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Whereas
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A COPY IS HEREUNTO ANNEXED AND MADE A PART HEREOF, AND COMPLIED WITH THE
VARIOUS REQUIREMENTS OF LAW IN SUCH CASES MADE AND PROVIDED, AND
o PG ;
58 hkr\d'.‘ LPON DUE EXAMINATION MADE THE SAID CLAIMANT 18
ADJUDGED TO BE JUSTLY ENTITLED TO A PATENT UNDER THE LAWw.

NOW THEREFORE THESE ]4(‘“(‘1‘!& l).l‘ﬂl‘t ARE TO GRANT UNTO THE SAID

FESBTT 1-. _i,!_". :"_':'.:_ Irs
<L ’ OR ASSIGNS

. § s - - -
FOR THE TERM OF SEVENTEEN YEARS FROM THE DATE OF THIS GRANT

THE EXCLUSIVE RIGHT TO MAKE,USE AND VEND THE SAID INVENTION THROUGHOUT THE
Unrren Stares anp THE TERRITORIES THEREOF.
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UNITED STATES

Application filed December

This invention relates o an improved
valve construction for internal combustion
engines, and the object of which is to pro-
. vide a comparativej-ly simple, durable and
. § inexpensive valve construction, which, when
£ applied to an engine, will operate more effi-
ciently and quieter than the o '~ puj
= pet valve,

A further object is to provide a valve
construction for internal combustion en-
gines having intake and exhaust ports which
are arranged to be brought into communies-
tion with a single port communicating with
- the combustion chamber of the engine,
% whereby the intake and exhaust gases will
¢ have o enter and be discharged through a
single opening so- that the intake charge
will have g tendency io become heated ag
- they enter the chamber, and further so that
= ® e said intake e urge will have a tendency
~ to cool certain portions of the valve mech-.
anismi,

A further object is to provide in a valye
. mechanism for internal combustion engines
£ liaving a movable member capable of being
E Inte}.-mirtentll\f moved into certain positions
for conducting the heated products of com-
bustion from the combustion chamber to the
exhaust port, and capable of moving to
other positions to close the said exhaust
port, improved meuns for cooling and lubri-
cating the said movable member,

More specifically it is the object of my
invention to provide a valve mec.Jba.m fo
internal combustion engines of
. cating sleeve and pisto;
i 2 3

g their slidine
movement to thereby decrease the vibration
® and noise of the mechanism for operating
- the valves.

A further object is to provide a valve
mechanism of the type above described so
arranged and consfructed that the parts
may be easily and quickly assembled or
taken apart for repairs.

These and other objects will be apparent
to thoce skilled in the art.

My invention consists in the construction,
drrangement and combination of the various
barts of the device, whereby the objects con-
templated are attained, as hereinafter more
fully set forth, pointed out in my claims,
and illustrated in the accompanying draw-
ings, in which: _
Figure 1 is a vertical, sectional view

pup- o the

‘upper side is provided with an
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through an internal combustion engine hav-
mg my unproved valve mechanism applied

view taken 60

thereto,

F igur? 2 is a detail, sectional”
on the line 232 of Fj ure 1,
1 Er 1) b ,!i_E = i e

a by
e line 3—3 of Fieure 1.
Figure 4 is an enlarged. detail. see

(1]

die

neniai,

sectional view of the valve cylinder and the 65

valve mechanism to show
£Tooves or openings,

Figures 5, 6, T and 8 are diagrammatic

Views showing the valve mechanism in va
Tious positions of its movement,
The numeral 10 indicate ;

of an ordinary iternal ¢

the lubricating
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havﬁgﬁf aer
in whiel ted the piston 13
said pisto; _to the crank by 5

weans of the ce
end of the eylinder

vided with an intake and .

rod 14. The upper
38 provided with a coni.

cal shaped hLead 15, tht;ﬁa of which is pro-
haust port 16,

The cylinder 13 is ﬁ? mw wovided €0

with an outep casing to form
Jacket. The upper end of the casis
provided with a series of evlindrical

ings 18 which are arra.nied 1orizonta.1§y*
: €s in

are designed to have their lower si

A water .

communication with the port 16, while their
exhaust

19, said exhaust port being.
Opposite side of r.Ee ;
16, and e y la

s
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ERETRr e
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tamencly - E S vish & tmr B
tezral with ising I7. The compart.
fent 20 15 provided with a cover 21 which

1= secured in position by means of bolts 99
the ends of the compartments 20 are pro-
vided with bearings 23 in which is mounted
a crank shaft 24, the said crank shaft being
provided with twice as many cranks as
there are cylinders for the engines. The
said cranks are arranged in groups of two
and adjacent to each other, and opposite the
end of the cylindrical opening 18. The
shaft 24 is of a larger diameter than the
throw of the cranks, so that the crank or
wrist pins 25 of the crank may be turned
from the shaft and eccentric therewith, as
clearly shown in F igure 1.

