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Ta all whom it may concern:

Be 1t known that I, Hexry . SIMON a
citizen of the United States residing at At-
lanta, 1n the county of Fulton and aétate. of
Geortrm have invented certain new and use-
ful Impmvements in Internal-Combustion
Engmes of which the following is a specifi-
cation.

My invention relates to. 111telna,1 combus-
tion engines, and the primary object of my
mvention 1s to provide an engine of the de-

scribed character wherein tWo. explosions are -

~ obtained at each 1ev01ut10n of the crank

15

shaft. :
A further ob] ect of my invention is to. pro-

~ vide an engine of the described character

wherein two colperating. pistons are em-

ployed both coupled to one crank shaft, thus

- 20

29

80
35

- 490

45

cylinder 1

reducing the number of parts to a minimum
and greath sumplifying the general construc-

tion of the engine. .
A further object of my invention is to
prowde an engine of the described character

~Which shall be very compact and powerful

and readily accessible and which shall be
comparatwely mexpenswe 111 1ts construc-—
tion. |

With the above ob]ects in view the inven-
tion consists in the novel construction, ar-

rangement and combination of parts as here- _

inafter fully described, 1llustrated in the ac-

companying drawing and pomted out 1n the
“appended c -

claims. .
In the drawing: Figure 1 is a ver tleal sec-

tional view of an engine constructed in ac-
cordance with 1y mventmn showing the
parts 1n the position they assumé when the -
“upper piston is at the end of 1its outer or
compression. stroke and the compressed
charge ready to be ignited, the lower piston
being at this time at the end of its power
- stroke.

Fig. 2 is a similar view at right an-
gles to Fig. 1 showing the pistons about mid-
way of thelr respective strokes.

In carrying out my invention I prowde
1 having preferably cast integral

~ therewith a water jacket - 2. To the 1nner

o0

~ aperture 4 to receive an igniter plug 4

53

; 'thelr proper functions during the opera,tmn ,,

openi end of the cylinder is bolted a crank

case 8. The upper or outer end of the cylin-
der is closed and provided with a threa%id
&
cvlinder 1s provided with exhaust ports 5
dIld 6 with which communicate exhaust pipes

7 and 8 respectively. The ports 5 and 6 are

located at such distance apart as to, serve

1 of the engine.

the ‘exhaust of the

or head 15 of the

The port 5 is for the exhaust

of the products of combustion from the ex-
‘plosion chamber 5’ above

piston 11 pres-

port 6 1s for
roducts of combustion
from the explosion chamber 6’ intermediate
the piston 11 and the piston 12. The cylin-
der 1 1s also provided in 1ts wall with a port

ently described, while the

or passage 8, the upper end of which leads
into the interior of the cylinder at a point

approximately on a line with the exhaust

port 5 but not exactly so for a purpose pres-
ently, explained. The lower end of the port
8" communicates with a port 10 in the crank

case which port 10 is in cammumcatmn with
the interior of said crank case.
11 and 12 indicate the pistons both fitted

for reciprocation within the cylinder 1.

The
and of a length considerably

the piston 12. The piston 11 seats directly
upon the mmner wall of the cylinder and 1s
provided with the usual rings 13 of which
there may be any desired number. The end

piston 11 is of hollow cylindrical form.
greater than

80
plston 11 is preferably

constructed on an incline and is cut away as
at 16 to provide a deflecting surface 17

adapted to direct upwardly the charge of

mixture flowing through port 8" and out
‘through the end 18 of said port and thus -

prevent said incoming charge from flowing

| directly across the cyhndel and passing out
through the exhaust port 5.
tion of the cylindrical wall of the piston 11

The lower por-

20

is cut away as at 19 forming a port or pas-

sage for the purpose of permlttnw the
cha rge of mixture to pass from below the

lnston 12 into the explosion chamber above
sald piston when the said piston 12 1s 1cach
ing the limit of its inner or downward
stroke and until it has begun its upward or

outer stroke. The
vided with a port 90’ adapted to register

| with exhaust port 6 when ab(}ut at the end
- The lower end of the cylin-.
| drical portion of the piston 11 is closed by a
‘dividing plate or disk 20 bolted as at ‘)1_
prov:lded with -

tegral dependmﬂ lugs 22, 28 to which are

of its instroke.

