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To all whom it Ay Coneerm:

Be it known that I, Jounx STOND STO\TE a
citizen of the Umted Sta,tes and a resident of

‘Cambridge, in the county of Middlesex and-
State of Masqachusetts have 1nvented certain
new and useful Impr ovements in Wireless-
Telegraph Receiving Devices, of Whl(,h the

following is a speclﬁcamon | |
"My present invention relates t0 electro—

‘receptive devices for wireless or space teleg-

" raphy systems, and more par tlcularlv to such

“devices as depend for their operation upon
‘_'the prmmple ot the bolometer, which has for
" long been known and used as a means for de:
. tectmfr and measuring radiant energy. :

“In the bolometer as used by Professor Lano*—

ley the change of electrical resistance of a

' 20.

“conductor Wlth temperature 1s 61’11131037 ed to

detect and measure uhe clistribution of heat

in the solar spectrum, and. the develc)pment
which this mstrument has received at his

hands, has made it a far more sensitive instru-

This 111%rument has been

“ings of Professor Lancrley and others that I

“need not. take the space here to desorlbe the
Instrument in its various forms and in its de-
Suffice it to quote here
| blbhowraphv in which the theorv, construc-
“tion, and sensitivenéss of the ‘instrument is
fmore fully discussed than would be practica- |
“blé in a patent specification.
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Pogg. Ann.,

tails of construction.

“Bibliogr aply of thebolometer. —%Vanburt}'
Yol. XXIV, page 416, year

1851 Lan@lev, P Oc@ed@?agé of the Aww)*wcm

40

"ﬂ/[eteoz ologucal Society, December 23, 1880: .
?La,n oley, Procecdings of the Aﬁ?w?’*@ccm Aca&cZ— "
emy of Arts and Sciences, J anuary 12, 1881,

“Vol. 1, Camb.; Langley, dmerican Jom W0l Of

' Sc@encc., Thlrdberles Vol. 21, No. 123, March,

'1881; Langley, 009?@]95@8 Rendus des Secmces
de Z’Acc&deo*me des Sciences, Paris, September
"11, 1882; Langley, American Jovurnal of Sei- |
”"mce, Vol 25, March, 1883; Langley, Memoir,
National AGC&dei???’[f/ of Soamces Avpril, 1883

La,nc'ley._, Lrofesstonal Papers of the S@gm;l
Service, No. 15, War Department, December

5091, 1883: L%nﬂ‘ley, P roceedings of the Ameri-

can JOW*MZ of é crence, Vol
Langley, American Jowrnal o f Sczmw Thlrd
oeries, Vol. 36, No. 216, December, 1886;
Lan ﬂ“]eV M&twm&l Amdemy of S@@@?wes Vol
4, Part 2, Third Memoir, YV&Shmcrton No- -
_Vember 1887; Langley, Af?)w?*wcm Jowr m:l of

42, page 154,
-:bt John Proc. Am Acad. May 9, 1894. )

| ean Assocmtwn For the Advancement o 7 Sei-

ence, dalem, Auwust 1885 La,nﬁ*ley Ameri-

32, August, 1886;

Scze?we._, Vol. 4:0 August, 1890; La,ntrley, An-
nals of the Aat) oph JS@G(&Z Obsema,éo:z v of the

Smathsonian Institution, Vol. 1, 1900; B. F.

Snow, The Infra-red &J@Cw a of the AZZ{?C&Z’&@S

&) Jaw(d Review, 1, page 28, 1893; H. P
_Reld Ph.D., 7. /e,eoa’* yofthe BOZO?)MZ?@?, Ameri-

can Jowr n@Z of Science, Third Series, 35, page
160, 1888: O. Lummer and F. Kurlba,um

Wéd Amz, 46, pages 204 to 294 1892 Baur
Proe. Berlin P/WS Soe.. March 8 1882

12, 1881
Besniles the use of the instrument for de-

waves the bolometer has been applied to the
measurement of dielectric constants and to

‘the detection and measurement of ordinary

electromacr'netm radiation, such as Hertz

waves. (See Tachqheeﬂ’ J owrnal dela Societe
Physico - Chemique Russ,

Ann. 37, page 529, 1889 40, page 55 1890
page 581; 44: page 206.

