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To all whom it may COTLCCT T
Beit known that I, PETER COOPER HEWITT,

a cltizen of the United States, and a resident
of New York, in the county of New York and |
State of New York, haveinvented certain new

and useful Improvementsin Methods of Con-
trolling Gasor Vapor Kleetric Lamps, of Wthh
the followmo* 18 a specification.

My invention relates to a method of pro-
ducing light by means of electricity travers-
ing a gas or vapor, the special objeet of the
invention being to control the electrical con-

duetivity or resistance of the gas or vapor by

means which will be deser 1bed in the present

specification.

I have found that under proper LOHdlthllS

a gas or vapor inclosed within a suitable ves-
:jsel or container can be made to control the

flow of current under the influence of a given
difference of electrical potential through the
medium of its resistance. I havealso found
that the elecirical resistance of a conducting

gas or vapor bears a definite relation to the
density of the gas or vapor.

I have further
found that it is possible so to control the den-
sity of an inclosed gas or vapor acted upon
by an electric current as to maintain that

density at a predetermined degree, rendering
its conductivity sufficiently stable and suit- .
able for service as a light-giving medium, its
efficiency in that 1espect bemo* exeeedmwly |
great.

My present inventionaims to provide means .
for such control of the density of the gas or |
vapor which is acted upon by .the,eurrent-

flowing as to render its naturally-variable re-
sistance controllable and stable, and thereby
produce a highly efficient and commercially
useful electric-lighting daevice.

I havefound that the conductivity of acon-
ducting gas or vapor increases as its density
decreases up to a certain limit, beyond which

decrease of density the conductivity dimin-

ishes with further attenuation of the gas or
vapor. Starting from the condition of maxi-
mum conductivity, in other words, the re-
sistance increases as the result of either an
increase or a decrease of the vapor density.
The first step toward controlling the density
of the gas or vapor is taken when it is in-
closed in a container of definite wvolume,.

[—

temperature. .

' When the gas or vapor has been so inclosed,
the density of the conducting-path may then

be varied by providing outside this path one -

or more chambers into which a portion of the
gas or vapor can be made to pass or by the

condensation or volatilization of snitable ma-

terial held within the container. The total

55

density is a function of the pressure (as de-

termined by the limits given to-the container
through its length and radius) divided by the
The density in any selected
portion of the vapor inside the container de-
pends upon the temperature of that portion
as modified by the pressure affecting that por-
tion. The effect of temperature in decreas-
ing the density in a portion of the container

by attenunating the vapor may be in part cor-

rected by an 1ncrease in pressure.

In an operating lamptheactive agent which
can be relied upon for producing the effects
of light and heat is the current. In con-

structing an electric vapor-lamp designed for

60
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service as an efficient light-giving medmm

the object should be to pmwde means for so
controlling the effects of the current as to
make the lamp self-regulating, so that the
heat developed by the current shall vary the

density of the vapor and incidentally the
pressure, the whole being accomplished in

such & manner that an increase of current-

flow, and .consequently of heat, shall produce

an 111(3reased vapor remsbance, thus cutting
down the current and reéstablishing nor ma,l
couditions. This may be aecomphshed by
properly selecting the conducting medium
and the length mnd radius of its eontamer,

thus determlmnﬂ' the normal pressure of the

vapor, and by prowdmﬂ' a suitable heat-ra-
diating capacity for the lamp notonly through
such careful selection of the length and ra-
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dius of the container, but also through prop-

erly selecting the thickness of the walls and
in some mstences providing one or more Spe-
cial cooling-chambers for assisting in the ra-
diating of heat, Inasmuch as the radiation
of heat takes place at the circumference the
temperature of a vapor through which an

