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The present invention relates to a piston
for use in cylinders and is more particularly
intended for use in the cylinders of internal
combustion engines. ' ,

Experiment has demonstrated that when
a piston of usual construction such as a
cast iron piston is in actual operation in a
cylinder of an internal combustion engine,
the temperature at the top end or head of
the piston is greatest and decreases toward
the inner end or skirt of the cylinder where
the temperature is the lowest. This will

‘be evident because the head of the pistor

is exposed directly to the heat incident to
the repeated explosions of the fuel mixture.
The piston being an integral body, the heat
which is imparted to the head of the piston
is in part transferred to the body of the
piston in accordance with the laws of the
conduction of heat. .
Such being the case, the greatest expan-
sion of the usual type of piston occurs at the
head end of the piston while the least expan-
sion occurs at the skirt of the piston. This

5 makes it necessary to provide a variation of

clearance allowance from the top to the skirt
of a piston in installing the same in a cylin-
der and this is usually taken care of by
machining a piston so that it is of slightly
tapering form. ‘

The difficulties and disadvantages which
are incident to the usual type of cast iron

pistons and the leakage of o0il around the

pistons into the combustion chamber of the
engine, or conversely, the leaking of gasoline
past a piston into the crank case, and addi-
tionally, the excessive weight of cast iron
pistons and the disadvantage of moving the
large ‘mass of iron, are all too- well known
to require comment.

It is the purpose of this invention to pro-
vide a piston which is so constructed that
by far the greater portion of the heat which
is imparted to the piston incident to its
operation is retained in the head portion of
the piston and only a small fraction of that
heat is permitted to pass to the central por-
tion of the body of the piston and to the
skirt of the piston. Additionally, provision
is also made so that heat which may be
transmitted to the body of the piston isonly
transmitted in diminishing degree to the
skirt portion of the piston. '

This construction enables a piston to be
fitted much closer within the walls of a cylin-
der and results directly in eliminating the

usual sloppy fit of a piston and on the other
hand enables that the skirt portion of the
piston particularly may be fitted rather
exactly and have a much closer working fit
within the walls of the cylinder than ean
possibly be attained with the types of pis-
tons with which I am familiar.
".The cylinder also provides a construction
wherein the compression rings may be as-
sembled on the piston without the necessity
of removing the piston from the cylinder in
which it may be placed.
.- Reference should be had to the accompany-
ing drawings forming a part of this specifi-
cation, in which Fig. 1 is a sectional eleva-
tion of a piston embodying my invention ;
Fig. 2 is a top ]};lan view showing the com-
pression rings; Fig. 3 is a sectional elevation
of a modified form of the invention.
Referring to the drawings, 1 indicates
what may be termed the body of the piston
and it is provided with the inwardly ex-
tended sleeves such as indicated at 2 for
the reception of a wrist pin the same as in
usual practice.
1 is provided with an external recess or
groove which is indicated at 3, this groove
being indicated for the reception of the
compression ring as will be later described.
At the central portion at the top. of the
body portion 1 there is a boss 4 into which
is threaded the miember which holds the

head of the piston in its attached relation.

ship to the body portion, as will be later
described. SR
At the lower or inner end of the body
portion there is also an inwardly extending
groove or recess as indicated at 5, this groove
or recess being for the reception of the usual
oil rings. :
. The body portion 1 is made hollow accord-
Ing to usnal practice.
The head of the piston is indicated at 6

and it is provided with a central retaining

screw 7 which is threaded inio a suitable
opening in the boss 4 thus serving as a re-
taining means for the head. There are also
provided one or more auxiliary screws such
as indicated at 8 which prevent relative
turning between the body of the piston 1
and the head member 6. These various
threaded members are made to have only
a fairly close fit so that when the head of
the piston becomes heated and expansion
takes place, the expansion of the threaded
members will be possible.
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Means is also provided for preventing at

" least to a very large degree the transfer of
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heat between the head 6 and the body of the
piston.” As one means for accomplishing
this general result which has been men-
tioned, 1 provide a gasket 9 which is made
of any suitable composition or material
which is efficient from the standpoint of
the non-conduction of heat. Asbestos is a
material from which such a gasket may be
made. This gasket is retained between the
top of the body portion 1 and the under-
side of the head when the head is secured
on the body portion as before stated.

