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This invention relates to ciphering and de 
ciphering apparatus and its general object is to 
provide an improved apparatus for carrying out 
these Operations. 
A particular object of the invention is to pro 

vide an apparatus of the kind described wherein 
the permanent parts of the machine constitute 
a Simple arrangement whereby any character can 
be substituted by any other character, the par 
ticular substitution being determined by a con 
trol record, Such as a perforated card, or its 
equivalent. Thus, the machine itself gives no 
clue to the cipher key employed, the key being 
embodied in a destructible record, which has the 
further advantage that the key can be made in 
definitely long and the choice of its composition 
is unlimited. In a preferred embodiment, the 
control record, in the form of a perforated card, 
can be set into the machine in various positions, 
each providing a different cipher key. There may 
be, for example, one hundred control cards in a 
Set and these can be exchanged in succession, 
Say, at the end of each line, or any shorter num 
ber of character spaces. 
Another object is to provide an apparatus of 

the kind described which facilitates the correc 
tion of errors in a ciphered message. With this 
object in view the apparatus preferably includes 
a control machine comprising a typewriter hav 
ing means associated with its carriage for sensing 
a control record carrying the cipher key, and a 
controlled machine operated by the control ma 
chine to type a ciphered message according to the 
prescription of the control record. The sensing 
of the control record follows the movement of 
the carriage and the control record has different 
control designations for each character space 
position of the carriage. While a certain control 
record is in place, there is a particular cipher 
relation between the control machine and the 
controlled machine for each character space posi 
tion of the carriage, and the cipher relation for 
any character position can be restored by return 
ing the carriage to that character position. Thus, 
an error can be corrected by erasing the erro 
neous characters on both machines, returning 
both carriages to the then blank letter space posi 
tion, and striking the correct key on the control 
machine. 

Still another object is to provide an apparatus 
of the kind, described adapted to be adjusted to 
plain language condition by the control record. 

In accordance with another feature of the in 
vention, means may be provided whereby the 
cipher key control by the control record can be 
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modified to the extent of, for example, factorial 
twenty-six different alphabets. 
Other objects of the invention Will be pointed 

out in the following description and claims and 
illustrated in the accompanying drawings, which 
disclose, by way of example, the principle of the 
invention and the best mode, which has been 
contemplated, of applying that principle. 

In the drawings: 
Fig. 1 is an outline plan view of the entire apparatus. 
Fig. 2 is a vertical sectional view through the 

control machine with parts broken away. 
Fig. 3 is a detail view of the escapement mech 

anism of the control machine. 
Fig. 4 is a vertical sectional view of the control 

record sensing mechanism of the control ma 
chine, taken on the line 4-4 of Fig. 1. 

Fig. 5 is a vertical section on the line 5-5 of 
Fig. 4. 

Fig. 6 is a small scale front elevational view of 
the control record sensing mechanism, with parts 
broken away. 

Fig. 7 is a vertical sectional view of the printing 
mechanism of the controlled machine. 

Fig. 8 is a portion of a control card. . 
Fig. 9 is a diagram showing the relation of the 

keys of the two machines, for one plugging ar rangement. 
Fig. 10 is a diagram showing the reciprocal 

relation of the coding relays to the index point 
positions of the control record with the code 
decode switch in its two different positions. 

Figs. 11a to 11d are four parts of a complete 
circuit diagram of the apparatus. 

Fig. 12 is a diagram of the correct arrangement 
of Figs. 11d to 11d to form the complete circuit 
diagram. 

Fig. 13 is a table showing a sequence of perfo 
ration combinations for a control record and also 
their effect on the control relays with the code 
decode switch in decode position. 
Fig.14 is a view showing a message to be en 

ciphered. 
Fig. 15 is a view showing the same message 

enciphered. 
Before describing the novel features of the in 

vention, the essential parts of the well known 
machines used in the illustrative embodiment will 
be briefly reviewed. As shown in Fig. 1, the Com 
plete apparatus is composed of three units. At 
the right is the control machine 00, at the left 
it the controlled machine to , and between these 
is a relay box 02 and plugboard fo3. The con 
trol machine and the controlled machines are 
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typewriters and, as shown in the drawing, are 
similar to the Electromatic typewriter, except for 
the keyboard. The control machine 00 has, in 
addition to the standard typewriting mechanism, 
a control record sensing mechanism 04. It also 
has key operated switches, to be described pres 
ently, connected by the wires of a cable 42 to One 
row of plugboard Sockets 39. The control record 
sensing mechanism of this machine is also con 
nected by a cable 43 to the relay box O2. The 
controlled machine has key operating solenoids, 
to be described presently, connected by the wires 
of a cable 44 to another row of plug sockets 33. 

