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~The present invention relates broadly to

* yalves for internal combustion engines, and
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more particularly to valves of the. rotary
and sliding types. O

- A serious difficulty encountered in the use

of valves of various types with internal

_combustion engines . iz their tendency to
warp.due to the fact that different portions
of the valves are subjected: to different

amounts of heat, thereby causing non-uni-

form expansion or contraction throtughout
the bodies of the valves. ‘ ' :
By the present invention

a valve construction of such character that

expansion and contraction

may be subjected in use will tend to main-
tain the seafing surface of the valve true.
" Tn the accompanying drawings, there are
shown, for purposes of llustration only,
certain embodiments of my invention, it
that the drawings do not
define the limits of the invention, as changes
may be made in the construction’ therein
disclosed without departing from the spirit
of the invention or scope of my ‘broader
In the drawings,— o
- Figure 1-is a vertical sectional view
through a portion of
equipped with a rotary valve embodying my
invention; - o : :
Figure 2 is a_horizontal sectional view
on the line II—II of Figurs 1; -
Figure $ is a plan view of the
.shown in Figure 1; R SN
Figure 4 is a vertical sectional .view
through a 1
equipped with a sliding. valve embodying
my invention; and . RUEETE
Figure 5 is a plan view of the valve shown
in Figure 4.~ i
Figures 1,

“valve

9 and 3 illustrate my invention
embodied in a valve .of the rotary-type.
Referring to Figure 1, the reference char-
acter 2 designates a cylinder head In which
is mounted a valve cage 3 provided with
two  diametrically opposite intake ports 4

and two diametrically .opposite  exhaust

ports 5. The intake ports communicate
- with an intake manifold 6 and the exhaust
orts with an exhaust manifold 7.
At its lower end the cage 3 has a convex
~or spherical seating surface 8 engaged by

a valve 9 carried by a valve stem 10. The

of the valve
under temperature conditions to which it

a cylinder head

‘portion of an engine. cylinder:

Tatter v 1@ : _coﬁﬁe’cted ‘at its: ‘u.ppef ‘end‘k;to a

diaphragm 11 which-in turn-is secured by
serews. 12 to. the enlarged mpper portion: 13

‘of a-sleeve 14 in which-the valve stem ro- -

tates. A main bevel gear 1515 mounted upon
the upper end of the: portion 13 by screws

60~

16. 'This bevel ‘gear, is driven by a pinion .

17, -the shaft 18 of which rotates in a suit-
able “bearing 19, Interposed between the
diaphragm 11 and the bottom of the portion
13.is a spring 20 which-holds the valvein

any tendency of the same to move away
from its seabt. oo e il ol

The sleeve 14 rotates in'a bearing 21
formed integral with the: cage 3 but ter-
minates short of the lower end of said bear-.
ing. * The valve stem. 10 .fits loosely in the
sleeve 14 and has mounted thereon between
the lower end of the sleeve and a shoulder
29: at the lower end of the bearing 21, a
roller 23 -fitting loosely in the bearing::. -

.The wvalve is. provided- with: two ~ciame-
trically opposite ports 94. - It will be ap:
pavent that when the valve is rotated the
ports 24 - will be brovight: into communica-.
tion first with. the:intake ports 4 ‘and -then
with the exhaust ports. 5 once for every
180 degrees of rotation of the valve. - Fur-
thermore, the-valve not only rotates about
the axis of the valve stem 10, but also is-al-
lowed to move bodil
the stem 10 and roller 23 in the sleeve 14
and bearing 21, respectively. The valve,
thevefore, has a gyratory motion which in-
sures a shifting area of contact and uniform
grinding action between the valve and its
seat tending to. constantly - keep the parts
to a proper seating fit and properiy lubri-
cated. 1 make no claim, however, in the

- present application to the diaphragm drive =
the spring for counteracting -

for the valve,

the tendency of the valve to move away
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g . engagement ‘with “its seat and counteracts -
T have provided:
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due to the loose fit .of -
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from its seat, or to'the loose mounting of the

valve stem: enabling the valve to have a
gyratory. motion, as these “features consti-
tute the subject-matter of my Patent No:
1,551,209. . b
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As has -alr‘eady':rb‘eeh ‘pointed out, when &

valve is subjected to the temperature: condi-
tions in actual use, there is a tendency for
the valve to become warped. I have dis-
covered ‘a way. to obviate this. action by so
constructing the valve that any tendency of
the seating surface thereof to deviate from
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,27-

10

a true seating surface in expanding or con-
tracting is counteracted by the correspond-

