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 UNITED STATES PATENT OFFICE.

ELMO HAMILTON WILLIAMS, OF THE UNITED STATES NAVY.

MULTIPLE EXPLOSIVE-ENGINE.

© No: 906,345.

Specification of Letters Patent.

Patented Dec: 8, 1908.

Application filed November 1, 1907, Serial No. 400,228,

To all whom i may concern:

Be it known that I, Eimo Hamrtox
WiLrtaums, midshipman United States N avy,
and a: citizen of tfx)e United States, and sta-
tioned on the U. S. S, Nebraska, have in-
vented certain new and useful Improve-
ments in Multiple Fixplosive-Engines; and T

do hereby declare the following to be a full,’

clear; and exact description of the invention,
such: as will enable others skilled in the art to
which it -appertains to make and use the
Same. - '
My invention relates to improvements in
ject of my invention is to produce a siple
gas engine in which more than one explosion
‘13 produced by each charge..
¥ invention is applicable to two cycle,
four cycle, or six cycle engines. ’
- - With this object in view, my -invention
consists in the construction and combina-

- tions of parts as hereinafter described and

‘claimed. ,

. *In the accompanying drawings—Figure 1
is
the-cylinders thereof being shown partly in

s.section.  Fig. 2 is a plan view on the line

2—2of Tig. 1, and Fig. 3 is a section of the
engine cylinder showing, also the piston rod
and driving erank with the means for operat-
ing the valves omitted. ~

In. the drawing a two cylinder engine is
shown, but T do not restrict myself to the
number of cylinders employed, as any de-
sired number may be used. = -

a represents a base plate secured by bolts
b to any suitable support. Made integral
with, or attached to this bage plate is the
supporting frame ¢, on which are mounted
two. cylinders d and e. »

J is a casing surrounding said cylinders at
some distance therefrom, leaving a place for
the admission of water.

~The cylinder d is of the ordinary shape, but
it has ‘either attached to, or made integral
with it, an auxiliary casing g. :

h represents the main compression space,
and 4 represents the secondary compression
space. -These are connected together by 3
port 7, leading into the top of the space i and
ordinarily closed by the valve % mounted on
‘a valve rod 7, around which is coiled the

sFrin(% m which normally holds said valve-
elosed.

# represents ports leading

; from the cylin-
der into the space 4.

multiple explosion gas engines, and the ob-

an end view of the complete engine, one of |

o represents the fly-wheel which is mount-
ed on the shaft p, which shaft is provided
with a crank ¢ pivoted to the piston rod r
which is pivoted to the pistons. . . - -

£ represents an igniter of any desired type.

 represents the inlet valve which ordi-
narily stops the passage v leading to the car-
bureter, a:d this valve is normal y closed by

‘the spring w coiled around the valve rod x.

Y represents a casing surrounding the top
of the valve rod z, but this casing is not,
strictly necessary. ’

1 represents the valve which covers the ex-
haust outlet 2. This valve is mounted upon
a rod 3, and the spring 4 on said rod nor-
mally keeps the valve closed. The valve u
is opened by suction and the valves & and 1
by means which will now be described. On
the shaft p is mounted a beveled gear wheel
5, which meshes with a similar gear wheel 6
on a short shaft 7, mounted in a bearing 8 on
the casing. The shaft 7 is also provided
with another beveled gear wheel 9, which
meshes with a similar wheel 10 on the shaft
11. This shaft is carried by a bearing 12 on
the casing, and another bearing 13 on the
water jacket. This shaft is provided with a
cam 14, which at the

spring m and opening the valve . The rod
11 1s also provided with another cam 15,
which acts upon a roller 16 upon the end of a
lever 17, pivoted on a braciet 18 on the top
of the cylinder head, the other end of said
lever bearing against the end of the valve
rod 3. Tt is obvious, however, that any de-
sired means for opening the valves & and 1,
at the proper time, may be employed.

The operation is as follows: Assuming
the parts to be in the position shown in Fig.
3, and the spaces or cl?ambers h and 4-to be
filled with a compressed charge, the charge in
the chamber } is'ignited in the ordinary way,
and the resulting explosion drives the pistgn
s down. Assoon as the piston uncovers the
upper parts of the ports », as shown by the
dotted line 19 in Fig. 3, the charge in the
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proper time operates.
-upon the end of the rod 7, compressing the
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chamber 1 is ignited and a second explosion

occurs, driving the piston downward. with
additional force. It should be noted that
the first explosion oceurs when the parts are
nearly in the position shown in full lines in
Fig. 3, and that the second explosion occurs
when the parts are in the position shown in
dotted lines in said figure. Obviously at the
time of the second explosion there will be a
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more effective leverage on the crank ¢ than
at the first explosion. ] .
The piston having been driven down to its
lowest, point of travel, the valves 1 and % are
opened by the cams 14and 15,and the burned
gases are then driven. out through the ex-
haust passage 2. On the next downward
stroke a charge is sucked in through the pas-
sage v, the valve u yielding to permit this,
and the entire space above the piston includ-
ing the chambers A and 4 is filled with this
charge. On the upward stroke this charge
is compressed both in the space A and the

space 4, for as soon as the ports n are closed,

by the piston s the valve k is opened so that
there is.a free communication between the
spaces h and 4, with the result that the charge
is compressed to an equal degree in each of
these spaces. When the parts reach the
position shown in Fig. 3, the valve k is
closed, the explosion occurs and the whole
cycle is repeated. 'The operation in the ¢yl-
‘inders d and e is precisely the same but dif-
ferently timed, as usual. Co .

