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To all whom it meyy concern.:

Be it known that I, Wrniram H. Sicx-
MAN, a citizen of the United States, vesiding
at Pottstown, in the county of Montgomery
and State of Pennsylvania, have invented a
certain new and useful Piston, of which the
following is a specifieation. :

My invention relates to pistons for use in
the cylinders of engines driven hy explosive
charges, which pistons have bodies of Hghter
material than the piston rings to be used.

The purpose of my invention is to support

the packing rings within a single shell ov

sleeve united with the piston hody dnring
the casting of the body and prevented from
circumferentisl as well as radial movements
with respect to the body.

A further purpose is to interfit the metal
of the shell and piston by generally radial
and preferably tapered projections from the
one mto the other.

A further purpose is to provide for oil col-
lections and drainage through into the in-
terior of the piston as part of or at the
point of the support for the piston rings.

A further purpose is to formthe pro-
jections upon the body of the piston and to
so locate them that thev project into the
shell where the grooves are formed for the
piston rings.

A further purpose is to stiffen the rear of
the piston and support it against wear, )

Further purposes will appear in the speci-

fication and in the claims.

I have preferred to illustrate my inven-
tion by but one form thereof, selecting a
form which in use has proved to be practical,
efficient, veliable and durable and which at
the same time well illustrates the principles
of my invention.

Figure 1 is a side elevation and Figure
2 is a top plan view of a piston body with
the connected ring-supporting shell.

Figures 3 and 4 are sections of Figures 1
and 3, respectively, taken upon lines 8-3
and 4—4. '

Figure 5 is a section of Figure 3, upon
Iine B5—5. ;

Figure 6 is a sectioned perspective show-
ing the same structure as is seen in the other
figures. S SR

Figure 7 is a perspective view of the
ring-supporting shell.

In the drawings, similar numerals indi-
cate corresponding parts,

the usual apertured inwardly directed pin-

The great desirability of light  weight
metal parts, particularly in the reciprocat- -
ing mechanism of automobile engines led to
considerable use .of aluminum .and light
alloys for automobile pistons. It wasat.once
recognized that the piston must have pack-
1ng rings of a different material from the .
aluminum. and the usual iron packing rings
were applied to aluminum piston . hodies,
However, these harder (iron) rings very 65
quickly wore the walls of the grooves in .
the aluminum pistons until the rings be-
come “noisy.”  With cars of the type to
which these pistons are applied this is so
objectionable as to require corre-tion at once.
Even if it could be permitted to . continue,
leakage would soon take place which would
be further objectionable. In either event
recutting of the grooves and larger -vings
or other correction are requived. '

Where effort was made to insert harder
metal to take the wear of the rines there
was difficulty in maintaining the  proper
spacing and alignment of the supports and
mmtimate attachment of these snpports to the
body of the piston; and where the supports
were made loose in the piston body, the -
supports themselves rattled in the piston,
creating the objection which they were in-
tended to relieve. In those constructions
mest nearly approaching my invention -in
other features one of the most serious dis-
advantages lay in the turning of the insert
about the body so that any sccentricity in
the initia] placing of the insert resulted.in
the: projection of the “heavier” part of the
insert as a “lobe.”” disturbing the balance of
the pisten as a unit and rausing excessive
cylinder wear opposite the lobe.

With these objections in mind, I have at-
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tempted to overcome all of the objections by

uniting the supports for the individual pack-
ing rings into a common shell or hand of
suflicient axial length to he accurately.
aligned. - T secure it rigidly to the piston
body by radially-projecting .pins .cast on
one part so as to extend into the other, much
as spokes, and filleted or tapered, so that
their bases are strengthened to maintain. a
maximuwn rigidity notwithstanding the dif-
fering coeflicients of expansion of the two
metals.

The body 10 of the piston is formed of
light metal, such as aluminum and carries
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suppol‘pmg bosws 11, 12:and set SCrew: open— ‘

g 1n§‘13 for retention.

10

he piston beyond the bosses is contracted

~at 14 to provide for a circuinferential seat

15 occupied by a preferably cast iron insert
16 in the form of a ring- supportlng shell or
band. grooved  at 17, 1 , 17 for packing

‘rings, not shown. The closed end 18 and the

contracted end portion ‘are .reinforced by

I‘IbS 19.
‘The edge 20 of the groove 172 is cham-

’fered for .the purpose of pr0v1d1n0 a cir-
‘cumferentlally extending o1l groove adjoin-

ing the rear edge of. the ring fitting within

15 ‘this groove, and the roove is connected with

20

‘piston through these openings.

theinterior.of the cylinder by means of open-

“ings 21, so that the oil scoured ‘from the in-
terior .of the cylmde1 on the back stroke of

the piston is fed into the interior of the
“These open-

~ings may extend at any convenient angle,
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shown:as.variant in Fi igures 3 and 6.

