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UNITED STATES

GEORGE W. LEWIS, OF CHICAGO, ILLINOIS, ASSIGNOR TO THE J: THOMPSON &

SONS MANUFACTURING COMPANY, OF BELOIT, WISCONSIN,

EXPLOSIVE-ENGINE.

SPECIFICATION forming part of Letters Patent No. 640,674, dated January 2, 1900.
Applicetion filed February 13,1898, Renewed September 22; 1898, RKerial No. 691,630, (No model.)

To all whom it may concermn:

Be it known thatI, GEORGE W. LEWIS, of

Chicago, in the county of Cook and State of

Illinois,have invented certain new and useful

Improvements in Explosive-Engines; and Ido

hereby declare that the following is a full,

clear, and exact description thereof, reference

being had to the accompanying drawings, and.

to the letters of reference marked thereon,
which form a part of this specification. _
This invention relates to improvements in
oas-engines of that class known as the ¢ Otto
cycle” or those in which the explosion takes
placeateverysccond oralternaterevolution of
the crank-shaft and wherein the waste gases
and products of combustion arising from the
explosion of the charge are expelled in vhe
back or inward stroke of the piston after
each power-stroke and a new supply of the
explosive mixture or chargeis drawn into the
cylinderin the outstroke preceding the power-
stroke. |
The invention relates more particularly to

devices for use in connection with two-cyl-

inder engines for opening and holding open
the exhaust-valves at the time of starting the
engine, whereby the same may be readily
started by turning the erank-shaft by hand.

The invention consists in the matters here-
inafter set forth, and more particularly point-
ed out in the appended claims.

Intheaccompanying drawings, I'igurelisa

plan view of an engine embodying my inven-
tion. Fig. 2is a view in side elevation of
said engine. Fig.3isan end elevation thereot
with the cylinder and other operative parts
in section.
upper end of the cylinder, showing the igni-
tion-tube. XFig. 5 isa detail section taken on
line 5 5 of Fig. 2. Fig. 6 is a detail section
taken on line 6 6 of Iig. 2.

As shown in said drawings, A A indicate
the power-cylinders,which arein thisinstance

" arranged vertically and side by side and at-

tached to a common frame or base-casting b,
which is bolted to horizontal supporting-bars
BB/, which may represent the frame-bars of a
vehicle. Said base-casting is provided with

depending arms B? B% in which are formed |

Iig. 4 is a detail section of the

| bearings 6 6 b for the crank-shaft C. Said

shaft is provided with two cranks C' C' on the
same side of the shaft and are arranged par-
allel with each other. | |

The cylinders A are opened at their lower
ends and closed at their upper ends and con-
tain pistons D D of hollow or trunk form, said
pistons being connected with cranks C' C' by
means of pitmen E, which are connected with
the pistons by means of transverse bearing-
pins e, affixed in the walls of the pistons and
extending across to the hollow interior of the
same in a familiar manner. With respect to

‘their details of construction the two cylinders

A A are alike, and in the following descrip-
tion of the partsimmediately connected with
the eylinders and their mode of operation one
cylinder only will be referred to. HKach'cyl-
inder A is provided with an inlet port or pas-

sage F and an exhaust port or passage G,

(these being located in the head A’ of the cyl-

inder,) an auxiliary exhaust-port H, located .
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in position to be uncovered by the piston

when the latter reaches the outer limit of its

‘movement in its power-stroke, and a supple-

mental air-inlet port I, which in the instance
shown is located in the piston D. Theinlet-
port F is provided with an inwardly-opening
valve F', having the form of a check-valve.
Said valve is held usually in its closed posi-
tion by a spring F? and is opened by atmos-
pheric pressure acting against the tension of
said spring to permit the inflow of air to the
cylinder in the upstroke of the piston. An
air pipe or passage J leads to said inlet-port
for the admission of air thereto.

