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'UNITED STATES PATENT OFFICE,

THOMAS W. HENDRY, OF SAN FRANCISCO, CALIFORNIA.

INTERNAL-CQMB USTION  ENGINE.

No. 859,383,

Speciﬂcation- of Letters Patent.

Patented July 9, 1907,

Applic‘ation filed October 31,1806, Serial No. 286.290.

To all, whom it may concern:

Be it known that I, THomMas W. HEeNDRY, 4 citizen of
the United States, residing at San Francisco, in the
county of San Francisco and State of California, have
invented 2 new and useful Internal-Combustion En-

- gine, of which the following is a specification.

This invention relates to internal combustion en-

gines, and has for its principal object to provide means |

for-accurately controlling the speed and power of the
engine by varying the effective sies of the inlet port
through which the explosive mixture passes to the cyl-
inder or explosion chamber; :

A further object of the invention is to provide an im-
proved form of engine in which the inlet port is formed
in the piston, and in this connection, a further object
is to provide a two cycle engine in which the stream. of
fresh gas or explosive compound is directed into the
central portion of the cylinder to more. effectively
sweep out the exploded charge through ports formed
at the periphery of the cylinder, .

A still further object of the invention is to provide a
novel form of cylinder and a valve for controlling the

quantity of explosive mixture passing into said cylin-

der. ) : -
With these and other objects in view, as will more

. fully hereinafter appear, the invention consists in cer-

30

tain novel features of construction and arrangement of
parts, hereinafter fully described, illustrated in-the ac- .

companying drawings, and particalarly pointed cut in
the appended claims, it being understood that various

* changes in the form, proportions, size and minor details
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of the structure may be made without departing from

the spirit or sacrificing any of the advantages of the in-

vention. : .
In the accompanying drawings:—Figure 1 is a sec-

tional elevation of an internal combustion engine con-

structed in accordance with the invention. Fig: 2 is
an elevation of a portion of the cylinder, parts ‘being
broken away in order to more clearly illustrate the con-
struction. Fig. 3 is a transverse sectional view of the
piston and cylinder on the line 8—3 of Fig. 1looking in
the direction indicated by the arrow. Fig. 4is a de-
tail perapective view of the controlling valve. Fig. 5
is & detail sectional view, illustrating a modified con-
struction of valve and inlet port. )

Similar numerals of reference are employed to indi-
cate corresponding parts throughout the several figures
of the drawings. o '

"+ The engine forming the subject of the present. in-
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vention is of the two cyéle type; and the cylinder 10
and crank casing 11 are firmly bolted together, and suit-,

able packings employed for the purpose of preventing
the escape of any of the gases from the crank casing dur-
ing the in stroke of the piston. "

In the cylinder is arranged a trunk piston 12 that is

connected by a rod 13 to a crank on the main shaft .14,‘

| the'latter being provided with suitable balance wheels

15 of any ordinary construction.

55

~ The wall of the cylinder is provided with.numerous -

openings 16 through which the products of combustion
escape as the piston nears the lHmit of its inward move-
ment on the working stroke, the exploded gases passing’
into a suitable chamber 17 which may be connected to
2 muffler or similar device if desired. These ports are

"~ controlled by the piston and are not opened until said

Diston has nearly completed the working stroke. Im-
mediately below the exhaust port 16 are inlet ports 18
leading from a chamber 19 that is in communication
with a carbureter or any other source from which an ex-
plosive mixture may be drawn. These ports are, also,
under the control of the piston and are opened when the
latter reaches the limit of its out stroke. The out stroke
of the piston creates a partial vacuum in the lower por-
tion of the cylinder and crank casing, and as soon as
the ports 18 are incovered, a quantity of explosive mix-
ture will rush into the lower portion of the cylinder to

fill the vacuum. On the down stroke of the piston this

charge will be compressed, and at about the time the
piston'is opening the exhaust ports, communication is
established between the upper and lower ends of the
cylinder and the.explosive mixture now compressed
forces its way ihto the upper portion of the cylinder and
drives out the exploded charge. ' .
Arranged at one side of the cylinder is a, valve casing
20, having a suitable heéad or cover 21, and:this casing

cominunicates with the cylinder through two ports 23 -

and 24, the port 24 being placed in communication

with a port 25 formed in the piston, when the latter

reaches the end of the working stroke. This port 25
extends in a radial line to the center of the cylinder,
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and its discharge end is at the exact center of the piss -

