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Zo all whom it may concersn :
Be it kmown that I, ¥ranxrrw L. Crane
BERLIN, a citizen of the United States of
America, residing at Cleveland, in the
g county of Cuyahoga and State of Chio, have
invented cerfain new and useful Improve-
ments in Cooling Systems for the Pistons of
Internal-Combustion Engines; and I hereby
declare the following to be a full, clear, and
exact description of the invention, such as
will enable others skilled in the ait to which
1t pertains to make and use the same.
his invention relates to new and useful
improvements in explosive gas engines, and
particularly to that type of engine where 3
plurality, of cylinders are mounted on and
rotate around the crank shaft while the
crank shaft remains stationary.
The object of
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the invention is 4o nrovide
in an engine of this character mesns for in-
dependently cooling each piston which will
be very effective in operation, simple in con-
struction, and absolutely sutomatic in opera-
tion. . _
With this object i
consists in prov
piston-rod
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in operati
My inventi
of construction and

combination of parts
hereinafter described in the specification,
oointed out in the claims and illustrated in
the accompanying drawings.

In the accompanying drawings is shown a
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type of engine comprising two sets or serieg

of cylinders, one set being mounted at each
side of the crank portion or crank pin of
the crank shaft and each piston in one series
is_connected directly with a piston in the
other series 50 that each pistont in one serieg
moves synchronously with s piston in the
other series. The pistons in all the cylin-
ders are identical in construction and when
the engine is in operation all the cylinders
rotate about the crank shaft and the pistons
move about in a circle, the center of which is
the crank pin. E
50  Again referring to the drawings, Figure 1
is a view in elevation of an engine embody-
ing my invention with part broken away and
with one of the cylinders shown in central
© section. Fig. 2 is a section on line 2—2, Fig,
55 1. Fig. 8 is a section on line 3—3, Fig. 2.
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Again referring to the drawings, 2 repre-
sents a pair of suitable standards and on
these standards is mounted & crank shaft 3
which is rigidly secured to the standards so
that it is not capable of rotation. On the
cranic shatt 8 at each side of the crank pin is
mounted a chambered hub 9, the chamber
being indieated by 10. On each end of the
crank shaft are arranged ball races 11 and
each hub is provided with corresponding
ball races 12 and in the said races are ar-
ranged ball bearings 13. Each end of the
said crank shaft 3 is made hollow so as to
provide a chamber 14 and in the walls of
said chamber 14 are formed openings 15
which communicate with the chamber 10 in
the hub. A cylindrical valve 16 is arranged
within the chamber 15 and the said valve is
provided with openings 17 which can be
caused to register with the openings 15 when
the said valve ig turned, the object of the
valve being to provide means for controlling
the flow of air from the chamber 14 into the
chamber 10. The said valve 16 is preferably - .
provided with a flange 18, to which is' so. 80
cured an operating lever 19. On each hub 9
is mounted a series of engine cylinders 22
which extend out radially from the said hub
and the said cylinders are spaced the same
istance apart around the hub. Each of the
engine cyiinders is of the type in common
use for a two cycle engine and the lower end
of each cylinder communicates directly with
the chamber 10 in the hub on which it is
mounted through a passageway 23. In the
passageway 23 is arranged a removable valve
seat 24 and a valve 25 is arranged to rest on
the said valve seat. The said valve 25 is
provided with a valve stem 27 which ex-
tends down through an opening 28 formed g5
in a spider 29 carried by said valve seat 24,
On the lower end of said valve stem is se-
cured a head 80 and between the head 30
and the'said spider 29 is arranged a coil
spring 81 which resiliently holds the said
valve 25 on the valve seat 24 but permits the
valve to open inwardly on the up-stroke of
the piston in the cylinder. In the side of
each cylinder, near the upper end thereof,
are formed openings or exhaust ports 34 and
on the exterior of the cylinder over said
ports 34 is arranged an annular housing 35,
the vertical wall of which is perforated as
at 39 o the permit the exhaust gas to escape.
The objeci of this housing is to prevent the
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Tubricating oil in the cylinder from being
forced out and sprayed over the outside of
the engine and also to muifle the sound of
the exhaust. In the bottom of the cylinder
are mounted the usual spark plugs 38.

~ Within the cylinder is arranged a hollow
piston 40 having a chamber 41 and the walls
of the chamber are provided with heat ra-
diating lugs 42. The said piston is provided
with a piston rod 44 which bas a longitu-
dinal passageway 45 arranged to communi-
cate at its lower end with the chamber 41 in
the piston. On the upper end of the piston
rod is arranged a hollow head 47 having a
chamber 48 which communicates with the
passageway 45 in said piston rod. On the
side of said head 47 is formed an exterior
lug 49 which is provided with a screw-
threaded socket 50. o

A pipe 52 extends down through the head
47 and through the piston rod 44 and into
the chamber 41 of the piston 40, and the di-
ameter of the pipe is such that a space is left
between said pipe 52 and the surrounding
wall of the piston rod. The upper end of
the pipe 52 extends beyond the head 47 and
is curved or bent so that the mouth thereof
is in a plane approximately parallel with
the axis of the crank shaft and the walls of
the pipe at the mouth flare outwardly in the
form of a cowl.

