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To 2l whom it MY COMCer:

Be 1t known that I, THOMAS J. LITLE, Jr.
of Cleveland, Ouvahowa county, Obhio, for-
merly of Phﬂadelphla, Pennsylvania, 'have
invented a certain new and useful Improve-
ment in Lamps, of which the following is a
full, clear, and exactdescnpmon reference be-
ing had to the accompanying drawings.

The object of this invention is to pr ovide
a gas-lamp with self-contained and efficient
means for increasing the light-giving power
of 1ts burner. 1 aeeomplish this by"'provid-
ing a caloric-engine driven by the heat from
the burner, and I nse the mechanical energy
of this engine to compress the gas-supply and
then let that supply escape in-a jet to the
burner, taking with it an augmented supply
of air. I usetheterm ‘‘caloric-engine” here-
inin contradistinction toan apparatus driven
by the draft- generated by the heat of the
lamp, for such apparatuses do not possess
su
T'he caloric-engine is supported so that it is
driven by the waste heat from the burner,

and 1t operates to compress the gas into a

suitable reservoir, from whence it passes in
a jet governed by a sultable cock into a pipe
h::wmﬂ* external openings, whereby it draws
air in W1th it and produces, in effect, a Bun-
sen burner giving an intense heat to mltab]y-
preferably a
Welsbach mantle or ma,ntles which thereby
furnishes the light.

Myinvention COH‘%IS’[S of such an appat atus
broadly and more or less speelﬁeally, as here-
inafter described, and set out in the claims.

My eopendmﬂ‘appllcamon Serial No. 26,039,

filed August 6,1900,foralamp covers,broadl y,';

- the combination of a heating-burner and in-
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- burner, and means operated by the caloric-
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candescible material associated therewith, a
caloric-engine operated by the heat of thé

engine for augmenting the supply of air or

other combustion-supporter to the burner,.

and that application -dominates this case.
The presentinvention relates to a lamp struc-
ture wherein the augmenting means consists

of an escaping jet of compressed fuel-gas af-
‘ter the manner of a Bunsen burner.

The drawings sufficiently illustrate the in-
Ventlon

open at its upper end.

fficient power to produce my operation.
“well-known type.

Figure 1 is a front elevation, partly sec-

tional, of my apparatus; Fig. 2, an end ele-
vation, partly broken away; and Fig. 3, a ver-

tical eross-section of the reservoir and its

nozzle and the burner-tube.

Referring to the parts by letters, o repre-
sents the bumel above which are mounted
incandescing mantles b. From the burner
extends the feed-tube a', which, as shown, is
The gas, as herein-
after explained, discharges in a jet into this
open end, and thus carries air with it, in-

creasing the supply to the burner, whereby

the bumer becomes really a Bunsen burner.
Above the burner is the caloric- -engine. As

shown in the drawings, there is plmlded a
‘heat-insulating diaphra,gm above the burner,

consisting of a plate d, supporting a layer d' of

“heat-insulating material, as abestos, and sup-

ported by this plate also is a frame or bracket
d? which carries the bed plate or support of
the caloric-engine.

bracket d* and partly below the diaphragm,so

| as to expose the lower or expanding pmtmn
¢®> to the heat from the burner.

At the side
of the cylinder ¢’ is arranged the cooling-cyl-
inder m, which 18 traversed by a piston, the
rod m' of which takes on a crank-shaft e°
The lower end of the eylinder m is conneeted
with the upperend of the cylinder ¢', and in
this latter eylinder is a loose dlsplacel Con-
nected by a rod with the crank-shafte’. Thus

a caloric-engine is provided.
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This engine is of any
The c{mtmetit)u- and ex-
'pansion cylinder e’ thereof extends below the
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As is well understood, the air in the eylin-

“der ¢ becoming heated and expanding cre-
=

ates a pressure therein, which acting around
the loose displacer will force upward the pis-
ton in the cylinder m. This will bring down

the displacer, which will bodily transfer the

air in the lower end of the cylinder ¢’ to its

‘upper end and into the eylinder m, where it
-will contract from the coolness of this upper

end and of the eylinder m, allowing the piston
in thé latter to descend. The erank-shaft ¢
of the engine has a crank-arm e* connected to
the plcston f, which reciprocatesin the pump-
cylinder % 'The base of the cylinder f*is

