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' To all ‘whom it maytoncern: 
Be it known that I, JOSEPH H. BAMBERG, ' 

a citizen of the United States, residing at 
Toledo, in the county ofLucas and State of 
Ohio, have invented certain new and useful 
Improvements in Piston-Castings, of which 
the following is a speci?cation, reference be— 
ing had therein to the accompanying draw 
mg.‘ . ' ' 1 . 

This invention relates to an internal com 
bustion motor piston casting having inter 
nally projecting bosses, webs, ribs and ex-' 
tensions, or either of them. . 
One object of my invention is to providea 

skirted piston cast of metal or metallic alloy 
of relatively low speci?c gravity and which 
is relatively non-porous, free from entrapped 
air and other gases and oxids and other for 
eign material's. - . ' - 

Another ob'ect' of my invention is to 
provide a skirted piston cast ‘of metal or me-. 
tallic alloy of relatively low speci?c gravity 
and readily machinable to provide durable 
and efficient ' bearing surfaces. ' I ‘ . 

Another object of my invention is to pro 
vide a casting for a skirted piston for an in 
ternal combustion motor made from metal or 
metallicv alloy of relatively low speci?c grav 
ity and having diiferent structural charac 
teristics at various sections as desired. ' 
Another object of my invention is to pro 

vide a skirted piston casting-of metallic al 
10y having a‘relatively low speci?c gravity 
and a relatively high coe?icient of heat con 
ductivity, which‘ when machined and used 
in the cylinder of, an internal combustion 
motor will not collect carbon to the same ex; 
tent as does an iron piston and will take and 
retain a relatively high polish because of its 
?ne-grained structure. 
~ Another object of this invention is to pro 
vide a skirted piston casting made of a mini-' 

' mum volume 'of metallic alloy of relatively 

45 
low specific [gravity and high/heat conduc 
tivity, which will not disintegrate nor ‘un 
dergo changes in its internal structure under 

- ordinary usage in an internal combustion 
motor, and which will require a‘minimum 

. amountof machining. 
50 Another ‘object of my invention is to pro 

vide a skirted piston castmg-made of a'me-' 
tallic alloy of relativelylow speci?cv gravity - 
and high heat conductivity and ‘in which‘ 
casting there is a relatively small amount of 

‘ eutectic which substantially surrounds ‘the 
excess substance in the casting. 
.# Another object of my invention is to pro 
vide a skirted piston casting made of an al 
loy of relatively low speci?c gravity and 
high heat conductivity and in which casting 60 
there is a relatively small'amount of eutectic ' 
disposed relative‘ to the excess substance ‘in 
such manner as to provide e?icient and dura 
ble machined bearing surfaces. 
Another object of this invention is to pro 

vide a piston casting of an alloy containing 
aluminum, copper and magnesium, having 
a. structure relatively ?ne-grained, non-p0: 
rous and free from entrapped air and other 
gases and from oxids and other foreign ma-v 
terials. ' 7 

Other objects of my invention will be ob-' 
viouspto one skilled in the art from ‘the de 
scription of it hereinafter made. A Y 
The present application is a division of 

my pending application, Serial No. 82,529., 
?led March 7, 1916, in which I have fully 
set forth, and explained an.’ apparatus-and 
method suitable forthe production of the 
piston casting to which the present applica 
tion relates. ‘ 1 

In order that the present‘ invention may be 
clearlyunderstood. I have shown in the ac 
companying drawings one form. of piston 
casting embodying my improvements and 

‘ also a mold in which the casting is formed. 
Figure 1 is a perspective view of a skirted 

-0r cup-shaped piston casting, after'the sprue 
has been removed. ' _ v 

Fig. 2‘is a central lon itudinal sectional 
view through the piston casting. ‘ 

Fig. 3 is a central. longitudinal sectional 
view of ‘the piston casting taken at right 

. angles to the section shown in Fig. 2. 
Fig. 4 is a bottom plan view of the piston 

casting. 
. Fig. 5 is a side elevation of a mold adapted 
for the production of my improved piston 
‘casting, part of thevview' being in section ‘and 
the core pins being shown rembved. 

Fig. 6 is a top plan view of the mold. with 
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the mold members separated and the casting ’ 
'. attached to one of them. - ~ 

The piston casting, as to outward forma 
tion, has the usual piston head 1 and side 
‘wall 2 characteristic of the skirted pistons 

105 

commonly employed. in internal combustion‘ I 
engines. The side wall is formed with dia 
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‘ understood fromvthe following 

2 

metrically opposite inwardly projecting 
bosses‘ 3, 3 which ‘are cored out to receive 
a wrist-pin, ‘The upper part of the casting, 
as shown, is provided with strengthening 
and heat-dissipating ribs 4 and 5. . 
My improvements arenot limited to. the 

particular conformation of the casting 
shown but may be varied widely, as will be 

explanation 
of the matters which ‘characterize my im-; 
provements. ' - 

The physical properties ‘and interna. 
" structural characteristics which chie?y char 
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' prises ~a base-member. a 
I members/b and'o, 

acterizemy invention are the result of the 
constituent materialsemployed in the cast 
ing and the manner in which the casting is 

