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Pateated Apr. 17, 1945 2,373,890 

UNITED STATES PATENT office 
CPEER MACENE 

Edward H. Hebern, Oakland, Calif., assignor to 
international Code Machine Company, Reno, 
Nev., a corporation of Nevada, 
Application october 3, 1938, serial No. 232,995 

(CE. 9-4) 6 (Claims. 

The invention relates to cryptographic ma 
chines of the character disclosed in my United 
States Patent No. 1,861,857, dated June 7, 1933, 
and more particularly concerns devices for in 
creasing the complexity of coding with code 
changing wheels such as those disclosed in said 
patent. 
An object of the invention is to provide a code 

changing wheel which provides the operative 
equivalent of two complete alphabets without 
increasing the number of character circuits to 
and through the wheel. 
Another object is to provide an electro-mag 

netic means for schematically adjusting the var 
ious code-changing wheels of a set thereof in a 
Ciper machine, 
A further object is to provide a means for secretly 

varying the scheme of adjustment of the code 
changing wheels of a set as a further means of 
increasing the difficulty of deciphering a message 
which has been coded with the machine. 
Yet another object is to provide an improved 

means for actuating a typewriter for printing 
messages as they are coded or decoded with the 
machine. 
An added object is to provide a means whereby 

different characters represent spaces in a code 
message, yet may be automatically decoded as 
Spaces in the decoded and printed message. 
The invention possesses other objects and fea 

tures of advantage, some of which, with the fore 
going, will be set forth or be apparent in the 
following description of a typical embodiment 
thereof, and in the following drawings, in which, 

Figure 1 is a plan view showing a cipher ma 
chine embodying the present invention and asso 
ciated with an electrically controlled typewriter 
for printing a coded or decoded message as the 
cipher machine is operated, a multiple-circuit 
connector being shown as disconnected. 

Figure 2 is an enlarged sectional and fragmen 
tary elevation taken at the line 2-2 in Figure 1. 
and disclosing an electro-magnetic means by 

O 

machine, certain members of the structure being 
removed and others broken away. 

Figure 6 is an enlarged fragmentary and sec 
tional view taken axially of a clamping bar as 
sembly shown in Figure 5. 

Figure 7 is a fragmentary sectional elevation 
at - in Figure 5. 

Figure 8 is a sectional elevation at 8-8 in Fig 
ure 5. 

Figure 9 is a fragmentary section at 9-9 in 
Figure 5. 
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which the keys of the typewriter are arranged 
to be individually actuated by character circuits 
Controlled by the coding machine, the connector 
for the cipher machine being shown as engaged 
thereWith. 

Figure 3 is a perspective view showing the op 
erative relation of a key-operating electromagnet 
to a keybar of the typewriter of Figures 1 and 2. 

Figure.4 is a perspective view illustrating an 
other possible relation of a key-operating elec 
tromagnet to a keybar of the typewriter. 

Figure 5 is an enlarged plan view of the cipher 
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Figure 10 is a plan Sectional view taken at the 
broken line 0-0 in Figure 8 and generally be 
low the members shown in Figure 5. 

Figure 11 is a fragmentary sectional elevation 
at - in Figure 10. 

Figure 12 is a plan view of a unit for controlling 
the adjustment of the code wheels of the machine. 

Figure 13 is an elevation at 3-3 in Figure 12. 
Figure 14 is an Outer end view of the unit of 

Figure 12. 
Figure 15 is an elevation at 5-5 in Figure 

12. 
Figure 16 is 8. Sectional elevation at 6-6 in 

Figure 12. 
Figures 1 and 18 and 19 are fragmentary sec 

tional elevations taken at different planes in Fig 
ure 12 to show successive switch assemblies. 

Figure 20 is a perspective view of a unitary ro 
tary assembly of Figures 5 and 12 and 13. 

Figures 21 and 22 are perspective views of a 
code-changing wheel viewed from opposite sides 
thereof. 

Figures 23 and 24 are opposite end face views of 
the code wheel of Figure 21. 

Figure 25 is a Section at the broken line 25-25 
in Figure 23. 

Figure 26 is an enlarged fragmentary and 
partly Sectional perspective showing a portion of 
the structures of the code wheels of Figure 21, the 
section being taken at 26-26 in Figure 24. 

Figure 2 is a diagram of the connections of a 
code wheel. - 

Figure 28 is a diagrammatic presentation of the 
electric circuits of the cipher and printing ma 
chines, the connections being shown as for the 
printing of a coded message. 

Figure 29 shows a portion of an electric switch 
means and circuits shown in Figure 28, the switch 
elements being related as for decoding. 
The present cipher machine 30 is arranged for 

operation in response to the selective actuation 
of keys in the general manner of a typewriter to 
code or decode a message and appropriately ac 

65 tuate a printing or typewriting machine 3 which 
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is provided as a separate unit and is electrically 
actuated from the machine 30. The mechanism 
of the latter machine is mounted on a frame 
which comprises a base member 32 of rectangular 
outline enclinsing and supporting complementary 
and transversely spaced side plates 33 and 34 
which are rigidly connected by a plurality of 
spacer bars 35, certain of said bars being further 
utilized in connection with the machine mecha 
nism as will be brought out. An array of three 
rows of keys for Selective depression is provided 
at a keyboard portion of the frame forwardly of 
the front edges of the frame sides 33 and 34. 
As shown in Figures 1 and 5, the keys at the 

keyboard include twenty-six character keys 36 
each representing a different letter of the English 
alphabet and also a numeral or punctuation mark 
or some other character of a second set of char 
acters. The keys 36' of the typewriter 3 a corre 
spond to the keys 36 of the unit 30, and the print 
ing of one or the other of the two characters 
represented by a particular key 36 is determined 
by the position of a usual paper-carrying carriage 
(not shown) of the unit 3; when the carriage is 
in a normal lowered position thereof, the alpha 
bet characters are printed, and the characters of 
the other set may be printed when the carriage is 
in the raised position therefor. As is usual, the 
carriage of the typewriter 3 would be controlled 
by an escapement to release the carriage for its 
movement through the space of a character after 
a character has been printed. 
A suitable means (not shown) is provided in 
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the unit 3 for raising its carriage for printing 
characters of the second set, and a key 37 is 
provided at the keyboard of the unit 3e for actua 
tion to operate the carriage shifting key 37' of 
the typewriter 3 to effect a raising of the car 
riage when desired. Said second set of characters 
might, of course, be alphabet letters of another 
real or imaginary language. A character-spac 
ing key 40 is also provided at the keyboard of the 
cipher machine 30, while a corresponding key 40' 
is provided at the keyboard of the typewriter 3. 

By particular reference to Figures 7 and 8 and 
10, it will be seen that the keys 36 and 37 and 40 
are carried at the forward ends of and generally 
above keybars 38 which pivotally engage a com 
mon shaft 39 which is fixed to and between the 
frame sides 33 and 34 at the general level of the 
keys, and is parallel to the front line of the unit. 
As shown, each keybar comprises a flat strip of 
metal having an ear portion 88 extending ra 
dially downwardly of its pivotal axis and having 
its extremity connected by a tension spring 42 
With a frame bar 35 which underlies the keybars 
38, said spring being constantly operative to urge 
a raised positioning of the keybar to engage an 
overlying frame bar 35 as a stop means for the 
keybar. 

