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To «ll whom it mai CORCETIL:

Be it known that I, GEORGE HOLLOWAY, of
Clyde, in the county of Sandusky and State
of Oflito, have invented certain new and use-
ful Improvements in Devices for Prevent-
ing Back-Firing in Explosive-Engines; and 1

declare that the following 1s a full,
clear,” and. exact description thereot, refer-
ence being had to the accompanying draw-
ings, which form part of this specification.

This invention is an improvement in what
are commbnly termed ‘‘gas-engines” oper-
ated by the explosive force of gases or car-
bureted air, and has especial reference t0 the
type of erigines in whicu the explosive mix-
ture is first compressed and then admitted
Joding chamber 1n the
eylinder and ignited, the compression occur-
ring in the pump-chamber, whichis ordinarily
the crank-chamber of the engine. In this
class of engines it is nocessary to provide
means to prevent ‘‘back-firing” or explosion
of the mixture in the compression-chamber
by reason of premature ignition of the gases

in the by-pass and working chamber before.

the ports connecting the com ression-cham-
ber and the exploding chamber or cylinder
proper are closed. Such back-firing or ex-
plosions in the by-pass and COMPression-
chamber causes erratic running of the engine,
blowine out the charge from the pump-cham-

ber int,o the carbureter, and other annoy--

ances. Various attempts have been hereto-
fore made to prevent-this back-firing; and
the present invention consists in a novel and
improved device for that purpose, COIMPTIS-
ing a screen of peculiar construction placed
in th by-pass or passage between the com-
pression and working chambers and by
which even if premature ignition occurs 1n
the vrorking chamber the gaseous mixture in.
the compression-chamber will not be fired.

Tlie invention therefore consists m the
novel construction and arrangement of this
and said
sereon is illustrated in the accompanyin
drasvvings and hereimatter described 1n detai%
with reference thereto. o

111 said drawings, Figure 1 is a longitudinal
sectional elevation ¢f a gas-engine equipped
with my invention for preventing back-firing.
Fig:. 2 is an enlarged detail section on line 2 2,

Fir. 1. Fig. 3 is a plan view of the screen

detached.

armill

 substances in the small perforations

The engine comprises a cylinder A, con-
nected to or formed with a crank-case B, 1m
which the crank C of the main shait is in-
closed air-tightly. A piston D works in the
cylinder and case,
engine and pump-piston, and 1s connected di-
rectly with the crank by arod L. The cham-
ber 1 in the cylinder 1s the working chamber
and the chamber 2 in the crank-case 1s the
pump or compression chamber. '

* |

Explosive gases or mixtures thereof are

admitted into chamber 2 through-port 2%

which may be connected to any suitable car-

bureter or gas-supply. Thisport 2®1s closed

by the piston just after 1t begins its inward
or working stroke. Chamber 2 also commu-
nicates by a port 2° with a by-pass or passage

s0 as to serve both as the
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3, which 1s preferably a rectangular recess in. -

the wall of the cylinder and casing, not mar-
ring their symmetry and which is covered by
s temovable plate 3* and communicates
through a port 1® with the working chamber
1. Vﬁlen the piston is at the end of its work-
ing ‘'stroke, the burned gases escape from
the chamber 1 through ports 1°. .
in the example shown forms the main valve
of the engine and controls the ports 1% 1b
and 2%, - .
Tt is necessary to provide means to prevent
the fresh gases in the by-pass 3 and chamber
9 being ignited when the port 1° is opened by
the heat of the walls of cgamber 1 or by any
burning, partly unconsumed gases remalning
therein. For this purpose I place a bafile or
screen ¥ in the by-pass, Whic% screen prefer-
ably consists of & ‘lg,yer f of finely
reticulated metal and one or more
coarsely perforated or reticulated metal.

