.. T. BROWN.

EXPLOSION ENGINE, ‘
APPLICATION FILED MAR, 4, 1907,

- Patented Aug. 10, 1909.

930,347.

Y 58 N B
i ———i |
| e ol S
5 & __ _JM. o WM muanl_awM_ £
/\ 7. ‘- ﬂ.\ nP - s
'S “ 3 ) , ,,_,__E e
O__._ll == _O ,J ___ﬁ I 6
™ ] = = @ & = __.. N ML
& 3 n- ity S\ A1 S
¥ E w«h _Q_wvﬂ_j R A N\ f 7;
l__ e 1 T L = I.MI -
o Ay
E = 1 b
x ot S
NG a s> N J /}
Ry Bolee ® & 3
. . ﬁ o= Ly \
VP ___. “ S ,_.B
o o
= i _" N __“.__..___ ! N / ’
__.— --—_: “ ) _ x| .
L <E =l ls |
Y Y .
Wl SR % R S

=
& Inver€o?/

Tomer

ANDREW. B. GRAHAM CO., PHOTO-UTHOGRAPHERS: WASHINGTON, 0:.C-



10

15

25

30

35

-sure chamber the exploded ‘
charged from the ex osion chamber, when.
i e end of its forward.

~movement, and: which reduced pressire

- UNITED STATES PATENT OFFICE,

' CHARLES TURNER BROWN, OF GHICAGO, ILLINOIS.

- EXPLOSION-ENGINE,

No. 930,347;

Specification of Letters Patent,

Patented Aug. 10, 1909,

Application filed March 4,°1907. ' Serial No. 360,514,

To all whom it may concern: i

Be it known that I, Cmarrms Turxur
Browx, a citizen of the United States, and a
resident of Chicago, in the ‘county of Cook
and State of Illinois, have invented certain

new and useful Improvements in Explosion- |
following, when taken

Engines, of which the
in connection with the drawing accomy any-
ing and forming a part hereof, is a full and
complete description,
those skilled in the art to which it pertains
to understand, make, and use the same.
olene or alcohol engines of the kind known in
the art as two cycle engines. -« - e
The object of the invention is to obtain g
two cycle engine in which the ‘discharge of
exploded gases and the charge of gases suit-
able, when compressed, to be exploded, will

be quickly and certainly effected from and

into the explosion chamber of the engine.
And a further object of the invention is to
obtain an engine of the kind named which has

a considerable range of working capacity and |
which is easily controlled to vary the work |

done thereby. L

The manner in which I effect the objects
sought by me is shown in the constructions
illustrated in the drawing  referred to, in
which— ‘ P

~Figure 1 is a horizontal section of the sev--
parts of the engine, on line,
viewed in the direction indi--

eral cylindrical
1—1 of Fig. 3,

cated by the arrows. Fig. 2 is a horizontal

section on line 2—2 of Fig. 4, viewed 1in the:
Tig. 3 is’
Fig. 4,
by the-
on line
4—4 of Fig. 2, viewed in the direction indi-.

direction-indicated by the arrows.

a_vertical section, on line 83—3 of
viewed in the direction indicated
arrows; and Iig. 4 is'a vertical section

cated by the arrows. S s
A reference character applied to designate
a given

ng, wherever the same appears.

contained in the.constructions whereby thére
is obtained 1st., a reduced pressure ¢chamber
of varying size, at
plosion chamber, into which .reduced pres-
gases are dis-

the piston is near t

chamber is of sufficient capacity, at the time
of the discharge thereinto of exploded gases,

sufficient - to enable’|

part is used to'idicate such. part,
throughout the several figures ‘6f the draw-.

to contain such gasesat a pressure not greater
than the pressure such gases are subjected to
in the explosion chamber at the time of the
discharge thereof therefrom; and 2nd.; a
compression chamber of varying capacity in

‘which, “at- the time of its smallest cubical

capacity, -so large  a volume of explosive
gases is contained that when the pressures of
the gases in such -compression chamber and
in the explosion chamber is equalized by the
opening-of a passageway between such- com-

derstand, _ | pression” and explosion chambers, the pres-
This invention: relates particularly to'gas-

sure in both ‘thereof ‘is ‘greater than atmos-
pheric pressure. B

Additional features are hereinafter speci-
fically referred to and described. |

A 15 the shell of the crank case of the en-

gine, preferably consisting of side and end

walls and the removable bottom a.

@, & are the bolts or cap screws by means
of which the bottom @ is secured to the side
and end walls. :

B, B are the journal bearings of the crank
shaft of the engine, and Cis the crank shaft.

- Dd is the piston, and & is'the connection
between crank shaft
lower end of the piston Dd is cut out at g ,
d’, d’ at points where necessary to permit
such lower end o extend into the crank case

or shell A and not-come into contact with -

the journal bearings of the crank shaft or
with the connection E. - -
- Fis'a pivot by which the connection T is

attached to the Eiston Dd, and is preferably

a hollow pin of the kind usually employed.

