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UNITED STATES

1,440 549
PATENT OFFICE

FREDERIC A. PARKI-IURST OF CLEVELAND, OHIO, ASSIGNOR BY MESNE ASSIGN-

MENTS, TO ALUMINUM MANUFACTURES, INCORPORATED, OF CLEVELAND, OHIO,

A CORPORATION OF DELAWARE.

PISTON.

Original application filed December 19, 1917, Serial No. 207,836. Divided and this application filed

September 10, 1920.

To all whom it MUY CONCErI

Be it known that I, Freperic . Park-
HURST, a ¢1tizen ot the Umted States, restd-
Ing at Cleveland, in the county ot ("nyahoga
5 and State of Ohio, have Invented certain
new and useful Implmements in istons,
of which the following is a specification, lef
erence. being.had therein to the accompany-
ing drawings.

This invention relates to plstons for in-
ternal combustion engines, the invention
having to do more especmlly with pistons
of the type shown in the patent to bpﬂlman

and Mooers, No. 1,092,870.
One ob]ect of the invention is the pm-

duction of a piston of the type last referred.

- to formed of metal of low specific gravity,

b
b

30

39

such as a suitable aluminum alloy, and hayv-
ing an internal structure and other physical
characteristics which mark such .ﬂloys when
cast 1n permanent molds. -

Another object of the invention is the
production of an improved piston of the
type referred to of such character that com-
plicated core work i1s obviated..

A further object of the invention is the
production of an improved piston of. the
type in question having a form and con-

stituent material such that it can be formed-

either 1n whole or in part by (1) casting
and (2) further shaping the cast structure
by drawing, spinning, rolling or other form
of swaging operatmn '

Pistons of the type n quéstum comprises -

a head part with an end wall and a cylin-
drical side wall; and a guide part or trunk

- having an inner w all, whwh is preferably

40

formed with wrist pm bosses, and an outer
cylindrical, cylinder-engaging wall. While
pistons of this type may l)e madt‘ by various

processes, an improved process has been de-

‘scribed and claimed in my copending ap-
plication, No. 207,836, filed December 19,
1917, of which this appll(,atmn is a division.

Brleﬂy stated, my 1mproved process con-

sists  of makmn- a piston casting of metal
capable of bemo' swaged, with the metal of

elther or both the '%Ide wall of the head and
the outer wall of the trunk in the form of

an outwardly extending flange, and there-
after by spinning or other sw aging opera-
tion, turning such flange or ﬂanfres to cylin-
drical conformation. By such a method

Serial No. 409,304.

the original casting is simplified to such an

extent that®if is possﬂole to produce it 1n a
permanent mold and thus give the metal of

the finished piston phvswal characteristics

which are peculiar to the rapid chilling of

“the permanent mold.

For the purpose of explaining the char-
acter of my umproved piston and the proc-
ess of producing it, I have illustrated in the
accompanying (h..lwmos several forms of
construction and have indicated the succes-
stve steps in carrying out the process.

In the drawings, Ifig. 1 1s a side elevation,
partly in section, of a piston casting which
represents the first step . of my 1mplmed
process.

Fig. 2 is a central vertical section of the
same plston casting after a portion of the
flange which is to “form the outer wall of
the trunk has been machined away prepara-
tory to the next step of the process.

IFFig. 3 1s a view similar to that of I1g. 2

but showing outwardly extending Hange
spun upw ard to form the (wlmdlu al outer
wall of the trunk
Fig. 4 is a view similar to that of Fig. 3.
but showi ing the piston after- the removal
by machmlnrr of superfluous metal. .
Fig. 51s a view similar to the last, show-

ng the piston. comp]eted by madnnmtr O]~
erations.

. Figs. 6 and 7 are side elev: atlon and bot-

tom plan respectively, of the finished Piston.
a side elevation. partly ‘in sec-

Fig. 8 18
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tion, of a plston illustrating a mm]lhed fm m

of constructlon |
IFig. 9 1S a frfwmentan qule elevatlon

partly in section, lllustratmrr the first step.

90

1n the process of makmrr the plston shown

in Fig. 8.

piston illustrating st111 am)ther form of con-;
struction. . o

Fig. 11 1s
partly in sectmn illustrating the first step
in the process of makmﬂr the plston sh(mn

in Fig. 10.

