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My invention relates to internal combus-
tion engines and has particular relation to
the valve and Valve gulde structures of such
“engines,

Difficulty is sometimes encountered be-
cause of improper seating of the valves and

“sticking and undue wear of the valves and

10

15

20

25

30

35

40

45

50

valve stems of internal combustion engines.
In investigating the causes of these difficul-
ties the conclusion has been reached that the
greater proportion- of trouble is caused by

warpage of the cylinder block because of sea- -

soning or by unequal expansion and contrac-
tion of .the portions of the ‘cylinder block
surrounding, and adjacent to, the'intake and
exhaust passages. I have, therefore, pro-
vided ‘a means for overcommcr these valve
difficulties. ‘

An object of my 1nvent10n is to provide
means for insuring proper ‘seating of the
valves of an engine or the like undel all the
conditions met with in operation.

Another object of my invention is.to pro-
vide a valve and valve guide structure which
prevents sticking and unequal or undue wear

_of the valve and valve guide parts.

‘Another object of my invention is+o pro-
vide a structure of the above description
which will permit self- ahgnment of the
valves and valve guides. -

* Another object of my invention- is to pro-
vide a structure of the - above description
which shall permit ready assembly and dis-
assembly of the valves and valve guides
within the motor and permit also ready: re-
placement of -worn or m]ured gu1des and
valves.

Other objects of my invention will appear
from the following-description taken in con-
nection with the drawing which forms a
part of this specification and in which:

Flgure 1 is a view in‘section of a portion

of an’internal” combustion ‘engine showmo"

my new dev1ce incorporated therem, :

Fig. 2 is a view in section of the engine
shown in Fig. 1 under conditions of unequal
expansion of the parts of the cylinder block.
The displacement resulting has been frreatly
exaggerated for the purpose of a bebtel ex~
planation; :

Flo' 3is'a Vlevv in sectlon of another em-,

bodlment of my 1nvent1on, =

Fig: 4 ig a sectional view of the structure
shown in Fig. 3 under conditions of unequal
expansion of the parts; the d1splacement be-
1ng greatly exaggerated; and =

Fig. 51 a view in sectmn of the’ valve
gu1de holding means shown in Flgs 3 and
4 and: takeri on the line 5—5 of Fig. 3. The
view. is enlarged for better:illustr ation.

Referring more particularly to Fig. 1,'my

device is particularly suitable ‘for use with

-an internal-combustion engine 1nclud1ng a-

¢ylinder struicture 10- which includes an in-
take and exhaust manifold 11 to which is at-
tached a cylinder head 12 by means of bolts
13,
15 have been shown in position in the cylin-
der ‘block.
are employed for-cooling the block and head.
The ‘manifold is-provided with - the usual

and éxhaust passageways 18.

In one of the preferred embodiments’ of

my invention, the valve guide -passage ‘or
opening 19 is prov1ded at its lower end with
a wall or flange 27 which may be concave in

cross section, havmg its center of curvature .

preferably at” the lower end of the valve
stem '29. The valve gulde 20, contrary to
the usual practice, is of such a’ diameter
that it is loosely engaged in the valve ‘guide
opening, and a shoulder 21 which is convex
at its upper surface to cooperate with thé
concave lower surface of ‘the: flarige 27, per-
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The usual piston 14 and connecting rod :

The usual cooling. chambers 16 -
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‘poppet valves 22, valve ports 17 and 1ntake, '
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mits ‘the valve: gulde to move to a limited -

extent  within the ‘opening and" the valve

giide 20 and’ valve 22 to move laterally,;

gyrate or pivot about a center or ‘to 'move = |

bodily to secure proper seatmo' of the valve
29.