While I have thus described my invention,

T wish it to be distinctly understood that I

do not limit myself to the exact details shown
and described, as many changes might be
made that depart from the spirit of my in-
vention. . For example, any desired- means
of ignition could be used and any desired
means of operating the valves. S

I claim:—

1. In a'multiple explosion gas engine, the

combination of a cylinder,.one end of which
serves as the maiil compression chamber, a
piston in said .cylinder; a casing surrounding

said cylinder and forming a secondary com-

pression chambet, a connecting passage, be-

tween said chambers being provided; and 'a |

po

“valve normally closing said passage, said cyl:

inder being provided with ports cornmunicat-
ing with said seconddry .compression.cham-

ber, siibstantially as.described. " - .

2. In a multiple explosion gas engine, the

" combination of a eylinder, one end of which

50

serves as the main compression chamber, &

I, 6. Tna multiple ex

piston in said: cylinder, a casing surroutiding-

pressioh chamber, & connecting passage be-
tween said chambers being provided, a valve

normally closing said- passage, said cylindet

being. ‘provided " withi -ports communicating
with said secondary compression .chamber,
and means for cooling said cylinder and.said
cas3in%, substantially as described.™. = - -

. In

N

-a multiple explosion gas engine, the 1

_ combination of a cylinder, one end of which
servas as-the main compression chamber, o .

.60

piston in'said ¢cylinder, a casing surrounding
said’ eylinder and forming a secondary com-

pression chamber, a passage being provided.

connecting said chambers, a valve normally
closing;said puisshge, siid cylinder being pro-
vided with ports connecting with said second-

said cylinder and forming a secondary com-

908,345

ary compression chamber, and means for
operating said valve at definite times, said
means being ogerated by the movement of
said }iis’ton, substantially as described.

4. In a multiple explosion gas engine, the 70
combination of a cylinder, one end of which
serves as the main compression chamber, &
piston in said eylinder, a casing surrounding
said eylinder and forming & secondary com-
pression chamber, a passage being provided 75
conuecting said chambers, a valve normally -
closing said passage, said cylinder being pro-~
vided with ports connecting with said second-
ary compression chamber, means for oper-
ating said valve at definite times, said means o
being operated by the movement of said pis- -
ton, ang means for cooling said cylinder and
said casing, substantially as described. =~

5. In a multiple explosion éngine, the com-
bination of a cylinggi‘, one” end of which 85
serves as the main compression cylinder, a-
casing surrounding.said cylinder and forming-

‘a secondary eompression chamber, a passage
.connecting said chambers being provided, .8 °
spring eperatéd valve normally closing said 90
‘passage, -said cylinder being provided with * -
ports_ communicating- with said - secondary
compression thamber, a piston in said cylin-
der, a ¢rank shiaft operated by ‘said piston,
and gearing operated by said crank shaft for -95..
opening said valve at definite times, substan- - .
trally as deseribed.” . . o .
losion éngine, thecom-
bination of a cylinder, ore ‘end of which . -
serves as the main compression cylinder, a 106
casing surrounding said cylinder and forming -.
a secondary compression chamber; & passage .
connecting said chambers being provided, .
a'spring operated valve normially elosing said -
passage; said cylinder being provided with 1o
poris. comraunieating: with said. seeondary*
‘compression chamber, & piston in said eylin-
der, a ‘crank shaft:operated by said piston,
_gearing - operated. by said crank -shaft- for
opening - said valve at definite times, and 110
“Hieans for cooling said €ylinder and said cas- -
_ing, substantially as deseribed. - R
-~ 7."Ina multiple explosion engine,the com-"
bination -of a, cylinder, one end .of which - :
serves as the main compression chamber, an 116
“inlet. vilve.“an exhaust valve, & casing sur- -
rounding said cylinder and forming & second- -
ary ~compression_chamber, & passage being’ . -
provided connecting said chambers, a valve
-normelly closing sald passage; said cylinder 120
heing -provided “with ports communicating .
with said secondary comipression chamber, &
Eis_tbn in said cylinder, & crank shaft driven:
v said -piston; and-devices opérated by the -

révolution of sgid crank shaft for opening the 125
exhaust valve and the valve governing:the .. °
-passage between 'the ‘compression chambers .
at definite tijnes, substantially as described.
& In a multiple explosion engine, the comi--

bination of a cylinder; pné exnd- of -which acts 150,
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as the main campreSéi’dri chamber, a head | haust valve and said valve governing-the.
closing said end, inlet bnd exhaust valves, | passage between the compressionfch‘ambers
and, an igniting device Tocated in said head, | at definite times, substantially as described.
a casing surrdunding said cylinder and form- TIn testimony whereof, T affix my signature,
5 ing a f)e'(io.ndary. cgmlpression cha,mbe(li‘, &1 pis- | in presence of two witnesses.

sage being provided connectin said cham- - ' : »

betf‘s, a Valv}e): normally closing gsaid passage, ELMO MAMINTON WILLIANS.
said cylinder being provided with ports con-

Witnesses:
* - necting with said ~secondary compression GrEORGE N. BARKER,
10 chamber, and means for operating said ex- ScrUuYLER F. HEINN.



