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14 Claims. (o1. 29-1565) ‘ 
This invention relates to pistons for internal 

combustion engines > and more particularly to 
' improvements in pistons and methods of making 
> pistons of aluminum or other light metal alloy 

5 ' having a band of relatively hard wear resistant 
metal arranged in the body of the piston to carry 
the piston rings. , ' _ 

Aluminum or light metal alloy pistons have 
been developed which possess the characteristics 

10 most desirable in a piston and in general use have 
replaced pistons made of the relatively heavy 
ferrous metals. Certain uses of light metal pis 
tons are found,- however, which adversely a?ect 
the life of the piston because of excessive wear of 

15 the top piston rings in the grooves normally 
formed in the body of the piston. An instance of 
this is found in engines'of the Diesel type where 
the fuel used is more or less unre?ned such as 
crude petroleum. At the high temperatures de 

20 veloped in this type of engine the piston is ren 
dered less resistant to the chemical and abrasive 
action of undesirable 'fuel constituents found in 
the crude petroleum and where the piston rings 
are mounted directly in grooves formed in the 
light metal piston body excessive and rapid wear 
takes place. The slightest wear in the grooves 
permits the inertia of the parts to eiiect a vertical 
movement of the piston ring with respect to the 
piston at each reciprocation and the continued 

30 reversal of vertical movement between the ring 
and the piston results in a “battering” action 
upon the upper and lower walls of the grooves. 
The battering widens the grooves and the break 
age of the rings caused by playin the grooves 

35 ~usually results in damage to the engine. ' _ 
It is extremely desirable to reduce wear of the 

piston ring bands and its attendant disadvan 
tages. Prior e?’orts to eliminate this trouble have 
included casting of an aluminum or light metal 

40 alloy piston within a wear resistant band of steel 
or analogous material. The insert cast bands, 
however, having a different coe?icient of expan 
sion than the light metal body of the piston do not 
shrink with the piston subsequent to casting and 

45 thus separate circumferentially from the cast 
piston and the entire band when loosened in 
service produces a condition less desirable than 
the condition sought to be corrected. 
Other e?orts to support the piston rings in 

50 wear resistant bands have proposed to shrink the 
bands in position on a ledge or annular step out 
at the top of the piston. This type of construc 
tion is open to the objection that after the band 
has been repeatedly stressed by the expansion and 

55 contraction it is unable to maintain a ?rm shrunk 
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fit and not‘ being mechanically interlocked be 
comes separated from the ‘body'of the piston. 
Failure, of this type of piston is more serious than 
the failure of the insert cast type, since the sepa 
rated ring is free within the cylinder and is sub- 5 
jected to the reciprocating actionof the piston 
and may be forced through the head or side. walls 
of the cylinder by the piston. ' " 

It is'among the objects of this invention to pro 
vide a piston and method of making the same 10 
wherein the piston will have a wear resistant ring 
supporting band or groove adapter ?rmly joined 
to the piston body by overhanging upset portions 
of the piston body. A further object of the inven 
tion is to provide a piston and method of making 15 
same wherein a wearresistant ring supporting 
band is shrunk in position between overhanging 
piston body portions. A further object of the 
invent-ion is to provide a method of securing a , 
wear resistant ring supporting band 'to the body 20 
of the piston by upsetting an overhanging band 
retaining ?ange subsequent to the positioning of 
the band'on the body of the piston. A further 
object of the invention is to provide a forged or 
upset piston with a wear resistant ring supporting 25 
hand.- Other objects relating to details of con 
struction and economies of_ xmanufacture' will 
appear hereinafter. . ‘ 

In the accompanying drawing which illustrates 
preferred embodiments of the invention: 30 

. Figure 1 is a sectional view of piston taken on a 
plane normal to the wrist pin axis showing the 
piston as arranged in the dies of a forging ma 
chine; ~ 

Figure 2 is a fragmentary sectional showing of 35 
a ?nished piston subsequent to the upsetting and 
milling operations; - 

