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Lo all whom it may conecern:

Be 1t known that I, BerxarD A. STowE, a
citizen of the United States, and a resident of
Cleveland, county of Cuyahoga, and State of
Ohio, haveinvented a new and useful Improve-
ment in Arc-Lamps, of which the following is
a specification, the principle of the invention
being herein explained and the best mode in
which [ have contemplated applying that prin-
ciple, so as to distinguish it from other inven-
tions. | |

My invention relates to inclosed arc-lamps,
and particularly to the means embodied there-
1n which affect the consumption of the carbons
and the chemical and physical action of the
vases within the arc-chamber.

One object of the invention is to effect a
minimum consumption of carbon per unit of
time, and a further object is to regulate and
control the interchange of gases between the
arc-chamber and the atmosphere, so as to
maintain a- practically uniform mixture of
the gases contained in the arc-chamber, there-
by effecting a steady and uniform burning at
the are.

The annexed drawings and the following
description set forth in detail certain mech-
anism embodying the invention, such dis-
closed means constituting but one of various
mechanical forms in which the principle of
the invention may be used. |

~In said annexed drawings, Figure 1 repre-

sents a vertical axial section of a portion of
an mclosed arc-lamp embodying my inven-
tion, portions of the lamp cut by the plane
of section being shown in elevation. Fig. 2
represents a vertical axial section of such
lamp portion, similar to that shown in Fig.
1, but taken upon a plane at right angles to
the plane of section of said Fig. 1. Fig. 3
represents a broken plan of that part of the
- lamp structure which I designate by the term
“expansion-chamber member,” showing also
the top ring of the arc-chamber connected
therewith. Fig. 4 represents a bottom plan
of said member. Fig. 5 represents a dia-
grammatic view of the means for regulating
and controlling the interchange of gases pre-
viously referred to, and Fig. 6 represents a
section of a part of a modified form of lamp
embodying certain features of my invention.

“ald invention is embodied in a structure
I, hereinbefore referred to as an *‘ expansion-
chamber member,” together with certain other

elements hereinafter described. Said struc-
ture consists of an upright member or body
portion ¢, formed with a laterally-projecting
upper tlange ¢ and a lower laterally-project-
ing flange ¢'. The upper flange ¢ is secured
to the floor-plate D and forms the connecting
mechanical supportine medium between the
center tube D' and the lower portion of the
lamp. The said expansion-chamber member
1s Insulated from the floor-plate and from a
ring K, to which the globe G is directly at-
tached by means of mica sheets ¢ and ¢’ and
imsulating - bushings @* &% surrounding the
tastening-screws d* d* as will be readily un-
derstood. Ring F is provided with a flange #,
to the lower surface of which the glass globe
(r 18 secured by means of the rods ¢ ¢ in the
usual manner. To the barrel or body portion
of the said ring F issecured the yoke 7, which
supports the negative carbon, as will be also
readily understood. Theinteriorof the ringis
formed with a shoulder 7% upon which is seated
a porcelain disk H, forming the dome of the
arc-chamber. Thisdiskisprovided with a cen-
tral opening /4, which registers with openings
d* and ¢, formed in the mica sheets & and
flange ¢, respectively, said openings /4, d*, and
¢ together forming a channel for receiving
the positive carbon C. Opening ¢ is of a di-
ameter as small as 1t is possible to make it
and still allow the carbon to move through it
freely, and intermediately of its ends is a
groove ¢, which forms a check against the pas-
sage of gases which may tend to pass through
the aperture from within or without. The
apertures ¢ and /4 are made of equal diam-
eter and markedly larger than the diameter
of the carbon, so that gas may pass freely
through same around the carbon.
Intersecting the lower plane surface of
flange ¢ are two concentric grooves ¢ and ¢,
joining each other and of comparatively small
cross-sectional area. The innerend of groove
¢" opens into a central groove or chamber ¢
surrounding the carbon, and hence communi-
cates with openings &* and /%, and so with the
arc-chamber. These grooves and the central

