s3, conductor 44, the third contact from
the left on switch s, switch «7, electromagnet 7,
Switch r7 will then be closed
to establish a circuit from conductor ¢li, via the
closed switch 28, a conductor 85, the seventh pair
‘of contacts from the left of contact-switch 77, a
conductor 3% and a contact k* for energizing that
magnet 28 which is connected to the lever 27 for
printing the letter “M” on the machine 24. The
tape 7 is next advanced one step when the de-
pressed key 21 is released, so that & perforation
17 will permit switch-contact ¢ to receive current
from the drum p! to energize magnet m? and con-

tacts 3, cf to receive current through periora-
-tions f3, f5.

The next depression of the same key
2{ will cause the magnet €7 to be energized to

98 shift switch r7 as before described and electro-

magnet m7 to receive current from contact ¢ to

- hold the switeh % in position to engage contacts
- k3,

Current will then flow via the seventh pair
of contacts from the left on switch 77,'a conductor
3%s, a contact B, a switch-member I’, a contact

_ K3, and a switch-member k!, for energizing that

75

magnet 28 which is connected to shift the key-
lever 27 for printing the letter “N” on machine
24." Upon release of sald key-lever 21 the tape f
will be again advanced one step and will bring the
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- next transversely.aligned perforations #4, 5 to the
- contacts ¢, ¢5.
If the key 21{ for printing “A” on machine 20 is
- next depressed, contacts ¢, ¢5 will receive current
from drum p! through perforations 4, 55, so that
magnets m?, m® will be energized and. close
switches 8%, s® for energizing the magnet &' to
shift switch 7% through the following circuit from
the switch 29 which is closed by the depressed
key: Conductor ¢® the right hand contact of
switch st conductor 42, the third contect from
the left on switch s5, switch u8, clectro-magnet
8, and conductor ¢! Switch 2 will then be
closed to establish g circuit from conductor ¢,
via the closed switch 23, a conductor 38, the
eighth pair of contacts from the left of contact-
switeh 78, and a conductor 38* for energizing that
meagnet 28 which is connected to shift the key-
lever 27 for printing the letter “O” on the ma-
chine 28. The tape f is next advanced one step
when the depressed key 2{ is released, so that a
perforation 77 will permit switch-contact ¢? to

&
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receive current from the drum p' o energizen

magnet m7 and contacts c% ¢° to receive current
through perforations yé, 5. The next depression
of the same key 2{ will cause the magnet €3 to be
energized to shift switch 78 as before described
and electromagnet m? to receive current from
contact ¢7 to hold the switch % in position teo
engage contacts k3. Current will then flow via
the eighth pair of contacts from the left on
switeh 78, a conductor 382, a contact B, a switch-

" member U, o contact k3, and a switch-member k!
for energizing that magnet 28 which is connected
to shift the key-lever 27 for printing the letter
“P” on machine 24. Upon release of said key-
ilever 2i the tape f will be again advanced one step
and will bring the next transversely aligned per-
forations f1, 78 to the contacts ¢!, 5.

If the key 2f for printing “A” on machine 20
is next depressed, contacts ¢!, ¢® will receive cur-
rent from drum p! through perforations jft, f8
so that the magnets m!, m8 will be energized and

~ close switches s!, s8 for energizing the magnet e®
to shift switch 7° through the following circuit
from the switch 29 which is closed by the de-
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pressed key: Conductor c®, switch st, conductor

40, the left hand contact on switch s¢, switch u5,
electromagnef, e?, and conductor c10.  Switch 79
will then be closed to establish a circuit from
conductor ¢!t via the closed switch 29, a conductor
25, the ninth pair of contacts from the left of
contact switch 79, °a; conductor 35%, and a contact
k4 for energizing that magnet 28 which is con-
nected to shift the key-lever 27 for printing the
letter “Q” on the machine 24, The tape fis next
advanced one step when the depressed key 21 is
-released, so that a. perforation f7 will permit
switch-contact ¢7 to receive current from the drum
p! and contsacts ¢!, ¢8 will receive current through
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perforations 7!, 8. The next depression of the

same key 21 will cause the magnet e® to be ener-
gized to shift switch ® as before described and
" electromagnet m? to receive -current from con-
tact €7 to hold the switch % in position to engage
contacts k3. Current will then flow via the ninth
pair of contacts from the left on switch 79, a con-
ductor 359, a contact I3, a switch I, a- contact k3,
& switch-member k!, and-energize that magnet 28
which is connected to shift the key-lever-27 for
printing the letter “R” on machine 24. Upon re-
lease of said key-lever 2 the tape / will be again
advanced one step and will bring the next {rans-
versely aligned perforations /2, /8 to.contacts ¢3, cf.
If the key for prlnting “A” on machine 20 is

