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PISTON
Marion Lee Thompson, 2734 Hastvale,
- Reolling Hills, Calif.
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6 Cianma. (C! 92-—239)

This invention relates to plstons used in various mech-
anisms where intense compressmn forces occur, and par-
tlcularly to pistons used in internal conwbustlon engines.

This. apphcatlon is a contmuatlon-n-nart of apolica-
tion Seriai No. 143,917, filed October .9, 1961, entitled
“Piston,” and now abandoned.

A piston disposed within a cylinder and within an en-
vironment of intense forces such as those that develop
in internal combustion engmes is subjected to conditions
that affect the efficiency of com’oustlon of. fuel within
the cylinder, and also affect the eﬁicm*lcy of operation of
the piston. When fuel is. exploded on the combustion
stroke of an internal combustion engine, intense forces
develop in the  cylinder which surrounds the  exterior
of the piston and tend to. compress those regions of the
piston skirt which are least capable of resisting said
forces.

An object of this invention is. fo provide a piston, the

skirt of which is reinforced and rendered substanual!y
rigid to resist in a piston cylinder intense compresswe
forcés ‘that would otherwise distort the piston and im-
part movements thereto wEuch would reduce the eﬁczency
of operation of the piston and the syructules assomated
therewith, such as the piston rings. =

A more specific object of this invention is. to pmwde
a piston of the aforementioned character which is Te-
inforced by one or more strengthening. webs on. the in-
ternal. side of the piston head and skirt disposed. so as
to ‘render ‘the skirt substantially rigid.

Further objects and advantages of the. invention will
appear during the following part of this specification,
in which the details of construction and fhe. mode of op-
eration of preferred embodiments of the invention are
described with reference to the accompanying drawings,
wnnrem

FIG. 1 is a plan view illustrating and having em-
bodied therein one form of the Dpresent invention;

FIG. 2 is a side elevational view of a piston;

FIG, 3 is a cross-sectional view takén on line 3—3 of
FIG. 1;

FIG. 4 is a cross-sectional view taken on. line 4-—4
of FIG. 1;

FIG. 5 is a perspective view, partly in secticn, il-
lustrating configuration of a portion of the webs - that
serve to reinforce the skirt and head of the pxston il-
lustrated in FIGS 1-4;

FIG. 6 is a cross -sacuonal view similar to FIG. 3, but
111ustrat1n° a first alternative form of, the invention;

FIG 7is a view similar to FIG. 4, but lllustratmg the
first alt@matwe form of the invention shown in FIG. 6;

FIG. 8 is a view similar to FIG. 5, but showmg the
first alternative forrn of the invention shown in, FIGS
6 and 7:

FIG. 9 is a cross-sectional view similar to FIG. 3. and
FIG. 6, but 1llustratmg a second alternative form. of.the
invention;

FIG. 10 Is a cross-sectional view, taken.on line 10—198
of FIG. 9;

'FIG. 11 is a cross-sectional View smular to. HIG. 3,
FIG. 6 and FIG 9, but 11‘ustratmg a thlrd alternatwe
form of .the 1nvent10n,

FIG. 12 is a cross-sectional view taken on line 12—12
of FIG. 11;

FIG: 13, is a cross-sectional view. similar to FIG. 3,
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2
FIG. 6, FIG. 9. and FIG. 11, but illustrating a fourth
alternative form of the invention; and

FIG. 14 isa cross—sectlonal view taken on line 14—14
of FIG. 13.

A piston 16 has a cylindrical configuration, and in-
cludes a head 18 having a flat external surface and a
cylindrical skirt 20. A plurahty of external: circumfer-
ential grooves 22, 24, and 26 are formed in skirt 26
adjacent head 18 and adapted to receive piston rings, not
shown,

‘The external edge 27 of skirt may cut arcuately as
at- 28. A pair. of rigid posts, bosses or enlargements 30
are formed integrally with. head i8 and skirt 29, and
extend. vertically on. opposite 51des of skirt 28 between
head 18 and. the. bottom of cut 28. An aligned bore
32, adapted to receive a rocker arm shaft, not shown, is
transversely dxsposed in. piston 10, passing throuoh skirt
29 and posts 39. The rocking motion. of piston 19- oc-
curring during operation of the. piston and cylinder as-
sembly of which piston 18 is intended to be a part, will
be located about the axis of bore 32, and it will be ap-
parent that skirt 28, supported as it is by posts 36, will
be rigid and strong in the area of posts 36 and resistant
to compressive movement.

Piston skirts are frequently formed with a relatively
thick wall in the v1cm'1ty of the.juncture of the skirt with
the plStOIl head, but in order to save weight, the thick-
ness of the wall of the skirt is generaliy reduced in its outér
portlons In skirt 29, at the point where the wall thick-
ness. is. so reduced, the internal: surface of skirt 26. may
be beveled-as at 34, It will thus be seen that the area
of. skirt, 28 between posts 30 and- above bevel 34 is. rela-
tively thin-walled and most subject to reaction to com-
pressive, forces.