The compartment 20 is provided with a
trough 26 which is located beneath the shaft
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24 and designed to retain the proper amount
of lubricant in such a manner that as the
cranks are rotated, the connceting rods and
valves, hereinafter to be deseribed, will be

5 properly lubricated by the oil from the

trough.

The cylindrical opening 18 is provided
with a sleeve 27 which forms one of the
valves of my improved mechanism. The

10 said sleeve is provided at its inner end and

one side with an extension 28 which has an
inwardly projecting pin 29, the said pin be-
ing designed to receive a connecting rod 30.
The sleeve 27 is provided in its upper side

bt |

& 15 with an opening 31 which is substantially

midway between its ends. The lower side
of the sleeve 27 is provided with a similar
opening 32 opposite from the opening 31
and slightly near the outer end of the sleeve.

20 The opening 32 is designed to be moved into

and out of communieation with the port 16,
The sleeve 27 has each of its sides provided
with a longitudinal groove 33 which is in
communication with the compartment 20 at

. 25 one end.

-

Slidably mounted in the sleeve 27 T have
provided a piston valve 34 which is sub-
stantially a pair of cylindrical sleeves ar-
ranged end to end having their adjacent in-

- % ner ends closed, said ends being spaced apart

to form a port 85. The ends of the sleeves

are connected together by the members 36,

shown in transverse section in Figure 2.
The inner end of the piston valve 34 is

£ 35 provided with an extension 37 at the oppo-

-". -

site side from the extension 28 and provided
with an inwardly extending pin 88 which is
designed to receive a connecting rod 39.
The said connecting rod is secured to one of
the crank pins 25, as clearly shown in Fig-
ure 3.

The bottom side of the outer end of the
sleeve portion of the piston 34 is provided
with an opening 40, which is designed to

¥ communicate with both the openings 32 and
16 when

_ ,;u,_gggu_g_ositinn of its movement,
o= shown in Figure 5.

The outer end of the opening 18 is pro-
#ed with an end plate 41 secured in posi-
8 as hereinafter will be described. The
plate 41 is provided with a centrally
£ ﬂ ening 42 which is provided with

T T

* sleeve portion of the
the said piston valve

Ente

piston valve
may be slid-
hetween the sleeve 43 and the

8 10 the outer end of the sleeve 43
&= provided an intake manifold 44,
R m_v'lf)elgqy desiraddshape. The said
SSEE manitold 1s provided with a flanoe 45
which the carbml‘)ofor b
the specification T
* valve and the mechanism for operating

tion and compr
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the same, but it will readily be seen that the
valves may be connected to an engine having
a series of cylinders by providing the proper
crank shaft for operating the valves and
suitable intake and exhaust manifolds.

The erank shaft 24 may be operated by a
gear mechanism similar to the one illustrated
in Figures 1 and 2 or any other suitable
mechanism, which will cause the shaft 24
to operate continnously at half the speed of
the crank shaft 11.

The mechanism illustrated in the draw-
ings for operating the said crank shaft con-
=ists of a gear 46 mounted on theend of the
crank shaft designed to carry a chain 47
which is driven through a sprocket wheel 48
on the counter shaft 49, said counter shaft
being driven by a sprocket wheel 50 designed
to carry a chain 51 driven from the sprocket
52 of the erank 11.

For lubricating the valve mechanism I
have provided a pipe 53 which is arranged
horizontally and longitudinally with the
crank shaft of the engine at the upper end
and near the corner of the compartment 20,
The bottom of the pipe 53 is provided with
openings 54 which ave immediately above
each of the sleeves 27 and the piston valves
34 g0 when they are at their inner limit
of movement. oil from the pipe 53 will be
dripped on them. This oil will be dis-
tributed around the cylindrical facing of
said sleeves and valves, and work in between

their concting faces by capillary attraction,
as they are reciproeated.

The connecting rods 30 and 39 are each
provided with a downwardly extending por-
tion 55, which is designed to enter the oil
within the trough 26. Some of this oil will
be thrown into the ends of the pistons and

- ¢leeves, which will further assist in the lubri-

cation. Seme of the oil will work into the
outer end of the compartment 18° of the
openil{:ﬁ;S formed between the sleeve 43 and
the walls of said opening 18. This oil will
assist in lubricating the outer ends of the
sleeves 27 and 24.