65
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_contacts k3.
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next depressed, contacts ¢32, ¢® will receive current
from drum p! through perforations 2, 78, so that
magnets m2, m® will be energized and close
switches s?, s¢ for energizing the magnet ¢’ to
shift switch r10 through the following circuif
from the switch 29 which is closed by the de-
pressed key: Conductor ¢, switch &3, conductor
38, the second contact from the left on switeh
88, switch ui° electromeagnet €19 and conductor
ct®, Switch 710 will then be closed to establish a
circuit from conductor c!!, via the closed switch
28, a conductor 3§, the eleventh pair of contacis
from the left of contact-switch 719, & conductor
38, and & contact &%, for energizing that magnet
28 which is connected to shift the key-lever &7
for printing the letter “S” on the machine 24.
The tape § is next advanced one step when the
depressed key 2{ is released, so that & perfora-
tion f7 will permit switch-contact ¢7 to receive
current from the drum p! to energize magnet m’
and contacts c¢2, ¢ {o receive current through
pereforations j3, /6. The next depression of the
same key 21 will cause the magnet e1° to be ener-
gized to shift switch 71 gs before described and
electromagnet m’ to receive current from con-
tact ¢ to hold the switch & in position to engage
Current will then fiow via the tenth
pair of contacts from the left on switch 719, g con-
tact B3, a switch I’, 2 contact &3, a switch-mém-
er k', and energize that magnet 28 which is con-
nected to shift the key-lever 27 for printing the
letter “T” on machine 24. Upon release of said
key-lever 20 the tape / will be again advanced
one step and will bring the next transversely
aligned perforations /3, /¢ to the confacts c3, cb.

If the key for printing “A” on machine 26 is next
depressed, contacts ¢3, ¢f will receive current from
drum p! through perforations 73, %, so that mag-
nets m3, m% will be energized and close switches
$3, 38 for energizing the magnet e!! to shift switch
rit through the following circuit from thé switch
29 which is closed by the depressed key: Conductor
c8, the right hand contact of switch s3, conductor
41, the third contact from the left on switch s5,
switch u!!, electromagnet e!l, g conductor c'°.
Switch 71! will then be closed to establish s cir-
cuit from condtctor c!i, via the closed switch 28,
& conductor 38, the cleventh pair of contacts

from the left of switch %, a conductor 86° and

a contact k* for energizing that magnet 88 which
is connected to shift the kKey-lever 27 for printing
the letter “U” on the machine 24. The fape f is
next advanced one step when the depressed key
2t is released, so that & perforation f7 will per-
mit switch-contact ¢ to receive current from the '
drum p! to energize magnet 7% and contacts ¢3,
¢8 to reteive current though perforations 3, 78.
The next depressicn of the same key 20 will cause
-the magnet e!! to be energized to shift switch 72 -
as before described and electromagnet m7 to re-
ceive current fom contact ¢ to hold the switch &
in position to engage contact %X3. Current wili
then flow via the eleventh pair of contacts from
the left on switch 711, a contact B, a switch I’, &
contact k3, switch-member X%, and energize that
magnet 28 which is connected to shift the key-
lever 27 for printing the letter “V” on machine
24. Upon release of said key-lever 2§ the tape f

will be again advanced cne step and will bring
the next transversely aligned pertoratlons 74 f
to the contacts ct, ¢8. -

If the key 2{ for printing “A” on machine 26
is next depressed, contacts ct, ¢® will receive cur-
rent from drum pt through perforations f4, s,
S0 that magnets mt, m® will be energized and
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close switches s?, 3% for energizing the magnet e?
to shift switch 712 through the following circuit
from the switch 28 which is closed by the de-
pressed key: Conductor c?, the right hand con-
tact of switch s%, conductor 42, the fourth con-
tact from the left on: switch s%, switch u12, elec-
tromagnet e!2, and conductor c¢i®. Switch 712
will then be closed to establish a circuit from
conductor ¢!!, via the closed switch 2§, a con-
ductor '35, the twelfth pair of contacts from the
left on switch 712, a conductor 38, and a contact
k4 for energizing that magnet 28 which is con-