In the present instance, each keybar 38 has 
a rearward extension 38' which engages a slot 
43 provided in a plate member 44 which is fixed 
in upright position to a frame bar 35 which un 
derlies the extension. The frame bar 35 which 
provides the anchorage for the Springs 42 carries 
a slotted plate 45 similar to the plate 44, with 
said bar operative as a stop to limit the down 
Ward swinging of the keybars. It will be noted 
that the keybar-receiving slots of the plates 44 
and 45 are evenly and similarly spaced along the 
plates, extend to the top plate edges, and funca 
tion as a guiding and positioning means for the 
keybars in their places. 
Means are provided to prevent the depression 
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of more than one of the keys 36 and 40 at a time; o 
as shown, a laterally slotted angle plate 46 is 
mounted on the bar 36 which mounts the plate 
5 for cooperation with the bar and plate to pro 

vide an elongated space of uniform cross-sec 
tion, said space being closed at its ends and con 
taining a plurality of balls 47 of such diameter 
that the keybar 38 of only one of the keys 36 and 
40 may be depressed through their line at any 
time. The under edge of the keybar 38 for the 
shift key 37 is notched out or otherwise formed 
above the line of the balls 47 whereby the de 
pressing of this keybar is permitted without en 
gaging the balls beneath it; in this manner, the 
selective depression of the remaining keybars is 
permitted for effecting the printing of characters 
of either set, since the depression of the keybar 
for the shift key 3 does not spread the balls in 
their line. 
A shaft 48 is journalled in and between the 

frame sides 33 and 34 in parallel relation to the 
keybar pivot shaft 39. Arms 49 and 50 extend 
forwardly from the shaft 48 in mutually coplanar 
relation, are rigidly fixed to the shaft, and carry 
a straight bar 52 in and between their front ex 
tremities. The bar 52 is arranged to normally en 
gage the under edges of all of the keybars 38 ex 
cept that for the shift key 37 by the action of a 
tension spring 52' which is operative between a 
forward point of the arm 49 and an overlying 
frame bar 35. When a keybar for the keys 36 or 
66 is rocked against the resistance of its spring 
42 and the spring 53, the rigid frame which is 
provided by the shaft 48 and the arms 49 and 50 
and the contact bar 52 is rocked to rotate the 
shaft 48 and effect an upward swinging of an 
arm 53 which extends generally horizontally from 
the shaft at the opposite side from the frame 
arms; in the present instance, the arm 68 com 
prises an integral extension of the arm 49. 
A thrust bar 54 extends upwardly from a pivot 

all connection with the arm 53, and its rear edge is 
stepped to provide an upwardly facing shoulder 
55 for normal positioning beneath the forward 
arm 56 of a lever 57 which is pivoted to the frame 
end 33 and is substantially perpendicular to the 
bar 54. The other arm 58 of the lever 5 is ar 
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ranged for movement against a spring contact 
arm 60 of an electric switch 6 to dispose the con 
tact 62 of the arm 60 out of engagement with a 
fixed contact 63 of the switch assembly. The 
switch contacts 62 and 63 are suitably insulated 
from each other and the frame and the lever arm 
58 for the connection of the switch 6 in an un 
grounded circuit; as shown, the Switch parts are . 
mounted. On a support of insulating material 
which is fixed on the plate 33 and mounts termi 
nals 62 and 63 connected with the contacts 62 
and 63 respectively for their use in connecting the 
switch 6 in a circuit. 
A tension spring 64 is normally operative be 

tween the lever arm 58 and an anchorage on the 
plate 33 to overcome the resilient resistance of 
the Switch arm 60 to open the switch 6 and en 
gage the arm 56 against a stoppin 59 which un 
deries the Outer arm end and extends from the 
plate 33. When the shoulder 55 of the bar 56 is 
raised beneath the end of the lever arm 56 to 
sufficiently rock the lever 57, the spring arm 60 
of the switch 6 is permitted to engage its con 
tact 62 with the contact 63 and so close the 
switch thereat. A tension spring 65 is normally 
operative against the bar 54 to engage the rear 
face of the bar below the shoulder 55 with the 
stop pin 59, the rear face portion of the bar 66 
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above the shoulder being held clear of the op 
posed end of the lever arm 56. It will be under 
stood that the described arrangement is essen 
tially a means to permit a closing of the switch 
6 each time a keybar 38 is rocked from its nor. 
mal position by the full depression of its key. 

It will now be noted that the circuit including 
the switch 6 is that which controls the rotary 
adjustment of a plurality of code-changing 
wheels of the coding and decoding mechanism 
of the unit 30 through the energizing and actua 
tion of an electromagnet means which is ar 
ranged to effect the operations of pawls against 
ratchet teeth of the wheels to reset one or more 
wheels after the temporarily closed circuit there 
of has been opened. Since holding down a char 

5 

acter key would prevent a completion of the de- . 
sired action until the key is released, means are 
provided for automatically opening the control 
circuit after the electromagnet means has been 
actuated and independently of the disposition of 
the actuating key, said means effecting a rocking 
of a lever 67 pivoted on the plate 33 to apply a 
depending lever arm 66 laterally against the up 
per end of the operative bar 54 to swing the latter 
forwardly and release the arm 56 of the lever, 57 
to permit a reopening of the switch 6 through 
the action of the spring 64. 
A shaft 68 is fixed in and between the plates 

33 and 34 near the rear edges thereof and rev 
olubly mounts a hub member 69 at its portion 
nearest the plate 33. An arm extends up 
wardly and fixedly from the hub 69 and has its 
free end connected to the free end of an up 
wardly extending arm 72 of the lever 65 by means : 
of a link 73 which is pivoted to both arms. The 
hub 69 is provided with a depending arm 74 which 
is fixed thereto and has its free end linked to the 
armature 6' of an electromagnet T6, said arma 
ture comprising a movable magnetic core for the 
Solenoid 6' of the electromagnet and being nor 
mally extended from the core bore in which it is 
slidable for its axial movement within the bore 
when the coil '6' is energized. The coil 76' is 
connected in the same circuit with the switch 6, 
and the rocking of the hub 69 which is caused 
as the armature 5 is displaced by the energiz 
ing of the coil is arranged to operate through 
the link 73 to rock the lever 6 to displace the 
arm 54 to free the lever 56 and so open the 
controlling circuit at the switch 6 in the de 
scribed manner and just as the inward stroke of 
the armature is completed. It will be noted that 
the return movement of the arm 66 permits the 
engagement of the rear face of the arm 54 below 
the shoulder 55 to engage the lowered extremity 
of the lever arm. 56 until the bar is lowered to 
dispose the shoulder below said arm. With the 
described arrangement, the continued operation 
of the code wheel control in a cycle of operations 
thereof is independent of the disposal of a con 
trol key which was originally depressed to initi 
ate the cycle. - 
A unitary code wheel assembly T is mounted 

at and across an upper portion of the frame of 
the cipher machine 20. As is particularly brought 
out in the assembly showings of Figures 1 and 5, 
the assembly comprises end plates 78, brush 

2) 