I have found that the shell or band in-
sert 16 is best retained in rigid position with-

in the piston by prehmmamly forming the.

shell oriband, centering it within the mold

forithe: plston as well as poss1ble and casting

the body "of the piston about it. The cast

body material and the shell or band are in-'
terfitted by prowchncr holes 22:in the ring

shell “or: band counter-sunk  at 23, within
which ‘the molten body metal ﬂows
holes are preferably radial, like spokes 24,
and are shown as termnntlncr in the groov cs
17, 177172, as distinguished “From tcumnat—
ing within the mtermedmte ribs 25. These
rlbs thus retain their full strength, both for
stiffness and for wear.

~The insert 16 is heated before being placed
in the mold but is given at least a finish cut
after the casting to ensure alinement.

Though the metal of the body of the pis-

ton‘hasa hlgher coefficient ‘of expansion tlnn :

the cast ‘iron and, ‘being: hotter when ‘it is

‘poured than the heated ring-carring shell or

- band, shrinks slightly away from 1t it will
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'0f ‘the ‘groove within which they lie.

be . 0bv10us that the "diameters of thc pins
are so small that the difference in shrink-
age between the pins and the surrounding

nmetal of the holes'in the shell or band will' be

slight and an effective tight engagement be-
tween ‘the pins and the :Lrl]omlnrr side walls

Cwill be ‘maintained such as could not be ob-

tained ‘between the insert and the end walls
In
practice’ the pin enﬂadement satlsfactoulv
prevents rattling even when cold and is much
more eﬂ"ectlve for this purpose at the tem-
perature  at ‘which - the plston is normally

60" used.

Tt will’ be evident that the pin form of in-

‘These

1,426,013

ter-connection between the interior material

of -the piston and the surrounding  ring-
cduymﬂ shell or band gives strong .spoke-
like “contact and that the tapermg of the
pins adds to the strength of the pins against

65

bending strain as well as greatly mcre‘tsmg §

_their resmt‘mce against shearing.

Iy order to stiffen the plston and to. re-
inforce it at its rear end against wear, I
have restricted the piston body'at 26, to
form a seat 27 within which a cast iron or
steel collar 28 as inserted.
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The collar may be placed in posmon n .

the same manner as the shell 16, _preferably

with interfitting spole-like connections be-
tween it and the body of the cylinder, and
with at least a finish cut after.it is cast.in
place.

‘Having thus described my invention, what
I claim as new and des1re to secure, by Let—‘
ters Patent is:

1. In a piston for engines operated by ex-
plosive charges, a body portion of light ma-

terial havmg an annular seat theIeln, in.
-ring-carry-

CO]TIbllhlthl’l Wlﬂl an annuLn
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ing ‘shell within the se‘tt and interlocking

)oke like.projections from a cylindrical sur-"
face of one of the parts.entering,the other
90 ..
2. In a piston for engines operated by ex-
plosive charges,a body pormon of light metal

at intervals about.the mrcumference

having a relatively high coefficient of expan-

sion, mterloc]\lnw qpoke like pins. project-
ing from its cvhndncal surface, at . inter-
vals about the circumference, and an annu-

,95..

lar ring-carrying shell of ir elatwely lower -
coefficient of expansion.en O'fmed by said pro-

jections.
3. In a piston for engines operated by ex-
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plosive charges, a ring-carrying shell of gen- -

erally cvhndmcal fmm hfwmo .grooves f01 a
D]UI dlliV of rings and apertures extending
inwardly from the grooves and a. piston body
located partly within the shell and extend-
ing into-.the apertures.

- 4. Ina piston for engines operated by ex--
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plosive charges, a ring support of generally
cylindrical form havma a plurahty of -

grooves for rings and apertures extending .

inwardly from. the .grooyes, enlarging. in-
wardly and. a piston body located. in part
within the support and having projections
ﬁthng into the ‘mertures

In a piston for enﬁmes operated .by ex-

ploc;we charges, a ring support having
5 admllv-extendmor apertunes growing larger
in diameter as they extend 1nwardly, in

icombination with a piston body having pro-
jections fitting the apertures.

WILLIAM H. SACKMAN,

110

118



