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Warious Systems of high speed telegraphy are 
known in the art, which are, however, rather 
complicated and costly in operation. It is, there 
fore, the main object of the present invention 
to provide a system of telegraphy which accom 
plishes the results of high speed systems of teleg 
raphy, which is more rapid and accurate and 
less expensive than present systems, and which 
can be operated at less cost. 
Another object of the invention is to utilize 

known low speed telegraphic apparatus for high 
Speed telegraphic transmission. 
Another object of the invention is the storing 

of telegraphic code signals so that they can be 
Sent, or received in legible form, at any desired 
time. 
Another object of the invention is the sending 

of high speed telegraphic signals over any trans 
mission System adapted to transmit audible im 
pulses, without the necessity of adapting such a 
transmission system for this purpose. 
' With these and other objects, which will be 
Come apparent in the course of the following 
description, the invention provides a system of 
telegraphy whereby code signals are produced 
and transformed into sound, the sound is trans 
mitted over an ordinary telephone link, the re 
ceived Sound is again converted into electrical 
variations identical with the initial code signals 
and finally a telegraph printer or the like is 
Operated by these received signals. It also con 
templates the production of the initial signals as 
electrical variations at slow speed, their storage 
in a record, their conversion to sound and trans 
mission as Such at high speed, their reception in 
a similar record, and finally their reconversion 
to electrical variations and the reproduction of 
the Original message at slow speed. These and 
other features of the invention will be more clear 
ly understood by reference to the following de 
tailed description, taken in connection with the 
accompanying drawing in which; 

Fig. is a schematic diagram of my system in 
its broader aspect, whereas; 

Fig. 2 is a diagrammatic showing of a specific 
embodiment of the invention, and 

Fig. 3 is a diagrammatic section along line 3-3. of Fig.2. 
50 

55 

In Order to facilitate the understanding of the 
following description, definitions of some of the 
terms used in the description and the claims will 
now be given. 
COrresponding to a frequency of consecutive im 
pulses lower than the frequency of medium au 
dible frequencies, as for instance the frequencies 

"Slow speed' connotes speeds 

used in the so-called start-stop telegraphs or in 
Morse apparatus. “High speed' means a speed 
Corresponding to a frequency of the magnitude 
of audible sequences of impulses, or generally, 
of a magnitude which can be recorded by means 60 
used for the recording of sound impulses. “Signal 
transmitter' connotes apparatus for transmitting 
meSSages by means of electric impulses arranged 
according to certain codes, as for instance the 
So-called start-stop apparatus, Morse senders, 65 
and so forth. "Signal receiver' means apparatus 
adapted to receive code messages as transmitted 
by Signal transmitters, as defined above. "Stor 
ing means” includes any means adapted to ac 
cumulate electric signals in a form suitable for 70 
Conversion into audible impulses and vice versa, 
as for instance by the use of magnetic sound 
records, mechanical soundtracks or photographic 
Sound tracks, which are suitable to be operated 
at varying speeds so as to permit reproduction 
of the recorded impulses at Speeds different from 
the recording Speed and Vice versa. "Impulse 
recorder" refers to means adapted to receive sig 
nals in the form of electric impulses and to 
record these impulses upon storing means as 
defined above. "Impulse reproducer' comprises 
means for detecting recorded impulses from stor 
ing means as defined above and for converting 
them into signals in the form of electric im 
pulses. "Transmission means' connotes any 
Suitable means for transmitting sound, as for 
instance an ordinary telephone system or a radio 
telephone system, and so forth. An "amplifier' 
is means, electrical, mechanical, or otherwise, 
which is adapted to increase the energy of in 
pulses, preferably without having an inherent 
inertia, as for instance amplifiers employing elec 
tron discharge apparatus. 

Referring now to Fig. 1 ST is a signal trans 
mitter, as for instance the Sender of a printing 
telegraph of the start-stop type which produces 

75. 

85 

90 

95 

electric impulses of a code system adapted to 
operate a corresponding receiver SR, at the re 
ceiving station. The operation of keys or similar 
means of the signal transmitter sends a series of 100 
impulse groups of a code system which at the 
receiving station operate relays or similar means 
for Selecting and printing characters correspond 
ing to the impulse groups coming from the send 
ing station. RCS is an impulse recorder adapted 105 
to record the impulses or impulse groups coming 
from ST, as indicated, upon storing means W. 
The impulse recorder may, for instance, be a so 
called Poulsen telegraphone which in its cus 
tomary form consists of a telephone transmitter lo 
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whose electrical vibrations magnetize transverse 
ly a moving steel wire, producing in magnetic 
record a replica of the speech. In reproduction 
this wire is caused to move in front of a S0ft iron 
armature of a coil of wire. The electrical varia 
tions thereby produced in the coil are conducted 
to a telephone receiver and there reproduce the 
original speech with remarkable faithfulness. AS 
used in the system according to the present in 
vention, the telephone transmitter of the telegra 
phone is replaced by the signal transmitter and 
the voltage supplied by the signal transmitter 
has to be adjusted to Suit the telegraphOne. How 
ever, any other impulse recording means, as for 
instance sound recorders producing Sound tracks 
on discs, rolls or strips, or producing photographic 
sound records, may be utilized. 
The storing means W upon which the impulses 

