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The present invention has as its object an 
ultra-rapid telegraph system capable of a 
speed of over 500 words per minute, and is 
adaptable both for ordinary wire as well as 
for radio telegraphy. . 
The principle underlying this system is as 

follows: 
The sending of each letter, cipher or sign 

is characterized by the simultaneous trans 
mission or emission of two frequencies pref 
erably musical or audio (combination note). 

l 

When received, these two musical frequencies. 
making up the combination note act upon 
tuned or resonant relays or upon tuned cir 
cuits followed by ordinary relays, and this re 
sults in the closing or making and flow of two 
local currents, 
These two currents act simultaneously 

upon a selector of the type consisting of a special galvanometer having a moving sys 
tem disposed along several axes carrying as 
an indication means a light film upon which 
are photographed (once forever) all of the 
letters or signs to be reproduced. These two 
local currents cause displacement of the film 
along or in the direction of two perpendicu 
lar axes so as to place in the path of a fixed 
luminous pencil the particular letter of the 
panel which corresponds to the combination 
of the two currents. The light pencil carry 
ing the letter is thereupon directed upon a 
photographic emulsion which it impresses 
and which is unreeled in a manner so as to 
receive the impression of the letters succes 
sively transmitted. 
These fundamental arrangements are as 

sociated with a system whose essential char 
acteristics are as follows: 
Assuming that the transmission of capital 

letters, lower-case letters, ciphers, punctua 
tion signs and the like requires a total num 
ber of characters close to 100, provision 
should be made for the availability of twenty 
frequencies (furnished, for exarhple, by 
means of small alternators). 
quencies are divided into two groups A and B, 
the number of different combinations of pairs 
of frequencies being obtained by combining 
each of the frequencies of group A with each 50 of the frequencies comprised in group B. 

40 

45 These fre 
site the two perforations of the tape are thus 

It would be possible, for instance, to provide 
100 combinations of the groups A and B com 
prising each ten frequencies or a total number 
of twenty frequencies; or else 96 combina 
tions if of the groups A and B one contains 65 
eight frequencies and the other one twelve 
making also a total of twenty. m 
The telegrams to be dispatched are divided 

among as many operators as are required in 
order to insure the working speed that is 60 
desired. Each of these operators has a per 
forator to transform each of the letters of 
the text to be transmitted in the shape of per 
forations produced in a tape of paper or 
equivalent means. The perforation corre 
sponding to a given letter is effected by two 
of the punchers of the assembly of twenty 
punches preferably disposed checkerboard 
fashion, the position of these two punches in 
the assembly characterizing the letter. The 70 
tape comprises furthermore one or two un 
interrupted rows of holes for its conveyance. 
The different bands are thereupon fed 

simultaneously to a distributor device the 
purpose of which is to cause upon each pas 
sage of a letter consisting of two perfora 
tions a transmission of line current peculiar 
to or characterizing the letter in question, the 
said device being arranged in such a way that 
between two consecutive letters of one and 80 
the same tape, it insures the transmission of 
a letter of each of the tapes of the other oper ators. For this object, the tapes are given 
an intermittent movement (just like amov 
ing-picture film) in such a way that the two 8 
perforations corresponding to a letter are 
E. to a stop for a brief instant above 
twenty pistons disposed checkerboard-fash 
ion just like the punching means of the per 
forators and each thereof being separately 90 
connected with one of the twenty alternators 
of musical frequency. A striker (plunger) 
electromagnet then is caused to bring its mo 
bile part connected with the line to bear upon the paper. The two pistons positioned oppo- 9 
made to close the circuit of the two alterna 
tors in question so as to connect it with the 
line, as can be readily understood, one thereof 
pertaining to group A and the other one to 100 



10 

5 

20 

30 

2 

oup B, return of the current being either 
y way of the other line wire or else through 

the ground. 
This assembly (excepting the alternators) 

is provided as many times as there are simuli 
taneous tapes, in other words, operators, and 
the electromagnets are successively operated 
by the agency of a distributor wheel revolving 
in synchronism with the sending distributor. 
The advantages flowing from the said 

method of operation are as follows: 
The operators are not compelled to main 

tain any definite rhythm or rate or regularity 
in punching. 

check or control document is kept at the 
sending end in the form of the perforated 
tape. The message can be repeated at any 
desired instant. It is even possible to repeat 
the tapes systematically two or three times 
in the following manner: 
If the distributor is designed for twelve 

tapes and twelve operators, then there will 
be twelve paths (routes) of conveyance. The 
tape which has left path No. 1 will be direct 
ed to paths Nos. 2 and 3, the tape having left 
path No. 4 will be directed over paths Nos. 
5 and 6, and so forth. Only four operators 
will be necessary instead of a dozen, and 
three-fold transmission is assured of each of 
the tapes. 
At the receiving end, twenty relays of the 

resonant type are provided corresponding to 
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the sending frequencies, distributed into two 
two groups A and B. As has already been 
set forth, each letter will cause the closure of 
the corresponding relay in group A and of 
the corresponding relay of group B. 
In a preferred form of construction of 

the invention, the relays of each group con 
trol the multiple taps of the secondary of 
a transformer whose middle is united with 
the fine winding of the type-selector galva 
nometer, while the other end of the winding 
is associated through relays with the multi 
ple taps of the transformer. Just as there 
are two groups of relays, there are also two 
transformers and two galvanometer wind 
ings. The primaries of these two transform 
ers finally are fed from an alternator which 
works also permanently upon a third fixed 
winding of the galvanometer. These three 
fixed windings of the galvanometer are dis 
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60 