chamber ¢', excepting as noted, are closed at
the bottom by the mica sheets and form an
attenuated duct for the passage of gases. The
outer end of groove ¢’ communicates with the
end duet &’ of a series of connected ducts in-
cluding in addition to ¢* similar ducts ¢ and
¢", the latter communicating with the atmos-
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phere through the medium of an aperture ¢
of constricted diameter, Figs. 1, 3, and 4,
shown in dotted lines. These ducts ¢, ¢, and
¢ are most conveniently formed by boring
perpendicularly through the body of the ex-
pansion-chamber member and then connect-
ing ducts ¢ and ¢ at the top with a groove ¢”
and ducts ¢* and ¢° with a groove ¢°. Duct
¢ communicates with the atmosphere through

the medium of a constricted opening ¢'. The

mica sheets ¢ and & close these grooves ¢

and ¢° to form ducts. The cross-sectional
area of ducts ¢, ¢, and ¢° is made markedly
oreater than that of the attenuated duct formed
by erooves ¢ and ¢, and they form a cham-
ber intermediate of the said attenuated duct
and outer atmosphere which will contain a
required volume of gas, as will hereinaiter
appear, the attenuated duct and chamber to-
gether forming a continuous elongated duct,
as diagrammatically shown in Fig. 5. The
chamber formed by ducts ¢*, ¢, and ¢° 1 shall
hereinafter refer to as the ' expansion and
diffusion chamber,” and, as previously noted,
it is interposed between the attenuated duct
and the atmosphere. The volume of said ex-
pansion and diffusion chamber and attenuated
duct combined 1s made such that 1t will be
oreater than the difference between the vol-
ume of the gaseous contents of the are-cham-
ber at a given temperature and pressure and
the volume of such same gaseous contents at
‘a given pressure and the maximum tempera-
ture imparted to it during the lamp’s opera-
tion.

Let it be assumed that the arc-chamber 1s
filled with gases at a normal or atmospheric
deoree of temperature and that the arc has
just been established. Hence such gases soon
‘become highly heated and expand. A cer-
tain amount of such expanded gas will hence
seek outlet from the arc-chamber, and such
outlet it readily finds in the openings 4 and °
surrounding thecarbon. Through theseopen-
ings it finds its way into chamber ¢'. The

opening ¢, together with the gas-checking

oroove ¢, offers a resistance to its passage
therethrough, such as in the presence ot the
easy path offered by the attenuated duct, the
passage formed by the grooves ¢ and ¢, and
the expansion and diffusion chamber, to allow
substantially no efflux of such expanded gas
therethrough. Said gas will hence pass into
sald duct and passage and push out before
it the atmospheric air or other gases contained
therein until the entire duct and expansion
and diffusion chamber is filled therewith.
The temperature condition surrounding the
operating-lamp and the character of the arc-
chamber gases thus reach a state which may
be considered broadly constant, but vary ac-
tually between a maximum and minimum of
temperature, and hence a maximum and mini-
mum of density, of said gases. In the lamp
constructions heretofore used
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I have found produce marked and deleterious
effects upon the economical operation of the
lamp, among which are principally found 1m-
perfect and uneconomical consumption of the
carbon, due to direct admission of atmos-
pheric air and consequent admission of ex-
cess of oxygen. DBy means of my above-de-
seribed construction such results are pre-
vented in the following manner: Assuming
that the conditions have reached a state of
general constancy previously referred to, 1n
which the temperature varies between certain
limits and that at a given instant the gases
are at their minimum temperature, a rise 1n
temperatureresulting fromvarying conditions
at the arce will now be followed by expansion
of the gases and a consequent expulsion of
nart of the gases from the expansion and dif-
fusion chamber, and a fall from such 1n-
creased temperature will effect an influx of
air from the exterior into such chamber.
Sueh action constitutes what is ordinarily re-
ferred to as the ‘“breathing” of the lamp.
Now by causing the combined volume of the
attenuated duct and the expansion and dif-
fusion chamber to be greater than the dif-
ference between the volume of the gases con-
tained in the arc-chamber at such above-men-
tioned minimum temperature and the volume
of such gases at the maximum temperature
attained during the operation of the lamp 1t
will be seen that at no time will atmospheric
air be admitted directly into the arc-chamber
as a result of such breathing. The attenuated
form of the passage through which the gases
are exhaled and inhaled keepsa certain volume
of arc-chamber gases interposed between the
arc-chamber and atmosphere. The required
amount of oxygen is, however, permitted to
reach the are-chamber by diffusion through
such interposed volume of gases, the length
and volume of the attenuated duct and of
the expansion and diffusion chamber being
designed so as to permit ot the introduction
of the proper amount of oxygen by such
method. The expansion and ditfusion cham-
her has also another and very important func-
tion. Beine interposed between the attenu-
ated duct and the constricted opening into the
atmosphereand being of larger cross-sectional
area than said duct, the gases contained with-
in it act as a cushion to prevent the sudden
expulsion of gases from the duct. It 1s well
known that at times, owing to various causes,
the gasesin the arc-chamber suddenly expand -
and must find a vent. Were it not for the
expansion - chamber the gases would be ex-
pelled through the duct into the air, and this
action would be tfollowed by the inhalation of
air, and hence of oxygen, disturbing the uni-
form conditions of gas mixture required in
theare-chamber. Under these conditions the
expansion and diffusion chamber acts as a
cushion or damper to prevent the sudden ex-

