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UNHTED STATES

I’a,tented December 29 1903

PaTENT OFFICE. B

HERBERT GEORGE UNDERWOOD,

OF STAMFORD, CONNECTICUT, ASSIGNOR

TO THE INTERNATIONAL POWER VEHICLE COMPANY, OF STAMFORD,
- CONNECTICUT, A CORPORATION OF WEST VIRGINIA.

EXPLOSIVE-ENGINE.

SP_EGIFIGATION ferming part of Letters Patent No. 748,029, dated December 29, 1908.
| | Application filed July 14,1902, Serial -Ne.115.506; (No model.} |

To all whom it may concern:

Be it known that I, HERBERT GEORGE UN-

'DERWOOD, a citizen of the United States of

America, and a resident of Stamford, county
of Fa,lrﬁeld and State of Oonnectlout have
invented certain new and useful Improve-

mentsin Explosive-Engines, of Whleh bhe fol-.

lowmg is a specification.
My invention relates to eertam lmpreve-

ments in expleewe -engines, and especially to

means for insur ing a circulation of air around
the walls of the eyllnder for cooling it and

for foreing the air so heated into the cylmder |

to form a part of the explosive charge by clos-

ing the forward end of the eylmder and pro-

viding suitable ports Whereby the movement

of the piston-head therein provides for the
pumping action before specified.

In my prior patent, No. 666,827, of Janu-
ary 29, 1901, an engine having the general

construction herein specified is shown, but

not claimed, the claims on the feature above

specified having been canceled in response to.

arequirement of division by the Patent Office.

My invention therefore consistsin the con-
struction of the cylinder of an explosive-en-
gine in such a manner that while provision
is made for connecting the piston with the
crank-shaft the forward end of the cylinder
serves as a pump to draw air through cool-

ing-chambers in the wall of the eylinder and

in the construction, arrangement, and com-
bination of the several parte of which it is
composed, as will be hereinafter more fully
deseribed and claimed.

Referring to the eceempenymﬂ' clla,wmcrs,
in which eorreepondmg parts are designated
by corresponding marks of reference, Flgure
1is a central longitudinal section embodymg
my invention, a,nd Fig. 2 is a tra.neverse Sec-

tiou on lines 22 of Flg 1.

It has heretofore been proposed to place a

closed extension upon the forward end of the

cylinder and to mount the crank-shaft there-

in, using the closed interior of the extension

as a part of the air-pump; but this is at-
tended with the disadvantage that the com-
pressed air confined in the casing blows the
oil out of the crank-shaft bea,unﬂ's which
therefore soon heat.

of adiaphragm os,meunted on and closmﬂ' the

| improved device, which, as shown, consists

forward end of the cylinder b. The eentra,l
portion ¢ of this diaphragm is by preferenee- |

‘made tubular, fitting snugly within the for-
‘ward end of bhe cylinder and extending rear-

wardly thereof, the rearward exterior portmn
of the tubular extenemn being reduced in di-
ameter, as at d. The piston- “head e is cup-
sheped having a central recess on its front
face, into Whleh on the forward movement of

the piston-head the tubular extension is

adapted to enter. The rearward end of the

tubular extension is provided with a head f

and a packing-box g, through which the pis-
ton-rod A, carrying the piston-head € on its
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rearward end, is adapted to travel, a circular

cross-head 2 being carried on the forward end
of the piston-rod and being guided by the in-
ner face of the tubular extension, whiech is
bored to receive it. "I'he usunal eonueetmg«
rod 7 and crank-shaft & is provided, the lat-

ter being carried in the for ward extensmn [

of the eylmder b.
Suitable peesan'e-weys are prowded in the
walls of the engine and on the engine struc-

| ture toserve as ports for the air-compressing

pump formed by the tubular extension and
the piston-head and to pass the air around
the eylinder and parts thereof and to lead it
to the interior of the cylinder. In the draw-

‘ings I have illustrated these passages as the
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passage m, leading from the valve-controlled -

port n to the port o, formed in the side of
the explosion- eyllnder near the forward end

thereof, and to the cooling-ecylinder p, sur-
reundmg the expleemn-head b', and the pas-

‘sage ¢, leading from the _ceolmg chamber to

the air-induction ports rotf the eylinder. In
the walls of the cylinder is_ also located the
oil-hydrocarbon injector q', which communi-
cates with the 1nter10r of the cylinder by the
passage-way ¢°. A suitable exhaust-port s is

also provided, as mdlca,ted in detted lines in

Fig. 1.

In the opelatlon of my invention it w111 be
seen that with the partsin the position shown
in Fig. 1 upon the forward movement of the
piston-head the latter will slide over the re-
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It 1s obvieted in my | duced forward extension ¢, which enters the 100
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depression in its forward face and compresses

the air therein, which has been admitted-
‘through the valve n and passage - way 7.

When the piston- -head has about completed
its movement, it uncovers the air-induection
port r, and the compressed air rushes through
the cooling-chamber p and passage-way q to
the interior of the cylinders.
turn of the parts to the position shown the
piston-head closes the air-induction port r,
and atmospheric pressure opens the valve n

and air rushes into the vacaum formed be-

tween the forward face of the piston-head and
the rearward extension of the diaphragm.
This operation will be continued on each suec-
cessive stroke of the piston.

- It will be seen that by my invention I am

enabled to relieve the forward extension of

the eylinder and crank-bearing from all pres-

sure and that by my lmpmved form of dia-
phragm, with its improved form of extension,
I provide an effective guide for the piston-
rod and an effective packing therefor, inas-
much as not only does the packing-box serve
to restrain the passage of air, but that the
cross-head itself serves as an auxiliary re-

Upon the re-

r’

| forward end and an explosion-head, a piston-

748,029

étminer and packing, while the cup-shaped

head, in combination with the tubularexten-

sion, provides a large bearing between the

piston-head and cylinder with a total dis-
placement of the air contained therein, and
this with great compactness of the parts.

Having thus fully described my invention,
what I claim as new, and desire to secure by
Letters Patent of the United States of Amer-
ica, 18—

In an explosive - engine, the combination
with an explosion-cylinder, having a closed

head in the cylinder, a valve-eontrolled air-
induection port at the rear end of the cylin-
der, a passage therefrom to the forward end
and a piston-controlled air-passage connect-
ing the rear end of the first passage and the
cylinder, and extending around the plston-

“head, substantially as descnbed

Slgned at Stamford, Connecticut, this 25Lh
day of June, 1902.
HERBERT GEORGE UNDERWOOD.
Witnesses: | |
WM. F. WATERBURY,
WM., H. BomPp.
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