95

electric current is flowing must necessarily -

vary throughout from ClI‘CHIIlfel ence to cen-

ter, being highest at the center and lowest at

the circumference. Accordingly a vapor car-

109
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- nersurfaceof the wall and the so-called ¢‘ con- |
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rying current will have a varying density,
decreasing along the radius from the circum-
ference to the center. If now the density of
the vapor in the container, where no current
1s passing, is at or below the density of maxi-
mum conductivity, the zone which nearest
approaches the state of maximum conduectiv-
1ty when current is permitted to pass will be

at the circumference, the vapor resistance in- |

creasing along the radius from the circumfer-
ence to the center inversely as the density

due to the attenuation caused by heat from |

the current. When the density of the vapor
in the container is greater than the density of
maximum conductivity, the vapor resistance
will decrease along the radius of the conduct-
ing-column from the circumference to a point
where the vapor is attenuated to the density
of maximum conductivity, and from that
point to the center the density will be below
the state of maximum conductivity, and con-
sequently the vapor will be of greater resist-
ance toward the center.

If we adopt such a density of the contained
gas or vapor that the zone of maximum con-
ductivity orthe zone nearestapproaching that
state 18 at the circumference of the vapor, we
run the danger of exposing the substance of
the container to injury from the effects of the

> eurrent, and 1n practice I have found that it

is not advisable to expose the container to
this danger; but 1 have also found that
with a wvapor whose total normal density
when no current is passing isat or below the

condition of maximum conductivity I can se-

lect a radius sufficiently large to cause the
accumulated vapor at the circumference due
to the heat developed when the current be-
gins to flow to have a resistance greater than
that of maximum conduectivity, whereby the
condition mentioned in the preceding para-
graph is attained, or I can select a radius
large enough so that the heat generated by
the current will not endanger the container.
Thus it will be seen that the best available
working condition for a lamp of this class is
generally one in which the density is some-
what above the state of maximum conduc-
tivity. In this condition the zone of greatest
conductivity is an annulus located along the
raaius between the center of the contained
tube or chamber and the inner wall thereof.
Bearing in mind that the conduectivity of the
gas or vapor 1s greatest at a given density

or attenuation, the fact noted indicates that

the stratum of gas or vapor between the in-

dueting zone” is of greater density than that
of maximum conductivity. The successful

operation of a gas or vapor lamp appears to |

depend upon the proper control of the den-
sity of this outer stratum, thus determining
the pressure of the said stratum upon the

conducting zone and controlling the total con- |

ductivity of thelamp. The gas or vapor den-
sity In various parts of the container is gov-

erned by the temperature of the conducting |
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' medium, and this temperature may. be ré-

carded as the resultant of two factors or
agents—Ifirst, heat generated by the current
traversing the gas or vapor, and, second, the

rate of heat radiation or heat emission there-

from per degree of difference of temperature.
As in other electric lamps, the real control-
ling agent in a gas or vapor lamp constructed
to be nsed at a constant voltage is primarily
the resistance; but inasmuch as the resist-
ance of a gas or vapor depends upon its den-
sity, and as the density depends on what may
be called the ‘‘resultant temperature” due to
the differential effects of the heat developed
by the current and the heat radiated or emit-
ted by the lamp, the controlling agent in a
lamp of this class is practically the ratio of
temperature of the gas or vapor as influenced
by the pressure to the heat-dissipating ca-
pacity. If this temperature can be main-
tained definite at predetermined pressure,
the ratio of density will be definite, and hence
the conduectivity or the resistance of the con-
ducting medinm will be definite with respect:
to a definite current. In lamps wherein a
vapor 1s produced by the volatilization of
a suitable substance contained within the
tube or chamber the same law holds good,
bearing in mind that the density may in-
crease with the temperature, although in such
cases the relation of the volatilizing or boil-
ing point of the substance employed to the
temperature at which it is intended to op-
erate must be taken into consideration. In
such lamps a properly-selected vapor temper-
ature maintained by the regulation of the
heat emission will accord approximately re-
liable self-regulation, the supply of fresh
vapor to compensate for the condensation re-
sulting from any cooling process being auto-
matically responsive to the demands of op-
eration. It follows that a lamp of this char-
acter in order to be stable should be so con-
structed that when the density of the gas or
vapor hasreached the point thatis best suited
for practical operation the rate of emission
of heat from the lamp should be the same as
the rate of development of heat caused by
the passage of the current. In other words,
the gas or vapor employed as the conducting
medium should be confined in such a manner
and with such surroundings that the ther-
mal conditions inside the containing tube or
chamber shall remain unchanged or shall
correct themselves under varying conditions
of imparted heat due to a varying flow of
current at any given timme. Should the heat-
radiating capacity of the lamp be either too
great or too small with respect to the cur-
rent, the resultant temperature would cease
to be a corrective factor and the vapor den-
sity and lamp resistance would be unstable
and the lamp would cease to be self-corree-
tive in its action.