The valve orulde i8 held in pos1t1on acamst
the flange o by reason of the action of ‘the
spring 23 which is disposed ‘between ‘the
washer 24 and the shoulder 21 on the valve
guide. " *° ¢
It movement of the valve port 17 w1th
relation to the valve guide 20" oceurs;- by
reason’ of unequal expansion ‘or warpage of

‘the cyhnder structure-or' the “like; ‘so that
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the valve port occupies some new p0s1t10n, as
shown in Fig. 2, (in which the displacement
has been greatly exaggerated) it can readily
be understood that, because of the biasing

action of spring 23 the shoulder of the:

valve guide will slide’ with relation to the
face of the flange 27 by reason of the self
centering effect of the sloping circular face
of the valve head 26 upon the sloping cir-
cular face of the valve seat 25 and the loose-

ly held guide will:shift bodily to a position
such that the valve 22 seats ‘properly in the

. port 17.

15

29

Since the valve and Valve stem are free

to move with respect to the cylifider struc-

ture it follows that they will not bind in-any

‘way on or within the valve stem or’ port:

It 1s apparent also that after the head 12
has been removed the valve guide and the
valve may qumkly be removed from the

~manifold by removing the washer 24, Wthh
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has been engaged on the valve stem in the
usual manuer, thus ‘permitting removal of
the spring 28 and the valve and valve gulde
The whole assembly is preferably held in
place by spring 23 and may be assembled by
reversing the process just described.

In another embodiment of my invention
shown more. particularly in Figs. 8, 4 and
5 1 prefer to employ a valve stem passade-
way' or opening which is constricted at its

* upper. portion to constitute a circular- seat
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32, the wall of which slopes at an angle with
the horizontal. The valve guide 33 is loose-
ly engaged within' the valve passage and is
pr0v1ded with a convex shoulder:portion 34
which is adapted to coact with the slopmo
portion of the constriction in the valve pas-
sage to constitute a- bearing for the valve
gmde about which the gu1de may move free-
ly in all directions. The shoulder 35 acts
as a seat for the spring 23¢ which holds or
assists in holding the guide in place. The
valve guide may be held within the valve
passageway in tge same manner as the gmde
is held in the embodiment 111ustrated in Figs:
1 and 2 or may be locked in posmon by
means of an irregularly shaped ring 36 pro-

vided - with -outwardly projecting - portions

adapted to engage a suitable groove 37 in
the ‘valve passageway and provided also W1th
flattened portions. adapted to engage a regis-
temng groove 38 in the valve guide. Th.lS

- construction secures the same result, in sub-
stantlally the same manner, as that shown
in Figs. 1 and 2. The valve guide seatis

adjacent the heated passageways 18 and the
port 17 so that the effect of dlﬁerentlal ex-
pansion is minimized.

Both constructions are operatlve to com-
pensate for mlsallgnment of the valve guide
and valve port in‘any direction and from any
cause, as for instance unequal expansion and
contractmn warpage and the like. The
wvalve heads always seat properly There is

‘said opening,
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no lateral pressure on the valve and valve
stem to cause sticking and undue wear. The

valve and its parts may be readily assem-

bled and disassembled in the cylinder.

Although I have described certain pre-
ferred embodiments of ‘my invention, it is
apparent that modifications may be made by
those skilled in the art.
may be made without. departing from the
spirit and scope of my 1nvent10n as set forth
in the appended claims. = 7

I claim as my invention:

“1. In an infernal combustlon engine, a-

cylinder structure having-a port and valve

~seat and havmg an opening for a- valve

guide opposite the port the opening being
constllcted at one portion thereof, a poppet
valve for said port cooperating -with ‘said
seat and having a stem extending through
a valve stem guide having a

70

rounded shoulder adapted to engage The

constriction but otherwise loosely. engaded
within the opening and means for hOldan
the guide within the opening. :

2. In an internal combustion endlne, ;a.ﬂ,

cylinder structure having a port and an
opening for a valve gulde therein, the open-
ing being provided between: its ends with

an mwardly projecting seat, a valve, and a

valve guide loosely engaoed within. the
opening provided with a shoulder coacting
with the inwardly projecting seat to provide
for universal lateral movement. of the guide
in the opening to permit the valve to prop-
erly seat on the port. .

