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CONTROL CIRCUITS FOR ELECTRIC
CODING MACHINES

The invention described herein may be manufactured and
used by or for the Government of the United States of
America for governmental purposes without the payment of
any royalties thereon or therefor.

This invention relates to electrical circuits for controlling
the operation of the mechanical elements of a cryptographic
machine.

Among the several objects of this invention are:

To provide means for changing the circuits of a crypto-
graphic machine to condition them for enciphering,
deciphering or writing plain text and numerals;

To devise circuits to control the mechanical operating
elements of a cryptographic machine to introduce a
very high degree of complexity and unpredictability
into the selection of such elements for operation;

To provide means for cutting out the ciphering circuits
and cutting in circuits for controlling the mechanical
operation only;

To provide a switch having four operating positions to
condition the circuits in groups to perform different
functions requisite in the electromechanical encipher-
ment and decipherment of messages;

To devise a second switch to cooperate with the aforesaid
switch in condition circuits to separate purely mechani-
cal functions of a cryptographic machine from those
involved in recording textual matter.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects will become manifest when the ensuing
description is read in connection with the drawings, in
which:

FIG. 1 is a perspective elevational view showing a coding
machine with the code and control wheel unit removed;

FIGS. 2 and 2a are together a schematic lay-out of the
electric circuits;

FIG. 3 illustrates the mechanism for stepping the code and
control wheels;

FIG. 4 is a perspective view of the code and control wheel
unit with one control wheel and one index wheel removed;

FIG. 5 shows a wheel used in either the code wheel or the
control wheel set;

FIG. 6 depicts an index wheel;

FIG. 7 illustrates the electromagnets, with their armatures,
that control the operation of the mechanism in FIG. 3.

DETAILED DESCRIPTION OF THE
INVENTION

The cryptographic machine with which the proposed
invention is concerned is an improvement of that shown in
the application of Larsen et al, Ser. No. 02/317,454 filed Feb.
5, 1940, now U.S. Pat. No. 4,155,659. Other related appli-
cations disclosing various aspects of the improved machine,
more or less dependent on the present invention and filed
concurrently herewith will be identified in the course of the
description.

As used herein “cipher conjugate” is the letter, which may
be any letter in the alphabet, printed in the enciphered text
when a key is operated during the process of encipherment
and the “plain conjugate” is the letter that is printed in the
deciphered text when the key bearings its cipher conjugate
is operated during deciphering.

5

10

15

20

25

30

35

40

45

50

55

60

65

2

Broadly delineated, the machine involves “code wheels”
in cascade or in a “maze” with random or mixed circuits
which operate a printing device to print the cipher conjugate
of the letter on an operated key when the keyboard is
connected to one end of the code wheel maze, and to print
the plain conjugate of the letter in cipher when a key bearing
such letter is operated with the keyboard connected to the
other end of the code wheel maze. The printer is connected
to the end of the code wheel maze opposite the end to which
the keyboard is connected in both cases.

The switches and circuits herein concerned are manipu-
lated to reverse the connections for enciphering and
deciphering, to connect the keys directly to the printer for
printing plain text, and to cut out the printing and ciphering
circuits and to connect certain other circuits that control
mechanical devices for resetting and zeroizing, as will be
fully explained hereinafter.

The construction of the machine will be first set forth to
make clear the functions and relations of the electrical
circuits.

Referring to FIG. 1, motor 50 drives shaft 51 through
worm pinion 52 meshed with worm gear 53 on the shaft to
supply power for operating the mechanical elements of the
machine under control of the electrical circuits. Shaft 51 and
the means for determining the operation thereof are set forth
in detail in the application of Theodore I. Przysiecki, Ser.
No. 02/568,365, filed Dec. 15, 1944. The key board has keys
54 for the letters of the alphabet, the numerals 1 through 9
and zero, blank, dash and repeat, and space bar 55.

Main switch 56 has a shaft 57 that is rotatable by handle
58 with cam lobes 59 on the shaft to contact telephone type
pileups 60. The shaft 57 has five positions, indicated by
index 61 in conjunction with marks on plate 62, which
positions are “Off,” “Plain,” “Reset,” “Encipher,” and
“Decipher.” In the first or “Off” position all current is cut off
from the machine. The second position of switch 56 con-
nects the alphabet and numeral keys directly to the printing
mechanism, shown in the application of Krum and
Thienemann, Ser. No. 02/568,366 filed Dec. 15, 1944, now
U.S. Pat. No. 4,185,928. The third or reset position of switch
56 actuates pileups 60 in such a manner that all ciphering
circuits and those to the printer are opened and other circuits
are closed to effect mechanical operations for mechanically
setting the code wheels to predetermined initial positions. In
the fourth position the pileups 60 are actuated to close the
circuits for enciphering, and in the fifth for deciphering.

Code wheel 61, as shown in FIG. 5, has an annular series
of contacts 62 on each face so disposed that one contact on
each face corresponds to a letter on the periphery of the
wheel. Each contact of one face is connected at random, or
as otherwise determined, to a contact on the opposite face,
as is well known in this art, and indicated at 77 in FIG. 2a.
The code wheels 61 are assembled in a set (five in FIG. 4)
on a spindle 63 readily removable from basket 64 to facili-
tate the interchange of wheels. The spacer 65 between each
two code wheels is provided with an annular series of spring
pressed plunger conducting members (not shown) extending
through to connect the contacts in one wheel 61 to those in
the adjacent wheel. Basket 64 is disposed in the machine so
that the conducts 66 in the two side members 67 of the
basket establish conductive relations with contacts 68 in the
left side member 69 of the frame of the machine and with
contacts 68' in the right side member 69' and thus make
complete through paths from one side member 69 through
the wheels 61 and spacers 65 to the member 69'.

The five control wheels 70 are identical with the code
wheels 61 in structure and manner of assembly in the basket
























