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To all whom it may concerwn:

IO

Be it known that I, CHARLES WILKINS LIT-
TLE, a citizen of the United States, residing at
Lincoln, in the county of Lancaster and State
of Nebraska, have invented certain new and
useful Improvementsin Explosive-Engines,of
which the following is a specification..

The objects of my invention are to provide

an improved explosive-engine of simple, dura-

ble, and inexpensive construction. . |
My invention consists in certain details in
the construction, arrangement, and combina-

tion of the various parts of the device where-

by the objects contemplated are attained, as

‘hereinafter more fully set forth, pointed out

in my claims, and illustrated in the accompa-

“nying drawings, in which—.
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~ section.

Figure 1 shows a vertical central sectional
view through the complete engine. Fig. 2
shows an end elevation of the complete engine.
Fig. 3 shows a side elevation of same. FKig.
4 shows a side elevation of part of the engine-
cylinder and crank-case, illustrating the valve
for admitting gas to the crank-case and part
of the governing mechanism controlling the

‘movements of said valve, the valve-casing be-

ing broken away to show details of construc-
tion. Fig. 5 shows a side elevation of part of
the fly-wheel and my improved governor at-
tached thereto, the cylinder and piston at-
tached to the governor-arm being shown in
Fig. 6 shows a longitudinal sectional
view through the adjustable governing-cam.

 Fig. 7 shows a central transverse sectional
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view through the device illustrated 1in Fig. 6.
Fig. 8 shows a horizontal sectional view of

the engine-cylinder and piston, taken on the
line 8 8 of FKig. 1.

Fig. 9 shows a like view

taken on the line 9 9 of Fig. 1. Fig. 10 shows

a like view taken on the line 10 10 of Fig. 1;

and Fig. 11 shows a sectional view ot part ot
the crank, showing one of the weights and

" counterbalances for filling the crank-case. .

45

Referring to the accompanying drawings,

I shall first describe the cylinder and cylinder—_

head. - -
The reference-numeral 10 is used to indicate

the cylinder-body, open at both ends and pro- !

vided with an annular chamber 11 to receive

50 g cooling fluid. The interior of the cylinder-

| body portion 10 is of a size to closely fit the

piston, hereinafter described, and directly be-
neath the body portion 10 is a supplemental
cylindrical body portion 12, riveted to the
part.10 and providing an annular chamber 13,
the inside dimension of which 1s somewhat
greater than that of the interior of the body
portion 10. The lower end of the cylinder is
closed by disk 14, riveted to the part 12 and
provided with a round central opening 15,
communicating directly with the crank-case,
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t6 be hereinafter described. About the cen-

tral portion of the engine-cylinder I have pro-
vided a horizontal partition 16, extending
completely around the cylinder and closing
the lower end of the chamber 11, and, as will
be seen in Figs. 8 and 9 of the drawings, two
vertical partitions 17 are provided in the space
between the inner and outer walls of the body
portion 10, thus dividing that space below the
partition 16 into two separate compartments
for purposes hereinafter made clear.
these compartments or chambers is indicated
by the reference-numeral 18 and is utilized
for the engine-exhaust, and it communicates
directly with the interior of the ecylinder

through the opening 19, the length of which

is about one-third of the diameter of the cyl-

| inder, and said opening 19 is located a short

distance above the upper end of the piston

when said piston is atitslower limit of move-
ment, as shown 1n Fig. 1. This chamber 18

is closed by means of a plate 20, riveted to the
exterior of the cylinder-body, and an exhaust-
pipe 21 is connected with said plate and com-
municates with the chamber 18. The other
chamber, which is separated from the .cham-
ber 18 by the vertical partitions17,1s indicated

by the reference-numeral 22. This chamber -

929 is open to the interior of the cylinder at
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923. the length of said opening being substan- .

tially one-third the diameter of the cylinder
and the top of the opening being a short dis-
tance below the top of the piston when the
piston is-in the position shownin Fig. 1. This

chamber 22 also communicates with the in-

terior of the cylinder through the opening
23* which opening is of a length correspond-
ing to about one-third of the diameter of the
cylinder and which extends upwardly a short

95

100



125

20

35

2.

