
Oct. 21, 1952 E, DElijssEN 2,614,317 
METHOD OF MAKING METAL BALLS 

Filed Jan. 7, 1950 

(2May 2% 

! 

NVENTOR 

EML DEUSSEN 

    

  

  



Patented Oct. 21, 1952 

UNITED STATES PA 

2,614,317 

g". 
, ir NT OFFICE 

2,614,317 
METHOD OF MAKING METAL BALLS 

Emil Deissen, Ludwigsburg, Germany 
Application January 7, 1950, Seria No. 3,48 

in Germany August 19, 1949 
(C. 29-148.4) 2 Claims. 

1. 
This invention relates to the manufacture of 

metal balls, particularly balls for use in bearings. 
In the manufacture of metal balls for bear 

ings the customary procedure at the present time 
is to form the balls from slugs cut from the end 
Of a Wire of a diameter somewhat less than the 
diameter of the finished ball. These slugs are 
shaped in Semispherical dies and the total mass 
or Volume of the Slug is greater than the cubic 
content of the semispherical dies when brought 
together to form a hollow sphere, the surplus 
metal protruding between the dies when the dies 
are brought together in the form of a ring or col 
lar surrounding the “equator' of the ball. This 
Surplus ring of metal is then ground off to form 
a sphere somewhat larger than the diameter of 
the finished ball. These over-sized balls are 
then tempered to the desired hardness and are 
then ground and polished to produce balls of the 
desired size, accurate spherical contour and high 
degree of smoothness required for bearing balls. 
The above described process which is now in 

general use involves a considerable loss of metal 
and also requires two grinding operations, 
namely, the first grinding to remove the band or 
collar around the middle of the ball and the 
final grinding to reduce the ball to accurate size 
and finish. This process also has the disadvan 
tage of producing a grain structure in the metal 
of the ball which significantly limits the life of 
the ball. The grain surface of the ball at the 
'equator' where the collar or band is formed is 
very different from the grain structure at what, 
may be termed the “poles' of the ball and is also 
quite different from the grain structure of the 
intermediate portions between the poles and the 
equator with the result that under the pressure 
and wear of service faults develop in the Sur 
face where the differences in grain structure oc 
cur before the wear so reduces the diameter of 
the ball as to require replacement. 
By the improved method forming the subject 

matter of this application the loss of metal is 
reduced, the procedure is simplified by the elimi 
nation of one grinding operation, and the grain 
structure of the ball is so improved that the balls 
Seldom break down in the manner above de 
scribed before the ball as a whole is SO worn as 
to require replacement. 

In the accompanying drawings I have illus. 
trated in Fig. 1 the die-shaping operation as 
customarily employed in the manufacture of ball 
bearings according to present-day methods; Fig. 
2 is a view similar to Fig. 1 showing primarily the 
displacement of the metal between the dies at an 
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intermediate stage in the shaping operation; 
Fig. 3 is similar to Fig. 1 showing the dies closed; 
Fig. 4 is a sectional view on an enlarged Scale 
showing a typical grain structure in balls manu 
factured in accordance with the procedure ill 
lustrated in Figs. 1 to 3; Fig. 5 is a view similar 
to Fig. 1, but showing the first step in my im 
proved method of manufacture; Fig. 6 is a view 
similar to Fig. 2, showing the shaping dies in 
an intermediate stage of the operation; Fig. 7 
is a similar view showing the dies closed; and Fig. 
8 is a sectional view on an enlarged scale show 
ing the grain structure of the balls made by my 
improved method. : 
Referring to the drawings, and 2 represent 

the two halves of co-operating dies whose shap 
ing faces are of semispherical contour as shown 
by dotted lines 3. The dies are designed to be 
used in any conventional form of press and in 
the commerical manufacture of bearing balls the 
dies are mounted in a multiple press provided 
with automatic feed connections or the like to 
facilitate the manufacturing Operation. 
The metal for the balls is fed to the dies in 

slugs of cylindrical contour, preferably cut from 
the end of a steel wire of a diameter depending 
upon the size of the bearing ball to be produced, 
In Fig. 1 a slug of the customary length and di 
ameter for the size of balls to be produced in 
the dies illustrated is indicated in dotted lines 
at 4. 