To. strengt‘len this comparatively weak area of- skirt
28, a.web 36 is formed internally on,piston 18. Web 36
is.a continuous. web. formed integrally with piston 10
and passes from a pomt clovely adjacent to edge 27 of
skirt- 28 and. approximately midway between oppositely
disposed. posts 38 on one.side of skirt 20, down skirt 2@,
across. head. 18 at approzimately the center-of headle,
and up the other side of skirt 20 to a point closely ad-
jacent to edge 27 of skirt 20; also.approximately mid-
way between posts 30.

In the first. form of the invention shown in FIGS. 1-5
of the drawings, on opposite sides of web 36, spaced
apait therefrom and arranged substantiaily. parallel there-
to, addmcnal contmuous webs 37 and 38 are similarly
integrally formed and disposed, all of said webs 36, 37
and 38 passing freely between said posts 39.

In order to add supporting.sirength.to webs 36, 37 -and
38, it has been found advantageous to buiid up said webs
36, 37 and 38.in the areas of the juncture of head 18
and skirt. 26, rather than to form a sharp right. afxgle in
those areas. Consequently, web 36.is built up in those
areas designated 42 and 44 to form a deeper arched
turn. Of course, webs 37 and 33 may be. similarly
formed, but:in.practice, .it. has been.found that. a sharper
turn. may-be provided.for.webs 37 and 38; if desired,
without significant. loss. of. rigidity.

Referrmg to the first. alternative form.of the.invention
illustrated in. FIGS 6-8 of the drawings, instead-of pro-
V1d1ng .webs which are substantially. parallel to.each other
throughout their entire length, a central.web. 76, substan-
tially. similar in.configuration and location to web 36 in
the. first, form. of -the invention. illustrated. in FIGS, 1-5
in. thp— awmgs, is provided. However, the webs on
Qppo_s'lt_e_‘ sides of web 76-are disposed differently than webs
37 and 38 in the first form of the invention.

In the. first alternative form of the invention, webs 77
and 78: are.disposed :0n opposite sides of web 76; and run
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‘generally parallel thereto along the skirt portion 20 of
-piston 10, but as they approach head 18, and preferably
‘in the vicinity of bevel 34, webs 77 and 78 are toed iii-
"wardly toward web 76. Thereafter, webs 77 and 78 con-
‘tinue across head 18, again in a substantially parallel re-
lationship to web 786, all of said webs 76, 77 and 78 pass-
ing freely between posts 38,

In said first alternative form of the invention, webs
76, 77 and 78 are preferably spaced farther apart from
each other where they are disposed on the parts of skirt
20 which have generally thinner walls than are webs 36,
37 and 38 in the first form of the invention, and thus pro-
vide a wider area of skirt support.

Referring to the second alternative form of the inven-
tion illustrated in FIGS. 9 and 10 of the drawings, instead
of providing the trio of webs 36, 37 and 38 of the first
form of the invention, best shown in FIGS. 1 and 2 of the
drawings, or the trio of webs 76, 77 and 78 of the first
alternative form of the invention, best shown in FIG. 6
of the drawings, a single web 100 is provided, said web
108 being substantially similar in configuration and loca-
tion to central web 36 of the first form of the invention
and to central web 76 of the first alternative form of the
invention.

Referring next to the third alternative form of the in-
vention illustrated in FIGS. 11 and 12 of the drawings,
instead of providing the trio of webs 38, 37 and 38 of the
first form of the invention, or the trio of webs 76, 77
and 78 of the first alternative form of the invention, or
the single web 100 of the second alternative form of the
invention, a pair of webs 26¢ and 202 are provided.
Said webs 200 and 202 are substantially similar in con-
figuration to web 169 of the second alternative form of
the invention. Said webs 200 and 292 are disposed in
substantially parallel relationship to each other and are
preferably spaced equidistant from posts 30 and each
other on opposite sides of the axis of posts 30.

Now referring to the fourth alternative form of the
invention illustrated in FIGS. 13 and 14 of the drawings,
in lieu of the trio of webs 36, 37 and 38, the trio of webs
76, 77 and 78, the single web 109, or the pair of webs
200 and 202, a series of four webs 309, 302, 304 and 306
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may be provided, said webs 300, 302, 304 and 306 being -

substantially similar in configuration to, for instance, webs
200 and 202, and being disposed substantially parallel
to each other. Said webs 300, 302, 304 and 386 are also
spaced apart from posts 30 and are preferably equidistant
from said posts 30 and from each other.

Although, for practical purposes, no more than four
webs are illustrated in the fourth alternative form of the
invention, it will be understood that if desired a number
of webs greater than four, limited only by space restric-
tions between posts 30, may be provided.

While the instant invention has been shown and de-
scribed herein in what is conceived to be the most prac-
tical and preferred embodiments, it is recognized that de-
partures may be made therefrom within the scope of the
invention, which is therefore not to be limited to the de-
tails disclosed herein, but is to be accorded the full scope
of the appended claims.

