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- To all who, it MY CONCErn:

UNITED STATES PATENT OFFICE.
~ JOSEPH A. WILLIAMS, OF CLEVELAND, OHIO.
 EXPLOSIVE-ENGINE. L

HNo. 3115383? IR - | E’»pﬁciﬁca;tiﬂn of Letters Patent. : , Egtented Fe”b.'ﬁ, 1806,

Application fled January 9, 1906, Serial No, 240,139,

~ Be it known that I, Joszpy A. WILLIAMS,

To

15

‘residing at Cleveland , In_the county of Cuya-

hoga and State of Ohio, haveinvented a cer-

tain new and useful Improver ient in Txplo-
sive-Emgines, of which the following is a full,

clear, and exact description, reference being

“had to the accompanying drawings.

‘Thisinvention relates to explosive-engines
especially of the two-cycle type, and has par-

ticular reference to means for scavenging the
cylinder or for removing the products of com- _
i cated at 9. The inlet-port is shown at 10
“and the exhaust-port at 11.

bustion after the explosion has taken place.,
1t is usual in two-cycle engines to scavenge
the cylinder by blowing out the produets of
combustion with the explosive mixture which
15 to be used for the next explosion. This

- operation is either wasteful or is ineflectual,

20

forif a sufficient blast of mixture is employed

to entirely scavenge the cylinder a portion of

- the mixture will escape with the burned oases,
“and if an insufficient quantity is used the

25

mixture in the eylinder will become contami-

‘nated, which will reduce the power if it does

not choke down the engine entirely. In or-

_der to overcome these defects, I precede the

t

3

~explosive charge with a blast of air, which

alt 1s sufficient to scavenge the cylinder be-

fore the mixture is introduced. ~ With this

result in view I have devised the structure

shown in the accompanying drawings, in
‘which—- SR - -

Figure 1 is a sectional view through the

cylinder and crank chamber of a two-cycle

explosive-engine, the same showing my in-

vention applied thereto. Fig. 2 is a similar

- view shewing the piston and crank in another
-posttion.  Iig. 31s a detail view of a form of

A0

45

carbureter which is suitable for use with my
Invention, said figure also showing the man-
ner in which the same may be applied there-

to; and Fig. 4 is a detail view of the valve’

mechanism for controlling the admission of
air to the crank-chamber. |

to scavenge the cylinder of explosive-engines

- at the end of each explosion, and in two-cycle

| .
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engines this is usually accomplished by the

mixture itself when introduced into the cyl-

inder for the next explosion. I propose to
- use & blast of air for this purpose, said blast
- of air being supplied through the same means

- as that which conducts the mixture to the

eylinder.. -

- Referring now to the drawings, in which

- similar reference characters designate corre-

f'

For reasons well understood it is necessary

sponding parts throughout the several views,

1 represents the cylinder-of an explosive-en-

gine, which is made continuous with the cas-

1ng 2 for the crank, said casing being closed

at, the front end by a suitable cap-plate 3, so

that the erank-chamber is made gas-tight.

4 represents the piston, which is connected
by a suitable rod 5 with the pin 6 of the

crank 7.

The cylinder is surrounded with:the usual

~water-jacket 8 and is provided with some

suitable form of sparking device, as is indi-

The parts thus far referred to being more
or less common in engines of this type, a de-
talled description thereof is not deemed
NeCessary. ' B '

_ Connected at one of its ends with the cyl- -
| inder at the inlet-port and at its other end

with the crank-chamber is a pipe 12 of a suit-
able size, shape, and length, said size and
length depending upon the particular engine
to which 1t is attached, as will e hereinafter
set torth. In said pipe at a point as near the

4 as of the Fep-valm type, the same being
held normally against its seat by a spring 14,

‘which bears with one of its ends against, the

valve-casing and with its other end against a
washer 15 on the end of the valve-stem. In
order to regulate the tension of said spring,
and thereby control the action of the valve, a

nut 16 1s provided, which nut is threaded
‘upon the valve-stem, so as to cause the
washer to bear with greater or less tension on

the spring, and thus regulate the pressure of
the valve 13 upon its seat. As near to the
other end of the pipe 12 as is practicable
there is attached a suitable form of device for
supplying the fuel. This fuel may be of any
suitable ¢haracter which mixed with air in

‘the praper proportion will produce the explo-

sive.mixture. As shown, a liquid fuel, such

as gasolene, is emploved, said liquid heing

conveyed through a pipe 17 to a controller or

regulator, the casing for which isshown at 18,
from which it is conducted to the pipe 12
through the tube 19, said tube having its end
‘projecting into the pipe 12 and being formed
‘with a nozzle, as is shown in Fig. 3. Thead-

mission of the liquid into the controller is

the lower end of the pipe 17 within the casing

Go
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Ainlet-port as practicable is a suitable check-
valve 13, through which air mayv be admitted
T . ¥ o - . L | ¥ "'1' - .
into said pipe, said valve Leing shown in fig.

