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PATENT OFFICE. 
FRED R. VicMURRY, OF WEST WOOD, NEW JERSEY, ASSIGNOR. To WESTERN ELECTRIC 
COMPANY, INCORPORATED, OF NEW YORK, N. Y., A CORPORATION OF NEW YORK. 

ENCPHERING AND DECIPHERING MECHANISII. 

Application filed January 24, 1919. 

7'o (ill thon, it may concern. 
Be it known that I, FRED R. McMURRY, 

a citizen of the United States, residing at 
Westwood, in the county of Bergen, State 
of New Jersey, have invented certain new 
and useful Improvements in Enciphering 
and Deciphering Mechanism, of which the 
following is a full, clear, concise, and exact 
description. 
This invention relates to visual signal in 

dicato's and in particular to mechanisms for 
displaying a signal indication in code form. 

Its main purpose is to decipher automati 
cally a message enciphered according to a 
prearranged constantly varying rule, and to 
give a direct visual indication in code form 
of the true message. The invention, how 
ever, is equally useful for enciphering mes 
Sages. 

It has previously been proposed to em 
ploy, in connection with printing telegraph 
systems, a method of enciphering the mes 
sage to be transmitted, which consists in 
transmitting over the line for each character 
of the message a set of impulses which rep 
resents the combination of the true message 
impulses with a second set of impulses arbi 
trai'ily chosen and changing for each char 
acter transmitted. 
Such a result has been obtained by per 

forating the true message on a paper strip 
or tape in the form of the well known Bau 
dot code, perforating a similar tape with 
another message or jumble of characters, 
running these two tapes in synchronism 
through two tape transmitters which jointly 
control the transmission of impulses to the 
line, or the energization of the electro-mag 
netic punch selecting membei's of a local 
perforator which perforates a third tape 
with an unintelligible sequence of char 
acters representing a combination of the 
message tape and the cipher tape. This un 
intelligible or enciphered message is then 
transmitted over the line and may be re 
corded by any suitable receiving device, 
preferably a receiving perforator which will 
then perforate a tape duplicating that used 
for the transmission of the enciphered mes 
sage. 
For deciphering such a message it is es 

sential that the receiving operator be pro 
vided with a duplicate of the original cipher 
tape. When so equipped, he can by run 
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ling the cipher tape and the enciphered 
message tape in synchronism through two 
local tape transmitters, exert a joint con 
trol on the selecting mechanism of a local 
printer that will result in the printing of 
the Original message in deciphered form. 

Further secrecy of communication can be 
secured by employing two (or more) cipher 
ing tapes simultaneously, and combining the 
effects of the two with the message tape. 
The invention herein involved in the form 

chosen for illustration, provides a mechani 
cal device for deciphering a message trans 
mitted according to the system above out 
lined, and suitable for use in situations 
Where electrical appliances are not available 
or ordinarily operable. The specific form 
herein illustrated comprises four sets of 
movable shutters, one set for each impulse 
element of a four impulse code. Each set 
is composed of three shutters each of which 
is provided with a plurality of open 
ings which are so disposed with reference 
to the openings of the other shutters of 
that set, that a clear path for a beam of 
light will be provided if an odd number 
of the shutters of the set are shifted from 
normal position, but no such path will be 
provided if an even number of the shutters 
are shifted. The shutters may be shifted 
selectively under the control of three con 
trol devices, to each of which is assigned 
the control of one shutter of each set. 
Two of these control devices are set for 

operation by ineams of perforated tapes, in 
this case the two cipher tapes, while the 
third control device is set for operation 
through the instrumentality of a set of 
manually operated keys, in accordance with 
the signal indication appearing on the en 
ciphered message tape. When all three con 
trol devices have been thus set, the actua 
tion of a single operating key moves the 
various selected shutters and gives a direct 
visual indication in code of the deciphered 
message. The release of the operating key 
moves the two cipher tapes along for the 
next character, and restores the shutters to 
normal, preparatory to the deciphering of 
the next character of the message. The true 
message may thus be spelled out, character 
by character, without the necessity of refer 
ence to an elaborate code book. 
The invention will be more readily under 
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stood from the following detailed descrip 
tion and claims, and by reference to the ac companying drawings illustrating the pre 
ferred form of applicant’s invention, where 
in Fig. 1 is a plan view of the deciphering 
instrument: Fig. 2 is a horizontal sectional 
view showing the arrangement of the Se 
lecting and selectable bars: Fig. 3 is a ver 
tical sectional view along the line 3-3, Fig. 
!: Fig. 4 illustrates an arrangement of the 
various shutters, carried by the selectable 
bars, necessary to give the visual indication 
represented in Fig. 1; Fig. 5 is a vertical 
sectional view of one of the tape controlled 
echanisms in Inactuated position; Fig. 6 