Preferably
layer f of finely-woven. brass or refractory

rivets 2. The screen is arranged within and
diagonally across the by-pass o, and said
sereen extends from port 2P to a point above

the port 1%, being closely fitted within the

The piston

the screen-is composed of one
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woven or 9o
layers of

‘wire inclosed between two layers f” f* of per- ¢ 5
' forated sheet metal, all bound together by

ITO0

by-pass at its edges, so that there will beno

chance of flame passing around the screen.

The screen is placed in a diagonal position

to secure the greatest amount of space possi- -

ble in the passage-way on account of the lia-
bility .of t

burned oil or 8 formation of carbon or other

10§

o screen to become clogged by

of the



- ally prevent the passage.of gas between the
- screen and the sides of the by-pass. . The
screen 1s properly positioned in the by-pass
by means’of projections F? on the rear ends |
' | chambers, a common piston working in and

between said chambers and coentrolling said
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- screen,-for if the sereen: were placed in a ver-

tical position its.area would be so small that

- it would soen echeke, so that it must be a great

- deal larger than the ports or the passage-way

5 between the ports. The sides of the screen

are preferably upturned, as at ¥/, both to se-
curely position it inplace and to more effectu-

.ok the flanges F’, which pesition its rear edge
relative to port 2°; and its front end may be

upheld over port 1* by means of pins: F?, as

shewn, or in other suitable manner. Prefer-
- ably part of one layer f” directly ower the pert

12 1s imperforate, as shown at f%, so that if
flame should spurt into the by-pass through
- port 1% 1t would strike the imperforate part.

o f* rather than the fine layer. ~ By this con-.
- struction the finer part of the séreen is stiff-
- ened and protected by the coarser layers, and |

the durability of the screen is indefinitely pro-

longed as compared.with the life of a single
‘25 finescreen. . . -
_The coarsely-perforated layer f” breaksand

disseminates any flame which might enter
- the by-pass. before it contacts with the. fine
- layer, and the strands of the fine layer must.
3o practically be burned entirely away before.

back-firing could occur.. I consider thelayer

J’ (adjacent port 1*) more importaht than

‘the layer f*, (adjacent port 2°,) and although

~ the construction and arrangement shown in
35

drawings is preferred I do not wish to be re-
stricted to this é)articular construction, as it
- may be modified

‘necessarily be varied according to the dimen-
sions and arrangement of the by-pass and
ports. R | -

~ While, as above Stéte&, 1 prefer to make

- the fine layer f of reticulated or woven-wire
mesh: and the outer layers f/ 2 of coarsely-
perforated sheet metal, I do not intend to re-
striet myself in the claims to. either reticu-
lated, or woven or perforated layers, reticu-
lated: or woven wire and perforated sheets
- being well-known equivalents. --
- In the.engine shown the cycle of operations
19, a8. follows: A charge ofy |
having
1gnited, |
so: domg: compresses. the: explosive mixture

18kon. nears. the end of its, inward: stroke it
fipst uncovers. port 1P, allowing the burned
gases-to-exhaust. Then it uncovers port 12,
whereupon the compressed gases in chamber

60 2 rush shrough port 2° into- by-pass 3 and

through: the -creen F and port 12 into the

. working chamber, driving out the burned

il

gases: - Then ‘as the piston moves back it
closes. ports 1* and 1° and compresses the

- | within, tvhﬂ SGQPB’ of ]_ny'-in_l_ |
~ vention, and the form of the screen would

_ explosive gases.
been admitted into. chamber 1 and.
the piston D is driven forward and in
{ portion directly ovér or o

prexiously admitted into chamber 2. Asthe | port of the working: cham er, substantially

825,835

| its.mtum stroke, aﬁd during such stroke port ;

| 2* is opened and fresh gases are drawn into

chamber 2 to be compressed en the next
power stroke of the piston caused by the igni-
tion of the gases in chamber1. - . =~
Having thus described my invention, what

I claim as new, and desire to secure by Let-

1 ters P’atent,-is—— o o | o
1. In combination, a gas-engine having a
‘working chamber, and a pump-chamber in
axial alinement, inlet and outlet ports to said

ports, and a by-pass connecting the pump-

| chamber with the inlet-port of the working

chamber; with a baffle or screen in said by-

| over or opposite the inlet-port of the working

| chamber, substantially as described.

anti-back-firing devide, arranged. in the gas-
.consisting of a finely-perforated metal layer,

finely-perforated layer, said dévice having an

the inlet-port of the working chamber.