10

nected to shift the key-lever 27 for printing the -

letter “W” on the machine 24. The tape f is
next advanced one step when the depressed key

15

210 is released, so that a perforation /7 will permit -

- switch-contact ¢ to receive current from the
drum p' and contacts ¢t and c® to receive cur-
rent through perforations 74, f6. The next de-

pression of the same key 20 will cause the magnet

el? to be energized to shift switch 712 as before
described and electromagnet m" to receive cur-
rent from contact ¢* and hold the switch % in
position to engage contacts k3. Current will then
flow via the twelfth pair of contacts from the
left on switch 712, g contact I3, a switch I, & con-
taet k> switch-member k!, and energize that
magnet 28 which is connected to the key-lever
27 for printing the letter “X” on machine 24,
Upon release of said key-lever 21 the tape f
will be again advanced one step and will bring

the next transversely aligned perforatlons 15, 18

to the confacts 5, ¢5.
If the key 21 for printing “A” on machine 28 is
- next depressed, contacts ¢b, ¢f will recelve current
from drum p! through perforations s, f%, so that
magnets m5, mS will be energized and close
" gwitches s5 s% for emergizing the magnet &' to
shift switch 723 through the following circuit from
the switch 28 which is closed by the depressed
key: Conductor ¢® the right hand contact of
switch s, conductor 42, the contact on the right
of switch $8, switch %13, electromagnef e, and
conductor ¢l

closed switch 29, 2 conductor 38, the thirteenth
pair of contacts from the left of contact-switch

713, g conductor 88%, a confact k%, for energizing-

that magnet 28 which is connected -to shift the

key-lever 2T for printing the letter “Y” on the 5

machine 24. The tape 7 is next advanced one
step when the depressed key 21 is released, so that
a perforation f7 will permit switch-contact ¢7 to
recelve current from the drum p! to energize
magnet m? and contacts ¢® and ¢® to receive cur-

Switch r13 will then be closed to-
establish a circuit from conductor ¢!, via the: %
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The alternate contacts Xt are directly con-
nected to conductors $5s, 35% respectively for the’
flow of current from said conductors via contacts
&kt and members k! through the solenoids respec-
tively, as selectively controlled by the switches r.

‘When switch k is shifted to engage contacts &3,

the selection of the solenoids 28 will be varied by

current which may flow from each of said con-

ductors via & contact I, member ¥, s contact &3,

and switch-member k! to the next solenoid 28 to

the leit. This change cccurs during the typing -
of the text of a message on machlne 2¢ and a
cryptogram on machine 24.

The invention provides for typing on the ma-
chine 24 s translation of the cryptogram when it.
is typed on the machine 26, and utilizes the gsame
or a like perforated tape f with like code-gle-
ments or arrangement of the perforations for
automatically printing the translation when the
machine 20 is operated by including the switches
of the group u for varying the selection of the
magnets by the same permutations of the switeh-
es of the s group, and the switch ! and its asso-
ciated connections for changing the selecl;ion of
the solenoids 28.

When translating the cryptogram being typed )
on machine 28 to the original text on machine
24, the group of switches ¢ will be shifted to vary -
the selection of the switches of the group r by the-
tape controlled mechanism for selection of the

solenoids 28 for said translation and the switch

! will be manually shifted to the left so that
members I’ will engage contacts I*. When switch
k is”"in its normal position-and engageqd with
contacts k* the solenoids will be selectively con-
trolled by the change in the selective closing of
the switches of the group r as they are con-.
trolled by the switches u. When the switch &
is shifted to the left under control of the per-
forations ¥ in the tape f while switch I is shifted

‘to. the left, members k! will engage contacts %3

and be disengaged from contacts k¢ - Current
may tren flow from conductors 35+, 38® via con-
tacts I3, members ', contacts %* and members
to the solenoids at the right of those to which
the conductors. are connected through contacts

