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UNITED STATES 

2,463,248 

PATENT OFFICE 
2,463,248 

SECRET TELEGRAPH SYSTER 
Samuel I. Cory, Towaco, N. J., assignor to Bell 
Telephone Laboratorias, incorporated, New 
York, N. Y., a corporation of New York 

Application March 8, 1946, Serial No. 652,925 
(C. 178-22) 11 Claims. 

This invention relates to telegraph systems and 
incre particularly to secret telegraph systems. 

In telegraph Systems, messages are transmitted 
and received in any well-known code and When 
intercepted in this condition, during the course 
of transmission, are intelligible to anyone skilled 
in the art. However, in secret telegraph systems 
the message signals are altered for transmission 
Over the line and when intercepted in their al 
tered form are unintelligible. 
At the transmitting end of a secret system, 

these intelligible messages prepared at the trans 
mitter, are, before being impressed on the line, 
enciphered by neans of other signals of what is 
generally known as a key code and the enciphered 
meSSages with their altered signals are trans 
mitted over a line so that any interception on 
the line will cause to be received by the one 
intercepting, unintelligible messages. At the 
final receiving end these unintelligible messages 
are deciphered by means of other signals iden 
tical With those of the key code at the trans 
mitting end and the deciphered messages are 
recorded to produce the messages as originally 
prepared. 

Heretofore in secret telegraph systems difficul 
ties were experienced in developing a completely 
Shielded device for transmitting messages to the 
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enciphering Set or for receiving messages from 
the deciphering set for recordation. At the 
Sending end where the transmitting device may 
be a keyboard or an automatic tape transmitter 
or a transmitting relay of a sending teletype 
Writer, or at the receiving end where the receiv 
ing device may be a line relay or a repeating 
relay or the selector magnet of a receiving tele 
typeWriter, it has been found that each device 
upon the “nake' or “break' of its operating con 
tacts, radiates a short, Sharp Voltage pulse. 
These pulses, When radiated in a location which 
is comparatively free from other electrical dis 
turbances and in which a ciphering or decipher 
ing Set is Operated, may be surreptitiously or 
otherwise received or "picked-up,' by a radio re 
ceiving device located in an adjacent room or 
within some other short distance, or at a much 
greater distance along a power or signal wire 
which is connected to or passed close by the set, 
and recorded as pulses by an oscillograph. Fron 
these pulses appearing on an oscillogram can be 
constructed the signals of the complete message 
as originally prepared. 
An object of the present invention is to protect 

a secret message form detection at any point be 
tween the point of transmission and its aSSociated 
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2 
enciphering set and at any point between a de 
ciphering Set and its associated receiving tele 
typewriter. 

Ac3ording to the present invention, an arrange 
Iasi is provided in connection. With a transmit 
ting Ci' a receiving teletypewriter, ior masking 
tile short, sharp voltage pulses which are ra 
diated froxi the operating circuit of the message 
Sigai repeating, cit relaying, element, by adding 
other short, Sharp voltage pulses radiated from 
a similiar element, in a dummy circuit, having the 
S3:e electrical characteristics as the circuit of 
the message signal repeating element. 
A faattire of the invention is the provision of 

an additional can arrangement for alterately 
opening and closing the dunny circuit, which has 
electrical characteristics identical with the oper 
atting circuit of the message signal repeating ele 
ment, the dunny circuit including an element 
which operates and releases to radiate Short, 
sharp voltage pulses sinaultaneously with and in 
tenediate those radiated by the energization and 
deenergization of the message signal repeating 
element in response to plain text signals. 
Another feature is the provision of a pair of 

cams frictionally interconnected, arranged to 
close and open the dunny circuit fortuitously 
and driven at different speeds, both of which are 
different for that of the transmitting caim Shaft, 
to furnish shot, sharp voltage pulses independ 
ently of, or at randic;n With, the pulses radiated 
by the Operation and release of the message signal 
repeating element. 
Another feature is the provision of an annplifier 

vacuuia tube arraraged to be made electrically 
active and inactive during each plain text signal 
at tinaes predeterrained in accordance with the 
transitions in the plain text signals. 
Another feature is the provision of an electro 

magnetic circuit having electrical characteristics 
identical to those of the circuit of the message 
signal repeating element &nd having means ar 
ranged to be alternately closed and opened for 
predetermining the active and inactive periods, 
respectively, of the above-ninentioned vacuum 
tube. 
Another feature is the provision of two dunninny 

circuits, each having electrical characteristics 
ideratical with those of the plain text signal cir 
cuit for operating the message signal repeating 
eleinent, and each having a vacuum tube. The 
vacuun tubes are arranged to become active in 
response to the marking and spacing pulses, re 
Spectively, of each of the signal combinations re 
ceived by the message signal repeating element, 
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The invention will be better understood by ref 
erence to the following detailed description taken 
in connection. With the accompanying diaWings 
in Which: 

Fig. 1 represents one embodiment of the in 
vention shown in connection with the transmit 
ting end of a teletypewriter system wherein the 
teletypewriter is provided with an additional Can 
on the regular transmitting can shaft for con 
ditioning the dummy circuit for operation at 
predetermined times during the transmission of 
each of the plain text signals of a transmitted 
message. The teletypewriter is represented as a 
part of a schematic circuit instead of as a part 
of the actual apparatus; 

Fig. 1A represents a Superimposed arrange 
ment of the cams on the transmitting cam shaft 
shown in Fig. 1, the arrangement including the 
five selecting cams and the start-stop cam for 
controlling the plain text signal circuit, and the 
additional cam for conditioning the dummy Cir 
cuit for operation; 

Fig. 1B shows an end elevation view of a reg 
ular transmitting cam shaft arrangement as it 
actually appears on a transmitting teletype 
writer. The transmitting cams are mounted on 
a rotatable shaft and arranged in conjunction 
With pivoted selectors to Control goose-neck 
shaped switch-shifters for opening and closing 
the transmitting signal pulse contacts; 

Fig. 1C is a diagrammatic showing of a plain 
text signal Wave for the letter I in Start-Stop, 
five-unit permutation code in both the plain 
text signal circuit and the dummy circuit of the 
sending arrangement illustrated in Fig. 1; 

Fig. 2 represents another embodiment of the 
invention shown in connection. With the trans 
mitting end of a teletypewriter system wherein 
a pair of cams mounted and Operated independ 
ently of the transmitting can shaft are arranged 
to condition the dummy circuit for Operation at 
random with respect to the transitions of each 
plain text signal. In this figure also, the tele 
typewriter is represented as part of a circuit 
schematic; reference being had to Fig. 1B for 
the relative arrangement of the cam shaft parts 
as they actually appear on the teletypewriter; 

Fig. 2A is a diagrammatic showing of a plain 
text signal wave for the ietter I in start-stop, 
five-unit permutation code in the plain text Sig 
nal circuit of the sending arrangement illus 
trated in Fig. 2, and the effects of the alternate 
opening and closing of the associated dummy 
circuit whereby short, sharp Voltage pulses are 
radiated independently of, or at random with, the 
short, sharp voltage pulses radiated by each neS 
sage signal transmitted through the plain text 
signal circuit; 

Fig. 2B is a view taken along arrow 2B shown in 
Fig. 2. It resembles a superimposition of the pair 
of cans required for determining the radiation, 
at random, of voltage pulses for use in the ar 
rangement shown in Fig. 2. The distances be 
tween canning points are shown as being equal, 
but during operation these distances are Con 
tinuously changing due to the slippage occurring 
in the friction clutch which serves to intercon 
nect the pair of Canns or discs; and 

