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UNITED STATES PATENT OFFICE.

FRANCIS W. BRADY, OF NEW YORK, N. Y.

L INTERNAL-COMBUSTION EN GINE.

No. 909,531.

Bpecification of Letters Patent.
Application filed October 23, 1906, Serial No, 340,132,

Patented Jan. 12, 1909,

To all whom it may concern;:

Be it known that I, Francis W. Braoy, n
citizen of the United States, and a resident
of New York, in the county of New York
and State of New York, have invented cer-
tain new and useful Improvements in Inter-
nal Combustion Engines; and I do hereby
declare the following to be a tull, 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.
1he nature of my invention will be un-
derstood from the following specification
and the accompanying drawings which illus-
trate and describe a two cylinder double
acting internal combustion engine embody-

Ing a preferred form of my improvements. -

Figure 1 is an end elevation of such an
engine, having two cylinders. Fig. 2 is a
top plan view of the same. Fig. 8 is a sec-
tion on the line 3—3 of Fig. 2, but on a

slightly larger scale. Fig. 4 is an elevation of

the common base plate of the'two cylinders.
Fig. 5 is a horizontal section of the same.
Iig. 6 is a developed vertical section through

the line 6—6 on I'ig. 4, and in a direction in- -

dicated by line 6—F6 on Fig. 5. Fig. Tis a
similar view on the lines 7—7, and Fig. 8isa
developed vertical section through the valve
chambers. - v

Referring to Fig. 1, the yoke frame A,
which is to be supported on a suitable foun.
dation, serves as support for the bearings of
the shaft C and this shaft is provided with
cranks C’ to which are attached the lower
ends of the pitmen D, which pitmen con-
nect at their upper ends with the hollow pis-
ton rods E.

Mounted on the yoke frame A are the ver-
tical posts F which support the common base
plate G. Two cylinder bodies H are secured
to the common base plate G by bolts I (see
Fig. 3) and these bolts I support a guide
ring K for the hollow piston rod E. Though
two cylinder bodies are here shown, it will
be understood that any desired number of
cylinder bodies may be supported on a single
base plate. This common base plate, which

Is preferably a casting, contains two recesses

¢ which form, when the parts are assembled,

‘the lower portions of the combustion cham.

bers of the cylinders. There are also formed
in this common base plate the ports ¢’ com-
municating with the chambers iy the valve
chambers ¢* containing the inlet and exhaust
valves @ and b, recesses ° adapted to form a

stuffing box for the piston rod; and cham-
bers ¢* which coact with similar chambers in

the cylinder bodies to form a water jacket.

The two cylinder bodies H are alike, and

a desgription.of one will serve for both.
Kach is a casting cylindrical in general out-
line closed at the upper end and having an

off-set portion containing the cylinder port
% and the valve chambers A’ for the inlet
and exhaust valves ¢’ and 5. The cylinder
body is formed with double walls affording
an intermediate space to form a water jacket.
This intermediate ‘space is separated into
two portions A? and A2 by the staggered
rib » which extends around the cylinder
across the intermediate space between its
walls, as shown in Fig. 8. This rib serves
to divide the water jacket into two cham.
bers, one of which surrounds the upper por-
tion of the cylinder and the upper valve
chamber, while the other.surrounds the lower
portion of the cylinder and, in conjunc-
tion with the chambers ¢4, in the -common
base plate, the lower valve chamber and the
outside of the hollow piston rod.  Water is
supplied to or withdrawn from this water
jacket throu
jection /# is formed on the rib » and extend-
Ing into the water inlet, thus serving to
divide the entering water into two streams,
one for each chamber of the water jacket.
It will be observed that the cold water is ad-
mitted at the central portion of the cylinder
chamber, and in order to prevent the exist-
ence of a complete horizontal section which
is not water-cooled, and consequent cracking
of the cylinder by the rib » the rib is stag-
gered in the manner shown in Fig. 3 in dot-
ted lines. ‘

