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This invention relates to reconditioning and improv 
ing worn or damaged rolls and the manufacture of neW 
rolls of Superior quality. More particularly it relates to 
a method of reconditioning or .. manufacturing rolls by 
nowel shrink-fitting operations, and to the rolls produced 
by such method. 
The rolls, or rollers, with which this invention is con 

cerned, are those cylindrically shaped metal rolls used in 
various industries for grinding, comminuting, crushing or 
milling a multiplicity of materials such as cereal grains, 
metals, ceramics, minerals and many others. All these 
rolls have in common a hard and 'abrasion resistant outer 
working surface which i serves to con*act the material 
being ground, etc. under sufficient pressure to , accom 
plish the desired result. ~ 
The most common rolls in general usage utilize a 

working surface of chill or white iron. The remainder 
of the roll structure, however, is usually of a " Softer but 
stronger metail, such as gray iron, to withstand the radfal 
forces and the forces required to rotate the , roll about 
its longitudinal axis. " " The main body of the roll, i.e. 
other than the Working surface, must be of a metal softer 
than the hard " and .brittle chill iron in order that the 
necessary machining operations can be accomplished sO 
as to fit the roll in the desired equipment. For a great 
number of years such rolls were statically cast in verti 
cally. arranged cylindrical metal molds. A charge of 
molten iron was poured into the mold to form a solid 
casting, and that part of the metal in contact with and 
adjacent to the walls of the mold froze quite fast to give 
the chilled outer working surface. The remainder of the 
metal solidified much slower and resulted, when properly 
balanced compositionally, in the gray iron required for 
the interior of the roll. By , this method journals or 
shafts were cast of gray iron as an integral part of the 
roll. The principal disadvantage of Such statically cast 
rolls was the uneven depth of the chilled iron working 
surface. When the .. chilled iron had worn through at its 
thinnest point, the entire roll was scrapped. 

· Greatly " improved roll quality, with attendant sawingS 
in cost, "" resulted from the discovery that rolls could be 
cast centrifugally. By this method a bimetallic cylin 
drical casting was utilized, also having an outer layer of 
a hard but brittle metal, e.g. chill iron, and an inner layer 
of more ductile and softer metal, e.g. gray iron. . These 
bimetallic castings opened up the possibility · of metal 
combinations other than the previously limited, chilled 
and gray irons, since the rate of solidification no longer 
controlled the formation of the outer working layer. 
These castings are produced by first pouring a charge of 
molten metal, of a composition to give the hard surface, 
into a horizontally rotating cylindrical metal mold. The 
centrifugal force distributes the moltem metal uniformly 
throughout the mold, thus asSuring uniform depth of 
working surface metal throughout the length of the cast 
ing. At the proper moment, usually at the time the inner 
surface of the first poured metal has just solidified, a 
charge of a second metal, melted in a different furnace 
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and of a different composition, is poured onto the first 
layer, and spinning of the mold continued until the Sec 
ond charge has completely solidified. The resulting cast 
ing is not a solid body, but, in part due to limitations of 
the method, a cylindrical void is left at the interior of 
the casting throughout its length. The required journal 
or shaft is fitted into this void, after any machining 
thereon to effect conformity to predetermined size and 
shape, to complete the roll. 
Although the latter centrifugally cast rolls are wastly 

Superior, they are subject to the disadvantage in com 
mon with the statically cast rolls of being quite expen 
sive. A major portion of the expense of centrifugally " 
cast rolls results from the machining and installation of 
shafts or journals. The overall cost of rolls heretofore 
available is further aggregated by the fact that worn or 
damaged 1 olls have no value other than the actual metal 
content for scrap. ~ 

. It is accordingly a principal object of this invention to 
pro wide rolls of superior initial quality and subject to 
reuse following wear or damage. 

| A further object of the invention is the provision of 
rolls having improved physical properties as compared 
to previously available rolls, without the attendant 'dis 
advantage thereof. ~ 

Still an additional object is the provision of a roll 
structure having a permanent core and a replaceable shell. 
Another object of the invention is to provide a method 

for making the nowel rolls described herein. 
Other and further objects of the present invention 

will be apparent from the following description, the ac 
companying drawings, and the appended claims. 