coming from RC are impressed is moved with a 
certain constant speed permitting a clear recep 
tion and distinct separation of the signals. In 
order to conserve storing material, means can be 
provided which move the recording material only 
during the actual sending of signals. Any means 
making the feeding of the storing material de 

• pendent upon the operation of the signaal trans 
mitter are suitable for this purpose and a specific 
embodiment will be described later. As a result, 
the storing means will now be impressed with the 
code signals of the message, Without any unnec 
essay intervals between impulse groupS. 
RPS is an impulse reproducer adapted to de 

duct the signals recorded upon the storing means, 
as for instance a telegraphone receiver if steel 
wire is used for storing the signals magnetically, 
or a light sensitive apparatus if the signals are 
stored photographically. The storing means 
progress through the impulse reproducer at a 
speed which is higher than the speed at which 
the storing means moved through the impulse 
recorder, a feature which will be discussed more 
in detail later On The Speed at Which the Stor 
ing means is now moved will be selected so as to 
produce a sequence of impulses at an audible 
high speed frequency, so that these impulses can 
be used to operate a sound producer I, with the 
aid of an amplifier A if necessary. The sound 
producer is juxtaposed to a Sound transmitter, 
as indicated by an ordinary telephone transmit 
ter T, which is connected through a transmission 
line TI to a telephone receiver R. . 
The impulses recorded upon the storing means 

W, when the latter is fed through RPS, thus pro 
duce sounds at L, which are reproduced by R at 
another transmitter M, for instance the micro 
phone of a telegraphone or impulse recorder 
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RCR which is built like recorder RCS except that 
it has receiving means MI (corresponding to ST 
connected with RCS) and that the storing means 
W' progress therethrough at a speed correspond 
ing to the speed used at RPS. Again, suitable 
amplifying means A may be interposed between 
M and RCR. After being impressed with the 
signals of audible frequency coming from M, the 
storing means W' is fed with a speed which cor 
responds to that used in RCS, through impulse 
reproducer RPR, which substantially corresponds 
to reproducer RPS except in the speed of the 
storing means and the connection with SR in 
stead of with I. The speed of the storing means 
at RPR corresponding to that at RCS, the im 
pulses recorded on W' are delivered into the sig 
nal receiver SR, as produced by ST, so that SR 
will print the messages as if directly connected to 

1,947,249 
ST. An amplifier A may again be interposed 
between RPR and SR. 

It will be noted that the system according to my 
invention transmits telegraph messages over a 
telephone connection without making any at 
tachment thereto and without subjecting the 
telephone link to any but the usual treatment for 
which it is adapted. It will also be apparent that 
one of the main features of the invention involves 
increasing the transmission speed by running 
the storing means at different velocities in cer 
tain parts of the apparatus. The possibilities 
inherent in this feature may be better compre 
hended by considering that a simple printing 

- telegraph as used in the usual manner produces 
electric variations in the wire connecting the in 
struments With a maximum permissible fre 
quency of not more than twenty cycles per sec 
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Ond. Supposing that the keys are pressed at the 
rate of one hundred and eighty per minute, which 
is a high speed of operation of the key board, 
a rate of three per second would result. The code 
signals consist on the average of about two cycles 
each. Thus six cycles per second will accomplish 
the transmission. To this must be added a factor 
to insure clarity and twenty cycles per second 
will be a conservative figure for direct printing 
telegraph operation not utilizing multiplex trans 
mission. Even a very poor telephone circuit is 
readily capable of transmitting one thousand 
cycles per second, which is fifty times the above 
figure. In the apparatus as described above, 
therefore, the storing means during transmission 
may move fifty times as fast as they do in the 
recording on reproduction. An operator may, 
therefore, typewrite messages continuously for 
two hours. These may be transmitted during a 
three minute telephone call with time for arrang 
ing the apparatus, and the receiving printer will 
require two hours to print the received message, 
although the latter may be slightly accelerated, 
Of course, instead of one instrument working two 
hours at each end, there may be several instru 
ments at each end working a fraction of this 
time. It is evident that the speed here obtained 
is far above that attainable by present systems 
and that cost of operation per word transmitted 
may hence be very low. Also, it is to be noted that 
there is no manual operation beyond the opera 
tion of the key board so that the errors inherent 
in any System of telegraphy which involves tele 
phoning or sending by messenger to a central sta 
tion are avoided. There are also avoided the de 
lays inherent in present systems, for a message 
may be sent as fast as it can be typed and a tele 
phone call put through. ????? 
A specific embodiment of the invention making 

