
No. 768,000. ‘ ‘ PATENTED‘ AUG. 16, 1904.’ 

. J. is. STONE. 
SPACE TELEGRAPHY. 

- APPLICATION FILED T16R23, 1904. 

N0 MODEL. ' 

. {v ’ 

QLU , 

f7, . 
JkZ' 

' 11 

m3 
4 ........ ,. Y 

in: 
fl? ‘ 

Fig.2- 

WITNEESEE. , I ‘ [bk/ENTER 
?myw ' ' _ ' 

2: '5 ~ - I _ _ 4. 



IO 

.15 

No. 768,000. 

UNITED " ESTATES 

Patented August 16, 1904. 

PATENT OFFICE. 

I JOHN STONE STONE, OF CAMBRIDGE, MASSACHUSETTS, ASSIGNOR TO 
WILLIAM W. SWAN, TRUSTEE, OF BROOKLINE, MASSACHUSETTS. 

SPACE TE-LEGRAPHY. 

‘SPECIFICATION forming part of Letters Patent No ‘768,000, dated August 16, 1904. 
Application ?led February 23, 1904. Serial No. 194,650. (No model.) 

To all whom it may concern: 
Be it known that, I, JOHN STONE STONE, a 

citizen of theUnited States, and a resident of 
Cambridge, in the county of Middlesex and 
State of Massachusetts, have invented a cer 
tain new and useful Improvement in Space 
Telegraphy, of which the following is a speci 
?cation. 

This invention relates to the art of trans 
mitting intelligence from one station to an 
other by means of electromagnetic waves with 
out connecting-wires to guide the waves to 
their destination; and it relates-more particu 
'larly to a system for developing and trans 
mitting such waves. 

‘ In my Letters Patent No. 714,756,, dated 
v December 2, 1902, I have described a system 
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of space telegraphy in which simple harmonic, 
electrical vibrations developed in a sonorous 
vor persistently-oscillating circuit are‘ im 
pressed upon an elevated transmitting-con 
ductor, thereby causing the radiation‘ of sim-_ 
ple harmonic electromagnetic waves from said 
conductor, and in my Letters Patent, No. 
714,831, dated December‘2, 1902,‘ I have set 
forth the advantages accruing from the elevaé 
tion of the potential of the electrical vibra 
tions impressed upon said elevated transmit; 
ting-conductor. In the latter Letters Patent 
the means described and claimed for effecting 
such elevation of potential of ‘said electrical 
vibrations is a step-up transformer associat 
ing the sonorous circuit with the elevated con 
ductor. In my application, Serial No. 182,544, 
?led November 24, 1903, and in my applica 
tion, Serial No. 182,631, ?led November 25, 
1903, I have described and claimed two other 
means for e?ecting this result. In my appli 
cation Serial No. 182,544 the means whereby 
this result is effected is a circuit of low ohmic 
resistance and including a condenser of capac 
ity large compared to the capacity of the con 
denser in the sonorous circuit shunted around 
the terminals of the spark - gap in the so 
norous circuit. In my application Serial No. 
182,631 the means whereby this result is ef 
fected is- a second sonorous circuit of low 
ohmic resistance and containing a condenser 
of capacity large compared to the capacity of 

the condenser in the sonorous circuit which is 
associated Withthe elevated conductor shunt 
ed around the terminals of the spark-gap of 
the latter sonorous circuit. ' 

In the present application I describe and 
claim a combination of'means whereby the po 
tential of the electrical oscillations or vibra 
tions developed in the sonorous circuit may be 
ampli?ed, said combination of means preter 
ably being employed in conjunction with the 
systems above described, although it is capa 
ble of use in the systems described in my Let 
ters Patent Nos. 714,756 and 714,831, and, in 
fact, it is capable of use in any system in which 

‘ I a spark-gap is employed, as will be obvious to 
,thosegskilled in the art to which this invention 
appertains. ' ' 

It is well‘ known that the oscillatory restora 
tion to electrical equilibrium of a circuit con 
taining capacity, inductance, and resistance 
depends upon a certain critical relation of the 
resistance to the ratio of the inductance by 
the capacity, beyond which the restoration to 