3. 
ments 80 are cylindrical in outline and are pro 
vided with axial bores for receiving a shaft 83 
for their mutually independent rotative adjust 
ments about the shaft, said shaft engaging con 
plementary bores, provided in the various plate 
members 78 and 79 and 8f to provide a fixed 
alignment of the various members of the assen 
bly and provide for the rotation of the elements 
80 in their places. The shaft 82 is mounted for 
its removal axially thereof from an unobstructed 
end of the assembly 77. 
The various plate members 8 and 79 and 8 

all have corresponding portions thereof extend 
ing radially beyond the elements 80, and clamp 
assemblies 83 including spacer sleeves 84 of ap 
propriate lengths to properly space the plate 
members are engaged through said extending 
plate portions for securing the plates in mutual 
ly spaced relation while providing for the rota 
tion of the elements 80 in their places. As par. 
ticularly shown, two lower assemblies 83 extend 
through and between the frame plates 33 and 34 
for mounting the code wheel unit 77 on the frame, 
and these assemblies also mount and clamp in 
place a unitary assembly 86 for controlling sys 
tematic adjustments of the code wheels 80 in a 
manner to be hereinafter described. The assem 

so 
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blies 83 are so disposed that the code wheels re 
leased by the removal of the shaft 82 may be 
removed for reversing them in place and/or vary 
ing their order in the code wheel assembly, or . 
replacing one or more of them with other wheels 
of different internal arrangement of conductors. 

By reference to Figures 1 and 5 to 8, it will be 
noted that each clamp assembly 83 includes a rod 
83 having its ends fixed to the extreme elements 
to be connected. As shown in Figure 1, the upper 
rod 83 has its extremities engaged in comple 
mentary sockets provided in the plates 78 and 
secured in place by screws extending axially into 
the rod ends through the plates. Each of the 
lower rods 83' has its extremities seated in com 
plementary sockets in the plates 33 and 34, and 
is secured to the plates by screws extending 
through the plates into threaded axial bores in 
the rod ends, the structure and relations being 
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shown in Figure 6. Collars 85 are adjustably 
fixed by setscrews 85' on the lower rods 83 op 
posite the outer elements of the units 7 and 86 
to be fixedly mounted in place on the machine 
30, and at least one collar 85 threadedly carries 
a thrust ring 85 for movement against the op 
posed element and toward the other collar to 
clamp the assembly of engaged and intervening 
elements in place; in this manner, the units 77 
and 86 are adjustably mounted and releasably 
fixed between the frame sides, namely, the plates 
33 and 34. 

It will now be noted that the present code 
wheel assembly 77 is in general accord with that 
disclosed in my before-mentioned U. S. Patent 
No. 1,861,857, and that the present arrangement 
includes certain modification and improvements 
which are effective to provide a coded message 
which is still more undecipherable than before 
to a person not possessing a present cipher ma 
chine and/or not knowing the required initial 
setting. By particular reference to Figure 5 and 

carrying plates 79 engaging each of the end plates 
8, four similar code wheels 80 rotatably mounted. 
between the plates and individually numbered 
80- and 80-2 and 80-3 and 80-4 for any 
necessary differentiation, and three similar 
brush-carrying plates 8 alternating with the suc 
cessive code wheels in the line thereof. The ele 

70 

75 

Figures 21 to 26 inclusive, it will be seen that 
each code wheel 80 comprises a pair of annular 
rings 87 carrying mutually insulated contacts 88 
at their outer faces and secured to opposite faces 
of a ratchet wheel 89 comprising a peripherally 
toothed flat ring 89 fixed to a tubular hub 
89' which is arranged to receive the pivot shaft. 
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82 for rotation thereabout. The wheel 89 may be 
of metal, and the rings 8 are preferably molded 
of an electrically non-conducting material having 
contacts 88 enbedded therein during their mold 
ing to have their exposed faces flush with the 
outer ring faces thereat. - 
The contacts 88 of each ring 8 are equally 

spaced in a circle which is concentric with the 
axis of the shaft 82, are twenty-six in number, 
and are normally in simultaneous engagement 
with spring contact brushes 9 which extend 
from the opposed faces of the plates 79 and 8. 
As shown, the brushes. 9 comprise spring arms 
extending radially outwardly from secured inner 
ends thereof and having their free ends arranged 
for simultaneously engaging the opposed faces 
of the contacts 88 in their line. Each contact 88 
of a ring 8 of a code wheel 80 is connected by 
means of an insulated conductor 93 with a con 
tact 88 of the other ring 8 of the Wheel struc 
ture, the ratchet wheel portion 89' between the 
rings and the hub 89' being transversely perfo 
rated to permit this. It will be understood that 
the connections through the code wheels may be 
made in a great number of different combina 
tions whereby such different combinations in 
themselves comprise a code-varying device, as is 
brought out in my said previous patent. 

In the present code wheel structure, each con 
tact 88 is elongated in its line, and the two sets 
of contacts on each code wheel 80 are so related 
that an axial line through the forward end por 
tion of one contact extends through the rearward 
end portion of a contact at the other side of the 
wheel, the line being one through mutually oppo 
site contact points of the brushes 9 when the 
wheel is in a set position thereof. In this man 
ner, when a brush 9 moves from one contact 
point of a given contact 88 to the other contact 
point thereof, different connections are provided 
through the wheel. Accordingly, the present code 
Wheels 80 are each provided with fifty-two ratchet 
teeth whereby one revolution of a wheel is the 
coding equivalent of two revolutions of a code 
wheel having contacts which are engaged succes 
sively with a given brush. Besides reducing the 
rotary movement which is required for a changed 
setting of a code wheel, the present arrangement 
markedly increases the undecipherability of a 
coded message in terms of the number of wheels 
in the code wheel assembly, it being understood 
that such a number may be one or more in ac 
cordance with the use requirements of a particu 
lar situation. 

It will be noted by reference to Figure 5 that 
corresponding brushes 9 at opposite sides of 
each brush plate 8 are electrically connected by 
a rivet or the like which secures the brushes in 
place. Also, securing bolts for the brushes of the 
plates 79 extend through these plates to individ 
ual terminal plates 94 for connection in different 
character circuits which are to control the actu 
ation of the typewriter 3. Preferably, and as 
shown, each end plate 78 of the code wheel as 
Sembly is hollowed out at the face thereof which 
opposes the adjacent brush plate 79 whereby to 
provide a Space for the wire connections to and 
from the terminals 94. 
The described connections within the code 

wheel assembly TT. are understood to provide 
twenty-six closed electrical paths therethrough, 
said paths being varied each time one or more 
code wheels 80 is rotatively adjusted through the 
angle of adjacent ratchet teeth thereof. For ref 
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of their connections with sending keys and the 
keys of a printing machine; for example, the con 
nector 'A' of the left-side plate 79 might be con 
nected with the 'A' circuit of the cipher machine 
30, while the connector "Q" of the right-side plate 
9 might be connected with the 'Q' circuit of the 
typewriting or printing machine 3. ... Should it 
happen that said 'A' and "Q' connectors are 
joined through the code wheel assembly 77, the 
character Q would be printed for A when the 
'A' key 36 is struck, this being assumed in the 
diagram of. Figure 28. If now, the connections 
provided at the connectors 94 are reversed with 
respect to the two machines, the striking of the 
letter Q at the cipher machine keyboard will print 
the letter A which was originally coded to the let 
ter Q; it will thus be understood that the provi 
Sion and use of a set of reversing switches and the 
Setting of the code wheels is all that is needed for 
effecting coding and decoding of the same mes 
Sage with the present equipment, it being noted 
that the peripheries of the code wheels 80 carry 
the letters of the alphabet opposite alternate 
ratchet teeth for use as indicators in setting the 
Wheels at the start of coding or decoding a mes 
Sage with respect to a reference mark 95 which is 
provided across the fronts of the fixed plates 78 
and 9 and 9 of the code wheel assembly 7. 

