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10 all whom it may concern:

Be it known "that we, SAMUEL ARTHUR
FREEMAN and CHARLES EDMUND THROOP,
citizens of the United States, and residents
of Buffalo, in the county of Frie and State of
New York, have invented new and useful Tim-

provements in &as-Engines, of which the fol-

lowing is a specification.

1his invention relates to a gas-engine in
which the firing ends of two eylinders are con-
nected s¢ that the two pistons in the cylin-
ders are actuated by the explosion of one
charge of fuel. |

The object of our invention is the produc-
tion of a gas-engine of this character which
1s comparatively simple and compact in con-
struction and which is not liable to get out of
order.

Lo that end our invention consists princi-
pally in arranging a erank-shaft adjacent to
the outer end of one of the eylinders and con-

necting the pistonsdireetly with slidin gyvokes |

mounted on the cranks of the shaft.

Our invention consists, further, in several
detalls of construction.

In the accompanying drawings, consisting
of two sheets, Figure 1 is a side elevation of
a gas-engine embodying ocur improvements.
Fig. 2 is a horizontal section thereof in line
22, F1g, 1. Figs, 3 and 4 ars verfical longi-
tudinal sections in lines 3 3 and 4 4, Fig. 2.
Kig. 5 is a front view of one of the pistons
with its rod in section. |

Like letters of reference refer to like parts
in the several figures, |

A A’ represent two eylinders which are ar-
ranged end to end and have their inner firing
or explosion ends communicating with each
other. These eylinders are preferably ar-
ranged out of line or offset slightly, but are
parallel, as shown in Fig. 2.

B B’ represent the pistons whieh are ar-
ranged in the e¢ylinders and which may be of
any suitable construction. |

U represenis a transverse crank-shaflt ar-

raunged adjacent to the outer end of the eyl-

inder A and provided with two diametrically
opposiie cranks ¢ ¢', which are arranged in
line with the pistons B B', respectively. This
shaft is journaled in bearings D D, which are
arranged on a frame X, seceured to the outer

end of the eylinder A by bolts ¢ e, passing
through lugs or flanges e’ on the eylinder and
frame. ' ' .

Hachof thebearings D is preferably divided

‘ana consists of a stationary inner section d,

which 1s formed onthe frame ¥, and a de-
tachable outer section ', which is secured to
the inner section by bolts or otherwise, there-
by permitting the shaft to be conveniently
inserted or removed from the frame.

' I represent two sliding yokes which are
reciprocated Dby the pistons and which are
connected with the cranks, so as to impart a
rotary movement to the shaft. Xach of these
yokes consistsof innerand outer upright bars

JJ ' ,which areseparated,and horizontal upper

and lower cross-bars ¢ ¢', which are prefer-
ably formed integrally with the inner verti-
cal bar and connected Dby bolts ¢? with the
outer vertical bar. The upper and lower
cross-bars of each yoke are guided in ways
h I, arranged on the upper and lower sides
of the frame X parallel with the line of move-
ment of the pistons. Hach of the cranks
passes through one of the yokes and is slid-
ably connected therewith by a box or slide 1,
which slides up and down between the inner
and outer bars / /' of the yoke and is provided
with & Dbearing 7, in which the wrist of the
crank turns. The slids is divided into two
sections for convenience in assembling the
parts, and these sections are confined within
the yoke by the arms of the erank on oppo-
site sides of the yolke.

1'he movement of the piston I is transmit-
ted tc the erank-shaft by a longitudinal con-
necting-rod K. Thigrodissecured tothein-
neror rear barof the yoke I by bolts %, pass-
ing through ears on the connecting-rod. The
rear end of the latter is connected with the
piston I3 by a collar A/, arranged on its rear
end and bearing against a seat .° on the outer
siGe of the piston, and a notched plate 175,
secured to the piston by serews &' aud bear-
ing against the oufer side of said collar, as
shown in Figs. 3 and 3.

L Lirepresent twoconnecting-rods, whereby
the rear piston B'is connected with the yoke
B'., Theserodsarearrangedlengthwise above
and below the eylinders and are connected at

their front ends with the yoke I, preferably
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by forming them in one piece with the bolts
¢*, which connect the front and rear bars
thereof, as shown in Fig. 4. S
M represents a cross-bar, whereby the rear
ends of the connecting-rods L L are connected
with the rear piston. This cross-bar 1s se-

“cured vertically to the outer end of the rear

10

piston by bolts m and projects with its upper
and lower ends through slots m', formed

lengthwise in the upper and lower parts of the

rear eylinder, at the outer end thereof. Hach

~ of the connecting-rods L is provided with an
~ externally-serew-threaded rear end, which

I5

20

passes through an opening in the adjacent
ond of the cross-bar M and issecured therefo
by serew-nuts m?, applied to the threaded part

of the connecting-rod on opposite sides of the

cross-bar. | |

- During the operation of the engine the pis-
tons reciprocate toward and from each other

~ in their respective cylinders’and impart a ro-

tary movement to the shaft by means of the
rods and yokes which connect the pistons
with the cranks of the shaft. This means of
connecting the pistons with the crank-shaft
is very compact and simple in construction
and renders the engine especially desirable
for motor-cycles or for other purposes where

