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To all whom it MYy concern

Be it known that we, RALPH P. THOMPSON,
and EMIL KOEB, citizensof the United States,
residing at Spnnfrﬁeld in the county of (;la,rk-é
and State of Ohio, haveinvented certain new
and useful Improvements in Gas-Kngines, of
~which the following is a speclﬁeatlon
 This invention relates to the construction
and operation of the several elements or parts
which enter into the engine as a whole, and ?
has for its object to insure a proper supply of :
air to the compression and explosion cham-
ber of a two-cyele engine in conjunction with
~the movements or strokes of the power-pis-

tons, to improve the construction and opera-

tion of the power-pistons and the connection
therefor with the crank-shaft, to improve the

mounting of the erank-shaft in its relation to

‘the cylinder for the power-pistons, to enable

a single cylinder to farnish a compression

‘and explosion chamber, and a cylinder for

each power-piston, to improve the means for
supplying a cooling medium to the eylinder
of the power - pistouns and discharging such
medium, toimprove the coacting relation be-

tween the power-pistons and the force-pump

for supplying air to the compression and ex-
plosion chamber, to improve the coacting re-
lation between the power-pistons and the
charging device for gasolene and air and the

Spar ]{mg means, to improve the frame or sup-.

port on which the engine as a whole is mount-
ed or carried, and to improve gener&lly the

construction and operation of the engine as a
whole; and the invention consists in the fea-
“tures of counstruction and combination of
parts, as hereinafter described and claimed.

In the drawings illustrating the invention,
Figure 1 is a side elevation; Fw 2, a top or
phn view; IKig. 3, a lonﬂ'ltudmal section on

‘The main eylinder proper, A, hasatone end
a neck A’ and at the other end an extension

A? with a combined length for the inain cyl-

inder and the neck and extension to furnish

 the chambers and supports for the traverse of
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the power-pistons, which are located and op-

erate on opposite sides of the center of the

main cvlinder. At the center of a cylinder

lonmtndmally and on the upper side Lhmeof

is an opening a, surrounded by a wall o, hav-

‘engine-cylinder will be kept eool
| end of the main cylinder A is a portor open-

. 2, and. Fig.‘ 4 a bottom view.

'-wall the body of the eylinder has a double

wall forming a passage «°, which passages
are separated one from the other by the wall.
The two passages ¢’ are in communication

55

with each other in the construction shown

by short pipes a’, entered intoscrew-threaded

| holes in the outer wall of the cylinder and
connected by a coupling a* with a pipe A’

the coupling shown consisting of two el bows
and a short pipe between the elbows, and a
disecharge port or opening a’ on the bottom
1S prowded so that the cooling medium can
enter the passage on the closed side and fill-
ing such passage can flow through the con-

nection formed by the pipe A® and its coup-
lings between the two passages and enter the

passage -having the discharge or eduction
port to flow out therefmm thus furnishing a
course of travel around ‘each passage a,nd
from one passage to the other, by which the

ing af forming a duect for supplying oil or

other lubricant to the power-pistons, which

At-each

60_”
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operate in the main- cylmdel at each end .

thereof, as shown in Fig. 3.
The mterlar of the main eylinder forms as

.a, whole a single explosion-chamber, with end

chambers B and B' for the travel of the
power - pistons, and the plston chambers B
and B’ are separated for a portion of the di-

ameter of the cylinder by an arched wall or
| bridge B2, Jocated in line with the charging
'opemnw or passage @ of the ecylinder.

An in-
dnetion port or opening b is located on one
side of the wall or bridge and opens into the

piston - chamber I, and an eduetion - port &'
is located on the opposu;e side of the arched

wall or bridge and opens into the chamber B,
the port or opening b supplying fresh air to

30
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the explosion-chamber, and the port oropen-

ing &' eseaping the burned gases and vapors

after each explosion. The arched or bridged
wall does not extend to the top of the inte-
rior of the eylinder, leaving an opening 0% so
that when the pistons are at the limit of their

return movement or stroke, as shown in Fig.

3, a compression and explosion chamber is
formed between the two operating or power
pistons and common to both of said pistons.

| A working or power piston C is located and

ing a flat upper face, and on eaeh side of the i operates in the chmubel B, a,nd a working or
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power piston C' is located and operates in the

- chamber B’, each piston having a reciprocat-

0
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~and explosion chamber.
I, with its chamber E and the piston D, con-
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ing travel in its chamber to the limit of the
stroke. Kach working or power piston, as
shown, has a body formed of a cylindrical

~wall or shell ¢, closed end wall or head ¢', and

circumferential packing-rings ¢® on the exte-
rior at the inner end.

