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To adl whom, it may coﬁcem:_‘ - S| and crank shaft are made of white metal; oy
. Be it known that I, Caaries T. WaDE, a | other suitable material.
cilizen of the United States, and a lieuten-

ant:in - the United States Navy, have in- | of the compression cylinder e to a chamber
5. vented new and useful Improvements in

n between the packing rings v and v’, by ¢o
~Gas-Engines, of which the following is a | means of a pip(laJ 11 . d Yo 60
specification. =~ . 1 - A number of slots X and & are cut in the
My invention relates to improvements in | circumferences of the piston rods E and e
. -gas engines and the object of my invention { in such a place that, near the .end of the—__ -
10 1s to provide & simple device of. this type | stroke, after exhaust has taken place, the 65
- ‘an ‘which tke explosion cylinder and a-larger | slots X will extend in both the chambers-A

Connection 1s made from the upper end

. L]
]

R -
"

Lompression cylinder are placed end to end, | and.B, connecting them; and near the end
tiiea the slots 2 will extend ——

in both the chambers & and x, thus con-

g common piston rod connects the two pis--

~ :tons, a second piston rod or the first pro-
15 longed connects the piston in the explosion
- ¢ybnder “with a crosshead, the use of all
valves between the cylinders 1s dispensed
-with, and i1n-which a]f the burned gases In

the explosion chamber are driven out -4nd

20 ‘replaced with fresh carbureted air at the end
, of the stroke. - .

- With this object in ,v:ieﬁ. ‘my invention
¢onsists .in the construction and combina- |
tions of parts as hereinafter described and

2§. claimed. - -

. n the acéompanyin"g dré,wings, Figure 1

8 a vertical section of my improved

as
engine.. Kig. 2 is a vertical section of a1
modified.. means- for dehvering the com-.
pressed.carburéted air from the compression :

30 pressed..carbure h
cylinder into the explosion cylinder. -
A a-rTepresent. a compyession cylinder,
larger than, and placed on the end of, the

sexplosion:cylinder B §; 4 common piston

a.second piston rod e connects the piston C
with the crosshead K, working on the cross-
‘head guide H, the crosshead being connected
to the crank-pin S of the crank-

40 means of the connecting vrod P.

‘exhaust ports T extending at interyals all
the way .around the cylinder, these ports
Teading to the open air or to a maufiler of
45 some -suitable design. : U
. The inlet to ‘the compression cylinder is
through a carbureter -at R of some ap-

“proved design, then through pipes and non- |:: _ _ : OSIN
| ~the piston to be as in the drawing, with a
“charge o

return valves at M and m to the two ends of

§0 the compression cyiinder. .'
" Cylinder and piston rod bearing surfaces
“are kept tight by means of piston rings Z
and z, and by packing rings Y and y and ¥,

made of any sunitable material; and }'ubbing
55 surfaces. of the crosshead, connecting ro

5 rod-E.connects the two pistons.C and D, and |

shaft O, by

- The explosion cylinder is provid_e,d.-,iwith.

i:aecting & and «.(through 7! and %), Thus
the use of valves between the compression
{ and the explosion eylinder, 1s entirely
ebviated. - B o

~ The packing rin

of the return stro

sion.cylinder B.

70

| gs y’ are placed _ﬁp’a_ft SO
that the carbureted gas under compression

‘79
may not escape to the open air when the slots

are part way through this bearing.

The ignition is by any suitable means,—

‘that shown in the drawing being by electric

spark plug.

The cylinders may be air or water cooled,
may be any size or shape, and the lubrication
may be by any suitable method. o
- The explosive mixture of gas which has so

far been called carbureted air, may be pro-
duced ‘by drawing gasolene, oil or alcohol
vapor, in combination with air, from a car-

30

39

‘bureter of some approved design; or may be

roduced by admitting a quantity of gaso-
Eane, oil or alcohol in a hiquid state, into the
cylinder filled with.air. I

Tig. 2 shows'a modified form to replace
the slots in the piston rods. The piston rod
is here shown hollow, and at the places cor-

responding to the two epds of the slots, are

90"

95

sunk holes to the inside of the rod. At the

end of the stroke, the course of the carbu-
reted air would be from the compression

“cylinder A, through the upper holes-to the
‘1 inside of the rod, which is tight at both ends,