~economy in space and weight are important

factors. - _
‘The pistonsof both cylindersare driven for-

ward with a working stroke by the explosion

~of one charge of fuel, and the products of com-
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tween theinner ends of both cylinders.
means for controlling the fuel-supply and the

bustion in both cylinders are carried oif

through the same exhaust by connecting the

fuel-supply and exhaust with the space be-

exhaust of the engine may be of any suitable
consiruction, that shown in the drawings,
Figs. 1 and 3, being constructed as follows:
N represents a valve-chest arranged above
the eylindersand provided with a valve-cham-
ber n, which opens into the space at the in-
ner or firing ends of the cylinders. O isa
fuel-chamber connected with a gas and air

supply and opening into the rear side of the
The fuel-supply chamberis
normally closed by an inwardly-opening fuel-

valve-chamber.

valve o', which is held against a seat at the

outletof the fuel-chamber by aspring 0?, bear-

ing against the stem of the valve.
P represents an exhaust-chamber connect-

ed with an exhaust-pipe and opening into the
The ex-

front side of the valve-chamber.
haust-chamber is normally closed by an ex-
haust-valve p, which is held against a seat at

the inlet of the exhaust-chamber by a spring
', bearing against the forwardly-projecting

exhaust-valve stem p2. -

Qrepresents a cam-shaft which is jou'rn_aled

transversely in bearings ¢ on the upper side

of the supporting-frame. This shaft i3 pro-

vided with a ecam ¢', which engages with a pin
orroller g®’on the exhaust-valverod and which

shifts the latter for opening the exhaust-valve

The |

The cam-shaft is rotated '_o'nce during every
two rotations of the crank-shaift by a gear-
pinion 7, secured to one end of the ecrank-

shaft and meshing with a gear-wheel 7' on the

cam-shaft. | ,

" During each cycle of operations the pistons
~during their outward or forward movement,

draw a charge of fuel into the inner ends of
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the cylinders and compress the same during ™
the subsequent inward or backward stroke.

At the end of this inward or backward stroke
the compressed charge of fuel is ignited by
an igniter of anysuitable construction, where-

by the charge of fuel is exploded and both

pistons are driven forwardly with a working

80

stroke. During the next-following backward =

stroke the exhaust is opened and the spent
oases are expelled from the cylinders.

For the purpose of permitting the amount

of compression of the fuel to beregulated the
stroke of one or both pistons may be adjusted
so as to vary the distance which the pistons
approach each other at the end of their in-
ward or compression stroke. The preferred
means foraccomplishing thisadjustment con-
sists in loosening the screw-nuts m* on the
rods L on one side of the cross-bar M and
tightening the screw-nuts m*on the other side
thereof, whereby the rear piston B'is shifted

Qo
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relatively to its cylinder and to the front pis-

ton B and the amount of compression is va-
ried. | | | R
The crank-shaft is provided with a gear-

I00

wheel S or other means for transmitting the
power of the engine to the parts to bedriven. -

We claim as our invention— .

1. In a gas-engine, the combination with
two opposing cylinders arranged end to end
and having theiradjacent firing ends connect-
ed and the pistons arranged in the cylinders,
of a erank-shaft at the outer end of one cyl-
inder provided with two diametrically oppo-

site cranks, two reciprocating yokes which
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are arranged side by side and receive said

cranks, a connecting-rod entering one of the
cylinders and connecting the outer end of the

piston therein with one of said yokes,-and

two connecting-rods arranged lengthwise on
opposite sides of the other eylinder and con-
necting the piston therein with the
substantially as set forth,

11§

other yoke,

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

two opposing eylinders arranged end to end
and having their adjacent firing ends connect-
ed and the pistons arranged in the cylinders,
of a crank-shaft at the outer end of one cyl-
inder provided with two diametrically oppo-
site eranks, two reciprocating yokes which
are arranged side by side and receive said
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cranks, a connecting-rod entering one of said

eylinders and connecting the piston therein
with one of said yokes, a cross-bar project-

‘ing through longitudinal slots in the other

cylinder and connected with the piston there-
in, and connecting-rods connecting the outer
ends of the cross-bar with the other yoke,

once during every rotation of the cam-shaft. i sllbstantially as set forth.' B
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3. In a gas-engine, the combination with ]

two opposing ¢ylinders arranged end to end
and having theiradjacent firing ends connect-
ed, and the pistons arranged in the eylinders,
of a crank-shaft at the outer end of one eyl-
Inder provided with two diametrically oppo-
site cranks, two reciprocating yokes which
are arranged side by side and receive said
cranks, a rod connecting one of said pistons
with one of said yokes, a eross-bar connected
with the other piston, connecting-rods se-

cured tothe other yoke and having threaded

portions which are arranged in openings in
sald cross-bar, and screw-nuts arranged on
the threaded portions of said last-mentioned
rods on opposite sides of said cross-bar, sub-
stantially as set forth.

4. In a gas-engine, the combination with

|

3

two opposing eylinders arranged end to end,

one cylinder being offset laterally with re-

spect to the other, and pistons in said cylin-
ders, of a crank-shaft arranged at the outer
end of one cylinder and provided with two
cranks, and rods connecting one crank with
one piston and the other crank with the other
piston, whereby the cranks and connecting-

rods work in parallel planes close together,

substantiaily as set forth.
Witness our hands this 6th day of Septem-
ber, 1900. _

SAMUEL ARTHUR IPREEMAN.
CHARLES EDMUND TIHROOP,

Witnhesses:
THEO. 1. PoPP,
HENRY L. DECK,
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