The piston - C has a longer body than the
piston C' and at its outer or advanced end
carries a piston D, which may be cast or
formed with the piston C, and the piston D
has a body formed of a cylindrical rim or

shell d, an end wall ', and circumferential

; packing-rings d* around the exterior of the

rim or shell. The piston D is located and
operates in a chamber E, with a cylinder or
casing I, which may be formed with the neck
or end extension A’ or may be separate there-
from and suitably attached thereto. The

open end of the cylinder or shell F, as shown,
18 closed by a cap or cover F', having therein

perforaticns f', closed by a flap-valve e, at-
tached to the inner face of the cap or head,
with its free end overlying the perforations
or holes and closing the same when the valve
18 down and permitting the admission of air
into the chamber E in front of the piston
when the valve is raised. The cap or head
F' has therein a port or passage ¢, which com-
municates with a pipe or conduit G, leading
to the induction-port b of the compression

stitutes an air-pump for foreing air from the

chamber E through the port or opening g, |

pipe or conduit G, and port or opening b

The shell or casing

1

when the port or opening b is uncovered. |
- The chamber E of the pump and the piston

are of aun increased diameter over the cham-
ber I3 and power-piston C, which gives the

air-pump an increased capacity over the ca-

pacity of the compression and explosion
chamber and if the piston of the pump was
operative its full stroke a greater supply
of air than required for use in clearing the
explosion-chamber and farnishing fresh air
for the next charge would be obtained. The
regulation and control of the fresh-air supply
from the pumpis by means of the pump-pis-
ton and its eylinder and is obtained by util-
1zing only a length of stroke for the piston as

- 18 needed for the supply, allowing the piston

55

to operate daring a portion of its stroke with-
out forcing air from the chamber toenter the
compression and explosion chamber, and for

- this purpose openings or passages fin the

60

shell or wall of the air-pump c¢ylinder are pro-
vided, which openings or passages terminate
at a predetermined point forward, leaving a
sufficient length of stroke to furnish the sup-
ply of air necessary tor clearance and charg-

~ Ing purposes to be forced into the compres-

sion and explosion chamber.

The air-pump and the special feature in its
operation of having its piston operative to
force air for a portion of the stroke only, in

741,985

connection with a compression and explosion
chamber and working or power pistons, one
of which carries the pump-piston, are not
herein claimed, as they form the subject-

matter of an application filed by us in which

the construction is fully shown, deseribed,
and claimed. 7The chamber formed bétween
the pump-piston and the cap or head of the
pump-cylinder as the piston reaches the ter-

-minus of the escape-openings is of a capacity

to furnish the required amount of air for
clearance and supplying air to the compres-
sion and explosion chamber with but little,
if any, excess of supply of air over what is
wanted for operationin the compression and
explosion chamber. The engine, as shown
in the drawings, is in the proper condition to
recelve a charge in the compression and ex-

plosion chamber for explosion therein to drive

outward oradvance the power-pistons. Asthe
power - pistons are forced outward or ad-
vanced the piston C carries with it the pump-
piston, and when the pump-piston reaches the

outer terminus of the openings f air will not

escape from the chamber K of the air-pump.
As the pump-piston reaches the terminus of
the escape-openings the piston C' has reached
the point where the eduction-port is open,
allowing the gases, vapors, and produects of
the explosion to escape through the port, and
with the further outward oradvanced move-
ment of the working or power pistons the in-
duction-port is opened and the eduction-port
is still further opened, and with the opening
of the induection and eduction port the con-
tinued advance or outward movement of the
pump-piston forces air fromn the pump-cham-
ber through the port or passage ¢, pipe or
conduit G, and induction port or passageinto

the chamber between the two working or

power pistons, and the air is forced through
this chamber and out at the eduction-port,

| effectually clearing the chamber of the gases,

vapors, and products of the explosion. The
inward movement or return stroke of the
working or power pistons causes the piston
C to return the pump - piston, and the re-
turn of the working or power pistons closes
the induction and eduction ports for the air
remaining in the chamber between the two
working or power pistons to be gradually
compressed therein for the next charge. Kach
ontward or advance stroke of the working or
powser pistons operates as above described to
force air into the compression and explosion
chamber for clearance and charging purposes
by the action of the air-pump, and each in-
ward movement or return stroke of the work-
Ing or power pistons compresses the air, as

~described, and these movements, operations,
‘and results will continue until the engine is

stopped or ceases to run. |

The piston C is earried by a cross-head I1,
and the piston C' is ecarried by a cross-head
H’, each cross-head extending both sides of
the piston which it carries. The cross-head

| H passes through the opening f in the pump-
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- mond shape widest at the center, the open-
- Ings f also servin g as the air-esca,pe openings
~for the air-pump. One end of the cross-head

~ H extends straight out, as do both ends of the ;.
10

'5
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- heads and receives nuts 7%, by means of which |

the ecross-head.

rod T,

rod I', as shown in Fig. 2.
- 18 formed of a rod bent on itself into a yoke.
shape, so as to have an arm ¢ on each side-
and a curved end 7';and the free end of each.
arm is screw-lthreaded and passes through the

