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UNITED STATES

PATENT OFFICE.

ALLER’I‘ SCHMID-AND JOIIN. (‘IIARLEb

BECKFELD, OF ALLEGIIENY, PENN-

SYL\'AN’IA

‘ GAS-'ENGINE. .

' SP’ECIFICAVTI‘ON'ermih'g part of Letters Patent No. 421,524, dated February 18;1890.
Application filed Jn}y 12,1889, Serial No. 317,278, (No model,) )

To all whom it mdy concerm: :
B¢ it known that we, ALBERT SCHMID, a

" citizen of the Republit of Switzerland, and

JOHN CHARLES BECKFELD, a citizen of the
United States, both resuhwr at Allegheny, in
the county of Allegheny and State of Penn-

svlva.ma, have invented certain newanduse- |

“ful Improvements in Gas-Engines, of which
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the following is a speclﬁcatlon reference be--

ing had to the drawings accompanymg and
formmg a part of the same.
This invention relates to gas orair and gas

" ongines of the type known as “continuous-
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" to be used in con,]unction with the expanded
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combustlon engines,” and more particularly
to large engines of said type, which require
the apphca’clon of force from some inde-
pendent source—such as a steam-bmlcr—to
start them in operation. . '+

The object of the invention is primarily to
increase the efficiency of’ such engines by
utiljzing the waste heatfrom the combustion
of the gases to vaporizé water or othér fluid

products of combustion in operating the en-
gine; secondly, to dispense with an inde-
pendentsteam:boiler for furnishing thesteam
to start the engine, and, lastly, to improve the
engine by utilizing ‘as-much as possible of

the heat developed in’ the operation-of the.
engine and applying it to assist in farnish-

ing the driving-power. -

We have illusirated these improvements
in the amompanymv drawmos in conneetion
with a ;ewenvme of - special character. Any
engine, however, adapted to be operated by a

constant expansion of gases such as takes’

place in contmuous-combustlon engines may
be used: We therefore omit a detailed de-
seription of the engine proper, deeming it
sufficient to say that the speeial form shown
herein is constructed in .substantially the
manner described in an application of J.
Charles Beckfeld and Albert Schmid, filed of

‘even date herewith, aud ser ially numbeted

3172
. Refeuum to the dmwmgs, the figure is a

" view in su]e elevation and part sectlou of the
~ entire system or combination of all the parts
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and devices pertaining to our invention.
Let A designatethegas-engine preper; B, a
pipe {rom the strect-main or “other supplv of

by a valve ¢.
. with the engine cylinders or. pl pes M through

gas, through which gas is admitted or drawn
into the engine under one of the pistonsand,
together with a proper proportion of air, is
subsequently forced through a pipe or tabe
C into a combustion- ehambm D, w hore it is

“ignited and burned.

E is.the exhaust from the .engine, through
which the products of combustlon, after hay-
ing done their work, are expelled. *

14 is a pipe from a water-main or other sup-
ply and connecting with a- water-jacket sur-

rounding the cylmdere and workmo' parts of

the engine.

T is the discharge-pipé fxom the W‘tter-'
jacket. It empties into a: tank ‘G, from
whence, by a small pump I, driven by an ec-
centric on the main shaft of the engine, it is
forced into the chamber I. The exhaust-pipe
E rans through this chamber, being coiled
thelun, 80 that the-heat from the oxhaust-

gases is imparted. to the. wiiter therein,
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which has’ already been war med in ‘the wa- "~

ter—Jacket on the engine. :

The' combustion- chamber D is inclosed in
or surrounded by a chamber or boiler J, and
a communication is maintained from the ves-
sel I with said chamber by a pipe J’.,

- The combustion-chamber D commumcates
through a pipe M with the engine, and con-
tains a -check-valve b, which prevents back
pressure from the engine entering the corn-
bustion-chamber. From the said chamber D
leads also a pipe or vent M, normally closed
The chamber I eommunicates

a pipe O

The combubtlou-chambel D contains a se-
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ries of burners I, supplied with gas from the

gas-main or other source, and is provided
w1th a door R, which may be closed air-tight.