~
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regulated by a needle-valve 20, which closes



being guided in its movement by .a stem 22, !
whic

1Q

18, and said valve is operated by a float 21;
which is supported by the liquid, said float

_ works through a spider-frame 23 with-
in the casing. - | -
In order to deflect the air and the mixture

as thev enter the c¢ylinder, I provide the rear

end of the piston with a deflécting-plate 24,

said plate causing the air and mixture to pass

to the rear of the ¢cyhinder and sweep out any
burned gases that tend to remain therein.
T deem it desirable to diminish as far as
possible the capacity of the crank-chamber
within which the mixture is compressed be-
fore it is admitted to the cylinder, and for this
reason 1 cause the piston to move as close to

the erank as possible, the front end of the pis--

-~ ton being concaved at 25, so as to secure this

20

result, the concavity in the piston conform-
ing in shape to the path of the outer portion

‘of the crank.

In Fig. 2 the parts are shown in the posi-
tion which they assume after the explosion
and before the piston starts to return. As
the piston returns both the inlet and exhaust

ports are closed and the explosive mixture 1n

“the cylinder is compressed. During this same

3o

movement a partial vacuum is created in the
crank-chamber, which causes the outside air
to lift the valve 13 from its seat and rush

“through the pipe 12 into the sald chamber.

35
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. moves forwardlﬁ
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As the air passes over the nozzle of the.tube

19 it draws by suction a quantity of gasolene
or other fuel into the chamber with it, said

action continuing aslongas the pistonis mov-

ing reatwardly. At the instant when the pis-

ton reaches its rearmost position the crank-
chamber and the pipe 12 in advance of the
nozzle on the pipe 19 are filled with the ex-
plosive mixture, all of that part of the pipe
12 between said nozzle and the cylinder being
filled with atmospheric air. As the piston
under the impulse
the explosion the contents of the chamber
and the pipe 12 are compressed, the mixture
being driven backwardly for some distance
into the pipe. At the instant before the 1n-
let-port is opened, therefore, the pipe 12 is
filled for a portion of its length near the cyl-
inder with air, and the remainder of the pipe
and the crank-chamber are filled with the ex-

plosive mixture, both being under high pres-

sure. When the inlet-port is uncovered, there
‘s a rush of air and mixed gases through the
pipe to the cylinder; but the ir isin advance
of the mixture and is sufficient in volume to
sweep out the burned gases due to the former

explosion and cleanse the cylinder before the

_ mixed gases can reach the exhaust-port and

60 e
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By this construction 1 am enabled
to introduce into the cylinder a blast of air in
advance of the explosive mixture, said air
scavenging the cylinder for the reception of
the mixture. ' K

Reforring again to Fig. 3, it will be under-

|

| sufficiently to admit an additional
fluid through the tube 17; but when the air

| takes place.

-ance to the gases passing therethrough,

the

language or

chamber, a

811,888

stood that when the suction thftiﬂgﬁ the pipe

12 takes place. the liquid within the casing 13
is lowered, which permits the tloat 21 to drop
supply of

and gases are being compressed the liquid

70 -

will be forced backwardly through the tube

19, which will lift the float and close the valve
20 against any further admission of liquid

until the suction through the pipe 12 again

From the above description it will be ap-
parent that the capacity of the pipe 12 be-

tween the cylinder and the nozzle on the pipe- -

19 should be such as to suit the capacity of

‘the cylinder, a large cylinder requiring a cor-.