8. In an internal combustlon engine, - a
cylinder structure. having a port a,nd an
opening for a valve <rulde Lhereln, the valve
guide opening belnﬂ constricted at its up-

85

Such modifications .
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per portion, a valve for the port, a valve 185

guide loogely disposed in the passage having
a reduced upper end portion and a shoulder
adapted to engage the wall of the passage,
the .shoulder and passage wall being dis-

posed to provide for seating of the Gulde to 330

permit movement of the valve gulde to in
turn permit proper seating of the Valve
on the port.

4. In an internal combustion engme a

cylinder structure having an opening - For 15

a valve guide therein, the walls of. said
opening bemg provided with an annular
groove, a valve guide loosely engaged with-
in the opening having ‘a peripheral groove

registering with the groove in the walls of 120

the opening, and means between the valve
guide and the walls of the opening-and
registering with said  grooves adapted to
maintain the valve guide i in position with-
in the opening. :
~ 5. In an internal combustlon enome, X
cylinder structure having an opening for
a" valve guide ‘therein, the-walls of said
opening being pr0v1ded with. an annular

125

groove, a valve guide loosely engaged with- 130
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in the opening having a peripheral groove
registering with the groove in the walls of

- the opening, and a ring of irregular shape
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encircling the valve guide and- interposed
bétween the walls of the opening and the
valve guide, said ring having projections
thereon engaging the groove in the walls
of the opening and flattened portions en-
gaging the groove on the valve guide, said
parts coacting to. provide for universal

lateral movement of the guide in the open-.

ing. ‘
6. In- an internal combustion engine, a

cylinder structure having a port, a valve

seat and an opening for a valve guide
therein, the opening being constricted and
the walls thereof being provided with an
annular groove, a poppet valve for said port
cooperating with said seat and having a
stem extending through said opening, a
valve stem guide having ‘a rounded shoul-

der adapted to engage the constricted por-
tion of the opening but otherwise loosely

engaged within the opening, said valve stem
guide also having a peripheral groove reg-
istering with the groove in the walls of the
opening, and means between the valve guide
and the walls of the opening and register-
ing- with both of said grooves adapted to
maintain the valve guide in position with-
in the opening: o :

7. In an internal combusion engine, -a
cylinder structure having a port, a valve
seat and an opening for a valve guide there-
in, the opening-being constricted and the
walls thereof being provided with an an-
nular groove, a poppet valve for said port
cooperating with said seat and having a
stem extending through said opening, a
valve stem guide having a rounded shoul-
der adapted to engage the constriction but
otherwise loosely engaged within the open-
ing, said valve stem guide also having a
peripheral groove registering with the
groove in the walls of the opening, and a

3

‘ring of irregular shape encircling the valve
& f)

guide and interposed between.the walls of
the opening and the valve guide, said ring
having projections thereon engaging the
groove in the walls of the opening and
flattened portions engaging the groove on

the valve guide, said parts coacting to pro- -

vide for universal lateral movement of the
guide in the opening to permit the valy
to .properly seat on the port. ‘
8. In an internal combustion engine, a
cylinder structure having a port, a valve,
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a valve stem guide passage, the wall portion - .

of said passage having a concave surface,
and a valve guide having a convex surface
loosely engaged with the concave surface,
the radii of the convex and concave surfaces
being equal to the length of the valve be-

80

tween its end ard the intersection of said

surfaces with the valve.stem. S .
9. In an internal combustion engine, a

85

cylinder structure having a port, a valve,

a2 valve stem guide passage, the wall portion "

of said passage having a concave surface,
and a valve guide having a convex. surface
loosely engaged with the concave surface,
said surfaces, when the valve is closed, lying
on the surface of a sphere the center .of
which is at that end of the valve stem which
is opposite to the port. _ =
~10. In an internal combustion engine, a
valve port, a. valve having a stem, a valve
stem guide for piloting the stem, and sup-
porting means for said guide, said support-
ing means including a wall curved about a
point coinciding with the end of the valve
stem opposite from the port.
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11. In an internal combustion engine hav-

ing a valve comprising connected head and
stem portions, a yieldable support for said
stem including surfaces curved on a radius
drawn from the end of the stem opposite
from the head. : o '
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