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- To all whom it may concern:
Be it known that I, RUSSELL A. FRISBI B, &

- cltizen of the Umted Sta,teq and a resident of

| IO

Middletown, in the county of Middlesex and

State of Oonneetleut ha,ve invented an Im-

provementin Multlple Cylinder Gas-En gines,
of which the following is a smmﬁcahon

This invention is an improvement in gas-
engines, and relates more especially to that

class which are employed as motors for bicy-

cles and other light vehicles; and the object
thereof is to provxde a gas-engine of this char-

' acter by which a cyhndel ha.vmﬂ* two apart-
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ments or piston-chambers is employed to give

“an explosion at each revolution of the er a,nk-'
shaft, the parts being so constructed and ar-
o mnged as to produce an engine that shall be
- compact and simple and in which a more even
- motion is imparted to the crank-shaft.

20
' -":men’u of a cylinder which is formed from a

The invention eontemplates the empmyé

single casting to present two apartments or

'- plston chambem so arranged that the pis-
‘tons, which are connected to each other and

to the piston-rod, may be acted upon alter-
nately by the exploswn of the charges,thereby
to produce a sueccession of strokes and lessen
the shock incident to each explosmn very
noticeable in a sin ﬂ*le-cylmdel engine.
~ Theinvention alsoembodiesa peeuhal con-
- struction of the cylinder which in connection |

with certain automatic devices will serve to

cool that part forming the central e*:plosmn-"
chamber and pr event ov elheatmw of the

same.

o ‘rangement of the devices which control the
- exhaust valves in order that the said valves

- "__40

- may be operated froma single cam, and the

said devices, with the gas- mlet and igniting

- devices, may be all 1ocated on one side of the
- engine to form a more compact structure.
| The following specification entersinto a de-

tail description of the construction and opera-

~ ent parts, and what I eonmdel tobe newin the
construction and combination is more spe-
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tion of my improved gas-engine, reference
being had to the accompanying drawin gs and

fo lettels thereon, which designate the dlﬂfel-

cifically set forth in the appended claims.

In the dra,wmﬂ's Figure 1 is a side eleva-f

an igniting dewee Whleh 1s not shown,

~projection ¢

“The mventwn also pwwdes a pecuhm a,l--"

[ with my mventlon the upper part of one of
‘the fily-wheels bemﬂ* broken away to show the |

controlling devices, Fig. 2 is a vertical sec-
tional view. Fig. 3-is a detail perspective

view illustrating “the cam which operates the
‘exhaust-valves and the disk contwlhnw the
| wmtmfr devices. |

In carrying out my mventlon the eylmdel
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mth the exception of the upper head B,is

made of a single casting or in one plece, and
said cylinder or castmﬂ' 1S provided with a

partition a, forming two compartments or

- piston-chambers A and A’, and at one mde of
the cylinder is an integr al projection ¢, sup-
porting the gas inlet and exhaust valves for

the lower apmtment or piston-chamber. To
this end said projection presents a straight
horizontal chamber e, communicating with

| the upper end of the IOWGI apaitment and

mtemally threaded afits outerend to receive

as

any of the approv ed devices for the pur pose_ |

ma,y be used in connection with the engine.
ommumcatmﬂ' with the chamber ¢ is g
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V&lve ca,sng fm ming the lower part of the '

has a threaded outlet-opening d, to which an

part of the ploJectlon a' is pmwded with a
stepped opening, as shown, to receive the

valve-casing E, which. contalns theinlet-valve
E', the sald_ ca,smﬂ' being held in place by a
-bolt F, passed thrOUﬂ'h a threaded opening
|ina 1u§ a2, plo;jectmg from the cylinder. -

‘The hea.d B, which is sepamte from thé

_cylmder and r ests upon thesame, is provided
. at one side wn}h a projection b, similar to the
‘projection o', hereinbefore descubed to pro-
vide a valve- casmn' G for the e:s:ha,ust valve
‘G’ and a valve-casing H for the inlet-valve
| I, said valves eommumcamnw with a cham-
jbel 7, entering the upper compartment of
the cylmder and threaded at its outer end to

receive an wmtmn‘ device. The cvlmder 18

provided with the usual external webs a3,
‘horizontally dlsposed and the head Bis pr 0-'

vided with webs b, vertically disposed.
The cylinder is ‘mounted upon a frame K

and i gidly connected thereto by tie-bolts

fe. Wlthm the frame K is journaled a crank-

" of the c&stu]ﬂ' or cylinder, and -
“sald casing contains the e?z,.ha,ust-valve D’ and
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. .| exhaust-pipe may be conneeted The upper

90
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“tion of afras—enﬂ*me COH%EI ucted in aecmdance 1 shaft L, which is connected by pmmau 1od 1




to a piston L/, reciprocating in the lower com-

partment or piston-chamber A, and said pis-
ton is conmnected by means of a rod [' to a
piston L? which reciprocates in the upper
compartment of the cylinder. Where the

- rod [’ passes through the partition between

IO

the compartments of the cylinder a thimble
or bushing a*surrounds the same.
crank-shaft is a pinion M, in mesh with a
gear-wheel M’ on a shaft m, also supported

- 1n the frame K, and upon the outer end of

sald shaft is a cam N and disk O, the cam
serving to operate the exhaust-valves, while
the disk controls the operation- of the ignit-
ing devices. To this end the stem d’ of the
lower exhaust-valve bears directly upon the