The means shown for supplying gas or va-
por to the cylinder for making the explosive
mixture consists of a supply-nozzle K, which
enters the pipe J in the port F and is supplied
with liquid hydrocarbon by means of the sup-
ply-pipe K'. The quantity of the liquid fed
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to the nozzle is controlled by a valve located

in the casing k’and operated by means of a
hand-wheel &'. | |

The inlet-valve F' is provided with a stem
F¢ and the spring F?, which is applied to hold

95

the valve against its seat, is shown as located

between a nut f on the upper end of the stem
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and a stationary guide-bracket /', which is

attached to the top of the casing and provided
with a guide-aperture for therod. Afttached
to such rod, below the bracket f', is a stop

shoulder or eollar 72, which operates, in con-

nection with a sliding wedge M, to variably
limif the elosing of the valve. An automatic

- governing device acts tomové said wedge end-

10

15

20

2C

35

40-

45

5Q

535

e

wise, which governing device is made as fol-
lows:

N i8 a rock-shaft arranged at right angles

to the axis of the eylinder and mounted on
bearings in the frame-bars B' B’, and N’ is an
upwardly-extending arm rigid with said shaft,

to which is attached the onter end of the-

wedge M. Said wedge rests and slides on the

casing B° and is slotted or forked at its inner { Another rock-shaft S?, tubular in form and

end, so as to extend on opposite sides of the

stem, which thereby forms a gnide for the
wedge to hold it from lateral displacement.

Lhe rock-shaft N is provided also with a rigid

arm N arranged at right angles to the arm
N', and said arm N? engages a rigid arm O,
attached to a rock-shaft O, Figs. 1 and 2,
which latier rock-shaft is arranged adjacent
tc and transversely of the crank-shaft C.
Said rock-shaft O has bearings in blocks o,
attached to horizontal arms o', secured in one
of the frame-bars B'. |

P P designate governor - weights on the
crank-shaft, to which are attached bell-crank
levers ', having arms parallel with the shaft

to which the weights are attached and other

arms transverse to the shaft, which engage an

endwise-sliding sleeve P? on the ecrank-shaft.

sald sleeve P? is conneected with the rock-
shatt O by means of an arm O° on the shaft,
which i1s forked at its end adjacent to the
sleeve P* and has inwardly-projecting pins
engaging a ring p, which in turn is engaged
with a groove in said collar. Coiled springs
p' p' serve to yieldingly hold the governor-
weights adjacent to the crank -shaft. The
movement of the governor-weights is trans-
mitted through the connections deseribed to
the sliding wedge M, which by being moved
endwise serves as a movable stop to variably
limit the opening of said valve.

The main exhaust-port is controlled
valve G, which is held usually closed by a
spring G* and is opened automatically at
proper times by suitable operative eonnec-
tions with the crank-shafs. Said valveispro-
vided with a stem G?, having at its outer end
a collar g, between which and the opposing
surface of the exhaust port or passage is lo-
cated the spring G2
inder adjacens$ to the crank-shaft Cis located
a rock-shaft 8, having a rigid arm 8, which

is connected by means of a connecting-rod T |

with a lever TV, which is pivoted centrally to
a bracket 7, secured to the head of the cylin-
der, and the free end of which acts upon the
outer end of the valve-stem. Adjacent to
and parallel with the crank-shaft Cis located

At the end of the eyl-

|

ey N Y

- nearest said actuating devices.

trically with the axis of the shaft.

iever.
ranged to operate at the same fime, but are
‘disposed in angularrelation to each other on
‘the shait, as shown in dotted lines in Fig. 3
and in full lines in Figs. 5 and 6, and the an-

U’, which meshes with a gear-pinion U-? on
the crank-shaft, the gear pinion and wheel
being of such relative size that the wheel will
make one revolution daring two revolutions
of the erank-shaft. |

@ i8 8 cam mounied on the counter-shaft
U, and the periphery of which isengaged by
the end of a rigid arm s on the rock-shaft.
Said cam is provided at one side with a cam
projection adapted to oscillate said rock-shaft
», and thereby open the exhaust-valves once
at every revolution of the cam.