In Fig. 2 I have illustrated the approximate 
shape assumed by the metal of the slug in an 
intermediate position of the dies as they are 
brought together in the shaping operation. 
Generally Speaking, the middle of the slug bulges 
outward under pressure of the dies to that the 
fibers of the metal which in the Wire slugs are 
generally parallel with the length of the slug and 
consequently with the cylindrical surface of the 
slug, retain in general their parallelism with the 
surface of the slug except at the ends. 
As the compression of the slugs in the dies is 

continued the diameter of the middle portion of 
the slug exceeds the diameter of the dies, as 
shown in Fig. 3, with the formation of a belt or 
ring of metal 5 around what may be termed the 
"equator' of the ball. In this portion of the 
ball the metal of the slug is very much distorted, 
as indicated by dotted lines in Fig. 3, the degree 
of distortion depending largely upon the extent 
to which the diameter of the ring or belt exceeds 
the diameter of the semispherical die. In prac 
tice the mass of the slug is greater than the 
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capacity of the spherical dies so as to insure the 
metal filling the dies before they are closed. 
In Fig. 3 I have illustrated approximately the 

relative size and shape of the dies and the slug 
of metal at a point in the manufacture of the 
balls when the dies are closed to the maximum 
extent that they are closed in the customary 
manufacturing operation. In Fig. 3 I have also 
illustrated the grain structure at this point in 
the manufacture of the ball and it will be noted 
that the fibers of the metal are turned outward 
at the middle point and are virtually radial 
throughout the ring or belt formed by the metal 
protruding from the die. 
After the die-shaping operation above de 

scribed the metal forming the belt or ring around 
the middle of the ball is ground away to produce 
a Spherical ball. Somewhat greater in size than 
the finally finished ball. This roughly dressed 
ball is then case-hardened in any desired man 
ner and is then ground and polished to produce 
the finished ball of the desired size. 
According to my preferred method of manufac 

ture I employ in lieu of slugs of sufficient mass to 
fill the die cavity, slugs of slightly less mass and 
also slightly smaller diameter in proportion to 
the diameter of the ball. 

In Fig. 5 I have shown in dotted lines at 6 the 
dimensions of the cylindrical slug employed in 
my new method for the production of balls of the 
Same size. as made by the old method from the 
slugs of the dimensions illustrated in Fig. 1. Fig. 
6 shows a partial shaping of the ball at an in 
termediate stage in the closing of the dies. At 
this stage in the operation the re-shaping of the 
Slug followS very much the same pattern as in 
the old method except that as the ends of the 
Slug are of Smaller area, a greater portion of the 
exterior Surface of the partially shaped ball is 
formed of the cylindrical surface of the original 
Slug. 

Fig. 7 shows the die-shaping operation com 
pleted. It will here be noted that the dies are 
completely closed and that the metal of the slug 
completely fills the spherical cavity formed by 
the closed dies except for small flat areas 7 at 
the bottom and top of the dies. These small flat 
areas are unavoidable in quantity production 
where tolerances in dimensions must be allowed 
in the interest of economical manufacture. 
However, the difference in the polar diameter of 
the Shaped ball and the full diameter of the 
dies is so slight that no greater amount of metal 
need be ground away in the finishing operation 
than necessary in the customary process of man 
ufacture above described. 

Fig. 8 shows the completed ball with the grain 
structure illustrated in dotted lines. As will be 
Seen, the fibers of the steel extend in substantial 
parallelism with the outer surface of the ball 
throughout the entire surface area except for 
very limited polar areas where the fibers are sub 
Stantially normal to the surface. 
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Balls made according to my new method have 

a much longer useful life than balls made accord 
ing to the prevailing method above described. As 
will be seen from Fig. 4, wherein I have illus 
trated the grain structure of the finished ball 
made according to the usual procedure, the fibers 
of the steel through a comparatively large polar 
area, and also throughout the equatorial band at 
the point where the extruded ring of metal is 
ground away in the first finishing operation, are 
Substantially normal to the Surface of the ball, 
leaving intermediate areas where the fibers foll 
low the contour of the Surface. These interme 
diate areas are of Such Small dimensions that the 
metal under the impact of service is broken down 
and flakes away as indicated by the darkened 
portions marked 8 in Fig. 4. With the balls made 
according to my improved method this break 
down does not occur, and the useful life of the 
balls is prolonged until worn to such an extent 
that replacement is advisable. 
My improved method of manufacture also has 

the advantage that one step in the process is 
avoided, namely, the grinding away of the ring 
of extruded metal before the hardening and fin 
ishing operations, and also results in economy 
of metal, for, as stated above, the amount of 
metal which is removed in the finishing operation 
is no greater in my new procedure than in the 
old method. 
I claim: 
1. The method of making metal balls which 

consists in placing between semispherical dies 
a mass of metal of slightly less volume than the 
Volume of the cavity of the closed dies, closing 
the dies on the mass of metal to form it into a 
generally Spheroidal form having a mass slightly 
less than the volume of the cavity of the closed 
dies, and thereafter removing from the surface 
of the shaped mass sufficient metal for the re 
maining mass to be truly spherical. 

2. The method of making metal balls which 
consists in placing between semispherical dies a 
cylindrical mass of metal of slightly less volume 
than the volume of the cavity of the closed dies, 
closing the dies on the mass of metal to form a 
Sphere having flattened areas lying within the 
general periphery of the sphere at diametrically 
opposite points, and thereafter removing from 
the Surface of the shaped mass sufficient metal 
for the remaining mass to be truly spherical. 
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