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To all whom it may concern :

Be it known that I, Jerrersox I'. Kxowr-
TON, a citizen of the United States, residing
at Canton, in the county of Lincoln and
State of South Dakota, have invented cer-
tain new and useful ITmprovements in Ex-
haust-Valves for Internal-Combustion En-
gines, of which the following is a specifica-
tion.

My invention relates to valves for inter-
nal combustion engines, and while the in-
vention is not limited to exhaust valves
thereof, it is particularly adapted therefor,
or to use in connection with any valve con-
trolling an escape opening.

The ordinary exhaust valve or valve con-
trolling an escape opening is a frustum of
a cone having a flat top, the valve being
formed with flat opposite sides and seat-
ing upon a relatively deep conical seat, the
surface of which extends parallel {o the in-
clined marginal edge of the valve. This
form of valve acts when opened as an ob-
struction to the easy outward passage of
the burned gases or other fluid designed to
escape through the valve opening. Part of
the charge endeavoring to pass out of the ex-
haust opening rebounds from the face of the
valve and part is deflected laterally from
the face of the valve. A relatively small
part only can pass around the wargin of
the valve and through the space between

" the marginal face of the valve and the scat.
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As a consequence, innumerable cross cur-

rents, swirls and ¢ounter-currents are set up
within the exhausted” gases. The charge
does not pass easily through the valve open-
ing between the lifted valve and its seat
and the wvalve opening chokes. A fur-
ther objection to this form of valve as ap-

.plied to the exhaust opening of an inter-

nal combustion engine is that it is very
noisy. A considerable part of the noise of
an exliansting charge issuing from an inter-
nal combustion engine is due to the choking
of the exhaust passage. Turthermore, in
this form of valve, the relatively deep
tapering seat is liable to detain small par-
ticles of carbon causing the plugging of the
valve and preventing the valve from seat-
ing truly. Again, in the ordinary form of
valve above referred to, the valve is rela-
tively thin in proportion to its diameter.
There is relatively little rigidity to the
valve, and hence the valve is very liable to

" warp, thus preventing it seating truly.

One of the main objects of my invention
is to provide a valve of such form that it
will offer the minimum of ebstruction to the

-outward passage ol the exhaust gases, or

gases escaping through an escape opening,
the valve being so formed as to reduce to a
minimnin any chance of the escaping gases
rebounding from the face of the valve’or
becoming deflected except in the direétion
of the valve opening.

A further object is to provide. a valve
seat and valve so formed that a maximum
of exhaust opening will be provided when
the valve is forced from its seat.  «

A further object is to provide a valve and
valve seat so formed that the valve seat
will not offer a lodgment for particles of
carbon but will instead clear itself, and a
further object is to provide a valve hav-
ing such thickness and shape as will prevent
the valve from warping.

Other objects will appear in the course
of the following description.

My invention is illustrated in the accom-
panying drawings wherein:

Figure 1 is a fragmentary sectional view
of an explosioi chamber with my improved
valve therein. Fig. 2 is a perspective view
of the valve detached. Fig.'8 is a sectional
diagrammatic view like Fig. 1 but show-
ing an old form of valve. TFig. 4 is a like
view to I"ig. 3, but showing the action of
my improved valve.

Corresponding and like parts are referred
to in the following description and indi-
cated in all the views of the accompanying
drawings by the same reference characters.

Referring to Fig. 3, A designates an ex-
plosion chamber of any suitable character
and B the escape opening for the exhaust.
This escape opening is surrounded by a seat
member C having an outwardly flared seat
D. The valve Ii-consists of a disk forming
the frustum of a cone.. The cdge face of
the disk is ground and converges toward the
spihdle of the valve so as to fit accurately
against the face of the seat D. This is the
usual and ordinary form of escape valve
and is only used to illustrate the action of
the valve upon the exhaust gases. Tt will
be seen from the arrows in FFig. 3 that when

the valve is open and the exhaust gases en-

deavor to pass out through the annular pas-
sage between the valve and the seat, that
some portion of the exhaust will strike
against the flat inner face of the valve E
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of the explosion chamber and parallel to the