distance from the top of the piston when the
piston is in the position shown in Fig. 1. The
chamber 221isclosed onits exterior by the plate
24, riveted tothe cylinder-bhody. |
From the foregoing description it is obvious
that the exhaust-chamber 18 opens into the in-
terior of the cylinder and connects with an
exhaust-pipe and doesnot in any way commu-
nicate with the chamber 22, which chamber
opens only to the interior of the cylinder.
My object in constructing the engine with
the chambers 18 and 22 open on their exterior
(the said openings being covered by the plates

20 and 24) is simply for convenience in con-.

struction, and these chambers may be formed
1n any desirable way. o

The cylinder-head, as shown in Fig. 1, com-
prises a body portion 25, having a chamber
therein (indicated by the numeral 26) to re-
ceive a cooling fluid. In the central portion
of the under part of the cylinder-head is a cy-
lindrical opening 27, at the top of which the
sparker 28 1s introduced.

The numeral 29 indicates a pipe supported
1in the piston-head, one end of which communi-
cates directly with the opening 27 and in line
with the points of the sparlker 28, and the other
end is provided with a petcock 80 for purposes
hereinafter made clear. o

Zhe piston.—The piston of my improved
engine 1s designed to compress gas and to ad-
ra1t gas through passage-ways in the piston
into the ignition-chamber of the engine at cer-
tain times. In general contour the piston is
of cylindrical shape provided with a flat up-
per end 31, and the piston is accurately fitted

- 1nside of the cylinder, and a number of expan-
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sion-rings 32 are placed in the piston to en-
gage the interior of the cylinder. A wrist-
pin 33 passes transversely through the cen-
tral portion of the piston from one side to the
other, and the interior of the piston is hollow
except for a casing to inclose the upper end
of the pitman 84. This casing isindicated by
the numeral 35 and is opened at its lowerend
only and is all cast complete with the piston.
T'he said casing is formed integral with and is
solid around the end portions of the pin 33 to
firmly support said pin. This apparently di-
vides the upper and lower portions of the hol-
low piston. However, the said portions com-
municate with each other through the pas-
sage-ways 36. (See Fig. 8.) In the lower
end portion of the piston is an annular cham-
ber 37, and an annular slot 38 communicates
with the chamber 37 and leads to the exterior
of the piston, part of the chamber 37 being
below the said slot. This chamber 37 com-
municates with the chamber 39 at the top of
the piston through the passage-ways 86, and
the chamber 39 is open at 40, which opening

- extends about one-third of the diameter of the

03

piston and is so arranged as to communicate

directly with the chamber 22 when the piston
1s at its lower limit of movement. The.only

772,160

way that gas may enter is by passing from
the chamber 39 at the top of the piston through
the opening 40 in one side of the piston, then
into the chamber 22, and then into the cylin-

der above the top of the piston, and obviously

this can only be done when the piston is at a
certain point in its movement where the open-
ing 40 may communicate with the chamber
22.  Formed on the top of the piston is a de-
flector 41, so positioned that when the piston
is in the position shown in Fig. 1 said deflector

~will turn the gas entering the eylinder through

the chamber 22 in an upward direction and
not permit it to flow in a direction toward the
exhaust-opening 19.

The crank-case and crank.—The lower end
of the cylinder is closed by the head 14, and

formed on or fixed io this head 14 is the crank-

case. This crank-case is hollow and com-
municates with the cylinder through the open-
ing 15. Itsexterioriscylindrical and its ends
are flat and its corners beveled at 42. An
opening 43 is provided at its lower end to form

‘a hand-hole, and this opening is covered by

the plate 44. Formed on the ends of the
crank-case are the boxes 45, through which
the shaft 46 is passed. Within the crank-case