" '---"r4' 1,985

eyhndel and the neck A . and the cross- head
- H" passes through an 01;)61111:1{»'f2 in the exten- |
sion ‘A% which openings are of the requisite
length for the strokes of the pistons, and, as |

Shown the openings are of an elongated dia-

cross-head H’, and the othel end of the eross-

head H is turned at a right angle to the main
bodyand forms an arm orextension H? stand-
ing parallel with the side of the engine-cylin-
‘KHach straight extended end of the
[forming a firm and rigid main frame fm sup-

der.
cross-head I and the cross-head H' has se-

cured thereto eye-blocks h and &/, and the
arm I? of the eross-head H has at 1ts end an |
T'he straight-out extended end
of the cross-head H has connected thereto a:
crank-rod I, and a crank-rod Iis also attached
to the end of the arm H* at the other end of
The cross-head H' at each
end thereof has connected thereto a crank-
and the crank-rods are so arranged
that the rod I on one side is outside of the

eve-block /2.

rod I' and on the opposite side is inside of the
Kach crank-rod

eye-blocks at bhe ends of the respective cross-

~the rods are drawn solid aﬂ'a,msb their respec-
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tive eranks. The crank- rods I each run to a
crank J on a crank-shaft X, and the erank-

rods 1" each run to a .crauk-J’ on the crank-

shaft K, and each crank-rod is connected to
the cross-pin of its erank by a box or bea,unn*
J2, formed of two half-boxes j and 7', encir-
ehnn' the erank-pin, with the half-box 7, hav-

ing a semlumular head 7° receiving the

curved end 7’ of the cross-rod, as Shown in
Kigs. 1 and 2.
opposmel y to each other from the erank-shaft,

as usual, and in location the crank J on the'

outside is in line with a erank J on the inside,
and a crank J' on the outside is in line with
a crank J° on the inside, which arrangement

1S permitted by loea,tmn' the cmnk IOdS out-
SR from the block is a tube ri, carrying a valve- |

side and 11181(16, as demubed

The erank-shaft K passes through the en- |

- gine-cylinder at its center lmlfrltudmal]y and
beneath the top of the arched wall or bridge

B?, as shown in Fig. 3, and on each side is
suppmted by an uprwht or standard K’, hav-

ing a:half box or bearing %, as shown in Fig.

- 3. The standards or uprights extend up from

60

a plate K=, attached to the bottom of the en-
'giﬂ@“eylinder by bolts k' or otherwise, and

the plate IX® is carried by angle heams or

irons I3, attached to the main frame, on

- which the engine as a whole is supported.

Each outer end of thecrank-shaft is support-

; ed by a post or standard L, having a journal

box or bearing at its upper.end -formed_-fby. )

half-box /, integral' with the standard, and a |

by a hand-wheel P’ or otherwise. |
‘or plate O has also a plug or shell I>%, in which
“and the head or block is a receiving-chamber,

-mum(,atlon with the passage therein.

‘shown a tube o,
“coupling o* with a pipe 0% attached-to the

The cranks J and J' project |

a stem R/,

_Valve stem as shown in I‘w 2.

[ removable half- box I', each half—box having

ears I* for the passage of bolts 3, by means

of which the removable half-box is attached
and held in place.

Each post or standard L
has on each side projecting ears L., which re-
ceive a flat bar M, standing edgewise and se-
cured to the ears by bolts m, as shown, or in
any other suitable manner, and a flat bar M,

standing edn‘ewme, 18 secmed tothe end face

of the engine-cylinderateach end by boltsm/,
as sh'own,- or otherwise.
M’ overlap each other at the ends, and the
“overlapping ends receive a bolt m?, by which

The flat bars M and

the bars are firmly united one to the other,

pmtmﬂ' the engine as a whole.

The flat face of the wall a' has mounted

thereon a plate N, secured in place by bolts

71 or otherwise, and on the plate N is mount-
ed a plate or head O, secured in place by
bolts o or otherwise,.

A shell or casing P ex-
tends up from the head or plate O and has
therein a gasolene- pa,ssage the inflow of gas-

70
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90

olene into which is controlled by a needle

valve or point on a stem p’, which is encir-
cled by a packing box or cap p on the neck
or head of the shell or casing and is actuated
- The head

(not shown,) emt from which is 111130 the open—
wasolene and air info the cha,mbe_l "T'he gas-

Olene enters the shell or casing P from a_s'uit-'
able source of supply through a pipe Q, con-

95

|'ing or passage o' for admitting a charge of -

Q0

nected by a coupling ¢’ with'a nipple ¢, lead-
ing into the shell or casing P and in com-

(Not

shown.) The head or plate O has extending

I1Cj3

out therefmm dmfroually in the aumwement

which -1s connected by a

discharge » of an air- II]_]eGLOI’ The air-in-

(10

jector .isf formed of a cylinder R, baving

therein a piston or plunger connected with -

ings 73 to the atmosphere Extending  out

stem R having a valve COIlt-IOHII]”' the ad-

mission of air into the cylinder of the air-in-

and the discharge end of the
‘eylinder is closed by a cap RS2
threaded into the-axial center of whleh 1S a,
bloek R?, having a central passage and open-

