J. E. BROWN,
DOUBLE" ACTI‘\TG TWO CYCLE INTERNAL GOMBUSTION ENGINE.
AI?PLIGATIOI\' FILED JUWE 3, 1907. R
1,007,331, " Patented Oct. 31, 1911,

3 SHEETS—SHEET 1.

Iz
=
| -
NZ
36
2% —Z
AE i Q/"f‘ =4 X
7, ﬁjﬂgl_' N Fl ;1_ ,
Vi b ———j
2N N
i ! 2 é .
O '[40 o
‘ i |
;g% . :TM 2 st
Nl
38107 yd SN E
Y3
K g /;7‘7 v
a7 Y W7 A
/ »
/,’ Vi 797 20 pa
} { I = — & '
l . /2\7//“ _ 3
M,
I Ry
h il
i I :
l 3 '2(,-\‘\'1 73
- Whitnesses ’ ' ; Tnventor

68/, | E G
%% mgf



I. E. BROWN. N
DOUBLE ACTING TWO OYCLE INTERNAL COMBUSTION ENGINE,
C ) ! APPLICATION FILED JUNE 3, 1907.
1,007,331. - Patented Oct. 31, 1911.

3 SHEETS—SHEET 2.

N
)

2 2
? 28
: Bz 4]
’ 1
N N
ZAZN 33 A4
1 Y
‘0% 4 NA4
i1 1] 2%
,:2 \22
1 4 1 V]
70 49 A4 2o
oo A
. 30
14 e
7 Nge N ¢ | Elj.a_
N 40| 1l 32 N ' | '
2 A v 8
ﬂj— | / ﬁ
% - 1 ;
;. 13 4/3;(
|z 17
% Av
1
// 4
72 1!
— _l? II[' 0
)24

NN
L L7 7
! n - 1”

NN \g\
3

Wii_nesses fnventor

O etrree. ot G
N



J. E. BROWN.

DOUBLE ACTING TWO CYCLE INTERNAL COMBUSTION ENGINE,
APPLICATION FILED JUNES, 1907,

1,007,331, : Patented Oct. 31, 1911,

3 SHEETS—SEEET 3’

5
SR
\\\ ﬁ
¢ ff
1
/’Qv
- 5
o
g
mi

|
AN INERINEEERSRY

AAALALATERLEURANERRARERAR RN :

——
~

ALANLLANRRRRNY

e
X7
&

ng

Witnesses “inventor

Cf g % I5v
L l, Httoriteys



10

15

20

25

30

35

40

45

50

@MTED STATES PATENT OFFICE.

JOHN E. BROWN, OF SARNIA, ONTARIO, CANADA, ASSIGNOR OF ONE-HALF TO LUKE W
TURNBULL, OF PORT HURON, MICHIGAN:

DOUBLE-ACTING TWO-CYCLE INTERNAL—COMBUSTION ENGINE.

1,007,331.

Specification of Letters Patent.

Patented Oct. 31, 1911,

Application filed June 3, 1907, Serial No. 376,307,

To all whom it may concern:

Be it known that I, Joux E. Broww, a
citizen of the Kingdom of Great Britain,
residing at Sarnia, in the county of Lamb-
ton, Province of Ontario, Canada, have in-

vented certain new and useful Impmi‘e—,

ments in Double-Acting Two-Cycle Inter-
nal-Combustion Enomes, and I do 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

1t appertains to make and use the same, ref-
erence being had to the-accompanying draw-
ings, and to the figures of reference marked
thexeon, which form a part of this specifica-
tion.

This invention relates to a double acting
two cycle-internal combustion engine, and
consists in the construction and arrangement
of parts herenafter fully set f01th and
pointed out particularly in the claim.

The object of the invention is to produce
an engine of the character described, of
compact and simple construction wherein
the arrangement is such as to plowde for
exl)lodlno a charge alternately in the oppo-
site ends of the \\011\1110 cylinder and for
compressing the e\plomve charges within
the piston and forcing said chawes alter-
nately from the opposite ends of the piston
into the ends of the cylinder prior to com-

pression by the moving piston and ignition,

as will be well undelstood in the art.