In accordance with what has been sug-
gested above, self-regulation in lamps of this
class may bve attained by subjecting the

79

8o

10

95

IO

105

11O

115

120

125

I30



10

682,695

gas or vapor path to such surrounding con-

d1t10ns as to secure theradiation or emission
of heat at a predetermlned rate, or means

may be provided in addition to the regula-

tion of the heat emission for supplying add1-
tional vapor, as from vaporizable material, to
the conducting medium as the densu:y of
the vapor-path tends to become too attenuated
and so have a tendeney toward increasing

the density due to increase of temperature by |

- this means instead of decreasing density.

In the accompanying drawings I have illus-

- trated several formsand arran gements of gas
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and vapor lamps adapted to serve for carry-

ing out my invention.

In the drawings, Figure 1 is a section of a |
lamp adapted to contain a suitable gas the

density.of which will decrease with an in-
crease of temperature. FKig. 2 is a similar

view of a lamp in which the gas will mnlntam-

a constant total density. Fw' 3 represents
in section a vapor-lamp eontalnlnﬂ* a volatil-
1zable substance, and so arranged that the
density will increase with an increase of tem-
perature. Fig. 4 similarly represents a va-
por-lamp whereln the density of the vapor
varies in a prescribed manner with the tem-
perature. Iig.
with variable - vapor density; the same being
surrounded by a transparent jacket provided

with means for Ede usting the amount of heat

abstracted at a given tune and Fig. 6 is a
similar view of a lamp with constant denelty
surrounded by a transparent Jaeket with a
variable draft to enable- varying the tem-
perature the lamp my attain.

In Fig. 1 the main portion of the container
18 represented by a tube 1, within which are
held two eleetrodes 2 and 5 of pureiron, the
former of which may represent the anode
and the latter the cathode. At each end of
the tube 1 in this figure I have represented &

‘bulb or enlar O'ement 4 extending beyond the
electrodes in sueh a manner theb the gas eon-

45

tained in these bulbs will be mnlnly outside
the conducting-path between the electrodes.
The contained gas may be a mercury vapor
or nitrogen or other suitable gas. Conduec-
tors 7 and 8, of
electrodes 2 and 5, respectively, are sealed
through the glass and covered for a consider-
able dlsta,nee inside the container with glass

~ or other good heat—resrstlnn' non-eondnetlnw

55
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material. Generally the covering of such
material will extend as far as the electrodes,
as illustrated at 10 10. In the operation of

this lamp a portion of the gas or vapor is

forced into the bulbs or enlaxgemente 4 4,
thus bringing about a condition of var 1a,b1e
denelty Wlthlﬂ the lamp due to the attenua-

tion caused by the heat of the current.
In Fig. 2 I illustrate a lamp of constant

~ total densﬂy at all working temperatures.