The piston rod in each cylinder on the
crank shaft at one side of the crank pin is
connected with the piston rod in the corre-
sponding cylinder on the crank shaft at the
other side of the crank pin by means of a
bar 57, and each bar 57 is connected to the
crank pin by a link 58 one end of which is

journaled on the bar_57 and the other end

15 pivotally connected with the crank pin.
The operation of my engine is as
lows: — _ :
When the cylinders are revolved through
the operation of the engine the air in the
path ‘of the pipes 52 will be forced down

through said pipes and driven into the

. chambers in the pistons and will then be

55

60

65

forced up between the outer walls of the
pipe. 52 and the inner walls of the piston
rods and will then enter the chambers in the
heads ‘on the ends of said piston rods and
escape through the outlet openings in said
heads. As the air thus circulates through
the piston rods and the pistons it will take
up the heat from the pistons and thereby
keep the pistons from overheating.
What I claim is:—

1. In a cooling system for the pistons of

internal combustion engines, the combina-
tion of a cylinder mounted so as to be free
to rotate, a piston arranged in said cylinder,
a piston rod connecting said piston, said pis-
ton and piston rod having a continuous pas-
sageway therein which extends from the
outer end of the piston rod into the piston

fol-
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and up again to the outer end of the piston
rod, one end of said passageway being ar-
ranged to face in the direction of rotation
of said cylinder and the other end of said
passageway being arranged to face in a dif-
ferent direction and means for producing a
reciprocating motion between the cylinder
and the piston. .

9. In a cooling system for the pistons of
internal combustion engines of the charac-

ter indicated, the combination of a station-.

ary crank-shaft, an engine cylinder mount-
ed ‘on and adapted to rotate around said

shaft at one side of the crank pin, a hollow

piston arranged in said cylinder, a tubular

70

75 °

80

piston rod connected with said piston, an

operative connection between the piston rod
and the crank pin and a pipe extending
down through the piston rod, the outer end
of said pipe extending beyond the outer
end of the piston rod and having the mouth
thereof facing in the direction of rotation
of said cylinder.

3. In a tooling system for the pistons of
internal combustion engines, the combina-
tion of a stationary crank shaft, an engine
cylinder mounted on and adapted to rotate
around said crank shaft at one side of the
crank pin, a hollow piston arranged in said
cylinder, a tubular piston rod connected
with the piston, a link operatively connect-
ing said piston rod with the crank pin of
the crank shaft. a pipe extending down
through the tubular piston rod and project-
ing beyond the outer end of the piston rod
and provided with a flaring mouth which
fages in the direction of rotation of the cyl-
inder. :

4. Tn a cooling system for the pistons of
internal combustion engines, the combina-
tion of a stationary crank shaft, an engine
cylinder mounted on and adapted to rotate
around said crank shaft at one side of the
crank pin, a piston arranged in said eylin-
der, a piston rod connected with said piston,
the said piston and piston rod having a
continuous passageway therein which ex-
tends from the outer end of the piston rod
into the piston and up again to the outer
end of the pistan rod, one end of said pas-
sageway being arranged to face in the di-
rection of rotation of said cylinder, the
other end of the passageway being arranged
to face in the direction opposite to the di-

rection of rotation of said cylinder.

5. In a cooling system for the pistons of
internal combustion engines, the combina-

tion of a stationary crank shaft, an engine

cylinder mounted on and adapted to rotate
around said crank shaft at one side of the
crank pin, a hollow piston arranged in said
cylinder, a piston rod connected with said
piston, said piston rod having a passageway
extending therethrough and communicating

85

90

95

100

105

1160

115

120

125

“with the chamber in said piston, a cham- 130



10.

15

20

25

30

" and an operative connection

35

40

45

1,223,568

bered head mounted on the upper end of
said piston rod, a pipe extending down
through said chambered head and into the
chamber in the piston, said pipe extending
beyond the said head and having a mouth
arranged to face in the direction of rotation
of the cylinder and said head being provided
with an outlet opening facing in the direc-
tion opposite to the direction of rotation of
said cylinder and an operative connection
between the piston rod and the erank shaft.