Figure 3 is a plan view of a piston and wear 
resistant band assembled prior to the upsetting 
operation; 40 

Figure 4 is a fragmentary sectional view of a 
modi?ed form of piston constructed according to - 
my invention; 
‘Figure 5’is a plan view of the modi?cation illus 

trated in Figure 4. ' ~ 45_ 
Referring to the drawing, the pistons illustrated 

in Figures 1 to 5, are generally referred to as the 
full trunk type of piston including an integrally 
formed head, cylindrical ring ?ange depending 
therefrom ‘and skirt portion having diametrically 50 
opposed pin bosses thereon. It will be under 
stood, of course, that the invention is not limited 
to this or any other particular type of piston. In 
the preferred embodiment of my invention as - 
illustrated in Figure 1 an annular step or ledge is 55 
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milled or otherwise formed about the circum 
ference of the upper edge of the piston to provide‘ 
an upwardly extending cylindrical portion indi 
cated by the dotted line Ilia. A wear resistant 
band or ring adapter H is positioned on the 
piston as shown and the parts arranged in a forg 
ing machine or heavy duty press and the head 

- portion indicated by the dotted line "la is upset 
to form a band retaining ?ange lllb at the top of 
the piston. 
Preferably the piston blank employed to carry 

out the method of my invention is forged or upset 
according to the disclosures of the co-pending 
applications of Alfred A. Handler, Serial No. 
523,602, ?led March 18, 1931, Patent No. 
2,024,285, issued December 17, 1935; ‘Serial No. 
523,603, ?led March 18, 1931, now Patent No. 
2,024,286, issued December 17, 1935; and Serial 
No; 525,277, ?led March 25, 1931, now Patent No. 
2,096,513, issued October 19, 1937, wherein the 
metal of the skirt portion of a piston blank is 
worked by forging to improve the grain struc 
ture therein and operative characteristics of the 
piston. In the event that a piston blank so 
formed is employed in the practice of the method 
of the present invention the resultant article will 
be a piston with a forged skirt and a subse 
quently forged or upset head portion. In this 
manner a piston forged throughout may be pro 
vided with a piston ring adapter or wear band. 
The band II is formed of material su?lciently 

strong and resilient to resist the expansive forces 
of the piston body when in service. A steel, 
bronze or ferrous alloy band may be employed. 
Prior to the positioning of the band H upon the 
piston body, preferably the piston and band are 
each heated to different temperatures dependent 
upon the piston and band material employed to 
e?ect a shrunk fit of the band upon the piston 
body. The piston and band while so heated and 
assembled are placed within a cylindrical die as 
at l2 and while secured therein the piston is 'sub 
jected to the forging action of the die hammer 
I3. A core l4 may be arranged within the body 
of the piston to prevent any deformation in the 
central part of the head ID or skirt portion IS. 
The band ll may be provided with spaced inter 
nal vertical grooves or notches I 6, providing 
radially re-entrant portions, prior to assembly 
with the piston and the metal of the piston body 
upon being upset will enter said grooves to insure 
against vany rotational movement of the band 

I with respect to the piston. 
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The preheating temperatures of the ring and 
band willbe governed by several selectively vari 
able factors such as, for instance, the material 
of the piston and the type of piston employed as 
to whether it is cast or forged. _The preheating 
temperature of the band II will be governed by 
the shrinking tension desired in the band with 
respect to the piston and the stress that will be 
put into-the band by the expansion of the piston 
body while in service. In any event the tempera 
ture difference between the band and the piston 
at the time of assembly and forging should be 
such as will maintain a secure shrunk ?t of the 
band within the groove formed by the upsetting, 
when both the shrinking and upsetting are em 
ployed. 