The control machine 
As shown in Fig. 2, the typewriter which con 

stitutes the control machine CO comprises a 
power driven roller 0, at the front and back of 
which are arranged two sets of cams and 2. 
The cams are journaled upon oppositely arranged 
bell cranks 3 pivoted upon stationary rods f4. 
The upper ends of the bell cranks 3 are con 
nected to their related type bar operating levers 
A 5 by links 6. The levers 5 are pivoted upon 
a stationary rod 7, upon which key bars 8 
are also pivoted. The key bars control atch 
levers 9 having latches 20 engaging lugs 2 
on the realted cams and 2, to hold them 
against the action of spring influenced arms 22, 
which tend to rotate the individual cams, to 
throw their eccentric peripheries toward the 
roller (). The latch levers 9 are pivoted on 
the bell cranks 3 and have upwardly extending 
arms 23 with bent over ends 24 engaging in 
slots of the downwardly extending arms 25 of 
their related key bars 8. The type bars, one of 
which appears at 26 in Fig. 2, are pivotally 
mounted at 27 upon a basket 28 and are con 
nected at 29 to one part of a toggle mechanism 
comprising two levers 30 and 3. The lever 
30 is mounted on a fixed pivot 32, while the 
lower end of lever 3 is connected by a link 33 
to the type bar operating lever 5. A spring 34 
holds the mechanism in the normal position 
shown. Upon actuation of a key bar, the latch 
lever releases the related cam, which is rocked 
against the roller 0 by its spring biased arm 
f22 and caused to execute one-half revolution, 
in the course of which it rocks out the bell crank 

3 and operates the type bar. This mechanism 
is all Well known, being fully disclosed in a num 
ber of patents, such as Thompson Patent No. 
1873,512. 
Behind the type bar basket is a carriage 35 

mounted by ball bearings 36 upon a stationary 
guideway 3 and carrying a platen roller 38. 
The carriage is drawn toward the left (Fig. 1) by 
a Spring of the usual kind (not shown), its move 
ment being controlled by an escapement mecha 
nism shown in small scale at 40 in Fig. 2, and 
On a larger Scale in Fig. 3. The escapement 
mechanism comprises two dogs 4f and 42 
loosely pivoted on a stationary pin 43 and urged 
by Springs 44 and 45 into engagement with a 
rack bar 46 fixed to the bottom of the carriage 
f35. As shown in Fig. 3, the dog 4f is slightly 
longer than the dog 42. The two dogs have 
tails 4 with which a lever 48 pivoted on a sta 
tionary pivot 49 engages alternately to cause 
the movement of the carriage by successive steps. 
The lever f48 is connected by a link 50 and 
Spring 5 to a universal frame 52 mounted by 
Springs 53 and 54 upon stationary posts, one 
of which is shown at 55, the other being directly 
behind it. The frame f 52 has an arcuate striking 
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bar 56 which is struck by the type bars near the 
end of their printing movement. The resulting 
movement of the universal frame fS2 rocks the 
lever A8 and releases one or the other of the two 
dogs f4 and 42 from the rack bar, allowing the 
latter, and the carriage to which it is attached, to 
move one column space to the left (Fig. 1). The 
escapement mechanism just described is fully dis 
closed in the patent to Crumrine 1936,466 and 
the patent to Thompson et al. 1,994,544. 
The bell cranks 3 have downwardly extend 

ing arms 5 bearing contact operating rollers 
58, to close individual, normally open pairs of 

contacts 59 each time the related key lever is 
depressed. 
The control record sensing mechanism-This 

mechanism comprises a table 60 mounted by two 
brackets, one of which appears at 6 in Fig. 2, 
to the rear side of the main frame 62 of the 
typewriter. This table is adapted to support a 
control card Cai (Fig. 8) similar in form to the 
cards used in International tabulating machines. 
Above the table S0 is pivoted a strap f 63 which 
is normally urged upward by a spring 64 but 
which can be turned downward about its pivot 65 
and engaged under a snap hook 66. When the 
strap 63 is elevated, the control card can be 
slipped under it from the left and inserted 
beneath two guidebars 67 and 68 spaced slightly 
above the bed upon which the card lies. The card 
is additionally held by a stationary strap 69 
anchored by screws at its right end to the table 
f60 and raised above the bed enough to allow the 
card to slip under. The bed 60 has a longitudinal 
groove 70 in which travel two carriage fingers 

and 72 secured to the rear side of the car 
riage 35 and adapted to engage the right and 
left edges of the control card, when the card is 
placed upon the bed. Thus, as the typewriter car 
riage moves in either direction, the card is moved 
by the fingers 7 and 72 upon its bed. 
The control card-The area of the control card 

