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1o all whom it may concern:

Be it known that I, DAvis D. HOBBS, a eiti-
zen of the United States, residing at Cleve-
land,in the county of Cuyahoga and State of
Ohio, have invented certain new and useful
Improvements in Gas-Engines; and I do here-
oy declare that the following is a full, clear,
and exact deseription of the invention, which
will enable others skilled in the art to which
10 it appertains to make and use the same.

My invention relates to gas engines, and

the object of this invention is to provide a
gas engine in which a semi-rotary, double-
acting, reversible movement of the piston is

15 obtained. To thisend the piston is adapted

n

to rotate or vibrate within certain limits, the

limits being about half a complete circle, or
thereabout, which however is sufficient to
carry the crank of the fly wheel shaft over
20 the center so as {0 give a complete and con-
tinuous rotation to said shaft. The said pis-
ton 1s double acting in that it is constructed
to impart the power of two explosions with
each and every complete rotation of the fly
25 wheel, or one explosion to every half rotation
of said wheel,and thisoccurs each time after
the crank of the fly wheel shaft has passed
the dead center to about the position, rela-
tively shown in Fig.1. The piston is reversi-
ble in that it swings from its center and is
adapted to vibrate back and forth within
fixed limits and does not make a complete ro-

tation. | | . |
The invention therefore consists in a gas
35 engine constructed and operating, substan-
tially as described and particularly pointed

- out in the claims. | |

-In the accompanying drawings Figure 1 is
a side elevation of my improved engine, and
showing some of the parts broken away or
sectioned as hereinafter more fully described.
Fig. 2 is a vertical transverse section on line
x, «, Fig. 1. Fig. 3 is a plan view of my im-
proved engine. Fig. 4 is a cross section cor-
45 responding to line v, v, Fig. 2, the side of the
piston chamber or casing being removed so
as to disclose the piston therein. Inthis view
the passages below are the inlet passages
from the mixing chamber, and those above
5o are the exhaust passages. Fig.5is a perspec-

30

40

tive view of the piston alone, showing a sec-

| tion of the shaft on which it is supported and

the opposite wings against which the explo-
sions come. Kigs. 6 and 7 are detalls show-
ing the valve operating governor mechanism 535
in different positions as hereinafter fully de-
scribed. Fig.8 isa horizontal section on line
2, 2, Flg, 2. - | |

The casing containing the pistonis denoted

by 10, and the pistonshaft. byll,havingafixed 6o
{ crank 12.

A fly wheel, 13, is mounted on a
power shaft 14, on which is a ecrank 15 con-.
nected by a pitman, 16, with tfhe crank 12 of
the pistonshaft., The piston initself isshown
most clearly in Fig. 5, where it will be seen 65
that the main portion or body 17 is fashioned
substantially like a heavy disk, or hub and is
rigidly affixed to the shaft 11 by a spline or
wedge or otherwise, and at opposite pointson
1ts periphery are wings, 18 and 19, which ex- 70 -
tend laterally on both sides of the eentral por-
tion 17, as clearly seen in Figs. 2 and 5, to
give a wide surface for the action of the ex-
plosions.  The main casing 10 is contracted

so as to fit somewhat snugly about the sides 75
of the body 17 of the piston, as shown in Fig.

2, and 1s expanded or enlarged immediately
upon the outside of this body portion toadapt

it to the operation of the wings 18 and 19.

‘The two piston chambers in which the said 8o

piston wings operate are segmental in form,
and lie respectively on opposite sides of the
abutments 20 and 21, as seen in IKig. 4, and
which abutmentsare at thelimit of the strokes

| of the said piston wings respectively. That 8s

1S to say, the limif of rotation or vibration of
the piston upon its shaft, with its opposite

| wings, is within these two abutments, and the

sald wings act between these abutments re-

‘spectively, and each of coursein its own par- go

ticular chamber. 'These abutments come at
the points where the wings stop in their ro-
tation, and these stopping points are deter-
mined by the position of the crank 15 on the
fly wheel shaft. When saidcrank has passed g3
the dead center at one side, the said wings are
almost in touch with the abutments, but on
opposite sides thereof, and when the said
crank has passed the dead center at the op-
posite side, the said wings will hold an oppo- 100
site position in respect to the said abutments.
It 1s designed that the said wings shall ap-
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- proach very near to the abutments so that

~when the dead center of the crank 15 has been |

- IO

20

. carbon ﬂuld from which the gas or vapor is

there will be little space between said parts

reached, and then when the opposite dead
center 1s reached the said wings approach to
a like position on the oppomte sides of said
abutments. The cerank 15 of course in the
mean time continues to make its rotations
while the wings are thus playing back and
forth between the abutments 20 and 21, and
thus the semi-rotary movement of the pﬁ,ton

18 converted into a continuous rotary move-
ment of the fly wheel or power shaft, from

which shaft the power is taken.