The rock-shaft S, hereinbefore referred to,

serves for one of the ¢ylinders only, that be-

ing the one remote from the end of the shaft
af which the actuating devices are localed.

surrounding the shaft S, is employed to give
motion to the exhaust-valve of the cylinder

The end of
the rock-shaft S adjacent to said actuating
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devices projects through the tubular shaft

S° and has upon it the rigid arm s referred to.
Attached tothe rock-shaft S*isasecond erank-
arm s, the free end of which is engaged by a

Qo

second cam %', which isdiametrically opposite

to the cam %. The tabular rock-shaft S?is
shown as having suitable bearing in a frame-
piece B’ nearest the actuating devices, while
the same end of the rock-shaft S issupported
and has engagement with the tubular rock-
shaft only. At ifs opposite end said rock-
shaft S is engaged with a bearing on the other
frame-piece B, as shown in Fig. 1.

"I'ne means for opening and bholding open
the exhaust-valves and which constitutes the
present invention are made as follows:

V is a rock-shaft arranged parallel with the

rock-shaft 8 and below the arms 8 of said
rock-shaft. Said rock-shatt V is provided
with a hand-lever V', which moves along a

‘stop-segment V?, having end notches v v and
| anintermediate noteh+’,which latterisadapt-
ed io engage the hand-lever at the middle

point of its stroke. Attached to said rock-
shaft V at points opposite the arms 8’ 8’ are

| two rigid actuating or cam arms V3 VY of

~ I'which the arm V* has a segmental exfension
by a !

v%, the outer edge of which is eurved concen-
oaid cam-
arms V° V*are adapted to act upon the lever-

arms 8, so as to lift the same, and thereby.

open the exhaust-valves when the rock-shaft
18 actuated through the mediuam of the hand-
Satd cam-arms, however, are not ar-

gular relation of the arms is such that the
arm Y* wiil act to open the exhaust-valve of
the cylinder adjacent to it before the arm V3
reachesthecrank-armS’. Moreover,the parts
are so arranged that the arm V* will operate

to fully open the exhaust-valve when the

& counter-shatt U, which carries a gear-wheel | hand-lever has made a half siroke or reached
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the middle pointof its movement, whileacom- | ton, arranged in such position that the lever

pletion of the movement of the hand-lever
and further movement of the rock-shaft is re-

quired for bringing the arm V?°into opera- |

tion. The curved projection v* of the cam-

arm V* serves to maintain the valve which 1t

operates open during such further movement
of the shaftas is required to bring the second
arm V?®into operation. The purpose of this
construction is to enable one only of the ex-
haust-valves to be opened, if desired, in start-
ing the engine, it being obvious that if. the
engine be started by the use of one cylinder
alone the necessary compression of the charge
in the second cylinder will be given by the
power of the first cylinder. It follows that
the engine may be easily started by turning
the hand-lever through half of its stroke, and
thereby opening the exhaust-valve of one of
the cylinders; but if it be desired to admit
the explosive charge to both cylinders at once
in starting the engine then the full stroke
may be given to the hand-lever, in which case
both exhaust-ports will be opened, with the
result of relieving the pressure to a desired
extent in the cylinders, and thus enabling the
crank-shaft to be turned by hand to give com-
pression of the charges necessary for the ini-
tial explosion in both of said cylinders.

The exhaust-port Hissupplied with a valve
H' attached to a valve-stem H?, which is pro-
vided with a collar &, between which and an
opposing shoulder 2/, formed in the tubular
sleeve or projection H?, is located a colled ex-
pansion - spring /%, which tends to hold the
valve against the seat. Said valve is located
in the casing II*, to which is connected a pipe
leading to a suitable point of delivery for the
exhaust or waste gases.