Referring now in detail to ‘the form of

construction illustrated in Figs. 5. 6, and 7 0

1 demgnates the head part of the piston in

its entirety and 2 designates the trunk part
105
comprises an end wall 1¢ and a side wall '

of the piston in its entlret ‘The heqd 1

Fig. 10 1s a central vertical sec*tmn of a

95

fmfrmentdlv mde elevatlon'-'
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lb,lwhile tﬁe trunk or guide part of the pis-

~ton has an inner wall or section 2¢ and an

outer cylinder-engaging wall 2°. The trunk
or guide part of the piston preferably also
pertorms the function of connecting the pis-
ton to the connecting rod and to that end 1s
formed with wrist pin bosses 2¢, 29, the lat-
ter boss being formed with an enlargement
2¢ to receive the usual set screw. The head
and trunk are also preferably formed with
strengthening and heat dissipating ribs
2f, 28, ' -

Tn its finished form, the lateral wall of
the piston head is provided with grooves
o to receive the usual packing rings (not
shown), and said lateral wall has a diame-

-ter such that it never closely fits the engine
cylinder. |

The -outer wall 2 of the trunk is con-
nected with the inner wall thereof only at

1ts lower end, so that heat conducted from

the end wall of the piston head must trav-

~erse the entire length of the piston before

25
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reaching the outer guide wall 2°, and there-
tore much of this heat is dissipated by radi-
ation and contact with the air and vapors
of the crank case before it reaches said
outer wall 2°, so that said outer wall is
malntained at a relatively low temperature
and can, therefore, fit relatively closely in
the engine cylinder. -
Preferably, a .series of holes 4, 4 are
tormed at the bottom of the piston between
the inner wall 22 and the outer wall 2° to
permit lubricant and oil which enters the
space between said walls to drain freely
back to the crank case. . .
In the production of the piston illus-
trated 1 Figs. 5, 6 and 7, the first step, in
accordance with my improved process, is
the making of the casting shown in Fig. 1.

This casting is preferably formed of a

metal of low specific gravity such as the
aluminum -alloys now extensively employed
1n the making of pistons and in a suitable
permanent mold. I preferably employ a
mold and process such as is set forth in Let-
ters Patent 1,296,589, granted to Joseph H.
Bamberg and such as is illustrated also in
Letters Patent 1,296,596 granted to me,
both dated March 4th, 1919. When a suit-
able aluminum alloy is cast in molds of
the character referred to, the metal of the
casting as.compared with the same metal
cast 1n molds of relatively low conductivity

- 1s given a hard, fine grained, ductile struc-

60

ture with excellent swaging, machining:
and bearing qualities, is capable of taking
a high polish, and also has remarkable
strength. - _ 3

To make possible the use of a permanent

- mold, T cast the outer wall 2° of the piston
- trunk 1n the form of a heavy outwardly ex-

65

tending flange 2, and I preferably also

form the casting with an internal rib or

flange 5 which extends continuously around
the piston directly in line with the flange
2*". "The end wall of the piston head may
be formed with a “work spot” 6 to facili-
tate subsequent machining operations, said
work spot being later removed. o
After the production of the casting, as
shown in Fig. 1, the next step in my process
1s the machining away of the lower part
of the flange 2" and preferably the slight

reduction of its diameter to form the flange

2*"”7 shown in. Fig, 2. o

- The third step in my improved process
i1s the spinning of the flange 2*” upward to
form the cylindrical outer wall 2° of the

piston trunk, as shown in Fig. 3. During

70

79
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the spinning operation, the unturned rib

or flange 5 serves to greatly stiffen the pis-

ton structure so that the pressure of the

spinning tool is adequately resisted.

After the spinning operation, the rib 5
i1s machined away, the lower outer' corner

of the piston is rounded as at 7 and the
upper edge of the trunk wall 2% is trimmed
away, with the resulting structure shown
in Fig. 4. -
Finally, the machining of the ring

grooves 3, the drilling of the lubricant

holes 4 and the recessing of the wall 2° at

3 to permit. the introduction of the wrist

pin and the other usual finishing opera-
tions, gives the finished piston shown in
Figs. 5, 6, and 7. -

~ In machining the outer side wall of the
piston, as has been indicated, the outer
diameter of the wall 2 is made such that

- said wall has a relatively close fit in the

engine cylinder while the side wall 1° of
the head has a loose fit, the wall 2® being
relied upon to guide the piston in its move-
ment 1n the cylinder. |

8
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By means of my improved process I not .

only avoid the complicated core work inci-
dent to the casting of prior pistons of this
type, but also have produced an integrally
cast .piston having the advantages peculiar
to pistons of this type with the added ad-
vantages of light weight and the hereinbe-