“When the bolometer is to be used to detect;
electromwnetlc radiations of wave lengths—

oreat compared to those of radiant heat—the
| electroma,a'netlc waves are caused to develop
The
energy thel eby converted into heat in the bo-
_Iometcr wire or strip raises its temperature,
| thereby increasing its resistance and unbal-

a current in the bolometer wire or stri 1.

ancing the brldoe or 1nduct10n balance of
which it forms a part. |
When the bolometer is to be used as a 510’-

| page 115, 1890.
Also Rubens, Pialzow, thtel Arons, Wied.
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‘Baur, Amz, der P/L amd 0/@, Vol. XIX paO‘e

70

tecting radiant energy in the form of heat-
‘nent even than the thermopile both for the |

‘detection and measurement of exceedingly
feeble radiation.

‘so completely described in the scientific writ- |

75

80
Also |

90

‘nal-receiving device, it is necessary in order ;
that it be qulck to respond to the signals that
the thermal time constant of the bolometer .
‘wire or strip should be small, and for this rea-- - -
son the material of which the bolometer wire

95

or strip iscomposed should be of small specific

heat and that the wire or stri ip should be of*

IOC |
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small mass. It is also desirable for this pur-

pose that the heat insulation of the wire or
strip be not too

perfect. In order to gain
oreat senswweness, it is desirable that the ho-

lometer wilre or strip should be of a material

having high specific resistance, a large resist-
ance temperature coefiicient, and a small spe-
cific heat.

- An extended list of specific heats may be
tound in Physikalisch- Chemasche Tabellen by
Landolt and Bornstein, Julius Springer.,
Berlin, 1883. A list of the specific resistances
and remsta,nce temperature coeflicients may
be found in Mathiessen’s Tables. From these
tables 1t will be seen that bismuth is superior
to other of the commoner metals for the pur-
pose of the bolometer wire or strip, owing to
its high specific resistance, hlo"h-remstance

| -temperature coeflicient, and- low Spemﬁo heat.

20

It 1s an inconvenient material to use, how-
ever, owing to its mechanical properties, be-
Ing of SI’I]ELH ductility and malleability. For
thls reason 1t is difficult to construct in fine
wire or excessively thin strips for the pur-
poses of the bolometer. FXor these reasons

iron and platinum have been employed, when

from the other considerations bismuth would
have been preferable, and a truly remarkable

degree of senswwene%s has been obtained.

30

A simple method of employing the bolome-

" ter as an electric tlﬁﬂSl&tlHU‘ device 1n a wire-
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less-telegraph system is 1llustmted in Figure
1 of the drawings; but this method is not the
preferred method owing to the fact that in
general the oscﬂlatorsr current developed in
the elevated conductor at a receiving-station
is of 'small amplitude of strength, and unless
the resistance of the bolometer fine wire or
strips be excessively great but a small amount
of energy will be dissipated in them. There-
sponse of the instrument to the signal-waves
will therefore be tnder these conditions rela-
tively feeble and the rate at which the in-
strument can receive signals will be relatively
slow. The method and apparatus shown in
this drawing is, in fact, identical with the
method and appdratus pubhshed by Rubens,
Ritter, and others.

In order to acdapt the bolometer to properly
perform the functions of a receiving instru-
ment for wireless-telegraph systems, it is nec-
essary to so arrange the apparatus as to am-

" plity the osclllatory current in the bolometer

55
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fine wire or strips, and means for accomplish-
1Ing this end are dlac'ra,mma,tlcally 111ustrated
in FIO‘S 9 and 3.

szm given references to such printed
publiéations as will serve to instruct those
wishing to construct and operate the bolom-
eter as a means of detectlnﬂ‘ and measuring
the oscillations which occur in wireless teleo‘-
raphy, my invention may best be deser 1bed
by having reference to the drawings which

%ecompany and tform a palt of this spemﬁca-
tlon |

cillations.

