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. referred to a variation of current will take
- place in the inclosed gas or vapor, and this’
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o all whom it ma 1 COTLCETTL:
Be it known that I, Perer CooPrr HDWITT

a.citizen of the Umted States, and a reeldenh
~of New York, in the county of New York ana
State of New York have invented certain new

and useful Improvemente in Methods of Am-
plifying Electrical Variations, of Whlch the
following is a specification. |

In certain patents granted to me September ‘
17, 1901, notably in the patents numbered
682,695, 682,696, and 682,697, attention is

called to the fect that the resistance of an in-

closed vapor or gas carrying current in an elee-—

tric eircuit varies inversely with.the current

carried by the vapor. Accordingly if a vary-

Ing potential be applied to an apparatus of

the general character described in the patents

variation of current will affect the entire cir—

cuit in which the apparatus is included, and

if the circuit is so arranged that the gas or

vapor apparatus shall represent a eon51de1-
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- paratus..
‘self of the peculiar features of electrical re-

of ¢

able portion of the total resistance of the cir-
cult the variations of current thus caused in

the conducting gas or vapor will cause com-

pera.tlvely large V&I‘IELtIOHCi In the ent1re 011- |
cuit. | |

It is. customar y to opera,te electric mrcults’-
for various purposes by causing variations of
potential in the circuit, such variations being"

utilized to influence appmprlete receiving ap-
In the present invention I evall my-

sistance of a gas or vapor_conductor to vary
or magnify the effects pr oduced by potentlal
Verla,tlons 1n a circuit. |
By virtue of the described ehereetemsmcs
gas or vapor conductors it 1s impossible,
for inStenee, to translate variations of poten-
tial 1n a circuilt into variations of current or
quantity, and inasmuch as the conducting gas
Or vapor responds pr eetiea,llstinetenta,neously
to the applied variations of potential currents

of any practical rapidity or frequency can be
‘made to undergo the described transformation

and produce their effects npon a suitable re-
celving apparatus.

|

| ﬁ_The resistance of

| anincrease of applied potentml isan increased
flow of current, the original electr 10‘11 mpulses

1n the circult may produc:e magnified effects as
compared with those which the same impulses

would produce if applied directly to the re-

celvers.

The drawing herewith is a dlaﬁ'ram of ) typ—-
lcal circuit embodymﬁ' my: invention.

In the drawing, 1 1sa suitable source of cur-
rent supplying a circuit 2.
circult are a transmitting or potential change-
1ng apparatus 3 and a receiving apparatus 4.
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Included in the

60.

The transmitting apparatus may be a tele-

graph-relay, a telephone-transmitter, or any

“other device adapted to vary the potentml of
The receiving

the current in the circuit 2.
apparatus 4 may be any suitable receiver
adapted to respond to variations of current 1n

‘the line.

A circuit made up as desel ibed 1s common

enough in the electrical arts.
- The improvement forming the subject of the:
present application consists in causing the de-

N

scribed circuit to be affected by the peculiar
action of an inclosed gas or vapor apparatus,

(shownat 5.) This apparatus may he such an

apparatus as desembed in my patentsabove re-
ferredtoasa’"'gas”or “‘vapor” electric lamp,or
it may be an apparatus generally similartosuch
a lamp, but having no light-giving quality by

-reason of being specially adapted to the pur-

poses of this invention without regard to the
matter of light.

may be made with a comparatively short gas or

vapor path and having such cross-section that

with the current nor mel]v traversing it the va-
Por or gas may become but faintly ﬂlummous

" the circuilt outside the device
5 1s-practically constant except for the slight
variations introduced through the instrumen-

For this purpose the device
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tality of the potential- chencrmo_‘ apparatus 3*--f |

Astheresistance of the deviced varies substan-
tially inversely with the quantity of the current.