‘ electrical equilibrium is not oscillatory, but is 
aperiodic, and it is a matter of experience in 
this art that while the potentialenergy of an 
oscillatory system varies as the square of the 
impressed potential a limitation is imposed by 
the above-mentioned relation which must sub 
sist between ‘the resistance and the other elec 
tromagnetic constants of the circuit. In other 
words, with a circuit of given capacity and 
inductance there is a ~maximum length of 
spark-gap which must not be exceeded if ‘the 
restoration to electrical equilibrium is to be 
oscillatory in character. It is‘ also a matter 
of experience that with a single spark-gap of 
given length there is a maximum potential 
difference which may be developed between 
the terminals of the gap and which cannot be 
exceeded, said di?'erence of potential depend 
ing, among other things, upon the dielectric 
strength of the medium intervening between 
the terminals of said gap. 
While it is not possible to increase the re 

sistance of the spark-gap of a sonorous or per 
sistently-oscillating circuit beyond the critical 
value above referred to by increasing the 
length of the gap in order to develop a greater 
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difference of potential between the terminals 
thereof, there are nevertheless two ways, both 
old and well known, whereby the difference 
of potential which may be developed at the 
terminals of a spark-gap can be increased, and 
it is the novel combination of these two old 
and well-known means that constitutes my in 
vention. . 

It is well known that if a spark-gap of given 
length be divided into a number of spark 
gaps the dielectric strength of the total gap 
is much greater than a single gap of equiva 
lent length, while the resistance of said gap 
is not appreciably increased. In other words, 
a greater difference of potential may be de 
veloped between the outer terminals of a series 
of small gaps than can be developed between 
the terminals of a single gap of equivalent 
length, and this permits greatly increasing 
the potential energy of the system without 
materially altering the resistance of the cir 
cuit or system containing the series of spark 
gaps. Such a discharger for a sonorous cir 
cuit was described at an early date by Nikola 
Tesla and is now well known, although refer 
ence is herein made to a publication entitled 
Experiments with Alternate Currents 0 f [fig/L 
Potential cm/(ZIJ/tg/t Frequency, in which said 
discharger is fully described. 

It has long been known that the dielectric 
strength of a gas is afunction of the pressure 
to which the gas is subjected and that such 
dielectric strength increases with such pres 
sure. If, therefore, the gaseous medium in 
tervening between the terminals of a spark 
gap be highly compressed, a much higher dif 
ference of potential may be'developed between 
said terminals than if the medium were at at 
mospheric pressure. This principle has been 
utilized by Nikola Tesla in an apparatus for 
producing currents of high potential and high 
frequency, and its advantages are set forth in 
his United States Letters Patent No. 611,719, 
dated October 4, 1898, and also in his Belgian 
Letters Patent No. 136,606, dated July 4:, 
1898, and it has been employed in an induc: 
tion apparatus described in the German Let 
ters Patent to Hans Boas, Nos. 95,003 and 
95,0011, dated November 15, 1897. I there 
fore do not claim either of the aforesaid means 
for increasing the potential difference devel 
opable at the terminals of a spark-gap of given 
length and resistance, but I propose to sub 
stitute for the single spark-gap surrounded 
by air at'atmospheric pressure now employed 
in space telegraphy a discharger consisting 
of a plurality of relatively short spark-gaps 
surrounded by air or other gaseous media 
under heavy pressure, and I claim the com 
bination so produced, broadly, and also in com 
bination with other elements hereinafter de 
scribed. 
My invention may best be understood by 

having reference to the drawings which-ac 
company and form a part of this speci?cation 
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and which illustrate one embodiment of my 
invention. 

In‘ the drawings, Figure 1 illustrates dia 
grammatically a space-telegraph transmitti ug 
system; and Fig. 2 illustrates, partly in soc~ 
tion, a detail of construction. 

In the ?gures, A is an alternating-curreut 
generator. 70 isa key. Al N’ are transform 
ers, preferably step-up transformers. () (1’ 
are condensers. L is an inductance for 
swamping the effect of the mutual inductance 
between the sonorous circuit S C L M’ and 
the elevated conductor V, whereby the elec 
trical oscillations developed in the elevated 
conductor are rendered simple harmonic in 
form. V is an elevated conductor. l0 is an 
earth connection. S is a discharger consist 
ing of a series of spark-gaps. 
For details of construction of those parts 

of the transmitting system illustrated in Fig. 
1 which are not described herein and for the 
method of operation thereof reference may 
be had to my hereinbefore-nieutioned Letters 
Patent. 
A convenient way of carrying out my pres 