- upper periphery of the cam, while the upper

20
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exhaust-valve is actuated by a push-rod P
and interposed rock-lever Q, the latter being
fulerumed upon a pin carried by the flame
K and having its opposite ends in engage-
ment with the cam and push-rod, respec-
tively. DBoth valves are held normally upon
their seats by helical springs, which encircle
the rods d’ and P, and the push rod P is bent,
as shown, to escape the parts car rying the gas
inlet and outlet valves and igniting devwes
for thelower piston-chamber. Tt w1ll be noted

-that the rock-lever which operates the push-

rod that actuates the exhaust-valve of the
upper compartment of the cylinder bears
against the lower periphery of the cam,while
the rod thatactuates the exhaust-valve of the
lower compartment bears upon the upper part
of said cam, and therefore the projection of
the cam operates said valves alternately and
at regular intervals, the gearing between the
crank-shaft and cam being such as to exhaust
the piston-chambers at the proper time. The
operation of the gas-inlet valves is the same

“as In other types of engines or motors of this

class, the gas being drawn into the compart-

| ments upon each downstmke of the pistons

45
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- overheatingoftheheads. Wheretheheadisex-
posed—as, for instance, the head B-—the same
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- facilitated by the webs b’; but in the case of

Go

- following that imparted to said pistons by the

explocsions in the compartments or piston-

chambers, and after the gas is compressed
upon the upstroke is Wmted by the igniting

devwes not shown.

In explosive engines the head or uppe1 part
of the piston- ehambers Is quickly heated by
the explosions of the gases in actuating the
piston, and as these BXPIOSIOHS oceur very fre-
quently some device is necessary to prevent

is cooled by the outside air and the cooling is

anunexposed head, as that of thelower piston-
chamber of an engine or motor consfructed

as herein shown and described, means are re-
quired for keeping up a circulation of air

- above said head. To the accomplishment of

this the upper compartment and piston there-
in are utilized for drawing in fresh air above
the head of the lower compartment and.ex-
pelling it, and in connection therewith are
used opposing valves R and S, the air bein

Upon the
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drawn in through valves S and expelled
through valves R, forming a continuous cir-
culation of air while the engine is in opera-
tion. A circuitous passage is given to the
fresh air on its way to the lower part of the
upper piston-chamber by causing said air to
pass through openings s in the webs a®,which

extend around the explosion-chamber of the

lower compartment of the cylinder, the webs
being closed at their onter ends by a ring or
band T. It is obvious, however, that nnob-—
structed openings could be leit at the lower
end of the upper compartment or piston-

*chamber forming both inlet and outlet for

the air; but it is beheved that the arrange-

ment shown herein and just described: wﬂl-

more effectively cool the head of the Iower
compartment of the cylinder.

From the foregoing description, in connec-
tion with the a_ecompaﬁying drawings, the
operation of my improved gas engine or mo-
tor for vehicles will be readily understood,

for upon the downstroke of the piston in the

lower compartment of the cylinder—result-
ing from an explosion of gasin said compart-
ment above the piston--the corresponding
movement ilmparted to the upper piston
through the connecting-rod will cause said
plston to draw a supply of gas into the up-
per compartment by way of the valve IT,

and this gas is compressed upon the upstroke
of the piston, and simulta;_neously. the lower
compartment is exhausted. The explosion
then occurs in the upper compartment of the
cylinder, and the lower compartment takes in
a supply of gas. It will thus be seen that the
pistons are 0pelated alternately and that by
providing two compartments or piston-cham-
bers, arranged on a line with each other, and
connecting the pistons to each other an explo-
sion 18 had at each revolution of the crank-

shaft, giving a succession of strokes that will
‘Impart a very even motion to the crank-shaft,
| and consequently produce greater power than

could be generated by a smfrle-cylmder en-
oine of thls type.

The peculiar construction of the cylinder
and arrangement of the operating devieces
provides a very simple and compact engine
or motor peculiarly adapted as a motm for

bicyeles and other light vehicles.

Having thus described my invention, what
I claim asnew, and desne tosecure by Letters

Patent, is-—

1. In an engine of the character described,
the eombmatmn of a cylinder formed of a
single casting with a single partition present-
ing two compartments or piston-chambers lo-
ea,ted on a line with each other, said parti-
tion forming the head of the loweL compart-
ment, inlet a,nd exhaust valves for the com-
partmentq, pistons located in the compart-

ments and connected to each other and to
the crank-shaft, the cylinder having openings

leading into the lower part of the upper com-
par tment above the partition or head, and

g | opposing valveslocated in said openings, sub-
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stantially as shown and for the pur pose set

forth,

2. In an engine of the charactel descubed
the combmatlon of a cylinder formed' of a
single casting and presenting two compart-
ments or plston -chambers located on a line
with each other, inlet and exhaust valves for
the compartments, pistons located in the com-

partments or chambers and connected to each

other, lateral webs formed on the cylinder,

valved outlet- opemn gs lea.dmﬂ' from the lower |

"_end of the upper compaltment valved inlet-
openings also leading into the lower end of

sald upper compartment, a band around the
outer ends of the webs, and openings leadin
through the webs to the valved inlet-open-
ings, substantially as shown and for the pur-

pose set forth.
| | RUSSELL A. PRISBIE
- anesses |

O. H. GENE,

HENRY FOUNTAIN.
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