Now, in order that the engine may operate
on the double acting punuple bhereinbefore
referred to,so that two explosions will be made
available for each complete rotation of the
power shaft, I provide a suitable inlet pipe,
22, for the frausohne or naphtha or other hydro-

 derived. This pipe has asuitable controlling

30
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28-and 29 111t0 the plston chambers
the valve 26 and its passages 28 open say,

valve 23 and discharges into a mixing cham—

‘ber, 24. ' In this chamber I have evaporatmg
surfaces such as perforated plates, wire gauze,
or the like, over which the fluid spreddb and
18 vaporized, and an inlet air valve, 25, is pro-
| { anism are in position shown in Fig. 1, the in-
Both of the chambers in which the piston
wings 18 and 19 operate, derive their supply
of 'mi"x_ed alr and gas from the same mixing
chamber, and the lme of travel of the gas, as.
this mlxture may properly be termed,—is as
1t passes through the inlet |

vided for this chamber.

follows: Flrst
valves 26 or 27 according as one Wlﬂﬂ‘ or the

other creates suction 1each1nw back to itscor-
responding inlet valve, and, having passed

these valves, the gas flows throun*h passages

into the chamber 30, and the valve 27 and its
passage 29 open into chamber 31. These

openings or passages 28 and 29, are into the

- chamber behind the pistons or wings 18 and

50

K

60

19, and hence out of reach of the exploswns

Wthh occur on the other side of said wings.

1ts correspondmn'outlet valve 32 or 33, Fig. 1
Behind these valves is a chamber, 34 COIN-

mon to both and constructed to receive the

compressed gas forced outof chambers 30 and
31 by thewings 18 and 19,asabove described.

From this chamber 34 the compressed gas
flowsthrough annular passage 35 to the inlet

chamber 36 arranged at one side of the up-

per part of casing 10, and here are two inlet

valves, 37 and- 38 one for each piston cham-
ber 30 and 31. Befow or beneath each of

these inlet valves is an ignition chamber, 40,
one of these ignition cha,mbers commumeat- |

That is,

]

chamber 31
vided with an electr 1cal make and break con-
tact lighting device, as hereinafter described.

The va,lves o7 and 38 are operated mechan-
ically from the valve controlling shaft 41,

' Fig. 3, arranged across the top of the main

sion most ef

casing and driven by upright shaft 42 and
intervening gears from the power shaft 14.
Upon shaft 41 are two cam sleeves, 43 and
44, one for each of the valves 37 and 38,
&nd levers 45 and 46 are connected with the
top of the valve stems at one end. Said le-
vers near their middle are pivoted on posts 49
and 50, and the valve stems work in guides
and have springs, 51, by which the vd,lves 37
and 538 are nmmally held up against their
seats and kept closed. The cam sleeves 43
and 44 are for the purpose of opening said
valves to admit gas tothe ignition and thence
to the piston chambers and are so arranged

and e‘l,c,h ignition chamber pro-

70

75

SO

on the shaft 41 that ea,ch mll act at exactly__ -

the right time and for the requisite period.
The inlet ports from the igniting chambers
40 are directly opposite the exhaust ports
shown in Fig. 4, and when the piston wing 18
i1s in the rela,tlon to said ports shown in sald
Fig. 4, and the eranks and operating mech-

let valve 38,0ortheone correspondm o t0 piston
18 is SUpposed tohave justbeen moment&nly
opened by the operation of its lever and eam,

and a sufficient amount of gas admitted to
produce the desired explos'ion.
this has occurred the valve is again automati-
cally closed, and in the next mmnent a cor-

The instant

responding operation occurs with valve 37
and its actuating mechanism. These opera-
tions go on successively and regularly, and

every p&rt 15 80 constructed and arranged

that it does its work exactly a,t the right time
and in the right way.