2 ’ 17055;
and will rebound therefrom. ther PoE- | ¥
t]ons of the exhaust gases will be drc{md ;

laterally by the rebound of the .:‘v:us strik-
ing the flat inner face of the valve, and a
part of this deflected gas will strike the end
wall of the explosion chamber and be de-
flected wupward, while a part will
around the edge of the valve and
through the valve opening. These coumnter
¢urrents so set up within the explosion
chamber prevent the msv outward passage
of the gas and tena to choke the valve open-
ing. It-is to be noted here that in this form
of valve the seat D presents a surface par-
ticularly adapted for the lodgment of parti-
cles of carbon and particles of earbon lodg-
ing upon the seat “will prevent the proper
closing of the valve and rnd te plug the
Yalve. Furthermore, it will be seen that
the valve is flat and relatively thin and
therefore particularly liable to warp.

In Fig. 1, 2 designates the exhaust end of
an internal combustion engine of any suit-
able construction and having the exhaust
opening 8. The wall 4 of this exhadst
opening is perpendicular te the inner face

axis of movement of the valve so that at the
junction of the wall 4 with the inner face of
the chamber, a seat 5 is provided wm.«,h fis
right angular in cross section. The valve §
is-supported on a spindle 7 in any usual or
desired manver and is operated hy any suit-
able mechanism. The valve itself is solid
and comprises a substantially conical p()(s,
the apex of the cone not being cut off so
that the inner face of the valve forms a per-
fect cone. The side margin of the coniecal
body is cut away to prov ide a valve face 8
which inclines centmli" and toward the ex-
terior of the explosion ‘chamber. The onter:
face 9 of the valve is of a diameler very
slightly less than the diameter of the open-
ing 3 so that the seating face 8 of tm‘ al\ e
will contact with the seat 5 humed the
junction of the wall 4 of opening 3 ‘.m{ - (he
inner face of the end of the explosion cham-
ber. It will of course be seen that the great-
est diameter of the valve 6 is greater (han
the diameter of the opening 3 and the small-
est diameter of the valve slightly smalier
than the diameter of the opening 3.

By reference to the arrows in Fig. 4 if
will be seen that an cxploded charge \"xll be
directed by the conical valve downward to-

ward the valve seat, and that the valve will
offer o minimum of obstruction to the out-
ard passage of Lhe barned gases. The ex-
p]ode(( charge will not re ehound against the
face of the valve and therefore the cross cur-
rents and swirls set up by the construction
shown in Fig: 8 will be to a very great
extent eliminated, and that therefore the
choking action will be very greatly reduced
with a consequent reduction in the noise
created by the outgoing charge. The con-
ical shape of the valve aids and directs the
burned gases to the valve opening, and fur-
thermore by making the inner face of the
valve cone-shaped, the pressure will be
equalized over all sides of the cone. The
valve will thus seat absolutely straight and
true.  The relatively sharp corner iormmg
the valve seat 5 will not retain small parti-
cles of carbon, and as a consequence the
valve will not become plugged. Again the
conical shape of the valve gives a relatively
thick body te the valve and acts to reduce
any tendency of the valve to warp or other-
\\mo get omL of shape.
¢ will of course be nndevstood that while
{ lm\ e deseribed my valve as an éxhaust
valve, and while the construction is particu-

lariv applicable to the exhaust valves of
(-nmbuht.mn engines, I, wish it distinetly

mnderstood that it might be equally well
applied to other forms of valve and is not
necessarily limited in is” use to internal
combustion engines.

What I elaim ds:

A valve for internal combustion engines
consisting of a conical member arranged to
extend within the exhaust port of the engine

cylinder, the wall of said port (‘\fon(hntr at

vight ungles to the inner wall of the (ylm—
der, said conical member being heveled adja-
cent its base, the taper of the conical mem-
ber and the bevel of the base portion com-

! bining to form a substantially sharp édge,

the valve being dlsposed to open inwardly
of the cylinder, its beveled base portion seat-
ing against the edge of the port when the
valve I closed.
In testimony whewot T aflix my signatnre
in presence of two witnesses.

JEFPFERSON . XNOWLTON.
Witnesses

K. M. Deax,

K. K. Jacosson,

[L. 8]
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