Fig. 3 is a modification of the circuit schematic 
of Fig. 1, wherein two dummy circuits, each hav 
ing electrical characteristics identical with those 
of the circuit of the plain text signal repeating 
element, are provided for producing, in response 
to plain text signals, a masked signal wave ap 
proaching a uniform pattern for all signal Con 

10 

15 

20 

25 

30 

35 

40 

45 

50 

60 

65 

70 

75 

4. 
binations, one of the dummy circuits being ca 
pable of responding to the spacing pulses only, of 
the signal combinations as in Fig. 1, and the 
other being capable of responding to certain of 
the marking pulses only, simultaneously with 
certain operations of the circuit of the plain text 
Signal repeating element. 
The present invention Will be described with 

reference to the drawings showing three differ 
ent types of transmitting ends of a secret tele 
typewriter System, it being understood that the 
invention, adapted for operation at the receiving 
end, will be obvious from the description herein 
given. 
The signaling code used herein for transmis 

sion is the start-stop, five-unit permutation code 
which comprises five selecting pulses used in 
various combinations of “current' and “no cur 
rent' intervals, namely, “mark' and 'space,' 
depending upon the signal transmitted. Each 
group of five selecting pulses is preceded by a 
start, or space, pulse, and followed by a stop, or 
Imark, pulse, the latter being used to maintain 
Synchronism between all stations on the circuit. 
The mark pulses operate the printer selector 
magnet of the teletypewriter and are known as 
“marking,’’ and the space, or non-operative, 
pulses which cause it to release, are known as 
“spacing.' The operating circuit for the printer 
Selector magnet may be referred to as the reg 
ular circuit to differentiate from the dummy cir 
Cuit. 
The use of reference characters has been kept 

to a definite plan. All reference characters are 
numbers, the first digit of which corresponds to 
the number of the figure wherein the element 
designated is located. Thus, those elements of 
Fig. 1 are designated with numerals in the 100 
series and those of Fig. 2 are designated with 
numerals of the 200 series and those of Fig. 3 
with numeras in the 300 series, the hundreds 
digit designating the figures in which the par 
ticular element is found. In FigS. 1, 2 and 3 
the corresponding elements have similar refer 
ence characters except for the hundreds digit. 

Figure I-General description 
Referring to Fig. 1 the teletypewriter keyboard 

transnitter comprises a set of keys represent 
ed by key f60, key levers represented by levers 
{-, -2, 3) i-3, etc. which are maintained 
in a normal position by springs fo - , Of-2', 
f) -3', etc., respectively, a bank of Sending Con 
tact springs O2-, 2-2, 02-3, O2-4 and 
2-5 in engageable relation with fixed termi 

inals 3-, 3-2, 33-3, 3-4 and (3-5, 
respectively. Selecting cams 04-f, 04-2, 
84-3, 6-4 and (24-5 fixedly mounted on 

rotatable shaft 95, driven clutch member 06 
and driving clutch member are connected 
through a set of gears (not shown) to the main 
shaft of the printer unit which, in turn, is driven 
by a motor (also not shown). The teletypewriter 
employed herein may be of the type disclosed in 
United States Patent Re. 20,330 granted to S. 
Morton on April 13, 1937. The sending cams on 
shaft, 35 include in addition to the selecting 
cams, start-stop can 8 and additional cam 

9. Can S9 is added as part of the present 
invention and Will be hereinafter described. 
The sending cans are norinally held station 
alry because clutch members 6 and 07 are 
held apart by latch member 6 which is nor 
maily in engagement with throw-out cam ff. 
When a key, such as key 86, is momentarily 

depressed, universal bar 12 which is pivotally 
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supported at each end by a pin, such as pin 3, 
and extends beneath all the key levers, is 
momentarily operated in a counter-clockwise di 
rection around pin 3, to move the free end 
of latch member in a clockwise direction 
against the tension of coil spring 8'. 13tch. 
member G is pivotally supported at in 22 and, 
upon being rotated around pin .22, disengages 
at its free end from throw-out can 'i , thereby 
permitting the driven clutch member $8 to mesh 
With the driving clutch risenber 3 and cause 
sending cann shaft 5 to rotate about its axis. 
At the end of one revolution of shaft, 33, driven 
clutch inenber S is disengaged froin the driv 
ing clutch member by the throw-cut can 
again engaging latch merinber , and the canas 
On shaft 35 are brought to a stop and renain 
stationary until a key of the keyboard is again 
operated. Beneath the key levers 9 -, i. 2-2, 

-3, etc., are five selector, or code, bars 5-, 
5-2, 5-3, 3-2 and 5-3. The selector, 

or code, bars are provided. With saw-tooth shaped 
notches arranged according to the requirements 
of the signaling code. These bai's rest on rollers 
(not shown) and are guided at each end so that, 
they may be easily moved lengthwise. When a 
key is depressed, the key lever strikes the slaint 
ing sides of certain of these notches Inoving one 
or nore of these bars either to the left or to the 
right depending upon Whether the corresponding 
pulses of the signal combination are to be mark 
ing or spacing pulses, as described in the S. Milor 
ton reissue Patent Re. 20,330, supra. 
Each of the selector, or code, bars when moved 

toward the right, causes the corresponding 
pivoted selector latch member of those desig 
nated 4-, 4-2, 6-3, 6-4 and 3-5, 
respectively, to be rotated in a counter-clockwise 
direction on a common supporting pivot l'od " 
and when moved toward the left causes its corre 
sponding latch interber to be rotated in a clock 
wise direction. Each of these latch ninenbers 
controls through a goose-neck shaped switch 
shifter S supported on pivot rod 28, the motion 
of a sending contact spring 32 by either allow 
ing the contact spring to engage its fixed ter 
minal 83 to send a nark puise when its select 
ing cam 34 revolves with transmitting camshaft, 
d5, or restricting the moticn of the sending con 
tact spring so that no engagement with its ter 
minal is established when its selecting can re 
volves with the transmitting cann shaft, to send a 
space pulse. Normally, each of the spring con 
tacts '82 is open die to can shaft 35 being 
normally locked by latch member . 
The selecting cans is have peripheral indents 

of the sane angular distance, the indents on cariis 
(4- to 94-5 being spirally arranged with 

respect to each other so as to follow successively, 
during each revolution of can shaft 25, in pas 
sing the point whereat the cam indentations nay 
be engaged by the peak portions is of the switch 
shifters 6. In the present invention, peak por 
tions 8 are in continuous engagement. With their 
respective cans of cans 8:3 whenever their re 
spective switch-shifters 6 are not locked by the 
pivoted selector latch members 8. As can 
shaft 95 rotates, the selecting pulses, either 
narking or Spacing, may be tranSrinitted in Suc 
cession to the printer Selactor in agnet or a repeat 
ing, or relaying, element shown in the drawing 
as a biased relay of the polarized type and re 
ferred to as plain text signal, or main, repeating 
relay 9. In practice, polarized repeating relay 

9. Would have two windings, one biased to nor 
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6 
mally hold the relay in its spacing position and 
the other, the line winding, when energized, to 
operate the relay to its marking position. The 
current in the line Winding would predominate 
Over tie current in the biasing Winding. 
Start-stop cann 98 controls the contact be 

