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This invention relates to pistons, and more
especially to pistons of the trunk type, such as
are adapted for use in the internal combustion
engines, although the utility of the invention is
not confined thereto.

"The general object of the invention is to af-
ford a more effective and durable piston. A par-
ticular object is to afford a piston wherein the
barrel or shell and the crown are of quite light

0 constructions and which, nevertheless, will not
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deform under working conditions; in other words
a piston which js light, strong and rigid. A fur-
ther object is to provide in a piston-of the kind
referred to an effective system of cooling the pis-
ton crown and shell. Other and further objects
of the invention will be explained in the here-
inafter following description of illustrative em-
bodiments thereof or will be understood by those
conversant with the subject.” To the accomplish~
ment of the aforesaid objects and advantages the
present invention consists in the novel piston,
and the novel features of construction and com~
bination herein illustrated or described.

In the accompanying drawing Fig. 1 is a cen-
tral longitudinal section of a piston embodying
the present invention.

TFig. 2 is a bottom plan view of
connecting rod omitted.

Figs. 3 and 4 are perspective views of certain
of the interior parts disassembled.

Fig. 5 is a perspective elevation of the interior
parts of a modified form of the invention.

According to the present invention the piston,
with its thin outer shell and crown, and the
wrist pin on which the connecting rod oscillates
and which is supported and spaced within the
shell, are combined with an interior element or
structure in the nature of a frame or shell formed
with an upper peripheral or base that contacts
and supports the crown of the piston and sides
or walls that converge downwardly and at the
vertex a lower central portion abutting or sup-
ported upon.the wrist pin. The assembled parts
after being inserted within the piston shell are
there suitably and permanently confined, and a
structure results having certain of the advan-
tages already described; these same parts being
formed with oil conducting passages so as. con-
tinually to feed oil to the inner sides of the
piston crown and shell, thus affording the piston
cooling function described.

The main shell, barrel or cylindrical portion
11 of the piston may be composed of thin cast
metal. It is shown as extended downwardly in
the form of an extra thin skirt 12. The top or

Fig. 1 with the
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head end of the piston is closed by & crown or
plate 13 also thin and cast integrally with the
shell 11. -

Near the interior center of the piston is shown’

the usual wrist or gudgeon pin 15. This may be 60

cut away at its top side to form a recess 16, be-
low which the pin may have a vertical bore 17,
from the bottom of which an oil passage 18 ex-
tends downwardly to the lower side of the pin.

The wrist pin may be supported in any suitable 65

manner from the sides of the piston. Thus side
pieces 19 are shown having circular apertures
receiving the ends of the pin, and the side pieces
are combined with and spaced apart by curved
end pieces 20 fitting the intérior of the shell.
These elements 19 and 20 are confined within
the piston by a ring 21 threaded, wedged or
otherwise fixed within the interior of the shell.
A connecting rod 22 is shown the upper end
or head of which is preferably divided by a re-
cess into opposite sides or eyes 23 enclosing the
wrist pin, but the recess does not extend to the
lower portion of the head, which thus gives full
support to the pin. The connecting rod may be

70

formed with a central oil passage 24 supplying 30

oil for the lubrication of the pin.

The novel part of the structure comprises an
interior frame, shell or wall 25, in the form of
an inverted cone with its base 26 at its top pe-

riphery, bearing against the crown of the piston. 85

The sides of the shell 25 converge or taper down-
wardly toward a lower portion or base 27 which
rests within the recess 16 of the gudgeon pin
and which may be extended in the form of a
cylinder 28 depending in the bore 17.

The walled structure- 25 encloses a chamber
20 below the piston crown. The structure may
comprise also a central column 30 also in abut-

90

ting contact with the piston crown and support- o5

ing the central part thereof. . }
To enable the flow of lubricating oil to be used
as a cooling medium there is shown an oil pas-
sage 31 extending through the parts 28, 27, and
30 in line with the oil passage 18 in the gudgeon
pin. This permits ascending oil to reach the
top of the hollow column 30, from which it may

flow by exit apertures 32 into the chamber 29,

from which in turn the oil may pass by aper-

‘tures 33 into the main shell of the piston, the
oil thence flowing down the piston sheil to be 105

returned to the crank case. In this way a con-
tinuous cooling of the piston is performed.