By forming the grooves 33 in the sleeves
27 T have provided means which will assist
in lubricating the outer ends of the sleeves 27
and 34, Tt will be seen that as the sleeves
are reciprocated between the sleeve 43 and

extending sleeve 43, said sleeve the walls of th ings 1! ) * gue-
&F such diameter as to slidably enter tion will ti;lt{ee I(;IJGIHH..“S‘ g e
ment 182, causing
compartment 20
partment 18* throngh the grooves 33 as the'
suction takes place, and the excessive oil to
be expelled again through
compression takes place.

ace in the said compart-
some of the oil from the
20 to be drawn into the com-

said grooves as

As hereinafter described. it will be ceen

that when certain sitio ;
may be secured. e positions of the main

have just described th

rank are reached, the two pistons operate in

¢ same direction at which time the sue-
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other positions of the crank, the two pistons
3 will be moving in opposite directions, at
which time comparatively no compresion or
suction will take place, but the distribution
i of the lubrication between the valve mem-
bers themselves will be thoroughly accom-
plished.

The operation of my improved valve is
. substantially as follows:

In the diagrammatic views 1 have used the
solid lines to show the connecting rod 30 and
its crank pin 30°, while the dotted lines
indicate the connecting rod 39 and its crank
pin 39%. Figure 5 shows the valves in that
position in which the intake ports are at a
maximum opening and in which the sleeve
27 is moving toward the left or to the outer
end of the opening 18, while the piston valve
34 is moving slightly inwardly, the piston of
the engine being at this time substantially at
half stroke. The pins 30 and 39 are located
in the shaft substantially at ninety degrees
apart, the said pins having traveled through
an angle of substantially pinety degrees in
a direction indicated by the arrows.

It will be seen that the pin 39* has trav-
eled from such a position in which the piston
valve 34 has moved from a point of maxi-
mum travel to a point of minimum travel,
which would cause the products of com-
bustion in the tube 43 to he moved inwardly
and the momentum of the sane established
by the inward movement of said piston 34.
When the valves have assumed such position
that the intake ports are at their maxi-
mum amount of opening. the gases have
already been set to an inward motion which
ig continued by the suction of the piston.
This helps to inerease the amount of com-

' bustible material that may be drawn into
the cylinder. The erank 30° is at this time
at its maximum amount of movement ont-
wardly, which will cause the intake to be
rapidly closed at the end of the stroke.

In Figure 6 T have shown the valves in
their closed. position, and at the time when
the engine piston is under compression. Fio-
ure 7 shows the erank moved through an-
other ninety degrees in which the piston
valve 34 is moved to position with the pas-
sage 36 in alinement with the passages 16
and 19,

Thus it will be seen that the sleeve 27 is
at its active inward point of movement and
just ready to open. which is accomplished
sefore the piston has reached its full down-
~ ward limit of movement on the combustion
- stroke.

: It will be seen that a slight movement of
™ the crank shaft 24 will cause the slots 31 and
. 32 to be moved into alinement with the pas-

- sage 36 and the passages 16 and 19, as illus-
. frated in Figure 8. at which time it will be
seen that the products of combustion will
* readily and quickly exhaust from the engine

.‘ 10

: 15
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cylinder. The pressure within the cylinder
is reduced to a minimum very rapidly, there.-
by causing the heated gases to be discharged
from the cylinder quickly and the heating
of the cylinder walls and the pistons greatly
reduced, which materially reduces the lubri-
cation difficulties.

It will be seen that as the heated gases are
discharged, the end walls of the sleeve por-
tion of the piston valve will become heated.
The left hand one of these walls, as illus-
trated in the drawings, is also the end of
the intalke sleeve, and is so arranged that the
fuel will engage the said wall .and cause
the same to become cooled. The heating
etfeet of the fuel is also beneficial.

Referring to Figure 5, and when the
valves ave in the position illustrated therein,
and the charge is being drawn into the port
16 from the intake tube 43, it will be seen
that the gases move longitudinally through
the said tube and are moved downwardly
through the ports causing them to move in
a circular path and the heavier particles of
unvaporized fuels will engage the said end
plate, which will cause them to become
vaporized, thereby producing a better mix-
ture. The opposite end plate of the inner
sleeve is cooled by the oil within the chamber
20 being splashed over its inner face through
the splash pin before referred to.