Serew-

11K

120

jector in front of the piston, and thevalveis -

closed and held normally closed by a spring
75, working against a pin 7° in the end of the

ward str oke of the piston of the air-injector

The for-

[2§

forces air from the discharge r through the
connection leading therefrom into the receiv-

ing-chamber of the head or plate O to there

mix with the gasolene admitted tosuch cham- -

ber through the pipe Q and the passage in
‘the shell or casing P, and on theéreturn stroke

of the piston of the air-injector the valve of

130 -

the stem R'opens, admitting air into the cyl-

inder of the injector in the flOIlt of the pis-
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ton, so as to bring the gasolene up to atmos- | its other end is adjustably conneeted with a

phere. This gasolene and air feed, in con-

Junction with the air-injector for bringing
the charge up to atmosphere, forms the sub-

ject-matter of another application, and the
same is not herein specifically deseribed and

~claimed.
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The onter end of 'the stem R’ has thereon

a fork or coupling 7', between the ears of

which is entered the end of an arm S, which

is pivotally held in place by a pin or bolt s
to allow of the necessary rock of the stem R’
for the movements of the piston or plunger
which it carries. The lower end of the arm
S is attached to one end or arm of the eross-

head H' in any suitable manner so as to be
rigid therewith and have a reciprocating

movement given thereto coincident with the

reciprocating movement of the cross-head.

The cross-head H', as well as the cross-head
H, has a rocking or oscillating movement to
permit of the movement of the crank-rods
and crank, and for this purpose each cross-
head is secured in a tube or sleeve H3, which
turns in a tubular support or bearing H*, at-
tached to each working or power piston near
its outer end, as shown in Fig. 3, and in or-
der to permitof thisrocking movement, which
turns the flat portion of each cross-head an-
gling, each opening f and f*is made widest
at the point where-the greatest angle or rise
of the flat cross-head occurs. The recipro-

cating movement given to the stem R’ actu-
ates the piston or plunger of the injector, and

this operation occurs so as to forece air into
the receiving-chamber for admission to the

compression and explosion chamber as the
‘working or power pistons reach the position
shown in Fig. 3.

The spark to explode the chargeisobtained
by electrical contact in the construction

mounted at its lower end in a step ¢?, extend-
ing out from an ear {7, is located on one side
of the engine and extends upward, as shown

in Kig. 1, and has attached to its lower end |

a finger TV and to its upper end an arm or le-
ver T?, and encircling the rod between the
finger and the arm is a coil-spring?, one end,
t', of which, as shown, engages a bolt 3, and
the other end, 3, is hooked over the arm T?,

sothatthespringisunderatension to hold the

finger againsta cam-face #*, formed, as shown,

- ontheendof thecrank-shaft K,soastorevolve

55

therewith, but which could be a separate piece
attached to the end of the crank-shaft, solong
as 1t would operate to engage the finger and
at the proper time allow the end of the finger

- to drop from the end of the shaft into the re-

0o

cess of the cam for the spring torock the arm
T* and make the contact and have the end
of the finger as it rides out of the cam-recess
onto the end face of the shaft return the fin-

ger to normal position, carrying with it the

arm 1%, breaking the contact and interrupt-
ing the electric cirecuit. A rod U has one

end u entered into an eye on the arm T? and

To operate the contact, a rod T, |

cross-bar U’ by the end of the rod passing

through the end of the bar and with the end
of the bar neld between adjusting-nuts v/,

screw-threaded onto the end of the rod, as

shown in Fig. 2. The cross-bar U’ is secured
to a binding-post V, having a stem v extend-
ing through the plate N into the compression
and explosion chamber, and adjacent to the

binding-post V is a second binding-post V',

having a stem 2 likewise extending down
into the compression and explosion chamber.
As shown, the binding-post V' is carried by
a plug V% serew-threaded into the plate N
and having a lining of non-conducting mate-
rial v° surrounding the binding-post. The
lower end of the stem of the binding-post V

carries a contact-arm 23, by means of which

the circuit between the two binding-posts can
becompleted inthe usual manner. The bind-
ing-posts each have connected thereto a con-
ductor leading from a battery or other source
of electricenergy. (Notshown.) The rock-
ing of the post T through the rod U vibrates

‘the bar U’ and rocks the movable binding-

post V to move the arm %°into and out of
contact with the binding-post stem v’ to make
and break the electric circuit and produce a
spark for igniting the charge, and the igni-
tion occeurs as the working or power pistons
reach the limit of their inward stroke, at

which time the gasolene and air are admitted

to the compressed air in the compression and

explosion chamber, so that with the opera-

tion of the igniter the charge will be ex-
ploded and the pistons given their outward
movement or advance throw. The engine,
as shown, has a single fly-wheel W, attached