767,971

Similar letters of reference have, so far as
may be, been employed to designate similar
parts th oughout the drawingsof this speciti-
cabion. |

Fig. 1 1llustrates diagrammatically the Ru-
bens apparatus for detecting electrical os-
Fig. 2 illustrates a modification
of the Rubens apparatus for detecting clee-
trical oscillations, especially adapting it to
perform the functions of an clectroreceptive
device In a wireless-telegraph system.  Ifip.
3 iHllastrates an induetion-balance operating
upon the bolometer principle and havine such
modifications as to be especially umplml L0
operate as an electroreceptive device Tor
wireless-telegraph systems.

\'% 1epresents an elevated conductor, prefer-
ably vertically elevated.

(r represents a galvanometer or other suit-
able electric tr Jl]Sl&ti_Dg device.

R and R’ represent resistances.

B represents a battery or other suitable
source of current adapted to operate the clee-
tric translating device . Thus if (= be a
oalvanometer B must be a source of direct
or unidirectional current, while if ( be an
electrodynamometer B must be a source of
either unidirectional or vibratory currents,
and. 1f (= be a telephone B must be a source
of rapidly-varying currents.

D 1s a source of rapidly-varying currents.

aca ¢ @ and 6O DD are bolometer fine
wires or strips adapted to be ho.l{od by the
passage of a small current.

K 1s an earth connection.

1" 1s a telephone-receiver.

L 1s an inductance-coil.

L/ is a coll of inductance great as compared
with the inductances of coil L.

C 1s a condenser.

The operation of Fig. 1 is the same as that
of the Rubens device. In the normal adjust-
ment of the apparatus the branches B and (3
are conjugate, and there is, therefore, nor-
mally no current passing through (x. More-
over, 1f we designate the resistance of the
several conductors « o', &c.. b ', &ec., by
their letters of reference their 1101111‘11 al -
iustment 1s: a=da', ' =d"", b=u, O =, )"

0"'=a"". The prefened ad_]nsununt of
the resistances ot the branches o« «', &c.. /)
b, &c.,is: a=a =d'' =ad"=b==0"=0" or,
in other words, the resistances are all equal.
In the reception of signals an oscillatory cur-
rent 1s developed 1n the elevated conductor or

oscillator V E,and thiscurrent passing through

!

the bolometer fine wires or strips « o' «'' «
causes a rise in temperature in these condues-
tors. This rise in temperature in the conduc-
torsa @ ¢ @' causes acorresponding rise in

resistance of these conductors, and this rise in

resistance unbalances the Christi bhalance ov
Wheatstone’s bridge, of whieh these conduce-
tors form apart. A currentisthereby caused

to traverse the electrie translating device (4,
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| amplified when the signal-waves are of the fre- _.
quency to which the circuit @ o o a LT
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20

39

35

which either indicates the pa,ssacre of said cur-

rent directly or by the closing of a local circuit

adapted to operate a teleg raphlc sounder or re-
corder.

The orﬂ*ammtwn shown in I‘w 9 1s identi-

cal with that shown in Fig. 1, except that the |
bolometer fine wire or strlps aa @ o form
part of a resonant circuit ¢’ ¢ ¢ ¢’ L 1/ C,

attuned to the frequency of the electroma@— |
netic signal-waves to be received. By thls_

means the osc1llatory currents developed in
the conductors ¢ ' ¢ &' are not only much |

C is attuned, but the organization is rendered
selective, so that it is more responsive or sen-
sitive to waves of this particular frequency
tha,n waves of any other frequencv

"The organization shown in Fig. 3 is given
in this specification merely to 111u‘strate how

varied may be the forms of induction balances
or bridges employed Wlthout departing from

the present. invention. In this arrangement
of the apparatus, M is an induction coil or
transformer, of which T and I' are two exactly
equal primaries, forming, in fact, a continu-
ous coil and havmﬂ a terminal brought out at
the neutral point 0. By this construction the
circuits containing the telephone-receiver T
and generator D are Nnor mally rendered con-
]ucratebymakmwa—@ ="' =a"=b=0=}'=

o', Under these circumstances no sound is
heard in the telephone; but when smnal -waves
are received which correspond in frequencv
w1th the frequency to which the circuit o ¢

a' o C L/ L is made resonant the induction-
'_balance is unbalanced and the telephone T

oives forth asound-signal. Itis obkus that

B and G may 1nterchan0'e positions without

i

affecting the operation of the organizations.
shown in Figs. 1 and 2, and it is also true that

D and T may inter chan gé positions in Fig. 3
without affecting the operatmn ot the appa-

ratus.