85 

posed in three planes at right angles to one 
another and they present the same time-con 
stant so as to preclude the production of 
rotating fields. The rotor carrying the mo 
bile film consists only of two short-circuited 
orthogonal turns mounted upon a single pivot 
so as to obtain the equivalent of a cardan or 
universal joint. If none of the resonant re 
lays is closed, the mobile system will be sub 
jected only to the fixed field of the winding 
fed in a permanent manner, the short-cir 
cuited turns will always assume the position 
of zero cutflux, and this is a position of stable 
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is: If a relay of group A and an 
other one of the group B are closed, the gen 
eral resultant of the field assumes a more or 
less large angle of inclination in relation to 
the original position under the action of the 
perpendicular fields of the two other coils or 
X. controlled by the relays of groups 
.A. and 

The moving system follows and responds 
to these shifts, and the short-circuited turns 
will be repelled until the flux which is cut 
will be of zero value. 

Finally, in the neighborhood of the pivot, 
a lens and a prism, both stationary, collect a 
pencil of light and project the same upon the 
travelling film bearing the characters. 
As has been explained, if group A com 

prises eight relays and the group B twelve, 
there will be obtainable 96 different positions 
of balance, and hence 96 characters may be 
provided upon the mobile film. 
Since the successive letters transmitted per 

tain to different tapes and originate there 
fore from different telegrams, it will be nec 
essary to direct the light pencil after having 
passed through the mobile film successively 
upon different bands of photographic paper. 
For this purpose there are preferably pro 
vided small mirrors having an angle of in 
clination of 45 degrees in reference to the 
luminous pencil and disposed helix-fashion 
upon a drum rotating in synchronism with 
the distributor. Since the shaft of this drum 
is disposed parallel to the luminous pencil, 
it will be seen that the different mirrors will 
intercept the pencil more or less forwards 
along its path, and reflect it at right angles 
upon the photographic tapes which are also 
given a uniform rate of speed. The length 
of exposure of each photographic tape, as to 
the rest, will be limited to the very brief time 
of passage of a mirror in front of the lumi 
nous pencil. 
By the aid of well-known means it is also possible to insure intermittent conveyance of 

the recording surface and of the mirrors 
changing the path of the light pencil, in such 
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away that the surface and the pencil will be stationary at the instant when an impression 
of the image is produced. 
The adoption of a high-speed telegraph 

system based upon the foregoing premises 
presents a certain number of merits which 
shall hereinafter be enumerated: . . 

(1) For a speed of 600 words per minute, 
the time interval corresponding to a letter 
will be roughly 1/60th of one second so that 
the sending time may be one-hundredth of 
one second, and this is relatively rather long. 

(2) Calculation shows that a constant sep 
aration between the frequencies only of 60 to 
100 cycles per second is adequate, at this rate 
of speed. Hence, to preventinopportune op 
eration of the relays responsive to neighbor 
ing frequencies, it would be permissible to 
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choose the twenty frequencies inside the 
range of 500 to 2000 or 2500 cycles per sec 
ond, for instance. Ordinary telephone lines 
would be entirely suited for such transmis 
sion. Calculation furthermore shows that 
these frequencies should be chosen or spaced 
apart according to an arithmetic law. 

(3) In the case of radio telegraphy, the 
interference of stray and atmospherics would 
be greatly diminished on account of the fact 
that resonance or selectance can be pushed to 
any desired degree. It may, as to the rest, 
be mentioned that so far as the Morse or 
Baudot code is concerned, an appreciable sav 
ing in the number of transmitted signals is p 
obtained since a letter requires only a single 
signal. 

(4) Within the operating limit of the re 
lays at the receiving end the amplitude of 
the signals is immaterial, for the displace 
ments of the galvanometer at the receiving 
end is independent of this amplitude. 

(5) If one of the relays at the receiving 
station should fail to respond or operate, for 
instance, as a consequence of what is known 
as fading, in the case of radio telegraphy, it 
will be seen that one movement of the mov 
ing system of the relay will be skipped. 
Hence, it would be possible to trace two 
orthogonal black lines on the film crossing in 
the middle, and these lines would indicate 
the positions of equilibrium in case one of 
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(3) 

the groups of frequency should fail. In this 
way, the absence of one of the frequencies or 
of both would result merely in a blank, while 
under no condition would a wrong letter be 
produced. 

(6) In the case of strong atmospher'cs in 
the operation of radio telegraphy, the speed 
of transmission could be reduced by rotating 
the distributor at a lower rate and by dimin 
ishing the damping of the resonant relays. 
As the latter consists preferably of a tuned 
circuit followed by an ordinary type of re 
lay, it will, for instance, be sufficient to re 
move or cut out a damper resistance con 
nected in the circuit. In this way, also the 
time required for the current to flow, the 
tuning of the circuits and the anti-stray quali 
ties of the system will be increased. 