. formed. I will, accordingly, brie?y describe I 
a mold designed for, the production of the 
casting and the manner in whichsuch mold 
is used. For a full description and explana 
tion of the mold and the process of produc 
‘ingthe casting by means of it, reference 
is had to my pendingapplication, Serial 
N 0. 182,529, above referred to. ' , _ _ 

Referring to Figs. 5 and 6, the mold com— 
I and complementary ‘ 

v -movable on the base mem 
ber a toward and from each other. 03 indi 
cates as an entirety'the main core part of 
the mold.-_ vThis core is fornied ‘in a plu 
rality of sections which are suitably re 
cessed to .form the bosses 3, 3 and ribs 4: and 
5 on the interior of the piston. 6,6 are 
diametrically opposite core pins arranged 
to project into the mold cavity to form 
openings inv orthrough the bosses 3, 3 of 
‘the piston casting. These core pins are in. 
the form ofrods which are slidably'mount 
ed' in alining openings of the mold mem 
bersband'0.~ ' 7 - > 

. The mold members 6 and 0 are formed 
with complementary cavities or' recesses 'b’ 

I‘ and c" which together form the mold gate.‘ 

'455 

60 

. i The gate thus 
, ' 45' 

. materially 
‘in . the ' 

formed, as will be observedv 
from I‘ Fig. 6, is disposed. midway between 
the internal bosses 3, 3 of the piston casting. 
As is fully explained in my'co'pending ap 
plication referred to, I prefer to employ 
a gate constructed so that a liquid seal is 
formed which precludes the passage of air 
and gases into the. mold cavity and also 

reduces splashing of metal with 
gate ‘during the pouring. Also the. 

gate is preferably-‘formed to communicate 
with the mold cavity at 'the bottom and, at 
the: top of the cavity and at intermediate" 
points between the top and bottom.‘ 
The walls ofthe mold cavity are suitably 

coated'or treated, in any well-known man; 
Irer, to reduce as much as possible agitation 

, of the molten metal as it flows into contact 
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therewith,v and to "insure proper settingof 
the metal within the mold cavity and a free; 
separation of the casting from the mold. 
The inner walls of the cavity. are also 

1,296,591_ I ' l " - 

formed so as to provide for.v venting of the 
cavity to assure the ready escape of air or 
gases as the moltenemeta-l flows in. 

, ‘Suitable means are provi ed 
the walls of the mold members I), a, and as 
the main cored and the core pins e, "e- are 
separable vfrom the members 6, c, said parts 
d and e mayreadily be maintained at de-‘ 
sired temperatures. As I have fully ex‘ 
plained in my application, Serial-No. 82,529, 
the core pins, are preferably-kept atria tem 
perature substantially lower than the other 
parts of the mold cavity walls, and the tem-' 
perature of the gate’ walls 
than the other parts of members 6 and c; 
)and consequently whenthe molten metal, 
at a temperature hundreds of degrees above 
the temperatures of the mold walls, is poured 
into the mold cavity it is subjected to a 
very strong chilling action at points ad 
j acent the core pins 6, e, and to a less marked 
but very substantial‘chilling action adjacent 
other parts of the cavity walls, while the 
higher temperature -of the gate walls insures 
the maintenance of molten metal'in‘the gate 
until after freezing takes "place in the mold ' 

' cavity?so that crystallization‘ shrinkage of 
the casting proper is obviated by the molten 
gate metal. - ‘ ‘ 

My invention, in its broader aspects, is not 
limitedto the use of any one metal or metal 
lic alloy for the casting; 
ing application, above referred'to, ‘mentions 
several metallic alloys which can be used 
advantageously in the production of the 

(castings. Certain metalllc alloys, 

for heating - 
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is kept higher ' 
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in fact, my co-pend- ' 
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however, ‘ 

have peculiar advantages ‘and adaptability ‘ ._ 
for the production of castings to ‘meet pare 

uti'cular requirements, and the present appli 
cation relates more especially to a piston cast 
ingv formed of an aluminum alloy containing 
copper and magnesium. Whilethe propor 
tions of. these constituents may 
somewhat, Iprefer an alloyhavlng approxi 
mately the ‘following composition: alumi 
num 91.75%, copper_8.0% and magnesium 
0.25%.v - ' _ v 

- In making a, piston casting of metallic 
alloy such as last 
metal, at a suitable 
1350" ‘F. and 1400° 
through the 
mold. _ The‘ 

ing the mold cavity ?lls the bottom- thereof 
(this part of the cavity corres onding to the‘ 
head of the piston)v and therea ter the molten 

temperature, between 
F., is pouredv by gravity 

gate and into the cavity \of the 

referred to, the molten ' 

be varied '_ . 
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?rst of themolten metal cnter- ’ 
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metal, as it‘ enters the. mold cavltj?'l?lws I 
from the gate opening in opposite directions 
around the upright cylindrical parts of the 
cavity, the level of the metal. in the cavity 
gradually risin until the cavity is ?lled. 
And, correspon ingly,.tihe metaLof the cast; 
ing freezes progressivelyvfrom the bottom 
upward and from the side of the mold cav 