© Kt This changes the selection of the solenoids

28 under control of the switches 7 and % for typ-
ing the translation of the cryptogram on machine
24 and machine 28 is used for typing. The switch
71, which is closed by magnet ¢ when s pair of

perforations 72, 13 are at the operative station,

rent through perforations 5 7% The next de-

pression of the same key 2 will cause the magnet
e’ to be energized to shift switch r13 as before
described and, electromagnet m? to. receive eur-
rent from contact €7 to hold the switch k in posi-
tion to engage contacts k3. -Current will-then
flow via the thirteenth pair of contacts. from the
Jeft on switch 713, a contact P, a switch-member
7’, a contact k3, a switch-member k!, and energize
that magnet 28 which 18 connected to shift the
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causes switches s?, s3 to be closed, control con-
nections to the solenoids 28 for typing the same
letter on machine 24 which is typed on machine
39, and for that reason no translation is neces- .
sary for the selection of the solenoids 28- when -
the cryptogram is being typed on machine 20 for
translation to the original message on machine -
s e ‘ :

An exempliﬁcétion of the operation of the ma-

" chine will be as follows: Assuming the message

- key-lever 27 for printing the letter “Z” on ma- =
chine 24. Upen release of said key-lever 21 the °

tepe 7 will be again advanced one step and will
bring the next transversely aligned perfordtions

in the tape to the contacts assoclated with the 7

drum p!.  Upon release of sald key-lever 2{ the

tape 7 will be again advanced one step and will
bring the next transversely aligned perforations

“ in the tape to the contacts associated wit.h the-
drum pt.-

is “Grace” and the code used is that represented
on the tape f, the latter will be initially placed -
on the drum p! so that contacts ¢2, ¢ will,
through perforations 73, /3, engage: the drum.
The operator will then depress the key.for typing
the letter “G” on machine 28, which will simul-
tanecously close the switches 29 and 30 associ-
ated with the same key. Switch 30 will close the
circuits for- energizing magnets m2? m? to close

" switcres s?, 33 for selectively energizing magnet:

et to close switch rl, Switch r! will close a circuit
for current to flow from the closed switch 29, vis

5 the  conductor 3§ which- is connected ‘to said - ,
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switch 29, the fourth pair of contacts from the
left of the section of the switch 7! to which said
switch 29 is connected, & conductor 382, » contact
k4, a switch-member k!, to energize the magnet
28 to cause the letter “G” to be typed on ma-
chine 28. Upon release of the manually de-
pressed key the tape will be advanced one step
to cause contacts ¢?, ¢3 and ¢7 through trans-
versely aligned perforations f?, /2 and f7 to en-
gage the drum.,

-Next the operator will depress the key for typ-
ing the letter “R” on machine 20 which will close
the switches 29, 30 assoclated with said key.
Switch 80 will close the circuits for energizing
magnets m?, m? {o close switches s3, s and for
energizing the magnet m® to shift switch % to
the Ieft to engage contacts k3. Current will then
flow from the closed switch 29, via the conductor
3B connetced to said switch 29, the fifth pair of
contacts from the right of the section of the
switch r! to which said conductor 38 is connected,

~—
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& conductor 35% e conductor 15, & contact B, a -

switch-member 7', 2 contact %3, and & switch
member ¥!, to energize the magnet 28 for typing
“8” on the machine 28. Upon release of the
manueally depressed key, the tape 7 will be ad-
vanced so that contacts ¢l, ¢4, through a pair of
transversely aligned perforations 72, 74, will en-
gage the drum p'

Next the operator will depress the key for the
letter “A” on machine 26 which will close switches
29, 30 associated with said key. Contacts c!, ¢t
will close circuits to energize magnets m!, mt for
closing switches s!, s¢ for selectively energizing
the magnet e? to close switch 2. Current will
then flow from the closed switch 29, via the con-
ductor 36 connected to sald switch 29, the second
pair of contacts from the left of the section of
awitch 72 to which the closed switch 29 is con-
nected, 8 conductor §6=, & contact x4, and switch-
member %! to selectively energize the magnet 28
for typing the letter “C”-on machine 24. When
the menually depressed key is released the tape

7 will be advanced one step and contacts cl, ¢t

and ¢’ will, through transversely aligned perfo-
rations f!, /¢ and /3, engage drum !, .
The operator will next depress the key for typ-
ing the letter “C” on machine 26 and close the
associated switches 28 and 30. Magnets mi, m#
will be energized to shift associated switches g!, s¢
to selectively energize the magnet e¢? and close
the switch 2. The contact ¢7 will close the cir-
cuit for energizing the magnet m? which will
shift the switch & to the left to engage the con-
tacts k3. Current will then flow from the con-
ductor 38 connected to said closed switch 29, via
the third pair of contacts from the left of the
section of switch 72 to which said switch 29 is
connected, & conductor 35%, a conductor 75, a con-
. tact I%, & switch-member 2’, a contact k3, & switch.
- member k!, to energize the magnet 28 for typing
‘the letter “F” on machine 24. When the man-

ually depressed key is released the tape will be

_ advanced one step so that contacts ¢3, ¢t will,
through a pair of transversely alighed perfora-
tions f2, f4, engage drum p.