Subsequent to the upsetting the piston is cooled 
and the ring grooves II are machined therein in 
the usual manner. It will be understood by those 
skilled'in the art that the band ll may be pro 
portioned to support one ring or several if de 
sired. Where only one piston ring is provided by 
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an adapter or wear resistant bandsuch as H the 
remaining ring grooves may be machined in the 
body portion of the piston in the usual manner. 
According to the modified form of my inven 

tion illustrated in Figure 4 the upper end of the 
piston body is shaped aslndicated by dotted line. 
20a wherein a rounded ,vshoulder portion 20 
merges with the vertical and horizontal walls of 
the annular step or vshelf provided at the top of 

' the piston. The ring adapter or wear resistant 
band 2| of this. embodiment -may be provided 
with a series of spaced inwardly extending radial 
projections 22, fonn'ingradially re-entrant por 
tions, arranged to rest on the shoulder 30 of the 
piston body and‘ in this embodiment the vertical 
extent of the ring adapter and piston body above 
the shoulder are proportioned so that the piston 
head 20 when upset becomes co-planar with the 
top of the ring adapter. ' 
The ring adapter and piston body of this modi 

?cation may be subjected to preheating and the 
ring adapter is preferably shrunk onto the piston 
in the manner described in connection with the 

‘ description of the preferred embodiment.‘ Sub 
sequent to heating and assembly of the piston 
and adapter 2| the parts are placed in a forging 
apparatus and the portion indicated at 200 is 
upset to flow into the area above and between 
the projections 22 to ?rmly anchor the band to 
the piston body. The piston may be machined in 
the usual manner after the forging operation 
and one. or more piston ring. grooves 23 formed 
in the ring adapter 2|. ' 

It will be understood that the invention is not 
limited in its broader aspects to the shrunk ?t of 
the band in the groove. The mechanical lock 
provided by the upsetting of the ?ange either in 
the manner shown in Figures 1, 2 and 3 or in 
the manner shown'in Figure 4 or in other ar 
rangements within the scope of the invention as 
claimed herein is useful alone particularly where 
the characteristics of the piston and band are 
such that the band does not become loosened to 
such an extent as to cause failure in service. 
More particularly my invention includes the 
combination of the mechanical locking provided 
by the upsetting-and the tight engagement by a 
shrunk ?t under all temperatures encountered in 
use. . ' 

Among the advantages resulting from the 
‘above described methods of making a piston is 
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that the method is suited to the working of a ' 
forged or upset piston which possesses strength 
and other desirable characteristics distinguish 
ing it from a cast piston. It will also be observed 
that the portion of the piston body which over 
hangs the ring adapter and secures it in posi 
tion is worked and hardened by the upsetting to 
form a retaining ?ange greatly exceeding a cast 
?ange in strength. 
While the methods described are particularly m 

. well adapted for the ?nishing of pistons, espe 
cially large pistons, such as employed in Diesel 
engines, it is also applicable to analogous articles 
where metals having different characteristics are 
to be joined to form a composite structure. 
Although preferred embodiments of the inven- - 

tion have been described in considerable detail, 
it is to be understood that modi?cations and re 
arrangements may be made without departing 
from the spirit and scope of the invention as 
defined in the following claims. 

I claim: 
1. That method of making a piston which com 

prises, reducing the diameter of an end portion 
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of a light metal blank, arranging a wear resistant 
band formed of heavy metal on said reduced por 
tion, leaving a part thereof projecting beyond 
said band, upsetting the part of said reduced 
portion projecting beyond said band and ?owing 
the metal therein outwardly into overhanging en 
gagement with said band to secure the band to the 

- blank. 
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2. That method of making a piston which com 
prises reducing the diameter of an end portion or 
a light metal piston. blank, arranging a heated 
wear resistant band on said reduced portion, leav 
ing a part thereof projecting beyond said' band, 
upsetting the part of said reduced portion pro 
jecting beyond said band and ?owing the metal 
therein outwardly into overhanging engagement 
vwith said band to secure the band to the piston 
blank. . . 

