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To-all whom it may concerny

- Be it known that-I, Warp G, Winsianms,
a citizen of the United States, and a vesident
of Brandon, in the county of Fond du Lac
and State of Wisconsin, have

mvented cor-
tain new and useful Improvements in In-
i

ternal-Combustion Engines; and I do bere-

by dectare that the following is a full, clear,
and exact description thereo?
ing had to it
to tf it

rawings, and

e accompanying d
@ accompanying
s of 1

\

of this specification.

My invention relates to improvements in
rnal combustion engines of that type
wherein the explosive power wof the fuel
tsed ig ge ek In# separale combustion
chamber adjacent o and co ¥

; nunicating
with a cylinder, whereby the force of the
exploded fuel will act upon a piston movable
j id eylinder; the invention being; more
particularly applicable to 2 two cycle e ¢l

O
prov
compy
increased shorily before tlie end of the
compression strole. of the piston, wheveby
the proper vaporization of the fuel will be

Iy ineressed, ' L

Another object of the invention is to pro-
de a construction whereby the passage-
y between the compression chamber and

in which the degree. of

i

be closed or restricbed 'as the
former nears the end of its compression
rolee, thereby codperating with the mo ving
pigbon o increzse the pressure of the air

piston in the

)

in the compression chamber, and provide for

a more thorough mixtere of the air and

fuel
and » more efficient vaporization.

Another object of my invention is to

provide in such an engine a spring con-

Jrolled, movable valve adapted to close or re-
‘stricf a communicating passagewny located
and ' combustion

between the compression
chambers, when the piston is near he end
of ifs compression stroke, and yet permit
the piston to continue its movement and o
complete the siroke. ,

These and other objects will be fully
realized as I proceed with wy specification.

In the drawings: :

- Figure 1 illustrates in a central, vertical,

sectional view, an engine of the fwo eyele’
type embodying my invention.

Fig. 2 is a central, vertical, sectional view
showing
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a form of wf}.ve‘cbnstg'uc‘tio_n carried there-
by, different from that illusirated in Fig, 1.
fig. 3 is 2 plan view of a piston showing
another modified form of valve construction.
Fig. 4 is a transverse, sectional view,
talen upon the ling 4—4 of Fig. 8, 0f the
piston illustrated therein.
Fig. 5 is a face view of 2 modification of
the spring shown in Figs. 3 and 4.
Fig. 6 is a side view of the modified Torm
e spring shown in gl 5,
T illustrates yet snother modifica-
- ’ .

“ion of the spring shown in b ig. 5.
' Fig. 8 i a sectional view showing a mod-
ifieation of the form of structure generally

ed in Fig. 1.

Referring now to Fig. 1 of the drawing,—
in which T have chosen o illustrate my. in-
vention as applied to a two cycle engine, A

represents the base or support for a cylinder

B. P iz a piston, movable in the cylinder B,
the latteti having a compression chamber ¢
connected with a combustion chamber D,
The piston P is connected in the usual way
fo-a shaft, not shown, by the connecting rod

The piston P, in this instance, is pro-

!v}a» )
face 1 with a suitable recess 2,

vided in its
within which is located a spring 5, which.

spring mny be secured ab one end in said

70

vE

&0

85

: s 2 hy the serew 8.V is a valve pro-
vided: with, a valve stem 4, which latter
basses through a“suitable aperture 5, in a
face plate G on the piston P. Said- valve

stem s mounted on its inner end at 7 fo

~the end of the spring S. The valve stem 4

15 preferably provided with a collar or

-shouider 8, which shoulder, in the reciprocs.-

tion of the valve V, will normally - rest

“against the side of the face plate 6, thereby

fimiting the extent of the outward move-
meng of the valve, with respect to fhe face
of the piston P, due to the infinence of the

-spring 8. The depth of the recess 2 s such,

28 to permit of such inward movement or vo-
ciprocation of the valve V, as that its inner
face 9 may, as hereinatter explained, contact
with the face of the piston P or the face
plate 6 thereon. : ' ‘