In Fig. 5 while the principles are the same the.
structure is modified in several respects. The

tapering wall 35 may be conicsl, with its upper 110
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peripheral base 36 pressing directly against the
piston crown. The central column may be
omitted. The lower end of the tapered wall may
be integrally connected with the parts that sup-
port the wrist pin. Thus an extension 37 con-
stitutes a bearing for the pin, this bearing being
recessed to accommodate the connecting rod.
Flanged extensions 38 are shown at the lateral
sides, their flanges adapted to contact the in-
terior .surface of the piston shell. When in-
serted in the shell the structure of Fig. 5 may
be secured in place by a confining ring similar
to the ring 21 shown in Figs. 1 and 2. The wall
35 encloses a chamber 39 which may receive oil
from the wrist pin and discharge it upon the
inner surface of the piston shell. The interior
structure, readily receives the connecting rod
and then the wrist pin, whereupon it- may be
bodily inserted in the piston shell, thrust into
firm contact with the crown and confined by the
ring. After making of the single casting 35—38

the proper machining can be effected, including.

turning the flanges 38 in a lathe to fit accurately
the shell, the complete element being quite strong
and stiff, and it can be made quite light by the
use of aluminum zlloy. :

It is understood that the external shell’ 11 as
well as the interior structure 35 . . . 38 could
be made either by casting or by forging, or ma-
chining a piece of metal.

An important consideration is that the interior
parts of this invention are separately formed
and thereafter inserted and locked or confined
within the piston. The interior structure, aside
from the wrist pin may either comprise assembled
parts mutually abutting each other between the
crown and the pin, as in Figs. 1 to 4, or .they
may be cast integrally as in Fig. 5. After as-
sembling and insertion the parts may be confined
in various ways, for example by a part or ring
21 which may either besdr directly against an
integral extension of the interior structure, as in
Fig. 5, or against a separate element or frame

provided to space and support the wrist pin, as-

in Pigs. 1-4, in which case the wrist pin con-
fines the interior parts above it. _

. The interior frame or wall 25 while preferably
closed to form a chamber, possesses an important
function, not dependent on its closed character.
This is due to the tapering form of the member
extending from the peripheral rim 26 which sup-
ports the crown to a central vertex or part 27
which is supported on the wrist pin. A bracing
effect results such as would be given by a system
of diagonal struts extending from the outer part
of the crown to the middle part of the pin, a
very strong and rigid structure. The rim of the
member or wall 25 is preferably of such a diam-
eter. that the perimetral tangent to the flexing
surface of the crown is always horizontal what-

. ever the gas pressure, so that the elastic defor-

70

mation of the crown does not alter the form of
the shell.

Referring further to the wrist pin this is herein
prevented from rotating by the engagement of
the parts 27 and 28 within the upper side of the
pin. The side thrust between the wrist pin and
the shell is effectively distributed by the parts 19,
20 in Figs. 1, 2 and 4 or the part 38 in Fig. 5,
these same parts in both forms being confined

. against sliding within the shell by the locking

ring 21.

Various changes of form are possible while re-
taining the disclosed principles of structure, in-
cluding the strut character of the element 25 or 35
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by which compression forces are well transmitted
between the crown and pin. While Figs. 1 and 3
show central and peripheral support of the crown
they might be supplemented by additional walls
or extensions, such as concentric hollow cones
contacting the crown. The pin could be changed
to oscillate with the rod rather than be held with
the piston structure, the latter in such case sup-
ported by a bearing upon the pin. The piston
shell interior could have turned ribs to strength-
en it.

Since many disclosed matters of construction,
arrangement and design may be further variously
modified without departing from the invention,
it is not intended to limit the invention to such

80
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.matters except so far as set forth in the appended

claims.