is another vertical sectional view of the 
mechanism illustrated in Fig. 5, but shown 
in actuated position; Fig. 7 is a vertical sec 
tione view taken along the line 7-7, Fig. 
2: Fig. S is a partial view of the Selectable 
bar illustrated in Fig. 7 but shown in its 
actuated position: and Fig. 9 represents a 
seetion of the enciphered message tape. 

Referring particularly to Figs. 1, 2 and 
3. the deciphering instrument is enclosed in 
a rectangular frame structure 10, and the 
operating members and apparatus are Sup 
ported primarily by the frame 10 and cross 
members 11 and 2. The selectable bars are 
arranged in three groups of four each. The 
outer groups 13 and 15 in the present elil 
bodiment are controlled by means of per 
forated tapes, while the bai's of the centel' 
group 14 are controlled by manually ope 
able keys 31, there being one key correspond 
ing to each selectable ball of the key con 
trolled group. Each selectable bar of each 
group carries a shutter which is provided 
with a plurality of openings therein and 
the shuttei's are arranged in four sets of 
three each. in the embodiment show in each 
shutter is pl’ovided with four openings, and 
the openings are so disposed that normally 
no set of shuttei's are arranged so that open 
ings the rein fall in alignment, but when the 
shutters are selectively actuated in accord 
ance with predeteriained conditions, the 
shutters will present one or more sets of 
holes in alignment so that a clear path for 
a leain of light is provided. Foi conven 
ience in leading the indication when dis 
played in code foi'n, the shutters may be 
mounted at any suitable angle, for example, 
as illustrated in Fig. 3. 
At the right-hand end of the instrument 

are mounted two similar tape controlled de 
vices, best illustrated in Figs. 5 and 6. One 
of the tape controlled devices controls the 
selective action of the selectable bars form 

N ing flhe group 13, while the other device con 
trols the selective action of the group of 
bars 15. The tape controlled devices are in 
general similai' in structure to the well 
known automatic tape transmitters eim 
played for transmitting signaling impulses, 
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and in the form herein illustrated, the de 
vices differ from the usual tape transmitter's 
only in that the selecting pins determine the 
movement of selectable shutter carrying 
meanbei's instead of closing contacts. The 
perforated cipher tapes are each fed for 
ward by a feed wheel i7 provided with a 
plurality of radially extending pins, which 
cooperate with the row of feed holes punched 
longitudinally in the center of the tape. The 
feed wheel is mounted on a shaft 18, to 
which is rigidly secured a ratchet wheel 19. 
The shaft is rotated by a feeding pawl 20 
cooperating with the ratchet, the operation, 
of which will presently be described. To 
prevent backward rotation of the ratchet 
and feed wheel, a jockey roller 21 is pro 
vided, which permits the ratchet to be turned 
in one direction only. Arranged just be 
neath and crosswise of each tape are four 
vertically mounted members 22, tapered at 
the upper ends into selecting pins and 
adapted to cooperate or register with holes 
in the tape to thereby determine which shut 
ters of a particular group are to be actu 
ated. 
The pins alre normally held spling-pressed 

against the tape, in readiness to 'egister with 
the openings therein the instant they appear 
over the pins. Associated with each pin 
member 22 and forming a connecting link 
between each of the selectable bal's 13 and 
15 and the membel's 22 is a Selecting mem 
ber 24, normally pivoted on a rod 25. The 
forward end of each member 24 is adapted 
to engage a shoulder or offset portion of its 
associated selectable bar, while the opposite 
end of each selecting member 24 is bifur 
cated and cooperates with a post or exten 
sion 23 attached to its associated selecting 
pin. 
The selecting pins 22 and selecting mem 