The supplemental air-inlet passage 1s pro-
vided with a spring-actuated check-valve I,
adapted to open inwardly or toward the in-
terior of the cylinder, so that in the outer
movement of the piston if the main inlet-port
I be not open sufficiently to fill the ¢ylinder
with air as fast as required by the speed of
the engine said check-valve will open and
permit the inflow of an additional amount of
air through the same. For this purpose the
spring I? of the said check-valve is made
stronger than the spring of the main inlet-
valve IV, so that the latter will open before
the pressure isgreat enough toopen the check-
valve. -

The igniting device herein shown consists
of an ignition-tube Q, Fig. 4, which extends
through the ¢ylinder-head, is open at its in-
ner end, and is closed at its outer end 1n the
usual manner. The inner end of this tube,
as shown in Fig. 4, is held normally closed by
means of an oscillating valve-plate ¢, attached
to a lever Q', which is held by a spring ¢’ in
position to retain the valve-plate ¢ in contact
with the inner end of the ignition-tube. Said

lever Q' is provided with an inwardly-pro-
jecting end adapted for contact with the pis-

will be actuated and the valve-plate moved
to open the ignition-tube at the inner limit of
the movement of the piston.

A plate or partition R is arranged within
the cylinder, adjacent to the head thereof and
parallel with the eylinder-head, in a manner
to form a partial inclosure or chamber adja-
cent to the inlet-port and the inner end of the
ignition-tube. Said partition serves to con-
fine the explosive mixture which enters the

inlet-port in the part of the eylinder adjacent

to the igniting devices, and thus insures igni-
tion at the proper time without regard to the
quantity of air which may enter through the
supplemental port. .

The upperend of the cylinder A issurround-
ed by a jacket A® which forms an annular
chamber A3, which is in communication at
one side of the eylinder with the surrounding
air through suitable inlet-openingsa’a’. At
its opposite side said chamber communicates
with the inlet or admission port of the eylin-
der by means of the air pipe or passage J,
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which is in this case extended to connect with .

the jacket A?. The said chamber A® forms
in this construction a part of the air-supply
passage leading to the inlet-port F, so that
air drawn into the cylinder for making the
explosive mixture or charge is carried around
or over the wall of the cylinder, and thus
serves the purpose of the water-jacket here-
tofore commonly employed for maintaining a
suitably-low temperature in the cylinder.

The novel features of the valve mechanism
and the arrangement of the inlet and exhaust
ports are not herein claimed, but are made
the subject of a separate application, which
has been divided from the present applica-
tion and was executed by me on the 1st day
of June, 1399.

I claim as my invention—

1. The combination with two engine-cylin-
ders, and a single crank-shaft provided with
two cranks standing at the same side of the
shaft, of exhaust-valveson both eylindersand

‘means for operating both of said exhaust-

valves,comprisingahand-actuated rock-shaftt,
having two actuating-arms disposed at differ-
ent angular positions, whereby one or both of
said valves may be thrown out of action.

2. The combination with two engine-cylin-
ders, and a crank-shaft having two cranks ar-
ranged at the same side of the shaft, of ex-
haust-valves on the cylinders, two rock-shafts
provided with rigid arms which are connected
with and actuate the exhaust-valves, and a

hand-actuated rock-shaft provided with two

rigid arms arranged to act on the arms of the
first rock-shafts, said arms on the hand-actu-
ated rock-shaft being arranged at different
angles, whereby one or both of the valves may
be thrown out of action.

3. The combination with two engine-cylin-
ders, each provided with an exhaust-valve, of
means for opening and holding open the ex-
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haust- valves, eempﬁsm a hand-actuated | of two witnesses, this 4th da,y {}f Februar ¥,
rock-shaft pmvlded with two actuating-arms | A, D. 1896.

disposed at angular positions and one Whmh | ' | S — -
is provided with a lateral extension forming | - GEORGE W. LEWIS.
5 a curved bearing-surface. |  Witnesses: = - ,1
In testimony that I claim the f@reﬂ'{)mﬂ' as C. CLARENCE POOLE,

my invention I affix my signature, in presence | WILLIAM L. HALL,
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