100
then through the lower holes into the explo- -

“The operati

on is as follows:—Supposing
_fresh carbureted air under coum- 105

pression in B. This cliarge being ignited by

spark plug V forces piston C downward un-

til exhaust ports T are uncovered. At the

‘same time the piston D is forced downward,

lichtlv ecompressing fresh carbureted air in 110



&

N chamber A uniil the slots X extend throucrll
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the partition between the chambers A and
B, and. thus open A te B; this occurring just
after the exhaust ports T have been uncov-
ered. ' The compressed chaige in chamber A
then drives out all the renmmmg burned
charge in chamber B, and completely fills B
with fresh carbureted alr.
turn stroke, a partial vacuwm is nroduced n
A, to fill which fresh carbureted air rushes
In through the carbureter at R, the pipe and
non-return valve at M; the (,lmwe i B is
compressed, tlie spark 1s phed at V and
the operation continued, indefinitely. Simi-

larly, in the position shown in the drawmo‘-

. in?

the exhaust has taken place n the explosion
cylinder &, the slots @ in the’ piston rod e
have admitted fresh. carbureted air under
pressure, from compression cylinder ¢ pipe !
and chamber # to the explosion cylinder &,
thus filling { with fresh carbureted air. On

the return stroke a partial vacuum is created

in compression -cylinder a, causing fresh car-
bureted air to rush in through carpureter at
R, pipe ‘and non-return vqlve at m, the
charge of fresh carbureted air in the explo-

sion (,ylmder O being placed under comnpres-

sion. When the spark is applied at » the up
stroke 1s again ‘produced, compressing the

charge in the compression cyhnder e, until

exhaust and the opening -of the compression
cylinder « to the explosion cylinder & again
takes place, the operation then being con-
tinued, indefinitely.

I clalm--— . -

1. In a gas englne the combination of a
compression cylinder and an explosion cyl-
ider arranged 1n iine with each other, the
head of cne of said cylinders formmg a

partition between them, a cross head, a- pis-

ton in each of said cylmders, slotted ‘piston
pistons together and |

connecting one “of sald pistons to said cross

rods conneetmtr said

head, a crank shaft connected tc said cross
head .and TMeans, including said slotted pis- |

Then on the re-

931,531

'Tr

ton rods, whereby the compressed charges of
c'trbureted air may be delivered from the
compression cylinder into each end of the
explosion cylmder alternately, substantmllv

as (]ES(‘I 1bed.

|

. 2=l eesileeslieesll Ty -SEE————

2. In a gas engine the cmnbnmtlon of an

-explosion (,}"1111(](31‘ and a compression cyl-
inder arranged .in line with each other, the

o0

head of one of said cylinders-forming a par--

tition between them, said compression cylin-

00

der being of G‘l‘(:‘att‘l dnmeter than said ex- -
plosion (,vlm-:]u, a_pistonin each ‘of said

(,vlmder
sa:ul plstmh, a cross liead. a slotted ‘~1~:t011
roc. connecting said cross head with one of

said pistons, a connectmn' rod,-aicrank:shaft

a slotted pl‘%'EOl‘l rod connecting:

60

connected thereto, and means; mcludmg said-
slotted pision rods, whe-rebv the charge: ot -
carbureted air may be: ‘elélivered: from- the -

compression cylinder intoléach: end: of-the: 65

explosion cylinder altermtely; wast*amtml}y.-h;

as described. LAy b

3. In a gas engine, thie: et}nﬂnﬁﬁtwn ef‘,an-f.

~ .

explosion: eylinder and & fé()mprebelon evlihs

der srranged in line withi'ei¢h “other, the:
head of one of said ¢ylinders forming a par-.

10

tition between them, said compr ession, cylin-

der

cylinders, a peripherally ‘stétted *prqtem Tod
connectmﬂ' sald pistons, @‘eré‘ss head; a#pes:
rlfpherallv slotted piston‘rod’ connectmg dne!

said pistons with said cross head, a'ertnk: |
shaft, a rod connecting” $aid:érosd” heﬁil and
said cranl-.. shaft, and a “connégting tube lead=
ing from one end of said cempreESmn cyhin:
der to onc¢ end of said explesion cvhinder,
whereby - compressed cliarges may - be. de-

livered .to the opposite énc c}f the ‘e'-t ‘l*e‘sft‘fn-

d ',
qbiarﬁiﬂ”lv s - de-

cylinder alternately,
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