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Do all wwhom it may cOncern: ,

Be it known that I, Eowarp . DELony,
a citizen of the United States, residing at
Toledo, Lucas County, State of Chio, have
invented certain new and useful Improve-
ments in Valve-Operating Mechanism, of
which I declare the following to be a full,
clear, and exact description.

This invention relates to internal combus-
tion engines, and particularly to valve op-
erating mechanism therefor.

One object of the invention is to provide
a device of this character wherein a plural-
ity of valves may be controlled in such a
manner as to be operated simultaneously.

Another object of the invention is to pro-
vide = device of this character, wherein the
ceveral walves may be operated by means
acting directly upon the same, and in a di-
rection parallel to the longitudinal axes of
the several valves.

Another object of the invention is to pro-
vide a mechanism of this character wherein
two or more valves may be actuated simul-
taneously, and the force exerted thereupon
be applied in a direction along the longitu-
dinal axis of each valve.

A further object of this invention is to
provide mechanism of the character de-
seribed. employing a pair of exhaust valves
for each chamber, and providing means for
operating thess valves simultanecusly.

A further obiect of the invention is to pro-
vide a mechanism of the character described,
vehich is of simple construction and efficient
in operation.

Turther objects of this invention relate to
economics of manufacture and details of
construction, ss will hereinafter —appear
from the detailed description to follow.

The objects of the invenlion are accom-
plished in one instance by the devices and
Feans described in the following specifica-
tion, but it is evident that the same may be
yaried widely without departing from the
scope of the nvention, as pointed cut in the
appended claims.

A strncture constituting one embodiment
of the inventiom, which may be the pre-
ferred, is illustrated in the accompanying
drawing forming a part hereof, in which:

Figure I is a top plan view of a portion
of an internal combustion engine, showing
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wection, and illus-
e cam sheft and
he several valves.

ctional view taken
Tigure I, showing

along the

the operating mechanism of the intake valve.
Figure IIL is a vertical sectional view

talcen along the line ITL—TIT of Figure i,

lastr

ing the overating mechanism of the
exhaust valves.
Qo tla s pedorence charactoers refer | .
Similar refevence chavacters reter to cOT-
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regponding parts throughout the several

views, and the sectional views are taken
looking in the direction of the small arrows

at the ends of the section lines.

Retferring to the numbered parts of the
drawing, 10 indicates an internal combus-
tion engine of the usual construction, pro-
vided with & series of cylinders spaced from
each other in a direction longitudinally of
the engine, and having the axes of the sev-
eral cylinders lying in a cominon plane. A
cylinder head casing 11 is positioned above
the several cylinders and forms the upper
portion of the internal combustion engine,
said cylinder head being provided with a
plurality of intak sages 12, and exhaust
passages 13. in shown herewith
2 single intake passage 12 1s provided for
communication with each cylinder, and 2
pair of exhaust pussages 13 so fTormed
in the head castin to be in communica-
tion with each of th 1 8.

a
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An intake valve 14 is
ench of the intake passages at a point wheve
the intake passage communicates with the

corresponding cylinder, each of the intake
velves 14 being adapted to seat upon a valve
ceat 15, secured within the intake passage in
any suitable manner. A valve stem 18 is car-
ried by each of the intake valves 14 and ex-
tends in an upward direction therefrom, be-
ing mounted to slide freely within a valve
sleove 17, positioned within an opening in
the cylinder head casing. The valve sleaves
17 ave each provided with an oubwardly ex-
tending annular fiange 18, adapted to rest
against the upper portion of the cylinder
hoad easing and form o seab for coiled com-
pression spring 19, which surrounds the up-
per portion of each valve stem and bears ab
its upper extremity against a cup-shaped
washer 20 secured to the upper end of the
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valve stem. Hach of the valve stems 16 is
provided with a head 21 at its upper end, and
a reduced portion 22 in proximity to the head.
A split washer 23 is adapted to fit around the
reduced portion of the valve stem and se-
curely vetain the washer 20 from outward
movement relative to the valve stem.

A cup-shaped portion 24 is formed in the
cylinder head casing which serves as a hous-
ing for the upper portion of each intake
valve stem and its corresponding compres-
sion spring. Positioned within the upper
part of each of these cup-shaped portions is
a sleeve 25 which serves ag a bushing. A
bonnet 26 fits closely within the sleeve 95 and
has its inmer surface bearing against the
head portion of the valve stem. The bonnet
26 is slidably mounted within the bushing,
which permits it to move readily in a direc-
tion longitudinally of the axis of the valve
stem, and any dowaward movement of the
bonnet exerts pressure upon the valve stem
in a direction axially thereot. Fach of the
exhaust passages 13 1s provided with an ex-
haust valve 27, positioned at a point near the
point of cemmunication of the correspond-
ing exhaust passage with the interior of the
cylinder, and the several exhaust valves are
each provided with a valve stem 28, which
extends upwardly therefrom and is slidably
mounted within a valve sleeve 29, positioned
within an opening formed in the cylinder
head casing. Each of the valve sleeves 29 ig
provided with an outwardly extending an-
nular flange 30 which serves as a seat Tor a
coiled compression spring 31, the said spring
being adapted to bear at its opposite end
against s cup-shaped washer 32, secured to
the upper portion of each of the valve stems
in such a monner that the tension exerted by
the spring tends to force each valve into con-
tact with the corresponding seat,

