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York, now residing in Bellefonte, in the county

'I_companymg drawings, is a full, clear, and ex-

‘burning the gas, and for utilizing the initial
- pressure of natural gas.
are recited 1n the claims at the close of this

the best form of apparatus in which I have

chamber, A, in which the pot or erucible F, or

by spaces through which the gaseous fuel can

forated with openings for the escape of the
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To all whom Tt ma Yy Concern" |
Be 1t known that I, JAMES HENDERSON,
formerly of the city, county, and State of N ew

of Centre and State of Pennsylvama have made -
an invention of certain new and useful Im-
provements in Apparatus for the Combustion
of Gaseous Fuel, which are applicable more
particularly to the use of natural combustible
gas.

The follomng, in connection with the ac-

act description and speciﬁcation of the same.

The said invention consists of certain com-
binations of the furnace in which the heab is
to be applied with devices for measuring the
gas and for measuring and heating the air for

These combinations

specification, and more or less of them may be
used as circumstances render expedient. In
order that the said combinations may befully
understood, I will proceed to describe the con-
struction and operation of what I believe to be

embodied my invention previous to the date
of this application.

Figure 1 of the accompmymﬂ'dmwmgswp
resents a central section of one form of the
said apparatus. Fig. 2 represents a horizon-
tal section of the furnace at the line & a of

Fig. 1. -Fig. 3 represents a view of a modifi- |

cation of the apparatus for measurmﬁ' the gas
and air. |

The turnace of the apparatus represented in
the accompanying drawingshas a combustion-

other article is heated, and when a pot or
crucible is used it is convemently supported
by lugs or projections b, which are separated

pass. The upper end of thls conthbustion-
chamber is closed by a cover, G, which is per-

spent gases. Thecombustion-chamber hasbe- |
neath 1t a mixing- chamber E, in which the
gas 1s mixed with the air requued for its com-
bustlon The air enters this mixing-cham-

ber through tuyeres e, formed in the wall of

| the ehamber, and these tuyefes are, by pref-

erence, inclined upward, so that the air issues

from them in an upward direction toward the

combustion-chamber. The gas is conducted

-to the mixing-chamber by a gas-pipe, C.

In order thab thegasand the air may both be
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ing, omdlzmg, or neutlal maV be pmduced

v1ded and the oas and air are caused £o pass,
1espectwely, through the gas-meter and the
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‘a gas-meter, R and an 2111 metel P, are pro- 6o

air-meter on their way to the mixing-cham-

ber E, the gas- -meter R being combined with

chamber of the furnace through the interven--
tion. of the gas-pipe C, and the air-meter P

being combined with the same two devices
through the intervention of the air-pipe I.
The gas-meterand theair-meter are combined 7o
with each other, (in this case by a shaft, d,

comnmon to both ) so that the two run at deﬁ

tities of gas and air required to ploduce the

quantity of flame required.

In order that the air may be he&ted prew

‘the mixing-chamberand with the combustion- 63

nite speedsand deliver the proportionate quan-

73

ous to ifs admission to or mixture with the '

oas for the purpose of producing intense heat,

| the furnace-wall B is inclosed in a jacket, I

and theair is caused to pass through this Jacket 80

on its way to the tuyeres ¢, S0 that the air pass-
ing through the jacket is heated by contact-
with and radiation from the heated wall of the
furnace. The wall of the furnace and its sur-

rounding jacket thus con‘stltute a heating de 8 5

vice for heating the air.
Heating the air is quite important, as it in-

sures complete combustion and highest tem-

peratures from the combustion of natural com-

bustible gas without the formation of solid go

gas carbon, and the lower temperatures and

waste of fuel incidental to Incomplete com-

bustion, which occur when air that is not heat-

ed is used as has been heretofore pmposed

The air-meter P (represented in Fig. 1) isan g5

mdmmy fan, which delivers a deﬁmte quan-
tity of air, accor ding to its speed of revolution.
The gas*mebel may also be an ordinary fan
when the initial pressure of the gas is low—

say at about the pressure of bhe atmosphere— 100
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. and the gases not employed to drive the air- | When these reciprocating meters are used
‘Imeter. . Itssize is then so proportioned to that

~of the-air-meter P that the former will deliver
the required quantity of gas, while the air-

meter delivers the quantity of air required for

~ the combustion of the gas according to the
- quality of flame required. Enough greater
- pressure 18 required in the gas-meter than in
- the air-meter to give the required power to

force the ten to fifteen times greater volume

‘than there is of gas, less air being required for

- marsh-gas (CH,) than for olefiant, (CH,,) or gas

more highly eharged with carbon, when per-

~ feet combustion is required, in which cases

~ for this use, as the pressure of the.
- foree the water from the meter.

the ordinary water-gas meter is not available
air will

25

the gas-meter R is so constructed as to be what |
~ may be called a ‘‘gas-turbine,”’ its fan-wings

being inclosed by a double case, S, which is

- connected with the gas-supply pipe €, so that

- the gas entering the fan-case exerts a pressure

- upon the fan-wings and causes the same to re-

~volve, while the gas, after expending a part
~of its force upon the fan-wiungs, issues by the

central openings or eyes of the inner case into

~ the outer case, and passes thence to the gas-

- pipe C. The initial pressure of the gas thus

. causes the fan-wings to revolve, and as the
“fan-wings of the gas-meter R are connected by
- theshaft d with the fan-wings of the air-meter

P, the air-meter is driven by the gas-meter,

~and the natural initial pressure of the gas is

utilized in supplying the air required for its

combustion.