these changes | pulsion or flushing of the gases from the at-
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tennated duct and in this manner greatly as-
sists in the mamtenmce of uniform gas-mix-
ture conditions in the arc-chamber. |
Fig. 6 shows opening /4 into arc-chamber
mdependent of the space around carbon.
This arrangement, while a good one, tends to
set up a local circulation of air downward
along the carbon into the arc-chamber and

the duct to the atmosphere. This local cir-

LU]‘LEIOH results from the heated rising column

of air in the expansion-chamber. I therefor'
prefer to adopt ¢
shown in Fig. 1, which shows the outlet from
the arc-chamber around the carbon, as previ-
ouslv described.

Other modes of applying the principle of

my 1Invention may be employed instead of the

one explained, change being made as regards
the mechanism herein disclosed pl()\"ld@d the

means stated by any one of the following

claims or the equivalent of such stated means -

be employed.

I therefore partlcularlv point out and dis--

tinctly claim as my invention—

1. In an arc-lamp, the combination with an
inclosure forming an arc-chamber, of a mem-
ber connected theremth embodvmﬁ* an clon-
- gated duct and including a chamber of en-
hwed cross-sectional area and an elongated
attenuated portion, said duct eqtmhhshmo coms-
munication between said arc-chamber and the
atmosphere, and said chamber provided with

an outlet of constricted cross-sectional area

communicating with the atmosphere.

2. In an are- la,mp., the combination with an
incloqure forming an arc-chamber, of means
connected therewmh embodying an elongated
duct establishing communication between the

arc-chamber and the atmosphere, said duct

including an elongated attenuated portion
and a portion of enlaro ed cross-sectional area,
sald latter portion communicating dir ectly
W1th the atmosphere. |
In an arc-lamp, the combination with an
_inclogure forming an arc-chamber, of a mem-

ber connected thorewnh formed Wlth a pas-

sage for admitting a carbon and provided with
an olonﬂated duct establishing communication
with the atmosphere and communicating with
the interior of said arc-chamber thr ouoh the
medium of said passage, that portion of the

latter connecting said chamber with said duct

forming an opening immediately around the

carbon which will afford a comparatively free

passage for gases therethrough.

4. In an arc-lamp, the combination with an
inclosed arc-chamber, of a member connected
therewith embodvmﬂ' 8 horizontal or flanged
portion and a body portion, said flanged por-
tion provided with an attenuated duct com-
municating with the said arc-chamber; said
body portion provided with a series of ducts
forming a chamber of enlarged cross-sectional

area, one end of said chamber communicating

thence through the independent opening into |

the form of construction

with the atmosphere and the other with said

attenuated duct.