It Will now be noted that the depression of a 
particular character key 36 to rock its keybar 38 
for effecting the closing of the switch 6 is ar 
ranged to simultaneously close a normally open 
circuit through the code wheel assembly 77 for 
that character only. As shown in Figures 8 and 
10 and 28, a projection 96 extends upwardly from 
each keybar 38 to normally engage a spring switch 
arm 9 to hold the same out of contact with a 
fixed and elongated conductor element 98 which 
underlies the spring arms 97 for all of the keybars 
and is connected by a conductor 99 with a termi 
nal 00 of an electric power source E such as an 
electric battery, the other power terminal being 
designated by the numeral O. The arms 9 for 
the keys 36 and the common contact 98 are under 
stood to provide a multiple switch for control 
ling parallel branch circuits for the different 
characters, and these elements are shown as 
mounted on a base which comprises a bar of in 
Sulation material which is in turn mounted on the 
frame bar 35 which acts as the stop to limit the 
upward Swinging of the keybars. 
The various switch arms 97 for the keys 36 are 

each connected by independent conductors 03 
With the input terminal 05 of a reversing switch 
08 which provides connections for either coding 

or decoding a given letter with the same or like 
cipher machines. Connected pairs of reversing 

60 

65 

70 

erence, the connectors 94 may be lettered in terms is 

contacts 06 and foll of each switch 04 are re 
Spectively connected with terminals 94 of the dif 
ferent end plates 79 of the code wheel assembly 
71 by means of conductors fo8 and 09, and an 
output conductor leads from the output ter 
minal 2 of each switch fo4 to a connection with 
a different key-operating means for the printing 
machine 3. As is particularly shown in Figures 
5 and 8 and 9, the switch input and outputter 
minals 05 and 2 respectively are provided at 
the under side of a plate member 3 which is 
fixedly supported on a pair of the frame bars as 
which are disposed forwardly of the code wheel 
assembly 7. The terminals O5 and 2 are re 
Spectively connected through the member 3 
With sets of Spring contacts 4 and 5 which 
tend to extend upwardly from the member, with 
the contacts of each set arranged in two parallel 



2,878,890 
rows of thirteen each and equally spaced in their 
OWS 
A plate member is slidably supported above 

the fixed plate member 8 for its inited move 
ment in a direction parallel to the rows of spring 
contacts 4 and 5 of the latter, said member 
being laterally guided in its movement between an 
upper pair of the frame bars 85. The member 

8 carries contacts 6 and is equally spaced in 
rows thereof overlying the lines of the spring coia 
tacts 8 and 5 respectively and the Inern 
ber 8 is supported on said contacts whereby 
either set of alternate contacts 8 and 9 of 
each row Inay simultaneously engage the spring 
contacts 8 and 6 of their rows. Terminals 
for connecting the conductors 38 and 68 with 
the contacts 38 and are provided at the up 
per side of the member f6, and each said ter 
minal is connected with contacts 6 and 6 in 
adjacent rows thereof which are opposite the 
spring contacts 6 and 5, the arrangement be 
ing such that the latter contacts engage the ter 
minals 6 and A respectively when the member 
is is in decoding position thereof, as in Sigures 
5 and 8 and 9 and 0 and 29, and are connected 
with the terminals 65 and 96 respectively when 
the member 6 is in its coding position as in Fig 
tre 28. A generally erect airn 9 is pivoted on 
the wall 36 for its movement in an upright plane 
parallel to the lines of the reversing switch coa 
tacts, and is connected with the opposed end of 
the Enenber 83 for its use in moving the men 
ber between limiting positions determined by ad 
justable stop embers 2 mounted on the plates 

5 
to a substantially unlimited degree the particular 
order in which the various code wheels are ad 
vanced as a message is coded or decoded. The 
present means is electrical and essentially pro 
vides a control for independently operative elec 
tromagnets 3 having armatures 3' which ac 
tuate dogging hooks or pawls teeth of the code 
wheel ratchets 89 to rotatively advance the same 
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33 and 34, whereby to respectively provide the 35 
switch connections for coding and decoding with 
the present cipher unit. 
A unitary casing member 28 having a front 

wall 22, side walls 23, 8, back Wall 26, and a top 
wall 25 is mounted on the frame base 32 for 
generally enclosing the described mechanism. 
The top wall 25 of the casing A2 is disposed at a 
level below the rotary axis of the code wheel 
assembly and is slotted across its width in the line 
of said assembly to permit the protrusion of the 
latter. A slot in the top Casing Wall 825 receives 
the setting arm 89 of the described nultiple 
reversing switch for its manual engagement to 
shift the member between its initing positions 
which are deterrained by its engagement with the 
members 26. A pointer 26 extending upwardly 
from the member 6 through an Overlying slot 
in the casing top 25 provides an indication as to 
the setting of the ember 6 at any time. 

the movable reversing switch member 6 car 
ries electrical contacts 2 and 28 extending from 
opposite ends of the member and selectively en 
gageable with spring contacts 829 and 3 respec 
tively mounted on the plates 36 and 33, as the 
member is disposed for a coding or decoding use 
of the machine. The single-pole Switches 2 
28 and 28-3 thus provided are respectively 

each time the solenoid 3' of an electromagnet 
E3 is operative to move its armature out of its 
IOrnal position. 
By reference to the drawings, and particularly 

to Figures 8 and 10 and 11, it will be noted that 
four electromagnets 3 are mounted in a con 
mon plane below the different code wheels and 
the level of the shaft 68 with their axes parallel 
to the planes of the code wheels. The armatures 
3' extend rearwardly from the solenoids 3 '' 
and are suitably guided for their rectilinear re 
ciprocation in the solenoid bores. Brackets 32 
mount the electromagnets 3 in fixed position 
on a pair of spacer bars 35. As illustrated, the 
structure and mounting of the electromagnet 6 
is the same as that of the electromagnets 3i, the 
former is mounted similarly in the same plane 
and line with the latter, and the mutual spacing 
of the electromagnets in their line is uniform. 