(Fig. 8) is subdivided into vertical columns cor 
responding, respectively, to the character spaces 
constituting one line of a sheet which is to re 
ceive the typewritten record of the message. 
The Vertical columns are subdivided into twelve 
equally Spaced index point positions, individually 
identified by the column of characters at the left 
edge of the card. The top and bottom index 
point positions are both marked X. Between 
these there is an upper group of five index point 
positions respectively marked A, B, C, D, E and a 
lower group of index point positions respectively 
marked , 2, 3, 4, 5. Each column contains either 
an X perforation or a combination of two per 
forations, one in the upper group and the other 
in the lower group of index point positions. The 
functions of the perforations will be explained 
in detail later. 
At the center of the card sensing table is a 

roller 75 revolubly mounted upon a stationary 
Shaft 5. This roller comprises a cylinder 
of insulating material, bushings 78 providing 
bearing contact with the shaft 76, and a metallic 
Outer cylinder 9. Beneath the roller T5 is a 
row of contact devices, each comprising a contact 
ball 80 guided in a metallic tube 8?, which is 
Crimped at its upper end to retain the ball against 
the upward urge of a spring 82. The lower ends 
of the Spring and tube bear upon a binding post 
f83 in the form of a screw having two nuts there 
On for the attachment of individual related wires 
of the cable 43. The metallic parts described 
are mounted in insulating members 84 and 85 
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secured to the bottom of the table 60 by screws 
86. There are thirteen contact devices, twelve 
being positioned to sense, respectively, the twelve 
index point positions of the columns of the con 
trol card, while the thirteenth is positioned for 
direct contact with the roller 75 beyond the top 
edge of the control card. The contact devices 
are individually identified by the reference char 
acters P70, PT, P72, P73, P74, P75, P76, P77, P78, 
P79, P80a, P80b, P8?. The wires leading off from 
the binding posts 83 are formed into the cable 43 
which runs to the relay box. When the carriage 
of the typewriter is in its extreme right hand posi 
tion, the control card is located so that the sensing 
balls sense the first column, near the left end 
of the control card. The control card has forty 
five columns, the last column at the right being 
in Sensing position when the typewriter carriage 
is near the left limit of its movement. 
The controlled machine.- The controlled ma 

chine is like the control machine just described, 
except that there is no control card sensing 
mechanism attached to it and the keys are pro 
Vided with electromagnetic operating means. As 
shown in Fig. 7, the type bar operating mech 
anism, carriage and escapement are all similar 
to those described in connection with Fig. 2. In 
addition, each key has an individual operating 
Solenoid 90, to the armature 9 of which is 
pivotally connected a lever 92 having a link 
connection 93 to the related key bar 8. 

The coding relays and plugboard 
The box O2 (Fig. 1) contains two groups of 

gang relays, the first group being RA, RB, RC, 
- RD, RE, and the second group being R, R2, 
R3, R4, R5. Each of these relays has twenty 
six pairs of contacts respectively identified in 
the drawing by the twenty-six letters of the 
alphabet. The a contacts of the relays RA-RE 
are in the horizontal roW d-a and the other 
contacts of these five relays are in similar hori 
ZOntal roWS identified by the other Small letters 
of the alphabet, respectively. The a contacts of 
the relays R-R5 are in the Wertical row a-d 
and the other contacts of these five relays are 
in similar vertical rows identified by the other 
Small letters of the alphabet, respectively. In 
terposed between the contacts of the two groups 
of relays are twenty-six conductors , 2, 3, . . . 26. 
The system, in accordance with which these 
conductors are connected to the contacts, appears 
most clearly from the drawings. 