The combustion ¢hamber D is
with a passageway 11, which affords com.-
munication between the compression cham-
ber C and the combustion chamber D. Tn
this instance, the passageway 11 talkes the
complemental form of the valve V and con-
stifutes 2 valve seat, whereby the passage-
way 11 may he ccmpletely closed af proper

provided
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times by the valve V. A small fuel cham-
ber 12 is located in the shell of the combus-
tion-chamber D, and is connected with a
source of fuel supply at 13, controlled by a
ralve 14, Trom this chamber 12, a small
conduit or feed port 15 opens into the con-
bustion chamber ). A relatively small con-
duit or passageway 16 leads from the com-
pression chamber (' tq the combustion cham-
ber D, and opens into the latter in close
proximity to the feed discharge end of the
conduit 15. The passageway 16 is connected
with the fuel chamber 12 by a branch pas-
sage or conduit 17, one leg of which, at least,
15 horizontally arranged, as shown at 18,
Any suitable means for igniting the fuel in
the combustion chamber. D may be em-
ployed, and I have shown a conventional
spark plug 19 to indicate such means. The
engine cylinder B is provided with an inlet
port I and an exhaust port .

The operation of the engine thus illus-
trated in Fig. 1 is such that on the power
stroke of the piston P, the valve 14 is raised,
and the fuel is admitted to the chamber 12,
either by a forced feed (or any suitable
means, not shown), and the consumed gases
are exhausted throngh the port E. A fresh
supply of air is admitted through the inlet
port 1, and upon the compression stroke of
the piston P, the usual compression takes
place in the chamber C. When the piston
moving on its compression stroke, nears the
end 20 of the eylinder B, the valve V pro-
jecting outwardly: from the face of the pis-
ton by veason of ifs being mounted upon the
spring S, will contact with its seat and cloge
the passageéway 11 hefore the end of the
compression stroke. The further ovement
of the piston P to complete the compression
stroke, will by reason of the passageway 11
being closed and the conduit or Passageway
16 being relatively small, result necessarily
In an increased pressure in the chamber C,
so that air under high pressure will be
forced through the conduit 16 and to some
extent ‘throngh the passageway 17, 18 and
15, and close the valve 14, The fuel will
thus be forced through the chamber 12 and
the passageway 15, thoroughly and com-

-pletely mixed with the air and the desived

vaporization will occur.
It will be understood, of course, that after

" the valve V has closed the passageway 11, the
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movement of the piston P will not ho arrest-
ed but the further compression stroke move-
ment of the piston will continue, the relative
position of the valve and piston heing

changed. Tn such further movement. the
valve stem 4 will be actuated against the

force of the spring S. until as
face 9 of the valve will approximately touch
the face 10 of the piston.

Upon the sparking means being applied,
the explosion takes place in the combustion

stated, the

1,345,723

chamber D. Immediately and hefore the
force of the explosion is exhausted, the valve
Vs unseated, and the passageway 11 is
again opened (there heing sufficient clear-
ance between the rear face 9 of the valve
and the face 10 of the piston for this pre-
liminary valve movement), and the full
force of the explosion is thus practically
and almost instantuneously exerted upon the
entire face of the piston, forcing it hack.

This avrangement whereliy the valve clo-
sture for the bassageway 11 is yicldingly
held away from the face of the pisten, dur-
ing the major portion of the compression
stroke, and shifts its position as the piston
approaches dead center or the end of the
compression stroke, is of great advantage,
permitting the inerease of ajr pressure in
the eylinder, resulting in turn in the proper
admixture or vaporization of the air and
fuel and permitting also by the unseating of
the valve, the complete explosive pressure
to act upon the entire surface of the piston
at the moment of explosion.

In the construction illustrated in Fig. 2,
[ have shown a maodified form of valve
mounting for the spring 8. The piston P
is provided with a recess 21 in which is po-
sitioned a disk or plate 22 connected with
the valve stem 23, the Jatter passing through
a suitable aperture 24 in the face of the
piston L. Spiral springs 25 are suitably lo-
ated in the recess 21 and tend to press the
disk 22 outwardly, as shown. The action is
similar to the arrangement described with
respect to the constraction shown in Fig. 1.