~‘I'he gas from the gas-meter enters the mix-

- ing-chamber E on its way to the combustion-
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‘the gas entering the gas-meter.

chamber A, and as this mixing-chamber is of
large capacity it affords space for the expan-
sion of the gas to so low a pressure that it
does not prevent the entrance of the air,
(through the tuyeres ¢,) even though the air
has a much lower initial pressure than that of
The large
mixing-chamber I thus constitutes an expan-

-sion-chamber for the gas used.

In place of using rotary air and gas meters,

~ such as are represented in Fig. 1, I sometimes
- use reciprocating alr and gas meters, such as

dd

are represenfed in Fig. 3, the air being meas-
ured by one cylinder, P, and the gas being

- measured in a second cylinder, R, each of

which 1s fitted with a piston and with a slide-
valve similar to those of an ordinary steam-
engine; or the meter may be fitted with ordi-
nary check-valves. In the form represented
in Fig. 3 these meters are adapted to operate

~upon gas and air of the atmospheric pressure,

and the two are driven by meaus of an inter-
mediate steam - ¢ylinder, W, which is fitted
with a slide-valve and valve-operating de-

with natural gashaving ahigh initial pressure,

the intermediate steam-eylinder may have the
gas admitted directly to it, and its exhaust- |
Ppipe may be connected with the furnace, the

‘third cylinder, P, being then omitted. The

cylinder W and the cylinder R are in such

case made of the proper proportionate areas ;
for the gas and air, and the gas is not only

measured, but its initial pressure is utilized to
supply the air required for its combustion. =
When using reciprocating meters, I prefer
to Interpose a regulating-vessel, m and n, in _
the passage from the meter to the furnace, so =

P

-as to equalize the flow of the gas and air, and = .

the area of such regulating-vessel should be -

| at-least ten times that of the meter it operates
with.  In cases in which it is desirable to use

in' the same furnace at different times differ-

tial speeds, or they may be driven by sepa-

(consisting mainly of carbonic oxide) derived
from coal in a’ gas-producer, I apply to the

rate prime movers. - - - |
-~ When the gaseous: fuel is combustible gas

furnace a supplemental gas-pipe, D, for sup-

Pplying ordinary lighting-gas for starting the

furnace. _
- The invention is

ticular form of furnace represented, as this

may be changed to suit the purpose required.
The construction of the air-heating device

| also may be varied. Thus, for example, the
alr may be heated in pipes which are so ar-
| ranged as to be heated by the spent gasesissu-

ing from the combustion-chamber of the fur-
nace. |

The 1nvention also is not restricted to the
peculiar forms of meters represented in the
drawings. | o | -

The relative sizes of the gas and air meters
will depend upon cirecumstances—such as the
initial pressure of the gas, the quality of the
gas, and the quality of the flame required; and
when flames of different qualities are required

with the same apparatus Lfit,thesupply-pipes

with stop-cocks or valves, so that the supply
of alr or of gas may be partially choked, to
reduce the volume of one or the other and vary
the proportions in which they are mixed.

It is preferred to regulate the pressure of the
gas by storing it in gasometers or other suit-
able reservoirs connected by a pipe with the
gas-meter. T do not wish to be understood as
limiting my invention to mixing the air and
gases before they enter the combustion-cham-
ber, as good results may be obtained by their
admixture in the combustion-chamber.

What I claim as my invention, and desire to
secure by Letters Patent, is— |

1. The combination, substantially as before
set forth, of the combustion-chamber of the
furnace, air-heating devices, a gas-meter for

vicessimilartothose of ordinary steam-pumps: | measuring the gas, and an air-meter for meas-

not restricted to the par-
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urlng alr, connected with s"ud turnace,where- | 3. The combination, substantially as before 15
by the gas to be burned and the air in a héat- | set forth, of the gas-furnace,the pressure gas-
ed condition required for its combustion are | meter, and the air-meter driven by said press-
both supplied in measured qua,ntltles to the | ure gas-meter, whereby the initial pressure of

5 said combustion-chamber. natural gasis utlllzed in supplying a measured

- 2. The combination, substantially as before | quantity of air for its combustion. 20

set forth, of the combustion-chamber of the Witness my hand this 9Lh day of March, A.
furnace, the gas-meter, and theair-meter, both | D. 1881. |
connected with said fm nace, and the gas-ex-

10 pansion chamber arranged between the oas- - JAMES HENDERSON.
meter and the combustion-chamber of the fur- . L |
nace, whereby gas under strong initial press- Witnesses:
ure may be permitted to expand before it is W. L. BENNEM,

mixed with the air at alower initial pressure.

| WILLIS McDONALD.
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