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‘Be it known that I, HAROLD W. NIcHoLs, 
a citizen of the United States, residing at 
Mapllewood, in the county of Essex and State 
of ew Jersey, have invented certain new 
and useful Improvements in Means for Sig 
naling from Captive Balloons,‘ of which the 
following is a full, clear, concise, and exact 
description. ' _ _ 

This invention relates to means and appa 

More particularly, it relates to means for 
establishing communication between an an 
chored balloon and the earth. “ 

Balloons, such as are used for observation 
purposes,<are generally anchored to earth by’ 
some suitable means, such as a single metal 
lic cable, for controlling theheight of ,the 
balloon above the ground. In case of such 
anchored balloons, it is often very desirable 
to have some means of intercom-munica 
tion with the ground without complicating 
the anchoring apparatus thereby. 
The object of this invention. is to furnish 

a simple and efficient means for‘ carrying on 
such communication without introducing 
any additional conductors between the bal 
loon and the earth,‘ and without adding ap 
preciably to the weight supported by the 
balloon. 
For the accomplishment of this purpose, 

this invention employs the conducting quali 
ties of the) single cable connecting the bal 
loon to earth as one side of a signaling cir 
cult, and completes the circuit by means of 
the capacity between the balloon and the 
ground. A source of voltage for said circuit 
is' provided at the grounded endyof the an 
chored strand, and, at both the earth and 
the balloon, means are provided for varying 
the current in said circuit in accordance with‘ _ 
the signals to be sent, and‘ for detectingxsaid 
variations. - . V 

For the better understanding of this in 
vention reference is made to the accompa 
nying drawings, in which Figures 1 and 2 
illustrate two embodiments of this inven 
tion; and Fig. 3 illustrates means for in 
creasing the capacity of the balloon with 
respect to the earth, therebyproviding for 
a more efficient transmission of the signals. 

Fig. 1 illustrates this invention as adapted 
to a telegraphic signaling system in which 
the signaling at both’ the balloon and the 
ground is accomplished by varying the elec 
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at the The balloon 4L is shown an 
chored to the earth by means of the conduct 
ing cable 5. The capacity between the con 
ductive surface of the balloon and the ‘ground 
is represented by the condenser 6. The 
combination of the cable and the capacity 
of the balloon with respect to the earth com 
prises ;tlie complete telegraphic circuit for 
which a source of alternating current’? is 

' provided. It is preferable that the sonrce 7 
have a frequency corresponding to the nat 
ural period of the signaling circuit, thereby 
"Increasing the e?iciency of transmission of 
signals. _8 an 9 are instruments for indi 
cating currents.‘ ' 
In order to rovide for intercommimica 

tion between t e balloon and the ground, 

" trical energy from a single source situated . ’ 
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keysrll, 12 and l3eare provided for making ' 
and breaking‘ the circuit. If, now, it is de 
sired to signal from the earth to the balloon, 
key 13pis closed and key 11 is. operated in ac 
cordance with the signals to be sent, there 
by causing changes in the alternating current 
surging to and from the balloon capacity. 
Corresponding changes will occur in the ‘in 
dicating instrument _9. If it is desired to 
signal from- the balloon to the earth, key 
11 is closed, and key 12 is operated in ac 
cordance wlth the signals to be transmitted, 
while key 13 remains open. Opening and 

' closing key 12 causes variations in‘ the cur 
rent indicated by the instrument 8, for, when 
the keyis open, the current indicated is de 
termined by the capacity of the cable only 
with ‘respect to the ground; when, however, 
the key is closed, the current is determined 
by the capacity of both the cable and the 
balloon with respect to the ground. That is, 
we may ‘regard the cable and the balloon 
as constituting a transmitting antenna of a" 
wireless system, and that, by breaking the 
circuit betweenthe balloon and the 'cable by 
means of the key 12, the effective length of 
the antenna is varied, thereby changing cor 
respondingly the current ?owing therein. 
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It is, therefore, advantageous to have the ~ 
grounded capacity of the balloon as large as. 
possible in order to provide for more eftec! 
tive changes in the currentthrough instru 
ment 8 when the key at the balloon is oper 
ated. - 

In order to furnish means at the upper‘ 
end of the cable for varying. the cur 
rent ?owing therethrough, Wine insulating. 
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means of suitable strength? shown here as 
a porcelain insulator 14, is provided for 
maintaining the anchorage of the balloon, 
while allowing for the breaking of the con 
ductive connection between the balloon and 