The end plates of the sleeve portions of
the piston valves are connected together by
the members 35, which are comparatively
thin, and which would prevent any material
warping or twisting of the two sleeve mem-
bers relative to each other, inasmuch as a
very small amount of material is employed
for securing the two sleeves together, ani
the two members 35 bein
site sides of the port, wi%l receive substan-
tially the same amount of heat, or in other
words, are equally heated so the expansion
or contraction will be the same,

I have found considerable advantage in
forming the piston valve 6f two substan-
tially independent sleeve members secured
together by narrow or thin connecting mein-
bers 35, over the ordinary form of a piston
valve which is formed of comparatively a
large amount of material having compara-
tively small openings through it. as I find
that in piston valves of the solid type a
great deal of warping is cansed, due to the
expansion and contraction of the metal as
it is rapidly heated and cooled, which
causes the valves to fit tight in the bearings:

When the sleeve 27 is in the position
shown in Figures 6 and 7, it will be seen
that a portion of its under surface is in ac-
tual contact with the heated gases of the
combustion chamber, while combustion is
being produced. The said heated portion
of the sleeve is quickly drawn to the open
position shown in Figure 8, in which it is

spaced on oppo- !
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4

in direct contact with a water jacketed wall

of the opening 18 at the point 56, This por-

tion of the sleeve 27 is moved into substan-

tially the inner end of the lower side of

the opening 18, which is adjucent to the oil

compartment 20, and the said inner end of

the opening 18 being thoroughly Inbricated.

The said heated portion of the sleeve 27 will
3 also become Inbriecated.

- 10 By this arrangement it will be seen that

- the sleeve 27 and the piston valve 34 will

operate freelv adjacent to each other, and

eir entire surfaces will always be suffi-

. ciently lubricated. The piston valve is al-

- 16 ways mounted inside of the sleeve 27, and

neve

YR

forming liuell
_are proyidec
cooling.

By thig arrangemeut all of the parts of
the valve will be substantially uniformly
heated. The higher the speed of the engine
is, the more uniformly will the parts he
heated, inasmuch as the heating and cooling
£ ! takes place more rapidly and time is not
= . . given for any material change in tempera-
. ture to take place. For this reason the
valve is particularly adapted for high speed
worl,

% By mounting the sleeve 43 slidably with-
~in the outer sleeve of the piston valve, it
will be seen that T have provided meuns
whereby any condensed liquid fuel will not
__enter the compartment 18* or get between
= the slidine surfaces between the said sleeves
. or between the sleeves and the walls of the
- opening 18. This is also of material advan-
. fage in any sleeve valve construction, as
~ any such liguid fuel thins the lubricant, and
breaks down its lubricating qualities.

By this arrangement it will be seen that T

e produced a valve mechanisin of com-
eratively simple, durable and inexpensive
ruction, and one which may be easily

ssgoe S6,

» end plates
with adequate means for

L 20

Salg gﬁ E\'e is removed by sim-
i and the intake

g comnected therewith, and also re-
the cover member of the compart-
M, after which the connecting rods
# Be removed from the crank pins by the
il method, after which the said connect-
ge rods may be slipped from the ]JiIIS 29
88. The sleeves may then be pulled out
through the outer end of the opening 18.
It will be seen that the sleeves may be
operated either horizontally or vertically
- without departing from the spirit of my
~ invention.
I claim as my invention:
& 1. A cylinder head for internal combus-

~ tion engines provided with a cylindrical
" valye opening, a compartment adjacent to
L. one end of said opening and in commu-
nication therewith, a sleeve wvalve slid-

- the end plates

pickly taken apart for repairs or re-
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ably mounted in said cylindrical opening,
said sleeve valve being provided with a
longitudinal lubricating groove extending
throughout the entire length of its side wall
member, a piston valve slidably mounted
within said sleeve, means mounted in said
compartment for independently operating
said sleeve and said piston valves, a detach-
able plate for covering the exterior end of
said cylindrical opening, said plate having
a sleeve projecting inwardly and slidably
mounted within said piston valve,said sleeve
and the said plate being designed to formn
u compartment for the adjacent ends of said
sleeve and piston valves, said lubricating
groove being designed to form a passage
whereby lubrication may be distributed
from the first said compartment to the sec-
ond said compartment through the suction
formed by the action of the valve within the
second compartment.
2. In combination, u ¢ylinder head havin