(7) The provision of a galvanometric type 
selector in a form as hereinbefore indicated 
by way of preference presents likewise a cer 
tain number of advantages: 

(a) In a device or instrument of this sort, 
the retractile couple tending to cause restora 
tion to the position of equilibrium is gov 
erned by the amplitude or intensity of the 
field. Hence, the natural period can be ad 
justed to the desired value by acting simul 
taneously upon the intensity of the three 
fields, that is to say, practically by acting 

65 

upon the excitation of the alternator produc 
ing these fields. 

(b) The damping of the moving system 

may also be regulated by cutting more, or 
less large resistance in series or in parallel 
with the field windings. And these resist 
ances, as to the rest, will not affect the high supply frequency of the windings if care 
be taken so as to shunt them by a condenser 
when they are connected in series, or to pro 
tect them by a choke-coil when they are con 
nected in shunt, this presupposing, as will be 
readily understood, that the period of move 
ment of the moving system is high compared 
with the frequency of the supply current. 

(c) The use of alternating current for 
feeding the galvanometer moreover makes it 
Ossible to use a particularly simple moving 

system without any supply leads and of a 
minimum of weight. Looked at from a the 
oretical viewpoint it is desirable in design 
ing this device to make the short-circuited 
turns of highly conducting material and as 
light as feasible (for instance, of aluminum), 
and to choose the wire forming the turns of 
such a cross-sectional area that at the fre 
quency used, the current induced in each turn 
will be preferably phase-displaced by an an 
gle of 45 degrees with reference to the in 
duced E. M. F. In the presence of this phase 
value, the natural period will be of a mini 
mum amount. If the said value be exceeded, 
the inertia is raised too high, while when 
going below it, the torque is diminished un 
duly. For the reasons hereinbefore given, it 
is furthermore desirable to feed the galva 
nometer with a frequency of severalthousand 
cycles per second, for the higher this fre 
quency, the smaller may the inertia of the 
mobile system be made. 

(8) Synchronism or correction of synchro 
nism may be insured very easily. Inasmuch 
as the emission of each letter or character 
takes always the same length of time and re 
curs at regular intervals, this may be used 
as fiducial or datum points for insuring syn 
chronism. For instance, if the incoming cur 
rent is detected by the aid of a triode tube, 
then, if the rate of sending is 600 words per 
minute, there is created a current of a fre 
quency around 50 cycles per second, and 
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this cirrent after amplification could be used 
for synchronizing the mobile means of the 
receiver, for instance, by driving the same 
by means of a direct current motor furnished also with rings. 

(9) It is possible to follow up letter by 
letter the transmission of each tape by dis posing in the light-ray paths beyond the ro 

15 

120 

tating mirror optical systems adapted to see . 
or observe the letters that are imprinted with 
out incidentally interfering with the print 
ing, as is to be understood. This property is 
very important from the viewpoint of 
service. 

25 

(10) Instead of providing at the receiving 
end, say, twelve narrow tape of photographic 
paper corresponding to a distributer com 130 
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prising 12 contacts, it would also be possible 
to have recourse to a single wide band sub 
ject only to a slow movement of translation, 
say, travelling two centimeters per second for 

5 a rate of sending speed of 600 words per min 
ute. Under these conditions, i.e., when work 
ing with a single band subject to a low speed 
of travel, it will be possible to provide simple 
automatic means of reduced volume. The 
wide band, as to the rest, could have perfora 
tions so as to separate it into several separate 
narrow tapes or strips though it could also be 
cut up by cutting wheels when leaving the 
drier. 
The invention will be better understood 

as regards its operation by reference to the accompanying drawings showing exempli 
fications of the invention. 

- Fig.1 shows an assembly view of the send 
20 ing equipment, with the electric circuits and 

, the grouping of different elements, and de 
tails of some of the latter; 
Fig.2 shows the same things for the receiv 

ing end; - 
25 Figs. 3,3a, 3b and 3e show details of the 

photographic recorders; and, P 
Fig. 4 shows details of the galvanometric 

type-Selector apparatus. - 

I. Transmitter assembly (Fig. 1) 
The perforated paper tape (1) conveyed 

and fed forward from the stock or from the 
perforator apparatus, is engaged between 
catch cylinder (2) and the presser rolls (3) 

35 subject to a uniform rotational movement 
thereby feeding a regular amount of paper 
to the distributor. 
A certain amount of slack (4) is allowed 

before engaging the tape between a second 
40 claw cylinder (5) and its presser rolls (6). 

This cylinder being loose in its movement is 
retarded by a brake shoe (7). The paper 
tape then passes into the distributor prop 
erly so-called and comprising a selector (11) 

45 of 20 mobile contacts of which eight are con 
nected with eight audio-frequency alterna 
tors of group A, and twelve with twelye audio-frequency alternators of group B. 
These two groups of alternators supply the 

50 twenty different sending frequencies, and 
they are simultaneously driven by a single 
motor M of constant speed. At the delivery 
or outlet end of the distributor apparatus, 
the paper tape (1) is engaged between the 

65 claw cylinder (9) and the presser rolls (10), 
and then it is gathered to be incorporated in 
the records or else it is returned through the 
same or through another one of the twelve 
similar distributor apparatus corresponding 

CO to the twelve operators. 
Cylinder 9 moves through a circular arc 

equal to the length of tape corresponding to 
a letter or sign by means of a ratchet (11) 
for instance, gearing or meshing with a pawl 

G5 (12) driven by the slender rod (13) actuated 
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by a lever (14) which in turn is perated by 
the rod of the plate (8) when uhe latter re 
ascends under the action of the spring (15) 
as soon as the magnetic keeper (16) being 
integral with the plate (8) is relaxed by the 70 
electro-magnet (17) whose feed current sup 
plied from a source (18) is interrupted under 
the brush (19) by the rotation of the control 
distributor (20) driven by a constant-speed 
motor (21) simultaneously and synchronous 
ly with the sending distributor (22). 