The upper end of the interior of the cyl-
inder body is enlarged to form a chamber
#° so that when the parts are assembled the
interior of the cylinder is composed of g
lower chamber ¢, a chamber 4% in which the
piston reciprocates and an upper chamber
#°.  Between the two walls of the cylinder
body at the upper end, is cast a cylindrical
connecting piece 7, which is extended down-
wardly, concentric with the axis of the cyl-
inder to form a projection m/, hollow on the
inside and divided by the partition m? into
two chambers, which communicate with one
another at the lower end. This projection
m’ may be integral with the cylinder walls,
as shown, or formed of a separate piece
properly secured in place.

h a port w and a tapered pro-
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upper end of this projection is the plug =,
which is provided with two passages adapt-
ed to receive the water pipes »” and com-
municating. with the two chambers in the
hollow projection m’. By this construc-
tion a circulation of water may be main-
tained within the hollow projection. The
hollow piston rods E surround the pro-
jections m’ and are provided with packing
rings p engaging the interior surface of the

iston chamber and packing rings p” engag-
ing the cylindrical projection /.

It will be understood that when the parts
are assembled the cylinder bodies are se-
cured in- place above the respective cham-
bers ¢ in the commcen base plate by means of
the bolts I as shown. ,

Air is supplied to the four inlet ports by

. the pipes s and the products of combustion
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are exhausted through the pipes ¢ provided

with- mufflers w.
By this construction I am able to produce

a strong and compact double acting internal |

combustion engine of a small number of
parts,.in which the piston and other parts
are efficiently cooled.

What I claim, and desire to secure by Let-
ters Patent, is:— : : _

1. In an internal combustion engine, a
piston having a central orifice, a hollow pis-
ton rod extending: from one face of the
piston and-having its hollow interior regis-
tering. with the central orifice of the piston
to form a continuation thereof, and a pitman

- connec'ing the hollow piston red -to. the

crank-shaft of the engine, in combination
with a hollow projection extending from the
end. of the cylinder opposite the other face
of the piston into the chamber formed by

-the central orifice in the annular piston and

the hollow interior of the piston rod, the

suid projection being closed at its free end,
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and means for setting up a circulation of
cooling fluid in the interior of said hol-
low projection to cool the piston and piston
rod; substantially as described.

2. In an internal combustion engine, a
piston having a central orifice. a hollow
piston rod extending from one face of the
piston and having its hollow interior regis-
tering with the central orificc of the piston
to form.a continuation thereof, and a pit-
man cennecting' the hollow. piston red with
the crank shaft of the engine, in combina-

.tion - with a hollow  projection extending

from the end of the cylinder opposite the
other face of the piston into the chamber
fcrmed by the central orifice in the piston
and the hollow interior of the piston rod,
the said. projection being closed at its free
end and divided into a plurality of passages,
and: connections whereby a cooling: fluid
may be passed into one of the passages
within the hollow projection and out of an-

5 other to.set up a circulation therein and

909,531

cool the piston and piston rod; substantially
as deseribed.

3. In an internal combustion engine, a
cylinder body ¢losed at its upper end, a base
plate closing the lower end of said cylinder
body, a hollow projection extending down-
wardly from the upper end of the cylinder
and closed at the lower end, a hollow piston
and piston rod surrounding the projection
the said piston rod extending through the

base plate, and means for creating a circu--

lation of water in the hollow projection to

cool the piston and piston rod; substantiaily .

as described.

4. In a double acting internal combus-
tion engine, a cylinder body made of a
single casting containing a chamber 'in
which the piston reciprocates and a chamber
beyond the path of movement of the piston
forming a portion of one combustion cham-
ber, a base-plate closing the end of the cylin-
der body and containing a chamber form-
ing a portion of the other cumbustion cham-
ber, inlet and exhaust ports and passages
in the cylinder body and inlet and exhaust
ports and passages in the base-plate; sub-
stantially as described.
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5. In an internal combustion engine, a cyl-- -

inder body made of a single casting con-
taining a chamber in which the piston recip-
rocates and. a chamber beyond the path of
movement of the piston forming a portion

95

of one combustion  chamber, and a base- -

plate closing the end of the cylinder body
and containing a chamber forming a por-
tion of the other combustion chamber; sub-
stantially as devcribed.