What is claimed is:

1. A piston for internal combustxon engines
comprising & thin outer shell with a crown closing
its upper end, a transverse pin on which the con-
necting rod oscillates, said pin being of such
short length as not to reach to the thin piston
shell but having means spacing it within the
piston shell, an inseried frame having an upper
peripheral portion engaging the crown, sides ta-
pering downwardly, and a lower central portion
engaging the pin, and means confining the in-
serted parts within the shell. -

2. A piston comprising a thin outer shell with a
crown closing its upper end, a transverse pin on
which the connecting rod oscillates, said pin being
of such short length as not to reach to the thin
piston shell but having means spacing it within
the piston shell, an inserted frame having an 110
upper peripheral portion supporting the crown,
sides tapering downwardly, and a lower central
portion engaging the pin, the pin being recessed
at its upper side to receive the lower end of the
frame. 115

3. -A piston comprising a thin outer shell with
a crown closing its upper end, a transverse pin
on which the connecting rod oscillates, said pin
being of such short length as not to reach to the
thin piston shell but having means spacing it %
within the piston shell, an inserted shell having
an upper peripheral portion supporting the crown,

a wall tapering downwardly, and a lower central
portion engaging the pin, the wall forming a
chamber, passages conducting oil into the cham- 125
ber and peripheral passages from tihe chamber to

the piston shell.

4. A piston comprising a thin outer shell with
an integral crown completely closing its upper
end, and a wrist pin, in combination with a pre- 130
formed and inserted structure having (1) an
upper peripheral portion supporting the crown,

(2) sides tapering conically downward, (3) a
lower central portion engaging the wrist pin, and

(4) an extension portion at the level of the pin for 135
spacing the structure and pin from the shell, all
integral or united before insertion, and means
confining the inserted parts within the shell.

5. A piston.for internal combustion engines
comprising a thin outer shell with a crown closing 140
its upper end, a transverse pin on which the con-
necting rod oscillates, spaced within the piston
shell, an inserted frame having an upper pe-
ripheral portion engaging the érown, sides taper-

']

106

105

"ing downwardly, and a lower central portion en- 148

gaging the pin, and means confining the inserted
parts within the shell; the inserted frame having
not only a peripheral portion but also a central
column abutting against the piston crown.

6. In a trunk piston a separately formed and 156
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inserted structure having a peripheral extension
abutting the piston crown and tapering there-
from to-a central extension abutting the piston
pin; the inserted structure havihg not only a pe-
ripheral portion but also a central column abut-
ting against the piston crown.

7. A piston comprising a thin outer shell with
a crown closing its upper end, a transverse pin
on which the connecting rod oscillates, spaced
within the piston shell, an insérted frame having
an upper peripheral portion engaging the crown,
sides tapering downwardly, and a lower central
portion engaging the pin, the pin being recessed
at its upper side to receive the lower end of the
frame; the inserted frame having not only a pe-
ripheral portion but also a central column abut-
ting against the piston crown.

8. A piston comprising a thin outer shell with
a crown closing its upper end, a transverse pin
on which the connecting rod oscillates, spaced

3

within the piston shell, an inserted frame having
an upper peripheral portion supporting the crown,
a wall tapering downwardly, and a lower central
portion engaging or supported on the pin, the

wall forming a chamber, the inserted frame

having a hollow centrasl column arranged to re-
ceive oil from the pin and conduct it to' the
crown, within the chamber, and the frame wall
having peripheral passages from the chamber
to the piston shell. .

9. In a trunk piston having the cylindrical
shell and the overhead crown, and piston pin, a
separately formed and inserted structure having
a peripheral extension abutting the interior pe-
riphery of the piston crown and tapering there-

‘from to a central extension abutting the piston

pin, the piston pin being formed with a top recess
of substantial depth in which such central exten-
sion is engaged. - o ’

‘PIER GIORGIO VANNI.
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