The above object is attained by the struc- v

ture illustrated in the accompanying draw-
ing, in which i— N

Figure 1 is a central, vertical section
thloucrh an engine mvohmtr my invention,
said section bemg at 11crht angles to the
crank shaft. Fig. 2 is a similar section
parallel with the crank shaft. Iig. 3 is a
plan view of the fixed piston "W {thin the
movable piston of the engine.
longitudinal section ther eﬂnmwh as on line
4—4 of Fig. 3. Fig. 5 is an inverted plan
view of said fixed plston Fig. 6 is a hori-
zontal section through the mfun cylinder as
on line 6—6 of Fig. 1. Fig. 7 is a longitu-
dinal sectional” view 'through the double
check valve case which is screwed into the
fixed piston for purposes hereinafter ex-
plained. TFig. 8 is an end view of Fig. 7
Fig. 9 is a fragmentary view in sedlon
thlouorh the upper end of the main cylinder

Fig. 4 15 a

chowmd the manner of connecting the pznts
thereof.

Referring to the characters of refer erice,

desmnate& the base formed integral with
the lower end of the main cylinder 2 which
1z supported thereon. The crank shaft 3 is
suitably journaled below the base of the eyi-
inder.  For the purpose of affording ready
access to the interior of the cvhnder
upper or cap portion 4 thereof is made de-
tachable and 1s secured to the body of the

the
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cyiinder by suitable tie-bolts 5 p‘ls%lng ver- -

tically therethrough, as-clearly shown in
Fig. 9. Within the cylinder is the movable
motor piston 6 which is formed hollow and
is pxouded at one end with a removable
head 7. Sald piston is of the double-acting
type and is provided at its opposite ends Wlth
suitable packing rings 8. Intermediate the
ends of the cyhnder, “the wall thereof on op-
posite sides is provided with a slot 9, and
formed .integral with the piston and’ pro-

Jeeting latelally therefrom through said

are

slots are the journal pins 10 on which are
journaled the upper ends of the connecting
rods 11. The lower ends of said connect-
ing rods ave ]ournaleg on the pins 12 of the
eranks 13 of the shaft 3.

Within the movable or motor plston isa
stationary piston 14 having a central cham-
ber 15 therein. The atatlonary piston _is
supported within the movable piston by
means of the hollow standard 16 which at
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its upper end is threaded and screwed into

the tapped opening 17 in the lower end of
said stationary plston, said standard pass-
ing through the head 7 of the movable pis-

90

ton 6 in which is formed a suitable stuffing

box 18 which embraces said standard, the
lower end of said standard passing LhI’OUG'h
a .tapered aperture in the lower Cthdpl
head and receiving the nut 19 by means of
which 1t may be drawn tightly "into place.
Connected w 1th the lower end of said stand-

95

ard Is an elbow 20 with which is connected

asuitable pipe 21 leading from thecarbureter
or charge-forming demce, notshown. From
the upper end of the hollow standard 16 a
passage way 22 is formed in the stationary
piston leading from the chamber 13,
Formed thlouOh the upper end of the sta-
tionary piston is a-tapped opening 23 which

100

communicateswith said clnmber,and formed Sk
through the lower end of said piston is @'
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port 24 having a tapped portion 25 com-
municating with said central chamber.

_Serewed into the openings 23 and 2550 as to-

render it removable therefrom is a valve
5 cage 26 having at its upper end a check
- valve 27, and at its lower end a check valve
28, said valves being adapted to seat upon
the opposite ends of said cage to close the
passage therethrough. In the wall of the
cage is an opening 29 which establishes com-
munication between the valve cage and the
chamber 15. By this arrangement said
chamber is placed in communication with
the opposite ends of the piston 6 through
the valve-controlled openings in the oppo-
site ends of said cage.. Suitable packing
rings 30 are employed between the ends of
the stationary piston and the inner wall of
~ the movable piston. S
90 Formed through the wall of the movable
- piston at its upper end is a port 31, and in
the wall of said piston at its lower end is
g similar port 32. In the wall of the cyl-

. -inder is a by-pass 33 with which the upper
95 port-in the piston 6 is adapted to register.
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A second by-pass 84 is also formed in the.

