& Sheets—Sheet 1.

(No Model.)

- E. EDWARDS.

GAS ENGINE.

_

: I
AR AN AN NN SESSS S W

N. PETERS. Phato-Lithographer, Washingtan, D, C.

[ NV .\...
© @\\mﬂ.ﬂ._iﬂmﬁ

.ﬁu | B K ...iJ._

u @_./. \\\\mu._._

frmemy 3 /{M.\ .m.u

= K

D

43

= RN

D -

S | Q
al

o

LO

<

-

o

S )
= ‘




(No Model) ' ' 9 Sheets—Sheet 2.

E. EDWARDS.
GAS ENGINE,

No. 300,453, o P tented June 17, 1884
Sy ©

1Mt 72

= = e\
iz;' - RS, - —; -
a
OO OIGOIIIFIZS i/
- N §‘
| 2
Y B
T D L e —
. | | A‘\“\“\‘{;‘:‘i;;‘ﬁ.\\\\\\‘\ 1

‘_

.-.-rl-—-"—'-

" LS ““.““‘k

5% WK S

%é// ﬂém%

N. PETERS, Photo-Lithographer. Washington, D. £




- “Application filed QOctober 11, 1883,

To all whom it may concern:
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....
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'SPECIFICATION forming part of Letters Patent No. 300,453, dated June 17, 1884,

(No model.}) Patented in Ergland February 20, 18 0, No. 760, and April 23, 1881, No. 1,765 ; 111 |

- France August 19, 1880, No. 133,326; in Belgium Aun'uab *’D 1880, No. 52,371, and in GE‘I‘H’I‘L]I} Anguast 25, 1880 Yo 14,262,
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Be it known that I, EDMUND LDWARDS a

- subject of the Queen of Great Britain, resul

B 1;1011 such as will enable others skilled in the

IO

25

o provide a self-acting valve through vhlch

~mechanism illustrated in Lhe .;wcompanymﬂ

~ - the entire engine.
40

~.rod guide.

- aview irom behmd of the cylmder, air- casmg,

45

- nal Sectlon on a larger scale, of the aif-casing,

- which air is admitted and cut off. FIU' 7 18 a

50

new and useful Improvements in Gas-Engines;

ing drawings, and t0 letters or figures of rei-

- gas-engines, inwhich a mixture of air and in-

stroke of the 'p’iston; second, tO provide and

the hot air and gas during the return-stroke of
~ the piston; third, to keep the cylinder cool;

tion -through the cylmdel and casings.

ing at40 Southampton Buildings, in the couuty |
of Middlesex, England, have invented certain

and I do hereby declare the following to be a
full, clear, and exact description of the inven-

art to which it appertains to make and use the
same, reference being had to the accompany-

erence marked ther eon, which form a pmrb of
this specification. :
My invention relates to 1mpr0vements in

flammable gasor vaporisdrawn intoacylinder
during the hrst part of the stroke of a piston
therein, the mixture being then exploded,and
the piston being forced forward during the
remainder of itsstroke by the expansionof the |
alr and gas, the return-stroke of the piston
and the expulsion of the remaining air and
gas being effected by the momentum of a fly-

wheel - '

The objects of my improvements are fir st

the air and gas are ‘ldmlttl?:d in refruntcd
quantities dmmo’ the first part of the out-

operate an exhaust-valve for the discharge of

and, fourth to prevent or lessen the noise of
the exploblons I attain these objects by the

drawings, in which—

Figure 1 is a vertical loncrltudlml section otk
Fig. 2 is a transverse sec-
Fig.
318 9 tlansverse section through the plston-
Fig. 4 1s o front view of the plate
to which the cylinder is attached. Fig. 5 is

and gas-admission pipe. Tig. 6isalongitudi-
showing the c?linder and the openings through

longitudinal section and front view of the al -

i of the COIlIlGGLII]“‘ rod. 1.

mission-v alve for ‘11:[' 'fmd 8as, and Figs. 8 and :

9 are longltudlnal sections of the plstous and
exhaust-valve, showing the connecting-rod
fmcl valve in different pomtwns -
Similar letters of reference refer to similar
parts throughout the several figures. 55 .
a 18 the foundation- plate of the engine, hav-
ing the beari ing 0, in whlch the Glf:lﬂ]k Shaft c
revolves. |
~ d 1saninclined pla,te upon the foundation «,.
to which the cylinder ¢ and casing f are bolted. 60
¢ 18 a piston working in the eylmder e, and =
having a hollow: rod or trunk, #, to which is.
jointed the connecting-rod 4, which drives the
crank-pin k. The guide 7 fits upon the hollow.
trunk 7, and is itself surrounded by the air-
casing m, which communicates with the cas-
ing f thwugh openings » # 1n.the inclined
phte d. 'The guide ! has openings o o, through
which air entels the casing m when the hollow
trunk A 18 at the inner eﬂd of 1its stroke. 70
p isthe exhaust-pipe, and risacasing round~
the cy]mdu ¢, through which water may be
made to cir cu]a,te by pipesat s . The valve- .
seat v fits 1nto the cylinder e, and has holes w
for the admission of air, *111dm for the admis- 75
sion of gas througn the central pipe, v.
The valve = consists of a disk of metal COV-

-ering these holes and guided by a slmldle, A,

the omer end of whleh 18 fitted with a metftl

or india-rubber spring at B and a regulating- So
nut, C.