Links 33 connect each armature 3' with the 
lower end of an arm 34 which depends from a 
sleeve member 35 which is rockably mounted on . 
the shaft 68, the sleeves being mutually independ 
ent and disposed along the shaft to position the 
arms 34 for action in the lines of the armatures 
3. Arms 36 extend upwardly from the sleeves 
85 in fixed angular relation to the arms 38, and 
pivotally carry levers 37 having pawl arm por 
tions extending forwardly of their pivot points 
and terminating in pawls 39 which are arranged 
to normally engage between teeth of the ratchets 

& 89 of the various code wheels through the action 

33 
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of tension springs 4 which are operative be 
tween the rearward lever portions and radial ears 
43 extending generally rearwardly from the 

sleeves 35. A tension spring 44 extends for 
wardly from each arm. 36 to a connection with 
the rear end of an anchor rod 45 which is slid 
ably engaged through the frame bars 35 which 
Support the reversing switch base 3 and thread 
edly carries a nut 86 which bears against the 

69 forward supporting bar 35 to provide for an ad 
justment of the tension of the spring 48. The 
Spring 86 is normally operative to engage the 
arm 34 with the rearward frame bar 35 as a pos 
itive stop and a positioning means for the asso 
ciated pawl 39. 
In the present instance, the pawls 39 are each 

so shaped that their rearward movements per 

operative in circuits which cause the printing of . 
a character for a message space in the coded mes 
sage, and cause the provision of a space for each 
code character which represents a space in the 
Original message when decoding is effected, the 
Specific control being hereinafter described. 

Recalling that one or more of the wheels 80 
are to be reset between the printing of successive 
coded Or decoded characters, and that my before 
mentioned patent provided for an automatic and 
progressive setting of a set of code wheels me 
chanically, and in an unchangeable Order, an 
improved means is provided for secretly varying 

65 

O 

75 

mit their Swinging radially over the ratchet tooth 
immediately to the rear thereof to engage its point 
behind said tooth, whereby a return movement 
of the pawl may rotate the ratchet and its code 
wheel through the angle between adjacent teeth. 
This action of a pawi results each time an elec 
tromagnet 3 is energized to displace its arma 
ture from its normal position in which it is yield 
ingly held by the spring 44, and any adjustment 
of the engaged code wheel occurs after the depres 
Sion of a key 36 and following the transmission 
and termination of the coded impulse through the 
code wheel assembly to actuate a key 36 of the 
typewriter 3. While the friction of the contact 
brushes 9 with the opposed code wheel contacts 
88 may generally be relied on to secure the 
code wheels against a backward rotation when a 
paw. 139 is pulled rearwardly under a ratchet 



of pawis 6 and 62. 
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wheel tooth which it contacts, it will be under 
stood that an oppositely acting pawl might be 
provided for the purpose, such a pawl being re 
leasable when a code wheel is to be set in an 
initial ciphering position. . 
The unit 86, it will now be noted by reference 

to Figures 5 and 12 to 20 inclusive, comprises a 
pair of opposed and transversely spaced similar 
plates 5 and 52 which are held in parallel re 
lation by a fixed shaft member 53 and spacing 
bars 54. Mutually aligned notches 55 are pro 
vided in and across the bottom edges of the plates 
for fittedly receiving the two bottom clamp ele 
ments 83 therein, suitable spacing sleeves 5 
being mounted on the elements between the 
plates 5 and 52 and at the Outer sides of the 
plates whereby a tightening of the thrust rings 
85' of said clamp elements may releasably Secure 
the unit 86 in place without crushing it. When 
the unit 86 is mounted in the position-shown, the 
shaft 53 thereof is arranged to be in axial align 
ment with the shaft of the code wheel assembly 
as is shown in Figure 5. 
The shaft 53 rotatably mounts two unitary 

assemblies 5 and 58 which are arranged to be 
independently rotated through small angles each 
time the electromagnet 6 is energized by reason 
of the closing of the switch 6 and a switch. 9 
98 when a key 36 is actuated. As is brought out 
in the drawings, the assemblies 5 and 58 re 
spectively include ratchet wheels 59 and 60 
which are in the form of flat and centrally per 
forated discs, and are arranged for simultaneous 
one-way rotative adjustments through the actions 

As is shown in Figures 
10 to 13, the pawls 6 and 62 are provided at 
the forward ends of levers 63 and 64 inde 
pendently pivoted to the upper ends of arms 65 
and 66 extending radially upwardly from the hub 
69 which is rocked by the electromagnet T6 each 
time the switch 6 is closed to energize the elec 
tromagnet. Springs 4 and 44 are respectively 
operative against the arms 65 and 66 and 
against the pawl levers 63 and f64, as in their 
applications to the levers 37 and the arms 36, 
whereby the pawls 6 and 62 are arranged to 
operate against the teeth of the engaged ratchet 
wheels in the same manner as the pawls 39 oper 
ate against the ratchet teeth of the code wheels. 

It will now be noted that the assembly 57 
comprises a hub member 68 which is rotatably 
mounted on the shaft. 53, has an intermediate 
radial flange 68, and carries circular discs 69 
and 70 fixed against Opposite sides of its flange 
68. A cylindrical member 7 has an end en 
gaging the disc 70 at its face opposite from the 
flange 68, and has the ratchet disc 59 eno 
gaged against its other face. Bolts 3 engage 
through the ratchet disc 59, the member 7, 
the disc 0, the flange 68' and the disc 69 for 
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in order about its periphery and is provided with 
one transverse notch 76 in said edge, prefer 
ably at the position of the character Z. The 
discs 69 and 0 are of like size and are each 
provided with twenty-six notches T in their 
peripheral edges, said notches being relatively 
staggered peripherally of the two discs, as is 
brought out in Figures 12 and 20. 
The assembly f68 comprises a hub member 
79 rotatably mounted on the shaft 58 and hav 

ing an intermediate radial flange 79, and 
carries the ratchet disc 6 against one side of 
the flange. A circular disc 80 engages the other 
side of the flange 79' and is followed by a spac 
ing ring and a circular disc 82 in order. Screw 
bolts engage through the disc 82, the spacing 
ring, the disc 80, the hub flange T9 and the 
ratchet disc 60 for unitarily fixing the various 
members together to provide the assembly 58. 
The periphery of the ratchet disc 6) is pro 
vided with fifty teeth for operative engagement 
with the pawl 62, and the periphery of the disc 
82 is provided with a single notch 86. . The 
periphery of the disc 80 is provided with a suc 

30 

35 

cession of nine notches 85 which are thirty 
six degrees apart whereby the end notches of the 
line are seventy-two degrees apart in the pe 
ripheral circle, and the disc 80 is so set with 
respect to the disc 82 that the center of its 
Seventy-two degree gap On the line of notches 
85 is positioned axially of the notch 84 of the 

disc 82. The hubs 79 and 68 together occupy 
the space between the plates 52 and 53 of 
the unit 86 whereby the assemblies 5 and 58 

retained against axial shifting on the shaft 
53. 
It will now be noted that the various disc 

members of the assemblies 5 and 58 are of 
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unitarily fixing the various elements together to 
provide the assembly 57. 
The exposed face of the ratchet disc 59 is 

provided with a circle of fifty-two cylindrical 
openings or sockets 74 which are preferably 
marked in random order for their identification 
and are arranged to receive and frictionally re 
tain the shanks of headed pins 75 in variable 
number and arrangement, the shank portions 
of the mounted pins being exposed between their 
heads and the opposed disc face, and the disc 
periphery is provided with fifty-two equally 
Spaced ratchet, teeth for operative engagement 
by the pawl 6. The member f7f bears indicia 
for the twenty-six letters of the English alphabet 