Bach of the exhaust passages is provided
with a seat 33 positioned therein, and firmly
secured in place at a point near the point of
communication of the corresponding exhaust
passage with the interior of the cylinder.
Each of the valve stems 28 is provided with
an enlarged head 384 positioned at the upper
extremity thereof, and in proximity to a
reduced portion 35 formed in the upper por-
tion of the valve stem. A split ring 36 is
adapted to fit around the reduced portion 85

-of the valve stem, and against the enlarged

head 84, thus serving as a means for securing
the cup-shaped washer 32 in broper position
upon the valve stem to insure proper control
of the valve stem by the coiled compression
spring. ,

It will be seen upon reference to Figure
1IT that the exhaust valves of each cylinder
are so arranged as to form a pair, and adapi-
ed to be simultaneously actuated by means
of a head plate 88 positioned above the upper
ends of the exhaust valve stems and bearing
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upon the head portions of the same. A cup-
shaped seat 89 is formed integral with the
cylinder head casing, and is located between
the exhaust valve stems of each cylinder to
form a seat for
spring 40.

The opposite end of the coiled compres-
sion spring 40, is adapted to seat against

the central portion of the head 38, at a

point intermediate the ends thereof, and
exert pressure upon the same at all times
to force it in an upward direction. A guide
sleeve 41 is adapted to be positioned above
the cup-shaped portion 89 of the cylinder
head casing, and forms an extension of the
cylindrical opening therein. The guide
sleeve 41 is provided with a pair of opposite-
ly extending arms 42, which are adapted
to rest upon portions of the cylinder head
casing, and are provided with openings to
receive the valve stem sleeves 29. 'The
sleeves 29 are so positioned with respect to
the openings in the arms 42 that the out-
wardly extending flanged portions 80 of
the sleeve seat upon and bear firmly against
the upper surfaces of the arms 42, thus serv-
ing to firmly secure the guide sleeve 41 in
its proper position. - :

A depending sleeve 43 is preferably
formed integral with the head 38 at a point
substantially midway between the ends of
the head plate, the said depending sleeve
portion 43 being adapted to be slidably po-
sitioned within the guide sleeve 41, so as
to be capable of vertical movement, therein,
From this construction it will be apparent
that any downward pressure exerted from
the upper portion of the head member 30
will cause the same to be depressed, its di-

rection of movement being restrained by :

means of the sleeve
the guide sleeve 41,
o cause it to move in a direction substan.
tlally at right angles to its length, and as
the opposite ends of the head plate rest upon
the head portions of the exhaust valve
stems, the two valves will be actuated si
multaneously and in substantially the same
degree for the purpose of opening the ex-
haust passages to permit discharge of the
combustion products therethrough.  The
springs 31 serve to return the valyes to
their original position upon removal of the
force exerted against them by the downward
pressure upon the head plate, and these
springs co-operate with the spring 40 to in-
sure a proper return of the head plate to
its original position upon removal of the
pressure. exerted upon the same. The force
exerted by these several springs being ap-
plied to the head plate at suitable points
longitudinally thereof acts upon. the head
plate to cause movement of the same in direc.
fion substantially at right angles to its
length, and thus'serves to return the head

43 co-operating with
In such a manner as

a coiled compression
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plate to its original pesition without causing
any binding action between the sleeve 43
and the guide sleeve 41.

A cam shaft 44 extends in a direction
longitudinally of the engine, being mounted
in suitable bearvings 45 carvied by the cyl-
inder head casing, as shown in Figuve L.
The cam shaft is so positioned as to extend
divectly above the several intale valve
stems 16, and at a point substantially mid-
way of the heads of the valve stems 28
controlling the exhaust passages. The cam
shaft 44 is provided with o plurality ot
cam elements 46, each of which 1s positioned
above and adapted to actuate the corre-
sponding intake valves 14, by exerting pres-
sure upon the bonnets 26 resting upon the
corresponding valve stems 16, In a similar
manner the cam shaft 44 is provided with a
plurality of cam elements 47, each of which
is positioned above and substantially mid-
way of each of the head plates 38, in such
o manner as to exert pressure upon each of
the head plates at suitable intervals for the
purpose of properly actuating the exhaust
valves.