It will be understood that any other means 
adapted to insure the forward feed simul 
taneously of the tape such as a Maltese cross, 
gears, springs, cams, etc. may be employed to 80 
carry into effect solutions equivalent to the 
arrangement hereinbefore described and 
therefore falling inside the scope and spirit 
of this invention. 
Upon the control distributor (20) are dis- 85 

posed contacts which are staggered or dis 
placed helicoidally and are larger than those 
corresponding to the sending distributor 
(22) in order that the closing or opening in 
connection with the sending of each letter 
or sign may be effected by the latter when 
the plate (8) is still keeping the tape applied 
against the selector (11). 

II. Receiver outfit (Fig. 2) 
(1) Electric key diagram.-The incoming 

signal by way of the transformer (21) is fed 
to the circuit (22) in which is included a 
series of polarizer cells (23), whose positive 
poles are connected with the filament lead 

90 

00 

and then grounded at T, while their negative 
poles are connected with the grid lead. 
At 12,3,... 8 and at 9,10,1112. . . 

20 are indicated the resonant selectors. De 
tails of these selectors are shown in connec 
tion with selector 8. It comprises the relays 
(24) as well as a damping resistance (25) in 
serted in the circuit, and which may be cut 
out or in at will by means of a switch (26). 
The circuits 1 to 8 constitute the group A1 

corresponding to the frequencies of group A 
of the alternators in the transmitter equip 
ment (Fig. 1); circuits 9 to 20 form the 
group B1 corresponding to the group B of 
the alternators in the transmitter apparatus. 

Each relay of group A controls an element 
of transformer T1 whose middle (27) is con 
nected through a damping circuit (28) with 
the input end of the exciting coil (29) of the 
selector galvanometer, the output end being 
grounded. . 
The two halves, one positive and the other 

one negative of the secondary of the trans 
former hereinbefore mentioned correspond 
to the displacement “left and “right” of 
the mobile system of the galvanometer in ref 
erence to and out of the balance position. 
The same thing holds true of the connections 
of the group B of the transformer T2 and 130 
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the vertical exciting coil, orthogonal to the 
former, of the galvanometer. 

. The primaries of the transformers T1 and 
T2 are fed from an alternating current 
source (33) which feeds also through a 
damper (34), the directional coil (35). 
At (36) is provided a set comprising a tube 

37 and a transformer 38 adapted to pick 
up the fiducial signals of each letter or sign 
which could be used for synchronizing the 
rotating mirrors as shall be shown later. 

(2) Moving system and optical recording 
system.-The moving system shown in Figs. 
3, 3a, etc. consists of two metallic circles or 
rings (1) and (2) of very low weight dis 
posed orthogonally and being truncated be 
low, though held rigidly by circular or curved 
pieces (3). Two rigid very light rods (4) 
Support the transparent film (5) upon which 
are impressed microphotographically letters, 
signs, ciphers, etc., separated by a dark cross 
(6). The moving system is suspended by 
means of a picot (7) upon a bearing (8) fixed 

25 
to a support (9), and its center of gravity 
is located below the pivoting point. 
At its lower part the said bearing (8) car 

ried a total reflecting prism (10) receiving 
the enlarged image of a letter of the film 
illuminated, for instance, by a light source 
(11) whose rays are reflected by a mirror 
(12) and concentrated by an optical assem 
bly. (18), and projecting it upon a lens (14) 
which in turn maintains it in parallel rays. 
(15), through the window (16) and mobile 
slits (17) as far as the revolving mirrors 
such as (18) which reflect them upon the 
conjugate lens (19) which in turn concen 
trates the image received at (20) upon sensi 
tized paper (21) on the desired scale. 

Photographic paper (21) is subject to a 
uniform displacement by the aid of a con 
venient motor (22) having as constant a speed as possible. . 
The shaft (23) carrying at the end of arms 

such as (24) twelve mirrors having an angle 
of inclination of 45 degrees with reference. 
to the plane of rotation and symmetrically 
arranged along the helix of revolution is 
driven by a motor (25) at a regular speed 
and is maintained in synchronism by any 
suitable synchronizing means (26) and (27) 
fed from the receiver (pick-up) (36) Fig. 2. 

60 

In order to prevent protraction (drag or 
lag) of the luminous pencil projected by the 
revolving mirror upon the sensitized paper 
which would make the image or outline of 
the letters or signs less sharp, recourse may 
be had to a high-speed shutter as in photo 
graphic apparatus ether operated electri 
cally or mechanically, though in synchronism 
with the general movement. The light 
source could also consist of electric sparks 
which are caused to flash up at the exact in 
stant of coincidence of the axis of the image 
and the axis. of the optical system. This 

5 

latter method, in addition to its simpleness 
and the instantaneousness of illumination, 
is capable of 
light. 

