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This inventiori rela,te.s to a valve strﬁcture for.

1 Claim.

internal combustion ‘engines’ and has relation
more particularly to -a:structure of this kind

wherein. the valve member is parti-spherical and

5 which is employed in connection with a seat al-
lowing an effective mounting of the valve mem-
ber without -the : neceSSIty of trunnions or the
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like.

It is an object of the mventlon to prov1de a
valve. structure wherein means are provided to
compensate for wear of the valve member or 1ts

seat.

An additional obJect of the mventmn is 1o
provide a mechanism: of this kind wherein. the
valve member .is parti-spherical and -wherein a
valve lever and.coacting cams :are ‘employed to

effect the desired tlmed adJustment of the valve-

member.

The invention con51sts in the detaﬂs of con-
struction. and in the combination -arnd arrange-
ment .of the several parts.of my improved valve
strueture whereby certain important advantages
are attained and the: device rendered simpler;

less ‘expensive ‘and -otherwise® more- convenient

and advantageous for use, as w111 be heremafter
more fully set forth. .

" The novel features of my- mventmn wﬂl here-
inafter be definitely claimed.

In order that my- invention may be the better
understood, I will now proceed to describe the
same with reference to the accompanying draw-
ings, wherein:—. = ..

Figure 1 is a view partly in section and partly
in elevation illustrating a valve mechanism con-
structed in accordance .with an embodiment of

my invention;

Figure 2 is a sectlonal view taken substantial-
ly on the line 2—2 of Figure 1 with certain of
the parts in elevation;

Figure 3 is a fragmentary sectlona,l view illus-
trating in detail the valve seat as herein: dis-

closed.

As disclosed in the accompanying drawings,
B denotes a cylinder block with which is asso-
ciated in & conventional manner a head H. The
head H has in communication with each of the
cylinders C of the block B a port | which is con-
tinued, as at 2, through a superimposed plate 3
bolted, as at 4, or otherwise anchored to- the
head H. Interposed between the applied plate
3 and the head H are the shims 5§ for a purpose
to -be hereinafter more particularly set forth
and through which the port 1, 2 is also con-

tinued.

The port |,

2 is parti-spherical in form or,

(Cl. 74—54)

in other 'words, has its wall in cross sectlon
curved on a radius-concentric to an axis at -a
desired distance above the end: of the port-
discharging within a cylinder C and coincident
to the axis of such- discharge end of the port.

At diametrically: opposed points the port I, 2
has -opening therein' an intake port 6 and an

exhaust- port -1 and each of these ports at its -
inner end is relatively broad. 'Snugly engaged,

within the port §, 2 are the upper and lower’ lines
8 of:.cast iron or other desired material, the op-
posed margins of which being provided with reg-
1ster1ng recesses 9 providing slots affordmg com-=
munication with: either the intake port 6 or the
exhaust poit 1. -These’ recesses 9 provide inter
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mediate ribs {6 for a purpose-to be hereinafter -

more particularly referred to and it is o be noted
that the shims 5 are so formed as to also be re-
ceived between the ribs 18-of the liners 8. :
snugly -engaged within 'the port I, 2 for oscil-
lation therein is a.valve member M. This mem-
ber M is parti-spherical in form and in excess
of ‘@ semi-sphere: The inserted or marginal por-~
tion ‘of the valve member Malso carries the-sur-
rounding compr ession rings 11-of a conventional
type for coaction with the liners 8.~ As the valve
member M is oscillated the ribs 10 hold the rings
{1 against tendéncy to spring-too far-cutwardly
with the liability to project sufficiently within the
adjacent portions of the ports 6. and T to inter-
fere with the efficient operation of the member M.
The: outer. rounded portion of the member M is
provided with the ouistanding and radially dis-

posed post. 12 provided with a longitudinally dis-.

posed slot 18. The free end portion of the post
12 is received between the spaced arms 15 car-
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ried by one end portion of a valve lever 16 and.~

freely disposed through the slot 14 is a bolt 11
‘¢arried by and bridging the space between the
outer extremities of the arms: 15. .

The opposite end portion of the lever 16 is
pivotally mounted, as at {8, between a pair of de-

pending lugs I8 carried by a bracket frame 20.