ent invention is shown in Fig. ‘2, in which a 
plurality of rods 6, terminating in balls or 
knobs 7, are mounted in a base of a recepta 
cle 1 by means of nuts A1», provided with in» 
sulating bushings and washers a’ to insulate 
the nuts from the casing and to render the 
casing air-tight. Another set of rods, termi 
nating in similar balls or knobs, is mounted in 
the insulating-strip 2. The strip 2 may be 
secured to a rod 3, passing through a nut 4;, 
provided with the necessary packing to ren 
der the joint air-tight. For purposes of ad 
justment the upper end of the rod 3 is threaded 
and is engaged by the milled nut A ?at 
spring 8 forces the member 2 away from the 
top of the receptacle 1. The receptacle 1 may 
be ?lled with air or other gaseous media un 
der great pressure by any suitable means, and 
this pressure may be any desired pressure 
greater than atmospheric pressure. The de 
gree of pressure may conveniently be ascer 
tained by a gage inserted into the 1‘(‘(‘.0])t2l(5l(‘.. 
The condenser O’, which, as before stated, 

may advantageously be connected in shunt 
-to the discharger so formed, is a condenser of 
capacity great compared to the capacity of 
the condenser C, so that a great amount of 
energy may thereby be discharged across the 
spark-gap to reduce ‘the resistance thereof. 
By this means the length of the gap may be 
increased and the potential energy of the con 
denser C correspondingly increased, because 
thereby a greater difference of potential may 
be developed at the terminals of the discharger, 
and consequently at the terminals of the con 
denser C, than could otherwise be so devel 
oped. The conductors connecting the con 
denser G’ to the spark-gap should be of the 
minimum resistance and inductance, so that 
when the potential difference at the terminals 
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of the condenser C is not su?icient to main 
tain sparking at the gap the oscillations may. 
pass through the condenser C’ without en 
countering more than a minimum impedance, 
thereby increasing the persistency, of the so 
norous circuit. 

I claim— 
1. In a space-telegraph transmitting system, 

an elevated conductor, in combination with 
means for creating electrical oscillations there 
in, said means consisting of a source of elec 
trical energy and a series of spark-gaps sur 
rounded by a‘ gaseous medium under pressure 
greater than atmospheric pressure. 

2. In a space-telegraph transmitting system, 
an elevated conductor, in combination with 

’ means for creating electrical oscillations there 
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in, said means consisting of a source of elec 
trical energy, a series of spark-gaps surround 
ed by a gaseous medium under pressure greater 
than ‘atmospheric pressure, and means for ad 
justing the lengths of said spark-gaps. 

3. In a space-telegraph transmitting system, 
an elevated conductor, a sonorous circuit as 
sociated therewith and including a series of 
spark-gaps surrounded by a gaseous medium 
under pressure greater than atmospheric 
pressure. - 

4. In a space-telegraph transmitting system, 
an elevated conductor, a sonorous circuit as 
sociated therewith and including a series of 
spark-gaps surrounded by'a gaseous medium 
under pressure greater than atmospheric 
pressure, and a condenser of capacity great 
compared to the capacity of the condenser of 
the sonorous circuit connected across the outer 
terminals of said series of spark-gaps. 

8 

5. In a space-telegraph transmitting system, 
an elevated conductor and means for creating 
simple harmonic electrical oscillations there 
in, said means consisting of a sonorous circuit 
including a series of spark-gaps surrounded 
by a gaseous medium under pressure greater 
than atmospheric pressure, and means for 
swamping the effect of the mutual inductance 
between the sonorous circuit and the elevated 
conductor. - v 

6. In a space-telegraph transmitting system, 
an elevated conductor and means for creating 
simple harmonic electrical oscillationsthere 
in, said means consisting of a sonorous circuit 
including a series of spark-gaps surrounded 
by a gaseous medium under pressure greater 
than atmospheric ‘pressure, a condenser of 
capacity great compared to the capacity of 
the condenser of the sonorous circuit connected 
across the outer terminals of said series of 
spark-gaps, and means for swamping the ef 
fect of the mutual inductance between the 
sonorous circuit and the elevated conductor. 

7. In a space-telegraph transmitting system, 
an elevated vconductor, in combination with 
means for creating electrical oscillations there 
in, said means comprising a source of elec 
trical energy, a series of spark-gaps, and 
means for simultaneously adjusting the 
lengths of all of said gaps. _ ‘ ‘ ' 

In testimony whereof I have hereunto sub 
scribed my name this 16th day of February, 
1904:. - 

JOHN STONE STONE. 
Witnesses: > 

BRAINERD T. JUDKINs, 
G. ADELAIDE HIGGINS. 
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