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. UNITED STATES PATENT OFFICE.

" No. 899,216, " -

To all whom it may concern: C '
Be it known that I, Tnoaas W. HExDRY,
& citizen of the United States, residing at
San Francisco, in the county of San Francisco
5 and State of California, have invented a new
~and useful Internal-Combustion Engine, of
which the following is a specification. -

- This invention relates to internal combus- |

tion engines, and-has for its principal object
to provide a novel form of engine of that
class in which the piston is provided with an
.inlet port that is arranged to' alternately
open and close communication with a port
leading to the crank case or other point of
supply, the piston port in the present con-
struction bemg arranged to direct the ex-
plosive charge in a direct stream into the cen-
" trai portion of the cylinder and explosion
chamber. :

10

15

20
shape the piston port and the discharge noz-
zle leading therefrom as to effectually direct

- the stream of explosive compound in a
straight line, axially of the explosion cham-
ber, avoiding danger of spreading of the
stream until it:strikes the head of the cham-

“ber, and preventing loss through premature

P excape through the exhaust ports. :
P - _ With-these and other objects. in view, as
30 will more fully hereinafter appesdr, the inven-
tion consisis in certain novel {eatures of con-
struction and arrangement of parts, herein-
after fully described; illustrated in the ac-
companying drawings, and. particularly

- : . 35

understood that various changes in the form,
proportions, size and minor details of the
structure may, be made without departing
from the spirit or secrificing any of the ad-
vantages of the invention. :

In tlie accompanying drawings:—Figure 1
is a sectional elevation of an internal com-
_ bustion engine constructed in- accordance
) with the invention. TFig. 2 is a sectional
plan view of the same on the line 2—2 of
Fig. 1. . Fig. 3 is a datail perspective view of
the controlling valve detached, paris being
broken away in order to more cﬁearly iltus-
trete the construction. Fig. 4 is a detail

s
45

50
- ! © - -mechanism. .
e - Similar numerals of reférenceare employed
L - +to indicate corresponding parts throughout
the several figures of the drawings. .
" 53 ., The crank casing 10 is provided with bear-
- ings of any desired type for the support of a
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Specification of Letters Patent.
. Application filed Novemher 6, 1906, Serial No, 342,247,

A further object of the invention is to'so

pointed out in the appended claims, it being |

verspective view of the valve adjusting

St

THOMAS W. HENDRY, OF SAN FRANCISCO, CALIFORNIA:" .

i INTER_-N-_AL-’(_JOMBUSTION ENGINE.

main'crank shaft 11 which is connected to
the trunk piston 12-by a suitable rod 13.

Patented Sept. 22, 1908..

To the crank casing is secured the cylinder ‘

14, the explosion chamber of the latter bei
‘surrounded by a water jacket 15 through

which water or other fluid may be circulated
from an inlet 16 to a discharge 17.... ... -

At one.vide of the cylinder-is arranged a
passage 20 communicating at its lower end

inlet port 22 that is in communication with
the carbureter or other source of gas supply,
a charge being drawan in through this port en
the compression or out stroke of the piston,

and being delivered into the crank casing,;.
while on the working stroke of the piston the -
78

charge drawn int6 the erank casing will be

60

65
with the crank casing, and at its upper-end '
with a port 21 which leads through the wall |
of the cylinder, and this passage 20 has an -

70

compressed and forced through this passage - -

to the port 21, and from thence to the eyl-
inder. . o '

" In order to direct the explosive charges
into the central portion of the eylinder and

thus sweep out the products of combustion.

resulting from an explosion of a previous
stroke, the piston is provided with a passage
23, opening at one sule of the piston and ar-

ranged to communicate with the cylinder
port 21. . The passage 23 terminates in a dis-

“charge nozzle 24 disposed: at the axis of the

piston and arranged to direct the volume of

the incoming charge in the axial line of the

cylinder and the ¢xplosion chamber.
In devices of this general class I have

80
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found it impracticable to eflectively direet

the stream of gas satisfactorily in perfectly
straight lines with the axis of the cylinder.
Where the passage in the piston curves
from the in{)et end to the nozzle. the in-
coming stream of gas will hug the curved
wall for a_short distance and then will re-
bound and be deflected out of the axial line
and will strike against one or the other side
of the cylinder. TIn carrying out the present