75
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95
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105

to one end of the crank-shaft, which leaves

the other end of the crank-shaft free for the
locating thereon of the cam-face, by means
of which the charge-igniter is actuated, and
the cam-face is located so as to move the bars
actuated therefrom at the proper time to pro-

I10

duce the spark when the working or power

pistons are in position to be forced outward
by the explosion of the charge. |
The connecting-rod for the eranks, each

- made of a single piece turned on itself to have

a curved end, makes a very simple, effective,
and reliable connecting-rod, and the rod is
readily attached to the erank-pin and to the
cross-head, to do which all that is necessary
or required is to slip the half-boxes onto the
crank-pin, pass the two arms of the connect-
ing-rod through the eyes of the half-boxes,
with the curved edge face 7° of the half-box s
1n position to receive the curved end of the
connecting-rod, and then pass the free ends
of the rod through the eye blocks or heads /»

and A&’ for the reception of the nuts 2° by

tightening which the rod will be firmly con-
nected with the cross-head and with ifs erank.
The removal of the rod is easily effected, re-
quiring only the withdrawal of the nuts 7*
from thefree ends of the arms and then draw-

l ing the arms clear of the blocks or heads /

II§

I20

125

130




BT

20

30
35

40

50

55

| povver-pmton a cross-head for the piston, a con-:

B0

‘connects the rods from the eross-head and its
erank. Theconnecting-rod thus formed dis- |
‘tributes the strain on both of its arms, giv-

‘theconnecting-rods, insures perfect and equal

‘tons and the pump-piston are so regulated |

and for a new charge into the compression:

vance stroke, for clearance and as the pistons.

compression and explosion chamber as the
working or power pistons reach the limit of:

-and explosion chamber, the gasolene and air:
- feed, the air-injector for brmn*mcr the charge:

‘the revolution of the ecrank-shaft, so that:

therefor are carried by the main or enn'meé

ready access for repalrs or adJustmenb as:
“may be required. |

741,985

and %' and clearof the half-boxes, which dis-

ing an additional resistance against strain
and equalizing the pull or draw between the
cross-heads and the cranks of ‘the shaft uni-
formly on both sides of the center of the
cranks and of the cross-heads, which, in con-.
nection with the staggered mrangement'fm

pull on the cranks in the operation of the en-
gine without a strain that will affect the
mounting: of Lhe Sha['t, in 1t% boxeq 01 bear-
ings.

The strokes of the w orkmf‘r or power pis-;

and timed as to force the air for elearanee'

and explosion chamber as the working or
power pistons travel outward, or on the. ad-

pressing a new charge, and this operatmn is:
in such correlation wwh the operation of the:
gasolene and air feed and the air-injector for:
bnnﬂ'mn' the charge to atmosphere as that:
the air-injector Operates to project a charge
of gasolene and air up to atmosphere into the'

travelinward,oron the return stroke for com-- ]

point is reached the cam on the end of the
crank-shaft reaches a point where the finger:

their mward or return stroke, and as this {
of the rocking rod drops into the cam-recess !

for the rod to operate the igniter or &,park

producerand cause an explosion. It willthus
be seen that the movements of the working or |
power pistons, the air-pump for cleamnce-_
and supplying fresh air to the compression

to atmosphere and the w'mter all have a:
unity of operationandare all dependent upon

with the revolutions of the shaft the several

parts will work in unison and at the pr oper,

ttme to. perform their respective operations. :
The engine as a whole is supported upon:
the frame, and the various coacting partsi

cylinder proper, making the engine very:
compact and strong and dumble, and at the
same time the arran ﬂ*ement isone which gives .

We claim-—.
1. In a gas-engine, the combmatmn of a

necting-rod for each end of the cross-head,

each rod formed from a. 'single piece bent on |

itself to have a pair of arms with an open or | I
free end for attachment to the eross-head and

a closed curved end, a crank for each con-.

'I-—!'—-‘ _

5

and a shaft havmfr the cranks theleo,,_J, sub-
‘stantially as descrlbed :
2. In a gas-engine, the comhma,t,lon of a

power- platon a cross-head for the piston, eye-
bloeks on each end of the cross-head project-

ing both sides of the head, a connecting-rod
fm each end of the cross- head each rod formed