For the purpose of more effectively re-
taining the gasket 9, I may provide a plate
9= which ungerlies the gasket and is secured
upon the stem 7. This plate with the gas-
ket 9 and piston head 6 may be removed
from the body portion as a unit. The pro-
vision of the plate 9 is mnot absolutely
necessary but is desirable.

The skirt member of the piston is made

as a separate element and secured to the
" body of the piston at the lower or open side

thereof.” In the present instance this is ac-
complished by providing the lower portion

of the body 1 with an inwardly extending
shoulder 1*# which is threaded upon its in-
terior -surface. The skirt member proper
which is represented at 10 has at one end
a shoulder 10* and an upstanding neck 10°,
which on its outer surface is threaded and

may be attached to the lower portion of the

3 piston body 1 by the screw thread engage-

ment which is suggested. This particular
method of securing the two parts together
is but suggestive of any desired method.
The width of the shoulder 10* is such that
when assembling with the body 1 the outer

surface of the body 6 is substantially in

the same cylindrical plane as the outer sur-
face of the body 1 of the piston.

Tt will thus be seen that the piston which
has been described is made up of three
parts which may be described as the head,
the body portion and the skirt portion. The
head is preferably made of a metal which
has a low co-efficient of expansion and one
which is nonwarping under the action of
the high heat to which it is subjected when
in use. The middle section or body portion
of the piston is preferably made of a much
lighter metal than the other portions and
for this purpose aluminum or aluminum
alloy has been found to be suitable. .The
lower or skirt portion of the piston is
made of a material having a low co-efficient
of expansion, which metal at the same time
hag the properties of resistance to wear.

The head member 6 is made of such a di-
ameter with respect to a given cylinder
into which it is to be fitted so that when
within the cylinder and under working con-
ditions, the expansion of the head under
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the temperatures to which it is subjected
to use, will cause sufficient expansion so that
the head portion will' have a nice working fit
within the cylinder.

The central part or body portion of the
piston being made of material of low spe-
cific gravity will materially reduce the
weight of the combined portions of the
piston so that the total weight of the three
portions may be less than the weight of
the usual cast iron piston of light dimen-
sions. The body portion is made of such
diameter with respect to a given cylinder
into which it is to be housed, so that under
expansion the body portion of the piston
will have a nice working fit within the
cylinder. / ‘

The skirt portion is made to have a di-
ameter and clearance with respect to a
given cylinder so that when in use and
expanded by such heat as it receives, it will
have a nice working fit against the wall
of the piston.

When such a piston as has been described
is used, in an internal combustion engine,
the first application of heat incident to
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the running of the engine comes upon the

head of the piston and very quickly the
head of the piston expands to its ultimate
amount. '

The conduction of heat from the head to
the body portion is materially reduced due
to the provision of the heat insulating
means between the body portion and the
head so that the body portion of the cylin-
den can never become as highly heated as
would be the case if the body portion and
head of the piston were integral. From
the foregoing it will be readily deduced
that the heat which the skirt portion of
the piston receives, is very much less than
would be the case were the piston made as
an integral structure, and experiment has
demonstrated as a fact that the transfer

of heat from the head of the piston to the

skirt portion is so reduced over'what would
be the case in a solid piston, that the tem-
perature which is attained by the skirt
portion will never be so high as to affect
the lubricating qualities ‘of the oil used in
crank case lubrication; whereas with the
solid types of pistons now in use the break-
ing down of the lubricating oil in the crank
case and destroying its lubricating proper-
ties is the usual occurrence unless a very
good grade of oil be used, which is of course
relatively expensive.