bel's 24 are normally held in the positions 
indicated in full lines, Fig. 5. The parts 
are held in this position when there are no 
openings in the tape in position for the pins 
to pass through. However, the instant an 
opening appeal's in the tape in Jaediately 
above a Selecting pin, the pin and corre 
sponding Selecting member 24 will love un 
der the action of spring member 26 into the 
dotted line positions Fig. 5, to thereby con 
trol the actuation of one of the selectable 
bars 13 and 15. 
The irregularly shaped rod 25 is best illus 

trated in Fig. 2, supported at 27 and 28. 
The rod 25 is normally held in its retracted 
or unoperated position by means of retrac 
tile spring 51, one end of which is attached 
to the rod 25 and the other end to the frame 
10. The rod 25 is adapted to be rocked or 
Oscillated, for purposes as will presently ap 
pear, by the depression of operating key 43. 

Referring now particularly to Figs. 1, 2, 
3, 7 and S, a plurality of manually operable 
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finger keys 31 and key levers 32 are pro 
vided for directly controlling the actuation 
of the selectable bars 14. Associated with 
and mounted just beneath each bar 14 but 
loosely connected thereto is a parallel bar 
33. Attached to each bar 33 is a down 
wardly extending arm 34 which is adapted 
to be engaged by a rod or crank lever 35, 
whenevel its associated key and key lever 
is depressed 

Referring particularly to Fig. 7, it will be 
seen that when a key lever 32 is depressed, it 
engages an arm or extension 64 of a rod 35, 
and causes the rod 35 to move its correspond 
ing bar 33 to the right, as indicated in the 
dotted line position. When the bar 33 is 
moved to the right, a pin 53 carried thereby 
and normally in engagement with a pivot 
ally mounted arm 36 carried by bar 14, raises 
the arm 36 into the dotted line position Fig. 
7, in readiness to control the movement of its 
associated selectable bar. It will be noted 
that the movement of the bar 33 does not im 
part motion to its associated selectable bar 
14, but merely places the bai' 14 in condition 
for actuation. Each ball 33 may be pro 
vided with suitable holding means, such as 
W-shaped grooves 37 and 3S which are adapt 
ed to cooperate with the stationary V-shaped 
member 39 to hold the bai's in either their 
actuated or unactuated positions, thereby 
making it unnecessaly to hold a finger key 
depressed after it has once been actuated. 

After one or more of the keys 31 have been 
depressed, in accordance with the code repre 
sentations of the enciphered message tape to 
determine which of the selectable bars forms 
ing the group 14 are to be actuated, and the 
tion in the tape controlled devices to permit 
certain selecting pins to legister therewith 
and determine the bars 13 and 15 which are 
to be selected, the operator depresses the 
operating key 43, thereby causing the key 
lever 52 to engage the arm or extension 54 
of shaft 25 and rock the said shaft forward 
into the position illustrated in Figs. 6 and 
8. Shaft 25 when rocked forward, forces 
those of the selecting member's 24, which have 
been selected, forward against the shoulder's 
of the selectable bars 13 and 15, thereby 
forcing the bars to the left against the action 
of the spring members 55 which normally 
hold the bars to the right or in their unac 
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tuated positions. The shaft 25 in moving 
forward also engages those arms 36, carried 
by the selectable bal's 14, which have been 
selected, and forces the selectable bars 14 to 
the left in a similar manner against the ac 
tion of the spring membel's 55 which nor 
mally hold the bal's with their stop pins 56 
resting against the croSS member 12. Each 
of the selectable bars 14 is provided with a 
in 65 which is adapted to engage an exten 

sion arm 40 of the actuated selecting bal's 33 

3 

for the purpose of returning the actuatel 
bars 33 to normal as the bars 14 are moved 
to their actuated positions. 
The depression of key 43, in addition to 

operating the selectable bars and shutter's to 
display the true message character in code, 
also controls the restoration of the Selecting 
pins and the feeding of the perforated tapes 
forward to present a new combination in each 
of the cipher tapes. Referring particularly 
to Figs. 5 and 6, the selecting members 24 are 
normally pivoted on the shaft 25. However, 
when a bar 24 is selected and its forward end 
is brought into engagement with its corre 
sponding selectable bar 13 or 15, its pivotal 
point shifts from rod 25 to the end of the 
selectable bar, and by means of the forward 
movement of the shaft 25 and the pull exert 
ed on the member 24 by the spring 26, the 
bifurcated end of the member 24 is lowered, 
and in its downward movement withdraws 
the selecting pin from the opening in the 
tape. At the instant the selecting pins are 
withdrawn from the tape, the shaft 25 en 
gages an arm 57 pivotally supported at 58, 
and through the action of an extension arm 
59 the feeding pawl 20, cooperating with the 
ratchet 10 rotates the feed wheel 18 to feed 
the tape forward to present a new combina 
tion of perforations in the cipher tape for 
the Selecting pins. 