In this lamp the bulbs or enlnl gements are
dlspensed with and practically all of thegasor

o represents a vapor lamp

platinum, leadmn* to the |

vapor may be a mercury vapor or n1tr0ﬂ'en
or other suitable gas.
The lamp illustrated in Fig. 3 has

at 5. This material may be a pnddle of mer-
cury. In this form of lamp the density of
the vapor will increase with the temperature,
although the cooling-chamber 4 may serve to
condense a portion of the vapor. |

Fig. 4 1llustrates a modification of the
lamp shown in Fig. 3, whereby the density
may be made to varyin a prescribed manner
with the temperature through giving to the

 enlargements 4 4 a deﬁmte containing and
heat-radiating capacity, the enlarn"ed por-

tions lying outSIde the eondnetmﬂ' vapor
path. |

In Fig. 5 I show a vapor- lan:lp Gontalmn &
volatﬂlrable material, the entire lamp belng

' surrounded bya trensparent jacket 18, closed
at the bottom and having openings 19 19,
{ with which similar openings 25 in an adj ust—
i able ring 21 are adapted to 1nesh when moved -

to the proper position. The jacket 18 is sus-

| pended from a ecap 22, through which the

leading-in wire 7 passes on its way to the elec-
trode 2
wire 7 by any suitable means, as by the seal-
ing of the wire into the cap. The connec-

as its -
cathode some volatilizable materla] as shown

75
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The cap 22 may be secured to the

95

twn between the cap and the jacket may be -

made by means of screws 23 23, passing

through the cap and engaging with a bead:

or beads 24 on the jacket. Where the screws
pass through the material of the cap, pieces

of metal 25 29 may be secured to the cap in
order to hold the screws, or a band or ring of

metal may be secured to the cap for the same
purpose.

may be maintained between the lamp proper
and the jacket through the regulation of the
openings 19 by means of the ring 21.
shows a simtilar draft-varying dev1ee in ¢on-
nection with a lamp similar to the one illus-
trated in Fig. 2. In this arrangement, how-

ever, the draft 1s regulated at 1;11e lower end

The upper end of the jacket 18 is
open, and within limits any desired draft

Fig. 6

100
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by the adjustment'in a vertical direction of
a cap or end piece 26 through the medium of

screw-bolts 27 27, passing through suitable
flanges 28 23 on the Jower end of the Jaeket
18 and on the cap orend p1eee 26.

‘The principles laid down in the presentr

specification are embodied in praetwal form
in a lamp in which the container is of glass,
having a bore three-quarters of an 1neh in
dlameter the length between the electrodes
being ﬁfty-four inches and the chamber lying

_nut31de of the path of the current having a

radiating-surface equal to a spherical area
three 1nehee in diameter. The positive elec-

trode will beconstructed of pureiron held in

place by a supporting-pillar of glass, through

I15

120

125

which the platinum leading-in wire passes.;

The negative electrode may be a puddle of

130

mercury, as shown, and a platinum leading-in -

‘vapor 1s in the conducting-path. The gasor | wire extending tllrouﬂ'h the walls of the Vessel
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will connect the mercury with the external cir-
cuit. Such a lamp will run on a carrent of
approximately one hundred and twenty volts
and pass approximately four amperes when
the surrounding temperature is that of an
ordinary room—say seventy-five degrees.
The aboveis given merely as an illustrative
lamp. By varying the proportions and di-
mensions the current consumed by the lamp
may be varied from the above within wide
limits, and the lamp may be made to adapt
itself to the conditions of any circuit, and
the lamp may be constructed to run on con-
stant-voltage circuits of widerange of voltage.
The lamp may be started by any of the de-

vices such as are described, for example, in

my pending application, Serial No. 11,605,
filed April 5, 1900.