The operator will next depress the key for typ- .

28
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the section of switch 73 to which said closed switch
29 is connected, a conductor 382, & contact %%, &
switch-member %!, to energize the magnet 28 for
typing the letter “I” on machine 28. The typing
of the message on machine 28 will produce the
cryptogram “Gscfi” on machine 26,

¢ When the egquipment is used for printing the
original message on machine 24 by typing- the
cryptogram on machine 28, the switch # will be
shifted to the right to change the selection of the
magnets of the e-series resulting from the per-
foretions in the tape 7 and the switeh [ is shifted
to the left to change the connections between the
conductors 352 and 35 and the magnets 28 at the
contacts B for switch-members I. The equipment
will then function to print on the machine 24 the
text of the original message when the crypto-
gram is typed on the machine 28.

Assuming the crypltogram to be that produced -
in the operation last described, the tape 7 will ke
set to bring the code perforations to the drum
contacts in the same order in which they were
used in typing the cryptogram. The operator wiil
depress the key for typing the letter “G” on ma-
chine 20 and close the switches 29, 38 associated
with saild key. Contacts ¢, ¢3 will, through per-
forations /2, 3, engage drum »? and establish cir-
cuits for magnets m3, m? to close switches g2, s3
for selectively energizing the magnet et and clos-
ing switch 7!, Current will then flow from the

-conductor 88 connected to said closed switch 29,

via the fourth pair of contacts from the left of the
section of the switch 7! to which said closed
switch 28 is connected, 2 conductor 882, a contact
k%, switch-member k!, and energize the magnet
28 for typing the letter “G” on machine 24. The
tape f will be advanced one step when the mean-
ually depressed key is released to position trans-
versely aligned perforations 72, f3 and 77 so that
contacts c2, ¢? and ¢? will engage drum pt.

The key for typing the letter “S” on machine 20
will then be depressed and close the associated
switches 29 and 36. Magnets m2, m?3 will be ener-
gized and shift switch & to the left Switch s2,
$3 will close the circuit for energizing magnet el
which will close switch r1. Current will then flow
from the conductor 3% which is cohnected to the
closed switch 28, via the fourth pair of contacts
from the right of the serles of the switch 1 to
which said closed switch 28 is connected, s con-

. ductor 36, g contact B, a switch-member ¥, a
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- ing the letter “E” on machine 20 which will close: -

the switches 28, 80 associated with said key, Said -

switch 38 will close circuits for pperating mag-
nets m2, m# for closing switches s2, s* to close the
circult for energizing the magnet ¢? which will
close the switch 73. Current will then flow from
the conductor 36 connected to the closed switch
28, via the fifth pair of contacts from the left of
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contact &3, and a switch-member %!, to energize
the magnet 28 for typing the letter “R” on ma-
chine 23. The tape f will be advanced one step
when the manusally depressed key is released so
that contacts ¢!, ¢# and ¢” will, through g pair of
transversely aligned perforations f1, 4, engage the
drum pi, '

The key for printing the letter “C” on machine

‘20 will then be depressed which will close the

switches 28, 38 associated with said key. Mag-
nets m!, m* will then be energized by current, from
contacts ¢, ¢t to close switches s!, s* which will
then establish a circuit via conductor ¢?, switch s,
conductor 40, the first contact to the left of switch

-8, switch-member u2, conductor #4; to energize

magnet e which will close switch 713; Current -
wiil then flow from the conductor 85 connected to
the closed switch 29, via the first pair of contacts

-from the left of the section of the switch 712 to

which sald closed switch 29 is connected, a con-
ductor 38, a conductor 5, a switch-member v,
and a switch-member &1, to energize the magnet

‘28 for typing the letter “A” on machine 24, The

tape / will be advanced one step when the man.
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ually depressed key is released and contacts ¢!, ¢4

and ¢7 will, through transversely aligned perfora-

tions fl, f* and f7, engage the drum »! to cause

magnet e!3 to be energized as last described. Con-

© tact 77 will close the circuit for energizing the

- magnet m? to shift the switch k& to the left to en-
gage contacts k3. : '