Éwee spring member 28 and fixed terminal 20', 
the Spring in ember 23 being in engageable rela 
tion with fixed terminal 20'. Normally, spring 
remier 3) and fixed terminal 26' are in inter 
engageinent, and the contact therebetween is 
closed to naintain the main repeating relay 9 
norially operated. However, the normally 
closed contact between spring member 26 and 
terraial ' is opened at the beginning of each 
revolution of can shaft C5 to transmit a start, 
or space, pulse to relay if 9. After the fifth 
Selecting pulse is transmitted to relay '9, the 
gicSire of the contact between Spring member 
23 and terrininal 26' is again established by 

start-stop cain e8 to send a stop, or mark, pulse 
to relay 9 which again operates. This closure 
of the contact between spring member 23 and 
terrignal ' will remain until the keyboard is 
again operated, at which time the clutch-driven 
?heller is $ will again be permitted to mesh with 
citch-driving ignber to start another revo. 
tution of shaft $35. It will be noted that relay 

S is designated in Fig. 1. With a second refer 
ige character such as (39). The reference 
haracter (39) shown in parentheses in Fig. 1 of 

giesent application represents a correspond 
ing eienent shown in Fig. 2 of the K. E. Fitch 
et al. U. S. Patent 2,405,571, dated August 13, 
i936, which discloses an enciphering and de 
ciphering device of the type empioyed in the pres. 
ent invention and designated 26 herein. Also, 
other reference characters in parentheses shown 
in the drawings of the present application repre 
sent, corresponding eleinents in the k. E. Fitch 
et al., U. S. Patent 2,405,57, Supra. The de 
cinhering set of device 25 utilizes repeating relay 
(29) and printer Selector magnet (26) for re 
ceiving deciphered signals incoming over line 
(16). Magnet (26), upon operating, is effective 
to control in a receiving printer a can shaft of 
the type shown in S. Morton et al., U. S. Patent, 
1,904, i34, issued April i8, 1933. Should the 
2m2 SkiErg arrange; ent shown in Fig. 1 of the ap 
Eslicant's arrange:nent be employed at the receiv. 
ing end, then the receiving can shaft of S. Mor 
tion et al., U. S. Patent, 1904,164 would require an 
additional cain, such as can 88 of Fig. 1 to alter 
rately close and open a dummy circuit during 

ine when magnet (26) is responding to the 
g pulses of a deciphered inconning signal 

ignation. In order to provide means for 
operating the dunny magnet during those inter 
vals when certain space selecting pulses are being 
received by rhagnet (26), resistor. 243' is inserted 
in the onerating circuit, for magnet (26) and thus 
resistor 33' serves the same purpose as resistor 

in the operating circuit for repeating relay 
E '9. U. S. Patent 1904,164 is referred to in the 
E. E. Fitch et al., U.S. Patent 2,405,571, supra. 
The additional cam 9 fixedly mounted. On 

shaft, 5 controls contact spring member 2 
and normally holds it out of engagement with 
its associated fixed terminal 2. Cam 29 is 
divided into seven sectors, arranged at its periph 
ery in three indented and three unindented seg 
ments including that of the combined start and 
Stop Sectors, and these seven sectors correspond. 
to the seven pulses employed in the start-stop 
five-unit permutation code. They lag. by 90 de 
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grees their corresponding sectors of the trans 
mitting cams 04- to G4-5 and 08, because 
the point of peak portion f3 of Spring member 
2 in engagement, with cam 9 is 90 degrees out 

of phase with the alignment of the points of con 
tacts of peak portions 29- to 29-5 and 33 
in engagement with their respective cams 84 
to fo4-5 and 98. Of the sectors of can 9, 
only those sectors corresponding to selecting 
pulses Nos. 1, 3 and 5 are indented at the pe 
riphery. The indentation of sector 3 has the 
same angular width as that of each of cams 66, 
but the indentation of the sector corresponding 
to selecting pulse No. 1 is shorter by 2 degrees at 
the end adjacent to the sector corresponding to 
the start pulse and that of the sector correspond 
ing to selecting pulse No. 5 is longer by 2 degrees 
at the end adjacent to the sector corresponding 
to the stop pulse. In Fig. 1A the lag of 90 de 
grees is represented by the angle between the row 
of arrowheads designated 29- to 29-5' and 
30’ and arrowhead 3. These arrowheads re 

spectively correspond to peak portions 29-i to 
29-5, 30 and 3 i shown in Fig. 1. 
Ordinarily, in the start-stop, five-Unit permu 

tation code, the pulses of each signal are gen 
erally arranged so that the start pulse and each 
of the selecting pulses NoS. to 5, are of equal 
duration, that is, unity, and the Stop pulse is 
1.42 times longer. This means that each of the 
sectors encircling a teletypewriter transmitting 
cam shaft respectively corresponding to the Start 
pulse and the five selecting pulses, would have an 
angular width of 48.5-- degrees and the sector 
corresponding to the stop pulse WOuld have an 
angular width of 68.9-- degrees. However, by 
increasing the unindented periphery of the start 
Sector of can (9 a small angular amount, such 
as 2 degrees, at the end adjacent the Sector No. 
1, the angular Width of the unindented periphery 
of the Sector corresponding to the Start pulse is 
increased to 50.5-- degrees, whereas the angular 
distance of the Sector corresponding to Selecting 
pulse No. 1 is decreased 2 degrees, as hereinbe 
fore Stated, to 46.5- degrees. Likewise, by in 
creasing the indented periphery of the Sector cor 
responding to Selecting pulse No. 5 at the end ad 
jacent to the Sector corresponding to the stop 
pulse, the angular Width of the indented periph 
ery of the Sector Corresponding to the stop pulse 
is increased to 50.5- degrees, whereas the angu 
lar distance of the sector corresponding to the 
Stop pulse is decreased 2 degrees, such as repre 
sented in Fig. 1A by (32.45-) -- (34.45--) or 66.9-i- 
as the actual angular Width of the stop sector 
on cam 69. The reason for increasing on can 
f09 the angular Width of the start sector and that 
of the Sector corresponding to selecting pulse No. 
5 is to Confuse the identity of the starting and the 
ending of each group of selecting pulses of the 
plain text Signal Combinations as each group of 
radiated voltage pulses appear on an oscillogram. 
The contact Spring members 2 and O2- to 
02-5 transmit the plain text signals into the 

operating circuit for main repeating relay f 9 
which, as hereinbefore stated, may be replaced 
With the regular printer magnet of a teletype 
Writer, but which herein is shown as a sending 
Or a repeating relay for transmitting the plain 
text signals to Code ciphering device 26 Wherein 
the Signals of a key code are Superimposed on the 
plain text signals for transmitting unintelligible 
signals over the line. 
The contact at Spring member 2 in engage 

able relation with cam 09 alternately closes and 
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peripheries of the respective ca?ins. 