The cam shaft 44 is adapted to be driven
from the main crank shaft of the engine in
any suitable manner, so as to give it speed o%
rofation proportionate to the speed of ro-
tation of the engine crank shaft. A cam
shaft housing 48 1s secured to the upper por-
tion of the cylinder head casing in any
suitable manner as by bolts 49, and is adapt-
ed to enclose the cam shaft and the operating
mechanism emploved for actuating the va-
rious valves,

In the operation of the mechanism shown
and described, the cam shaft is rotated from
the main crank shaft of the engine, or from
other suitable rotating part, in such a man-
ner as to have a speed of rotation propor-
tionate to the speed of rotation of the engine
erank shaft. The various cam elements 46
and 47 are so positioned as to actuate the
intake valve and the exhaust valves of each
cylinder in sequence, and to properly oper-

“ate the corresponding valves of the several

cylinders in the mecessary order to corre-
spond with the cycles of operation of the
cylinders. As the cam elements 46 are ro-
tated, pressure is communicated to the bon-
net 26 of each of the inlet valves, by means
of which the bonnet is forced downwardly,
sliding within the bushing 25, thus causing
the valve stem to be depressed and the inlet
valve to be opemed for admitting fuel to
the cylinder. The spring 19 serves to imme-
diately return the valve 14 into contact with
the valve seat 15 and the bonnet 26 to its
original position upon release of the pres-
sure exerted by the cam elements 46.

The cam elements 47 carried by the cam
shaft each contact with one of the several
head plates 38, at a point midway of the
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length of the head plate, and upon rotation
of the cam elements each head plate is forced
in a downward direction thus causing the
exhanst valves 27 to be depressed for the
purpose of opening the exhaust passages and
permitting the escape of the combustion
products irom each cylinder. The guiding
slecve serves to vestrain the movement of
the head plate in such a manner as to cause
it to move in a direction substantially at
right angles to its length, and thus exerd
pressure upon the corresponding valve stems
ot the exhaust valves in a direction axially
of their length. Upon release of the pres-
wave exerted upon each of the head plates

. the springs 31 and 40 serve to return the
head plate to its original position together
with the valve stems 28, thus causing the ex-
haust valves to be again seated securely in
position upon their respective valve seats.

While I have shown and described in con-
siderable detail a specific embodiment of my
invention, it is to be understood that this
showing and description is illustrative only,
and for the purpose of rendering my inven-
tion more clear, and that I do not regard
the invention as limited to the details of
construction iltustrated or described, nor any
of them, except in so far as T have included
such limitations within the terms of the fol-
lowing claims, in which it is my intentlon to
claim all novelty inherent in my invention
broadly as well as specifically.

Having thus described my invention,what
T claim as new and desire to secure by Let-.
ters Patent, is:

1. In an internal combustion engine hav-
ing a cylinder head casing, a pair of valve
rods extending therethrough, a member over-
lying said casing having openings to receive
said rods, and having a portion forming a
ouide sleeve, a head for actuating said rods
having a cylindrical portien guided by said
sleeve, and a coil spring housed within said
evlindrical portion for raising said head.

9. In an internal combustion engine, a
plurality of valves arranged In pairs, a
head plate co-operating with the valves of
sach pair to operate the same, means for
restricting the movement of the head plate
to a direction substantially at right angles
to its length, comprising a pair of tele-
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scoping sleeves one of which is retained m .

position by the stems of the valve, and
means for actuating the head plate.

3. In an internal combustion engine hav-
ing a cylinder head casing and a palr of
valve rods extending therethrough, a bear-
ing sleeve in said head for each of said rods,
a spring for each of said rods, each of said
cleeves having a flange providing an abut-
ment for each of said springs, a guide mem-
ber having arms overlying said head and
engaged beneath the flanges of said sleeves,
a head for actuating said rods having a
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tubular portion telescoping with a portion
of said guide member, and a coil spring
within said tubular portion.

4. In an internal combustion engine, a
plurality of cylinders, a cam shaft located
above the cylinders and extending longi-
tudinally of the engine, an inlet valve for
each cylinder positioned beneath the cam
shaft, a pair of exhaust valves for each
cylinder located on opposite sides of the
cam shaft and means for positively actu-
ating said valves from said cam shaft.

5. In an internal combustion cngine, a

1,434,188

pair of valves having stems extending up-
wardly from the engine cylinder, sleeves
surrounding said stems and provided with
annular flanges, a guide sleeve located be-
tween said valves and having portions
through which the sleeves surrounding the
valve stems project, a reciprocable head for
actuating the valves, and means carried by
said head and cooperating with the guide
sleeve for preventing tilting of the head.

In testimony whereof, I affix my signature.

EDWARD H. BELDEN.
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