It is preferable that the key 43 be held de 
pressed until the operator has read the signal 
or character displayed in code on the dis 
play board, and consequently the shaft 25 and 
the members controlled thereby are held in 
their actuated positions until the finger key 
43 is released. The instant the key 43 is re 
leased, all of the selectable members 13, 14 
and 15 which have been shifted are returned 
to normal under the action of their indi 
vidual springs 55, and the various parts of 
the tape control Selecting devices are likewise 
restored to normal. As illustrated in Figs. 
5 and 6, the cipher tapes are fed forward by 
the depression of the operating key 43 to 
present a new cipher combination, and the 
Selecting pins registering with the perfora 
tions of the new combination move into their 
Selected position upon the release of the key 
43. If desired, suitable means may be pro 
vided for holding the key 43 in its depressed 
position, together with means for releasing 
the holding means, although such an arrange 
ment is believed to be neither necessary nor 
desirable. - 

For the purpose of correcting any errors 
which may be made by operating one or 
more of the keys 31 accidentally, and in 
order that such mistakes may be rectified be 
fore depressing the operating key 43, a fin 
ger key 42 is provided attached to a rocker 
arm 41 for restoring the bal's 33 to normal. 
Each bar 33 is provided with an upwardly 
extending arm 40 against which the rocker 
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arm 41 normally rests. When a bar 33 has 
been erroneously actuated and moved to the 
right, the extension 40 and rocker arm 41 is 
likewise moved to the right as indicated in 
dotted lines Fig. 7. By depressing the fin 
ger key 42, any time before depressing the 
operating key 43, the actuated bal's 33 may 
be restored to normal, thereby enabling the 
operator to erase the error and set up the 
correct combination. 
A better idea of the invention and the 

method of displaying the message charac 
ters in code can perhaps be obtained by con 
sidering the positions of the shutters as 
sumed in Fig. 4 to give the signal indica 
tion represented in Fig. 1. In Fig. 4 as 
illustrated the shutters carried by the sev 
eral selectable bars and alranged in groups. 
Shutters 13, 13b. 13° and 13 forming one 
group are carried by bars 13, shutters 14°, 
14, 14° and 14 forming a second group are 
carried by bars 14, and shutter's 15, 15, 15° 
and 15 forming a third group are carried 
by bars 15. The broken line on each shut 
fer in Fig. 4 illustrates the normal position 
of the shutter with reference to its corre 
sponding slot or aperture in the target illus 
trated in Fig. 1. Certain of the shutters of 
Fig. 4 are illustrated as moved to the left, in 
accordance with particular sets of perfora 
tions in the enciphered message tape and the 
cipher tapes. In this figure it is assumed 
that shutters 13° and 13 of the first group 
controlled by perforated tape 60, shutter's 
14b and 14 of the second group con 
trolled by finger keys 31, and shutter's 
15 and 15 of the third group controlled by 
perforated tape 61 have been actuated. 
looking at the shutters of each set from 

front to back, none of the shutters 13, 14 
or 15 of the first set have been shifted; of 
the second set, shutter's 14 and 15 have 
been shifted; of the third set, shutter 13° 
only has been shifted, and of the fourth set, 
shutters 13, 14 and 15 have been shifted. 
As hereinbefore mentioned, by shifting an 
odd number of shutters of a set, the open 
ings therein will be so disposed as to place 
one opening of each shutter of a set in align 
lent So as to provide a cleal' path for a 
beam of light, and when an even number of 
shuttel's are shifted no such path will be 
provided. Therefore since an odd number 
of shutters have been shifted only in the 
third and fourth sets, signals will appear on 
the display board in the third and fourth positions only. 