In the drawings, 
Figure 1 is a perspective view of a grinding roll core 

suitable for use in accordance with the invention; 
Figure 2 is a perspective view of a bimetallic cast shell 

adapted to be shrink-fitted onto the core; 
Figure 3 is a perspective view of a completely assem 

bled roll in accordance with the invention, constructed 
from the core of Figure 1 and the shell of Figure 2; 

Figure 4 is an end elevation of Figure 1; 
Figure 5 is an end elevation of Figure 2; and 
Figure 6 is an end elevation of Figure 3. 
It is of course well known to shrink-fit one tubular 

member over another so that, in effect, the periphery of 
the inner member is resurfaced. During the course of 
investigations leading to the present invention, it was 
first considered that this well known principle could be 
utilized to recondition worn rolls or to construct new 
rolls with replaceable shells. The attempt with this 
method involved the thought that a shell of a heat hard 
enable metal could be given a softening anneal, turned, 
and bored to an inside diameter slightly smaller than its 
intended core, heated to expand, and placed around the 
core while hot. This step would combine hardening with 
shrink-fitting and also provide sufficient space between 
the cold core and the hot shell to compensate for scal 
ing and distortion resulting from the hardening heat 
treatment. Attempts with this method, however, were 
not successful in that a tight fit was not achieved after 
cooling the shell. Apparently the core expands through 
absorption of heat from the outer shell, stretches the 
Outer shell, and then contracts away from it when cool 
ing. This difficulty could not be overcome even by water 
cooling the core, nor by cooling the shell to much lower 
temperature before placing it around the core. 

Shrink-fitting was Successfully employed only in ac 
cordance with the described and claimed invention. It 
is essential, in Such shrink-fitting operations, that the shell 
be susceptible to internal machining or boring after the 
outer working area, i.e. periphery, has achieved final 

` hardness. This is only possible through the provision of ??' 
' ' ) ? '' 
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said shell comprising an outer layer of a hard, abrasion 
resistant metal having a Brinell hardness value of at least 
about 400 and an inner layer of gray iron, the two said 
layers being united throughout their contiguous SurfaceS 
by a metallurgical bond formed during the casting of 
said shell by intermixing of the two said metals at said 
contiguous Surfaces. 

7. A roll comprising a cylindrical metal core and a cast 
bimetallic tubular shell shrink-fitted on said core, said 
shell comprising an outer layer of a hard, abrasion-re 
sistant metal having a Brinell hardness value of at least 
about 400 and an inner layer of Ni-Resist iron, the two 
said layers being united throughout their contiguous sur 
faces by a metallurgical bond formed during the casting 
of said shell by intermixing of the two said metals at 
said contiguous Surfaces. 

8. A roll comprising a cylindrical metal core and a 
cast bimetallic tubular shell shrink-fitted on said core, said 
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shell comprising an outer layer of a hard, abrasion-re 
sistant metal having a Brinell hardness value of at least 
about 400 and an inner layer of a metal the ductility of 
which is not materially affected by heat treatment, the 
two said layers being united throughout their contiguous 
Surfaces by a metallurgical bond formed during the 
casting of said shell by intermixing of the two said metals 
at said contiguous Surfaces. 

References Cited in the file of this patent 
UNITED STATES PATENTS 

1,090,601 CroWe ---------------- Mar. 17, 1914 
1,511,842 Schmidt ---------------- Oct, 14, 1924 
1,742,454 Van Derhoef ------------ Jan. 7, 1930 
2,097,709 Walters ----------------- Now. 2, 1937 
2,219,085 Watson ---------------- Oct. 22, 1940 
2,812,571 Strom ---------------- Now. 12, 1957 