This insulator may be located 
within‘ the basket 15 or may be some distance 
below as shown in the drawing. Inthe latter 
case it would then be preferable to have the 
lead' wires to the keys 12 and 13 and instru 
ment 90f sufficient length to enable the ap 
pa-ratus to be conveniently located for the 
operator in the basket. 16‘is a winch‘ on 
which the cable may be wound or unwound, 
thereby providing means for lowerin the 
balloon or allowing it to rise. This winch, 
although resting on the ground, is insulated 
,therefrom. The conductive connection be 
"tween the balloon and the ground is con 
tinuedv through the,,,part 20 of the cable, 
the inductance 19 and "the generator 7 to the ' 
ground connection 21. This part of the 
cable is shown to be electrically connected 
to the main part of the cable by means of 
the adjust-able contact 22. It is apparent, 
however, that the contact from the portion 
20 may be to any part of the winch which 
is electrically connected to the cable 5. The 

' variable inductance 19 may be used if de 
sired for. the purpose of tuning the signal 
ing circuit to the frequency of the generator 
7, which tuning may be done either with 
key 12 open or with it closed. In order to 
insure maximum sensitiveness when si al 
ing to the balloon, it is preferable that the 
tuning be made with key 12 open and key 
13 closed. This tuning may be -accom4 
plished by adjusting the variable inductance 
19 until the instrument 8 indicates a. maxi 
mum current value. Any suitable insulated 
means, other than the winch illustrated, may 
be employed on which the cable may be 
wound. 
'Fig. 2 illustrates the system as adapted 

for telephonic communication between the 
ground and the balloon. As in Fig. 1, the 
signaling circuit consists of the cable 5, con 
necting the balloon 4 to earth, and the 
capacity of said balloon to earth, repre 
sented by the condenser 6. 25 is a source of 
power for said circuit, shown hére as a 
source of high frequency oscillations. By 
means of transformers 26 and 27, the oscil-_ 
lations from the source 25 are impressed 
upon circuits 28, 29 and 30, 31, respectively. ’ 
Circuits 28 and 30 are each provided with 

\a suitable telephone transmitter, 33 and 34, 
respectively. Included in circuit 31 is a 
wave detector 35 and a receiver of electricalJ 
oscillations 36 which are shunted by‘means 
of a condenser '37. Similarly, circuit 29 
includes a wave detector 38 and a receiver 
39 which are shunted by means of condenser 
42. If, now, it is desired to signal from 
the balloon to the ground, the impedance of 
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the circuit 30 is varied by means of the 
transmitter 34 in accordance with the sig 
nals to be sent. These variations of 1m 
pedance cause corresponding changes in the ' 

_ e?'ective lmpe-dance of the signaling cir 
cuit, and, consequently, corresponding vari 
ations occurin the amplitude of the oscilla 
tions in said signaling circuit. By means 
of transformer 26 at the grounded end of 
the cable these changes affect the circuit 29 
containing the detector 38. Recti?ed cur 
rents .then actuate the receiver 39, giving 
rise to audio-frequency oscillations corre 
sponding to the signals transmitted. Simi 
larly, if it is‘desired to communicate from 
the ground to the balloon, the oscillations 
in circuit 28 are varied in accordance with 
the audio-frequency oscillations from the 
transmitter '33, which variations, by means 
of the‘transformers 26 and 27 and the sig 
naling circuit, are impressed upon the de 
tector 35. The recti?edcurrents from said 
detector then actuate the receiver 36. 
As in Fig. 1, a winch 16 is provided for 

winding or unwinding the cable. In order 
to allow the transformer winding 27.to be 
free from the necessary tension on the cable, 
an insulating means 40 is provided near the 
balloon end of the cable capable of with 
standing such tension. The transformer 27 
1s shunted around this insulation so that 
the conducting path to the earth is not 
broken. From the reel the conductive path 
leadsxthrough adjustable contact 22 and in 
ductance 41 to the ground connection 21. 
The variable inductance *1 may be used, if 
desired, for the purpose of tuning the sig 
naling circuit to the frequency of the gener 
ator 25, and thereby increasing the sensi 
tivleness of the signaling circuit to the sig 
na s. 