0. In an arc-lamp, the combination with an
inclosed arce-chamber, of a member connected
therewith mnbodyfm oaflanged portion and an
upright body portiori, said flanged portion pro-
vided with a grooved lower surface forming
an attenuated duct communicating with said
arc-chamber; said body portion pr 0V1ded with
a chamber of enlarged cross-sectional area
connected. with said : attenmted duct and com-
municating with the atmosphere.

6. In an arc-lamp, the combmatmn with an
inclosed arc-chamber, of a member connected
therewith embodying a flanged portion and a
body portion, said flanged portion provided
with an attenuated duct communicating with
the said arc-chamber; said body portion pro-
vided with a chamber ot a cross-sectional area
greater than that of said attenuated duct, con-
nected at one end with the latter and com-
municating with the atmosphere through the
medinm of a restricted opening.

7. In an arc-lamp, the combination with an -
inclosed are- -chamber, of a member connected
therewith embodying aflanged portion formed
with a number of grooves arranged in convo-
lutions and connected with each other* and a
body portion formed with a plurality of ducts
of a cross-sectional area greater than that of
sald attenuated duect: sa,;d ducts of greater
cross-sectional area connected in series to form
a chamber, one end of such chamber connected
with said attenuated duet and the other end
connected with the atmosphere through the
medium of a constricted opening.

8. In an arc-lamp, the combination of a
globe-support, a member secured ther eto and
provided Wlth a grooved under surtace, msu-—

face and said Sllpp()]f‘t said o 1'ooved member
having an opening for “Ldmlbtmﬂ a carbon
and connected with a grooved portion of said
member, and a member forming the dome of
the arc-chamber and provided with an open-
ing registering with and of greater diameter
thfm said mrbon -opening.

9. In an arc-lamp, the combination of a
globe-support, a member secured thereto and
provided with a central opening for receiving
a carbon and with an elongated passage com-
municating therewith, amember forming the
dome of the arc- chmnbm and formed with a
central opening, forming, in conmnctmn with
sald first-named central opening, a continuous
passage for receiving the car bon the opening
in said dome member forming a space sur-
rounding the carbon free from obstr lICLIOH to
the natural flow of gas.

10. In an arc- lamp, the combination of an
inclosure forming an arc-chamber, a member
provided with a duct connecting same with
the atmosphere, and a member mrmmcr the
dome of the chamber, such dome member be-

Ing provided with an opening of markedly
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oreater diameter than that of and traversed
by the upper lamp-carbon, said opening form-
ing the connection between said duct and said
chamber.

11. In an arc-lamp, the combination of a
olobe-supporting structure, a globe secured
thereto and forming an inclosed arc-chamber,
said structure formed swith a carbon-opening
having its inner end of a diameter such as to
form a passage immediately surrounding the
carbon allowing a comparatively free flow ot
oases therethrough, said structure being also
provided with an elongated duct including a
portion of enlarged cross-sectional area, and
having its inner end directly connected with
said passage, its outer end being connected
with the atmosphere, the outer end porfion
of said opening being provided with a gas-
check for obstructing the flow of gas there-
through. -

12. Inanarc-lamp, the combination with an
inclosure forming an arc-chamber, of means
connected therewith provided with a passage
for receiving a lamp-carbon, and connecting

- 797.629

the interior of said inclosure with the exte-
rior thereof, the outer end portion of said
passage being of a diameter such as to ob-
struct the passage of gas past the carbon lo-
cated therein, the inner end portion ot the
said passage being of a markedly greater di-
ameter than that of the carbon so as to form
a space immediately surrounding the carbon
such as will allow a free flow of gases there-
through; said means further formed with a
duct directly connected with such space and
connectine the latter with the atmosphere.
18. An arc-lamp having an inclosed arc-
chamber, such chamber being connected with
an elongated duct consisting of a single elon-
oated attenuated portion, and a single por-
tion of enlarged cross-sectional area, the lat-
ter communicating directly with the atmos-
phere by means of a constricted opening.
Sioned by me this 12th day of May, 1904.
BERNARD A. STOW L.
Attest:

A. E. MErRXzrL,
Hrenry J. Yogar.
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