O 
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Substantially the same diameter, and are ar 
ranged to variably and independently control 
the conditions of six different switches 9 and 
92 and 93 and 94 and f 95 and 96 through the 
respective actuations thereof by members 20 
and 202 and 203 and 204 and 205 and 206 rock 
ably mounted on a spacing bar 54 which is 
forward of the shaft 53. As shown, the six 
switches respectively comprise spring contact 
arms 9 to 96 inclusive mounted on the un 
der side of a common base member 9 of in 
Sulating material carried on a spacer bar 54 
and normally engageable with a common con 
tact 98 which comprises a flat plate of con 
ducting material mounted at the rear side of 
the base 9 in upright position and arranged 
for the engagement of the spring contact arms 
with its under edge to close the corresponding 
Switches. Opposite the ratchet disc 59, the 
common contact plate 98 is provided with a 
downwardly extending L-shaped extension 99 
arranged for the engagement of the spring con 
tact arm 9 with the upwardly directed edge 
thereof. 
The present switch-control members 20 to 

206 inclusive each comprise bell-crank levers 
having upright arms providing points for re 
Spectively engaging the pins 75 on the ratchet 
disc 59, the notch 76 of the cylinder 7, the 
notches of the discs 70 and 69, the notch 83 
of the disc 82, and the notches (84 of the disc 
80 as the engaged elements are rotated. Gen 

erally horizontal arms of the said control mem 
bers are engageable with the extremities of the 
different switch arms 9" to 96 inclusive for 
Swinging the latter to open their circuits at the 
common contact plate 98, and tension springs 
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2e are constantly operative against the con 
trol levers to urge an upward swinging thereof. 
By particular reference to Figures 12 and 14 

it will be noted that the spring 207 of the mem 
ber 20 normally retains the switch-engaging 
arm of the member against a stop pin 208 ex 
tending from the plate 52 while the pin-engag 
ing point 20' of the member lies in the path of 
movement of the shanks of the pins 75 on the 
disc 59, the switch 9 f being held open except 
when a pin 5 engages the lever point 20. 
When the rotary adjustment of the disc 59 en 
gages the shank of a pin 75 with the point 20, 
the latter is deflected outwardly with respect to 
the disc axis to rock the member 20 to close 
the Switch 9 at the extension 99 of the mem 
ber 98 during that setting of the disc. Since 
the pins 5 may be mounted on the disc 59 in 
any number and arrangement, the times and 
frequency of closing of the switch 9 in each 
rotative cycle of the disc may be varied at will. 
The sockets 4 may be numbered or otherwise 
differentiated whereby the pins may be placed 
therein in any predetermined number and ar 
rangement. 
By reference to Figure 16, it will be noted that 

the switch 92 is arranged to be held open ex 
cept while the point 202 of the member 202 
engages the notch 76 of the cylinder f7f, the 
latter occurring but once in every fifty-two 
rotary adjustments of the cylinder. The twen 
ty-six notches of the discs D and 69 are ar 
ranged to receive the points 203' and 204' of the 
members 203 and 288 respectively at every other 
setting of the discs and alternately with respect 
to the discs whereby, as will be evident from a 
consideration of Figures 14 and 15, the switches 
93 and 93 will be alternately closed and open 

for successive settings of the assembly 57. 
Referring to the switch control assembly 58, 

it will be noted by reference to Figures 12 and 
18 and 19 that the point 20.5' of the member 
285 engages the notch 85 of the disc 82 once 
in every complete rotation of the assembly by 
the pawl 62 to then permit a closing of the 
switch 95. Also, the point 206 of the member 
206 engages a notch 88 of the disc 80 to close 
the switch 97 nine times in each rotation of the 
assembly 58. Since the ratchet disc 69 has 
two less teeth than the ratchet disc 59, the as 
sembly 58 will be rotated at a faster rate than 
the assembly 57 as the pawls 6 and 62 are 
rotated together by the electromagnet 76. It 
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will be understood that the switch 95 is ar 
ranged to be closed in lieu of the switch 96 
once in each revolution of the assembly 58. 
The assemblies 57 and 58 may be frictionally 

and releasably retained in successive set positions 
thereof as by the engagement of Spring-pressed 
detent rollers 209 in the notches defined between 
the teeth of the ratchet discs 59 and 60. As 
shown, the rollers 209 are carried at the ends 
of upright arms of bell-crank levers 209 similar 
to the members 20 to 206 and mounted on the 
same frame bar 54, springs 20 being operative 
against the other lever arms to yieldingly urge a 
retention of the respective rollers in the notches 
of the discs. It will be noted that the separate 
driving of the ratchet discs 59 and 60 of the 
two assemblies permits independent and pre 
determined initial settings of the assemblies f 57 
and 158 with reference to the mark 95 to which 
the code wheels 80 are initially set. . . 
The contact bar 98 for the switches 9 to 

-96 inclusive is connected to the same battery 
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terminal OO as the bar 98 by means of a wire 
25, and the switch arms 9 f to f 94' inclusive 
are respectively connected with plug-receiving 
sockets 2 and 22 and 23 and 24 which are 
provided in a front casing member 2 of the 
control unit 86. As shown, the member 27 is 
fixed to the forward ends of the side plates 5 
and 52, and a plate 28 overlies the top edges 
of the plates 5 and 52 and extends rearwardly 
to the disc assembly of the unit 86 to cover the 
switches and the control levers therefor. 
The sockets 2 to 24 are arranged to inter 

changeably receive single-contact connector 
plugs 29 carried at the extremities of flexible 
conductors 22 which extend from a terminal of 
each of the solenoids 3' of the four different 
electromagnets 3; it will be recalled that the 
armatures of these electromagnets are separately 
operative when energized for rotatively adjusting 
the different code wheels 80 by actuating the pawls 
39 in the described manner. This interchange 

able connection for the electromagnets 3 very. 
much increases the secrecy of coding, it being 
noted that the connection may be left open for 
One or more of the electromagnets if desired 
to further vary the scheme of advancing the code 
wheels. 

By particular reference to Figure 28, it will now 
be noted that the other terminals of the elec 
tromagnets f$f are connected by a common con 
ductor 222 with a fixed contact of a normally 
open electromagnetic switch 223 which has its 
other Switch contact comprising an armature 
223 connected with the terminal 62 of the switch 
6 by means of a conductor 225. In the present 
instance, the armature 223' of the switch 223 is 
disposed to close the circuit which includes it 
against the resistance of a spring 224 and only 
when the arm-controlling solenoid 223' is ener 
gized. One terminal of the electromagnet 6 
which controls the Switches f$ to 96 in the 
described manner is connected with the conductor 
222 by means of a conductor wire 226, while the 
other terminal of said solenoid is connected to 
the battery terminal Oil through the bar 98 by 
a connecting Wire 227. The arrangement is under 
stood to provide mutually parallel circuits for 
the electromagnets 76 and 3 between the bat 
tery terminal 9 and the switch 223, all five 
circuits being controlled jointly by the electro 
magnetic switch 223 and the mechanically oper 
ated Switch 6 which are in series with the other 
battery terminal 0. Since the switch 6 is also 
included in the coding circuit, coding and code 
wheel. shifting may only occur as successive oper 
ations following the closing of a character circuit 
by the depression of a character key, and the 
Switch 6 thus constitutes a master switch and 
may be so referred to. 
As is shown in Figures 1 to 4 and 28, the type 

Writer or printing machine 3 f is provided with 
a key 229 for depression to effect a return move 