In addition to the two groups of relays men 
tioned, there is a relay RX having twenty-six 
transfer contacts individually identified by the 
Small letters a, b, c, . . . 2. A common wire 40d. 
connects one side of all the a contacts of relays 
RA, RB, RC, RD, RE to the lower one of the a 
contacts of relay RX. Wires 40b, 40c, etc., simi 
larly connect the b, c, etc., contacts of the relays 
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RA-RE to the lower one of the b, c, etc., con- . 
tacts of relay RX. The middle springs of the 
a, b, c, . . . a contacts of relay RX are connected 
to respective plug sockets of the row 3. These 
plug sockets can be connected in any desired 
manner by plug wires 32 to individual plug Sock 
ets of the row 30. The latter are respectively 
connected to one side of the pairs of can Oper 
ated contacts Cat, Cb . . . Ce (these contacts are 
identified by reference number 59 in Fig. 2). 
The other members of these pairs of contacts 
are connected by a common wire 28 to one side 
of a battery 27. 

65 

O 

6 
are connected by a wire 4f a to a plug socket of 
the row 34; the b, c, etc., contacts of said relays 
are connected by respective wires 4 lb, 4 c, etc., 
to other individual plug sockets of the row 34. 
The latter plug sockets can be connected in any 
desired manner by plug wires 35 to individual 
plug sockets of the row 33. The latter plug 
Sockets are respectively connected to the key 
Operating magnets Ma, Mb, Mc . . . Ma of the 
Controlled typewriter (these magnets are identi 
fied by reference number 90 in Fig. 7). The 
connection of the magnet Me extends through 
wire 36, a switch 69, and wire 37 to the related 
plug socket of the row 33. The opposite termi 
nals of the magnets Ma, Mb . . . Ma are con 
nected by a common wire 29 to the opposite side 
of battery 27. 
The upper terminals of transfer contacts a, b, 

C, . . . 2 of relay RX are connected by respec 
tive wires a, b, c, . . . a directly to wires 4 a. 
4b . . . 42. Thus, when the relay RX is ener 
gized, the cam contacts Ca, Cb . . . Ca are con 
nected directly to the corresponding magnets 
Ma, Mb . . . Ma. 
The control machine and the controlled ma 

chine have a number of functional controls, in 
cluding the case shift, the tabulator, the back 
Space and the carriage return. At the left of 
Fig. 11d there are shown four pairs of cam con 
tacts, namely, CSh controlled by the case shift 
key Shi (Fig. 1), CTa controlled by the tabulator 
key TAB, CBS controlled by the back space key 
BS, and CCR controlled by the carriage return 
key CR. These contacts are individually con 
nected by wires SH, TA, BS and CR, respectively, 
to magnets MSh, MTa, MBs and MCr operating 
the case shift key lever, the tabulating key lever, 
the back space key lever and the carriage re 
turn key lever, respectively, of the controlled 
machine. 
The relay box f O2 has a switch 50 which can be 

moved either to “code' or “decode' position (Figs. 
1 and 11c). This switch operates a plurality of 
contacts numbered 51, 52, 53, 54, 55, 56, 57, 58, 
59, 60 and 6. The middle terminals of the 
Switches 5 f to 58 are connected, respectively, by 
wires 70, 7 f, 73, 74, 75, T6, 78 and 79, to the 
binding posts P70, PT?, P73, P74, P75, PT6, P78 
and P79 of the control card sensing mechanism. 
In the normal position of the transfer switches 
5f to 58, the last mentioned wires are connected, 
respectively, to wires 90, 9, 93, 94, 95, 96, 98 and 
99 which lead to relays RA, RB, RD, RE, RI, R2, 
R4 and R5, respectively. The wires. 72 and 77 
connect binding posts P72 and P77 directly to 
relays RC and R3, respectively. In the trans 
ferred position of switches 5 to 58 the connec 
tions of the wires are switches so that wires 70, 
71, 73, 14, 75, 76, 78 and 79 are connected, re 
spectively, to wires 94, 93, 91, 90, 99, 98, 96 and 
95. The effect of this transfer is to change the 
relation of the index point positions of the con 
trol card to the relays RA-RE and R-R5 to 
establish the reciprocal relation required for de 
coding. 
The relay box O2 also has a switch 65 for 

changing the apparatus from coding condition 
to plain text condition, the two positions being 
indicated in Figs. 1 and 11c by the legends “Code' 
and “Clear.' The operation of this switch Will 
be explained later. 