the crank-arms 47 are fixed to the cranl-shaft

and the ends of the crank-arms 47 are con-
nected by the pin 48. The pitman 84 is con-
nected at one end to the pin 33 and at its other
end to the pin 48. (See Fig. 11.) Ihave pro-
vided means whereby the space in the interior
of the crank-case may be filled as nearly as
possible to prevent theaccumulation of a large
quantity of gastherein, as follows: The refer-
ence - numeral 49 indicates balancing -fillers
made of a heavy metal and bolted to the crank-
arms. These balancing - fillers are each of
semicircular shape and are placed side by side
and are of a thickness extending from a point
adjacent to the pitman to a point near the in-
ner face of the crank-case. The reference-
numeral 50 indicates the counterbalancing-
qllers, preferably made of aluminium or simi-
lar material of light weight, and are of the
same general contour as the balancing-fillers
49, except that they are cut away to admit
the head of the pitman 84, and they are bolted
to the crank-arms 47. By this means I have
provided for occupying all of the space pos-
sible within the interior of the crank-case, and
I thereby prevent the accumulation of any
considerable quantity of gas in the crank-
case. Furthermore, the balancing - weights
will when at rest always be at the lower-end
of the crank-case, so that the engine will be
in position for starting. -
Gas-supplying mechanism.—The reference-
numeral 51 indicates a gas-supply pipe to
which a carbureter may be connected. This
pipe- communicates with the interior of the
crank-case and is provided with a valve-seat
52 near the point where it enters the crank-
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spring 50.

'annular oroove.
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in the 1:)1pe adjacent to the seat. The said
vft,h e opens against the pressure of the spring
in a direction toward the crank-case and closes

against the valve-seat in a direction from
the crank-case, so that pressure on the inte-

rior of the crank-case cannot open the valve.
The movements of this valve are controlled
by a governor, as follows: The reference-nu-

‘meral 54 mdlca,tes a balance-wheel keyed to

the cran_{-shaft 46. Pivoted to one of the
spokes of
ball 55, arranged to move outwardly by cen-
trifuo‘al force, but normally held inwardly by
A governing-lever 57 1s connected
with the ﬂ'overnor_—-ball In this connection I

have provided means whereby rapid move-

ments of the lever 57 will be prevented and

vet the said lever will not be firmly held 1n
any position, as follows: The reference-nu-

meral 58 indicates a piston pivoted to lever

57 and having a perforated piston-head 59
placed in a closed cylinder 60, said cylinder
being pivoted to a part of the balance-wheel
at 61. This cylinder is filled with oil or a
similar fluid, and the lever 57 can move only
by forcing the piston through the,cylinder
filed with oil. which moves slowlv through
the perforated piston, thus retarding and pre-
venting rapid movements of the Tever 57.
This lever 57 is intended to operate an ‘ad-
justable cam, which cam is constructed as fol-
lows: The reference-numeral 62 indicates a

~collar loosely mounted upon the shaft 46.

Thiscollarisprovided with a
jecting laterally from said fi
the outer face of whichisconcentric except at
one end, whereit isinclined inwardly at 65, the
total leno'th ot the cam being aboutone- fourth
the circumference of the ﬂfm oe 63. TFixed to
the fi
of the lever 57, so arranwed that a movement
of the governor-ball wﬂl rotate the collar 62
on the %hatt 46. The reference-numeral 67
indicates a second collar fixed to the shaft 46
adjacent to the collar 62 and held in place on

the shaft by the set-screw 68. This collar 67

ange 63 and pro-

1is provided with a flange 69 at one edge, the

flanges 69 and 63 tormmcr between them an
Fixed to the perlphery of
the ﬂ.;moe 69 is a metal plate 70, held in place

by the set-screws T1l:and 72, and this plate 70

has one end inclined downwardlv 1N an annu-
lar groove between the flanges 69 and 63 at
the pomt marked 73, and the “end of the plate
70 engages the collar 67 at the bottom of the
said annular oTO0Ve.
collar 62, bear ing the cam 64, may rotate rela-
tive to the collar 67, bearmcr the plate 70, and
when the cam 64 moves toward the mclmed

end portions 73 of the plate 70 then the cam-
surface formed by the parts 64 and 70 is
shortened, and when the cam 64 moves away

from the p&lt 73 then the cam-face is length-

ened.