By making the piston in the three parts
as above suggested, the head may be con-
«tructed so that it will expand in accordance
with the heat which it receives and when so
heated provide 2 nice fit within the cylin-
der, also the body portion may be so made
and machined that it will when expanded by
the heat which it receives, have a good
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working fit in the cylinder, and the same
is true with respect to the skirt portion.
Therefore with each of these parts of
the piston being particularly constricted so
as to take care of the temperatures to which
they are indiviudally subjected and at the
same time provide a nice fit in the cylinder
when in' heated condition, insures that the
piston under working conditions will at all
portions of its engagement with the walls
of the cylinder have a proper fit and not.a

‘loose or sloppy fit,’and thereby the passage

of oil beyond the piston into the combustion
chamber is minimized. :

© Due to the fact that the skirt portion 10

may be so nicely fitted within the cylinder

due to the construction, of the piston as be-

v fore‘.exgl)l_ained, the skirt portion of the pis-

- The ends of each of these sections are pro-
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ton will always be in bearing relationship
with the wall of the cylinder and so serve
as a sort of a cross-head, and eliminate any
other movement of the piston.than a true
reciprocating movement, R

" In.the groove or recess 3 there is located

‘the compression ring which is shown in plan
- view in Fig. 2 and comprises the three sec-

tions which are indicated at.11, 11 and 11*.

vided with notched extensions such as in-

-dicated at 12, which extensions overlap and

engage each other in the manner shown in

Fig.-2. When these -sections are inserted
_in the groove or recess 3 a spring member

13 is placed behind them, thus’ constantly
urging the, ring sections outwardly - and
against the wall of the cylinder. Attention
is called to the fact that by the ring con-
struction which has been shown and de-

“scribed, the various sections move out evenly
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so that the diameter of the assembled seg-
ments remains constant. This is not the case
where .2 ring with a single split. or divi-
sion is used, because in such.a construction
the portions of the (ringl» adjacent the split

are somewhat more resilient than the por-;

tion of the ring which is 180° removed from
the split. - _ . A
Additionally it will be seen that by the

. construction of piston which has been de-

scribed, the compression ring may be insert-
ed after the piston is within the cylinder
or where after the piston has been in ise

. and it is desired to place a new compres-

" 88

sion ring in the same, the compression ring
may be placed, without removing the piston
from, the cylinder. This may be accom-

- plished by removing the head of the engine

and reciprocating the piston until the head

. of the piston is at thetop of its stroke. The

a¢

head 6 may then be removed, thus exposing
the groove. 3 and permitting the removal or
placement of the segments of the compres-

“sion ring. . .

When & new compression ring is placed
in a piston it is possible to use a rather stiff

8

spring behind the segments of the ring, and
by this I mean a spring which is much

stiffer than would be necessary in the actual
operation of the piston. This will cause the
segments of the ring to exert a rather heavy

the cylinder. The head may then be placed
and the engine mechanically turned over
for a desired priod of time, thereby wearing
in the rings. After this wearing action has
been permitted for a sufficient length of time,
the head of the piston may be removed and a
lighter spring substituted for the heavy
spring which had heretofore been used be-
hind the compression ring. Then the head
of the piston may be replaced and the head
of the ring assembled on the block thereof.

_ By the procedure which has just been out-

lined ‘it is possible to give the rings a pre-

liminary wearing in, which in the ususl

types of piston can only be accomplished

by actually wearing the rings ‘in by use.

This wearing in action makes the engine
very stiff and all this may be to a large ex-
tent obviated with the type of piston herein
proposed in the manner which has just been
described. . ’ -

In the groove or recess 5 is positioned the
oil ring as indicated at 14. “This oil ring is
constructed with segments the same' as ex-
plained with respect to the compression ring
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-outward pressure against the inner wall of
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and the segments of the oil ring are pushed -

outwardly by means of a spring 15 in pre-
cisely the same manner-as has before been
described. - -~ R

- Kach. of the segments of the oil ring and
the ‘compression ring are retained: against

undue radial movement by means of pins,

one of which is indicated at 16 in Fig, 1,
one end of the pin being secured with a-driv-
ing fit in an opening in the body member 1,
while the other end of the pin extends into

a slot such as indicated at 27, which slot is-

formed in the under side of a ring segment.
The slot is slightly elliptical in shape so as
to permit a limited radial movement of the