Operation 
The operation of the apparatus will be de 

The a contacts of the group of relays R to R575 scribed by following through the coding and de 
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coding of the portion of a message shown in 
Fig. 4. It will be assumed that the control card 
to be used in this operation will be punched with 
the combinations tabulated in Fig. 13 in the 
twenty-two columns occupied by the portion of 
a message shown in Fig. 14. Below the code com 
binations there is a tabulation of the decode com 
binations, which are derived from the code com 
binations in accordance with the table shown in 
Fig. 10. 

It will be assumed, further, that the plugboard 
is plugged as shown in the circuit diagram. This 
establishes a code relation in accordance With 
the table shown in Fig. 9, that is to say, if the 
combination of perforations in a column of the 
control card is A-E, the letter A will code into 
the letter F, while if the combination of perfora 
tions is A-2 the letter A will code into the let 
ter E. 
Paper is inserted in the control machine and 

the controlled machine, the latter being prefer 
ably ruled vertically as shown in Fig. 15 to pro 
wide a separation into groups of five letters each 
in the usual manner. The ruling eliminates the 
need for spaces to separate the groups. The con 
trol card is inserted into the sensing mechanism 
at the back of the control machine in the man 
ner previously described, and the carriages of 
both machines are moved to their right end posi 
tions. The Switches 59 and 65 are both turned 
to “code.' 
Coding.-In the first column position the com 

bination of perforations shown is B-3. The foll 
lowing circuits are established through these per 
forations: from the negative terminal of battery 
86, through wire 87, contacts 68, wire 8, contact 
P8 , roller 75, contact P7 f, wire 7 f, contacts 52 
in normal position, wire 9t, relay RB, wire 88 to 
the positive terminal of battery 86; also from 
roller 75, through terminal P77, wire 77, relay 
R3 and wire 88 to the positive terminal of bat 
tery 86. The relays RB and R3 are thereby ener 
gized. 
The T key of the control machine 00 is oper 

ated to print the first letter of the message on 
the check sheet in this machine. The closure of 
contacts Clt by the cam controlled by the key T 
of the control machine completes a circuit from 
battery 27, through wire 28, said contacts Ct, 
the corresponding socket 30, plug wire 32 and 
socket 3, the t contacts of relay RX in normal 
position, wire 40t, the t contacts of relay RB, 
wire 4, the b contacts of relay R3, wire 4b, the 
corresponding socket of row 34, plug wire 35, and 
Socket of row 33, magnet Mb, and Wire 29, to the 
other terminal of battery 27. Magnet Mb is 
energized and operates the B key lever of the 
controlled machine (), causing the latter to 
print the letter B as shown in Fig. 15. As the 
type bar of each machine is operated, the car 
riage is allowed to escape to the next column 
position. In the control machine the control 
card is also moved one column to the left, break 
ing the circuits of relays RB and R3 and bringing 
the sensing balls 80 in index point positions C 
and into contact with the roller 5. This 
completes circuits through the relays RC and Rf 
similar to those previously traced. 
The next key struck is the Okey. This causes 

an O to be printed on the paper in the control 
machine 00 and the contacts Co. to be closed, 
completing a circuit from wire 28, through said 
contacts, the related plug connections, the O 
contacts of relay RX, wire 40o, the o contacts of 
relay RC, wire 4, the d contacts of relay Ri, wire 
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4 d, the plug connections, magnet Md. and wire 
29 to battery 27, energizing said magnet. There 
by the control machine () is caused to print the 
letter D in column 2. The carriages of both 
machines escape to column 3. 
In column 3 of the message there is a Space. 

The space bar of the control machine 00 is oper 
ated and spaces the carriage of that machine to 
column 4. Before this occurs, relays RA and R5 
having been energized as a result of the perfora 
tions in the A and 5 index point positions of 
column 3 of the control card, the following cir 
cuit is completed by closure of contacts CSp 
of the control machine: from Wire 28, through 
said contacts, wire 85, contacts 66 and 59, wire 
84, the plug connections of rows 30 and 3 per 
taining to the letter Z, the 2 contacts of relay 
RX, wire 402, the a contacts of relay RA, wire 
5, the a contacts of relay R5, wire 4a, the re 
lated plug connections, and magnet Ma to the 
return wire 29, energizing said magnet and caus 
ing the letter A to be printed in column 3 by the 
controlled machine, 
The operation continues in a similar manner 