about one-fourth of a circle. Hence _When

' the balance-wheel 54 is a governor-

- follows

ange 1s a cam 64,”

ange 63 1s an arm 66, pwoted to the end

tance that the

It is~obvious that the

The total length of the plate 70 1S

these cam parts 64 and 70 are at one limit of -
their movement a cam-surface is formed in

the annular groove between the flanges 69 and

63 of about a half-circle in length, and when

at their other limit of movement a cam-sur-
face is formed of about a quarter-circle length,
and the length of the said cam-surface is con-

trolled dlrectly by the position of the gov-

ernor-ball—that is to say, when the governor-
ball is at its outer limit of movement on ac-
count of the centrifugal action caused by a
high speed of the balance-wheel then the cam
composed of the parts 64 and 70 is shortened,
and when the governor-ball 55 1s at its inner

1imit of movement the sald cam 1s in position

at its maximum length. I have provided

means whereby the said cam composed of the

3
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parts 64 and 70 will operate the valve 53, as

fulerumed at 75 to the crank-case. On one
end of the lever 74 is a roller. 76, traveling

in the annular groove between the flanges 69

and 63 and normally held downwardly in sald
groove by a contractile coil-spring 77. The
opposite end of the lever T4 is provided with
an inclined extension 78, so shaped that when
the -roller 76 1s on top of or in engagement

‘with the cam composed of the parts 64 and

70 the said extension 78 will engage and hold
open the valve 53, and when the roller 76 is
at the bottom of the annular groove the ex-
tension 78 will be out of engagement with the
valve 53 and the valve will be held closed by
its spring. The parts of this governing de-
vice are so arranged with relation to the pis-

The numeral 74 indicates a leve1 |

9o

95

IoCc

ton that when the piston starts upwardly the

valve 53 will be held open by the lever 74,
and this valve 1s held open during about half
of the upstroke of the piston when the cam
composed of the parts 64 and 70 is of a mini-
mum length, and the valve 53 is held open

during substa,ntmllv all of the upstroke of

the piston when the sald cam 1s of 1ts m&m-
mum length. |

- Thestarting device.~—In enginesof this class
that are especially designed for usein connec-
tion with automobiles 1t is of great 1mpor-

11O

n(rlne, may be star ted at flﬁlll |

speed quickly and easily, and it is well known

that considerable time s requir ed in starting
up an engine of this class before the proper
mixture of gas can be drawn into the 1gni-
tion- chamber to produce complete explosmns
I have provided an attachment for explosive-

engines by which a portion of the gas from
the ionition-chamber is stored in a ta,nk from -

115

120

each explosmn of: the engine until such time

as the pressure of gas in this tank has reached
a certain predeter ‘mined amount. Then the

supply of gas from the ignition-chamber is cut I
off and a tank full of exploded gasand under
pressure is provided, which may be utilizedin
starting the engine, and until the engine 1sin

good Workmw order and fresh gas properly'_ .
130

'rmxed is bemcr supphed to the engine in suf-
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clent gquantities to operate the engine of
1tself. Then the auxiliary gas-supply may
be cut off. |

The reference-numeral 79 indicates a pipe
communicating with the ignition-chamber
near 1ts upper end. This pipe is provided
with a valve-seat 80, andaspring-closed valve
81 normally rests against said valve-seat, and
the valve 1s arranged to close against its seat
by pressure from the ignition-chamber out-
wardly, and the valve can be opened only by

pressure 1n a direction toward the ignition-
-~ chamber.

It may also be opened by hand.
Communicating with the pipe 79 is a pipe 82,

which also communicates with g valve-casing |

33. In this valve-casing 83is a valve-seat 84,

‘and a spring-closed valve 85 normally rests

agalnst the valve-seat and is opened automat-
1cally by pressure from the ignition-chamber

outwardly, but is closed against pressure in

an opposite direction. On the end of the
valve 85 1s a head 86, for purposes herein-
after made clear.
communicates with a pipe 87, which pipe
leads to a tank 88, designed to contain oas
under pressure. |

The reference-numeral 89 indicates an arm
slidingly butnon-rotatably mounted upon the
shaft 46. Connected with the arm 89 isa col-
lar 90, moved by lever 91, fulcrumed to a sup-
port 92. By moving thislever 91 the arm 89
may be moved to position so that during its
rotation 1t will engage and depress the head
36 of the valve 85, as required to open the
valve, and when at its other position the arm
89 will not engage the head 86. The said arm
1s mounted on the shaft 46 in such position
that 1t will engage the head 86 immediately
atter the piston has crossed the upper center
of its stroke, so that the gas will pass from
the tank 88 through the pipes 87, 82, and 79
into the ignition - chamber and will thereby
force the pistondownwardly. The arm 89 dis-
engages from the head 86 when the piston ap-
proaches the lower end of its movement, so that
the gas 1n the ignition-chamber may exhaust
and the piston may move upwardly without
compressing gas In the ignition-chamber.