(3) Inductor system (Fig. 4).-The in 
producing a strong source of 

70 

ductor system comprises two concentric 
orthogonal coils 32 and 29 the winding of 
which is spaced apart below as indicated at 
43 so as to allow of the passage of light rays 
44 to the moving system. These two coils 
set up two exciting fields corresponding in 
dividually to groups A1 and B1 of trans. 
formers T1 and T2, Fig. 2. 
A third fixed coil 35 disposed perpen 

dicularly to the former two windings fur 
nishes the directional field. Its winding is 
spaced apart at 46, just as at 43 for the 
others, so as to allow of the passage of the 
lingus pencil from the fixed prism (10), 
ig. 8. 
It will be understood that, in order to in 

sure the passage of the light rays through 
the windings of the source in the direction 
of the moving system and thence to the re 
cording means, recourse may be had to any 
other optical means, or else each winding 
could be divided into two spaced a little dis 
tance apart so as to provide sufficient space 
for the passage of the luminous pencil. 
After having thus described a particular 

embodiment of the invention, it will be un 
derstood that there are a great number of 
other solutions conceivable. For instance, at 
the transmitting end it is not necessary to 
proceed by way of or work with a perforated 
tape; indeed, the keys of the operators could 
directly control the transmission of musical 
frequencies, though this solution is not quite 
so good, because it compels the operators to 
keep up a certain pace. 
To remedy this inconvenience, the key 

boards of the operators could control the 
sending out of musical frequencies which 
would be recorded upon a magnetic wire (ap 
paratus of the kind known as 55. 
Instead of passing perforated tapes under 
the distributor, magnetized wires would then 
be passed. - 
The galvanometric type selector which 

forms an essential part of the system could 
also be constructed in different ways. For 
instance, the fixed directional field could be 
orientated in a sense other than the vertical. 

It could also be constructed in the form 
of direct current apparatus, the mobile part 
being constituted by a coil to which a fixed 
direct current is supplied, or else, more sim 
ply, by a small magnetized bar. As a matter 
of fact, in an instrument of this kind the mo 
bile system would always orientate itself 
along the resultant of the induced field (com 

SS. . . . . . p fould also be designed like an ammeter 
with two mobile forthogonal coils subject to 
permanent perpendicular fields, the eurrents 
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6 
of each of the coils being controlled in this 
case by the relays of the groups A and B. 

Instead of using a luminous ray pencil 
passing through a transparent film, it would 
also be possible to utilize light reflected from 
an opaque film. 
The luminous pencil having traversed the 

film could be divided into several parallel 
rays corresponding to the different tapes by 

10 other methods and means than hereinbefore 
suggested by way of example. 

It could also be thought to raise the speed 
of transmission beyond the limitations im 
posed by the inertia of the galvanometer and 

ls the sensitiveness of the photographic paper. 
One solution in this direction would consist in providing at the receiving end two identi 

cal and complete outfits, and to insure “com 
mutation" or changing-over in such a way 

20 that the first tape will be conveyed to the first 
outfit, the second towards the second, the third 
again to the first outfit, and so on. From Fig. 
2it can be seen that the line current excites the 
grids of twenty tubes corresponding to the 

25 twenty selective circuits. Hence, in order to 
insure commutation or changing-over to an 
other outfit terminating likewise in twenty 
tubes, all that would be required is to polarize 
negatively the grids of the first twenty tubes, 

30 when it is desired to change over to the sec 
pnd set of twenty tubes; and, inversely, polar 
ize negatively the grids of the second set of 
twenty tubes when it is desired to go back to 
the first set. This condition can be readily 

35 insured by applying in series to the grid cir 
cuits, by means of a transformer, for instance, an alternating current potential being pref. 
erably of rectangular form. A potential 
having such a wave-shape could be casily ob 

40 tained from a small alternator furnished with 
a special kind of teeth so as to produce di 
rectly the desired harmonics or else by two or 
three alternators disposed in series and re 
sulting respectively in the fundamental wave 

45 and overtones of desired proportions. These 
alternators, as will be understood, would 
have to be driven in synchronism with other 
revolving parts of the high-speed telegraph 
system. 

50 Another solution adapted to 
speed of traffic is as follows: 

If there are provided both at the sendin 
and the receiving ends two identical E. 
complete equipments, they could be oper 

t5 ated simultaneously by transposing all 
frequencies of onethereof. For instance, if 
the equipments are designed to transmit a 
frequency range between 500 and 2000 cycles 
per second, then one equipment for sending 

CO and receiving would be d to handle 
this range of frequencies. The second equip 
ment of E. design as the first E. 
then be employed in the following manner: 
Before sending over the line the frequencies 

C5 of the second equipment, they are transposed 

increase the 

which the symbol to 
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in a known manner, for instance, by modulat: ing them by the aid of a local generator of 
2500 cycles per second. Disposing the film 
tape at the output end of the modulator, the 
range of frequencies 500-2000 will have been 
transposed into a range 3000-4500 which 
could likewise be passed over the line or to 
the radio telegraph station. At the receiving 
end there will have to be mounted a band filter 
of identical design. After this operation 
has been completed, the frequency range.or 
spectrum is restored to the original limits, 
and the second equipment is operated inde 

indently of the first. It will noted that 
y proceeding in a way as stated, there are 

generally on the line four frequencies simuli 
taneously, two in the first spectrum 500-2000 
and two in the other 3000-4500. 