6. In a cooling system for the pistons of
internal combustion engines, the combination
of a stationary crank shaft, an engine cylin-
der mounted on and adapted to rotate around
said crank shaft at one side of the crank pin,
a hollow piston arranged in said cylinder,
the inner surface of said piston being pro-
vided with a plurality of lags, a piston rod
connected with said piston, said piston. rod
having a passageway extending therethrough
and communicating with the chamber in

~sald piston, a chambered head mounted on

the upper end of said piston rod, a pips ex-
tending down through said chambered head
and into the chamber in the piston, said
pipe extending beyond the said head and
having a mouth arranged to face in the
direction of rotation of the cylinder and
said head being provided with an outlet
opening facing in the direction opposite to
the direction of rotation of said cylinder
ion between the

piston rod and the crank shaft. ‘
In a cooling system for the pistons of
internal combustion engines of the charac-
ter described, the combination of a station-
ary crank shaft, a cylinder mounted of and
adapted to rotate around said crank shaft, a
piston, a tubular piston rod connected to
said piston, said piston having a chamber
in open communication with the passage-
way in said piston rod, a pipe arranged
within the piston rod and spaced from the
walls thereof, the upper end of said Dipe ex-

- tending beyond the piston rod and having
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~ of cylinders mounted on and
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its mouth facing in the direction of the ro.
tation of said cylinder, a hollow head ar-
ranged on the outer end of the piston red
and forming a support for the said pipe,
said head being provided with an outlet
opening which faces in the direction oppo-
site to the direction of rotation of said cyl-
inder, and an. operative connection between
the piston rod and said crank shaft.

8. In a cooling system for the pistons of
internal combustion engines; the combina-
tion of a stationary crank shaft, a plurality
adapted to ro-
tate around said crank shaft, a chambered
piston arranged in said cylinder, a piston
rod connected with said piston, said piston
rod being provided with two passageways
which extend longitudinally of the piston
rod, one of sais

passageways being arranged

&

to conduct air to the chamber of the piston
and having its air-receiving end arranged
at the outer end of the piston rod and there
communicating with the external atmos-

phere and flaring in the direction in which

the cylinder revolves during the operation

of the engine, and the other of said passage-.

ways being adapted to conduct air from

said chamber and having its mouth or ougs :

let facing in the direction opposite to the
direction of rotation of said cylinder and an
operative connection between the piston rod

~and said crank shaft.

9. In a cooling system for the pistons of
internal combustion engines of the charac-
ter described, the combination of a station-
ary erank shaft, a cylinder mounted on and
adapted to rotate around said crank shaft
at one side of the crank pin, a chambered
piston arranged in said cylinder, a piston
rod connected to said piston, said piston rod
being provided with two passageways, one
of which passageways is arranged within
the other passageway and is adapted’to con-
duct air to the chamber of the piston and
has its air-receiving end ‘arranged at the

municating with the external atmosphere
and having the mouth facing in the direc-
tion in which the cylinder revolves during
the operation of the engine, and the other
passageway being adapted to conduct air
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“outer end of the piston rod and there com-

95

from said chamber and having its mouth

facing in the direction opposite to the'direc-
tion of rotation of said cylinder and an op-
erative connection between the piston rod
and the crank pin. :

10. In a cooling system for the pistons of
internal combustion engines, the combina-
tion of a stationary crank shaft, a plurality
of engine cylinders mounted on and adapt-
ed to rotate arcund said shaft at one side
of the crank pin, a hollow piston arranged
in each cylinder, a hollow piston rod con-
nected with said piston, means operativel
connecting the piston rod with the cran
pin and a pipe extending down through
the piston rod, the outer end of said pipe
extending beyond the outer end of the
ton rod and having its mouth facing in
direction of rotation of said cylinder.
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11. In a cooling system for the pistons of ..

internal combustion engines, the combina-
tion of a stationary crank shaft, a plurality
of cylinders mounted on and adapted to ro-
tate around said crank shaft at one side of
the erank pin, a hollow piston arranged in
each cylinder, a tubular piston rod econ-
nected with each piston, a chambered head
secured on the upper end of each piston rod,
and a pipe secured in said head and extend-
ing down through the piston rod and hav-
ing its outer end projecting beyond the
outer end of the piston rod, the mouth of
said pipe being arranged to face in the di-
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rection of

~otation of said engine, and the
said head being provided with an outlet
opening facing 1n the opposite direction

 from said mouth of said pipe.
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12. In a cooling system for the pistons of

ipternal combustion engives, the combina-
tion of a stationary crank shait, a plurality

of eylinders mounted on and adapted to ro-

tate around said crank shaft at each side
of the crank pin, a hollow piston arranged
in each cylinder, a _tubular piston rod con-
nected with each piston, a chambered head
socured on the upper end of each piston
rod, & pipe secured in each head and ex-
tending down through the piston rod and
having its outer end projecting beyond the
outer end of the piston rod, the miouth of the
szid pipe being arranged %o face in the di-

-
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rection of rotation of the said engine and
said head being provided with an outlet
opening facing in the opposite- direction
from the mouth of said pipe, & rod con-
necting the piston rod of each cylinder on
one side of the crank pin with the piston
rod of each cylinder on the other side of
the crank pin and links operatively con-
necting said rods with said crank shaft, for
the purpose set forth. ,

In testimony whereof, I sign the forego-

20

26

ing specification, in.the presence of two wit- 30

nesses.
v FRANKLIN L. CHAMBERLIN.
Witnesses: ‘

B. C. Browy,
V. C. Lyxca.