The reference-numeral 93 indicates the le-
ver Tulecrumed to the support 94 and having
a treadle 95 attached thereto and also having
a brace 96 attached thereto. In the balance-
wheel 54 1s a notch 97, the notch being so po-
sitioned relative to the lever 93 that the said

lever will enter the notch when the piston has

justcrossed the upper center of its movement.
A similarlever 93 and connected parts is placed
adjacent to the opposite side of the balance-
wheel, and in use the operator moves the bal-
ance-wheel to position where it hasjust crossed
the upper center in the direction which he
wishes the engine to run.. He then throws
the lever 93 into the notch 97, thus prevent-
ing a rotation of the balance-wheel in the di-
rection which it would naturally go when

The valve-casing 83 also

772,160

préssure was applied on the interior of the

1gnition-chamber, so that the pressure in the
ignition-chamber may reach a certain pre-
determined amount before the balance-wheel
may turn. Then when this pressure has

reached the desired position the operator

places his foot upon the treadle 95, thus re-

leasing it from the balance-wheel and permit-

ting the said balance-wheel to be rotated
rapidly by the pressure upon the piston, thus
instantly starting the engine to work rapidly,
and by providing a similar device on each side
of the fly-wheel the engine may be started in
either direction.

In practical use and assuming that the tank
38 1s full of gas under pressure and assuming,
further, that it is desired to start the engine
the operator may first open the petcock 80 and
then turn the balance-wheel to position where
the piston has just crossed the upper center
of its movement in the direction which it is
desired to have the balance-wheel turn. When
the piston has crossed its upper center, the
petcock 30 is closed, and one of the levers 93
1s made to engage the corresponding notch in
the balance-wheel, as required, to prevent
further rotation of the balance-wheel in the
same direction. When in this position, the
arm 89 will engage the valve 85 and hold it
open, so that gas in the tank 85 may enter
the upper end of the ignition-chamber and
press downwardly upon the piston, so that
the full force of the compressed gas will be
applied in a downward direction upon the
piston. Then the operator placeshistfootupon
the treadle 95, removing the stop 93 from con-
tact with the balance-wheel, and thus permit-
ting the shaft 46 to turn rapidly in the proper
direction. During each downward stroke of
the piston the compressed gas in the tank 88
works upon the piston, and during the up-
stroke of the piston the valve 85 is held closed,
so that there isno pressure against the piston
to preventit from moving upwardly. If the
tank 88 is not full of compressed gas, the en-
gine 18 started by first rocking the balance-
wheel until a partial vacuum is produced in
the crank-case, the air in the lower end of the
cylinder being forced upwardly to the top of
the cylinder and then exhausted through the
exhaust-openings. After this operation has
been continued for a short time fresh gas will
be drawn into the crank-case and will pass
through the piston into the ignition-chamber
and will be exploded in the ignition-chamber.

The engine is of the class known as “‘ two-
cycle engines,” and assuming the piston starts
at the top of the cylinder after an explosion
the downward movement of the piston com-
presses the gas in the crank-case and in the
lower part of the cylinder, the valve 53 be-
ing automatically shut to prevent the escape
of gas from the crank-case. When the piston
1s near the lower end of its stroke, the ex-
haust-opening 19 is uncovered and the prod-
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ucts of combustion are permitted to escape.
Immediately after the exhaust-port 1s open
the top of the piston passes the induction-
Opemncr 23", thus permitting the compressed
gas in the piston and inthe crank-case to flow
into the ignition-chamber. The deflector 41
directs the gas to the top of the ignition-
chamber, so that before the live gas can reach
the exhaust-port 19 the piston again starts
its upward movement and the exhaust-portis
closed. During the next upward stroke of
the piston gas is admitted to the crank-case
through the valve 53, which 1s held open by
the lever 74, and this gas fills the crank-case
and the lower. end.
the hollow chamberincenter of piston. Dur-