70

from a single piece bent on 1tself to have a

‘pailr of arms with an open or free end and a

closed ecurved end, a erank for each connect-
ing-rod, a pair of half-boxes encircling each

crank-pin, each hdli-box having an eye on
each end and one of the pair of half-boxes
having a curved face fitting the e¢losed curved
end of the connecting-rod with the arms of
‘the rod passing through the eyes of the half-
‘boxes and the cross-head blocks and receiv-

ing nuts on their free ends, connecting the
Cross- heads with the cranks, and a shaft hav-

ing the manks thereon, substantlally as de-
__serlbed |

3. Ina ﬂ'd,s-en gine,the combination of power-
piston, a er oss-head for each piston, one ¢ross-
head having a straight projecting end and a
right-angle- ‘turned end and the other cross-
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head havmn‘both endsprojectingin a straight

line, a sin wle eye-block on theend of the eross-
head and having a right-angle turn, a pair ot
eye-blocks on each straight projecting end of

the cross-heads,theeye-blocksextending both -

sides of the cross-head, a connecting-rod for

each end of each cross-head, each rod formed
of a single piece bent on itself to have a pair
of arms with an open orfree end and aclosed
curved end, a crank for each connecting-rod,

a pair of half-boxes encircling each crank-

pin each half-box having an eye on each end
and one of the pair of half boxes having a
curved face fitting the closed curved end of

the conneeting-rod, the arms of the rod pass-
ing through the eyes of the half-boxes and
the cross-head blocks and receiving nuts on

their free ends, connecting the cross-heads

with the eranks; and a crank-shaft having

thecranksthereon,substantially as described.
4. In a gas-engine, the combination of an
engine-cylinder, a chamber within the eylin-

der constituting a compression and explosion
chamberand achamberforthe power-pistons,

chamber, a cross-head for each piston each

Cr'OSS- head having a rocking bearing consist-
ing of a tubular sleeve fixed to the cross-head
'a,nd a tubularsleeve fixed to the piston and in
- | whieh the cross-head sleeves turn permitting
.| the eross-heads . to rock in use, a connectmw-
rod for each end of each cross-head, a crank

for each connecting-rod, and a shaft having
thecranksthereon substantlally asdeser 1bed
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power-pistons, one located and operating at
each end of the engine-cylinder within the

I20
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5. In a gas-engine, the combination of an

engine-cylinder, a chamber within the e¢ylin-
der consmtutmff a compression and explosion
chamber and achambel for the power-pistons,

-necting-rod ha,vmmts crank-pin entered into | power-pistons, one located and operating at
.--the eucle of the e‘osed euwed end of the rod, l eaeh end of the etwme—eyhndel w1thm the
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chamber, a cross-head for each piston each |
cross-head having a rocking bearing consist-

ing of a tubular sleeve fixed to the cross-head
and a tubular sleeve fixed to the piston and
in which the cross-head sleeve turns permit-
ting the cross-head to rock in use, a connect-
ing-rod for each end of each cross-head, a

-erank foreach connecting-rod, a shaft having

cranks thereon, said shaft supported by bear-
ings, a framework common to said bearings
and said engine-cylinder, and an air-pump

supplying fresh air to said eylinder, substan-

tially as deseribed. |
6. In a gas-engine, the combination of an
engine-cylinder, a chamber within the eylin-

der constituting a compression and explosion

chamberand achamber for the power-pistons,
power-pistons, one located and operating at
each end of the engine-cylinder within the
chamber, a cross-head for each piston each
cross-head having a rocking bearing consist-
ing of a tubularsleeve fixed to the cross-head
and a tubular sleeve fixed to the piston and
in which the cross-head sleeve turns permit-
ting the cross-heads to rock in use, a connect-
ing-rod for each end of each cross-head, a

crank for each connecting-rod, and a shaft

~having cranks thereon, said shaft supported
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in bearings upon a framework attached to the
engine-cylinder, the central part of said shaft
occupying a space or opening, crosswise of
the central part of the engine-cylinder, prop-

erly walled about the shaft, rendering the

space occupied by said shaft as small as pos-
sible substantially as deseribed. *

- 7. In a gas-engine, the combination of an
engine-cylinder, a chamber without the cylin-
der constituting a compression and explosion
chamberand a chamberforthe power-pistons,
power-pistons, one located and operating at
each end of the engine-cylinder within the
chamber, a cross-head for each piston each
cross-head having a rocking bearing consist-
ing of a tubularsleeve fixed to the cross-head
and a tubular sleeve fixed to the piston and
in which the cross-head sleeve turns permit-
ting the cross-heads to rock in use, a connect-
ing-rod for each end of each cross-head, a

-erank for each connecting-rod, and a shaft

having cranks thereon said shaft lying in a
plane with the center of the engine-cylinder
and having the walls of the eungine-cylinder
arched around a space to accommodate the

- shaft in this position, substantially as de-

55
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scribed. .