and it will be assumed that on reaching the letter 
A in the word “channel,' the operator erroneous 
ly strikes the S key. At this time the control 
card combination is E.; therefore, the relayS RE: 
and R are energized. The closure of contacts 
Cs completes a circuit from wire 28, through said 
contacts, the related plug connections, the S Con 
tacts of relay RX, wire 43s, the s contacts of relay 
RE, wire 8, the r contacts of relay R, wire 4 r, 
the related plug connections, magnet Mir, to re 
turn wire 29. The operator will notice this error 
in the check copy, perhaps When the line is fin 
ished and proofread before proceeding to the 
typing of the next line. On noticing the error, 
the operator erases the erroneous letter's S and R. 
on the papers in the two machines and returns 
the carriage to column position, where the 
error occurred. This can be done by operating 
the back space key BS of the control typewriter, 
which Will cause the control inachine to back 
Space in the usual manner and Will complete an 
obvious circuit through contacts CBS, wire BS, 
and magnet MBS, causing the controlled ma 
chine 9 to follow the back spacing of the con- . 
trol machine. When the column O position is 
restored, the relays RE and R. are reenergized 
by the circuits completed by the combination of 
perforations in column 9 of the control card. 
When the operator then strikes the A key, a 
circuit is completed from wire 28, through con 
tacts Cat, the related plug connections, the a 
contacts of relay RX, wire 33d, the a contacts of 
relay RE, wire 26, the 2 contacts of relay.R., wire 
42, the related plug connections, wire 3, con 
tacts 60, wire 36, magnet Me, to return wire 29, 
energizing said magnet and causing the letter Z, 
to be typed by the controlled machine. In col 
umn 7, the character to be typed is a hyphen, 

In this column posi 
tion the relays RD and R4 are energized. The 
operator first depresses the case shift key Sh, 
causing the type basket of the control inachine 
to drop to upper case position. This closes the 
contacts CSh, completing a circuit from wire 28, 
through said contacts, wire Sh, and magnet MSh. 
to return wire 23, energizing said magnet and 
Causing the controlled machine to shift to upper 
case position. The operator then Strikes the hy 
phen key (the A key), a hyphen is printed in 
column 7 of the control machine, and contacts 
Ca. are closed to complete a circuit from wire 28, 
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through said contacts, the related plug connec 
tions, the a contacts of relay.R.X., wire 40a, the 
a contacts of relay RB, wire 2, the r contacts 
of relay R4, wire 4r, the related plug connections, 
magnet Mr, to return wire 29, energizing said 
magnet and causing the controlled machine to 
print the number 4. 

Decoding 
In decoding the ciphered message shown in 

Fig. 15, the machines are prepared in the same 
way as for coding, except that the switch 50 
is shifted to “decoding' position. A control card 
identical to the one used in coding is set up on 
the card sensing table 60 of the control ma 
chine. With the carriage of this machine in its 
right end position, the contact balls 80 Sense 
the perforations of column f. This time, how 
ever, due to the change in the position of Switch 
50 the relay RD is energized instead of relay RB 
(see the “code-decode' table, Fig. 10). The cir 
cuit extends through contact device Bill, Wire 
7 f, switch 52 in transferred position, wire 93, 
and relay RD to return wire 88. The relay R3 
is energized through a circuit extending from 
contact device P77 through wire 77, the same as 
for coding. When the operator strikes the B 
key of the control machine, a circuit is extended 
from wire 28, through contacts Cb, the related 
plug connections, the b contacts of relay RX in 
normal position, Wire 40b, the b contacts of re 
lay RB, wire 22, the t contacts of relay R3, wire 
4t, the related plug connections, magnet Mit, 
and return wire 29 to battery 27, energizing said 
magnet. The T type bar of the controlled ma 
chine is operated to print the first letter of the 
message being decoded. 
In the third column the relays RE and R are 

energized. When the A key is depressed, the 
circuit is extended from wire 28, contacts Cd, the 
related plug connections, the d contacts of relay 
RX in normal position, wire 40d, the a contacts 
of relay RE, wire 26, the 2 contacts of relay R, 
wire 42, the related plug connections, wire 37, 
switch 6, wire 38, magnet MSp and return wire 
29 to battery 27, energizing said magnet and Op 
erating the space bar of the controlled machine. 
The other circuits utilized in the decoding Op 

eration can be traced out in the same Way. It 
Will be observed that the letter Z is ciphered into 
the same letter as a space, while the letter into 
which Z is ciphered will decipher into a space. 