This frame 29 extends along the engine block B
at 5 desired distance thereabove and each end
portion of the bracket frame 28 is supported by
a frame 21 interposed between the adjacent end
portions of the bracket frame 20 and block B or
more particularly the head H. Each of the
frames 21 is bolted, as at 22, or otherwise secured
to the bracket frame 20 and the head H.
Rotatably supported by the bracket frame. 20
and positioned therebelow -and - equidistantly

spaced at opposite sides from the pivotal mount-.

ing 18 for the lever 16 are the cam shafts 23
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geared together, as at 24, for unitary rotation in -
opposite directions at the same speed and adapt-

ed to be driven at desired speed by any suitable

timing assembly. The cam shafts 23 carry the
cam members 25 each coacting with the lever
16 and operating to oscillate said lever 16 at re-
quired speed as to cause the valve member M to

_close the ports 6 and 7 and to open such ports
_in required timed sequence.

As is particularly illustrated in Figure 1 the
cam members 25 are of duplicate construction
and each is substantially right triangular in form

with its side margin merging with the perlphery;

of its associated shaft 23. The base margin of
each of the cam members 25 is disposed on-an
outward curvature and said base portion-extends
a material distance to one side of the shaft 23
remote from the side margin of the cam member.
The hypotenuse margin of the cam member is
disposed on such an angle with respect to the side
margin of the cam member that when the side
margin of one of the.cam members is in contact
from end to end with the lever 16, the hypotenuse
margins of the cam members are in parallelism
and when said hypotenuse margins are in.such
parallel relation, the side margins of the cam
members are substantially at right angles. The
vertex of each of the cam members is lounded

:When the post 12 is in a central position: the

valve ‘member M is in an adjustment to close both

of the ports.6 and T and such ports will be main-
tained closed of course during the -compression
and firing strokes of the. piston P operating in
the cylinder C. At this time the rings (1 will be

- below the ports 6 and 7 and operate to eﬁectlvely
- seal the compression,

In proper timed sequence the valve member
M will be moved to the position illustrated in Fig-
ure 1 to afford communication with ‘the intake
port 6 or in the required further position to afford
communication with the exhaust-port 1.

.- In the operation of the valve member M the
cam members 25 are-at all times in contact with
the lever 16.and it is to be noted that the forma-
tion of the cam members is such as to permit the
desired oscillation of the lever.: By this coaction
of the cam members 25 with the lever 18, the valve
member M is effectively maintained in its vari-
ous positions and is caused to have its. desired
movements without the necessity. of using springs
or the like. . Upon.undue wear of the valve mem-
ber M or the liners 8 a shim § can he readily re-

1,996,675

moved as required to compensate for such wear.
It is also to be noted that the valve member M
aside from the port 1, 2 requires no mounting and
that the resultant simulation of a ball and socket
arrangement afforded by the valve member M

-and its seat facilitates Iubrication and also as-

sures-at all times an effective functioning of the
valve member,

The formation of the member M provides an
inner or inserted closed flat face substantially
at right angles to the longitudinal axis of the post
12. This: flat face facilitates the desired flow
into or out of the cylinder C.

While I have described and illustrated my in-
vention as particularly employed in connection
with-an:internal combustion engine, it is to be
stated that with slight modifications it can be em-
ployed to the same advantage in connection with
a steam engine,

From the foregoing descnptlon it is thought to
be.obvious that a valve structure constructed in
accordance with my invention is particularly well
adapted - for use by reason of the convenience
and facility with which it may be assembled and
operated, and it will also be obvious that my in-
vention is susceptible of some change and modi-
fication without departing from the principles
and spirit thereof and for this reason I do not
wish to be understood as limiting myself to the
precise arrangement and formation of the several
parts herein shown in carrying out my invention
in practice except ‘as heremafter clalmed :

Teclaim;—. :

.An. operating mnchamsm comprising - a lever
supported for swinging movement, revolving ‘cam
members constantly. contacting with the lever at
opposite sides, each of said cam members being
substantially right friangular in form with its
base margin disposed on an-outward curvature,
the hypotenuse mar gins being substantially par-
allel and the side margins being substantially at
right angles when the side margin of one of.the
cam members is in contact from end to end with
the lever; and means for simultaneously rotating
the.cam members one in a clockwise direction and

the other in an anti-clockwise direction, said last
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named means including a shaft for each of the -

cam members, the side margin and the base mar-
gin of each of the cam members mergmg with the
perlphery of the shaft
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