To 
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It must finally be noted that when recourse 
is had to this solution it would also be possible 
to replace the transmission of the first equip 
ment inside the range of frequencies between 
500 and 2000 by an ordinary teen trans 
mission so that there are passed simultane 
ously over one and the same line or over 
the same radio circuit a telephonic communi 
cation and high-speed telegraph transmis 
sions. 
The same solution likewise, furnishes ac cording to the disclosure of the present in 

vention a method of secret transmission. For 
this purpose there are changed simultane 
ous 
sending and at the receiving end by modify: 
ing synchronously the regulation of the local 
generators that are used. For this purpose, 
recourse may be had to advantage to the syn 
chronizin 
ends of the transmission, for example, by 
means of mechanical control means such as cams, and the like, thereby modifying pe 
riodically and synchronously one of the ele, 

device existing between the two 

00 

the frequency transpositions at the 
100 

ments governing the frequency of the local 
generators. 
While we have shown only one embodi 

ment of carrying out our invention in the 
foregoing drawings, it is cable of various modifications therefrom without departing 
from the spirit thereof and it is desired there 
fore that only such limitations shall be im 
posed thereon as are required by the prior 
art or indicated by the appended claims. 
We claim: w . 1. In a printing telegraphy system in 

transmitted comprises 
the superposition of a plurality of frequent 
cies, a receiving station including a series of 
resonant selector devices each thereof being 
singly responsive to one of the individual 
transmitter frequencies, a galyanometric se 
lector, an exciting coil therefor and means 
controlled by said incoming signals for con 
necting said coil to a source of constant po 
tential, said galvanometric selector compris 
ing means adapted to be energized by said 
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resonant selector devices, a transparent film 
carrying opaque characters operatively as 
sociated with said galvanometric selector and 
means controlled by said selector upon e 
ceipt of an incoming signal for displacing 
said film in accordance with the signal, a 
recording device and means controlled there 
by for recording the particular signal trans 
mitted. 

2. In a printing telegraphy system means 
for transmitting a signal character formed 
from a plurality of simultaneously emitted 
frequencies and means for transmitting a syn 
chronizing frequency, a pluralitv of resonant 
receiving circuits each being singly respon 
sive to one of the individual transmitted fre 
quencies, a selector device adapted to oscil 
late simultaneously about several axes of ro 
tation, a film having corresponding signal 
characters impressed thereon associated with 
said selector, a luminous pencil, means con 
trolled by said plurality of transmitted fre 
quences for displacing said film so astonlace 
a portion thereof corresponding to the trans 
mitted signal character in the path of said 
luminous pencil, means controlled therebv for 
recording the particular signal character 
transmitted, means for receiving the synchro 
nizing frequency and means controlled there 
by for operating said recording apparatus in 
synchronism with the transmitting appa 
ratus. 

8. In a printing telegraph system, means 
for transmitting a signal character formed 
from a plurality of simultaneously emitted 
frequencies, a plurality of resonant receiving 
circuits each being singly responsive to one 
of the individual transmitted frequencies, a 
Selector device adapted to oscillate simulta 
neously about several axes of rotation, a film having corresponding signal characters im 
pressed thereon associated with said selector, 
aluminous pencil, means controlled by said plurality of transmitted frequencies for dis 
placing said film so as to place a portion there 
of corresponding to the transmitted signal 
character in the path of said luminous pencil 
and means controlled thereby for graphing the particular character transmit 
ted upon a ohotographic film. 

4. An ultra rapid telegraphy method in 
cluding the steps of converting each sign 
or impulse to be transmitted into energy im pulses representative of the superposition of 
several simple characteristic frequencies 
sent out simultaneously, each of said fre 
E. belonging to a separate requencies and transmitting sai 
impulses. 

5. A rapid telegraphy method which in 
cludes the steps of converting each sign or 
impulse to be transmitted into energy im 

energy 

pulses obtained by the superposition of 
several simple characteristic frequencies sent 
out simultaneously, each of said frequencies 

photo 

g". of 

pertaining to a separate group of frequencies, 
the frequencies of each group increasing pro 
gressively in an arithmetic series and trans 
mitting said energy impulses. 

6. A method, as claimed in claim 5, includ 
ing the steps of receiving said impulses and 
separately resonating the frequencies in the 
groups. 

7. A method, as claimed in claim 4, includ 
ing the step of receiving said impulses, 
resonating energy at the frequencies in each 
group of frequencies, setting up a magnetic 
field representative of the resultant of the 
resonated energy and producing indications 
representative of said field. 

8. In a transmitter for high speed teleg 
raphy.by means of a perforated tape, a plu 
rality of contacts, means for connecting each 
of said contacts with an alternator supply 
ing a distinct frequency for each contact, 
means for passing the perforated tape ad 
jacent said contacts, a single transmission 
line, a resiliently mounted contact plate 
located adjacent said tape and a distributor 
connecting said plate to said transmission 
line. 

9. An arrangement, as claimed in claim 8, 
including intermittent means for causing 
said plate to move said tape against the con 
tacts of the transmitter and automatic means 
to control the movement of said plate. 