thereto, and said disk 1s

Jmn’red by wrist pms 24, 923 one end of the
connecting rods 26, 27, the opposite ends of
which are mounted on erank pins 28, 29 car-
ried by the crank disks 30, 81 on the crank

shaft 32. The piston 12 1s also of hollow

cylindrical form and reciprocates upon the
Inner cylmdrlcal wall of the piston 11 and

95

19t011 11.1s also pro—' |
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 of the

19

the head 83 of piston 12 is constructed upon
an 1ncline similarly to the head of the piston

11 and is cut away as at 34 to provide a de- |
' flecting surface 35. It is also provided with.

a port-or pasage 36 adapted to commmunicate

with the port 19 when the pistons are in the.

relative positions-seen in Kig. 1, ¢. ¢. when
the piston 11 is at the Iimit of 1ts outstroke
and the piston 12 is at the limit of its in-

To a boss 40 on the underside of the head
piston 12 1s suitably connected one
end of a rod 41 which at the opposite end 1s
jointed by pin 42 to one end of a rod. 43
whose opposite end is pivoted upon crank
pin 44 carried by the crank disk’s 31. The
connections of the pistons with the crank

- shaft are such that when the piston 11 1s at

20

29

30

the limit of its upper or outstroke the pis-
ton 12 1s at the limit of its lower or instroke

and vice versa, said pistons during the op-
“eration always moving oppositely to each

other. . I show the boss 40 as having a
threaded aperture 48 into which screws the
threaded end of rod 41, but any other suit-

‘able connection may be provided. The rod
41 passes through a suitable stuffing”box 46.

carried by the disk 20. The rod 41 1s guided

in its reciprocations by a cross-head 48 slid- -

ing on the inner wall of the crank case, said

- cross-head carrying the pin 42. The piston

12 is provided with the usual rings 49 of

~ which there may be any desired number.

~ cated in the wall of the cylinder and the

40

45

- 90

59

€0

- 11 just about reaching the end of its com-
piston 12 4t this time

60

pression stroke, the

50 and 51 indicate spring-pressed intake
valves for the mixture, said valves operat-

1ng to admit the mixture by the suction pro-

duced by the pistons. The valve 50 is ]o-

valve 51 in the wall of the crank case. The
valve 50 1s adapted to admit the charge to

the space below piston 12 whence it flows
through alined ports 19 and 36 into cham-
ber 6”, and the valve 51 is adapted to admit |
‘the charge 1nto the space below the dividing
plate or disk 20 from which latter space it-
1s led through ports 8" and 10 into the ex-

plosion chamber 5’ above piston 11. The

cylinder 1 1s provided with a threaded aper--
ture 53 1nto which screws an igniter plug 54.

The piston 11 is provided with an aperture
35 which on the instroke of the piston 11
will come opposite the aperture 53, 7. e.

‘when the pisten 12 is just about reaching
the end of its upward stroke, whereby the

spark from plug 54 will ignite the com-
pressed. charge between the two pistons.
I will now describe the operation of my

improved engine: Supposing the parts to be

in the positions seen in Fig. 1 with the

charge of mixture compressed above the

piston 11 within the space 5’, and the piston

just about reaching the limit of its instroke,
and the charge being admitted through ports

£28,405

two pistons. The charge in the space 5 be-

19', 36 into the chamber 6’ intertediate the

ing now ignited the piston 11 will be driven

inwardly and at the same time the piston 12
moving upwardly or toward the piston 11
to compress the charge in chamber 6’.