use of a start-stop printing telegraph of the 
KleinSchmidt type, and of a Poulsen telegraphone 
will now be described in the form of a sending 
and receiving station, substantially arranged as 
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explained above, but with the minimum amount 
of apparatus necessary and with means for prop 
erly operating each part of the apparatus accord 
ing to its function within the scheme of the in 
vention. It will be apparent that the elements 
used in the apparatus to be described are known 
in the art, that the invention consists in the pe 
culiar arrangement in which they are interre 
lated, and that any other elements suitable for 
the same purpose may be used without departing 
in any wise from the spirit of the invention as 
defined in the appended claims. 

Referring now more particularly to Figs. 2 and 
3, MO is a motor driving over a shaft 1 and gears 
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2, 3, 4 and 5 signa transmitter STT, a Signal re 
ceiver SR, an impulse recorder RC and an im 
pulse reproducer RP. The motor may be an 
electric motor supplied through leads 9 and 10 
and will usually be provided with a speed regulat 
ing device which has the purpose of keeping the 
speed of the motor Within the limits necessary 
for the successful operation of the particular sys 
tem of printing telegraph apparatus used. As 

'0 mentioned above, the signal transmitter ST is in 
this case the sender of the well-known Klein 
schmidt printing telegraph and comprises the 
following parts necessary for an understanding 
of the present invention, while other elements 

is have been omitted as unessential for this pur 
pose. A number of keys, one of them being key 
11, are provided with extensions 12 actuating 
a U-shaped bar 13 common to all keys when any 
of the keys is depressed. The arm 14 of bar 13 

20 is connected to a slide bar 15 which has an ex 
tension 19 and a can 16 and is attached to a fixed 
support 20 by means of a spring 18 and a pin 17. 
Bar 15 cooperates with two bell-cranks 21 and 22 
fastened upon. 20. Gear 2 drives a shaft 24 and a 

25 coupling 25, 26, the sliding coupling half 26 being 
released and brought into contact with the con 
stantly rotating half 25 by spring 29 every time 
one of the keys 11 is depressed, whereby the 
hook-shaped end 30 of sliding bar 15 operates 

30 bell cranks 21, 22 and brings extension 23 out 
of contact with can 28. Soon afterwards 21, 22 
are released by cam 16 depressing 15 when it 
slides backward Over pin 17, whereby 23 moves 
backward and disengages the coupling after One 

85 turn of shaft 24 by moving coupling half 26 to the 
left, 23 sliding on the curved side of cam. 28. 
During this turn the coupling half drives, through 
shaft 31, a cam mechanism which is not shown 
as it is unessential for an understanding of the 

40 present invention. This cam mechanism oper 
ates consecutively, under the influence of the par 
ticular key depressed at that time, a certain 
number of contact pairs 32 which are connected 
in parallel by conducting bars 33, 34 but insu 

45 lated from each other by insulating bar 35, and 
which are in series with a battery 36 and ground. 
In this manner a certain Selected group of in 
pulses is produced, to be transmitted over lead 
37. Provisions are made to keep bar 13 depressed 

so and bar 15 in corresponding position during the 
sending of the impulses, that is during the turn 
of shaft 31, so that extension 19 closes a pair 
of contacts 40, 41, in series with lead 43, battery 
42, and ground, during the Sending of each ims 

55 pulse group corresponding to the depression of a 
key. The distances between 30 and 21 and 19 
and 41 are so chosen that 40 Will make contact 
with 41 a short time before the coupling is op 
erated, and open the contacts again a short time 

60 after the coupling is released. If a printing tele 
graph is used which releases the keys immediate 
ly after they have been depressed, time relay can 
be inserted for bridging contacts 40 and 41 dur 
ing the time necessary for sending the impulse 

65 group corresponding to the depressing of a key. 
SR is a printing receiver adapted to cooperate 

with the sender ST. Here again only the parts 
essential for an understanding of the present in 
yention are shown. Gear 5 drives a shaft 51 and, 