If it is desired to print any part of the meSSage 
in clear text, the control card can be perforated 
in one of the two X index point positions for 
every column in which clear text is to be printed. 
This will cause a circuit to be completed, in those 
columns, through contact device P80a or P80b, 
wire 80a, or 80b, wire 80, switch 67 in normal 
position, wire 89, relay RX and return wire 88 
to battery 86. With the contacts of relay RX in 
transferred position, the closure of any one of 
contacts Ca, Cb . . . Ca extends a circuit through 
the related plug connections, the related con 
tacts a, b, c, . . . 2 of relay RX, the related wire 
a, b, . . . 2, and through the plug connections to 
the solenoid Ma, Mb . . . Ma of the controlled 
machine, corresponding to the key of the control 
machine which WaS Operated. 

If it is desired to operate the machines con 
tinuously in clear text, the switch 65 is shifted 
to the “clear' position. This opens Switch 68, 
so that none of the relays RA-RE and R-R-5 
can be energized. The contacts 67 transfer, con 
necting battery 86, through wire 81, said contacts 
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10 
in transferred position, wire 89, relay RX and re 
turn wire 88 to battery 86, energizing said relay 
and establishing the clear text relation of the 
two machines. The contacts 66 transfer so that, 
when the space bar is operated, a circuit is ex 
tended from wire 28, through contacts CSp, said 
contacts 66 in transferred position, wire 38, mag 
net MSp and return wire 29 to battery 27. 
The control cards can be utilized in various 

ways, to vary the cipher key derived from a single 
set of cards. For example, instead of leaving one 
cardin for a full line, the cards may be exchanged 
after printing half a line, or any smaller fraction 
of a line. Each card can be turned in the plane 
of the card through 180°, so that the bottom edge 
becomes the top edge. In this position the upper 
and lower groups of index point positions are re 
versed and their control accordingly modified. 
Furthermore, the card can be turned in another 
direction to place it face down upon the card table 
so that the sequence of perforation combinations 
is run through in reverse order. In the face down 
position, the card can also be turned through 180 
in the plane of the card, to bring the bottom edge 
to the top. Thus, each card provides four dif 
ferent ciphering sequences. 
The control by a single control card can be 

modified by means of the plug connections, in ac 
cordance. With factorial twenty-six different al 
phabets. If the plugging shown in the drawing 
is changed, the table shown in Fig. 9 Will be 
changed accordingly. In changing the plugging 
it is only necessary to insure that the connections 
of sockets 30 to sockets 3 agrees With the connec 
tion of sockets 33 to Sockets 34. To facilitate the 
plugging operation and to prevent errors, the 
Wires 32 and 35 can be sheathed in pairs, With 
tWO-pronged plugs at each end. Thus, when the 
prongs of one plug are plugged into a pair of 
vertically aligned sockets in the rows 30 and 33, 
the wires connected to said prongs can only be 
connected to a pair of Vertically aligned Sockets 
in the rows 3 and 34, by the two prongs of the 
plug at the other end of the two Wire cable. To 
insure against connection of a socket in row 30 to 
a Socket in roW 34, the two prongs of each plug 
can be suitably differentiated by size or shape, in 
well known manner. 
Since the apparatus with the exception of the 

control cards is merely a means whereby any dif 
ferent cipher relation can be established between 
the control machine and the controlled machine, 
the nachines themselves give no clue to the 
cipher key. The latter is determined by the 
punching of the destructible cards and by the 
plug connections which can be removed at any 
time Without trace. 
While there have been shown and described 

and pointed out the fundamental novel features 
of the invention as applied to a single modifica 
tion, it Will be understood that various omissions 
and Substitutions and changes in the form and 
details of the device illustrated and in its opera 
tion may be made by those skilled in the art with 
out departing from the Spirit of the invention. 
For example, while I have shown in the drawing 
a controlled typewriter wherein the keys are op 
erated by individual solenoids, any equivalent 
means for Selectively operating the character 
manifesting devices of the controlled machine 
may be substituted. It is the intention, therefore, 
to be limited only as indicated by the scope of 
the following claims. 
What is claimed is: 
1. In a ciphering apparatus, a set of key Op 
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erated Switches, a set of character manifesting 
devices, a set of electrically operable devices, one 
for each key operated SWitch, for causing the 
selective operation of said eharacter manifesting 
devices, two groups of gang relays, the relays of 
one group each having contacts connected, re 
spectively, to said electrically operable devices, 
while the relays of the other group each have 
contacts connected, respectively, to said key op 
erated SWitches, each of said contacts having a, 
complementary contact and said complementary 
contacts of the two groups of relays being inter 
connected in a combinational arrangement, 
whereby each key switch can be connected to any 
one of said electrically operable devices by selec 
tive operation of said relays in various pairs, each 
pair comprising a relay of each group, each one 
of said key switches being connected to a dif 
ferent one of said electrically operable devices by 
each paired operation of said relays, and means 
controlling the Operation. Of Said relays compris 
ing a control member having variously positioned 
control designations thereon, sensing means for 
said designations comprising a plurality of sens 
ing elements, respectively connected to different 
ones of said relays, and means for relatively shift 
ing Said Control member and said sensing means. 