3. That method of making a piston which com 
prises, forming alight metal piston blank with an 
end portion of reduced diameter, forming a wear 
resistant band to ?t said reduced portion, heat 
ing said blank and said band to diiferent tem 
peratures and arranging the band on said re 
dueed blank portion, and pressing the reduced 
end portion tov ?ow‘ the metal thereof outwardly 
to overhang a portion of the band. 

4. That method of making a piston which com 
prises, shaping a light metal piston blank to pre 
sent an end portion of reduced diameter, cutting 
and milling a ferrous alloy band to present radial 
ly re-entrant portions, heating said blank and 
band to diiferent temperatures, ?tting the band 
to said reduced portion to e?ect a shrunk ?t 
therewith, upsetting the reduced portion to ?ow 
the metal thereof outwardly into overhanging 
and radially interlocking engagement with said 
band. . 

5. That method of making a piston which com 
prises, forging a light metal piston. blank, re 
ducing the diameter of an end portion of the 
blank, shrinking a wear resistant band on said 
reduced portion and pressing the reduced end 
portion to ?ow the metal thereof outwardly into 
overhanging'engagement with at least a portion 
of said band to secure the same to the piston 
blank. ‘ 

6. In a light metal piston, a packing ring 
adapter grooved to receive‘ packing rings secured 
to a piston-blank with a shrunk ?t in a groove 
having one side thereof formed of upset metal. 

7. A light metal piston having a reduced por 
tion adjacent the head end, a wear resistant 
band arranged to fit said reduced portion and an 
upset ?ange constituting the head end of the 
piston arranged in overhanging engagement with 
said band. 

8. In combination, a forged light metal piston 

3 
blank having a reduced portion at the head end, 
a ring adapter grooved to receive packing rings 
mounted on said reduced portion, an upset ?ange 
formed above said ring adapter and engaging 
same to retain the adapter in position. 

9. In combination, a forged piston blank 
formed of a light metal alloy, said blank having 
a reduced portion adjacent one end, a wear re 
sistant ring adapter provided with~radlally re 
entrant portions having shrunk ?t engagement 
with said reduced portion, an upset ?ange’ dis 
posed to overhang said ring adapter and have an 
interlocking ?t with said re-entrant portions. 

10. In combination, a forged piston blank 
formed of light metal having a reduced portion 
at one end to provide ‘an annular shoulder, a 
wear resistant ring adapter having radial pro 
jections extending inwardly supported on said 
annular shoulder, an upset ?ange overhanging 
said projections and ?lling the spaces between 
the projections to restrain the ring adapter from 
axial or rotational movement with respect to the 
piston blank. 
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11. That method of making a piston which ' 
comprises forming a hollow. light metal cylin 
drical piston blank with an end portion of reduced 
diameter, ?tting on said reduced end portion a 
solid circular wear resistant band of heavy metal 
having a width less than the width of said reduced 
portion and thereafter upsetting that part of said 
reduced portion projecting beyond said band to 
?ow the metal outwardly into overhanging en 
gagement with said band to secure said band to 
the piston blank. 

12. A piston comprising a head having a de 
pending cylindrical ?ange grooved on the out 
side, and a skirt, a continuous ring seated in said 
groove and retained in position by an integral 
upset ?ange at the head end of the piston. 

13. A piston comprising a head having a de 
pending cylindrical ?ange grooved on the out 
side, and a skirt, a continuous band seated in said 
groove and retained in position by an integral 
upset ?ange at the head end of the piston, said 
band being grooved on the outside to receive 
packing rings. 

14. The process of making a piston including 
forming a piston blank with an end portion of 
reduced diameter, assembling on said reduced end 
portion a wear resistant band having a portion 
projecting radially inward intermediate its upper 
and lower edges, subjecting- the reduced end por 
tion of the blank to a pressure operation, thereby 
?owing the metal thereof vradially outward into 
overhanging engagement with the inward pro 
jection on said band and substantially ?ush with 
the upper edge of said band. I _ 

GEORGE DONALD WELTY. 
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