¢ ring sections. -

It is my ‘preference to place behind the
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spring 13 which holds the ring segments -

expanded, a packing which is indicated at
13% ' This packing may be of any suitable
substance which-is resistant to charring or
carbonization or heat, such for instance as
asbestos or similar substance, and the pack-
ing is inserted so as to quite completely fill
the space behind the spring 18 and the in-
side wall of the groove in which the ring is
located. ' '

This packing will effectually prevent the
ring segments from working in and out at
least to any appreciable extent. And this is
desirable because the working of the rings,

in an in and out direction, as the piston

reciprocates in its cylinder, acts quite like
a pump, and under the action of the spring,
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0il sucked in around the ring, and working.

in back of the ring, finds exit at the top

of the ring. :

By placing the packing as indicated, the
passage of the oil is obstricted, and even if
at the beginning a small amount of oil lodges
in the packing, the heat which the packing
will receive will tend to.carbonize the oil,
and so make the packing more impervious

¢ and a better barrier against the passage of

oil. _
Additionally, by placing packing behind
the ring segments they are quite positively
held in outward position and in contact with
the. walls of the cylinder. This has what

may be termed a bull ring eifect, and pro-
vides a bearing for the top of the piston"

which is of material assistance in insuring
a true rectangular movement of the piston
within its cylinder. o

In Fig. 3 there is shown a slightly modi-
fied form of construction which is particu-
larly intended for use where the piston is
of larger size.than the usual automobile
piston, as for instance, in compressers,
pumps, or devices of analogous character.
In the form illustrated the body of the pis-
ton is indicated at 15, having the nsual wrist
pin arms 16. The upper portion of the body
15 has an outwardly extending boss 17 which
is threaded on its exterior surface. Thelhead
of the piston which is indicated at 18 has an
inwardly extending flange 19. This flange
on its inner surface is threaded to co-operate
with the threaded boss or extension 17. The
head of the piston 18 extends outwardly be-
yond the flange 19, as indicated, and this
outwardly extending portion in connection
with the body 15 forms a groove for the
reception of a ring 20, which ring may be
the same as that illustrated in Fig. 2, or of
any desired construction. The ring is
sressed outwardly by means of a spring 21.

etween the inner surface of the piston head

and the body portion of the piston is a.

gasket 22 which is similar in its functions
to that which is shown in Fig. 1. As shown
in Fig. 8 the gasket 22 merely engages with
the boss 17 of the body of the piston, but if
desired the gasket may be extended so as
to lie above the ring 20. .

" However, it may be remarked that in pis-

‘and body portion an
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tons used for compressers and similar pur-

oses the heat to which the piston is sub-
jected is not anywhere near so great as is
the case with pistons used in internal com-
bustion engines, and hence the requirement
for heat insulation is not so great as in an
internal combustion engine.

It will be noted that the ring 20 may be
assembled or. replaced with respect to the
piston by removal of the head 18 the same
as is the case with the showing in Fig. 1.

The lower portion of the piston, that is to
say, the skirt 23, may be attached to the
lower end of the body portion of the piston
in the same manner as described with respect
to the construction shown in Fig. 1.

Having described thy invention, I claim:—

1. A piston comprising a body portion, a *

head portion, which head portion is separate
from but secured to the body portion, and
a skirt portion associated with the body por-
{ion which is made séparate from but at-
tached to the lower part of the body portion,
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the said head and skirt portion being made "

of metal which has a lower co-efficient of
expansion than the body portion and being
of the same external diameter.

9. A piston comprising a body portion, 2
head portion, which head portion is separate
from but secured to the body portion, heat
insulating means co- gerating with the head

a skirt portion asso-
ciated with the body portion which is made
separate from but attached to the lower part
of the body portion, the said head portion
and the said skirt portion being made of
metal which has a low co-efficient of expan-
sion. . :

3. A piston comprising & body portion, a
head portion detachably secured to the up-
per end thereof, a skirt portion detachably
secured to the lower end thereof, said body
portion having upper and lower portions of
reduced diameter forming ring receiving re-
cesses, and said head and skirt portions over-

lying said recesses, and expansible rings re-

tained in said recesses by said head and skirt
portions of the piston.
In testimony whereof, I hereunto ailix my

- signature. -

EDWARD M. WILLIAMS.
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