- ment of the carriage and an advance move 
ment of the print-receiving sheet at the end of a 
line of typing by means which are well known 
in the typewriter art. The machine 3 may be 
a usual one arranged for the solely hand oper 
ation of its keys, but I prefer an electric type 
Writer wherein a slight manual displacement of 
a key causes the completed actuation of the key 
by electrical means, reference being made, by way 
of example, to an electrically operated typewriter 
known as the "International’’; by the use of the 
latter class of typewriter, the character circuits 

  



of the present cipher apparatus may directly Sup 
ply enough power to actuate the keys of the type 
writer. Individual electromagnets 23 of similar struc 
ture are provided for selectively effecting depres 
sions of the various keys 38' and 3 and 49' and 
229 of the typewriter 3 when their circuits are 
energized. In the present instance, the various 
keys are carried at the forward ends of similar 
keybars 230, and movable armatures or cores 
232 of the electromagnets 23i are suitably con 
nected with the keybars for depressing them to 
cause the printing of characters when the Sole 
noids of the electromagnets are energized. As 
shown in Figures 2 and 3, armatures 232 which 
normally extend upwardly from the bores of the 
solenoids for movement into the cores when the 
solenoids are energized carry hooks 234 which 
engage over the keybars 230 to normally Sup 
port the armatures 232 in raised position in 
their solenoids. An alternative arrangement 
would be one in which a push rod 236' depends 
from an armature 232 which is engaged in a sole 
noid 233. which is supported above a key to be 
depressed for printing, this arrangement being 
indicated in Figure 4. In either event the vari 
ous solenoids 233 would preferably be provided 
as a unitary set thereof for fixed mounting on the 
typewriter 3; in Figure 1, the solenoids 233 are 
shown as mounted on a common base plate 235 
which is in turn Secured beneath the typewriter 3. 
By reference to Figures 1 and 28, it will be noted 

that the various control circuit wires to and 
from the typewriter 3 are grouped and carried 
together in a common conduit 23 and terminate 
at a multiple connector head 238 foir detachable 
connection with corresponding terminals 239 of 
the solenoids 233 by which the various character 
keys of the unit 3 are controlled. The output 
wires of the reversing switches 04 are con 
tinued through the connector 238 to terminals of 
different character-printing solenoids 233, the 
other terminals of the same Solenoids are con 
nected by a common return wire 24 to one ter 
minal of the solenoid 233' of the electromagnetic 
switch 223, and the other terminal of the latter 
solenoid is connected to the wire 225. 
With the described connections, the closing of 

the switch 223 to actuate the wheel control unit 
86 is arranged to be effected only when the switch 
6 has been closed by the depression of a char 
acter key at the keyboard of the cipher machine 
30 to simultaneously close a character circuit. It 
will be understood that the mechanical closing 
of any character circuit through the code wheel 
assembly and the simultaneous mechanical 
closing of the Switch 6 causes the energizing of 
a character circuit in accordance with the key 
which is actuated to operate an appropriate key 
of the typewriter while the pawls 6 f and 62 are 
being moved to operative positions with respect to 
the ratchet wheels 59 and 60 respectively of the 
unit 86 by the action of the energized solenoid 
76. Also, a solenoid 3' connected by a wire 
22 with any one of the switch arms 9 to 94 
which engages the contact 98 will be energized 
to similarly shift its pawl 39 with respect to the 
ratchet of the code wheel 80 which it controls; in 
the present instance, Solenoid circuits are nor 
mally closed alternately at the contacts 93 and 
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trol key at the cipher machine keyboard in the 
present instance, includes in order the wire 25, 
the common contact 98, the switch arm 95', a 
wire 244 leading through the connector 238 to 
the solenoid 233-r which controls, the key 228, 
and a wire 245 from the other solenoid terminal 
to the wire 243 to complete the circuit to the bat 
tery E. Since the disc 82 is disposed to close the 
carriage return circuit only after each fifty char 
acter impulses have acted to print characters in 
coding, the arrangement is understood to operate 
only at the end of each line of printing to dis 
pose the typewriter carriage and the paper there 
on for receiving a succeeding line of printing. 

Recalling that a typewriter carriage automati 
cally shifts for the space of one character foll 
lowing the printing of a character, and that the 
notches 85 of the disc 80 are operative after 
each five character impulses, except when the 
carriage shift circuit is energized, to temporarily 
engage the Spring contact 96 with the contact 
98 to close the spacing circuit thereat, the pres 
ent device is operative to effect an extra space 
shift of the typewriter carriage, provided the 
circuit for the solenoid 233-s which is operative 
to actuate the spacing key 40' is otherwise closed. 
In this manner, the characters of a coded mes 
Sage may be printed in groups of five in their line, 
this facilitating decoding since an operator may 
readily remember a succession of five code chair 
acters and keep his place in the copy while he 
is operating the cipher machine for decoding the 
typed coded message. It will be understood that 
the omission of a notch 85 from the disc 80 in 
the axial line of the notch f34 of the disc f 82 
provides for the carriage return action in lieu 
of an extra space shift at this point in the op 
erative cycle of the two discs. 
By reference to Figure 28 wherein the reversing 

switch element 6 is in coding position, it will 
be noted that a wire 246 extends from the con 
tact 96' to one terminal of a single-pole switch 
24, and a wire 248 connects the other terminal 
of the switch 24 with the spring contact 29 on 
the frame side 34. The contact f27 on the ele 
ment ft 6 which engages the contact 29 during 
coding is connected by a wire 249 with one ter 
minal of the solenoid 233-s which is arranged 

50 

55 

for energizing to actuate the spacing key 40' of 
the typewriter 3, and the other terminal of the 
solenoid 233-s is connected by a wire 25 with 
the wire 243 leading to the battery terminal to . 
It will be understood that the arrangement is 
such that no control of the spacing key 40' is pro 
vided at the cipher machine keyboard during cod 
ing, and that the described group spacing of the 
printed characters is provided only when the 
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94 whereby the solenoids connected with said 
contacts are alternately energized each time a 
character circuit is closed. 
The carriage return circuit, which has no con s 

switch 247 is closed. The switch 247 is shown in 
Figure 1 as mounted on the top wall f25 of the 
casing 23 for its ready accessibility to the op 
erator. 