I do not herem claim the method of receiv-
ing space-telegraph signals by utilizing the
dISSlpatlve energy of the electric currents de-
veloped in an electroreceptive device by elec-

tromao‘netlc signal-waves, such method hav-

ing been clalmed in my apphcatlon Serial No.

-192 858, filed Se tember 10, 1902.

BV the term d1ss'.1patwe energy” I desire
to be understood as meaning that part of the

~energy supplied to a circuit which'is used in

55
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heating the conductors and which is thus dissi- |
pated into heat or, in other words, the prod-
tuct of that part of the applied electromotwe

force which is necessary to overcome the dissi-
- pative resistance R of the circuit and which is.
represented by R 7 by the quantity ¢ dé— |
~.viz., the product R 2% dz.

ple ha,rmomc currents the dissipative energy

2
2—711_13 - I., where I is the
be 9

expended in time

mammum Va,lue of the eurrent ﬂowmo* ﬁiﬁhea

In the case of SlIIl-_

circuit.
in my Letters Patent No. 737.17 O dated Au—
oust 25, 1908.

The special forms of bridges and induction-
balances which may be used for the purpose
and 1n the manner hereinbefore described are
very great, and some of these forms are well
known in the arts. I therefore wish it to be
particularly understood that I do not restrict
myself to any special form of bridge or bal-

| ance' or mode of associating a bolometer fine

wire or strip with such br 1(:10'@ or balance: but

1 ¢laim, broadly, as my invention—

1. In a bolometer for detecting oscillatory
currents, a resonant circuit, comprising the
fine wire or strip of said bolometer and at-
tuned to the frequency of the osclllatory cur-
rent to be detected. : |

2. In asystem of space telecrraphy, an elec-
troreceptive device comprising a bolometer,
‘and a resonant circuit, including the fine wire
or strip of said bolometer attuned to the fre-

quency of the electr omacrnetlc signal-waves to

be received.
3. In a system of space, telewraphy, ) closed

resonant circuit attuned to the frequency of

the transmitted electromagnetic signal-waves
and mcludmo an elec,troreceptwe devme com-

prising a conductol or a plurality of conduc-
| tors of small specific heat and small mass.
4. In a system of space telegraphy, a closed
| resonant circuit attuned to the frequency of

8

This matter is more full r explained

75

80
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the transmitted electromagnetic signal-waves |

and mcludmﬂ' an electroreceptwe device com-

prising a conductor or a plurality of conduc-

tors of small specific heat, high specific resist-

ance, large resistance. tempex ature coeflicient,
1mperfect heat insulation and small mass.

5. In a system of space telegraphy, a closed
resonant circult attuned to the frequency of
the transmitted electromagnetic signal-waves
and including an electroreceptwe device com-

prising a conductor or a plurality of conduc—-‘

tors of small thermal time constant. -

6. In a system of space telegraphy, a closed
resonant circult attuned to the frequency of
“the transmitted electromagnetic signal-waves
and including an electroreceptwe device com-
prising a conductor or a plurality of conduc-

| tors of small specific heat, imperféct heat in-

sulation and small mass.

7. In a system of space telegr a,phy, a closed

resonant circuit attuned to the fr equency of
_the transmitted electromagnetic signal-waves
‘and including an electroreceptwe devme com-
prising means rapidly responsive as regards
temperature to variations in the amp htudes of
the electric currents developed In sald reso-
na,nt clrcuit. |

3. A space- telewraph receiving system com-

100

10§

LIO

I15

120

rz2g

prising a circuit attuned by capacity and in-

ductance to the frequency of the transmitted
electromaﬂ'netlc

ture to Va,rlatlons in the amphtudes of the

signal-waves and including
means I’&plle responsive as regards tempera,-f

130 |
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resonant circuit attuned to the frequency of,
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electrical oscillations developed by said elec-

tromagnetic signal-waves in said circuit.