8 
opens the operating, or dummy, circuit for dum 
my magnet 23 during each revolution of the 
can. The dummy circuit, during the closed inter 
vals, is conditioned for operation but due to cur 
rent normally flowing in the plain text signal 
circuit, the grid of vacuum tube 25 is normally 
biased negatively by the Voltage produced a CrOSS 
resistor i24, and no current can flow in the dium 
my circuit. However, when the voltage acroSS 
resistor 24 decreases to about Zero Value due to 
an open condition in the plain text signal circuit 
caused by the transmission of a Space pulse to 
main repeating relay i9, the operating circuit 
for dummy relay 23, during a closed interval of 
the contact on spring member 21, becomes ener 
gized to operate dummy relay 23. Therefore, 
main repeating relay i9 is arranged to Operate 
in response to marking pulses and release in re 
sponse to spacing pulses, and dummy relay 23 
is arranged to release in response to the marking 
pulses and to operate in response to those Spacing 
pulses that are transmitted at a time When the 
dummy magnet circuit is closed at the contacts 
controlled by can 9. An effective rise in cur 
rent value in the operating circuit for dummy 
relay 23 will cause a Woltage pulse to be radi 
ated. Likewise, an effective decrease in current 
value, whereby dummy relay 23 releases, will 
cause another Voltage pulse to be radiated. 
Inasmuch as the operating circuit for the dun 

my relay 23 has electirical characteristics iden 
tical with those of the Operating Circuit for main 
repeating relay 9, the dummy relay is therefore 
biased and of the polarized type, like that of main 
repeating relay S. Should relay 9 be replaced 
with a printer Selector Inagnet, then relay 23 
should be replaced with magnet Of identical elec 
trical characteristics. 

In Fig. 1A additional can 3', stop can 8 
and selectors cams 94-i' to Si-5 are shown, 
for the purpose of illustration, With Successively 
reduced diameters and So Super-iniposed, one on 
ine other, as to clearly define the relative air 
rangerinent of the indents proVided along the 

AirCW 3 
in Fig. 1A represents portion 3 of Spring men 
ber 2, shown in Fig. 1, as being in engagement 
with can S9. Peak portions 3- to 29-5 
and 33 are formed as integral parts of SWitch 
shifters 6- to 3-5 and 8, respectively, 
and are shown in Fig. as being positioned in 
engageable relation with their respectively asso 
ciated cans 4- to 4-5 and 8. These 
peak portions are respectively indicated in Fig. 
A by arrows 28-, 23-2, 29-3', 29-4, 
29-5' and 3 in proximity to their respective 
cams 4-, 6-2, S0-3', a 4-6, 4-5 
and 8. 

The method of operation of Fig. 1 
The method of operation of the arrangement, 

showin in Fig. i., Will now be described With partic 
ular reference to gig. C wherein a start-stop, five 
unit permutation code signal representing the 
letter is shown in diagranatic form in line b, 
and the relative duration of the pulses of each 
of the signal combinations is indicated in line d, 
the start pulse and the five Selecting pulses being 
represented by unity and the stop pulse being 
represented as 1.42 times longer. 
Whein key representing the letter I on the 

keyboard of the sending teletypewriter is op 
erated, key lever - is momentarily depressed 
against the tension of Spring member -t, to 
move selector, or code, bars 5-2 and 5-3 to 



2,463,248 

Ward the left, and selector bars 5-, 5-3 
and 3-5 toward the right unless these bars 
are already in their respective desired positiors. 
The Selector bars moved toward the right Caise 
their respectively associated pivoted selectoi 
members 3-, fa-3 and 6-5 to rotate on 
shaft in a counter-ciockwise direction thereby 
locking switch-shifters 6-f, 6-, 2nd SS-5 
in such positions as to hold contact springs $2-, 
f02-4 and 92-5 out of engagement with their 
respectively associated terminals 3-, 33 
and 3-3 during the revolution of can shaft, 

5. Code bai's 5-2 and 5-3, upor being 
moved toward the left unless already in these 
positions, cause the respectively associated piv. 
oted selector members 4-2 and i-3 to rotate 
on shaft in a clockwise direction thereby 
releasing SWitch-shifters 6-2 and 3-3 to 
allow peak portions 29-2 and 29-3 to enter 
the indents in cams i-2 and 4-3, respec 
tively when the indents are presented to the peak 
portions. The depression of key lever -, or 
any other key lever of the keyboard, causes uni 
versal bar 2 to rotate in a counter-clockwise 
direction around pin f3, and the free end of the 
universal bar noves upwardly against the tension 
of coil Spring 2 to cause latch member 80 to 
disengage throw-out can . When latch mem 
ber noves out of engagement, with throw-out, 
cam i? , driven clutch member 96 is permitted 
to mesh with driving clutch member 8 and can 
shaft, 85 is started on a revolution through a 
single cycle. Should there be no further opera 
tion of the keyboard following the operation of 
a key, such as key (), latch member 9 having 
immediately returned to normal, would engage 
throw-out can at the end of the cycle of can 
shaft 85, and the cam shaft would again be 
locked in its normal position. 
In transmitting the start-stop, five-unit per 

mutation code signal corresponding to the letter 
I the Space and mark pulses constituting the 
signal are established during a revolution of shaft, 
05 in the following manner: 
(1) the contact at terminal 2' is opened at 

the beginning of the start pulse, or first interval, 
and remains open for the duration of the five 
Selecting pulses of the signal combination and a 
Space pulse is sent to the main repeating relay 

9 operating circuit, but relay 9 does not op 
erate in response to a space pulse; 

(2) the contact at terminal 3- remains 
Open during the Second interval to transmit the 
first selecting pulse, because switch-shifter 6 
is restrained at this time from riding freely on 
can 4- and a second space pulse is thereby 
sent to the main repeating relay 9 operating 
circuit as selecting pulse No. 1 which, like the 
start pulse, does not operate relay 9: 

(3) the contact at terminal 3-2 is permitters 
to close during the third interval wherein peak 
portion 29-2 of Switch-shifter 6-2 is in en 
gagement with the indent of can 6-2 and the 
Second selecting pulse which is a marking pulse 
Onerates main repeating relay 9 for the diara 
tion of the closure of the contact; 

(4) during the fourth interval the contact at 
trrminal 3-3 is also permitted to close during 
the time that peak portion 29-3 of switch 
shifter 6-3 is in engagement, with the indent 
on can 4-3 and the third selecting pulse is a 
marking rulse which continues the operation of 
relay 3 for the duration of the closure of the 
contact; 

(5) during the fifth interval the contact at 
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terminal 3-4 remains open because peak por 
tion 29-É of SWitch-shifter 6-4 is restrained 
at this time from riding freely on can fo4-A and, 
therefore, the fourth Selecting pulse is a space 
to prevent main repeating relay 9 from being 
energized during this interval and the relay re 
leases; 

(6) during the sixth interval the contact at 
ernainal 33-5 remains open because peak por 
tion 29-5 of switch-shifter 6-5 is restrained 
from riding freely on cam 04-5 and the fifth 
S2.ecting pulse is a Space, SO that main repeating 
elay 3 does not operate; 
() during the Seventh interval the contact at 

tellinai 2 closes in mediately after the fifth 
Selecting pulse is transmitted, to send a stop, or 
riarking, pulse for restoring main repeating relay 

9 to its normally operated position, inasmuch 
38 cairn 233 has now returned to normal, and relay 
39 is maintained operated until the next signal 
is translitted. 
These seven pulses for the start-stop signal 

for letter I are shown as stated above on line b 
of Fig. 1C. 

In line c is shown the condition of main re 
peating relay 9 in response to each of the pulses 
of the letter I, received from the transmitting 
contacts over terminals 2', 93-, 103-2, 
is3-3, (3-4, 3-5 and 2’ respectively, the 
magnet becoming operated in response to each 
marking pulse and released in response to each 
spacing pulse. 