110

fore mentioned physical characteristics pe- -

‘culiar to-aluminum alloys cast in perma-

trated in Fig. 8, the finished piston com-
prises a head part designated in its entirety
by 11 and a trunk part designated in its
entirety by 12. The head comprises an end
wall 11* and a cylindrical side wall 11°.
This latter side wall is formed, in the pres-
ent case, independently of the trunk of the
piston which comprises an inner wall 19
and a cylindrical outer wall 12b, the said

115

120
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‘inner wall joining the end wall of the pis-

ton head at points radially inside of said

side wall 11 of the head, while the outer

wall 12 is connected .with the inner wall

130
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only at the lower end of the piston. The
inner wall of the piston-trunk is preferably
formed with wrist pin bosses 129 129 the
last named boss being formed with a set
screw enlargement 122

The inner wall of the trunk and the end
wall of the head are formed with strength-
ening and heat dissipation ribs 12f, 12%, 12"

The side wall 11* is formed in the usual
manner with grooves 13 to receive packing
rings and preferably also with lubricant
orooves 14 also a suitable number of lubri-
cant apertures 15 are provided at the bot-
tom of the piston and the outer wall 12° of
the trunk is recessed at 16 to permit the
entry of the wrist pins in the bosses 12¢, 12¢.

In the production of the piston shown In
Fig. 8, the first step, in dccordance with
my process is the formation of the casting
shown in Fig. 9, this casting being formed
of suitable aluminum alloy or other metal
in permanent molds as has been set forth 1n
connection with the first form of construc-
tion. In this casting, 1t will be observed
that the metal of the finished side walls 11"
and 12° are 1n the form of outwardly extend-
ing flanges 11" and 12" respectively. After
the machining or trimming of flange 11"
to the form indicated by the dotted lines, it
and the lower flange 12° are spun or other-
wise worked downward and upward respec-
tively, to form the cylindrical side walls
11* and 12, gnd thereafter trimming and
machining operations are carried out simi-

lar or analogous to those described m con-

nection with Figs. 1 to 7, resulting in the
finished piston shown in Fig. 8.

"The construction shown in Fig. 10 1s In
many respects similar to that shown in Ifig.
5 and comprises a head part 21 having an
end wall 212 and a cylindrical side wall 21P,
and a guide or trunk part 22 having an in-
ner wall 222 and a cylindrical outer wall
29b.  The inner wall of the trunk 1s formed
with wrist pin bosses 22¢, 224, the boss 229
having a set screw enlargement 22¢ and 1n-
ternal ribs 22! and 22¢ are provided as in
the first form of comstruction. The side
wall 21° 1s formed with the usual grooves 23
for packing rings, a series of lubricant aper-
tures 24 are provided at the bottom of the

the mmvention but 1s

B

piston and the side wall 22" 15 recessed at:

95 to permit the introduction of the wrist

pin. This last form of construction differs
from the first form principally in the man-
ner in which the outer wall 227 1s formed.

As shown in Fig. 11, the outwardly ex-
tending flange 22*” of the original casting
is formed, either by casting or machining
with shoulder 26. In the subsequent spin-
ning operation by which the flange 22" 1s
formed into the cylindrical wall 22, the

shoulder 26 affords a firm abutment for the
metal of the flange as it 1s spun mmward and

upward, as will readily be understood.

The trimming and machining operations
subsequent to the spinning operation are
similar in this case to those described 1n
connection with Figs. 1 to 7 and need not be
further referred to. . |

I have herein referred to the use of
metals or metallic alloys of low specific

oravity and it is to be understood that I

‘mean by these terms metals or alloys whose

specific gravities are low in comparison with
that of iron. the metal of which pistons have
commonly been made in the past.

It will be understood that the foregoing
description of certain embodiments of my
invention is not intended to define or limit
presented “for purposes
of explanation and illustration, the scope
of the invention being indicated by the fol-
lowing claim., - ' -

What I clamm 1s: | | |

An aluminum alloy piston of the trunk
type having a head section comprising an

end wall and a cylihdrical side wall, and a
trunk section comprising an inner wall and
a cylindrical cylinder-engaging outer wall,

said cylinder-engaging outer wall being
formed of metal characterized by having a
swaged structure, the said head section and

the inner wall of the trunk sections being

integral and formed of metal characterized
by having a fine grained structure charac-

teristic of aluminum alloys cast in perma-

nent molds. |
In testimony whereof 1 hereunto aflix my
signature. | |

FREDERIC A PARKHURST.
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