The foregoing specification relates, prima-
rily,to means for controlling the conductivity
or resistance of a gas or vapor lamp by the
means described, the object being to main-
tain a uniform resistance or conducting power
under generally uniform conditions of outside
temperature, as when a lamp of this sort is
intended to give light in a confined space.
It is possible, however, by varying the exter-
nal temperature through such means as are
illustrated, for example, in Figs. 5 and 6, or
by any other simple means, to produce the
same conditions of stability under a constant
lower temperature; but in that case the lamp
resistance will be decreased while the cur-
rent is incereased, as well as the candle-power
of the lamp, the electromotive force remain-
ing stationary. Having selected some lower
outside temperature, thereby causing a more
rapid radiation of the heat, the lamp will
regulate itself in the manner hereinbefore
described so long as the outside temperature
remains at the lower degree. These princi-
ples furnish a means for increasing or de-
creasing the brilliancy of the light emitted
by a lamp of this class without impairing its
efficiency, as the watts consumed are varied
by varying the actual resistance of the lamp

itself, as will be readily understood.

In certain other applications filed by me—
for instance, Serial Nos. 11,605, 11,606, and
11,607, filed April 5, 1900, and Serial Nos.
44,648 and 44,649, filed January 25, 1901—
claims are made to certain features which
are disclosed herein.

I claim—

1. The method of maintaining an approxi-
mately definite resistance on the part of a
lamp having a vapor or gas path, which con-
sists in heating the gas or vapor, by the pas-
sage of the electric current therethrough, to
such a temperature that the region of great-
est conductivity is between the axis of the
path and the circumference thereof, and pro-
ducing a rate of heat radiation equal to that
of the heat development at a predetermined
temperature.

2. The method of producing light by the
passage of eurrent through a gas or vapor

882,695

path, which consistsin generating heat by the
passage of electric eurrent through the vapor
or gas path, thereby modifying the density ox
the vapor or gas, and maintaining that den-
sity at the required degree by radiating heat

| therefrom at the same, or approximately the

same, rate as heat is developed therein by
regulation of the surroundings.

3. The method of controlling the resistance
of an electrie lamp having a vapor or gas path
and a definite heat-radiating capacity, which
consists in passing eurrent through the vapor
or gas path thereby generating heat, and ra-
diating the heat thus developed at such rate
as to maintain the temperature and thereby
the vapor density at a predetermined degree.

4, The method of controlling the resistance
of an electrie lamp having a vapor or gas path
and a definite heat-radiating capacity, which
consists in passing electric current through
the gas or vapor in such quantity as to de-
velop heat within the limits of the heat-radi-
ating capacity of the lamp, and thereby main-
taining the temperature and the vapor den-
sity at a predetermined degree.

5. The method of controlling the resistance

of anelectriclamphaving a vapor or gas path,

and a definite heat-radiating capacity, which
consists in mutually correlating the current
flowing and the heat radiated by the lamp so
as to maintain a predetermined vapor or gas
density in the conducting-vapor, whereby the
rate of heat radiation from the lamp is made
dependent upon the resistance offered by the
vapor or gas path, to the current flowing.

6. The method of operating electric gas or
vaporlampsof thecharacter described, which
consists in governing the resistance of the
lamp by the density of the vapor or gas path,
governing that density by the temperature
thereof, and governing such temperature by
the heat-emissive capacity of the lamp.

7. The method of operating a gas or vapor
lamp of the character described, which con-
sists in governing the current flowing there-
through by the resistance of the lamp, gov-
erning the resistance by the vapor tempera-
ture, and controlling the vapor temperature
by the heat radiation of the lamp.

8. The method of controlling the current
flowing through a gas or vapor lamp of the
character described, which consists in con-
trolling the temperature of the lamp by pre-
determining the heat - radiating capacity,
thereby controlling the density of the gas or
vapor path and thereby controlling the resist-
ance of the gas or vapor path, whereby the
current flowing is controlled at definite vol-
tage.