95

100

invention, this difliculty is overcome by em--.

ploying a pocket 23" 'in alinement with the

inlet end of the passage 23, and in advance

of the nozzle, the Yottom of the pocket
bulging or concaving away frcm, andp being
disposed beyond that wall of the nozzle dis-
tant from the inlet end of the passage. . Asa
result. of this construction the incoming
stream of gas passing through the straight
portion of the passage will strike against the

108

110 -

concaved or outwardly bulged wall of the
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~of discharge ports 26, al} of which communi-

40 which

“ ] . 889,216

pocket, and the stream wil! rebound to a cer-
tain extent against the inflow, so that its
force will be somewhat checked, causing the
- volnme of gas to issue from the nozzle in

-5 straight lines, in the direct ‘axis of the cylin-

_der, striking against the central ‘portion -of
the head of the explosion chamber and
thence being deflected downwardl
side th> side walls of the cylinder to fo*-e out

10 the burned gases of Jhe previously vxploded

. charge. It will, furthermore, be noted that
the discharge end of the noz:le is somewhat

above the lowermost edges of the discharge |

ports, so that there will be no chance f lat-

-15 eral escape of the charge, and the body of

products of combustion which is swept down
along the walls of the explosion chamber and
cylinder may strike against the top of the

iston, and thence pass out through the ex-

20 haust ports without mingling with the en-

tering charge.  The top of the piston is fur-
ther provided with a lip 25 at the inlet side,
whicl: at all times extends above the top of

the valve which controls the main inlet port,
~ 25 so-that said valve will never be exposed to

the action of the products of combustion,

and no deposits. of carbon or other residue -

can form to prevent movement of the valve.
That wall of the cylinder Op})osite the in-
»ort 21 is provided with a large number

cate with an arcuate chamber 28 from which
leads the main exhaust 29.  These discharge
ports afford amrle opportunity for the es-

35 cape of practically all of the products of com-

bustion, so that there will he o appreciable
residue left over 16 reduce the quallity of the
fresh charge. o
In the upper portion of the passage 20
constitutes a valve chamber is ar-
ranged a slide valve 30, the body portion of
* the  valve being substantiaily rectangular in
form and being provided at that end nearest
the main cranﬁ shaft' with a projecting

45 flange 31 that extends through the port 21,

and the inner face of this flange is shaped to
. conform-exactly to the hore of the cytinder,

so that thpre can be no passage of gas be- |

along-

't{v.een .the.‘.‘pist,on- and the wvalve. When

this valve is moved in the direction of the
crank shaft, the effective area of the port 21

will be decreased, and when moved in the -
i opposite direction the effective, area of tta

port will be increased. . »
In the outer face of the valve 30 is'an elon-
gated slot 32 arranged for the reception of a

Pin 33 that projects from a disk 34, said disk

being carriec by a suitable rock shaft 35 ex-

tending through a stuffing box 36. When .

the shaft is turned, the pin 33 will ride in the
groove 32, anid will move the valve to alter
the effective area of the port. In the present
instance the shaft is shown as carrying a
rocker arm 37 which may form a lever for
turning the valve, or the rocker arm may be
connected to a suitable valve operating
mechanism of any desired type. : :

- - 'With a valve and valve operating mechan-

ism constructed in accordance with this in-

vertion the engine is at all times under per-

fect control, and its operation may be regu-

lated at any speed. - -
T claim:—

Iz an internal combustion engine, a cylin-
15

der having discharge ports, and an inlet port,
a piston having a laterally extended straight

50
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70

wall passage arranged to communicate with

the inlet port, the piston passage terminating
in-a short nozzle at the center of the piston
head in the line of the axis of said piston,the

80

wall of the said passage opposed to and dis- -

tant from said port being provided with &
rcurved pocket concaving

or bulging away
from said inlet
pingement of the charge thereagainst and by
which the foree of the stream of incoming gas

i is broken and the stream is thence deflected
¢ through the nozzle in a straight ]ine follow-

ing the axis of the cylinder. _

%nrtestimony that I claim the foregoing as
my own, I have hereto affixed my signature
in the presence of two witnesses, ‘

- THOMAS.W. HENDRY. .
Witnesses: _

- ALEXANDER DuEav,
Georee DuEav.
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