In line d is shown the letter I signal "pick-up' 
which Would appear on an OScillogram, in the 
form of short, Sharp voltage pulses Which are 
radiated by the operating circuit for main re 
peating relay 9, received by a nearby radio re 
ceiving set and recorded by an oscillograph (not 
shown). During the transmission of a signal 
combination, the contact at terminal 2' which 
is normally opened, is, beginning with selecting 
{ulse No. 1, alternately closed and opened dur 
ing the transmission of the five selecting pulses 
of each signal combination during a revolution 
of can shaft 83. An alternation, with two ex 
ceptions, occurs coincidentally with each of the 
possible transitions in the wave of the five se 
lecting pulses. The two exceptions are those re 
spectively effected at the beginning of selecting 
pulse No. 1 and at the end of selecting pulse 
No. 5. 
These exceptions are provided in order to 

eliminate the possibility of producing by means 
of the dummy circuit, short, sharp voltage pulses 
coincidently with the end of the start pulse and 
the beginning of the stop pulse, respectively, of 
a signal combination. In this way the chance 
of recognizing the beginning of a signal combi 
nation is minimized. 
In line e is shown the condition of the con 

tacts controlled by cam 09, for each pulse of 
each Signal combination during each revolution 
of cara Shaft 5. 
In line f is shown a wave representing the plate 

current in amplifier vacuum tube 25, which is 
effective to operate the dummy relay 23 during 
the transmission of the signal combination for 
letter I. The respective intervals of selecting 
pulses NOS. 1 and 5 are the only intervals of the 
transmitted letter I wherein the contacts at ter 
minal 2' are closed at a time when the operat 
ing circuit for main repeating relay 9 is open 
to permit plate current to flow in the operating 
circuit for dummy relay 23. 

Line g shows the condition of dummy relay 23 
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during the transmission of the letter I. The relay 
is indicated as being operated during the respec 
tive intervals of selecting pulses Nos. 1 and 5 in 
accordance with line f. 
In line h is shown a series of short, sharp volt 

age pulses radiated by the operation and release 
of dummy relay f23 during the transmission of 
the signal combination corresponding to letter I. 

In line i is shown th combined pick-up repre 
sented by a series of short, sharp voltage pulses 
radiated each time main repeating relay 9 
operates and releases and each time that the 
dummy relay f 23 operates and releases. When 
ever the two relays operate or release simul 
taneously and each relay radiates a pulse, a 
combination pulse, additive in its result, is re 
ceived by a radio receiving circuit in close proX 
imity or in a room adjacent to the signal trans 
mitter. 
With reference to Fig. 13 the transmitting cam 

shaft 5 and its appurtenances are shown in a 
cross-sectional side view elevation (in front of 
Selecting cam No. 1) as they actually appear in 
the teletypewriter, shown in Fig. 3 of U. S. Pat 
ent Re. 20,330, Supra. Like reference charac 
ters in Figs. 1 and 1B designate like parts. In 
Fig. 1 the parts are shown Widely separated and 
not as they are actually positioned in the tele 
typewriter, in order to give a clear illustration 
of the circuit arrangement. 

Figure 2-General description 

Fig. 2 is a modified form of Fig. 1. Wherein the 
additional cam 09 is omitted and in its stead 
is provided a pair of cans mounted and operated 
independently of the transmitting cam shaft. 
This pair of cams is arranged to prepare the 
dummy circuit for operating at random with re 
spect to the transitions in each of the plain text 
signal combinations. The teletypewriter like 
that in Fig. 1 is shown in schematic form in order 
to show the circuit arrangement. The transmit 
ting cam shaft 205 is identical to that shown in 
Fig. 1B wherein the elements corresponding to 
those shown in Fig. 2 are designated with like 
reference characters, except for the hundreds 
digits which in Fig. 2 are of the 200 series. 
The plain text signal circuit shown in Fig. 2 

comprises main repeating relay 29, and oper 
ates in the same manner as the plain text signal 
circuit shown in Fig. 1. Also in Fig. 2, it will be 
noted that the main repeating relay, such as re 
lay 29, is also designated with a second refer 
ence character, indicated in parentheses, such as 
(39). This and other reference characters 
shown in parentheses in Fig. 2 of the present 
application, represent corresponding elements in 
Fig. 2 of the K. E. Fitch et al., U. S. Patent 
2,405,571 supra, which discloses an enciphering 
and deciphering device designated 226 herein. 
The operating circuit for dummy relay 223 is 
different from that for dummy relay 23 shown 
in Fig. 1 in that it is controlled by contact spring 
members 24 and 24. Contact spring members 
240 and 24 are respectively arranged to be closed 
at random by cams 242 and 263 fixedly mounted 
On Separate shafts 244 and 245 interconnected by 
a friction clutch 246. Cam 243 is driven by gear 
247 which is in mesh with driving pinion 248 
Which, in turn, is driven from notor 249 by means 
of shaft 250. Driving clutch member 25 which 
is also driven by gear 247, is in frictional rela 
tion with driven clutch member 252, and the 
latter member is driven under the influence of 
the tension of coil spring 253, Friction clutch 
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246 during the rotation of shafts 244 and 245 
effects a slippage in the rotation of cams 242 
and 243 and thereby cause contacts 240 to close 
and open fortuitously with respect to the open 
ing and closing of contacts 25. Each of cains 
232 and 243 is provided With contact closing 
points at its periphery. The points on each of 
the cams may be arranged at equal or unequal 
distances apart, as described. In the arrange 
nient shown in Fig. 2, the points on each of cams 
262 and 243 are shown spaced 60 degrees apart. 
The angular distances between points on the two 
caims 242 and 243 may vary, during operation, 
from zero to 60 degrees. However, these points 
on the two cams taken together are shown here 
in as being 30 degrees apart as indicated in the 
view taken along dash line 2B which view is 
represented in Fig. 2B. Because of the friction 
clutch interconnecting shafts 244 and 245, the 
time interval between the closing of spring con 
tacts 248 and the closing of spring contacts 24 
will be always varying during operation and 
therefore the interval for operating dummy relay 
23 Will likewise vary at randon. 
In Fig. 2B wherein the points provided on cams 

242 and 243, taken together, are shown spaced 30 
degrees apart, with respect to their effect on the 
operating circuit for dummy magnet 223, the 
shaded points represent those provided on can 
243 and the unshaded, or open, points are those 
provided on cam 242. 

Method of operation of Fig. 2 
The method of Operation of the arrangement 

shown in Fig. 2 will now be described with par 
ticular reference to Fig. 2A wherein a start-stop, 
five-unit permutation code signal representing 
the letter I is shown in diagrammatic form in 
line b, the relative duration of the pulses of each 
of the signal combinations being shown in line 
a. Lines a, b, c and d are the same as those 
shown in Fig. 1C. 

Line e for the purpose of illustration shows the 
spacing between points on cam 242 to be of un 
equal distances, at which points contacts 240 mo 
mentarily close. 

Line if shows the spacing between points on 
cam. 243 as being of equal distances, at which 
points contacts 24 momentarily close. In the 
course of rotation of the two cams 242 and 243, 
the time intervals between the closures of con 
tacts 240 and 24 are, due to slippage in clutch 
246, continuously varying and, therefore, the 
tinning of the closures of contacts 240 with respect 
to the closures of Contacts 24 have an angular 
equivalent varying between Zero and 60 degrees. 