It will now be particularly noted that the wire 
243 provides a common connection from the sole 
noids 233-u and 233-s and 233-r directly to 
the battery terminal of whereby the energizing 
of one or more of these solenoids may follow the 
de-energizing of the solenoids 233-c which con 
trol the character keys 36' of the typewriter. 
This provides for an operative cycle wherein any 
shift or spacing Or carriage return Operations are 
arranged to occur after a character has been 
printed and the character circuit has been auto 
matically reopened at the switch 6 in the de 
scribed manner, it being recalled that the code 
wheels 80 and the switch control assemblies 57 
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and 58 of the control unit 86 are mechanically 
actuated by the return movements of the freed 
and previously advanced pawls 39 and 6 and 
62 respectively. 
In printing a coded message with the present 

apparatus, a character is printed, whenever a 
space occurs in the original message, and means 
are provided for utilizing one of the keyboard 
characters for the purpose. The character 
chosen WOuld preferably, though not necessarily, 
be one which occurs less often in written matter; 
in the present instance the letter Z has been 
chosen to represent a space in the original mes 
Sage, ACCOrdingly, and as shown in Figure 28, 
the contact 97 for the space key 40 is connected 
by a wire 252 to the wire (3 from the contact 
9 for the Z key, and the connection between the 
reversing switch contacts 06 of the reversing 
Switch & which has the wire 03 connected 
thereto is omitted. A wire 253 connects the wire 
8 which leads from the switch contact O6 for 

engaging the input terminal 05 of the Z switch 
during cinding with the switch arm 30 on the 
plate 33, and a wire 254 connects the contact 28 
on the member 6 with the wire 249 from the 
contact f2 at the other end of the member, 

Having the switch 28-30 open during cod 
ing, the letter Z is arrangad to be coded through 
the code wheel assembly in the same manner 
as any other, keyboard character to cause a print 
ing of the coded character of the letter Z, whether 
the 2 key or the spacing key 40 is depressed. If, 
however, the member 6 is shifted to decode po 
sition, the Switch 28-30 is closed, the Switch 
27-29 is opened, the Z input terminal 05 en 

gages a reverse contact 09, and the correspond 
ing output terminal 2 engages the unconnected 
reversing terminal 06 whereby no connection is 
provided for the wire i? from the terminal 2. 
Under the latter conditions, if a key 36 for a code 
character which is the code for Z or a space is 
depressed, a closed circuit is created to include a 
wire 9, the code wheel assembly 7, the wire 
108 which leads to the Z contact 06, the wire 253 
to the switch contact 3 which engages the con 
tact 28, the wire 255, and the wire 249 to the 
solenoid 233-s of the printing machine. In this 
manner, a space is provided in the decoded and 
printed message whenever a space or the letter 
2, occurred in the original Inessage, it being in 
portant to note that the present device has coded 
spaces with the same coding complexity as the 
characters of the keyboard. 
From the foregoing description, taken in Con 

nection with the accompanying drawings, the ad 
vantages of the cipher mechanism of my inven 
tion will be readily understood by those skilled 
in the art to which the invention appertains. 
While I have described the principles of opera 
tion, together with devices which I now consider 
to be preferred embodiments thereof, I desire to 
have it understood that the showing is primarily 
illustrative, and that such changes may be made, 
when desired, as fall within the scope of the 
following claims: 
I clain: 
1. In a cipher machine, an electric keyboard 

comprising a plurality of keys, a coding circuit 
providing in part a set of mutually parallel branch 
circuits having one branch circuit for each key, 
normally open switches interposed in the differ 
ent branch circuits and selectively closable by 
said keys, a normally open master switch inter 
posed in an unbranched circuit part and closable 
by any of said keys, a normally open electromag 
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9 
netic switch having its Solenoid interposed in the 
unbranched circuit part, an electromagnet opera 
tive to effect an opening of the master switch, 
and a secondary circuit including the electromag 
net and the Switch of the electromagnetic switch 
whereby the closing of the coding circuit is op 
erative to open the master switch therein after 
a coding operation is completed. 

2. In cryptographic apparatus, a plurality of 
keys for selective actuation, means providing an 
electric circuit including in part a set of mutually 
parallel branch circuits, individual switches inter 
posed in the different branch circuits and closable 
by said keys, an electromagnetic printing mech 
anism operative in each branch circuit, a rota 
tively adjustable code-changing wheel providing 
closed portions of all of the branch circuits be 
tween the Switches and printing mechanisms for 
adjustment to chringe the connections between 
the Switches and mechanisms, a normally open 
master switch interposed in an unbranched cir 
cuit part and closable by any of said keys, an 
electromagnet having an armature for displace 
nent in a Working stroke to open said master 
Switch and thereafter effect a code-changing ad 
justment of the code wheel upon its return stroke, 
and an electromagnetic switch having its sole 
noid included in the circuit and its switch con 
trolling a branch circuit through the solenoid of 
the electromagnet whereby to energize said elec 
tromagnet when the circuit is closed by the ac 
tuation of said key. 

3. In a code changing means for a crypto 
graphic machine, a member providing two inter 
connected like sets of electrical contacts which 
are aligned and equally spaced in their sets in 
circles having their centers in a common line, 
a second member providing two sets of contacts 
complementary to and normally engaging the 
contacts of the different sets of the first member, 
means mounting the members for their relative 
rotative adjustment about said line, and means 
Operative to effect successive rotative adjustments 
of one member with respect to the other through 
half the angular spacing of successive contacts, 
the contacts of the mutually engaged pairs of 
contact sets being so related that each actuation 
of the adjustment means is arranged to change 
the connections of the contacts of but one said 
pair Of Sets. - 

4. In a code changing means for a crypto 
- graphic machine, a member providing two inter. 
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connected like Sets of electrical contacts which 
are aligned and equally spaced in their sets in 
circles having their centers in a common line, 
a Second member providing two sets of brushes 
complementary to and normally engaging the 
contacts of the different sets of the first member, 
means mounting the members for their relative 
rotative adjustment about said line, and means 
Operative to effect Successive rotative adjustments 
of one member with respect to the other through 
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half the angular spacing of successive contacts, 
the contacts of the mutually engaged contact and 
brush sets being so constituted and related that 
each actuation of the adjustment means is ar 
ranged to change the contact and brush connec 
tions at one contact set while maintaining the 
Sane contact and brush connections at the other 
contact Set. 

5. In a code changing means for a crypto 
graphic machine, a member providing two inter 
connected sets of contacts which are equally 
Spaced in circular lines having their centers in 
a common line and are of such like lengths in 



O 
their respective lines that they extend for no 
less than half their center-to-center spacing 
therain, a second member providing two sets of 
brushes complementary to and normally engag 
ing the contacts of the different sets of the first 
member, means mounting the members for their 
relative rotative adjustment about said line, and 
means operative to effect successive rotative ad 
justments of one member with respect to the 
other through half the angular center-to-center 
spacing of successive contacts, the said contact 
sets being so related to said brushes that an ac 
tuation of the adjustment means is arranged to 
maintain the engagement of one set of brushes 
with the same contacts of one contact set while 
effecting the contact of the other set of brushes 
with adjacent contacts of the other contact set. 

6. In cryptographic apparatus, a plurality of 
keys for selective actuation, means providing an 
electric circuit including in part a set of mu 
tually parallel branch circuits, individual switches 
interposed in the different branch circuits and 
selectively closable by said keys, an electromag 
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netic printing mechanism operative in each said 
branch circuit, a plurality of mutually adjustable 
code wheels interposed between the switches and 
the printing mechanism for jointly providing vari 
able closed portions of all of said circuits, indi 
vidual electromagnets operative when energized 
to adjust the setting of said code wheels, individ 
ual and normally open control switches for the 
circuits of said electromagnets, a normally open 
Inaster Switch interposed in an unbranched cir 
cuit part and closable by any of said keys, a nor 
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mally open electromagnetic switch having its sole 
noid interposed in the unbranched circuit part, 
and an electromagnet controlled by the electro 
magnetic Switch having its solenoid interposed 
in another branch circuit part and having its ar 
nature dipslaceable in a working stroke to open 
said master switch and thereafter effect a selec 
tive closing of one or more of said control switches 
for the wheel-adjusting electromagnets of the 
code wheels. 

EDWARD H. HEBERN. 