10. Keying apparatus for a transmitter 
system including a plurality of contacts, each 
adapted to be connected in a separate cir 
cuit, and a perforated tape adapted to be 
moved adjacent said contacts, means for clos 
ing said circuits including a movable plate, 
magnetic means for moving said plate in a 
direction perpendicular to the line of travel 
of said tape and means for controlling the 
movement of said tape. a . . 0 11. A telegraphy system for transmitting 
signal impulses, each composed of a plu 
rality of superimposed frequencies, each fre 
quency belonging to one of a pair of groups 
of frequencies, comprising a plurality of 
assemblies, common alternators for supply 
ing transmission frequencies to all of the 
assemblies, a plurality of contacts in each as 
sembly connected to said alternator, keying. 
means including a perforated tape for each 
assembly and means for passing said tape 
past said contacts and a plate for moving 
said tape in contact with said contacts, a sig 
nal transmission line and an interrupter 
adapted to connect in sequence the movable 
plates of each assembly to the transmission 
line. 

12. An arrangement, as claimed in claim 
11, including magnetic means for actuating i28 
the plates to move the tapes against the con 
tacts and in which said tape feeding means 
comprises a pawl and ratchet actuated by the 
motion of said plate to feed forward the tapes 
by equal steps or stages, and in which the 
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rotary interrupter in the form of a distributer 
unites in turn and sequence to the line each 
of the plates corresponding to the individual 
telegraph assemblies, whereby the line trans 
mits successively a signal of each band in 
such a way that between two consecutive sig 
nals of a tape there is transmitted a signal 
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of another tape. 13. Multiplex telegraph system comprising 
transmitters, tapes, ratchet devices for feed 
EE said tapes to said transmitters, and mo bile plates for pushing the tapes against the 
transmitters, the movements of the mobile 
plates being combined with the ratchet de 
vices feeding the tapes forward by equal 
steps, common alternators supplying the 
transmission frequencies to all of the assem 
blies, each one of which transmits the sig 
nals of one tape, a rotary interrupter in the 
form of a distributer uniting in turn and se 
quence with the line each of the mobile plates 
or disks corresponding to the individual tele 
graph assemblies and conducting the signal 
currents, the line transmitting thus succes 
sively a signal of each tape in such a way 
that between two consecutive signals of a 
tape there is transmitted a signal of each 
of the other tapes, and a rotary distributer 
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revolving in synchronism with the preceding 
distributer and exciting in turn and sequence 
the electromagnets of the plates of the in 
dividual assemblies. 

14. Apparatus for receiving telegraphy 
signals composed of a series of impulses, . 
each consisting of superimposed alternating 
currents of different frequencies including a 
plurality of groups of signal resonate relays, 
a tapped inductance, a galvanometer includ 
ing an exciter coil, a connection between the 
midpoint of said inductance and said ex 
citer coil and a connection between each of 
said relays and a tap on said inductance. 

15. An arrangement, as claimed in claim 
14, in which the relays are divided into two 
groups, the relays of each group being con 
nected to points on different portions of the 
tapped inductance connected with the ex 
citer coil, the portions of said winding form 
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ing the secondary windings of transformers 
whose primary windings are fed from an al 
ternating current source and means for en 
ergizing the directive field windings of said 
galvanometer from said source. 

16. An arrangement, as claimed in claim 
14, in which the relays are divided into two 
groups, the relays of each group being con 
nected with taps disposed on a winding hav 
ing its middle point connected with an ex 
citer coil of the galvanometer, the two por 
tions of the winding forming the secondary 
windings of transformers whose primaries 
are fed from an alternating current source, 
which supplies at the same time the exciter 
coil of the said galvanometer. 

66 17. In a system of telegraphic transmis 
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sion wherein the signals transmitted at reg 
ular intervals are constituted by the super 
position of several characteristic frequencies 
sent out simultaneously, means for receiving 
said signal impulses, means for detecting 
said received impulses to obtain alternating 
components of the detected current, of a fre 
quency equal to that of the signals, and uti 
lizing this current for synchronizing the re 
ceiving means with the signal transmitting 
88.S. 

18. A system, as claimed in claim 14 
wherein the tuned relays under the action of 
currents of suitable frequency cause the clos 
ing of circuits producing displacement of the 
moving system of the translator galvanom 
eter comprising as its stator three orthogonal 
concentric coils, two of which furnish excit 
ing fields, and the third the directive field, 
and as the rotor two orthogonal short cir: 
cuited spires or turns of such a section that at the feed frequency of the galvanometer the 
phase angle between the current and the 
electromotive force induced in each spire 
amounts to approximately 45 degrees, the 
assembly being controlled by alternating cur 
rent. 

19. A system, as claimed in claim 14, 
wherein the galvanometer includes a stator 
having three orthogonal concentric coils, two 
of which furnish the exciting fields and the 
third the directive field, and a rotor having 
two short-circuited orthogonal turns, the as sembly being driven by alternating current, 
the said galvanometer supporting the film 
upon which are disposed the characters, and 
in which the relays are tuned and are actuat 
ed by signal currents of suitable frequency to complete circuits causing displacement of 
the mobile system of the translator galva 
nometer. 