Gy is the cylinder of the engine.

Parts Dd of the piston are of different dj-
ameters, (D being of smaller diameter) and
parts Gg of the cylinder are also of different
diameters, to correspond, respectively, with
the. diameters of the piston.  Piston Dd is
fitted in the cylinder Gg to move longitudi-
nally, in the ordinary way. :

“H, H, and Rk, B, are, respectively, the

, - .| spring rings of the piston Dd.
The principal features of the invention are. i

I'is the explosion chamber of the engine,

.and J is the reduced pressure chamber there-
.of S : ' ’
each explosion in the ex- |

K is.a chamber the walls whereof consist of
shell A, part ¢ of the cylinder Gy, and the
movable piston Dd. -On the upward move-

| ‘ment of the piston Dd explosive gases are

drawn into"the chamber J from a suitable
source of supply, as say, through check valve

' hereinafter "desctibed; on the downward
movement of such piston the explosive gases.

C and piston Dd. The
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&2

in such chamber K are compressed to above
atmospheric pressure; and on the uncovering
of the inlet end of the passage way Li (when
piston Dd is near the end of its forward
movement), such compressed gases are de-
Lvered into the explosion chamber I, (or a
part of said compressed gases are so deliv-
ered), from such chamber K, and I therefore
term bhis chamber K the compression cham-
ber of the engine. The discharge end of the
passage way Liis covered by part D of the
piston Dd, except when such piston is near
the end of its forward movement, at wiiich
time such part D of such piston passes be-
yond such end of the passage way, thereby
opening the end thereof into the explosion
chamber, and such inlet end remains open
until such part D of the piston, on its return
movement again covers it.

M is the outlet from explosion chamber 1
and is opened and closed by part D of piston
Dd in the same manner and nearly at the
same time as the inlet end of passage way L
is opened and closed thereby. Outlet M
communicates (through branch passage way
m) with the reduced pressure chamber J and
with the discharge pipe N.

n is a check valve in pipe N, to permit the
flow of gases from the reduced pressure
chamber J through such pipe N to waste.

N’ is a pipe discharging mto compression
chamber K, and o/ is a check valve permit-
ting the flow of gases through pipe N’ into
such chamber K. Check valves n and n” are
respectively arranged to permit the flow of
gases in one direction only. The inlet end
of the pipe N’ is in communication with a

suitable source of supply of explosive gases..

Where water is used for cooling the engine,
O is the waterjacket, I’ is the water chamber,
Q the water inlet and @/ the water outlet, re-
spectively.

R, r are oil inlets by means of which parts
D and d of the piston Dd are, respectively,
lubricated.

S is a spark plug.

T'is a deflector on the top of part D of pis-
ton Dd, by means of which explosive gases
entering the explosion chamber I {from the
inlet end of passage way L are directed to-
ward the top of such explosion chamber and
not permitted to flow directly across such
chamber into the outlet M.

U, U, are cap screws attaching the part ¢
shell A.

The operation of the engine is as follows;—
Piston Dd being in its Initial position, (as
illustrated in Figs. 3 and 4 of the drawing),
upon the cranking of the engine such piston
will descend until the top of part D thereof
is below the inlet end of passage way Ls and
below the outlet M. As the piston descends
the reduced pressure chamber J is enlarged
in substanti(}lly the same ratio that the ex-
plosion chamber I is enlarged, and at the

“expelled through

930,347

same time the compression chamber K is
reduced in size. The diameter of part d of
the piston Dd (in part g of the cylinder Gg),
being larger than the diameter of part D
thereof in the explosion chamber I, a larger
volume of air, under pressure, may be ob-
tained in such compression chamber K, at
the time the inlet end of passage way L is
uncovered by such descent of the piston,
than can be at such time contained, at the
same pressure, in the explosion chamber.
When the passage ways L and M are uncov-
ered the pressure in the explosion chamber
T being greater than the pressure in the re-
duced pressure chamber J a sudden flow of
the gases from such explosion chamber is
induced into such reduced pressure cham-
ber, through outlet M and branch m, while
at the same time a flow of the contents of
the compression chamber K into the explo-
sion chamber 1, is induced through such pas-
sage way L. The cubical capacity of the
reduced pressure chamberd at the time the
outlet M is closed by the return movement
of the piston E may be, say, not less than
the cubical eapacity of the explosion cham-
ber I at such time and hence all the contents
of the explosion chamber may be contained
in such reduced pressure chamber at & pres-
sure not greater than obtains at such time
in such explosion chamber; and the cubical
contents of the compression chamber K ab
the time the passage way Liis opened to per-
mit the discharge of the contents of the
compression chamber into the explosion
chamber being greater than the cubical ca-
pacity of the explosion chamber at the same
pressure, the pressure in the compression
chamber K is above atmospheric pressure
at the time the pressure in the compression
chamber and the explosion chamberis equ al-
ized by the flow of gases from such compres-
sion chamber into the explosion chamber.
As the piston returns from its extreme for-
ward position to its initial position the con-
tents of the reduced pressure chamber J are
branch m, outlet M and
discharge pipe N, the contents of the explo-
sion chamber I are compressed and a fresh
supply of explosive gases is drawn into coni-
pression chamber K. When an explosion
of the compressed gases in the explosion
chamber is effected by an electric spark in
spark plug S, in the ordinary way, the en-
gine will be actuated. When the engine is
operating the discharge of exploded gases
and the receiving, compression and explo-
sion of fresh charges of gases are obtained at
each revolution of the erank shaft.