9. In asystem of space telegraphy, a closed
resonant circulit attuned to the frequency ot
the transmitted electromagnetic signal-waves
and including an electroreceptwe devwe Com-
prising a member adapted by changes in ifs

cdissipative resistance to produce indications

in a suitable indicating device.
10. Inasystemof spacetelegraphy, aclosed

the transmitted electromagnetic signal-waves

and 1ncluding an electroreceptive device com-

prising means adapted to transform the en-
ergy of the electric oscillations developed in
sald resonant circuit into thermal energy and
thereby produce intelligible signals in a suit-
able indicating device.

11. Inasystem of space telegraphy, an elec-
troreceptive device comprising an induction-

‘balance, one branch of which includes a con-

ductor or a plurality of conductors of small
thermal time constant forming part of a closed
resonant circuit attuned to the frequency of
the transmitted electromagnetic signal-waves.

12. Ina system of space telegraphy, anelec-
troreceptive device comprising an induction-

‘balance, one branch of which includes a con-

ductor or a plurality of conductors of small
thermal time constant forming part of a closed

resonant circult attuned to the frequency of
the transmitted electromagnetic signal-waves,

in combination with a source of rapldl.), -vary-
ing current and an indicating device, connect-

ed respectively in the normally conjugate

branches of said induction-balance.

13. Inasystem of space telegraphy. aclosed
resonant circuit attuned to the frequency of
the transmitted electromagnetic signal-waves,
in combination with an electric translating de-
vice adapted to utilize in its operation the dis-
sipative energy of the electric currents devel-

oped 1n sald resonant circuit.

14. Ina system of space telegraphy, a reso-
nant circuit attuned to the frequency of the
transmitted electromagnetic signal-wavesand
including an electroreceptive device adapted
to utilize in 1ts operation the dissipative en-
ergy of the electrical oscillations developed by
sald electromagnetic signal-waves in said res-
onant circuit.

15. Inaspace-telegraph receiving system, a,
circuit attuned by capacity and inductance to
the frequency of the transmitted electromag-
netic signal-waves and including an electrore-
ceptive device adapted to utilize in its opera-

tion the dissipative energy of the electrical os-

cillations develoved by said electromagnetic
signal-waves 1n said circuit.

16. In a system of space telegraphy, a re-
celving-conductor adapted to have electric os-
cillations developed therein by means of elec-
tromagneticsignal-waves,in combination with
a member of small thermal time constant
adapted by the changes effected in its dissipa-

767,971

tive resistance by said electrie oscillations to
produce mntelligible signals in a suitable indi-
cating device.

17. A receiver for space-telegraph sipnals,
comprising a sensitive member of small mass,
small specific heat and 1imperfect heat insula-
t1on.

18. Inareceiver forspace-telegraph sionals,
a sensitive member of small mass, small spe-
cificheatand imperfect heatinsulation, 1in com-
bination with a signal-indicating device.

19. Inaspace-teleeraph receiving system, a
resonant circuit attuned to the frequency of
the transmitted electromagnetic signal-waves
and including a sensitive element of small
thermal time constant.

20. Inaspace-telegraph receiving system, a
circult attuned by capacity and mductance to
the frequency of the transmitted electromag-

netic signal-waves and including a sensitive

element of small thermal time constant.
21. In a space-telegn dp] rECelVING appara-
tus, an elecmmeceptwe device cmm_)r]sing A

sensitive element of small thermal time con-

stant and a source of vibratory currents asso-
ciated therewith in combination with a sional-

indicating device.

22. In a space-telegraph receiving appar:
tus, an electr oreceptive device comprising 4
sensitive element of small thermal time con-
stant and a source of rapidly-varying currents
assoclated therewith in combination. with a
signal-indicating device.

23. In a space-telegraph receiving appara-
tus, an electroreceptive device adapted to
utilize in its operation the dissipative encrey
of the electrical oscillations developed by elec-

tromagnetic waves 1n the circuit in which it

is included, 1in combination with a rccorder.

24. Inareceiving apparatus for space-tele-
graph signals, a circuit including a source of
electrical energy, an indicating device, and a
sensitive element adapted by changes in its
dissipative resistance to produce indications
1n sald indicating device.

25. In a receiving apparatus for space-tele-
oraph signals, a circuit mcluding a source of
electrical energy, an indicating de,wu;j and a
sensitive element adapted to utilize the dissi-
pative energy of the eclectrical oscillations
passing through said element to produce cur-
rent variations in said circuit.