ing this upward stroke the gas above the pis-

20

- 25

ton 1s compressed, and when upper center 1is

‘reached it is exploded and the piston is driven

downward. :As before explained, the amount
of gas admitted to the crank-caseiscontrolled
by the governor, and when the. engine stops
the weights 49 will hold the crank in posi-
tion with the piston at its upper limit of
movement. When the engine 1s running, the

tank 88 may be filled with gas under pres-

sure by holding the valve 81 open, so that
each time an explosion occurs and the pres-

- sure of gas 1s strong &noucrh to. open the

| 3.0

valve 85 a quantity of gas is forced into the
tank 88 and the gas is prevented from re-
turning by the Valve 85. When the pressure
in the cyhndm becomes great enough, the

~ valve 81 1s released.
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Assuming that it is deswed to clean the
sparker, I open the petcock 30, and when an
explosion occurs the gas in the cylinder will
be forced through the pipe 29 at great speed,

thus blowing off any deposits of soot, &c.,

that may have accumulated upon the sparker.

Having thus described my invention, what I

claim, and desire to secure by Letters Patent
of the United States therefor, 15—

1. In an explosive-engine, the combination

of a cylinder, having a chamber in its side and
also having two passage-ways communicat-
ing between the interior of the cylinder and
the chamber, said cylinder also having an en-
larged annular chamber at one end and a pis-
ton in the cylinder having an opening in its
sides near one end, arranged to communicate

with the enlarged annular chamber at a cer-

tain part of the piston-stroke and also having
openings therein arranged to communicate
with the openings in the cylinder when the
piston is in position with the opening in 1its

“end communicating with the said a,nnular_
chamber of the cylmder

9. In an explosive-engine, the combination

of the cylinder and also

‘1ng in the cylinder, for the purposes stated.

of a cylinder, having a chamber at one side
and having two passage-ways communicating
between the interior of the cylinder, and the
sald chamber, said cylinder also having at one
end an enlarged annular chamber, said ¢ylin-
der also having an exhaust-opening, and a pis-
ton having a hollow interior and provided near

>3

WiYe

one end with an openinginitsside,said opening

communicating with the piston-chamber near
one end of the piston, sald piston also having
at its other end an annular opening designed
to communicate between the piston-chamber
and the enlarged annular chamber at one end
of the cyhnder sald parts benw so arranged
that when the annular opening at one end of
the piston communicates with the annular

70

75

chamber in the cylinder, then the opening in

the other end of the piston will communicate
with one of the openings in the cylinder, and
the piston will stand clear of the other open-

3. Inadevice of the class described, the com-
bination of a crank-case, a crank-shaft sup-
ported by the crank-case, crank-arms on the
shaft .within the case, a pitman-rod connected
with the crank-arms within the crank-case,
two semicircular fillers and weights within the
crank-case secured to the crank arms, two
counterbalancing semicircular fillers within
the crank-case and fixed to the crank-arms,
made of ight material, for the purposesstated.
- 4. In an engine, a piston having at one end
an annular chamber and an opening from said
annular chamber extending
through the side of the piston, said piston hav-
ing at its other end a chamber and an opening
extended from said
through the side of the piston, said piston also
having a passage - way communicating be-

| tween the chambers at the opposite ends of the
- I00

piston. -

5. In an exploswe eno*me, the combmatlon
of a cylinder, having a hollow chamber in its
side wall and also having two passage-ways
communicating between said chamber and the
interior of the cylinder, said cylinder also
having an enlarged annular chamber at one
end and a piston in the cylinder pr ovided with

passage-ways arranged when in one position
to provide communication between the en-

larged annular chamber and one of the pas-
sage-ways communicating between the 1n-

outwardly

chamber outwardly

3o

90

95

105

LIO

terior of the cylinder and the said chamber 1n

the walls of the cylinder, for the purposes

- CHARLES WILK_'[NS LITTLE
 'Witnesses:
Rorriy' H. GEORGE,
BurToNn A. GEORGE.

| stated.
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