provided with an opening /3,entering a valve-
| easing 7%, wherein are two ports 1° f° each
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controlled by a spring check or ball valve.
The port foleads into the valve-casing /* from
the pipe ¢, which is a branch from the main
gas-pipe. The port /¢ leads from the valve-
casingofa chamber f’,which discharges into a
pipe/t/,communicating withareservoirortank
t. These two valves and the piston and eyl-
inderoperate as a pump, drawing in gas from
the main and discharging it under pressure
intothetank orreservoir. A valve-controlled
discharge-pipe h* enters the burner-tube &'
preferably at itsopen end. When this valve
is opened, the gas issues from the nozzle /*in
the form of a jet, drawing in air through the
opening in the burner-tube, thus making a
Bunsen burner, asis well understood. Irom
the reservoir /i there also leads a pipe /%,
which discharges into the gas-pipe ¢, but is
provided with a spring-controlled valve h*,

normally closing such discharge, but adapted

to be open when the pressure in the reservoir
is greater than that of the spring. Thus the

valve /i* not only provides a safety-valve, but

- provides a governor for regulating the pres-
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sure of the gas in the tank by varying the
forece of the spring employed.

The operation of the apparatus is as fol-

lows: The heat from the burner operatesthe
motor to rotate the erank-shaft which drives
the pump to compress gas into the reservoir.
The gas under pressure will discharge into
the burner-tube in the form of a jet, and thus
1t draws through such tube the proper quan-
tity of air to cause the gas to burn with the
best results. Nowitisdesirable to cause the
motor to operate sufficiently to properly com-
press the gas before the regular burneris ig-
nited. To accomplish this, a branch pipe g*
leads from the main gas-pipe ¢ and is pro-
vided with a cock, as ¢°, and a burner ¢°, lo-
cated adjacent to the expanding-cylinder of
the motor. A continuously-burning pilot-
flame through a small tube ¢ serves to ig-
nite the gas issuing from the burner ¢°® when
the valve is opened. The gas to the pump
being turned on at the main cock ¢*, and the

-supplytotheheating-burnerbeingalsoturned

on at its cock ¢°, this burner will speedily
heat the cylinder of the motor to cause it to
operate to charge up the reservoir, after
which the heating-burner ¢g°isdispensed with,
the gas being turned off at the cock ¢°, and
then the cock in the nozzle /i*is turned to ad-
mit the compressed gas into the burner-tube
a' as desired, and this gas rushing in draws
air around it, constituting the burner A a
Bunsen burner, which gives an intense heat
and a correspondingly iuntense light to the
mantles.

I claim—

1. In a lamp, in combination, an incandes-
cible material, a heating- burner associated
therewith, a ealoric-engine operated by the
heat thereof, means operated by the caloric-
engine for compressing a gas, means for caus-
ing such compressed gas to escape in a jet,

1
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the burner and adapted to convey the gas and
air thereto. -

2. In a lamp, the combination of a Bunsen
burner, a caloric-engine operated by the heat
from said burner, means driven by said en-
oine for compressing the fuel supplied to
sa,ui burner, and an incandescible material

adapted to be rendered luminous by said

burner.

3. In a lamp, in combination, an incandes-
cible material, a heating-burner associated
therewith, a gas-supply pipe, a caloric-engine
operated by the heat of said burner, means
operated by said engine for compressing the
gas from the supply pipe, means for causing
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such compressed gas to escape in a jet and

carry air with it to the burner, and a lamp-

frame carrying all of said parts.

4., Tn a lamp, in combination, a gas-supply
pipe, acaloric-engineand meansdriven there-
by for compressing the gas from such pipe,
said engine being operated by the heat gen-
erated by burning gas from such pipe, anin-
candescible material, and a heating-burner
associated therewith, and means for causing
the compressed gas to escape in a jet thereto
and take combustion-supporter with 1it.

5. In a lamp, in combination, an incandes-
cing mantle, and a heating-burner associated
therewith, a reservoir, a calorie-engine oper-
ated by the heat of -the burner, and means
driven by said engine for compressing gas in
the reservoir, and means for conveymg such
gas to the burner.

6. In a lamp,in combination, an incandes-
cible material, a heating-burner associated
therewith, a reservoir, a gas-supply pipe, a
caloric-engine operated by the heat of said
burner, and means driven by said engine for
compressing in the reservoir gas from the sup-
ply-pipe, and means for causing the gas to es-
cape from the reservoir in a jet and carry air
with 1t to the burner.

7. In a lamp, in combination, a reservoir,
a gas-supply pipe, a caloric-engine operated

by the heat of the burner, means driven by

said engine for compressing gas from the sup-
ply-pipe in the reservoir, an incandescing
mantle, a buruner, a burner-pipe leading
thereto and havmﬂ‘ an air-opening, and a
discharge-pipe from said reservoir into said
burner-pipe.