The shape of the
h it should not be

iction and resist-
and
it should not be so large 1n cross-section as to
permit the air and gases to rapidly commin-
gle, as in that event pure air for scavenging
cylinder could not be obtained and the
mixture would be wasted.” As shown in the
drawings, this pipe is lengthened by passing

respondingly large pipe.
pipe is not material, althou
such as to create excessive

75
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it about the cylinder, although this is not a -

necessary construction. . _
Many details shown can obviously be modi-

‘fied, and T desire it to be understood that the
following claims are not to be limited thereto

any further than is necessitated by their plain
by the prior state of the art.
Having thus described my invention, what
I claim as new, and desire to '
ters Patent, 1s— ' |
1. In an explosive-engine, a cylinder, &

_compression-chamber, 2 conductor for the

explosive mixture.connecting the said cylmn-
der and chamber, a valve located in said con-
ductor near the intake opening into the cyl-
inder through which air 1s admitted mto the
conductor and compression-chamber, & de-
vice independent of said valve for supplying
fuel communicating with
yond the valve from the ¢ linder, whereby
when air is drawn through the valve and con-
ductor into the chamber it will become car-
bonized a9 it passes the said device, and when
the mixture is admitted to the cylinder 1t will
be. preceded by air which has not been so car-
bonized for the purpose of expelling the ex-
ploded gases from the cylinder.

2. In an explosive-engine, a cylinder, &
compression-chamber for the explosive mix-
ture, a pipe connecting the cylinder and said
valve for admitting air to the pipe,
said valve being connected to the pipe near
the cylinder intake-o?enin'g,_ and a Tuel-sup-

ply connected to saic pi}zl)je immediately ad-
| jacent the compression-c amber, whereby a

column of air is provided in the pipe between

the conductor be-

93
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the fucl-supply and the cylinder for scaveng- .

ing the cylinder in advance of the entrance
of the explosive mixture. - -

1 3'1':5



- _ture, & pipe connecting the said cylinder and |
‘chamber; an inwardly-opening check-valve
for air connected with said pipe near the cyl-
1nder intake-opening, and a device for sucf-
plying fuel connected with said pipe immedi-
‘ately adjacent to the compression-chamber,

10

15

20

- and communicating with both of the same,

___25

30 em : . 4
- when air is admitted to the crank-chamber it |

35

pipe into the said chamber it will be carbon-
1zed as it
between: t

‘nication is opened between the pipe and the

front end of the cylinder and chamber, a pipe

from.

811,888

3. In an explosive-engine, & cylinder, a
compression-chamber for the explosive mix-

the construction and arrangement being such
that when air is drawn through the valve and

}@;'I)asses the fuel-supply but the air-
e sald fuel-supply and the cylin-
der. will not be carbonized, and when commu-.

cylinder the said uncarbonized air will first ef-
ter the cylinder and expel the exploded gases
before the explosive mixture is admitted.
4. In- an explosive - engine, a cylinder; a
closed crank - chamber connected with the

leading from said cylinder to the chamber

a valve opening into said pipe near the cylin-

der intake-opening, through which valve the | i
-air 1s admitted into the pipe and crank-cham-
‘ber, and a device for supplying fuel commu-.

nicating with the pipe immediately adjacent,
to 1ts entrance into the crank-chamber, the
arrangement and construction being such that

will be carbonized as it passes over the fuel-
supply, and when the mixed gases.are ad-

mitted to the cylinder they will be preceded |

by a column of air cqnfined in the Dipe near

‘the cylinder to expel theexploded gases there- |

gy it

5. In an explosive-eéngine, a cylinder, a
compression-chamber for the explosive mix-
ture, a conductor for the mixture connecting
the said cylinder and chamber, a valve near

said conductor immediately adjacent to the
compression-chamber for admitting a fuel-
supply thereto, said means being entirely in-

the cylinder in advance of the explosive mix-
ture for the purpose of expelling the exploded
gases therefrom. ° S .
6. In an. explosive-engine, a cylinder, a
crank-chamber within wﬁieh ‘the explosive
mixture is compressed, a crank within said
.chamber, a piston within the cylinder, tlie
forward end of which'is adapted to enter the
crank-charnber, said end of the piston being
concaved in shape so as to accommodate the
movement of the crank, a conductor connect-
the crank-chamber with the cylinder, a

1ts inlet to the cylinder, and meahs independ-
‘ent of the said valve for supplying fuel to the

conductor immediately adjacent to the crank-
' chamber, for the purpose specified.

In the ptesence ot two witnesses.
JOSEPH A. WILLIAMS.
-~ Witnesses: . '

£. EICELRO:.‘(,

- J.B. HuwL.

such that a blast of air will be admitted to

~In testimony whereof I aflix my signature

40

the inlet of said cylinder for admitting air to
the conductor, means at the o posite end of

45
dependent of the sir-valve, the arrangement

of the cylinder, the compression - chamber,
the conductor the valve and said means being -

55
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m% ,
valve for admitting air to said conduttor near
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