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To all, whom it may concern:

Be it known that I, THOMAS W. HENDRY, a citizen of

the United States, residing at San Francisco, in the

county ol San Francisco and State of California, have

invented a2 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 area of the inlet port
through which the explosive mixture
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 cennection, & further object

18 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, o

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

der. , S |
With these and other objects in view, as will more

- fully hereinafter appear, the invention consists in cer.

taln novel features of construction and arrangement of
~ parts, hereinafter fully described, illustrated in-the ac-
. companying drawings, and particularly pdinted cut in
30

the appended claims, it being understood that various

- changes in the form, proportions, size snd minor details

of the structure may be made without departing from

- 3H
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the spirit or sacrificing any of the advantages of the in-

vention.

In the accompanying drawinga:-Fighre 1 is a sec-
- tional elevation of an internal combustion engine con-

structed in accordance with the invention. Fig: 2 is

an elevation of & portion of the cylinder, parts ‘being
broken away in order to more clearly illustrate the con-

struction. Fig. 8 is o transverse sectional view of the
piston and cylinder on the line 3—3 of Fig. 1looking in

- the direction indicated by the arrow. Fig. 4 is a de-
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tail petspective 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,. - .. = | -'.
The engine forming the subject of the ‘present . in-

vention is of the two cycle type, and the cylinder 10
and crank cssing 11 are firmly bolted together, and suit-,

passes to the cyl-

quaniity of explosive mixture passing into said cylin-

-a.ble"packiﬁgs empld'yed for the purpose ;;)f preventing

ing the in stroke of the piston. - |
In the cylinder is arranged a trunk piston 12 that is

the escape of any of the gases from the crank casing dur-

1o of any ordinary construction.

balance wheels

55
connected by a rod 13 to a crank on the main shaft 14, |
| the latter being provided with suitable

The wall of the cylinder is provided with.numerous ‘.'

openings 16 through which the products of combustion
escape as the piston nears the limit of its inward move-
ment on the working stroke, the exploded gases passing’
into a suitable chamber 17 which may be connected to
a muffler or similar device if desired. These ports are
controlled by the piston and are not opened until said
piston has nearly completed the working stroke. Im-
mediately below the exhaust port 16 are inlet ports 18
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leading from a chamber 19 that is in communication

Wwith 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 caging, and as soon as

+ the ports 18 are uncovered, a quantity of explosive mix-

Nl By ki

|

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 into 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 head or cover 21, and this casing
communicates 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,

and its discharge end is at the exact center of the pis- -

ton, the walls of the port being arranged on slightly

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 deflected down-
ward under the cylinder-wall, sweeping the fe_’:ﬁplﬂd_ed
charge beforeit.” =~ . & o
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‘convergent lines, so that the stream of explosive mix-
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In order to control the *queed and power of the en-
eine, provision is made for adjusting the available

area of the port 24, The walls of the port 24 serve as
guides for a valve 28, the inner face of the valve being
arranged on an arcuate line corresponding to the curva-
ture of the bore of the vylmder and forming a part
thereof, while the remaining portion of the valve seats
within the casing 20. 'To this valve is secur ed one end
of a valve stem 29, guided by an open ing 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 pernit any desired adjustment of the
pGSlthIl of the valve, and by. thus increasing or de-
creasing the area of the inlet port, the speed and power |
‘of the engine may healtered in accordance with circums-
The stem 29 may be manually controlied or

stances.

it may he connected to a suitable governing mechan-

20
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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 modified construction illustrated in Fig. 8,

the wall-of the cvlinder is, provided with numerous

ports 247, all of which serve as inlet ports, and these

“ports open at a seat on which slides a valve 28/, the

valve being ad]ustahle in order to close or open any

desired nwnber of ports, and thus contrel the gian-

tity of explosive mixture p:assmrr into the ¢y 1inder.
 Mountéd on the main shaft 14 is a governor 40 having
a movable sleeve 41, prov ided with an annular groove

for the reception of one arm of a bell erank lever 42
“that is pwoted on a bracket 43 secured to the crank
~casing. The opposite arm of the lever is connected to
- the valve stem 29 so that the position of the valve
”may be adjusted in accordance with the speed of the
engine. . : -

-t Wall be seen that by adjusting the pos1t10n of the

| Vah'e the quantlty of e}:ploswe mixgure passmﬂ- to

—
'

‘through which

859,383

.the cyhnder may ‘hé. mcreased or dilninished, and the

engine is thus placed undep perfect. control.

Having thus described the 1nvnntmn what 15 Clanmf-d
iS:I—“ |
" 1. 'The combination with a cylinder having a port in its

i Wﬂll of a valve mounted in the port and having its inner

face econforining to the curvature of the cylinder Dbore,

and means for gradually moving the valve to alter the ef-

fective area of the port.

9. The combination with a cylinder having anp 11119t‘_
port in its w all, of a valve ognided Ly the walls of the port,
| the inner face of said valve being arranged on a curved

line following the contour of the cylinder borve,
2 The combination with a cylinder having an inlet port
fm med in its wall, of a valve .casing surrounding the peort

and through which the charge passes to said port, a valve

auanged within the ecasing and a valve stem extending
outside the casing, the inner face of the valve being in
alinement with ‘the hore of the cvlmdm and .curved to con-

form thereto, -hﬂlﬁ valve being guided by the walls of the
- pmt . . o
4. The combination with a cylinder having an inlet port
in its -wall, of a valve casing surrounding the -port. and
h the charge passes to the port, a valve ar-
ranged within said casing and extending through the port.
“the inner face of the valve being curved to follow the. con-:

tour of the bore of the cylmdm the valve Htendlng in-

ward to a point in alinement ‘with the ¢ylinder bore, and a
stem ‘EH{‘HIEd to qald valve and projecting through the
:Cﬂ"}ln“ »

. The combination with a Lylmdm hﬂmng an inlet port
in 1ts wall, .of a valve ca%ing surrounding the port, a re-

movable cover .or head for the valve casing, said ‘head hav-
| mg an inwardly extending .guiding lug, a valve arranged
within the casing .and fitting partly In the port and a
valve . stem extending through the guldlng lug,” and a°
stuffing box carried by the removable head and thmuﬂ'h

which said c;tem also extends.
In testlmony that I claim the fmegmng as my .own, I

have hereto affixed my signature in the presence of twn
witnesses, - |

| | THOS. W, HEND,RY.
Two witnesses :
GEROo. ‘H. WOODWARD,

Hirey E. ANTHONY.
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