When one piston wing is under pressure
from an explosion, at one side, it is driving
oas before it at the opposite side, the burn-
ing gas being separated from the unexploded

| gas by the body of the piston itself, working
It follows also that when a wing leaves its in-
let passages there is suction of gas into the
chamber to fill the vacuum, and it follows

also that on the return stroke of the piston
or wing under the effect of the explosion on
‘the othel side, the gas thus drawn in behind
sald wing isforced out under pressure through

oas tight in its casing. The gas is d1n en in
thls way to theinlet ehamber as has been ex-
plained. At the same time the other piston
is drawing in gas behind it and moving to po-
sition to receive an explosion itself, and the
two explosions-oceur during a single revola-
tion of the power shaft and at certain pre-
determined points so as to make each explo-
‘ective. '‘One side or faceof each
piston thus acts alternately as a pump to
draw in gas from the mixing chamber and to
expel it toward theignition chamber,and the
other sides or faces of both pistons are oper-
ated on alternately by the pressure of ig-
nited gas.

On the opposite side of the casing from the
inlet valves 37 and 38, are the exhaust_ valves
53 and 54. These va’lves are arranged in suit-
able chambers immediately on theoutside of
the main casing, and have pivoted levers 55
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ing with piston chamber 30, the other with | and 56, operated. by cams 57 and 58 on the
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valve shaft 41, like the valves 37 and 38. The
cams 57 and 58 are consirueted and arranged
to open their corresponding valves as the re-
spective piston wingsare on thereturn stroke,
so that the piston chambers are thus clearly
exhaunsted after each explosion, and springs

59, close said valves when not acted upon by
the sald cams.

The igniting meeha,msm eon&nsts in this in- -

stance of two earbon or other suitable points,
60 and 61, extending into the igniting cham-
bers, and each of the ounter points provided
with levers 62, actuated from a sleeve or col-
lar 63 on the valve shaft, said collar having
a projection at one side to engage the lever
and press it momentarily outward. When
thig oceurs the points 60 and 61 make contact
and a spark is produced which ignites the gas
and explosion occurs as deswued Both the
movable points are spring pressed to keep
them normally out of touch with' the co-op-
erating point, and both are actuated in like
manner.

Referring again to the cam sleeves 43 and
44, Iigs. 6 and 7, it will be seen that the cams
65 on the said sleeves are in series, stepped,
orgraduatedin elevation, and the said sleeves

are adapted to slide on the “shaft 41 subject

to the action of the governor 66 intermediate
of the said sleeves and connected pivotally
to both of them. As thespeed of the engine
rises and the said sleeves are drawn mward

- by the governor, the lower cam surfaces are

brouwht beneath the valve controlling levers
and the valves are moved less, and there IS
less inflow of gas than when the higher cam
surface is in workmw position. The oradua-

tion may be varied in this way to meet any |

condition, and the feed or supply of gas kept
wholly subJ ect to the governor.

In Fig. 3 I show mechanism for automati-
cally controlling the inflow of the hqmd fuel

“through the pipe 22. Said supply pipe 22 is
desenbed as having a valve, 23, for govern-

ing the supply of frasolme and nephtha or

other oil, and beneath this valve is a needle
valve, 68 which is controlled by a governor
69 supported on a suitable small sha,ft 70 and

operated by a pulley and cord on the valve
shaft 41.

run very high the governor 69 would operate
upon the valve 68 and di minish the inflow of

liquid. If the speed were slow, a reverse ac-

6o

tion would occur and the valve 68 open 80 as
to admit a liberal supply of liquid. In this
way there is a double control effected upon
the supply of gas to the engine, and it is

therefore Kept perfectly under control and

by means of its own mechanism and without
the aid of the engineer or other operator to
see that the speed 18 properly governed.

It is obvious that the detdﬂs of the mech-

anism shown and described need not be fol-
lowed closely in every particular to keep
within the spirit and scope of the invention,

but that said mechanism can be more or less

varied and still be substantially the equiva-

If the speed of the engine should

lent of what is shown and claimed. Nor do

I wish to be considered as restricted to two

gas explosion chambers in the main casing

and two piston wings, because I could em-

ploy four or more on the same principle. 1

could also arrange two or more engines- con-
structed on this principle to operate with a
single power shaft, so that the ‘accumulated

power of all the engines would be applied to

sald shaft. |
Any suitable gas may be used mth this en-
gine.