_'ity, opposite the gate toward the gate. 'When 
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a brief interval after the pouring has elapsed, _ 
usuallyas soon as the crystallization shrink 
age occurs, the core pins e, e are Withdrawn; 
and then after a suitable further interval the 
core d is removed, the mold members 6, c are 
separated and the casting removed. ' 
The chilling e?'ectiof the different arts of 

the cavity walls upon the metal of t e cast 
ing, when the casting is of av suitable com 
position and suitably poured in the manner. 
referred to,‘ gives to the casting" physical 
properties and internal structural character 
istics which are remarkable and, as I- believe, 
greatly superior to any which have hereto 
fore been obtained. > - ' ' 

These superior properties and character 
istics of my improved piston castings .are: 
low speci?c gravity, high coe?icientv of heat' 
conductivity, relatively great strength, and a 
non-porous ?ne grained structure free from 
impurities and from cavities due. to crystal 
lization shrinkage and with the eutectic sub 
stantially surrounding the excess material in 
such manner as to ‘provide a durable and 
e?icient bearing surface when the casting is 
machined. Furthermore the casting, with an 
internal structuresuch as described, has very 
excellent machining qualities, while, both be 
cause of its structural character and the ac 
curacy with which it is formed, little machin 
ing is required in producing the'?nished 
piston. Again the structurev of the metal of 
the inner walls of the bosses 3, 3, resulting 
from the 'relativelvquick- setting of said‘v 
metal,‘is particularly advantageous for co~ 
operation with the wrist-pin. 
By reason‘ of its ?ne-grained, dense ‘struc 

- ture the casting, when machined, takes a 

40 
high polish and has less tendency to collect 
carbon than does an iron piston.~ I have men~ > 

' tioned the bearingand wearing qualities of 
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the casting and,v inhthat connection may add ' 
that I have been unable to note and disinte 
gration in the structure of these castings ' 
after. thousands of miles of severe'service 1n ' 
relatively high speed motors of the internal . 
combustion type.‘ Furthermore, the internal 
physical. structure ofthe'casting character~ 
istic of the above mentioned relation of the 
eutectic and excess substance is not changed 

' by the working temperaturesof the internal 
- combustion motor to which‘said castings are 

as 

I substantially surrounds the ‘excess substance ' 

subjected.‘ 1 _ _ . _ . _ 

With respect to the relation of the eutectic 
and excess substance in my improved cast 
ings, I may observe thatjwhilethe eutectic 

as stated above, I believe it ‘is desirable that 
it- should not entirely ,surround'and com- . 

‘produce a relatively small quantity of eutcc-. 

. having chilled. walls. 

pletely isolate said excess substance; for, 'by' 60 
avoiding such complete isolation of the ex 
cess. substance, I believe greater tensil ' 
strength is secured. , - 
To those skilled in the art many modi?ca 

tions of and widely di?'ering embodiments 
and applications of my invention will sug 
gest themselves, without departing from the 
spirit and scope thereof. My disclosures and 
the descriptions herein are purely illustrative 
and are not intended to be in any sense 
‘limiting. , - . . ' _ .. 

What I claim is: ' 
1. As a new article of- manufacture, an in 

ternal’combustion motor piston casting made 
of an alloy consisting predominantly of alu 
minum and containing. copper and mag 
nesium, the casting‘having chilled walls and 
being ?ne grained and substantially free 
from porosity due to crystallization shrink 
a e. ' ‘ ' Y ' . . 

g2. As a new article of manufacture, an in 
ternal combustion motor piston casting made 
of an alloy consisting predominantly of alu 
minum and containing other elements such 
as copper and magnesium in proportionsv to 

tic in the casting after freezing, the casting 
having _ 
roundlng the excess substance therein and 

' 3. As a new article of manufacture, an in- . 
'ternal combustion'motor piston casting made v 
of an alloy consisting predominantly of alu 
minum’ and containing other elements such 
as copper and magnesium in proportions to 
produce a relatively small quantity ofeutec 
tic in the cas ing after freezing, the casting 
havin ; _ 
rounding the .excess substance therein and- 
being ?ne ‘grained and substantially free lot 
from porosity 'due to crystallization shrink- _ 
age. ' ‘ . 

as copper and magnesium in proportions to 
produce a relatively A'smallquantmy of eutec 
tic in the casting after freezing,vthe'castmg 
having the said ‘ eutectic substantially surl. 110 
rounding the excess substance therein and 
being ?ne grained and substantially free 
from porosity due to crystallization shrink-v - ‘ 
age and entrapped air and other gases. . 
In testimony whereof, I hereunto a?ix my 115 

signature. - 

' ,. .JosEPn H7. BAMBERG. 

a . 

6,6 

_70 

75 

80. 

.85 

the‘ said eutectic substantially sur- 7 ' 
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the s id eutectic substantially sur- . 

\. ' . - / 

4. Asa new article of ‘manufacture, an in-. - . 
'ternal 'combnstidn motor‘ piston‘ casting made _ 
of an alloy consisting predominantly of alu- 105 
minum and containing other elements such " _ 