Line g shows the intervals wherein dummy re 
lay 223 is operated in accordance with the timing 
of the closures of contacts 240 and 24? by means 
of the points on their respectively associated cams 
242 and 243. 

Line h shows the series of short, sharp voltage 
pulses that are "picked up' by the radio receiving 
set, a pulse being radiated each time the dummy 
magnet 223 momentarily operates. 

Line i shows a combination of the short, sharp 
voltage pulses produced by the operation and re 
lease of main repeating relay 29 and the mo 
mentary operation of dummy magnet 223, the 
pulses radiated by both magnets being sufficient 
to disguise any “pick-up' from the transmitted 
plain text signals. The combination pick-up as 
shown in line i varies for each of the signals in 
the transmitted message. 
Should the masking arrangement shown in Fig. 
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2 of the applicant's drawings be employed at the 
receiving end, the can shaft of the receiving 
printer of the type shown in S. Morton et al., U. S. 
Patent 1,906,164, supra, would be employed. With 
out any additional cann and would be actuated by 
selector magne (26). The dummy circuit includ 
ing a magnet having the electrical characteristics 
identical to those of magnet (25) and Coire 
sponding to dummy repeating relay 223, together 
with a set of Inctor driven cans identical With 
the set comprising cams 242 and 843 would be 
employed to produce the masking pulses. 

Figure 3-General description. 

Fig. 3 shows a modification of the circuit ar 
rangement shown in Fig. whereby two dunny 
circuits are employed to operate in coijunction 
with the plain text signal circuit. As hereinber 
fore stated, the duirny relay operating circuit 
shown in Fig. 1 operates at the time the spacing 
pulses only of the pain text signals are trans 
mitted and then only at such times as when the 
contact between spring linember 2 and terminal 
2' is closed. In the nodified circuit, arrange 
nent shown in Fig. 3, the operating circuit for 
main repeating relay 3:9, which responds to the 
plain text signals, is arranged to be connected 
at connecting terminals A-A to the teletype 
Writer in Fig. 1, and the two duriry circuit paths, 
the lower path coimprising ainplifier vacuum tube 
325 and relay 323 and the upper path comprising 
amplifier vacuum tube 325' and relay 323' are 
arranged to be connected at connecting terminals 
B-B to spring member 2 and terminal 8 ' in 
Fig. 1. The lower dummy circuit path, includ 
ing relay 323, corresponds to the dummy path 
showin in Fig. and, like that of Fig. , responds 
Whenever the contact between Spring menier 
f2i and terminal is closed, to the spacing 
pulses only of the transmitted plain text signal. 
he upper dummy circuit path including relay 

323 differs from the lower path of relay 323 in 
that the grid of vacuum tube 325' is connected 
to resistor 324 at the side opposite to that to 
Which the grid of vacuum tube 323 is connected. 
Unlike the dunny circuit shown in Fig. , the 
dummy circuit paths shown in Fig. 3 have grid 
biasing batteries 355 and 353'. Normally the gilid 
of vacuum tube 325 is positively biased and that 
of vacuum tube 325' is negatively biased. The 
purpose of the biasing battery in the grid circuit, 
of tube 325' is to prevent the Cp3ration of relay 
323 in the upper dummy circuit path whenever 
a Spacing pulse is received in the plain text signal 
circuit during a time when spiring raember 2 is 
in engagement with terminal 2 . The purpose 
of the biasing battery in the grid circuit, of tube 
3.25 is to maintain normal conditions in both 
dummy circuits substantially equal. In a circuit 
arrangement such as ShoWn in Fig. 3, a short, 
sharp voltage pulse is radiated from a relay in 
one or the other of the dummy circuits at every 
possible transition in the transnitted plain text; 
signal Wave, thus improving the nasking effect. 

Also in Fig. 3 it will be noted that the air 
repeating relay, Such as reiay SES, is designated 
with a Second reference character (39). This 
reference character, in paire theses, represeats a 
corresponding element shown in Fig. 2 of E. E. 
Fitch et al. U. S. Patent 2,405,571 supra, which 
discloses an enciphering and deciphering device 
designated 328 in the present application. Device 
326 is the same as those respectively designated 
25 in Fig. i and 225 in Fig. 2, each of which 
represents, in diagrammatic form, the device 
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shown and described in the Fitch et al. U. S. Pat 
ent 2,405,571, Supra. 
The deciphering set of device 326 also utilizes 

relay (29) and selector magnet (26) shown in 
Fig. i but not shown in Fig. 3, and Operates On 
the same general principle outlined above in the 
description of the arrangelinent, shown in Fig. 1. 
The circuit for receiving the deciphered signals 
Will be hereinafter described. 

Method of operation of Fig. 3 
The method of operation of the arrangement 

shown in Fig. 3 Will now be described with refer 
ence to Fig. iC wherein the start-stop, five-unit 
permutation code signal, represented by the let 
ter , is shown in diagrammatic form. The op 
erating circuit for nain repeating relay 39 re 
Sponds to the pulses of the Signal in the Same 
manner as Inain repeating relay 9 in Fig. 1, 
hereinbefore described. The lower dummy cir 
cuit path, including dummy relay 323, responds 
to the spacing pulses of the signal in the same 
In anner as the durinny circuit shown in Fig. 1, also 
hereinbefore described. The upper dummy cir 
cuit path, including dummy relay 33", responds 
to the marking pulses of the signals but only at 
Sich times as when the contact between Spring 
member 2 and terminal 2A is closed. Nor 
mally, dummy relay 323 is in its spacing position 
because of its normal, biased condition, and the 
grid of vacuuin tube 325' is negatively biased by 
battery 336'. However, as soon as a signal for 
letter I is transmitted, the upper dummy circuit 
path functions as follows: 

(i) The contact at terminal 2' is opened at 
the beginning of the start pulse, or first interval, 
and remains open for the duration of the five se 
lecting pulses of the signal combination. A space 
pulse is thus sent to the plain text signal cir 
cuit, and normally operated main repeating relay 
39, included therein, releases. The open condi 
tion of the contact between spring member 2 
and terminal 29' causes the voltage across re 
sistor 324 to decrease to zero value. Neither of the 
dummy relays 323 nor 323 operates because con 
tact between spring member 2 and terminal 
3 '' is open at the boginning of the first interval 

and, therefore, the dummy circuit paths are still 
in their normal condition, that is, open. The 
decrease in current in the operating circuit for 
relay 3S causes a Voltage pulse to be radiated but, 
no pulse is radiated by either of the dummy cir 
cuit paths. 