wall of the cylinder near its lower end with
which the lower port in said piston is adapt-
.ed to register. An exhaust port 35 is
30 formed through the wall of the cylinder at
" the upper end thereof with which. the ex-
haust pipe 36 communicates, and -at the
“lower end of said cylinder is an exhaust
port 37 communicating with the exhaust
35 pipe 388, said exhaust pipes 86 and 38 con-
" necting with a single exhaust pipe 89. ~ -
_ In explaining the operation of the engine,
reference will first be. made to Fig. 1, where-
- '1n the parts are in the position immediately
40 following thé explosion of a charge in the
" upper end of the cylinder, the piston 6 be-
ing at the limit of its down stroke and the
exhaust port 35 being uncovered by the pis-
ton fo permit the burned gases to escape.
As the piston 6 moves downwardly, the area
of the chamber 40 therein below the sta-
‘tionary piston is greatly increased, causing
a partial vacuum therein and a consequent
inflow of explosive mixture which is drawn
50 through the hollow standard 16 into the
- chamber 15 of the stationary piston and
past the valve 28 into.the chamber 40; in
the meanti:mne the explosion of a second
- charge at the lower end of the cylinder will
55 have driven the piston 6 upwardly, thereby
compressing the charge in the chamber 40
until the movement of the piston 6 shall
‘have caused the port 82 therein to register
with the upper end of the by-pass 34, when
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_-the piston. As the piston 6 moves upwardly
¢35 in compressing the charge in the chamber

the compressed charge in chamber 40 will:
pass around the lower head of said piston’
into the lower end of the cylinder in posi-’
‘tion for compression by a return stroke of'

1,007,331

40, the area of the chamber 41 at the uppet
end of the movable piston is greatly in-

“creased causing a partial vacuum therein

and an inflow of the explosive mixture
which-is again drawn through the hollow
standard 16-irito the chamber 15 of the sta-
tionary piston and past the valve 27 into
said chamber 41 so that upon the return
stroke of the piston 6 the explosive charge
in chamber 41 is compressed until the
movement of the piston causes the port 81
to register with the lower end of the by-
pass 33, when said charge will escape under
pressure into the upper end of the cylinder.
It .will be noted that the valves 27 and 28
are connected by a coiled spring 42, the ten-
sion of which will normally hold said valves
to their seat, but which will yield suffi-
ciently to allow said valves to rise to permit
an explosive charge to pass into the opposite
ends of the movable piston, as before de-
seribed. o

When the piston 6 is forced upwardly by
the explosion of a charge in the lower end
of the cylinder, the exhaust port 37 is un-
covered at the time said piston reaches the
limit of its upward movement, thereby al-
lowing the burned gases to escape. It will
be noted that each end of the piston is pro-
vided with a curved deflector 43 which ex-
tends around the inlet port of the by-pass so
that the inrushing charge is deflected up-
wardly into the cylinder to.prevent its es-
cape with the exhaust. It will now be ap-
parent that a reciprocation of the main pis-
ton 6 will cause an explosive charge to be
alternately introduced into the opposite
ends of the cylinder, which charges are suc-
cessively compressed by the return stroke of
the piston and exploded by the ordinary
ignition device in commeon use, affording
two impulses for each revolution of the en-
gine shaft. It will be noted that this re-
sult is accomplished without a material
elongation of the cylinder and without in-
creasing its diameter at any point, the hol-
low motor piston in connection with the sta-
tionary piston therein serving as a pump to
force the explosive charges successively into
the ends of the cylinder, the stationary pis-
ton, the movable piston and the main cylin-
der being co-axial.

Having thus fully set forth my invention,
what I claim as néw and desire to secure by

‘Letters Patent, is:— .

The combination of a cylinder adapted to
explode a charge at each end, a hollow re-
ciprocatory piston therein, said piston hav-
ing ports near the ends thereof, the wall of-
the cylinder having by-passes therein which .
open into the cylinder at each end, said by-
passes adapted in. conjunction with said
ports to establish communication between
the interior of the hollow piston at its ends
and the ends of the cylinder, the movable
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piston in its travel alternately opening and
closing both ends of said by-passes, a sta-
tionary piston within the movable piston,
said stationary piston having a chamber lo-
cated centrally therein and having valve-
controlled ports opening through the oppo-
site ends thereof which connect the cham-
ber of the stationary piston with the infe-

-rior of the movable piston on each side of

said stationary piston, and a hollow rod
passing through one end of the cylinder and

through one end of the movable piston, said
hollow rod supporting the stationary pis-

ton and communicating at one end with "
the chamber therein independently of said 15

valve-controlled ports.
In testimony whereof, I sign this specifi-
cation in the presence of two witnesses. .
. v JOHN E. BROWN.
Witnesses: :

P. H. Paniirs,
W. L. JENES.