It will De notficed that When one plStOIl 80

wing has swung to the limit of its movement
under the lmpulse of an explosion, the other

wing is carried up in position to take an ex-

plosmn and thus the two wings alternate and

the crank 12 is swung first in one direction 85

under one impulse, and then in the other di-
rection under the other impulse while erank
15 is making one complete revolution.

I show mdlnary cranks 12 and 14 and con- -

necting pitman 16, but eccentries or their
equivalent may be used and when I employ
the word * crank” hereln I mean to cover
such equivalent constructlons |

Suitable water jackets are provided a,bout
the piston chambers to keep the engine cool.

-Having thus described mv'mvention what

I claim as new, and desire to secure by Lettels
Patent, is— |
1. In a oas engine a single cha,mber consti-
tuting the source of gas supply a plurality of
passages therefrom, each provided with a

check valve, and eaeh leading to a sepe,ra,te-

piston chamber, connected plstons each in its
own chamber, and conduits leading away

from the cha.mbers at the same side of the-

piston as the inlets and leading ‘to ignition

chambers communicating with the piston.

chambers atopposite sidesof thepistons,and
means for igniting the gas in the 1gnition

i chambers, all combined subStantially as de-

seribed.

2. In a gas engine, a centra,l hub or dlsk:
suppmted on a shaft, wings projecting ra-
dially and lonﬂ*ltudma,lly from said hub into
segmental chambers at each side thereof, said
chambers being separated from each other

and from forming acomplete annulus by suit-

able abutments, gas ignition conduits c¢om-
municating with each piston chamber at one
side only of its piston, and. driving means
connecting the hub shaft to a rotary shaft,
all eombmed substantially as described.

- 8. In a gas engine, the piston disk having
pistons progectlnﬂ' from each side thereof
and extending lengthwise beyond the hub, a
segmental chamber for each piston extendlnfr

95
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125

nea,r-ly to the other piston chamber but sep- -
arated therefrom by an abuftment, each pis-

ton chamber having an independent ignition
chamber and gas supply therefor, and a crank
connegted to the piston disk and dlreetly con-
nected by a pitman with crank of nearly simi-

lar lengthon the rotary power shaft, whereby
one reciprocation of the pistons in their cyl-

'13‘5?
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inders produces one rotation of the power'

shaft,all combined substantially as deseribed.
4. In a gas engine, the piston hub and its
projecting wings, the segmental piston cham-

bers 1nto which said wings project, the single

supply chamber having valved openings to
both piston ehambers, the conduits from both
piston chambers to the inlet chambers, and
separate ignition chambers having valved
commiunication with the inlet chamber and
the piston chamber, all substantially as de-

“sceribed.

5. In a gas engine, the casing having seg-

“mental piston chambers at each side of a cen-

tral hub chamber, the hub in its chamber
having wings projecting into the piston cham-
bers, the supply pipe communicating to both
the piston chambers by valved copenings, the
conduits in the casing leading from the same
side of the pistons as the supply and thence
to the inlet chambers, and valved ignition
chambers communicating with said inlet
chambers and with the p1stm1 chambers all
substantially as described.

506,817

6. In a gas engine, the combination with
moving pmts of the machine of a rotating
governor and connections therefrom eontrol

11110' the gas inlet supply valves, and a sepa-
1ate mtatmg governor having connections

controlling the supply at a point some dis-

tance behind the mlet valves, substantially

as described. _
7. In a gas engine, the main casing having
piston ehambem and a mixing ch&mber coln-

mon to said piston chambers, valved passages.

into and out of said uhamberq from the mix-
ing chamber to the compressed gas chambers
34 and 36, and a passage from the chamber 34
to the chamber 36,in combination with a pis-
ton having wings working in each of said pis-
ton cha',mbers, substan ti-ally as described.

Witness my hand to the foregoing specifi-
cation this 15th day of June, 1392.

DAVIS D. HOBBS.

Witnesses:
H. T. IFISHER,
- NELLIE L. MCLANE.
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