(2) The contact at terminal 93-8 remains 
Open during the Second interval to transmit the 
irst Selecting pulse, because switch-shifter 6 
is restrained at this time from riding freely on 
Cam 4- and a second space pulse is thereby 
sent to the plain text signal circuit as selecting 
pulse No. 1 which, like the start pulse, does not 
Operate relay 3 8. During the second interval the 
Contact between Spring member 2 and terminal 
2 closes and the absence of voltage across re 

sistor 324 permits vacuum tube 325 in the lower 
dummy circuit path to become active and dummy 
relay 323 operates. The zero voltage drop across 
resistor 324, however, does not affect vacuum 
tube 325' in the upper dunny circuit path be 
cause of the negative bias normally applied to the 
grid of vacuum tube 325' by battery 356. The 
rise in value of the energizing current for relay 
323 at the beginning of the second interval ra. 
diates a voltage pulse. No voltage pulses are ra 
diated by the operating circuits for relays 329 
and 323'. 
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(3) The contact at terminal O3-2 is permitted 
to close at the beginning of the third interval 
when peak portion 29-2 of switch-shifter 6-2 
moves into engagement with the indent of can 
O4-2 and the second selecting pulse, which is 

a marking pulse, operates main selecting relay 
39 for the duration of the closure of the con 
tact. At the beginning of the closure, dunny re 
lay 323 which became operated at the beginning 
of the second interval, now releases because when 
the contact at terminal 3-2 closed the Voltage 
drop occurring across resistor 324 impresses a 
negative bias on the grid of vacuum tube 325 and 
the contact between spring member 2 and ter 
minal 2' opens. The opening of the contact 
between spring member 2 and terminal 2. ' 
also prevents any operation of dummy relay 323' 
even though the bias on the grid of vacuum tube 
325' is at this time positive. At the beginning 
of the third interval the rise in value of the ener 
gizing current for relay 39 and the decrease of 
energizing current for relay 323 cause Voltage 
pulses to be radiated with additive effect. No 
voltage pulse is radiated at this time by relay 
323' at the beginning of the third interval. 

(4) At the beginning of the fourth interval, the 
contact at terminal 3-3 also is permitted to 
close when peak portion f29-3 of switch-shifter 
8-3 moves into engagement with the indent on 

cam 04-3 and the third selecting pulse, which is 
a marking pulse, continues the operation of main 
repeating relay 39 for the duration of the inter 
val. The Voltage across resistor 324 is, during the 
third interval, continued for the fourth interval 
and, although the contact between Spring mem 
ber 2 and terminal 2' now becomes closed, the 
negative bias applied to the grid of Vacuum tube 
325 prevents dummy relay 323 from operating. 
However, the voltage across resistor 324 impresses 
a positive bias on the grid of vacuum tube 325, 
overcoming the negative charge normally applied 
to the latter grid, to cause dummy relay 323’ to 
operate. No Voltage pulses are radiated by the 
operating circuit of either relay 39 or 323, but, 
one is radiated by the rise in the energizing cur 
rent in dummy relay 323'. 

(5) During the fifth interval, the contact at 
terminal 03-4 remains open because peak por 
tion 29-4 of switch-shifter 6-4 is restrained 
at this time from riding freely on cam 4-4 
and, therefore, the fourth selecting pulse is a 
space to prevent main repeating relay 39 from 
being energized during this interval and the relay 
re'eases. The absence of Voltage across resistor 
324 at this time has no effect on vacuum tube 325 
inasmuch as the contact between spring member 
2 and terminal 2' is open during the fifth 

interval. The open condition between spring 
member 2 and terminal f2 causes dummy re 
lay 323 to release. At the beginning of the fifth 
interval the decrease in the current in each of 
relays 39 and 323 radiates a voltage pulse and 
these pulses are additive in their effect. No volt 
age pulse is radiated by the operating circuit for 
dummy relay 323. 

(6) During the sixth interval, the contact at 
terminal 3-5 remains open because peak por 
tion 29-5 of SWitch-shifter 6-5 is restrained 
from riding freely on cam 04-5 and the fifth 
Selecting pulse is a space, so that main repeating 
relay 319 does not operate. The absence of volt 
age across resistor 324 causes vacuum tube 325 to 
be active and therefore dummy relay 323 Operates, 
inasmuch as the contact between Spring member 
2 and terminal 2' is closed during the sixth 
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interval. The normal negative bias on the grid 
of vacuum tube 325' prevents dummy relay 323 
from Operating at this time. No voltage pulse is 
radiated by the operating circuit of either of re 
layS 329 and 323' at the beginning of the sixth in 
tel’val, but one is radiated by the rise in the ener 
gizing current in the operating circuit for dummy 
relay 323. 

(7) Diring the Seventh interval, the contact 
at tel'nilnal 2' closes immediately after the 
fifth Selecting pulse is transmitted to send a stop, 
or marking, pulse for restoring main repeating 
3'elay 39 to its normally operated position, inas 
Inuch as can 38 has now returned to normal, 
and relay 33 is maintained operated until the 
ext Signal is Ian Smitted. The contact, between 

spring Inernber 2 " and terminal 2' becomes 
opera at the beginning of the seventh interval and 
diurninny relay 323 which was operated for the 
diliation of the Sixth interval, now releases. The 
Cplein condition of the contact between spring 
member 2; and terminal 2' prevents dummy 
relay 333 from operating at this time. A voltage 
aulse is radiated by the rise in current in the 
operating circuit for relay 39 and another by 
the decrease in current in the operating circuit 
fox' dimi: y relay 323 and these pulses are addi 
tive in effect. No voltage is radiated by dummy 
ralay 323' at this time. 

it, Will, therefore, be noted that for the signal 
coiresponding to letter I a voltage pulse is ra 
diated at every possible transition in the trans 
Initted signal Wave and that those Voltage pulses 
radiated at the beginning of the third, fifth and 
Seventh intervals are respectively additive in 
their effect. It will also be noted that except for 
the additive effect of certain pulses, depending 
upon the character transmitted, the radiated 
pulses form a pattern that is uniform for all 
Siginal combinations. 
Should the nasking arrangement shown in 

Fig. 3 of the applicant's arrangement be en 
ployed at the receiving end, then the can shaft 
of the receiving printer of the type shown in S. 
Morton et al. U. S. Patent 1,904,164, supra, would 
require an additional can Such as cam 39 for 
controlling the two dunny circuits which would 
be similar to those shown in Fig. 3, except that 
each would include a magnet instead of a re 
peating relay, the magnets having electrical 
characteristics identical with those of magnet 
(26). 
What is claimed is: 
1. A method of protecting the secrecy of a 

telegraph message which comprises transmitting 
messages over a message signaling circuit having 
the inherent attribute of radiating nocuous volt 
age impulses, intermittently closing a path at 
regularly recurring intervals for conditioning a 
durinny circuit adapted to radiate like Voltage 
inpulses, and applying to said dunny circuit, 
When conditioned, a change of voltage occurring 
across a portion of Said message signaling circuit 
to radiate electrical energy components at least 
in part at times different from the occurrence of 
those radiated by said message signaling circuit 
in addition to the electrical energy components 
radiated from said message signaling circuit by 
said message Signals, the energy components Ira 
diated from said dummy circuit, when inter 
cepted along with the energy components radi 
atted by Said message signaling circuit, serving 
to confuse an intelligible interpretation of said 
meSSage. 

2. In a telegraph system, means for generating 
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telegraph signals, a work circuit responsive to 
said signals and including signal responsive 
means having the inherent attribute of radiating 
nocuous electrical impulses, a dummy circuit 
having electrical characteristics identical With 
Said Work circuit and including similar ineans for 
radiating electrical impulses identical in chaiac 
ter to those radiated by said work Circuit and at 
least in part at times different from the occur 
rence of those radiated by said work circuit, and 
means for pulsing said dummy circuit whereby 
the electrical energy componentS radiated by 
said two circuits are identical in character ren 
dering impossible the detection of the compo 
nents radiated by said Work circuit. 

