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To (till av Jo7nn, it 73 valy co7ucer7u: 
Be it known that I, REGINALD A. FESSEN 

DEN, a citizen of the United States, residing 
at Pittsburg, in the county of Allegheny and 
State of Pennsylvania, have invented or dis 
covered certain new and useful Improve 
ments in Signaling by Electromagnetic 
Waves, of which improvements the following 
is a specification. 
The invention herein described relates to 

In the accompanying drawing, forming a 
part of this specification, the figure is a dia 
grammatic view illustrating the invention. 

In the drawing, 1 is the sending-conductor, 
shown connected to ground. N 

2 is the discharge-gap. 
12º is a capacity. 
13ºis a self-inductance, preferably variable. 
57 is a continuous-current dynamo. 
In the particular arrangement herein shown 

certain improvements in the transmission of | and described the continuous-current source 
energy by electromagnetic waves. 

It relates more particularly to the trans 
mission of signals by electromagnetic waves, 
either telegraphic or telephonic. 

It relates more particularly still to improve 
ments in the methods and apparatus de 
scribed in United States Patents Nos. 706,735, 
706,736, 706,737, 706,747, and 727, 325. 

Heretofore in the practice of the art of wire 
less telegraphy when a continuous current 
has been employed as a means of producing 
electromagnetic radiation it has been used to 
excite an induction - coil and a mechanical 
break or its substantial equivalent, a Wen 
heldt interrupter, has been employed. This 
method is disadvantageous for the reason that 
any desired number of discharges per second 
cannot be obtained for mechanical and other 
reasons, and in addition in the case of the 
Wenheldt break the action is not uniform. 
For these reasons it has been difficult to ob 
tain a substantially continuous stream of 
electromagnetic radiation, such as is adapted 
to be used with a cum ulatively-acting receiver 
or with a telephonic transmitter-as, for exam 
ple, those shown in Figure 10, United States 
Patent No. 706,742. In addition the lack of 
ability to produce any desired number of dis 
charges per second has rendered it difficult 
to carry out the method of group tuning de 
scribed in United States Patents Nos. 706,742 
and 727, 325—i. e., sending out groups of 
waves of predetermined group frequency and 
operating thereby a receiver tuned mechan 
ically or electrically to the group frequency. 

! should be one of constant voltage. When 
using such form of generator, a high resist 
ance 59, preferably having a low inductance, 
is in series in the sending-circuit. - Any suit 
able means, as a plug 60, for shunting a part 
of the resistance is preferably employed for 
cutting out more or less of the resistance. 
In operation the dynamo charges the con 
denser 12 in the circuit 12º 13", and when 
the potential has riseu sufficiently a discharge 
across the spark-gap will occur, discharging 
the condenser and setting up oscillations in 
the sending-conductor. On account of the 
high resistance 59 some time is required to 
recharge the condenser to sparking potential. 
Hence the discharge is intermittent and may 
be made to occur as many times per second 
as desired by plugging out more or less of the 
resistance, and so to give any desired num 
ber of discharges per second. 
Though I have herein described more par 

ticularly my invention in connection with a 
continuous - current source having constant 
voltage, I do not, however, limit myself to 
the use of a constant-voltage source of con 
tinuous current, because I believe myself to 
have been the first to use contin tuous currents 
directly for the production of electromag 
netic radiation, and more particularly for elec 
tromagnetic wave-signaling, without the nec 
essary use of an induction-coil or induction 
coil break. 

It is characteristic of my invention that on 
account of the fact that no break is used 
there is no necessary appreciable interval of 

By means of the apparatus herein described | time between the acts of charging and of dis 
charging, as is the case when an induction 
coil or break is used. 
Though a constant-voltage source of con 

tinuous current is herein more particularly 
described and shown, a constant - curren?, 

I am emabled to obtain from a continuous 
current source any desired number of dis 
charges per second across a discharge - gap 
used in the production of electromagnetic 
WWVe S. 

55 

75 

9 o 

95 

IOC 

  



O 

I 5 

3 o 

35 

40 

45 

55 

source of continuous current may be used if I hand, in my method herein described the pë 
certain improvements and modifications are 
made to adapt it for purposes of wireless 
telegraphy. These necessary improvements 
and modifications are mot, however, shown or 
claimed here. 