In the embodiment of the invention here 
in illustrated, two cipher tapes have been 
employed, it being understood that these 
tapes are continuous and duplicates of the 
tapes employed at the transmitting station 
for combination with the true message tape. 
However, the invention is not limited to the 
use of any particular number of cipher 
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tapes as it will be readily understood that 
the invention is equally applicable to the 
use of one or more cipher tapes. When two 
or more tapes are employed they are prefer 
ably prepared with an unlike number of 
characters represented in each tape. 
Applicant does not lay claim to the par 

ticular selecting arrangement illustrated in 
the accompanying drawings as the selecting 
structure is being claimed by another in a 
separate application. Furthermole, appli 
cant does not wish to be limited to any par 
ticular form of selecting mechanism or to 
any specific arrangement of displaying the 
deciphered message by visual signals, but de 
sires to claim broadly mechanical means for 
translating an aggregation of character's Ol' 
symbols into intelligence, and displaying 
said translated characters in code form. 
What is claimed is: 
1. A mechanically operated device hav 

ing the parts thereof arranged in a unitary 
structure for enciphering and deciphering 
a message comprising a group of members 
operated in accordance with the secret code 
l'epresentations, another group of members 
positioned in accordance with the character 
representations of a prearranged code, and 
an all mechanical mechanism for combining 
the effects produced by the actuation of the 
two groups of membel's for giving an in 
dication of such combined effects in code 
formation. 

2. In combination, a plurality of innovable 
bal's arranged in groups, a signal control 
ling inenber carried by each of said bal's 
and arranged in sets, manual means for 
Selecting the members of one of said groups. 
a plurality of tape controlled devices for 
Selecting the menibers of the other groups, 
and a signal under the control of each set 
of selectable members. 

3. in combination, a display board hav 
ing a plurality of apertures therein, shut 
tei's normally closing said apertures, shift 
able members supporting each of said shut 
ters, means for selectively determining 
which of Said members are to be shifted, 
and means for operating said selected ones. 

4. in combinatio), a display board hav 
ing a plurality of apertures therein, a set 
of shutter's with openings therein normally 
covering each of said apertures, and means 
for selectively shifting the shuttei's of a set 
to bring an opening of each shutter into 
alignment with its respective aperture. 

5. In combination, a plurality of select 
able bars, signal controlling shutters cal 
ried thereby, manually operable means for 
conditioning predetermined ones of said 
bars for actuation, automatic means for 
selectively conditioning predetermined ones 
fol' actuation, and means for actuating said 
conditioned bai's. 

6. A mechanism for enciphering and de 
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ciphering messages comprising in a unitary 
structure, a display board, a plurality of 
Selectable members, and means for selec 
tively positioning said members in varying 
combinations with respect to the display, 
board, whereby the resultant setting of said 
members may be readily detected. 

7. A mechanism for enciphering and de 
ciphering messages comprising in a unitary 
structure, a display board, a plurality of 
groups of selectable membel's, and means 
individual to each of said groups for posi 
tioning said members in predetermined 
combinations with respect to the display 
board, whereby the resultant setting of said 
members may be readily detected. 

8. A mechanism for enciphering and de 
ciphering messages comprising in a unitary 
structure, a display board, a plurality of 
groups of Selectable members, means for 
operating the members in each group in 
varying combinations, and means operative 
ly associated with said members and respon 
sive to the movement thereof for permit 
ting the detection of the conjoint setting 
of said members with respect to the dis. 
play board. 

S 

9. A mechanism for enciphering and de 
ciphering messages comprising in a unitary 
structure, a display board, a plurality of 
selectable members, means carried by each 
of Said members, and mechanisms for selec 
tively setting said members in predetermined 
combinations whereby said means are 
brought into operative relation with respect 
to said display board for giving a distinc 
tive manifestation of the setting of said 
members. 

10. In combination, a display board hav 
ing a plurality of apertures therein, a plu 
rality of selectable elements, indicating 
means carried by each of said elements and 
arranged to normally close the apertures 
in the display board, and means for selec 
tively positioning said elements whereby 
said indicating means is positioned with re 
spect to the apertures in the display board 
to give a manifestation in code form of the 
effects produced due to the setting of said 
elements. 

In Witness whereof, I hereunto subscribe 
my name this 16th day of January A. D., 
1919. 

FRED R. McMURRY. 
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