26. A recerver for space-telegraph signals
comprising a sensitive element adapted to

utilize 1 its operation the dissipative energy

of the electrical oscillations developed by elec-
tromagnetic waves 1n the circuit in which said
sensitive element 1s included.

A recelver for space-telegraph signals
comprising a sensitive element adapted to
utilize in 1ts operation the dissipative encrgy
of the electrical oscillations developed by elec-
tromagnetic waves 1n the cireuit in which said

sensitive element is ineluded, in combination
with a signal-indicating deviee.
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28 In a system of space televrephv, the |
combination of a signal-indicating device and

an. eleotroreceptlve device, said: electy orecep-

tive device comprising a sensitive element
adapted to utilize the dissipative energy of

‘the electric oscillations developed in the cir-

cuit in which it is included for controllnw
ea1d signal-indicating device.

99, A receiver ior speoe-teleﬂ*reph ewnale I

10 .comprising a sensitive element of small mass

L5

20

25

32

and small specific heat and adapted to be

- heated by the oscillatory electric currents de- | tion with a eircuit ettuned by capacity and

inductance to the frequency of the transmit-
ted electromagnetic signal-waves and includ-

veIOped by electromagnetic- waves in the cir-
cult in which said receiver is included.

30. A receiver for space-telegraph ewnele |
comprising a sensitive element of small mass

and small specific heat and adapted to be

heated by the oscillatory electric currents de-,

veloped by eleotroma,onetlo waves 1n the cir-
cult in which said receiver is included, in Com-
bination with a signal-indicating device.

31. A space - telecrreph recelving system
comprising a circuit attuned by capacity and
“inductance to the frequency of the transmitted
electromagnetic signal-waves and including a

sensitive element which 1s rapidly responsive

-as regards temperature to the oscillatory elec-
~ tric currents developed by said eleetromew—
‘netic signal-waves in said circuit.

32. A space - telegraph reoelvmg system |
comprising a closed resonant circuit attuned to
. the frequency of the transmitted electromag- .

netic signal-waves and including a sensitive

~ element which i1s.rapidly responsive as re-

35

40

45
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00 netic swnel -waves in the circuit in which seld

gards temperature to the oscillatory electric

currents developed by said electromagnetic.

signal-waves in said resonant circuit.

| 33 A receiver for space-telegraph signals
‘comprising a sensitive element of small ther-
mal time constant and adapted to be heated

by the oscillatory electric currents deveIOped
by electromagnetic signal- waves in the cir-

cult in Whmh sald receiver is included.

34. A receiver for space-telegraph signals
comprising a sensitive element of small ther-
mal time constant and adapted to be heated

by the oscillatory electric currents developed

by electromegnetw signal-waves in the circuit
in which said receiver is included, in combina-
tion with a signal-indicating devwe
-35. In a space- teleo'ra,ph recelving eystem

an elevated receiving - conductor adepted to
have electrical oscillations developed therein
by electromagnetic signal-waves, in combina-
tion with a receiver for space- teleo‘reph S1g-
nals comprising a sensitive element of smell
mass and small specific heat and adapted to be

heated by oscillatory electric currents or elec-

trical oscillations developed by electromag-

~ recelver is included.

65

-86. In a space- teleﬁ'raph rece1vmcr system,
an elevated recelving - conductor edapted to
have electrical oscillations developed therein

by electromagnetic swnal-wa,ves, In oombme-'

element which is rap:
gards temperature

tion with a sensitive element of small :msass

and small specific heat and adapted to be
heated by the oscillatory electric currents de-
veloped by electromagnetic signal-waves in
the circuit in which said receiver is included,

and a signal-indicating devwe aesometed vv1th
said receiver.

37. In a speee—televmph recelving evstem
an elevated receiving -conductor adepted to

have electrical oscillations developed therein

by electromagnetic signal-waves, in combina-

Ing a sensitive element which 1s rapidly re-
sponsive as regards temperature to the oscil-
latory electric currents developed by said

electromagnetic signal-waves in said circuit.