Ag

soon as piston 11 clears the exhaust port 5

the exhaust will flow therethrough and as

soon as the upper 'end 18 of port 8 is un- -

covered the mixture drawn in by the out-

stroke of piston 11 will flow through ports

75

10 and 8’ into the space-5” above piston 11,

said incoming charge serving to drive out

through the exhaust port 5 practically all of

the exhaust gases that might otherwise re-
main within the chamber 5’.  'When the pis-

80

ton 11 has about reached the limit of its in-
stroke and the piston 12 about the limit of
its outstroke the aperture 55 will be in aline-

ment with aperture 53 and the spark. then

85

occurring the compressed charge in space 6 .
will be 1gnited and the explosion drives the
pistons apart, and the operation is then
again repeated as before. It will be observed -

‘that upon -each outstroke of piston 11 mix-
ture will be drawn in through inlet valve 51 -

and will fill the space below the disk 20,

while upon the down stroke of piston 11 the

mixture previously drawn in will be com-

pressed and caused to flow through ports 10

and 8" and into space 5" as soon as the upper

end of port 8" is uncovered by the piston 11 =
It will also be observed -
piston 12 mix-

1n 1ts downstroke. |
that upon each outstroke of
ture will be drawn in through valve 50 and
fill the space below piston 12 and when the
latter moves inwardly it compresses the mix-

ture and the same will flow into space 6"
- as soon as ports 19 and 36 are in alinement.

The déflecting surface on piston 12 causes

the 1ncoming charge to be directed upwardly

100

105

and prevents it flowing across to the exhaust .

port 6 and it will be noted that the inflow-

ing charges for both explosion chambers

serve to drive out practically all exhaust

110

gases that might still remain in said cham-

bers. | o - .
The piston 11 1s grooved as at 70 to pro-

‘vide a passage for the mixture admitted

through valve 50 and permitting said nmnx-

ture to’ flow into the space below the piston

115 .

12. By the hereinbefore described’ construc-

tion I am enabled to obtain two explosions

for each complete revolution of the crank -

shaft and the engine is extremely compact,

simple and inexpensive in its construction

and not liable to get out of order.

120 -

It will be understood that instead of en:i‘-"f o

ploying crank disks 80 and 81, I could em-- -
o .25
The exhaust port 5 is so located relatively =~

ploy the usual form of cranks.

to the end 18 of port 8" that said exhaust =
port will begin to be uricovered by the piston -

11 on its instroke slightly before the end 18
begins to be uncovered, whereby the greater

130
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 affording communication between the inte-
rior of the cylinder and the interior of the

~ sage 8" could be readily made to communi-
~ cate with the interior of the crank case with-
‘out requiring the provision.of the port 10.
While I have not shown or described any
means for lubricating the engine, since such
matters do not form any part of my present

20

suitable lubricating means could be em-
25 o e T o

o
%

' ;.-:928,405-. |

part of the exhaust will have passed out

through port 5 before the incoming mixture

flowing through port 8 will have entered
the chamber 5.
6 is so located relatively to port 19 that said
exhaust port will begin to be uncovered by
piston 12 on its instroke slightly before the

- port 19 begins to be uncovered by said pis-

ton 12. . TR N
It will be observed that the ports 8 and
10 really constitute a single port or passage

crank case and while I preferably provide
the crank case with the port 10 yet it will
be understood that the lower end of the pas-

invention, it will be understood that any

ployed.

M}T present im'pruveméntg while shown as

applied to an engine of the water-cooled
type, are equally as well adapted for use
with air-cooled engines. - SR

What I claim and desire to secure by Let-
ters Patent 1s: o '

1. In an internal combustion engine, the
combination with a cylinder and a crank

~case, said cylinder being provided with two

exhaust ports arranged as described, and a
longitudinal port 8’ communicating at its end

18 with the interior of the cylinder, and the

~ crank case being provided with a

40

port 10
communicating at one end with the port 8

and at the opposite end with the interior of

the crank case, of a piston arranged within

~ the cylinder and forming an explosion cham-

45

50

DO

ber between it and the outer end of the cyl-
inder and adapted to uncover one of the ex-

haust ports when such piston is at the limit

of its instroke and at the same time uncover
the end 18 of the port 8’, said piston being
also provided with a port 20" adapted to reg-
ister with the other exhaust port when such

piston 1s about at- the end of its outstroke.