ton, the walls of the port being arranged on slightly

convergent lines, so that the streamn of explosive mix- °

ture- passing through the port will be somewhat con-
tracted and will be directed in a straight line toward
the outer end of the cylinder, affording an opportunity
for the escape of the exploded charge through the nu-
merous ports 16 formed in the periphery of the cylinder.
The stream of fresh ‘gas strikes -against the center of the
outer end. of the eylinder; and then is deﬂectged'down-
ward under the cylinder-wall, sweeping the exploded
charge beforeit. =~ .’ - '
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In order to-control the épeed and power of the en-’

gine, provision is made for adjusting the available
area of the port 24, Thé walls of the port 24 serve as

guides for a valve 25, the inner face of the valve being |

arranged on an arcuate line corresponding to the curva-
ture of the bore of the cylinder and forming a part
therepf, while the remaining portion of the valve seats
within the casing 20. 'To this valve is secured one end
of a valve stem 29, guided by an opening formed in the
lug 31 of the cover 21, the end of the valve stem extend-
ing out, through a suitable stuffing hox 32, and being so

arranged as to permnit any desired adjustment of the

posmon of the valve;, and by. thus increasing or de-
creasing the area of the inlet port, the speed and power
of the engine may bealtered in accordance with circum-
stances. The stem 29 may be manually controlled or
it may be counected to a suitable governing mechan-
ism operated by the engine in order to permit auto-
matic adjustment of the. position of the valve in ac-
cordance with the speed of the engine.

In the moditied coastruction illustrated in Fig. 5,
the wall of the cylinder is, provided with numerous
poits 247, all of which serve ag inlet ports, and these

" ports open at a seat on which slides a valve 287, the

valve being adjustable in order to close or open any
desired. nwmber of ports, and thue contrel the guan-
tity of explosive mixture passmﬂr into the cylinder:
Mounted on the main shaft 14 is a governor 40 having
a movable sleeve 41, provided with an annular groove

for the reception of one arm of a bell erank lever 42

that is pivoted on a bracket 43 secured to the crank

wasing. The opposite arm of the lever is eonnected to.

: the valve stem 29 so-that the position of the valve

35

may be adjusted in accordance with the speed of the
engine.

It will be‘ seen that by adjusting the posmon of the |

valve, the quantity of explosive mixture passing to

859,383

the cyhnder may ‘he. 1ncreased or diininished, and the
engine is thus placed under perfect control.

Having thus described the invention, what is claimed
is—
" 1. "The comhination with a cylinder having a port in its

- wall, of a valve mounted in the port and having its inner

face conforming to the curvature of the cylinder Dore,
and means for gradually moving the valve to alter the ef-
fective area of the port.

2, The combination with a cylinder having an inlet
port in its wall, of a valve guided Ly the walls of the port,
the inner face of said valve being arranged on a curved
line following the contour of the cylinder bove.

3. The combination with a cylinder having an inlet port
formed in its wall, of a valve casing surrounding the port
and through which the charge passes to said port, a valve
arranged within the casing and a valve stem extending
outside the casing. the inner face of the valve being in
alinement with ‘the hore of the cylinder and curved to con-

form thereto. -sald valve being guided by the walls of the

pmt

4. The combination with a cylinder havmg an inlet port
in its wall, of a valve casing surrounding the -port. and
through which the charge passes to the port, a valve ar-
ranged within said casing and extending through the port.
the inner face of the valve Dbeing curved to follow the.cony
tour of the bore of the cylmdex, the valve -extending in-
ward to a point in alinement with the dylinder bore, and a
stem secured to qald valve and projecting through the

casing. -

5. The combination with a cylinder havxng an inlet port
in its wall; of a valve casipg surrounding the port, a re-

movable cover or head for the valve casing, said head hav-

ing an inwardly extending guiding lug, a valve arranged

within the casing .and fitting partly in the port, and a
valve stem extending through the guiding lug, and a-

stuffing box carried by the removable head and through
which' said stém also extends.

In testlmony that I .claim the foregoing as my own, T
have hereto affixed my mgnatme in the’ presence of two
witnesses.

THOS. W. HENDRY.
Two witnesses :
Gro. H. 'WOODWARD,
Harry E. ANTHONY.
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