3. In a gas-engine, the combination of an
engine-cylinder, a chamber within the ¢ylin-
der constituting a compression and explosion
chamber and a chamber for the power-pis-
tons, power-pistons, one located and operat-
ing at each end of the engine-cylinder within
the chamber, a cross-head for each piston
each cross-head havingarocking bearing con-
sisting of a tubular sleeve fixed to the eross-
head and a tubular sleeve fixed to the piston

741,985

necting-rod for each end of the cross-head, a
crank for each connecting-rod, and a shaft
having cranks thereon,said shaft lying with
its axis in a plane with the axis of the en-
gine-cylinder, and having provided therefor
In this position, a gap or opening in the en-
gine-cylinder, properly walled to preserve the
functionsoftheengine-cylinder,substantially
as described. -

9. In a gas-engine, the combination of an
engine-cylinder, a chamber within the cylin-
der constituting a compression and explosion
chamber and a chamber for the power-pis-
tons, power-pistons, one located and operat-
ing at each end of the engine-cylinder within
the chamber, a cross-head for each piston
each cross-head havingarocking bearing con-
sisting of a tubular sleeve fixed to the cross-
head and a tubularsleeve fixed to the piston
and in which the cross-head sleeve turns per-
mitting the cross-heads to rock in use, a con-
necting-rod for each end of each eross-head,
a crank for each connecting-rod, and a shaft
having cranks thereon,and an air-pump sup-
plying fresh air tosaid engine-cylinder, sub-
stantially as described. __

10. In a gas-engine, the combination of an
engine-cylinder, a chamber within the eylin-

| der constituting a compression and explosion

chamber and a chamber for the power-pis-
tons, power-pistons, one located and operat-
ing at each end of the engine-cylinder within

‘the chamber, a cross-head for each piston

each cross-head havingarocking bearing con-
sisting of a tubular sleeve fixed to the cross-
head and a tubularsleeve fixed to the piston
and in which the cross-head sleeve turns per-
mitting the cross-heads to rock in use, a con-
necting-rod for each end of each cross-head,
a crank for each connecting-rod, and a shaft
having cranks thereon, said shaft supported
by a framework attached to said engine-cyl-
inder, substantially as described..

11. In a gas-engine, the combination of an
engine-cylinder, a chamber within the cylin-

| der constituting a compression and explosion

chamber and a chamber for the power-pis-
tons, power-pistons, one located and operated
at each end of the engine-cylinder within the
chamber, a cross-head for each piston each
cross-head having arocking bearing consist-
ing of atubular sleeve fixed to the cross-head
and a tubular sleeve fixed to the piston and
in which the eross-head sleeve turns permit-
ting the cross-heads to rock in use, a connect-
ing-rod for each end of each cross-head, a
crank for each connecting-rod, and a shaft
having cranks thereon, the central part be-
tween cranks of said shaft lying in a space
formed on the sides and top by cross-walls
in the engine-cylinder, substantially as de-
scribed. | | |

12. In a gas-engine, the combination of an
engine-cylinder, a chamber within the cylin-
der constituting a compression and explosion

and in which the cross-head sleeve turns per- | chamber,and achamber for the power-pistons,
mitting the eross-heads to rock in use, a con- | power-pistons one located and operating at
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each end of the engine-cylinder within the 1 conbmuatlon of the engine- -cylinder and hav-
chamber, a eross—head for each piston each
cross-head having a rocking bearing consist-

ing of a tubular sleeve fixed to the cross-head

and a tubular sleeve fixed to the piston and:

in which the cross-head sleeve turns permit-

ting the cross-heads to rock in use, a connect-
ing-rod for each end of the cross-head, acrank

for each connecting-rod,ashafthaving cranks
thereon,said shaft supported by bedrmgﬂ and

a framework attached to.the engine- eylmdm* |
substantially as described. | |
- 13. In a gas-engine, the combmatlou of an.
engine- cylmder a ehamber within the cylin-

der constituting a compression and explosion
chamberanda chamber for the power-pistons,

power-pistons, one located and operating at
~each end of the engine-cylinder within the
chamber, a cross- ‘head for each piston each

cross-head having a tubular central portion

fitting a ,tnbular bearing carried by the pis-
ton coacting with the cross-head permitting

the cross-heads to rock in use, a connecting-

- rod for each end of each cross-head, a crank

25
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for each connecting-rod, and a shaft having

thecranksthereon,substantially asdescribed.

14. In a gas-engine, the combination of an
engine-cylinder, a chamber within the cylin-
der constituting a compression and explosion
chamber and chambers for the power-pistons,
power-pistons, one located and operating at
each end of the engine-cylinder within the
chamber, a cross-head for each piston each

| cross—head having a tubular central pertmn

35

fitting a tubular bearmﬂ‘ carried by the pis-
ton coaeting with the cross-head permitting
the cross-heads to rock in use, a connecting-
rod for each end of each cross-head, a erank

- for each conneetmmrod and a shaft having
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“explosion - chambel

the cranks thereon and lymﬂ' with its central
portion in a walled space arched through the
substantially as de-
seribed. | | |

-15. In a gas-engine, the combination of an
engine- eyhnder a chamber within the eylin-

der constituting a compression and explosion |
| an air-supply pump havingitseylinderin con-

chamberanda ehamber forthe power-pistons,

‘power-pistons, one located and operating at’

each end of the engine-cylinder within the

chamber, a pump for supplying air to the
chamber of the c¢ylinder, having its cylinder.
in continuation of the engine- cyhnder and

having its piston conneeted with and actu-

ated from one of the power-pistons and hav-

ing a codperating relation with the power-
pistons for the pump to act and clear the

- compression and explosion chamber during

6o

the outward or advance stroke of the power-
pistons, a cross-head for each power-piston,
connecting-rods, one for each end of each
cross-head, a crank for each connecting-rod,
and a shaft carrying the cranks, substantlally
as described.