70 through a friction coupling 52, 53, a cam cylinder 
54 which is adapted to operate a printing mech 
anism, according to the electric impulses arriv 
ing over lead 55, and energizing Solenoid 56. The 
first impulse will attract armature 57 of the be 

75 crank 58 and thereby release arm 59 so that 54 

ordinary telephone system. 

may begin to turn and to Operate the printing 
mechanism. w 

RC is an impulse recorder making use of an 
impulse storing steel wire according to Poulsen. 
Its essential parts are a recording electro-magnet 80 
61 in series with lead 63, battery 62 and ground, 
two rolls 64 and 65 for the wire W and a gear for 
moving the wire with One of two speeds, or for 
disengaging it altogether from the driving means. 
Any suitable gear may be used but the follow- 85 
ing construction will be described. Shaft 71 
driven over gear 3 has a Small gear wheel 3 and 
a large gear wheel 72 which drive gear wheels 
74 and 75. A friction coupling with three discs 
76, 77 and 78 is provided, disc 78 being fixed to a 90 
shaft 80 which, with a square extension 81, slides 
in a corresponding recess of shaft 87 of roll 64 
and can be shifted by means of lever 82. Disc 
77 is connected with gear wheel 75 by means of a 
hollow shaft 88 surrounding shaft 80. Gear 95 
wheel 74 is attached to shaft 79 with disc 76 by 
means of a friction hub 83 provided With an arm 
84 cooperating with bell crank 85 which forms 
the armature of a Solenoid 86 connected to lead 
43 and ground. It will be seen that by shifting 100 
lever 82 the Wire may be operated at two dif 
ferent speeds or not at all, and that roll 64 can 
be driven at low speed, over gear train 3, 73, 74, 
83, 79, 76, 78, 81, 87 only when arm 84 is released, 
that is when solenoid 86 is energized. RP is an 105 
apparatus for converting the magnetic record 
of the Poulsen Wire into electric impulses adapt 
ed to operate receiver SR. It has the following 
essential parts. The wire W is again supported . 
by rolls 92 and 93. The record is detected by 110 
solenoid 90 and if desired erased by erasing mag 
net 94 in series with battery 95 and switch 104. 
Roll 92 is driven over a gear Which also permits 
two speeds, or disengagement of the wire trans 
porting means. This gear consists of a shaft 102 115 
driven by gear 4 and having two gear wheels 98 
and 99 of different diameters which are con 
nected by a hollow shaft 100 which slides upon, 
but rotates with shaft 102 and can be shifted by 
means of a lever 101. Gear wheel 97 corresponds 120 
to wheel 99 and wheel 96 to 98. They are mount 
ed on shaft 103 driving roll 92, either over 4, 
102, 99, 97 and 103 with low speed, or over 4, 102, 
98, 96 and 103 With high Speed. 
A is an amplifier of the well-known kind com-125 

prising electron discharge tube 111 with plate, 
grid, and a filament, grid, plate, and filament 
batteries, and transformers 112 and 13 which 
connect the amplifier to leads 14 and '91. It is 
a loudspeaker with ground connection and lead 18 
121, M is a microphone with ground connection 
and lead 122. T, R and T are transmitter, re 
ceiver and transmission line respectively of an 

23 and 124 are 
change-over switches. 35 
The operation of the apparatus as shown in Fig. 

2 is as follows: At the sending station, signal 
transmitter ST is operated as usual and the im 
pulses sent over switch 123 to recorder RC, which 
is now driven at low speed over gears 73 and 74 40 
as described above. Roll 64 will rotate only SO 
long as 74 is released by means of Solenoid 86 
and switch 40, 41, that is, only during the send 
ing of an impulse group corresponding to the de 
pressing of one key. The wire is now transferred 145 
to RP which is run with high speed over 96 and 
98, the magnetic record is detected at 90, erased 
at 94 if switch 04 is closed or preserved for an 
other sending with switch 104 open, and the im 
pulses transmitted over amplifier A and switch 50 
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4. 
124 to loud speaker , and the telephone system. 
At the receiving station the incoming sounds are 
received by microphone M and conducted to re 
corder RC Over Switch 123 which is now connect 
ing leads 122 and 63. RC is run at high speed 
over 72 and 75 and the incoming impulses re 
corded om the Wire. The wire is then transferred 
to RP, which is then operated at low speed, the 
magnetic records detected at 90 and if desired 
erased at 94; and the low frequency impulses are 
conducted through amplifier A, Switch 124 and 
lead 55 to signal receiver SR which will produce 
the printed message as if operated directly from 
ST. It will be seen that the arrangement of Fig. 
2 permits the storage of sending signals by ST 
and RC simultaneously with the sending of stored 
signals by RP and L, or the storing of received 
signals by M and RC simultaneously with the 
printing of stored impulses by RP and SR. The 
corresponding positions of the two change-over 
Switches and the driving gears of RC and RP will 
be easily understood by referring to the above 
description of the apparatus in connection with 
Fig. 2. This arrangement does not permit Send 
ing by operation of ST and RC simultaneously 
with the operation of M and RC, which however 
can easily be accomplished if desired by duplicat 
ing RC and RP, each of which would then only 
require a drive with one speed, the arrangement 
being similar to that indicated in Fig. 1. 