- The gas-pipe ¥ is shown supplied
from a flexible bag, D, the supply to which
fromany eonvenleut souree 1s Iewula,ted by a
cock or valve at 1.~ | |
The piston ¢ contains a disk ex] aust- valve, 85
G the spindle H of which is fitted with a
elosuw-smmg, I, and the end of the spindle
1s. pressed dmm during the inner stroke of
the piston by a tail- plece, K, on the inner end
Holes L open from 9o
the hollow ]3151:011 above the exhaust-valve G
into the cylinder, round the hollow trunk 7,
and thence to theexhaust-pipep. . At or near
one-third of the stroke of the piston a firing-
valve,. P, is arranged, having an inlet hang .
ing valve of the usual kind, thlough which a
ﬂame burning outside (,preferably in a ¢ Bun-
sen’’ burner) is drawn when the valve 1s un-
covered by the piston ¢g. The outer end of the
casing /18 closed b3 a cover, R, to which the 100
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valve- Se‘lt v and gas-inlet 1)1130 fs/ are con- |

- nected.

IO
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The Operatlon of the engine 1s as follows

The piston ¢ being at the inner end of its

stroke, the crank is turned round in.the direc-
tion of the arrow, and the piston draws airin
through the holes w and ogas through the
holes x, the two mixing as they pass Imder
the inlet- valve z. When the piston has ad-
vanced far enough to uncover the firing-

valve P, Tigs. 1 and 2, the flame is drawn |
in and the mﬂftmmable mixture exploded,

the expﬁ,nsmn of the air and gas closing the
inlet-valve 2, and carrying the piston to the
end of its 51310116 The momentum of the fly-
wheel then carries the piston back through its
return-stroke, during which the tail-piece K
presses the spmdle H and opens the exhaust-

valve 3, through which the expanded air and
-gas escape to the exhaust-pipe p. When the
| plston arrives at the inner end of its stroke,

the exhaust-valve & is closed by the Spring I

and a fresh supply of air and gas is drawn

in through the inlet-valve seat v as-the piston
again commences its outer stroke. In order
to keep the cylinder esufficiently cool, wheth-

er the water-casing at » be used or nob the
whole supply ofair isdrawn from the front end

of the cylinder through the openings n n, and

thence. between the cylmder ¢ and the casing

J, and round the end of the latter to the 1nlet

“valve v; and in order to prevent or lessen the

35

- which air is drawn into the air-casing m, and-

40

noise of the explosions I make the hollow
trunk 7 of such length that its front edge
closes the openings in the guide /, throucrh

through the openings n #, Jjust before the ex-
plosmn takes place, the noise of which, there-
fore, cannot escape. TFor the same purpose
fibrous or porous material—such asmineral or
slag wool-—may be placed loosely in the space
between the cyllnder ¢ and the casing f. A
disk of asbestus may be plaeed between the
valve and the seat V.

The engine may be made to 1evolve in the
opposite direction to the arrow by turning the

‘piston and connecting-rod round so that the

tail-piece upon the ]atter 18 above instead of
below, and instead of the water-casing » ra-
dial I‘le may be formed upon the cylinder e,
trom which the air passing between them 1n-
side the casing f absorbs the heat.

I prefer to' arrange the cylinder in the in-

- clined position shown in Fig. 1; but it may

be fixed in any other convement pOSIthIl

A governor of any ordinary kind may be
used to regulate the fsuppljr of gas to the flexi-
ble bag D which I prefer to arrange, as shown
1 Fig. 1, outside & pipe, S, closed at its end,
but havmo* holes on its upper side,which are
closed by the flexible bag when the desired
quantity of gas has been withdrawn.

What I clzum as my invention, and desire to

secure by Letters Patent, is—

1. In a gas-engine, the combination, with

| the piston ¢, of the exhaust - valve @G, tail-

piece K on the connecting-rod 4, and the hol-

low trunk 2, having holes 1, substantlally as

set forth and shown.

2. In a gas-engine, the combmatmn with
the engine- cylmdel of the outer casmg 7,
1ts coverR alr-casing m, and the plate d, hav-

15
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ing opemnﬁ‘s nn substantml]y as set forth and |

shown.
- 3. In a gas-engine, the combination of the

75

engine- cvhnder the outer casing, f, the cover

R, “and the openings n n,with the openings 00
in the guidel, and the air- casing m, substan-
tially as set forth and shown.

In testimony whereof I havesigned my name
to this specification in the presence of two sub
scribing witnesses.

EDMUND EDWARDS.
- Witnesses:

ARTHUR E. EDWARDS,
W. R. EDWARDS.
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