"ing expansion or contraction of its opposite

surface. I have found that if the surface

26 of the valve oppesite.its concave seatine
o

surface 25 is formed convex, any tendency

of the seating surface to flatten out or

otherwise change. its curvature when ex-
panding or contracting is counteracted- by

the expansion or contraction of the convex

opposite surface 26. In order to insure the

‘maintenance of a true seating surface on

13

20

o8

30

38

the valve during expansion or centraction
thereof, it is preferable to form its concave
seating surface and its opposite convex sur-
face of such relative curvatures that the two
surfaces either actually intersect at the pe-
riphery of the valve or would intersect if
extended. In other words, the seating sur-
face 25 when expanding tends to become less
concave or to flatten out, whereas the tend-
ency of the surface 26 when expanding is
to. become more convex and to correspond-
ingly increase the concavity of the seating
surface 25. The tendency of the seating
surface to change its curvature in expanding
1s, therefore, neutralized by the expansion
of the opposite surface 26, and the seme
thing is true upon contraction of these suz-
faces. o ‘ .

In Figures 4 and 5, T have shown my ‘in-

vention embodied in a valve of the sliding

type.  The valve 27 shown in these figures,
cooperates with a valve seat 28 formed on

a cylinder head 29. The valve is carried by-

a stem 30 which is piveted at its lower end

- to the valve and has its upper end connected
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to one end of a coil spring 31, the other end
of said spring being connected to the end of
a standard 32 forming part of a bracket
33 secured to the cylinder head by means of
screws 34. Intermediate its ends the stem 30
is provided with a longitudinally extending
slot 35 through which passes 2 pin 36 car-
ried by the cylinder head. A ‘stem 37 is
slidably mounted in an arm 38 of the bracket
and has one end pivotally connected to the
upper end of the valve stem 30 and carries
at its other end a roller 89. The roller 39
is engaged by a cam 40 carried on a shaft

‘41 journaled in an arm 49 of the bracket,

said cam being driven in any suitable man-
ner from the engine ‘crank-shaft. A coil
spring 43 surrounds the stem 57 and abuts at
one end against the standard 82 and at the
other end against a washer 44 on said stem.
The spring 48 maintains the roller 39 at all

~times in contact with the peripheral edge
of the cam. The cylinder head 29 is pro-.

vided with intake and exhaust ports 45 and

46, and the valve 27 is provided with ports

47 and 48 adapted to be moved into and out
of communication with the ports 45 and 46

. 1,599,430

upon reciprocation of the valve 27 by the
cam 40 and spring 43. It will be apparent
that the spring 81 will maintain the valve
agalnst its seaf at all times and counteract
any tendency of said valve to move_ away
from its seat. ‘ .

The construction of the valve 27 ‘is simi-
lar to that of the valve 9, shown in Figures
1and 3, except that the valve 27 is of rec-
tangular shape instead of being di sk-shaped.
The seating surface 49 of the valve 27 is
concave and the opposite surface 50 is.con-

“vex, and the relative curvatures of these sur-

faces are such that they intersect at the op-
posite end edges of the walve. The valve
27 functions in  the same manner as ex-

plained for the valve 29 to counteract any-

tendency of the seating surface 49 to deviate
from a true seating surface when the valve
expands and contracts. ' :

The advantages of the present invention
arise from the provision of o valve structure
for rotary or sliding valves of such char-
acter that any tendency of the valve to warp
in use is counteracted. ST

I claim: » : :

1. A valve having a concave seating sur-
face and a convex opposite surface, the
curvatures of the two surfaces being eccen-
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tric fo each other; and having radii of dif- -

ferent lengths, the convex surface ‘having
a shorter radius of curvature than the con.
caved surface, substantially as described.

2. A valve having a concave seating sur-

95

face and a convex opposite surface, the rela-

tive curvatures of the two surfaces being
such that they intersect at _the periphery
of the valve, substantially as described.

3. A disk-shaped valve having a concave
seating surface and a convex opposite sur-
face, the velative curvatures of the two sur-
faces being such that they intersect, sub-
stantially as described. _

4. A disk-shaped valve having a concave
seating surface and a convex opposite sur-
face, the curvature of the convex surface
intersecting the comcaved surface at the pe-
scribed. - .

5. A gyratory valve. having a concave
seating surface and an eccentric convex op-
posite surface whose radius of curvature is
shorter than that of the concave surface
whereby the valve is thickev ot.the center
than at its periphery and wherein the rela-
tive curvatures of the two surfaces ave such
that the valve tends to maintain a true seat-

‘riphery of the valve, substantially "as de-

ing surface upon eéxpansion or contraction

thereof, substantially as described.

In testimony whereof T have hereunto set

my hand.

FRANK W. OFELDT.

100

105

110

120