I claim: 
1. The method of transmitting slow speed elec 

tric impulses which comprises the conversion of 
said electric impulses into high speed aerial sound 
waves of like characteristics, the transmission of 
said converted impulses by suitable electric trans 
mission means, and the reconversion of the lat 
ter impulses into electric impulses which are sub 
stantially like the original impulses. 

2. The method of transmitting telegraphic 
messages which comprises the production of elec 
tric code impulses at a certain speed, the con 
version of said impulses into aerial sound wave 
signals at a higher speed, the sending of said 
signals over a system adapted electrically to trans 
mit such signals, and the reconversion of said 
signals, at a lower speed, into electric code im 
pulses substantially like the original code im 
pulses. 

3. The method of transmitting telegraphic mes 
sages which comprises the production of electric 
code impulses at low speed, the conversion of said 
impulses into aerial Sound wave signals by re 
peating them at Substantially higher speed, send 
ing said signals over a system adapted electrically 
to transmit such signals, and reconverting said 
signals into electric code impulses substantially 
like the original code impulses, by repeating them 
at a low speed. 

4. The method of transmitting telegraphic mes 
sages which comprises producing electric code 
impulses corresponding to the signs to be trans 
mitted, recording said impulses upon suitable 
storing means, reproducing said recorded impulses 
in form of sound Waves in the air, transmitting 
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said waves telephonically, recording the trans 
mitted Waves upon Suitable storing means, and 
detecting and reproducing said recorded waves in 
a form substantially like the originally produced 
electric code impulses. 

5. The method of transmitting telegraphic mes 
Sages which comprises producing electric code 
impulses corresponding to the signs to be trans 
mitted, recording said impulses at low speed upon 
suitable storing means, reproducing said recorded 
impulses at high speed in form of sound waves 
in the air, transmitting said waves telephonically, 
recording the Waves at high speed upon Suitable 
storing means and detecting and reproducing 
said recorded waves at low speed in a form 
Substantially like the originally produced electric 
code impulses. 

6. The method of accelerating the sending of 
code impulses from a telegraphic code signal 
transmitter to a code signal receiver, which com 
prises accumulating the code impulses upon stor 
ing means adapted to record acoustic impulses, 
reproducing the accumulated impulses as sound 
Waves in the air, transmitting said reproduced im 
pulses telephonically, accumulating the trans 
mitted impulses upon storing means adapted to 
record acoustic impulses, and reproducing the 
accumulated impulses in a form adapted to oper 
ate said code signal receiver. 

7. The method of accelerating the sending of 
code impulses from a telepraphic code signal 
transmitter to a code signal receiver, which com 
prises producing code impulses with a signal 
transmitter, accumulating said code impulses at 
low speed upon storing means adapted to record 
acoustic impulses, reproducing the accumulated 
impulses at high Speed as sound waves in the air, 
transmitting said reproduced impulses telephoni 
cally, accumulating the impulses at high speed 
upon storing means similar to the first-mentioned 
storing means, reproducing the accumulated im 
pulses at low speed, and operating a signal re 
ceiver with said reproduced code impulses. 

8. Telegraphic apparatus comprising a tele 
phonic transmission system, at the sending end 
thereof a slow speed sending signal recorder, 
means for driving the recorder at low speed, 
means for storing impulse signals in the recorder 
while moving at low speed, means for subse 
quently driving the recorder at high speed, means 
responsive to said recorder while moving at high 
Speed for producing aerial sound wave signals 
Corresponding to said impulse signals, for trans 
mission through said system, and, at the receiv 
ing end of Said telephonic System, a receiving 
signal recorder, means for driving the recorder 
at high speed, means responsive to the aerial 
sound wave signals produced by said telephonic 
system, for storing impulse signals in the re 
ceiving recorder while moving at high speed, 
means for subsequently driving the receiving 
recorder at low speed, and means responsive to 
the receiving recorder while moving at low speed, 
for reproducing the impulse signals. 

WANNEVAR BUSH. 

80 

85 

90 

95 

100 

05 

10 

5 

120 

130 

35 

40 

145 