9. Themethod of controllingthe varying re-
sistance of a vapor carrying current, which
consists in maintaining the heating effect of
the current approximately constant by means
of varying the heat-abstracting power of the
surroundings in direct ratio to the current
passed. :

10. The method of varying the current
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| | passed by an melosed vapor pa smﬂ' cmrent 1
‘at constantvoltage, which consists in varying
the heat- absmaclmﬂ* power of the surlound-'-“

. Ie

- esaees

ings with the current used so as to memtam

_ the ratio of vapor resistance to vapor tem-_-*
- per ature approximately constant. | -
~~ 11. The method of ma,nufaeturm@ a 2as or-_'
vapor lamp of the character deseubed which
consists in inclosing a saitable gas or vapor, |
and so plopomomnﬂ' the length and eross- |
~ section of the inclosing eha,mber to the con-
tained gas or vapor that the cooling e:

 the chamber will equal the heat absorbmn‘

20,

~capacity of the gas or vapor for a dete1 mmed;

temperature.

- 12, The method of pmduelnﬂ‘ and mamtam-f
- ing light by the passage of electric current
throuo‘h a gas or vapor path, which consists

in conﬁnmn‘ the gas or vapor within definite

limits sulted to the density to be maintained,
modifying the density of the gas or vapor by
~ the passage of the current untila suitable op-.
- erating density is obtained, and maintaining {
the densﬁ} atthe required degree by radlatmm

heat from the gas or vapor at the same or ap-

proximately thesamerate asheatis developed

therem at a definite temperature |

36
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. from the gas or vapor at appremmately the
same rate as heat is develo‘ped therem atsaid

{0
45
5O
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13. Themethod of producing and mamtam-

ing light by the passage of electric current
thloun‘h a gas or vapor path, which consists
in hedtmﬂ' the gas or vapor by the passage of |

the current a,nd thereby modifying the density
until a snitable operating temperature is ob-

tained, and maintaining such deunsity by giv-

ing to the lamp a c&paelty for radiating heat

temperature.

14. The method of adaptmw a n'as or vapor.
to pass electric current on a eons‘rant-poten- __
tial circuit, which consists in heating the gas -
- or vapor by the passage of the current modi-

fying its density and so confining the gas or .
{ vapor a normal denblty adapted to produce

low resistance, passing an electric current

vapor and disposing the surroundm pﬂI‘tb

that the thermal conditions within the con-

fining-chamber remain practically constant.
- 15.

operation has been reached by the radiation

of heat at an equal rate through a proper di- :
mensioning and dlSpOSlthﬂ ef the surround-

Ing parts.

16 The method of producing and mamtam- |
ing light by the passage of electric current |
at definite voltage through a gas or vapor path |
“which consists in first eonﬁmnw the gas or 1

vapor within a container of approp’riete heat-
| the vapor so formed to drive vaporous, 1m-

‘puritiesin the inclosure to a point outside the

radiating eapacity; producing in the gas or
vapor a “density suitable for efficient work-
ing and then causing the thermal conditions
within the gas or vapor to operate automat-

fect of

The method of producing and maintain- :
ing light by the passage of electrlc carrent .
- thrmwh a gas or vapor path, which consists
in developing bheat by the passage of the cur- |
rent through the gas or vapor and nullifying
or offsetting the heat developed by the pas-
sage of the current after the limit of efficient

_,consmts in inclosing a vapor w1thm sueh lim-
‘its as will produce a normal density adapted} e
to give it a definite low resistance, and pass- =~ .
ing through such vapor, as the sele conduet- - -
ing medlum a-current of electricity of con- -

95

—

1(3.:1;11_')7 in oppomtmn to en abnormel ehanﬂ'e of

‘the density selected.” TS
| ‘The method of- contmlhnﬂ‘ the 1"esmt-”___.“- .
ance of a gas or vapor lamp for increasing or
‘decreasing the lighting cepamty of .the Iamp, R
which consists in varying the heat-abstract- -
ing capacity of the surroundings of the lamp‘:,_'.'fi'f__fl
-_ 'and thereby varying the cu rrent consumption. =~
.. 18. The method of ploduelno' light, which~