3. In a telegraph System, means for generating 
telegraph signals, a work circuit responsive to 
Said Signals and including signal responsive 
means having the inherent attribute of radiating 
nocuous electrical impulses, a dummy circuit hav 
ing electrical characteristics identical With said 
Work circuit and including sinilar means for ra 
diating electrical impulses identical in charactar 
to those radiated by said work circuit, and means 
for pulsing said dunny circuit at random with 
respect to the signal transitions whereby the 
electrical energy components radiated by said 
two circuits are identical in character rendering 
impossible the detection of the components a 
diated by said work circuit. 

4. In a telegraph system, means for generat 
ing telegraph signals, a work circuit responsive 
to Said Signals and including Signal responsive 
means having the inherent attribute of radiating 
nocuous electrical impulses, a dunny circuit 
having electrical characteristics identical with 
said Work circuit and including Similar means for 
radiating electrical impulses identical in char 
acter to those radiated by Said Work circuit, and 
means for pulsing said dummy circuit at in 
stants of certain transitions and possible transi 
tions of said telegraph signals whereby the elec 
trical energy components radiated by said two 
circuits are identical in character rendering in 
possible the detection of the components radi 
ated by Said Work circuit. 

5. In an impulse transmission system, a source 
of signaling current impulses, a channel of sig 
nal transmission including means responsive to 
impulses from said source and having the inher 
ent attribute of radiating nocuous electrical im 
pulses, a circuit including other impulse respon 
Sive means and adapted to radiate like electrica 
impulses, contact means for conditioning said 
circuit, and control means in said channel of 
Signal transmission responsive to changes in po 
tential of the signals from said source for ener 
gizing Said other impulse responsive means When 
conditioned by said contact means to cause said 
other impulse responsive means to radiate a se 
ries of electrical energy components at least in 
part at times different from the occurrence of 
said nocuous electrical impulses and effective to 
prevent detection of the signaling current in 
pulses from the electrical energy components 
radiated by the impulse responsive means in said 
transmission channel. 

6. In a telegraph system, telegraph signal gen 
erating contacts, a signal responsive device hav 
ing an operating circuit controlled by said con 
tacts, non-message signal generating contacts, a 
circuit including an operable device and con 
trolled by said non-message signal generating 
contacts, the second-mentioned circuit having 
electrical characteristics identical with those of 
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the first-mentioned circuit, means for alternately 
opening and closing Said non-meSSage Signal 
generating contacts at times coincident. With 
every possible transition of the signals trans 
mitted from said telegraph signal generating 
contacts, means included in the first-illentioned 
circuit and controlled by said telegraph Signal 
generating contacts for conditioning the Second 
mentioned circuit for operating said operable de 
vice, and other means jointly controlled by said 
conditioning means and said non-message signal 
generating contacts for operating said operable 
device at times different from said signal respon 
sive device to radiate components like those from 
said signal responsive device. 

. In a telegraph system, means for generating 
telegraph signals, a work circuit responsive to 
sais signals and having the inherent attribute of 
radiating nocuous electrical impulses, a dummy 
circuit having electrical characteristics identical 
With those of Said work circuit and adapted to 
r2giate like electrical inpulses, and neans con 
prising an element in said Work circuit aad in 
teilting contacts in said dummy circuit for 
prising said dummy circuit to radiate electric 
energy components at least in part at times dif 
ferent from the occurrence of those radiated by 
said work circuit during the transmission of tele 
g!'ai Signals whereby the electric energy ra.-- 
giated by said circuit includes components ren 
dering the components attributable to said work 
circuit indistinguishable from those attribuitable 
to said dummy circuit. 

3. a, telegraph System, telegraph message 
Signal generating contacts, a message signal re 
sponsive device having an operating circuit, 
therefor controlled by said contacts, non-message 
signal generating contacts, a circuit including 
an Operable device and controlled by said non 
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tioned circuit having electrical characteristics 
identical With those of the first-mentioned cir 
cuit, means for alternately opening and closing 
said non-nessage signal generating contacts in 
timed relation with every possible transition of 
the signals transmitted from said message signal 
generating contacts, means included in the first 
mentioned circuit and controlled by said message 
signal generating contacts for conditioning the 
Second-ninentioned circuit for Operating said 
operable device, other means in the second 
mentioned circuit jointly controlled by said con 
ditioning means and Said non-nnessage signal 
generating contacts for operating said operable 
device at times different from Said signal respon 
sive device, and energy producing means in each 
of said circuits effective at the energization and 
the deenergization of each of Said circuits where 
by the energy produced by one circuit combines 
with the energy produced by the other to mask 
the message before such message is transmitted 
to a receiving point. 

9. In a telegraph system, telegraph message 
signal generating contacts, a message signal re 
sponsive device having operating means therefor 
controlled by said contacts, non-message signal 
ing generating contacts, parallel operating means 
controlled by said non-message signal generating 
contacts, each having electrical characteristics 
like those of the operating means for said mes 
Sage signal responsive means, an operable device 
included in each of said parallel means, means 
for opening and closing said non-message signal 
generating contacts in timed relation with the 
Opening and closing of the first-mentioned con 
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tacts, a resistance element in the first-mentioned 
operating means arranged to operate in conjunc 
tion with said non-message Signal generating 
contacts for controlling the operation of One of 
said parallel operating means in response to Cer 
tain of the impulses of each of the message Sig 
nals generated by the first-mentioned contacts 
and for controlling the operation of another of 
said parallel means in response to the other of 
said impulses, and means for radiating energy 
components by the operation of the responsive 
device and each of said operable devices that are 
alike in character and therefore indistinguisha 
ble whereby to prevent intelligible detection of 
the message Signals. 

10. In a telegraph system, telegraph message 
signal generating contacts for transmitting mark 
and Space impulses, message Signal responsive 

- means having operating means therefor Con 
trolled by said contacts, non-message Signal gen 
erating contacts, a plurality of dummy operating 
means controlled in part by Said non-meSSage 
signal generating contacts and each having elec 
trical characteristics like those of the first-men 
tioned operating means, means for Opening and 
closing said non-message signal generating con 
tacts in timed relation with the opening and 
closing of the first-mentioned contacts, imped 
ance means included in said first-mentioned 
operating means for operating under the control 
of both sets of said contacts one or another of 
said dummy operating means in accordance With 
the mark or space nature of the impulses trans 
mitted from said first-mentioned contacts, and 
means for radiating electrical energy every time 
each of said operating means operates to produce 
an energy component for every possible transi 
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tion of the signal transmitted, said components 
being alike and therefore indistiguishable where 
by to prevent intelligible detection of the mes 
Sage Signals. 

ii. In a telegraph station, telegraph signal gen 
erating contacts, a signal responsive device hav 
ing an operating circuit controlled by said con 
tacts, non-signal generating contacts, a circuit 
asSociated with said non-signal generating Con 
tacts having electrical characteristics like those 
of the operating circuit for said Signal responsive 
device, means for alternatively opening and clos 
ing said non-signal generating contacts at Suc 
cessive times of possible signal transitional oper 
ation of said signal generating contacts, and 
roleans also aSSociated with said Second-men 
tioned circuit and controlled by said signal gen 
erating contacts for controlling the conductivity 
of said second-mentioned circuit jointly with said 
non-signal generating contacts whereby the pat 
tern of energy radiated by Said Station includes 
components like and coinciding with certain of 
the possible signal transitional components in 
addition to actual signal transitional components. 

SAMUEL I. CORY. 
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