2. A ciphering apparatus as described in claim 
1, Wherein the control designations are located 
in various positions within two different fields 
of the control member, the individual sensing 
elements of said sensing means being adapted to 
Sense related. designation positions of the two 
fields, the sensing elements pertaining to one field 
being operatively associated, respectively, with 
the relays of one group and the sensing elements 
pertaining to the other field being operatively as 
sociated, respectively, with the relays of the other 
grOl. 

3. A ciphering apparatus as described in claim 
1, wherein the control designations are located 
in Various positions Within two different fields 
of the control member, the individual sensing 
elements of said sensing means being adapted to 
Sense related designation positions of the two 
fields, the sensing elements pertaining to one field 
being Operatively associated, respectively, with 
the relays of one group and the sensing elements 
pertaining to the other-field being operatively as 
Sociated, respectively, With the relays of the other 
group, the fields being symmetrically arranged 
on the control member, so that the latter can be 
turned to reverse the relation of the fields to the 
Sensing elements. . . . . M 

4. A ciphering apparatus as described in claim 
1, wherein code-decode switch means are pro 
vided and adapted to modify the control of said 
Seasing means Over said relays, so that the same 
Control designations of the control member will 
cause a different interconnection between said 
key switches and said electrically operable de 
Vices. When said switch means is in decode posi 
tion than when it is in code position, the inter 
Connection in the decode position being the re 
ciprocal of the interconnection in the code posi 
tion. 

5. A ciphering apparatus of the type wherein a 
plain text and a cipher text are printed simul 
taneously by two printing mechanisms, under 
control of a single keyboard, the plain text being 
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12 
printed one character after another on a record 
sheet supported by a carriage which neves-step 
by-step as the characters are printed, chara C 
terized by cipher control means nowable progres 
sively with the carriage to change the cipher re 
lation between the keyboard and the cipher text 
printing mechanism as the printing progresses, 
said cipher control means being movable reverse 
ly, with the carriage to any previous position, to 
restore the cipher relation which existed at said 
previous position. . . . . . . m 

6. A cipher apparatus as described in claim 5, 
wherein said cipher control means comprises a 
control member having variously positioned con 
trol designations thereoni, a hioidinig device to 
position said control member, and a sensing de 
vice to sense the desigriations of Said control 
member, said devices being relatively movable in 
either direction to establish effective sensing rer 
lation between said sensing device and particular 
designations of said control member. 

7. A cipher apparatus as described in claiin 1, 
wherein transfer means are provided to discon 
nect said key switches from their related con 
tacts of said relays and to connect said key 
switches directly to their corresponding electri 
cally operated devices, said Sensing means having 
a sensing element to Sense a control designation 
in a special position of the card, said last element 
being operatively connected to said transfer 
means so as to transfer the same on sensing of a 
designation in said Special position. 

8. In a cipher apparatus of the kind compris 
ing a typewriter having a keyboard, type men 
bers controlled thereby, a carriage to support a 
record sheet, and escapement means for the car 
riage operated under control of the keys, com 
bined with a second typewriter comprising type 
members controlled by the same keyboard 
hrough variable cipher means adapted to change 
the individual relations of the keys of said key 
board to the type members of said second type 
writer; control means for said cipher means Com 
prising a perforated card, stationary sensing 
means therefor, and holding means for said card 
connected to said carriage so as to move said card 
past said sensing means as said carriage moves, 
said cipher means having setting means con 
nected to said sensing means and responsive to 
the sensing of perforations in different positions 
on said card to vary said cipher means. 

9. A ciphering apparatus as described in claim 
1, wherein plugging means are included in the 
connections between the contacts of the relays of 

3 one group and said electrically operable devices, 
and in the connections between the contacts of 
the relays of the other group and said key op 
erated switches, for varying the effect of said re 
lay controlling means. ... - - 

CHARLES. R. DOTY. 
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