38. In a space-telegraph receiving system,

an elevated receiving -conductor edepted to
have electrical oscillations developed therein
| by electromagnetic signal-waves, in combina-
tion with a closed resonant circuit attuned to

the frequency of the transmitted electromag-
netic signal-waves and including a sene1t1ve
icly responsive as. re-
to the oscil
currents developed by said él

- 39. Ina space-telegraph receiving system,
an elevated receiving-conductor adapted to
have electrical osollletlons developed therein
by electromagnetic signal-waves, in combina-

tion with a receiver for space-telegraph sig-

nals comprising a sensitive element of small

thermal time constantand adapted tobe heated

latory electric
ectromag netic
signal-waves in said resonant circult.
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by the oscillatory electric currents developed

by electromagnetic signal-waves in the circuit

in which eeld recelver i1s included.
~ 40. In a space-telegraph receiving system.

an elevated receiving-conductor edepted to

have electrical oeo1llatlons deveIOped therein
by electromavnemo signal-waves, In combina-
tion with a receiver for space- telegraph sigo-
nals comprising a sensitive element of small
thermal time constantand adapted to be heated
by the oscillatory electric currents developed
by electromagnetic signal-waves in the circuit
in which said receiver is included, and a sig-

nal-indicating device associated vvlth said re-

CelVer.

41. A receiver for epece telegraph signals
comprising a sensitive element of small ther-
mal time constant and adapted to transform
the energy of the electrical oscillations devel—
oped by eleotromev'netlo signal-waves in the
circult in- which 1t is 1noluded into thermel
energy.

492. In a epece-teleo‘reph receiving system.,
an elevated receiving-conductor edepted to
have electrical osollletlone developed therein
by eleotromecrnetm signal-waves, in combina-
tion with a receiver tor speoe-teleoraph sig-

‘nals comprising a sensitive element of small

thermal time constant and adapted to trans-
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form the energy of the electrical oscillations

~wavesin
Into ther-

developed by electromagnetic signa
the circuit in which it is included
mal energy.

43. A receiver for space -telegraph signals
comprising a sensitive element of small ther-

‘mal time-constant and adapted to transform

the energy of the electrical oscillations devel-
oped by electromagnetic signal-waves in the
circuit in which it is included into thermal en-
ergy, and a signal-indicating device associated
with sald receiver. | |

44. In a space-telegraph receiving system.,
an elevated receiving-conductor adapted to
have electrical oscillations developed therein
by electromagnetic signal-waves, in combina-
tion with a receiver 1'01 space- teleﬂ*t aph s1o-
nals comprising a sensitive element of small
thermal time constant and adapted to trans-
form the energy of the electrical oscillations
developed by electromagnetic signal-waves in
the circuit in which it is included into ther-
mal energy, and a signal-indicating device as-
soclated with sald receiver.

45. A receiver for space-telegraph signals
comprising a sensitive element adapted by the
changes effected in its dissipative resistance
by the ener gy of electromagnetic signal-waves
to produce indications in a Smta,ble signal-in-
dicating device.

46. Tn a space-telegraph receiving system.,

an elevated receiving-conductor adapted to |

767,971

have electrical oscillations developed therein
by electromagnetic signal-waves, in combina-
tion with a sensitive element adapted by the
changes cffected in its dissipative lb%i%tﬂ.-l'](:@
by 030111&11013 electrie currents to produce in-
dications in a surtable signal-indicating de-
vice.

47. In a space-telegraph receiving sy sten,
the combination of a S]onal indicating device
and an elecmoleceptwe device, said “electro-
receptive device comprising a sensitive ole-
ment adapted to be heated by the oscillatory
electric currents developed in the circuit in
which it 1s included and to thereby control
sald signal-indicating device.

48. In a space- teleﬂmph recelving systen,
an elevated receiving-conductor adapted 1o
have electrical 0501]1.:1131011% developed therein
by electromagnetic signal-waves, in combina-
tion with a 1011a1 111d1mtmn device and an
electror eceptive device, said electroreceptive
device comprising asensitive elementadaptoed
to be heated by the oscillatory electric cur-
rents developed in the circuit in which it is
included and to thereby control said sienal-
indicating device.

In teqtlmonv whereot Thave hercunto sul-
seribed my name this 9th day of August. 1909,

JOHN STONIE STONE.

Witnesses:
Krrex B. ToamLiNsoxn,
JEREMIAH TooMREY.
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