6. In- a double acting" internal combus-
tion engine, a cylinder body made of a
single casting containing a chamber in:
which the piston reciprocates and a cham--
ber beyond the path of movement of the-
piston forming a portion of one combustion
chamber, a base-plate closing the end of the
cylinder body containing a chamber form--
ing a portion of the other combustion cham-
ber, and registering recesses in the cylinder
body and base-plate adapted to form water
jackets for the combustion chambers; sub-
stantially as described. _

7. In a double acting internal combus-

‘tion engine, a cylinder body made of a

single casting containing a chamber in
which the piston reciprocates and a cham-
ber beyond the path of movement of the
piston forming a portion of one combus-
tion chamber, a base-plate closing the end of
the cylinder body and containing a chamber
forming a portion of the other combustion
chamber, inlet and -exhaust ports and
passages in the cylinder body, inlet and ex-
haust ports and passages in the base-plate,
and registering recesses in the base-plate
and cylinder body adapted to form water
jackets for the combustion chambers-and the
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ports and passages in the base-plate; sub-
stantially as described.

8. In a double acting internal combustion
engine, a cylinder having double walls, the
intermediate space between said walls being
adapted to form a water jacket, a circum.-
ferentially extending partition near the lon-
gitudinal center of the cylinder dividing
sald water jackets into separate chambers
surrounding the respective combustion
chambers, and means for supplying a sepa-
rate current of water to each of said water
jacket chambers; substantially as described.

9. In a double-acting internal: combustion
engine, a cylinder having double walls, the
intermediate space between said walls being
adapted to form a water-jacket, a circum-
ferentially extending partition near the lon-
gitudinal center of the cylinder dividing
said water jackets into separate chambers
surrounding the respective combustion
a sep-
arate current of water to each of said water
jacket chambers from a single inlet; sub-
stantially as described.

10. In an internal combustion engine a
cvlinder having double walls, the interme-
diate space between said walls being adapted
to form a water jacket, a partition dividing
sald space into two chambers, a water inlet
spanning said partition, and a projection on
said partition extending into the water in-
let to divide the entering water into two
streams, one for each chamber; substan-

35 'tially as described.

11. In an internal combustion engine, a
foundation supporting an engine shaft, &
Plurality of pitmen on said shaft, a single

base-plate supported from the foundation, a
plurality of cylinders secured to said base-
plate, a plurality of hollow piston rods con-
nected to said pitmen and extending
through the base - plate into the respective
cylinders, an annular piston secured to the
end of each piston rod, a hollow projection
extending downwardly from the upper end
of each cylinder engaging the interior of its
piston and piston rod and closed at its lower
end, and means for creating a circulation of
water in each hollow projection; substan-
tially as described.

12. In an internal combustion engine, a
foundation supporting an engine shaft, a
plurality of pitmen on said shaft, a single
base-plate supported from the foundation, a
plurality of cylinders secured to said base-
plate, a-plurality of hollow piston rods con-
nected to said pitmen and extending
through the base-plate into the respective
cylinders, an annular piston on each piston
rod, a hollow projection extending down-
wardly from the upper end of each cylinder
engaging the interior of its piston and piston
rod and closed at its lower end, means for
creating a circulation of water in each hol-
low projection, and registering recesses in
the base-plate and the respective cylinder
bodies adapted to form water jackets; sub-
stantially as described.

In testimony whereof T affix my signature,
in presence of two witnesses.

FRANCIS W. BRADY.

‘Witnesses:
Lew C. Mooz,
Avug. TREADWELL, JT.-
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