17..
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GOHSIStS in inclosing a gas or vapor: Wlthl‘ﬂ.'_5_-.'“..""-;.__:'_;'_._
such limits as to predetermme its normalden-
sity as suited to a definite current, and: ren-.- -
dering the vapor light radiant by the passage. SOEEEE
'of electric current to which it is’ adapted do

19. The method of producing light, Whleh
consists in inclosing a Vapor-producmn' ma- - - o
terial within sach lnmts as to predetermine = ..

the normal density as snited to a definite cur- -~

rent, creating a vapor from such material by 85
heat and leudermn‘ the said:-vapor light ra=.
diant by the elect.lle eun ent to Whleh 113 IS
 adapted. - ST

- 20; The method of pmduunﬂ* hwnt whleh'_;. AR
90

Sldera,ble quantlty and of a veltdﬂ‘e addnted
to the resistance of the vapor. -

21, The method of produemﬂf flwht whlehf

consists in inclosinga xapor-preduemw agent

within such limits.as will give to the produced.
vapor a normal density adapted to produce

low resistance, developmﬂ' vapor from such
agent by heat, and passing through such va-

100

por, as a sole conduetmr—r medmm an electric

current of considerable quantﬂy and of avol-
tage cerrespondmﬂ' to the low remstanee of the

'\apor

'92. The method of ploduunn lwht whlch
consists in 1inclosing a vapor- produelno' agent

10K

within such limits as will give to the produced '

through the said agent to first produce vapor

110

of the norm&l density from it and then bring-
ing said vapor into a hwht-radmnt condwmn_ o

by means of electrl(nty

23. The method of producmn‘ hght which |
‘consistsin inclosing a volatilizable substance

within such limits as will eause the vapor pro-.

duced therefrom to be of a density nearits '

point of lowest resistance to an eleetric cur-
| rent, subjecting the substance to heat and
_thereby developing vapor, and passing into

the vapor an electric current of low voltage.
24. In the production of light, the method
of removing vaporous lmpumles 1 rom a light-

radiant in'elosur-e, which consists in volatiliz-

ing an inclosed vapor-producing agent by the
passage of an electric eurrent, and permmtmn‘

1uenee of the current.
. The methed of

1n:

ausmﬂ* an 1ne1p1ent
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change in resistance in a vapor carrying cur-
rent to be counteracted, which consists in

causing the variation of temperature created
by reason of change in the current due to such

‘incipient ehanfre in the vapor resistance, to

vary the density of the vapor carrying cur-
rent sufficiently to correct the change of re-

sistance.

26. The method of secaring a Valmtlon of
resistance of a vapor carrying current at defi-
nite voltage in a prescribed manner to the
current passed, which consists in 1nclosing

“the vaporin 4 container of predetermined di-
mensions with respect to the current and so

havingadefinite heat-radiating capacity, and
causing the current to create varying densi-
ties in different parts of the container due to
the heating effect of the current.

- 27. The method of controlling the current
passed at constant voltage by a vapor carry-
ing current, which consists in inclosing the
vapor, passing current therethrough, thereby

developing heat therein, and so adjusting the |

882,695

| surroundings that-the density of the vapor

carrying current in different parts of the con-
tainer will vary with variations in the ¢ross-
section of the vapor traversed by the cur-
rent.

the current passed by a ,eondue.tmmvapor at
constant voltage, which consists in limiting
the cross-section and length of the conduct-
Iing-vapor, thereby predetermining the heat-
radiating capacity of the apparatus, and caus-
ing the resistance of the vaporto vary by rea-
son of the ratio of the heat generated by the

current to the rate of heat radiated by the_

vapor to the surroundings.
Signed at New York, in the county of New

28. The method of securing the control of

25

30

35

York and State of New York, this 24th day of 40

January, A. D. 1901.
PETER COOPER HEWITT.

Witnesses:
WM. H. CAPEL,
GEORGE II. STOCKBRIDGE.
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