I am aware that a source of continuous cur 
rent has been used previously without a me 
chanical break to generate electromagnetic 
waves. I refer to the use of the Wen heldt 
break. This apparatus, however, was em - 
ployed so as to perform exactly the same func 
tion as the ordinary mechanical break, was 
placed in the same position—i. e., in the pri 
mary circuit of the indluction-coil-and oper 
ated to break or open the primary circuit of 
the induction-coil in the same manner as the 
mechanical break. Its use therefore con 
sisted in substituting one form of induction 
coil break for another form without altering 
their functions, both forms of break inter 
rupting the circuit of the source of voltage. 
This use therefore differs entirely in principle 
from the method contemplated by me, for 
though the Wenheldt break may be used by 
virtue of the fact that it is capable of func 
tioning as a discharge-gap its use as a break 
for an induction-coil is not within the limits 
of my invention. 

I am also aware that highly oscillatory cur 
rents have been obtained from a direct-cur 
rent source by Elihu Thomson, United States 
Patent No. 500,630. The apparatus and 
method therein described differs, however, 
essentially from that shown herein by me, 
and it has not, so far as I am aware, been 
used for wireless – telegraphic purposes, nor 
could it be so used without certain important 
additions, improvements, and modifications. 
It differs in the fact that in the patent above 
referred to the high-frequency oscillations are 
obtained by usingr a circuit in which the cur 
rent is maintained constant, the method in 
which this constant current is obtained not 
being essential so long as it is constant, and 
this constant current is swung from side to 
side, so that a portion of it passes alternately 
through the circuit in which the oscillations 
are produced and across a discharge - gap. 
In the method herein more particularly die 
scribed, though I do not limit myself to this 
particular method, the source of voltage is 
maintained constant and the current is ar 
ranged so that it is not constant, but flue 
tuates. Again, in the Thomson method above 
referred to the amount of current - which 
oscillates from side to side-i. e., from the 
discharge-gap to the oscillating circuit and 
back again—is that required to charge the 
oscillating circuit. This amount will vary 
with the potential across the oscillating cir 
cuit, and this again will vary with the value 
of the mean resistance of the spark - gap. - 
Consequently if this mean resistance varies— 
for example, om account of the terminals be 
coming heated—the periodicity of the oscil 
lating discharge will vary. On the other 

| 
riodicity is independent of the mean value of 
the resistance of the discharge-gap and de 
pends upon the discharge voltage. Again, in 
the Thomson method described above, since 
the voltage which operates across the oscillat 
ing circuit is not the direct voltage of the di 
rect-current generator, but the inductive vol 
tage due to the large self-induction used, it 
is difficult to make and break the circuit after 
the manner commonly used in wireless teleg 
raphy, and in the patent referred to the ter 
minals are approached and then separated 
when it is desired to exceite the oscillations. 
This method would be impracticable for ordi 
nary telegraphic work without further modi 
fication. In the method herein claimed the 
terminals are always at the same - distance 
apart. Again, in the Thomson patent re 

75 

ferred to the oscillation frequency is neces 
sarily identical with the discharge frequency, 
and this is not always advisable for wireless 
telegraphy, where it is sometimes - advisable 
to have a group frequency in addition to a 
wave frequency. Lastly, in the device shown 
in the Thomson patent above referred to there 
is no means shown for effecting the radiation 
of electrical : waves, and though systems of 
wireless telegraphy have been publicly ex 
perimented with for seven or eight years the 
device above referred to has not been applied 
to this purpose, from which it is believed that 
experimenters who may have tried this 
method have found that though admirably 
adapted for operating the devices in connec 
tion with which it is shown it was yet mot ob 
vious or true that it furnished a suitable 
means for generating electromagnetic waves 
or could be used for telegraphic purposes. 

It is characteristic of the particular form 
herein shown that when the discharge-gap 
circuits—that is, the circuits of which the dis 
charge-gap forms a portion-are discharged 
that the points between which the maximum 
difference of potential exists are shifted. For 
example, before the discharge the maximum 
potential is across the discharge-gap, while 
toward the close of the discharge the maxi 
mum difference of potential is across the re 
sistance 59. 
What I claim is 
1. In a system of signaling by electromag 

netic waves, the combination of a radiating 
conductor, a source of continuous current 
and means for charging the conductor with 
out interrupting the source of voltage. 

2. In a system. of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and means for charging the conduc - 
tor without interrupting the source of voltage. 

3. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current 
and mealus for charging and discharging the 
conductor without disconnecting the source 
of voltage. 
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4. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and means for charging and discharg 
ing the conductor without disconnecting the 
Source of voltage. 

5. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current and 
means for charging and discharging the con 
ductor without changing the electrical con 
nection of the circuits. 

6. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and means for charging and discharg 
ing the conductor without changing the eiec 
trical connection of the circuits. 

7. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current and 
means for charging the conductor after dis 
charging without interrupting the source of 
voltage. 

8. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and means for charging the conduc 
tor after discharging without interrupting the 
source of voltage. . 

9. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuou S current and 
means for charging the conductor after each 
discharge witbout interrupting the source of 
voltage. 

10. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and means for charging the conduc 
tor after each discharge without interrupting 
the source of voltage. 

11. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor, a source of continuous current and 
electrical means for charging and discharg 
ing the conductor. 

12. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically - constant 
voltage and electrical means for charging and 
discharging the conductor. 

13. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor, a source of continuous current, 
electrical means for charging and discharg 
ing the conductor at a rate determined by 
the electrical constants of the circuits. 

14. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically-constant 
voltage, electrical means for charging and 
discharging the conductor at a rate deter 
mined by the electrical constants of the cir 
cuits. W 

15. In a system, of signaling by electromag 
netic waves, the combination of a radiating 
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| conductor, a source of continuous current 
and electrical means for controlling the perio 
dicity of charging of the radiating-conductor. 

16. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically-constant 
voltage, and electrical means for controlling 
the periodicity of charging of the radiating 
conductor. 

17. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current, a 
discharge - gap, and means for electrically 
shifting the position of maximum difference 
of potential in the circuit. 

18. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically-constant 
voltage, a discharge-gap, and means for elec 
trically shifting the position of maximum dif 
ference of potential in the circuit. 

19. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current 
and means for electrically shifting the posi 
tion of maximum difference of potential in 
the circuit. 

20. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically-constant 
voltage and means for electrically shifting 
the position of maximum difference of poten 
tial in the circuit. 

21. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a source of continuous current, 
and means for charging and discharging the 
discharge-gap circuit, without an appreciable 
time interval between charging and discharg 
ling. 

22. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a source of practically-constant 
voltage, and means for charging and discharg 
ing the discharge-gap circuit without an ap 
preciable time interval between charging and 
discharging. - - 

23. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a constantly-responsive receiver 
a source of continuous current, and means 
for charging and discharging the discharge 
gap circuit without am appreciable time in 
terval between the charging and discharging. 

24. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a constantly-responsive receiver 
a source of practically-constant voltage, and 
means for charging and discharging the dis 
charge - gap circuit without an appreciable 
time interval between the charging and dis 
charging. 

25. In a system of signaling by electromag 
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netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a source of continuous current, 
a current - operated receiver and means for 
charging and discharging the discharge-gap 
circuit without am appreciable time interval 
between the charging and discharging. 

26. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a source of practically-constant 
voltage, a current - operated receiver and 
means for charging and discharging the dis 
charge - gap circuit without an appreciable 
time interval between the charging and dis 
charging. » 

27. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a diš 
charge-gap, a cumulative receiver, at source 
of continuous current and means for charg 
ing and discharging the discharge-gap circuit 
without an appreciable time interval between 
the charging and discharging. 

N XY 8 28. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor operatively connected to a dis 
charge-gap, a cumulative receiver, a source 
of practically-constant voltage and means for 
charging and discharging the discharge-gap 
circuit without appreciable time interval be 
tween the charging and discharging. 

29. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of continuous current, a 
tuned circuit at the receiving end and means 
for charging and discharging the radiating 
conductor without disconnecting the source 
of voltage. 

30. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a source of practically-constant 
voltage, a tuned circuit at the receiving end 
and means for charging and discharging the 
radiating - conductor without disconnecting 
the source of voltage. 

31. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a spark gap, a capacity and a 
source of continuous current with a high re 
sistance, whereby am intermittent discharge 
across the spark-gap having a practically-con 
stant periodicity may be produced, substan 
tially as set forth. 

32. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a spark - gap, a capacity and a 
source of practically-constant voltage, with 
a high resistance, whereby an intermittent 
discharge across the spark-gap having a prac 
tically-definite periodicity may be produced, 
substantially as set forth. 

33. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a spark-gap, one terminal of the 
spark-gap being connected to ground, a capac 
ity and a source of practically-constant vol 

tage with a high resistance, whereby an in 
termittent discharge across the spark - gap 
havinga practically-constant periodicity may 
be produced, substantially as set forth. 

34. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of continuous current connected 
thereto and means for causing the discharge 
across the discharge-gap to have a practically 
constant periodicity, substantially as set 
forth. 

35. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a mormally insulating discharge 
gap, a source of practically-constant voltage 
connected thereto and means for causing the 
discharge across the discharge-gap to have a 
practically-constant periodicity,substantially 
as set forth. 

36. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor having one terminal connected to 
ground, a normally insulating discharge-gap, 
a source of continuous current connected 
thereto and means for causing the number 
of discharges across the discharge-gap to be 
practically constant, substantially as set 
forth. 

37. In a system of signaling by, electromag 
netic waves, the combin?tion of a radiating 
conductor having one terminal connected to 
ground, a normally insulating discharge-gap, 
a source of voltage connected thereto and 
means for causing the number of discharges 
across the discharge-gap to be practically con 
stant, substantially as set forth. 

38. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of continuous current connected 
thereto and means for causing any desired 
number of discharges per second across the 
discharge-gap, substantially as set forth. 

39. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of practically-constant voltage 
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connected thereto and - meams for causing any • 
desired number of discharges per second 
across the discharge-gap, substantially as set 
forth. N 

40. In a system of signaling by electromag 
netic waves, the combination of a radiating 

2 O 

conductor, a normally insulating discharge 
gap, a source of continuous current connected 
thereto, a local auxiliary circuit and means 
for causing the number of discharges per sec 
ond across the discharge-gap to be practically 
constant, substantially as set forth. 

41. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of practically-constant voltage 
connected thereto, a local auxiliary circuit 
and means for causing the number of dis 
charges per second across the discharge-gap 
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to be practically constant, substantially - as 
set forth. 

42. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap having one terminal connected to ground, 
a Source Of continuous current connected 
thereto and means for causing any desired 
number of discharges per second across the 
discharge-gap, substantially as set forth. 

43. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor, a normally. insulating discharge 
gap having one terminal connected to ground, 
a Source of practically-constant voltage con 
nected thereto and means for causing any de 
sired number of discharges per second across 
the discharge-gap, substantially as set forth. 

44. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge- - 
gap, a source of continuous current connect 
ed thereto, a capacity and means whereby 
any desired number of discharges per second 
across the discharge-gap may be produced, 
substantially as set forth. 

45. In a system of signaling by electromag 
letic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of practically-constant voltage 
connected thereto, a capacity and means 
whereby any desired number of discharges 
per second across the discharge-gap may be 
produced, substantially as set forth. 

46. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor having one terminal grounded, a 
normally insulating discharge-gap, a source 
of continuous current connected thereto, a 
capacity and means whereby any desired 
number of discharges per second across the 
discharge-gap muay be produced, substantially 
as set forth. 

47. In a system of signaling by electromag 
metic waves, the combination of a radiating 
conductor having one terminal grounded, a 
normally insulating discharge-gap, a source 
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of practically - constant voltage connected 
thereto, a capacity and means whereby any 
desired number of discharges per second 
across the discharge-gap may be produced, 
substantially as set forth. 

48. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of practically-constant voltage 
connected thereto, a capacity and a high re 
sistance, whereby intermittent discharges 
across the discharge-gap may be produced, 
the number of discharges per second across 
the discharge-gap being practically constant, 
substantially as set forth. M 

49. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating-gap, a ca 
pacity and a source of continuous current, 
and means for regulating the time of charg 
ing of the capacity whereby intermittent dis 
charges across the gap may be produced, sub 
stantially as set forth. N 

50. Il a system of signaling by electromag 
netic waves, the combination of a radiating 
Conductor, a normally insulating-gap, a ca 
pacity and a source of practically-constant 
voltage, and means for regulating the time 
of charging of the capacity whereby intermit 
tent discharges across the gap may be pro 
duced, substantially as set forth. 

51. In a system of signaling by electromag 
netic waves, the combination of a radiating 
conductor, a normally insulating discharge 
gap, a source of practically-constant voltage 
connected thereto, a capacity and a high re 
sistance, whereby intermittent discharges 
across the discharge-gap may be produced, 
the number of discharges per second across 
the discharge-gap being practically constant, 
substantially as set forth. 

In testimony whereof I have hereunto set 
my hand. 

REGINALU) A. EFESSENDEN. 
Witnesses : 

T. L. SCLATER, 
JESSIE E. BENT. 
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