The pipe N and check valve n arc not
necessarily located at the pont shown by
full lines in Fig. 4, as such pipe and check
valve may be placed at the point indicated
by broken lines in such Fig. 4, if preferred.

In case the check valve n is not used in
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pipe N substantially atmospheric: pressure
will, at all times, obtain in reduced pressure
chamber K and the discharge of exploded
gases from explosion chamber I will be ef-
fected by the higher pressure, of the gases
entering such explosion chamber- through
passage way L from compression cham-
ber K. ‘ B

Having thus described my invention what
I claim and desire to secure by Letters Pat-
ent is;— ,

1. The combination of a piston of two di-
ameters, a eylinder of corresponding diame-
ters, such. piston longitudinally movable in
the cylinder, and a closed crank case, the
part of the cylinder of smaller diameter Dro-
vided with passage ways communicating, re-
spectively, with the part of the eylinder of
larger diameter and with the crank case, and
the part of the cylinder of larger diameter
provided with a discharge passage way, such
piston and cylinder arranged so that when
the piston is near the end of its forward
movement the ends of the passage wa, vs from
the part of the eylinder of smaller diameter
are uncovered; substantially as described.

2. The combination of a piston of two di-
ameters, a cylinder of corresponding diame-
ters, such piston longitudinally movable in
the cylinder, a closed crank case, the part, of
the cylinder of smaller diameter provided
with passage ways in communication, respec-
tively, with the part of the cylinder of larger

diameter and with the crank case, and the

part of the cylinder of larger diameter pro-
vided with a- discharge passage way, the
crank case provided with an inlet passage
way and a check valve to such inlet passage
way arranged to permit the flow of gases into
the crank case, and such pistonanc
arranged so that when the piston. is near the
end of its forward movement the ends of the
bassage ways from the part of the cylinder of

tially as described.

3. The combination of a piston of two' di-

ameters, a cylinder of corresponding diame-
ters, such piston lengitudinally movable in
the cylinder, a closed crank case, the part of

‘the cylinder of smaller diameter provided
with passage ways in communication, respec--

tively, with the part of the cylinder of larger

-to permit the flow of

“ber-and reduced

¢ylinder

uncovered; substan-

diameter and with the crank case and the
part of the cylinder of larger diameter -pro-
vided with a discharge passage way, a check
valve in such discharge passage way arranged
gases from the part of
the cylirider of larger diameter, and the crank
case provided with an inlet passage way, a
check valve to such inlet passage way ar-
ranged to permit the flow of gases into the
crank case, and such piston and cylinder ar-
ranged so that when the piston is near the
end of its forward movement the ends of the
passage ways from the part of the cylinder of
smaller diameter are uncovered; substan-
tially as described.

4."In a two cycle explosion engine, the
cembination of means to obtain an explosion
chamber provided with a movable wall,
means to obtain a reduced pressure chamber

‘provided with a movable wall the caFa,city of

said reduced pressure chamber not, less than
the capacity of the combustion chamber, and
means to obtain a compression chamber of

greater cubical capacity than the explosion

chamber;, such compression chamber pro-
vided with a movable wall of greater area
than the movable wall of the explosion cham-
ber, means to provide communication be-
tween the compression chamber and the ex-
plosion chamber on the outward movement

-of the movable wall of such explosion cham-

ber; means to establish communication be-
tween the explosion chamber and the re-
duced pressure chamber on such outward
movement of such movable wall of the ex-
plosion: chamber, and means to cut out com-
munication between the compression cham-
pressure chambers, respec-
tively, and the explosion chamber on the in-

ward movement of such movable wall, means-

to establish a discharge passage way from the
reduced pressure chamber and means to con.-
trol the same to permit the flow of gases from
such reduced pressure chamber, and means

| to provide an inlet to the compression cham-
] ( control the same to permit
the flow of gases into the compression cham-

ber and means to

ber; substantially as deseribed.
: CHARLES TURNER BROWN.
In the presence of—
Cora A. Apaws,
ArrrED N. TAGERT.
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