20. Device for recording, by means of a 
luminous ray and a photographic band, sig 
nals coming in at regular intervals, eac 
thereof constituted by the superposition of 
several characteristic frequencies and succes 
sively pertaining to another message, .com 
prising means actuated by the picked-up sig 
inals for displacing the luminous-ray pencil 
impressing the photographic band perpen 
dicularly to the lines of printed messages. 

21. Device for recording signals coming in 
at regular intervals, each constituted by the 
superposition of several characteristic fre quencies and pertaining successively each to 
another message, comprising a light ray, and 
a photographic band, a system of mirrors 
disposed along a helix around an axis or spin 
dle whose rotation is synchronized by the 
transmission signals, these mirrors reflecting 
the light-ray pencil before it impresses or 
acts upon the band in such a way that it is 
displaced perpendicularly to the lines of 
printed messages. 

22. A method of recording signals pro 
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duced by the superposition of several char 
acteristic frequencies by means of a photo 
graphic band and a movable film having 
signal symbols thereon and portions intended 
to preclude the passage of light including 
the step of passing said pencif ray of light 
through said film and on to said band and 
moving said film in a manner characteristic 
of the signal to be recorded. 

23. Means for recording signals composed 
of a plurality of simple frequencies super 
imposed to obtain a compound frequency 
characteristic of a signal character including 
a source of light, a galvanometer having a 
fixed system adapted to be energized by the 
signal frequencies and a movable system 
mounted therein, a film carried by said mov 
able system and located in the path of said 
light, said film comprising symbols repre 
sentative of the characters in the signals to 
be transmitted and a black band adapted 
to be in the path of said ray when the film is 
at rest, and a photographic band, said film 
being interposed between said band and said 
light source. . 

24. In a transmission system adapted to 
transmit signals by means of current im 
pulses, each composed of superimposed fre 
quencies, the combination of means for trans 
posing to use frequencies, means for send 
ing successively non-transposed, and trans 
posed frequencies, means for receiving said 
frequencies, means to restore the transposed 
frequencies, and a plurality of independent 
receivers, each reporting a distinct message. 

25. In apparatus for signalling, in accord 
ance with the method set forth in claim 4, 
the combination of, means for transposing the 
used frequencies, means of sending in line 
Successively non-transposed messages con 
stituted by the voice and transposed messages, 
means for the restoration of transposed fre quencies upon arrival, and several independ 
ent and identical receivers recording each one 
message. 

26. In apparatus for signalling, in accord 
ance with the method set forth in claim 4, the 
combination of, means for transposing the used frequencies, means for sending in line 
successively non-transposed and transposed 
messages, means for restoring transposed fre 
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line successively non-transposed and trans 

65 

quencies upon arrival, and several independ 
ent and identical receivers recording each 
one message, means being provided at the 
sending and the receiving end to vary the 
transposition simultaneously and synchro 
nously. , 

27. In apparatus for signalling, in accord 
ance with the method set forth in claim 4, 
the combination of, means for transposition 
of used frequencies, means for sending in 
posed messages, means for restoring trans 
posed frequencies at arrival, and severalin 
dependent and identical receivers recording 

9 

each, one message, means controlled by the 
synchronizing device provided at the send 
ing and the receiving ends or outfits, adapted 
to vary the transposition simultaneously and 
in synchronism. 
5. An ultra rapid telegraphy method in 

cluding the steps of converting each symbol 
or impulse to be transmitted into energy im 
pulses representative of the superposition of 
several characteristic frequencies sent outsi 
multaneously, each of said frequencies be 
longing to a separate group of frequencies, 
transmitting said energy impulses, receiving 
said impulses, resonating signal energy repre: 
sentative of each signal impulse received, and 
producing indications representative of the 
resonated signal energy. 

29. A rapid telegraphy method which in 
cludes the steps of converting each signal or 
impulse to be transmitted into energy im 
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pulses obtained by the superposition of sev 
eral simple characteristic frequencies sent 
out simultaneously, each of said frequencies 
pertaining to a separate group of frequencies, 
the frequencies of each group increasing 
progressively in an arithmetic series, trans 
mitting said energy impulses, receiving said 
energy impulses, producing magnetic fields 
with the energy of each impulse, and pro 
Sing indications representative of each 
20 

80. An ultra rapid telegraph system of the 
type adapted to convert individual impulses 
to be transmitted into energy impulses repre 
sentative of the superposition of several 
frequencies belonging to a separate group of 
frequencies, having, in combination, a plu 
rality of relays each tuned to one of the fre 
quencies in the signal impulses, a galvanom 
eter including a fixed system and a moving 
system, a plurality of energizing circuits, 
each including a switch connected with the 
fixed system of said galvanometer, and means 
connecting each of said relays to the switch 
in one of said energizing circuits. 

31. An ultra rapid telegraph system of the 
type adapted to convert individual impulses 
to be transmitted into energy impulses repre 
sentative of the superposition of several 
simple characteristic frequencies, each of the 
frequencies belonging to a separate group of 
frequencies, having, in combination, a plu 
rality of relays each tuned to one of the 
Superimposed frequencies a translating gal 
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simple characteristic frequencies, each of the . 
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vanometer having a movable system compris 
ing two short circuited orthogonal spires, 
and a fixed system comprising three concen 
tric orthogonal coils, of which two furnish 
the exciting fields and a third the directive 
ofield, energizing circuits for said fixed system 
and means actuated by said relays for closing 
said energizing circuits. . 
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