In Figs. 3 and 4, T show a different f{?)rm
of spring, for holding the valve V ontwardl
from the face of the piston. The piston Iz
is provided in this instance with an annu-
lar or circumferential exteriorly arranged
groove 26 and with an interior recess 927,
The valve stem passes through the face of
the piston, as in the other forms, and its in-
ner end is connected with a digk 28, pro-
vided with a Ing 29. Tt will he understood
that the_ interior vecess 27 oxtends to and
communicates with the exterior groove 26
and that the Ing 29 projects suffigiently into
the groove 26 <o that one end of a spring
30 may be secured thereto.

The spring 30 is shown as bent at 31 into
a_different plane, as. indicated clearly in
Fig. 3. so that a portion of the spring 30
will bear against the rear wall 32 of the re-
cess or groove 26 in the piston, while the
other portion of the spring 30 will lie more
nearly to the front wall of sid groove 26,
When the piston shown in Fig. 3 has reached
that point in its compression stroke where
the valve V will seat and thus close the pas-
sageway 11, the further movement of the
piston P will cause the spring 30 to yield
so that the relative position of the valve
Voand the piston will oceny precisely as in
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the instances shown in Fig. 2, and explained
with reference to Fig, 1. |
In Figs. 5 and 6, substantially the same
form of spring is illustrated as that shown
in Figs. 3 and 4, there being, however, two
lugs 83, 33, to the disk 28, and instead of one
spring, two shorter bent springs 30 are em-
ployed, one attached to each Ing. The bent
ends 34 in each case and the unbent por-
tions 85, bear against the opposite walls of -
the groove 26, as previously explained with
regpect to the spring shown-in Fig, 8.~
n the modification of spring illustiated
in Fig. 7, the ides being similar to that of.
v, 5, each spring 30,
is gecured at its center to the lug 33 instead
of being secured at- one end thereto as
In some instances, I find it convenient to
use the modified form of construction of the
conduit 16, throtiling the same with a valve:
Such a modification is shown in Fig. 8
wherein the conduit 16 is provided with a
snitable enlargement adapted to receive a
valve 44 so arranged as, at times, to be seated
against a valve seat or shoulder 45. This
is accomplished by means of s valve stem
46 which projects into the compression

chamber C under the influence of a spring -

47 located in the enlarged part of the con-
duit 16-and adapted fo press against the
back of the valve 44. The length of the stem
46 projecting into the compression chamber
will be sufficient to permit the top of the pis-
ton 10 to operate the valve 44. In the oper-
ation of this type of valve, the compression
stroke of the piston P will procesd until the
valve V by being seated, closes the aperture
11 leading into the combustion chamber D,

at which time the conduit 16 is closed by the

dction of the valve 44. This results in a
higher pressure being builé up in the com-
pression chamber C and to retard the injec-
tion of fuel and air into the combustion
chamber D until the piston reaches the end
of its stroke. Of couge, it will be understood
that the face 10 of the piston ultimately
strikes the end of the valve stem 46 and
thus opens a passageway info the con-
duit 16, e :

It 18 conveniens, ot times,

o

to admit fre

" air to the piston P adjacent to the valve V.

60.

66

the other. forms of
- fest that

for the purpose.of cooling said valve. In
the operation of the machine, when the pis-
ton is moved back toward the inlet poit,
some of the cool air is permitted to pass to
the valve V through the medium of & éon-
veniently arranged passageway or conduit
51, as shown in Fig. 2. I lmuve not shown
this cooling arrangement in connection with
piston, but it is mani-
the idep may bé applied in various
ways. .o : -

1 clainy'as miye fnvention

1; An-internal combustion engine com.-

.
b

prising a compression chamber, a piston
movable therein, a combustion chamber,
means for supplying fuel thereto, & passage-
way leading from said compression chamber
to said combustion chamber
controlled valve carvied by the piston and
adayp o automatically close said passage-
way impediately prior to the completion of
the compression stroke of the piston.