8. In a lamp, in combination, an incandes-
cible material, a heating-burner associated
therewith, a conduit leading to said burner
and having an opening to the outer air, a res-
ervoir, a gas-supply pipe, a caloric-engine op-
erated by the heatofthe burner, meansdriven
by said engine for forecing gas from the sup-
ply-pipe into the reservoir under pressure, an
exit-pipe leading from said reservoir and dis-
charging into said conduit, and a cock for

governing said exit-pipe.

9. In a lamp, in combination, a caloric-en-

gine, a main burner and an initial heating-

burner for the same, an incandescible mate-

and a passage-way leading from said jet to | rial associated with said main burner, means
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operated by said engine for compressing gas,
means for feeding compressed gas with air to

said main burper, and means for feeding the-

initial- heating bumer with uneompreesed
gas.

10. Ina lemp, in combination, an incandes-
¢ing mantle, a heatm?'-bumer assoclated

therewith, a reservoir, a caloric-engine oper-
ated by the heat of the burner, means driven
thereby for compressing gas in the reservolr,
means for conveying the gas from the reser-
voir to the burner, and a governor limiting
the pressure in the reservoir.

11. In alamp, in combination,anincandes-
cible material, a heating - burner associated
therewith, a reservoir, means operated by the
heat of the burner for compressing gas in the

reservoir, means for conveying such gas to |

the burner, and a return-pipe leading from
the reservoir to the gas-supply, and a spring-
valve for controlling said return-pipe.

12. In a lamp, in combination, a reservoir,
a gas-supply pipe, a caloric-engine and means
driven thereby for compressing gas from the
sunpply-pipe into the reservoir, an incandes-
cible material, a burner therefor, a burner-
pipe leading thereto and having an air-open-
ing, a discharge-pipe from said reservoir into
said burner-pipe, and a suspensible frame
carrying all of said parts.

13. In a lamp, in combination, an incan-
descible material,a heating- Burner associated
therewith, a CleI‘lC engine adapted to be op-
erated by the heat thereof, a pumpdriven by
said engine, a reservoirinto which said pump
discharges, a supply-pipe adapted to convey
gas to sald pump, whereby the engine may
compress the gasin the reservoir, a dieehar
pipe leading from said reservoir, and a pipe
having an air-opening for conveying such dis-
cha,rﬂ‘e and air to the burner.

14. In a lamp, in combination, an incan-
descible material, a heatlnﬂ'—bumer associated

therewith, a caloric- enmne_(}pemted by the
heat thereof, a pump driven by sald engine,
a reservoir into which said pump discharges,
a supply-pipe adapted to convey gas to sald
pump whereby the engine may compress the
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as in the reservoir, a discharge-pipe leading

from said reservoir, a pipe for conveying such
discharge and air to the burner, a return-pipe

leading from the reservoir to the fuel-suppiy,

a eprinf-‘r-valve for governing the same, and
cocks in the Supply -pipe and discharge-pipe
respectively.
15. In a lamp, the combmatlen with an in-
candescible material, a heating-burner asso-
ciated therewith, a calorie-engine which con-
verts a portion of the waste heat from said

“burner into rotary mechanical movement,
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mechanism operated by such rotary move-

ment for compressing the gas, and means for
causing such compressed gas to escape in a
jet to sald burner whereby it may ta,ke air
with 1t.

16. In a lamp, 1n combmatlon an incan-

‘deeelble material, aburner therefor a burner-

pipe leading to the burner and heving an

opening for the reception of air, a calorie-en-
gine above the incandescible material, a heat-

diaphragm across the engine for maintaining

the upper portion thereof cool, a pump oper-
ated by said engine, a gas-supply pipe lead-

ing thereto, a reservoir into which said pump
is adapted to discharge, and a discharge-pipe
from said reservoir to said burner-pipe.

17. In a lamp, in combination, a caloric-en-
oine, a main burner, and an 1111131&1 heating
burner for the same, an incandescible mate-
rial associated with said main burner, a res-
ervoir, a pump operated by said engine for
compressing gas from the supply into said
reservoir, a burner-plpe leading to said main
burner, a jet-pipe {rom the Teservoir dis-
charging into said burner-pipe, and two gas-
supply pipes branching from a common pipe
and one leading to said- pump and the other
to said initial-heating burner.

In testimony whereof I have hereunto set

my signature in the presence of two subscrib-
ing witnesses.

THOS. J. LITLE, JR.

Witnesses:
J. WALTER DOUGLASS,
THOMAS M. SMITH.
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