The pipe C from the engine is-also provxded :

with a series of burners D’, for the combus-

9o

tion of the mixed gasand air supplied by the °

engine. The pipe ¢,-which conveys gas from
the main to the burners I, is provided with
a check-valve K’, to prevent baek-pressure in
the mains in the event of a rise in pressure
in the combustion-chamber.
The operation of this device is as folloWs

The gas from the main is admitted to the
burners L and ignited. The door R is open
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2 . 421,524

while this combustion is taking place, ahd
tho valve ¢ is also open, so that a draft is
provided through the combustion-chamber.
When sufficient steam has thus been gener-
ated in the boiler or chamber J, the engine is
started. When by the operation of the en-
gine asupply of air.and gas is forced through
the pipe C and the burners G , it is 1gmted
and the door R and valtve e are closed, and
the connection with the gas-main cutoff. The
expanded products of ‘combustion, together
with the steam generated by the combustion
entering the engine-eylinders then maintain
the engine in operatlon

It will De seen that Dy the construction
above deseribed provision is made in every
practicable way of utilizing the waste heat
and economizing power. The devices which
enter into the combination which our inven-

tion involves may be greatly varied in von- |

struction, and we do not limit ourselves to
the special construction shown, as will be seen
from the subjoined claims.

It will be seen that the ¢onstruction above
described obviates the necessity of an inde-

endent boiler or source of power for start-
ing the engine, while the steam generated in
the chamber J 10t only supplies the necessar Yy

‘lubrication, but assists in dri 1vnw the engine.

“ hat we claim is—

1. The combination, with an engine of the
kind deseribed, of a boiler or wmter-chamber
and a combustiou-ehamber inclosed or sur-
rounded thereby, connections from both cham-
bers to the engine, and two sets of buraers
contained in the eombustion-chamber, one
set being suppl.ed by a gas or fuel intiepend-
ently of the engine, the other being fed by

gas or fuel by tie operation oi the engine,
and means for controlling the supply of Fuel
to said burners, as set forth.

2. The combination, with an engine of the
kind described, of a water-chamber or boiler,
and a combustion-chamber inclosed or sur-
rounded therehy,connections from both cham-
bers to the engine, two sets of burners con-

tained in the combustion-chamber,and pipes’
or tubes supplying gas or similar fuel to said | .
burners, one leading directly from a gas-main

or souree of .supply, the other'bemg con-
nected with a pumping-cylinder in the en-

gine, as set forth.
3. The combination, w1th a gas- engme of
the kind described, of a water-chamber or
boiler,and a combustlon chamber inclosed or
surrounded thereby, connections from both
chambers to the engine, and two setsof burn-
ers in the combustion-chamber, a gas-supply
connected with one set, and ‘an air and gas
supply connected to the other, as set forth.

4. The combination, with ah engine of the:

kind describéd, of a steam boiler or generator
connected with the engme-cylmders, a com-
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bustion-chamber inclosed or surrocunded by .

the boiler and provided with draft-passages
capable of being closed air-tight, two sets of

‘burners in the’ combustion- -chamber, one con-

nected with a supply of gas alone, the other
with & supply of air and gas under pressure,
as set forth.

5. The combination, with an engine ef the
kind described, of a water-chamber or boiler,
acombustion- chamber inclosed orsurrounded
by the same, a feed-water chamber connected
to the boiler, and the exhaust-pipe arranged

to heat the waterinsaid chamber. as setforth.’
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. The combination, with the cylinders of '
an air and gas engine, of a combined ‘boiler

and combusmon chamber, valve-controlled
connections -for the steam a'.d expanded

gases between the cylinders and the said

chambels, and independent sources of heat
for generating the steam, as herein set forth.

7. The combination, with the cylinders of
an air and gas engine, of a boiler for gen-
erating steam connected therewith, a com-
bustion-chamber provided with, draft-pa.s—
sages closing air-tight, and also connected
with said cylmders, and two sets of burners
in the combustion-chamber, one adapted to
be supplied with gas or similar fuel and the
other with a mixtare of gas and air,

ALBERT SCIIMID.‘ )
JOHN .CHARLES BECKFELD.
Witnesses:

J. M, TATE, J1 s
W. D. UPTEGRAFF.

So

85 -

90