% An internal combustion engine com-
prising a’ compression chamber, a piston

' hovable therein, a combustion chamber and

nivans for supplying fuel theveto, a passage-
way leading from. said compression cham-
bar to said combustion chamber, a tapered
+whlve seat surrounding said passageway and

& tapered valve carried by the piston and.

movable longitudinally thereon and adapted
to engage said seat and close said passage-
. way, immediately prior to the combletion of
the compression Stroke of the piston.
8, An internal combustion engine com-
prising a compression chamber, a piston

. movable therein, a combustion chamber and

means for supplying fuel thereto, a passage-
"way leading from said eompression chamber
to snid combustion chargber, o tapered valve
sent surrounding said-passegeway, o tapered
‘valve carried by the p )
- longitudinally thereon and sdapted to en-
page sald seat and close sald passageway,
unmediately prior to the completion of the
compression stroke of the piston and means
normally operating to resiliently hold said
- valve out of contact with the piston. -
+ 4, An. internal combustion engine com-
prising a compression chamber, a piston
moveble therein, a combustion chamber and
means for supplying fuel thereto, a passage-
way leading from the compression chamber
to the combustion chamber and provided
~with & valve seat, a valve carried by the
piston and adapted to fit into said seat, and
.8 spring contacting said piston and valve
and normally holding the latter spaced from
the former.
5. An internal combustion engine, com-

P a compression chamber, 2 recessed
piston movable therein, a combustion cham-

her and means
passageway between the compression cham:
ber and the combustion chamber and pro-
vided with a valve seat, and a valve carried
by-said piston and adapted to fit into said
seat, the inner end of said valve being mov-
able longitudinally relative to the piston, in
the recess thereof, substantially as described.

6. An internal combustion” engine, com-
prising o compression chamber, a recessed
piston movable therein, a combustion cham-
ber and means for feeding fuel thereto, a
passageway between the compression cham-
ber and the combustion chamber and pro-
vided with a valve seat, a valve carried by
zaid piston and adapted to fit into said seat,

, and a spring

for feeding fusl thereto, a
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the inner end of said valve being movable
longitudinally relative to the piston, in the

recess thereof, and a spring engaging said-

inner end and normally hofding said valve
spaced from the piston.

7. An internal combustion engine com-
prising a compression chamber, a . piston
movable therein, a combustion chamber, a
passageway leading from the compression
chamber to the combustion chamber, a port
leading from the compression chamber to
the combustion chamber, means carried by
the piston for closing said passageway, sad
means normally holding said port closed but
operable by contact*with the piston to open
said port. .

8. An internal combustion engine com-
prising a compression chamber, a piston
movable therein, a combustion chamber, a
passageway leading from the compression
chamber to the combustion chamber, a port
leading from the compression chamber to
the combustion chamber, means carried by
the piston for closing said passageway, and
means normally holding said port closed but
operable by contact with the piston to open
said port after said passageway is closed.

9. An internal combustion ‘engine com-
prising a compression chamber, a piston
movable therein, a combustion chamber, a

1,345,723

passageway leading from the compression
chamber to the combustion chamber, a port
leading from the compression chamber to
the combustion chamber, means carried by
the piston for closing said passageway, and
resilient means normally holding said port
closed but.operable by contact with the pis-
ton to open said port.

10. An internal combustion engine, com-
prising a cylinder, a piston therein, a com-
bustion chamber, means for supplying fuel
to said chamber, a passageway connceting
said chamber and said cylinder and includ-
ing a valve seat, a smaller passageway or
conduit leading from the cylinder and’ dis-
charging into the chamber in proximity to
the point of fuel supply thereto, and a yield-
ingly mounted valve adapted to close the
first named passageway before the piston
reaches the end of its compression stroke,
said valve being carried by a spring mount-
ed on the piston.

In testimony that I claim the foregoing
as my invention I aflix my signature in the
presence of two witnesses, this 6th.day of
March, A. D. 1919.

WARD G. WILLIAMS.

Witnesses :

W. H. Lyox,
P. W. Arwoop.
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