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UNITED STATES

PATENT OFFICE.

- WILLIAM H "HOOPER AND FREDERICI& S HUTCHIN S, OF SAN FRANCISCO,
OALIFORNIA SAID IIUTCHINS ASSIGN OR TO SAID HOOPER

To all whem it MYy CONCErn: -
Be it known that we, WirLiam H. HooPER |

GAS ENGINE

‘No. 854,002.

L ]

| Speo1ﬁcat1en of Lettere Patent.
- Application filed April 28, 1905 Serlel No. 257 SBB

and FREDERICK S. HuTcHINs, citizens of the
United States, residing at San Francisco, mn

the county of San Francisco and Stete of
‘California, have 1mented certain new and |
useful Improvemente in Gas < Engines, of

- which the following is & speelﬁoetlon

IO

ic

~QOur invention relates to gas engines of the ;
two-—ovole -type in which by a very cheap,

licht and elmple construction we are able ‘to
develop pro ortlonetely greater power than
engines of this type heretofore used.

It is our object to provide a two- cycle en- :
possess' all-the advantages

gine which shall

" of the type, and W‘hlch shall ohviate some of
" the dlsedventaﬂ‘ee heretofore attaching to it.

" We have found in
-proved construction

20 -of the four cycle type as to the complete and

ractice that.our imn-
as all the advantages

| _.perfeet utilization of the .whole of the ex-

30

35

x— in, Hig:

plosive charge, as well as to the perfect clear-

ance of the cyl inderfrom the exploewe charge.
Various. features of  invention and im-

provement are hereinafter described and a
'*prectloel embodiment as shown i the draw-

.
: %n these dr'a,wmgs -—-—---'F1gui'e 1 isa vertlcel
. I-'eeetlon of the engine::
at right angles to Fig. 1, ehowmg the upper
part ‘of the engine 1n seotmn
- zontal section 1ookmg downward at the line
a sumilar section
]ookmg downward at the lme z—z1n Fig. 1.
The engine is supported upon a bese or |
bed of any’ suitable eherecter whlch 18 not-
F"i'%.--ehown in the drawings. -

-Fig. 2 1s an elevation
Fig. 3 1s a hori-

1 Figr 418

Throuch the erenk case 1

,';:,_"?jgme ehai?t 2 formed with or secured to the

0

5 erank 3. - The case is closed and is adapted
- to contain oil ‘which is splashed freely upon
" the shaft end crank bearings.

The engine

~ cylinder 4 is secured rigidly to the crank case,

5
- ‘reciprocating shde valve 5

~apd a diametrical guide way is formed in’
their-meeting places to recéive. and guide the
This guide way |

B lS closed at each end by an extemel plate 6.

" A hollow piston 7 reciprocafes in the cylin-

der and-the oonneetnig rod Sis ]omted to. ’]tlﬁe .

o
-j_co:nnectmg rod - Fesees through the shde ‘
’-._Va,l\ve 5, a .specla

piston and also to the cyank as shown.

opening bem%
said valve in which ‘is universally. seated, a
“ball 9 through Whleh the rod moves freely

passes the en-

| W_The shde valve is thus opereted by the oscil-

lation of the connecting rod. The lower end
plate or partition 11, having guides for a

plete 13 1s a spherloel seat for a ball 14

- eurro anding the connecting rod which plays
| freely through sald ball.

the ‘piston is always closed, the slot, guide,

sliding plate and ball being employed to per-
‘mit the free oscillation of the connecting rod.
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The lower end of

55
of the hollow piston is closed by a slotted B

slide 12, in which, end in an associated cap .
6o

By this conetructlon. the space into which |

the gas is drawn, and which in engines of

this type usually meludes the whole interior

the whole charge to be utilized.
The cylinder has a space formed in 1ts

wall, which is divided about midway by a
1 pertltlon 15. which separates said space into
er 16 being an ordmary water

two, the upp
]a.cket while the lower 17 is a oas space and
a passage. ‘The gas inlet is shown at 18 en-

‘tering the space 17. The bottom of this
eﬁeoe 17 is prowded with openings 19 as
S

channel 21 whloh affords a communication.
into the cylinder below the
communication is opened and closed at
proper intervals by the slide valve 5, Fig.'1
In the wall of the oyl B

own in Iig. and the crank' case has a

piston. This

showing 1t as open.
inder'is an opening 22 adjacent to which-isa
valve seat for the gas outlet valve 24, whose

-stem is-guided in a base 25, and which is
seated by a spring 26. - The gas which passes

of the piston, 1s much reduced permitting
7°

75.|
30

85

this valve is forced up through a passage 27

at the upper end of which is a eprmg—qeeted

lift valve 28. The cylinder has an ignition

space 29 above this valve, which communi-
eﬁtee with the interior of the (,ylmder ebove_

the B -
The cylinder head is- prowded with an.ex-
~tension 30 in which is formed -the exhaust
| passage 32, and a seat 33 for the“exhaust

piston.

valve 34. The valve is a elmple lift valve,

by a pressure sprmg 36. The lower end of

go

905 -

“whose stem 35, sultebly guided, 1s en01rcled |

[OO

the valve stem is connected to an arm 37

‘working ina guide 38 and carrying a roller 39.