16. In a gas-engine, the combination of &
piston-chamber, power-pistons within the
chamber,apump for supplyingairto thecham-

ing its piston conneeted with and operated
from one of the power-pistonsfor: clearing the
compression and explosion chamber d._umnﬂ'
the ontward movement or advance stroke of

7
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the power-pistons, a cross-head for each pis-

ton having a rocking bearing, a connecting-
rod for each end of each cross-head, a crank
for each connecting-rod, a shaft carrying the
cranks, a gasolene-feed and an air-injector in

juxtarelation to the gasolene-feed and oper-

ating to proJect alr mto the gasolene and com-
mmn*le and eject the wasolene and air and
havuw 1t8 piston autuated from the move-
ment of one of the cross-heads to eject the
charge into the compression and explosion
chamberas the power-pistons reach the limit
of their inward movement or return stroke,
substantially as deseribed. -

17. In a gas-engine, the combination of an

engine-cylinder, a chamber within the ¢ylin-
der constituting a compression and explosion
chamberand a chamber for the power-pistons,
power-pistons, one located and operating at

_each end of the cylinder within the chamber,

an air-supply pumphavingitseylinderin con-
tinuation of the engine- eylmder and having
its piston connected with and operated from
one of the power-pistons for supplying air to
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the compression and explosion chamber for

clearance of the chamber and furnishing a
charge of fresh air, a gasolene-feed in com-
munication with the compression and explo-
sion chamber, and an air-injector in juxta-
relation to the gasolene-feed and operated
from a power- plston for foreing a charge of
gasolene and air into the compression and

explosmn chamberas the power-pistonsreach

the limit of their inward movement or return

stroke substantially as described.
18, In a gas-engine, the combination of an

engine- cylmder a chamber within the cylin-
dercensmtu ting a compression and explosion
chamberanda chambe’r for the power-pistons,

| power-pistons, one located and operating at

each end of the ¢ylinder within the chamber,

tinunation of the engine- ,cyllnder and having

its piston ,e'onnected with and operated from

100
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one of the power-pistons and supplying air

during a portion of its stroke for clearing the

compression and explosion chamber durmn' |

the outward movement or advance stroke of
the power-pistons and furnishing air for the
next charge during the inward movement or
return stroke of the power-—plstons a gasolene-

feed, and an air-injector in JUXt&I’@I&blOH to
‘the gasolene-feed and operating to project air

into the gasolene and commingle and eject

the wasolene and air and actuated from a

power- piston to force a charge of gasoleneand

alr into the compression and explosmn cham-
ber as the power-pistons reach the limit of

theirinward movement or return stroke, sub-
stantially as described.

19. In a gas-engine, the combination of an_

ber of the cylinder and having its cylinderi in | engine- eylmder, 4 Cross areh or wall at the
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tially as described.
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centerlongitudinally of the cylinder, forming ] engine-cylinder,power-pistons workinginthe 23

a compression and explosion chamber and pis-

ton-chambers within the cylinder, two power-

pistons, one on eachside of the dividing eross-

wall, across-head for each piston, connecting-

rods one for each end of each cross-head, each

¢ross-head having an outer and an inner con-

necting-rod, a ¢rank one for each connecting-

rod, a shaft carrying the erank with the body

of the shaft passing through the engine-cyl-
inder below the arch or wall suppor ts for the
body of the crank below the arch or wall, a
plate carrying the supports, and cross-bars
having the plate carried thereon, substan-

20. In a gas-engine, the combination of an
engine- cy]mder and a frame comprising four
bars standing edgewise and arranged in pairs,

one pair for the sides of the eylmder and the

other pair for the ends of the cylinder, each
palr having its ends overlapping the adjacent

‘bars with the overlapping ends united one to

the other, substantially as described.
21. In a gas-engine, the combination of an

engine-cylinder, one piston at each end of the
cylinder, a eross-head for each piston, a con-
necting-rod for each end of each eross-head,
a crank for each connecting-rod, a crank-
shaft carrying the cranks and having its body
passing through the cylinder crosswise at the
longitudinal center, supports for the body of
the crank-shaft below the cylinder, journal-
box standards, one at each end of the crank-
shaft, a plate for the crank-shaft supports,
cross-bars carrying the plate, and a frame
comprising bars set edgewise,.two of the bars

30
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having the journal-box standards attached

thereto and two of the bars attached to the
end of the body of the cylinder, with the bars
overlapping each other at their ends and se-
cured one to the other at the overlapping
ends, substantially as described.
RALPH P. TIIOMPSON
| EMIL KOEDB.
Witnesses:
T. J. MCCORMICK,
D. Z. GARDNER.
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