and said piston also having a port 19 ar-

ranged as described, a second piston recip-

rocating within the first piston and forming

an explosion chamber between them and be-

ing provided with a port 86 adapted to reg-
ister with the port 19 and said second pis-

ton at the same time being adapted to un-
cover the port 20" in the manner set forth, a

disk closing the inner end of the first piston,

inlet valves for the mixture arranged as
described, a crank-shaft, connections between -
sald shaft and said pistons whereby to cause

the latter to move oppositely to each other,
and igniter plugs arranged to ignite the

mixture in the »xplosion chambers, all ar- |

Similarly the exhaust port

¥
]

.communicating at one end with the

ranged and combined for codperation sub-
stantially in the manner and for the purpose
specified.

combination with a cylinder and a crank
case,; sald cylinder being provided with two
exhaust ports arranged as described, and a

- 2. In an internal combustion engine, the

s

70

longitudinal port 8 communicating at its

{ end 18 with the interior of the cylinder, and

the crank case being provided with a port 10
| > a port 8§
and at the opposite end with the interior of

75

the crank case, of a piston arranged within

the cylinder and forming an explosion cham-
ber between it and the outer end of the cylin-
der and adapted to uncover one of the ex-

haust ports when such piston is at the limit

of 1ts mnstroke and at the same time uncover

the end 18 of the port 8’, said piston being

also provided with a port 20” adapted to

80

85
register with the other exhaust port when =~

such piston is about at the end of its out- -

stroke and said piston also having a port 19
arranged as described, a second piston recip-
rocating within the first piston and forming

ing provided with a port 36 adapted to reg-
ister with the port 19 and said second pis-
ton at the same time being adapted to un-

cover the port 90’ in the manner set forth, a
1 disk closing the inner end of the first piston,

20

an explosion chamber between them and be-

95

inlet valves for the mixture arranged as de~

scribed, a crank-shaft, crank-disks carried
by the crank-shaft, rods having jointed con-

nection at their ends with the crank disks

“and the said closure disk, a rod 41 secured

100

at one end to the second piston, and a rod

jointed at one end to the rod 41 and at the
other end to two of the crank disks, all ar-

ranged and combined for coOperation sub-

stantially in the manner and for the purpose
‘specified. y |
3. In an internal combustion engine, the

combination with a cylinder and a crank

case, sald cylinder being provided with two
‘exhaust ports arranged as described, and

105

110

also being provided with an aperture 53 and
with a longitudinal port 8 communicating

at its end 18 with the interior of the cylinder,
and the crank case being provided with a
port 10 communicating at one end with the
port 8 and at the opposite end with the

interior of the crank case, of a piston ar-
‘ranged within the cylinder and forming an
explosion chamber between 1t and the outer
end of the cylinder and .adapted to uncover
one of the exhaust ports when such piston

is at the limit of its instroke and at the same

| time uncover the end 18 of the port 8’, said
‘piston being also provided with a port 20°
adapted to register with the other exhaust
port when such piston is about at the end

of its outstroke, and said piston also having
a port 19 arranged as described, and an aper-

ture 55 adapted to register with the aper-

115

120

125

130
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ture 58 in the cylinder as described, a second
- piston reciprocating within the first piston

and forming an explosion chamber between

them and being provided with a port 36

adapted to register with said port 19 and

~sald second piston at the same time being
adagted to’ uncover port 20" in the manner

set.
first piston, inlet valves for the 'mixture ar-

orth, a disk closing the inner end of the

ranged as described, a crank-shaft, connec-

‘tions between said shaft and said pistons

whereby to cause the latter to move oppo-

1n presence of two

928,405

| sitely to each other, and igniter plugs, one

located in the aperture 53 arranged to ignite

the mixture in the explosion chambers, all

arranged and combined for coéperation sub-
‘stantially 1n the manner and for the pur-
pose -specified. - -

In testimony

-

whereof I affix my signature

witnesses. |
- HENRY H. SIMON.

Witnesses: | 5

Arvine W. Lyon,

Wi E. BouLTer.
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