3. The herein-described device for pre-
venting back-firing in gas-engines,ednsisting
of a screen having its sides upturned, and
provided with projections at one end, and an

imperforate portion near its
stantially as set forth. _ -
|- 4. In combination with a. gas-engine, an
 anti-back-firing device, arranged in the gas-

other end, sub-

inlet passage to the working chamber, and

consisting of a finely-perforated metal sheet,
-and layers of coarsely-perforated metal in-

closing the fihely-perforated: sheet, and said -
device having an imperforate portion di-
opposite the inlet-port of the

rectly over or o
working chamber. -

| - 8. In-combination, a.gas-engine having: &

- 2. In combination with a gas-engine, an

and coarsely-perforated layers inclosing the |
, 90
imperforate portion directly over oropposite
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| pass having an impeiforate pertion directly |

inlet passage to the working chamber, and
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working ‘chamber; and a pump-chamber in

R —

axial ahnement, \nlet and outlet ports to said

chambers, a commen: piston. working in: and-

110 .

between said echambers and controlling said
| ports, and a by-pass connecting the: pump-

chamber with. the inlet-port of the- working = .
11§

chamber; with a.baflle or sereen. in said: by-
| pass: formed of a. centrallayer of finely-perfo-

| perforated metal, and having an. imperforate

| as. described..

rated: metal, -and inclosing layers. of conrse

posite the inlet- .~
L20

6. In combination with a gas-engine haw-

ing & working chamber, a. pump-chamber, a
piston adapted to compuess explesive mix-
tures. in the: pump-chamber, and' a by-pass

for admifting -explosive mixtures from' the

pump-chamber to the working chamber; &
scrgen arranged within the by-pass . and clos-
Ing communication between. the working and

65 frash explosive gases until it has completed: | pump chambers except through its mesh, said
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screen having an imperforate portion oppo-

site the inlet to the working chamber, sub-
stantially as described. .
7 In combination, an explosive-engine

¢ having a working chamber, a compression-
chamber; and a by-pass between said cham-

bers: with a screen 1n said by-pass having its

sides upturned and closely fitting the sides of

the by-pass for the purpose and substantially
1o as described:. ) - -

8. In combination, an.explosive-engine,

having a working chamber, a compression-
chamber and a by-pass connecting said cham-
bers; with a screen in said by-pass having an

15 imperforate portion directly opposite the inlet
~ to the working chamber, for the purpose and

substantially as described. -

0. In combination, an explosive-engne

having a working chamber, & cOmpression-
20 chamber, and a by-pass leading irom the
compression-chamber to the wor ing cham-
~ ber; with an anti-back-firing screen arranged

“in the by-pass and having its sides upturned |

stantially as described.

compression-chamber to the wor

and closely fitting the sides of the by -pass
to prevent the passage of gas around the 25

‘edges of the screen, and provided with pro-

jéctions at one end for the purpose and sub-

10. In combination, an explosive-engine

‘having a working chamber, a compression- 30

from the
ing cham-
ber; with a device for preventin back-firin
comprising a screen having its sides upturne
and provided with projections at one end and 35
an imperforate portion opposite the inlet. to
the working chamber, su stantially as de--
scribed. S .
In testimony that I claim the foregoing as

chamber, and a by-pass, leadin

| my own I affix my signature in presence of 4o

two witnesses. . _
GEORGE-HOLLOWAY.

In presence of—
J. C. CRAIG,
HoMER METZGAR.
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