The key for typing the letter “F” on machine
20 is then depressed and closes the switches 29
and 30 associated with said key. Switch 30 will
close the circuit for energizing magnets m? m#
and m" and shift the switches s! and s* and mag-
net e!? will be energized so that switch 713 will be
closed. Current will flow from the conductor 35
which is connected to the closed switch 29, via the
second pair of contacts to the left of the section
of the switch 713 {o which the closed switch 29 is
connected, a conductor 354, g contact B, g switch-
member I’, a contact %3, and a switch-member %1,
-to energize the magnet 28 for typing the letter
“C” on machine 24, The tape will be advanced
one step when the manually depressed key is re-
leased and contacts ¢?, ¢t will, through g pair of
transversely aligned perforations 72, f4, engage the
drum pl. S

The operator then depresses the key-for typing
the letter “I” on machine 20 and closes switches
28, 30 associated with said key. The closed switch
80 will close the circuits for energizing magnets m?
and m* to close switches s2, s¢ which will estab-
lish a circuit via a conductor 35, a switch si, a
conductor 48, the left hand.contact of switch s,
a switch-member 23, and a conductor 45, to ener-
gize the magnet e1? which will close the switch
712, Current will then flow from the conductor
38 connected to the closed switch 29, via the third
pair of contacts from the left of the section of
switch 712, to which said switch 29 is connected,
& conductor 358, a contact I3; a switch member ',
& contact ¥°, and a switch-member k!, to ener-
gize the magnet 28 for typing the letter “E” on
machine 24. The original message “Grace” will
then be typed on machine 24,

The invention exemplifies cryptographic equip-
ment for use with two typewriting machines,
comprising mechanism automatically and selec-
tively controlled by a code or a record or code
elements on & tape for controlling the typing of
a cryptogram on one machine while the plain
text of the original message is typed on the other.
The invention also exemplifies equipment which
may be used for autématically translating a
cryptogram while it is ‘being typed on one ma-
chine, through code: controlled mechanism, to a
typed message in its original text on:the other
machine. The invention also éxemplifies auto-
matic and selective control mechanism for these
purposes which is controlled by a code on a tape
or a record which affects the translations auto-
matically without mental effort. The invention
also exemplifies control mechanism for these pur-
poses in which the same or a like perforated tape
may be used for automatically coding and typing
a printed message and decoding and typing it.
The invention also exemplifies cryptographic
equipment which can be operated substantially
at the same speed with which typewriting ma-
chines . are ordinarily; operated and by which
.errors in translation will be avoided.

. The invention is not to be understood as re-
stricted to the details herein set forth; since these
may be modified within the scope of the appended
claims withgut- departing from the spirit and
scope of the invention.

Having thus @escribed the invention, what I
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claim as new and desire to secure by Letters Pat-
ent is:

1. In’equipment of the character described, the'
combination with a typewriting machine equipped
with manually controlled type-bars for printing
a 'set of characters, and a second machine
equipped with a set of electromagnetically con-
trolled type-bars for printing a like set of char-
acters, of a record provided with code-elements
for coding the characters printed on the machine

. with manually controlled type-bars and mecha-
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nism and connections, controlled by said code.
elements, for automatically and selectively con-
trolling the simultaneous printing of a transla-
tion on the second machine of the characters
printed by the manually controlied type-bars,
said mechanism comprising switch means for al-
ternately selecting, for operation, one-half of the
electromagnetically operated type-bars, and
means, controlled by the code-elements, for auto-
matically shifting said switch means.

2. In equipment of the character described,
the combination with a typewriting machine
equipped with manually controlled type-bars for
printing a set of characters, and s second ma-
chine equipped with a set of type-bars for print-
ing a like set of characters and electromagnetic
devices for controlling the operation. of said last
named bars, of a tape provided with perfora-
tions forming a code for coding the characters
printed on the machine with manually controlled
type-bars and mechanisms and connections, con-
trolled. by said perforations, for automatically
and selectively controlling the simultaneous print-
ing of a translation on the second machine of
the characters printed by the manually controlled
type-bars, said mechanism comprising switch
means for alternately selecting one-half of the
electromagnetic devices, and means controlied by
the perforations in the tape for automatically
shifting said switch means.