I claim:

1. A piston which comprises: a head; a cylindrical skirt
integral with said head; opposed means integrally formed
on the internal side of said piston adapted to receive struc-
ture to support said piston within a cylinder; and a plu-
rality of continuous webs formed within the piston and dis-
posed between said support means in spaced relationship
to said support means and substantially parallel to each
other, one of said webs being generally centrally located,
and all of said webs being integral with said head and
skirt so as to provide stability thereto and to resist com-
pression forces which occur within a cylinder and sur-
round the piston. :

2. A piston which comprises: a head; a cylindrical
skirt integral with said head; opposed means integrally
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forimed on the internal side of said piston adapted to re-
¢éive structure to support said piston within a cylinder;
and a trio of webs formed within the piston and disposed
between said support means and in spaced relationship
thereto, one of said webs being generally centrally located
in a plane passing through the axis of said piston, and the
other webs being disposed on opposite sides of said one
web, each of said webs running continuously in a substan-
tially straight line from a point adjacent the outer edge
of said skirt along the edge of said skirt, across said pis-
ton head, and along the opposite side of said skirt to a
point adjacent the outer edge of said skirt, and all of said
webs being integral with said head and skirt and disposed
in substantially paralle] relationship to each other, $0 as
to provide stability thereto and to Tesist compression
forces which would occur within a cylinder and surround
the piston.

3. A piston which comprises: a head; a cylindrical skirt
integral with said head; opposed vertical posts integrally
formed on the internal side of said skirt and adapted to
receive structure to support said piston in a cylinder; a
centrally located, integrally formed web within the piston
disposed on said skirt and said head in a plane passing
through the axis of said piston between said support
means; and a pair of integrally formed webs disposed on
opposite sides of said centrally located web, each of said
pair of webs converging toward said centrally located web
in the areas of juncture of said skirt and said head, where-
by said pair of webs in combination with said centrally
located web render the skirt of said piston substantially
rigid and resistant to compression forces in the area be-
tween said posts.

4. A piston which comprises: a head; a cylindrical skirt
integral with said head; opposed means integrally formed
on the internal side of said piston adapted to receive
structure to support said piston within a cylinder; and a
trio of webs formed within the piston and disposed be-
tween said support means, one of said webs being general=
1y centrally located in a plane passing through the axis
of said piston, and the other webs being disposed on oppo-
site sides of said one web, each of said webs running con=
tinuously in a substantially straight line from a point ad-
jacent the outer edge of said skirt, along one side of said
skirt, across said piston head, and along the opposite side
of said skirt to a point adjacent the outer edge of said
skirt, all of said webs being disposed in spaced relation-
ship to said support means and to each other, said central-
ly located web being substantially built up in the area of
the juncture of said skirt and said piston head to provide
a relatively deep arched turn, and said other webs being
built up in said area to provide sharper arched turns, and

¢ all of said webs being integral with said head and skirt
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~ to provide stability thereto and to resist compression

forces which would occur within a cylinder and sur-
‘round the piston.

5. A piston which comprises: a head; a cylindrical skirt
integral with said head; opposed means integrally formed
on the internal side of said piston adapted to receive struc-
ture to support said piston within a cylinder; and a plu-
rality of webs formed within the piston and disposed be-
tween said support means, one of said webs being gen-
erally centrally located in a plane passing through the axis
of said piston, and the other webs being disposed on op-
posite sides of said one web, each of said webs running
continuously in a substantially straight line from a point
adjacent the outer edge of said skirt, along one side of
said skirt, across said piston head, and along the opposite
side of said skirt to a point adjacent the outer edge of said
skirt, all of said webs being disposed in spaced relation-
ship to said support means and to each other, said cen-
trally located web being substantially built up in the area
of the juncture of said skirt and said piston head to pro-
vide a relatively deep arched turn, and said other webs
being built up in said area to provide sharper arched
turns, and all of said webs being integral with said head
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and skirt to provide stability thereto and to resist com-
pression forces which would occur within a cylinder and
surround the piston.

6. A piston which comprises: a head; a cylindrical skirt
integral with said head; opposed means integrally formed
on the internal side of said piston adapted to receive
structure to support said piston within a cylinder; and a
plurality of webs formed within the piston and disposed
between said support means, each of said webs running
continuously in a substantially straight line from a point
adjacent the outer edge of said skirt, along one side of
said skirt, across said piston head, and along the opposite
side of said skirt to a point adjacent the outer edge of
said skirt, all of said webs being disposed in spaced rela-
tionship to said support means and to each other, one of

10

15

6

said webs being substantially built up in the area of the
juncture of said skirt and said piston head to provide a
relatively deep arched turn, and the other of said webs
being built up in said area to provide sharper arched
turns, and all of said webs being integral with said head
and skirt to provide stability thereto and to resist com-
pression forces which would occur within a cylinder and
surround the piston.
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