flowing, or, to put it another way, requires a

definite voltan‘e to passadefinite current there-
through, any dlmmutmn for instance, of the
potential applied to its .t_ermine_le by reason of
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As the practical result of | an increase of resistance on the part of the de-




vice 3 will result in not only
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the diminution
of flow of current due to the increased resist-
ance of the device 3, but also to an additional
dlmmutlen due to the change brought about
in thedevice 5 by the decreased cur rent result-
ing from the decreased potential at the termi-
nals of the device 5. T.ikewise an increase of
potential at the terminals of the device 5 due

to a change of resistance in the outside cireuit .

will cause an increase of current-flow there-
throungh greatly in excess of the change due
t0 the change of resistance in the other por-
tions of the circuit. In other words, the
changes of resistance in other portions of the
circuit than the device 5 bring about such va-
riations of conditionsin the demee 5 as to aug-
ment the variations of current-flow thmuo‘h
the entirecircuit. Itshould be borne in mlnd

however, that the resistance of the other por-
tions of the circuit than the device 5 serves in
a measure as a balancing resistance for the
ced. Otherwise a deelease of resistance
1n the external circuit might result in a con-
tinuing unchecked decrease of the total resist-
Ance of the circuit including the device 5.

The device 5 itself, however, has 1n a measure
a self-corrective tendenev within certain himits
due to Internal variations of resistance result-
ing from changes in its temperature. The
temperature of the device 5 must be taken into
consideration when measuring the device for

ohmicresistance, as its ohmic resistance varies
with the tempemt,m e which 1s brought about
by variations in the flow of currentand also by
the surrounding conditions. The method of
controlling theee 1s set forth in the patents
her elnbetore referred to. The variations in
the amount of current through which the de-
vice 5 may be made to operate may be made
quite wide by constructing it with the required
heat-radiating capacity.

It will now be understood that the receiv-

ing apparatus 4 will be affected by a compara-

twely large current and will respond with
greater certainty and effectiveness than if
othermse would.

The same amphﬁemen of the effects of po-

tential changes in the circuit takes place |

whatever be the deﬁ'ree of potentul 1NCrease
or variation.

When the resistance ef the element 5 is
made a considerable portion of the total re-

sistance of the elremt the effect of the changes
of resistance in the element named will be

781,002

very marked, especially when the source of
supply 1s GIG&L

By reason of the gaseous condition of tlhe
conducting medium employed the oas or va-
por apparatus responds instantly t0 potential
changes in the current without essential Joss
of energy. In this respect it differs from
other materials or substances, hecause in such
other materials or substances worlk has to be
done In the process of reducing the resistance,
whereby a loss of eneroy is mused and the
time element becomes a considerable factor,
while 1n my apparatus the amount of materi: 1
so affected is so small that the encrey required
to produce the result may
lected. _

Means for starting the tlow of current
through the apparatus are set forth in the
patents hereinbefore referred fto.

I claim as my invention —

1. The method of amplifying potential va-
riations caused in an clectric circuit, whicl
consists 1n applyinge the said variations to a
qmehly-1eep0ndmu medium in the cireuit,
thereby causing a change in current- ﬂow
through such medlum, and by such change of
current-flow producing in such medium a
change of specilic resistance resulting in a
still further change in current-flow thmmh
the circuit.

2. The method of ‘mehi\*mu CNOTrYY Valla-
tlons caused in an eleetrie cireuit of which an
inclosed gas or vapor forms part, and of trans-
lating the cffects of such amplified variations,
whwh consists 1n atfecting the conducting gas

-apor by variations of current, transform-
Ing such variations of current into variations
of resistance, and applyine such currents to
a suitable translating device.

3. The method of mnphlvmﬂ CNergy varin-

tions caused in an electric circutt including an

inclosed conducting oas or vapor and elee
trodes therefor, W]HL]} consists m affectinge
the eonduetmu‘ gas or vapor by variations
of current, and thueby transtorming such
variations into corresponding ampllhml Vil
riations of current.

Signed at New York, in the county of New
York and State of New York, this 9th day of
\i[ﬂﬁr A. D. 1902.

PETER COOPER HEWITT.

Witnesses:

War. H. Carrr,
Greorar H. SrockBrivagis.

be practically newe-
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