In order to insure maximum sensitiveness ‘ 
in the receiving circuits 29 and 31 it may be 
desirable that‘ condensers 42 and 37 be in 
serted so that the circuits may be tuned to 
the frequency of the generator; but their 
lncluslon is not necessary or essential. It 
is apparent that any suitable receiving and 
transmlttlng apparatus other than that 
shown_may be used in connection with this 
inventlon. 
As mentioned under the description of 

Fig. 1, it is advantageous in such a signaling 
system to have the capacity of the ballon to . 
earth rather large in value. If the network 
44' should be ,made of insulation material 
such as a cordor rope netting instead of a 
Wire network, some means should be em 
ployed for increasing the conductive surface 
of the balloon. Obviously, one way of so do 
ing would be to make the entire surface of 
the balloon conductive, by sheets of tin-foil, 
for example: Fig. 3, however, shows two 
more convenlent methods for accomplishing 
the same result. .One method is by means of 
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a conducting network consisting of the wires 
45 and 46 wound around the balloon at right 
angles to each other, and connected to the 
cable proper by means of the conductor 47. 
It is ob.- ious, however, that the network may 
be of any suitable complexity. What is 
desned is to increase the capacity of that 
part of the‘ system above the key 12 of Fig. 
1 or the transformer 27 of Fig. 2 so as to 
make the change in current as large as possi 
ble when the signals are being sent. There 
fore, this increase may also be accomplished 
by simply connecting a second balloon 48 by 
a metallic'conductor 49 either to the conduc 
tive network of the ?rst balloon, as shown in 
Fig. 3, or to the anchoring cable proper.' 

It is obvious that the signaling system 
illustrated by these drawings may undergo 
various modifications without departing in 
any wise from the spirit of this invention as 
set forth in the appended claims. 
What is claimedis: . 
1. An electric conductor having only one 

end grounded, means having appreciable ca 
pacity to ground 
of said conductor, an electric circuit compris 
ing said conductor and said capacity means, 
means for signaling over said circuit com 
prising a source of electrical energy near 
the grounded end of said conductor, means 
at the ungrounded end for varying the 
power from said source in accordance with 
the signalssto be transmitted, and means at 
the grounded end for detecting said varia 
tions. ' 

2. In a system for signaling, means having 
appreciable capacity to earth, an anchoring 
cable connecting said means to earth, an elec 
tric circuit comprising said means and said 
cable, means for signaling over said circuit 
comprising a source of alternating current 
voltage at the grounded end of said cable, 
means associated with said capacity means 
for changing the power from said source, 
and an indicator of said change near the 
ground. 

3. In a signaling system, an aerial vessel, 
a single conductor connecting said vessel to 
earth, an electric circuit comprising said 
conductor and the capacity of said vessel 
to earth, a single source-of alternating cur 

at the ungrounded end, 
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rent voltage for said circuit at the grounded, 
and of said conductor, means near the 
ground for changing the ?ow of current in 
said conductor and an indicator of said 
change in said vessel. 

4:. An electric conductor of variable length 
having only one end grounded, means having 
appreciable capacity to ground at the un 
grounded end of said conductor, an electric 
circuit comprising said conductor and said 
capacitytmeans, 
said circuit comprising a source of alternat 
ing current voltage near the grounded end 
of said conductor, means for tuning said cir 
cuit to the frequency of said source, means 
at the ungrounded end for varying the 
power from said source in accordance with 
the signals to be transmitted, and means at 
the grounded end for detecting said varia 
tions. 

5. In a signaling system, an aerial vessel, 
a single conductor connecting said vessel to 
earth, means comprising a second aerial ves 
sel attached to said ?rst vessel for increasing 
the capacity of said ?rst named vessel to 
ground, an electric circuit comprising said 
conductor and the capacity of said vessels 
to ground, a single source of alternating 
current voltage for said circuit at the 
grounded end of said conductor, means near 
the ground for changing the ?ow of current 
in said conductor, and an indicator of said 
change in said ?rst vessel. 

6. In a signaling system, an aerial vessel, 
means comprising a single conductor for an 
choring said vessel to the earth, an electric 
circuit comprising said conductor, said ves 
sel and the capacity 
the ground, a source of current at the 
grounded end of said conductor, means at 
one end of said conductor for varying the 
current in said circuit in accordance with the 
signals to be transmitted, and means at the 
other end of said conductor for detecting 
said variations, thereby providing for inter 
communication between said ‘vessel and the 
earth. 
In witness whereof, I hereunto subscribe 

my name this 15th day of February, A. 'D., 
1917. 

HAROLD W. NICHOLS. _ 
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