-On the engine shaft is an ad]ueteble eccen-

trie 44c'w1th whose face the roller 39 is in con-

tact. ‘This cam can be adjusted by turning

formed g 4 it upon the shaft so as to vary the exhaust

and provide, for high or low compression as

| may be deelred For metence, when the full



I2

- to permit the water to pass around it.

20

5

30
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descending

49, 51, of which one is

the channel 21.

2

compression is not desired the exhaust is so.

arranged that a portion of the fresh charge is

permitted to escape with the exploded charge

of the previous compression.

The extension 30 of the cylinder head is

water Jacketed as shown at 42, and such ex-
tension is provided with an opening to per-
mit the exhaust valve to be set in position.
Such, opening is closed in any suitable way,
as by the screw plug 43 which is formed so as

"T'he sparking
sparker

device comprises a jump
In the ignition space, controlled by
contacts opened and closed by the engine
shaft. In the cylinder head is threaded g
plate 45, in which is screwed the support 46
for the sparking plug 47, the latter passing
through a gland 48. ~ One 1gniting terminal
extends through this plug, and the other, in
close proximity is connected to the engine.
In the electrical circuit are also the contacts
carried by a stationary
bracket 52 suitably
to the engine

carried by a disk 53 which revolves with sald

shaft and causes the points 49 and 51 to
make and break a contact at each revolution. -
~ In describing the operation we shall com-
‘mence by assuming that the piston is at the
end of the cylinder, the crank at its-

lower
lowest position, and the connecting rod ver-
tical.  The communication between the oas
inlet and the lower part of the cylinder is
closed because the slide valve 5 is covering
A% the piston rises as
shown in Fig. 1 the
communication and gas is drawn into the
space 17 and thence into the cylinder be-
nesth the closed lower end of
ton. On the return stroke
closes the gas

the slide valve
inlet to the cylinder and the
ling piston forces the explosive charge
out of the cylinder through the valve 24 and
the passage 27 into the ignition space, whence

45 1t extends into the upper part of the cvlinder

- stem of the valve 28 holds

exploded. The
e spring on the
the valve upon its
seat until substantially the entire charge has
escaped when the fresh charge forces open

above the piston where it is
force of the explosion and t

‘the valve and enters the explosion chamber
ready to be compressed and exploded on the
In this man-

return upstroke- of the piston.

~ mer afresh charge is drawn in and compressed

55

- other stroke, as with

at every stroke of the engine instead of every

the ordinary four cvele

engines. The closing of the end of the piston

reduces the compression space, which in en-.| =
gines of this tyye, generally includes the |

supported in proximity |
shaft, while the other, 51, is

shide valve opens this |
closed at both

the rising pis-

854,002

practice that with such a
clearing of the compression

have found in
closed piston the

space 1s complete at all speeds, which it is

well known is not the case when the interior
of the piston forms a part of such space. By
using the universally jointed arrangement for
the connecting rod, we not only provide an
exceedingly simple and effective means for

operating the slide valve 5, but also enable:
| the said rod to be connected in the proper
relation to a piston-having both ends closed.

' whole interior of the hollow piston: and we 6o

70

While we have shown and described an

engine of the vertical type, it must be under-

stood that our improvements can be applied
to horizontal engines as well. .
- We do not limit ourselves to the particular

7S

constructions and arrangements herein de- .

‘scribed and shown in the accompanying
drawings, as we desire to avail ourselves of

such modifications and equivalents as fall
properly within the spirit of our invention.
Having thus fully desecribed our Invention,
what we claim as new and desire to secure by
Letters Patent is:— - |
I. In a gas engine the combination with

2

the cylinder and with a piston closed at both

ends, of the engine shaft and erank and a con-
necting rod passing through one end of said
piston and jointed to the other end.

‘2. In a gas engine, a cylinder, a hollow pis-

ton closed at both ends, a slot in the closure

90

at one end, a slide for closing said slot and a -

‘connecting rod passing through said slide and

hinged directly to the piston. L
3. In a gas engine, a cylinder, a piston
ends, a slot 1n the closure for

95

one end, a slide covering said slot, a ball seat-

ed 1n said slide and a connecting rod passing
through said ball and hinged to said piston.
4. In a gas engine a cylinder, having a hol-

low forming a gas space or passage provided

100

with a gasinlet; a crank case secured with the -
cylinder, a guide way between the cylinder

and crank case; a slide valve in said ouide

~way; a channel in the crank case communi-

cating with said gas passage and with said
cgulde way and means for operating the slide
valve; whereby gas is drawn into the cylinder
through said gas inlet; gas passage, channel
and guide way when said valve is open. -

In testimony whereof we have affixed our
signature, in presence of two witnesses , this

tifteenth day of April 1905.

WILLIAM H. HOOPER.
_ FRED. S. HUTCHINS.
WitlleS'SBS:.f. . | |
L. W.SEELY,
CELESTE ANSELL.
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