a cylindrical opening open at each end wit
a port for communicating with the combus-
tion chamber of an engine and an exhaust
port opposite the first said opening, a com-
partment in communication with one end of
said cylindrical opening, a crank shaft in
said compartment provided with a set of
wrist pins, a sleeve slidably mounted in said
cvlindrical opening, said sleeve being pro-
vided with oppositely arranged openings de-
signed to communicate with said ports, the
inner end of said sleeve having an extension,
an inwardly extending pin on said extension,
a connecting rod for said pin and one of the
wrist pins of said erank, said sleeve being
provided with a longitudinal lubricatin¥
-groove extending through the entire length
of its outer side wall members, a piston valve
slidably mounted within said sleeve compris-
ing substantially two abutting sleeves, the
adjacent ends of said sleeve being provided
\\ltll a head spaced Sl,ih v apart, compara-

"%l‘b; opposite side
of said sleeves, the 1nner one of said
mewmbers of sald piston valve being pro-
vided with an extension, a laterslly extend-
ing pin for said extension, a connecting rod
carried by said pin and the other one of said
wrist pins, the opposite sleeve member of
said piston valve being provided with an in-
take opening in one of its side wall members
designed to communicate with one of the
openings of said sleeve and with the first
said port opening of said cylindrical opening
and one of the openings of =aid sleeve when
said piston valve is in certain position of its
movement, the outer end of said cylindrical
opening being closed with a plate having a
sleeve extending inwardly and slidable with-
in the inner sleeve member of said piston
valve. -

3. In combination, a cylinder head having
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& sylindrical opening open at each end, a
st for communicating with the combustion
“Samber of an engine and an exhaust port
‘posite the first said opening, a compart-

@t in communication with one end of said

‘indrical opening, a crank shaft in said
wempartment provided with a set of wrist
a sleeve slidably mounted in said

-r;lclt'ical opening, said sleeve being pro-
" waed

with oppositely arranged open-
mgs designed to communicate with said
ports, the inner end of said sleeve hav-
g an extension, an inwardly extending
pin on said extension, a connecting rod for
said pin and one of the wrist pins of said
erank, caid s “being provided with a
longitudinal lubricating groove extending
through the entire length of its outer side
wall members, a piston valve slidably mount-
ed within said sleeve comprising substan-
tially two abutting sleeves, the adjacent ends
of said sleeve being provided with end mem-
bers spaced slightly apart, comparatively thin
and narrow walls for connecting the oppo-
site side edges of the end members of said
sleeves, the Inner one of said sleeve members
of said piston valve being provided with an
extension, a laterally extending pin for said
extension, a connecting rod carried by said
pin and the other one of said wrist pins, the
opposite sleeve member of said piston valyve
being provided with an intake opening in
one of its side wall members designeﬁ to
communicate with one of the openings of
said sleeve and with the first said port open-
ing of said cylindrical opening and one of
the openings of said sleeve when said piston
valve 1s in certain position of its movement,
the outer end of said cylindrical opening be-
ing closed with a plate havin§ a sleeve ex-
tending inwardly and slidable within the

1,505,342

outer sleeve member of said piston valve, and
means within said compartment for lubricat-
ing the inner ends of said piston valve and
sald sleeve when at their inner limit of move-
ment.

4. In combination, a cylinder head having
a cylindrical opening open at each end, a
port for communication with the combustion
chamber of an engine, a compartment in
communication with one end of said cylin-
drical opening, an exhaust port opposite the
first said opening, a sleeve valve slidably
mounted in said cylindrical openifg, said
sleeve valve being provided with oppositely
arvanged openings designed to commnunicate
with said ports, a piston valve slidably
wounted within said sleeve comprising sub-
stantially two abutting sleeves, the adjacent
ends of said sleeves being provided with end
members spaced slightly apart, compara-
tively thin and narrow walls {for connecting
the opposite side edges of the end members
of said sleeves, means for actuating said
sleeve and said piston valves, one of the
sleeve members of said piston valve being
provided with an intake opening and one of
its side wall members designed to communi-
cate with one of the openings of said sleeve
and with the first said port openings of said
eylindrical opening, and one of the openings
of said sleeve when said piston valve is in a
certain posiiion of 1ts movement, the outer
end of said cylindrical opening being closed
with a plate having a sleeve extending in-
wardly and slidably mounted within the in-
ner sleeve member of said piston valve, said
sleeve being provided with a longitudinal lu-
bricating groove extending throughout the
entire lengih of its outer side wall members.

Des Moines, Lowa, December 20, 1922,

JOHN T. LIGGETT.
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