3. In equipment of the character described,
the combination with & typewriting. machine
equipped with type-bars for printing a set of
characters and keys for manually controlling said
type-bars, and a second typewriting machine
equipped with a set of type-bars for printing a
like set of characters, and electromagnets for

-controlling the printing by the last named type-

bars, of a tape provided with perforstions ar-
ranged according to a code for coding the char-
acters printed on the machine with manually .
controlled type-bars, mechanism controlled by
the perforations for controlling the printing of
a translation of the characters printed by the
operation of the keys, said mechanism compris-
ing a series of switches for connecting the man-
ually controlled keys and the electromagnetic de-
vices, and a series of switches permutably con-
trolled by the perforations in the tape, for selec-
tively -controlling the connection-switches.

4. In equipment of the character. described,
the combination with a typewriting machine
quipped with type-bars for printing a set of
characters and keys for manually controlling said
type-bars, and a second' typewriting machine
equipped with a set of type-bars for printing a
like set of characters, and electromagnets for
controlling the printing by the last named type-
bars, of a tape provided with perforations ar-
ranged according to & code for coding the char-

.acters printed on the machine with manually

controlled type-bars, mechanism controlled by
the perforations for controlling the printing of
a translation of the characters printed by the
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operation of the keys, said mechanism compris-.

ing @ series of switches for connectmg the man-
waily controlled keys and the electromagnetic de-
viges, a series of switches permutably controlled
by the perforations in the tape for selectively
controlling the connection-switches, and switch-
means between the permutably controlled
switches and the connection-switches for vary-
ing the selection of the connection-switches by
the permutably controlled switches.

5. In equipment of the character described, the
combination with @&
equipped with type-bars for printing a set of
characters and keys for manually controlling said
type-bars, and a second typewriting machine
equipped with a set of type-bars for printing a
lize set of characters, and electromagnets for
controlling the printing by the last named type-

typewriting - machine
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controlled type-bars, mechanism controlled by
the perforations. for controlling the printing of
a translation of the characters printed by the
operation of the keys, comprising a series of con-
nections controlled by the keys for controlling
current to the electromagnets, a series of switches
for selectively controlling said connections, said
connections also including switch means for al-

_ ternately selecting groups of the electromagnets,

10

bars, of a tape provided with perforations ar-

ranged according to a code for coding the char-
acters printed on the machine with manually

controlled type-bars, mechanism controlled by o

the perforations for confrolling the printing of
2 translation of the characters printed by the
operation of the keys, comprising g -series of per-
mutably operable switches controlled by the keys
for supplying current to the electromagnefs, a
series of switches for controlling said connec-
tions and selectively controlled by the permutably
controlled switches, switch means in said connec-
tiong for alternately selecting groups of the elec-
tromagnets, and means controlled By the tape for
controlling said last named switch means.

8. In equipment of the character described, the
combination with a . typewriting machine
equipped with type-bars for printing a set of
characters and keys for manually controlling said
type-bars, and a second typewriting machine
equipped with a set of type-bars for printing a
like set of characters, and electromagnets for
controlling the printing by the last named type-
bars, of a tape provided with perforations ar-
ranged according to a code for coding the char-
acters printed on the machine with manually
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means controlled by the tape for controlling said
last named switch means, and manually operable
switch means between the connections for vary-
ing the connections to the electromagnets. :
7. In equipment of the character described, the
combination with a typewriting machine equipped
with type-bars for printing a set of characters
and keys for manually comtrolling said type-
bars, and a second typewriting machine equipped
with a set of type-bars for printing a like set of
characters, and electromagnets for controiling
the printing by the last named type-bars, of &
tape provided with perforations arranged ac-
cording to a code for coding the characters
printed on the machine with manually controlled
type-bars, mechanism controlled by the perfora-
tions for controlling the printing of a transla-
tion of the characters printed by the operation
of the keys, comprising .a series of permutably
operable switches controlled by the perforations
in the tape, connections controlled by the Keys
for controlling current to the electromagnets, a
series of switches in said connections, selectively
controlled by the permutably controlled switches,
said connections also including switch means for
alternately selecting groups of the electromag-
nets, means controlled by the tape for controlling
said last named switch means, manually operable
switch means between the permutably operable
switches and the switches in said connection for
varying the selection of switches in said connec-
tions, and manually controlled switch-means in
the -connections for varying the selection of the
electromagnets.
ARTHUR H. BUCKLEY.




