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The present invention relates broadly to the 
art of rolling metals, and more particularly to 
the development of heavy rolls for hot rolling 
mills, such for example as that disclosed in my 

5 Co-pending mill application, Serial No. 674,661, 
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filled June 7th, 1933, although equally applicable 
to mills of other types than the one there shown, 
in which the rolls heretofore used may have 
shown a tendency to 'puff Out' at mid-point of 
the working length, due to the heat absorbed 
from the moving hot material, and to thereby 
deliver sheets of non-uniform thickness across 
their breadth, as well as to throw tremendous 
breaking strains upon the material of the roll 
itself, such as to often lead to the rupture there 
of, with consequent material losses due both to 
the actual replacement charges involved, and to 
the output loss by the mill suffered during the 
replacement period. 
One of the objects of my present invention is 

therefore to provide a roll substantially free from 
"puffing' at its mid-point, or in which such en 
largement has at least been reduced to a value 
which will just about compensate for the slight 
elastic flexure of the roll between its roll-neck 
Supports. - 

Anothier object is to substantially eliminate the 
breakage of rolls from unequal heat distribution 
causes, such as produce said 'puffing'. 
Another important object is to provide for 

water-cooling of the interior of a mill-roll with 
out thereby introducing aggravated heat strains 
therein. 
A further object of value is to provide a roll 

in which the shaft element may be of a high 
tensile steel, instead of the brittle cast material 
often used therefor, but in which the Working 
roll Surface is of great hardness, to readily with 
stand the normal working wear. 
An added object is to grade the withdrawal of 

heat by the Water, according to distance axially 
from the center point of the roll, so as to promote 
uniformity of surface temperature in the latter. 

Still another object is to provide a roll in which 
the longitudinal equalization of temperatures is 
accelerated and improved by proper use of highly 
heat-conducting. interposed metal layers, built 
into the roll. 
Other objects of value will be self-evident to 

anyone skilled in the art to which my invention 
appertains. 
With all these and other objects in view, I have 

shkin a preferred embodiment of my invention, 
in which the illustrations delineate one practical 
form thereof, to exemplify the principles in 

(C. 80-4) 

volved, but not to determine the limits of possible 
constructions thereinunder. 
In the drawings, Figure i shows a longitudi 

nal axial Section of my improved mill roll, with 
attached water-cooling appurtenances; . 5 

Figure 2 is a transverse cross-section thereof, 
taken on the line II-II of Figure 1, and looking 
in the direction of the arrows. . 

Figure 3 illustrates the application of my roll 
to a mill of substantially standard construction, l0 
and the attachment of the Water-cooling elle 
ments thereto. 

In all these figures, identical parts are desig 
nated by the same identifying numerals. 
Referring now, more particularly to Figure. 1, 15 

I have shown a very hard surfaced outer drum 
Of alloy-steel or other suitable material f, press 
fitted upon the high heat-conductivity copper 
shell 2, in turn pressed upon the intermediate low 
heat conducting steel or iron bushing 3, itself 20 
pressed over the smaller copper shell 4, which is 
finally pressed tightly upon the heavy steel shaft 
5 of suitable high-tensile forged material, prop 
erly equipped with driving flukes 6, equidistantly 
out on either end, so as to permit reversing the 25 
roll when desired, in order to better distribute 
the Wear therealong, and maintain a better work 
ing face. v 

Shells 2 and 4, and bushing 3 are prevented 
from possible rotation within drum , and over 30 
shaft 5, respectively, by the drilled keys 7 and 8, 
preferably threaded, so as to permit ready re 
moval if later required, but with outer end riveted 
Over slightly, to prevent working out during nor 
mal operation, or some equivalent means applied 35 
here for this purpose. It will be noted that shells 
2 and 4 are riveted over somewhat into corre 
Sponding peripheral bevels on drum , bushing 3, 
and shaft 5, to ensure their remaining centred 
under all conditions of operation. 40 
Shaft 5 is drilled through as indicated at 9, 

and suitably tapped at left-end to take the large 
plug 9, provided with suitable internal de 
pressed hexagon or Square socket as indicated, 
for use with appropriate wrench. Right end of 45 
shaft 5 is tapped identically to take a similarly 
threaded end on the special flanged slip-coupling 

l, provided with arcuate face f2, pressed into 
firm contact with the graphite, or other suitable 
and correspondingly curved cap 3, carried by 50 
the light T-formed housing 4, bolted at 5 to 
the heavy flange 16, properly threaded upon or 
Welded to the long inlet tube 7, which is at the 
right suitably connected with the long flexible 55 
rubber hose, or flexible metal tube f8, with a 
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similar tube 9 forming the return connection 
direct to housing 4 as indicated. Housing 4 is 
pressed tightly against Cap 3, and it. in turn 
against the rotating slip-coupling f , by means 
of the flat spring 20, suitably mounted on Sup 
porting base 2, integral with base of mill. 
Within the bore 9, of shaft 5, I may, or may 

not, place the thin metallic cylinders 22, of a 
plurality of graduated lengths, and made of some 
Convenient anti-rust material, the plural layers of 
which serve to lower the heat flow inward to the 
water, at such points along the roll as normally 
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tend to maintain lower relative temperatures than 
the centre elements thereof, due to heat conduc 
tion to and through the bearings and associated 
parts. 
One possible group of water flow directions is 

indicated by the arrows, but other possibly better 
paths of flow may be readily devised. 
On Figure 2, no new parts requiring identifica 

tion appear, and so far as my present invention is 
directly concerned, no such new parts appear on 
Figure 3, the other structures indicated being 
those common to commercial mill practice, and 
Only illustrated here in order to show the rela 
tion of my invention to a complete mill assembly. 
It is believed that such added parts will be self 
evident to anyone skilled in the art of rolling 
metals, and of mounting the rolls. . 

It is understood that the application of my 
new roll is not limited to the particular type of 
mill here shown, however, its use in connection 
with a belt-mill of my invention having already 
been mentioned herein, and other possible uses 
being self-evident. 
In the operation of my improved rolls, it will 

be observed that I have provided a plurality of 
highly heat conducting paths extending axially 
of the roll, and a plurality of rather low heat 
conductivity films or surfaces interposed in the 
path of any radial flows of heat, thus tending 
toward an evening up of temperatures in the 
axial direction along surface of roll, as de 
sired to prevent the localization of high tem 
peratures, by which "puffing' is produced. 

It will, however, be self-evident, that in some 
Cases a single copper shell might be found suff 
client to produce the desired effect to a practical 
extent, so that I do not wish to preclude may use of 
Such a single shell, instead of the plurality shown. 
as the preferred form on my drawings. 
The centre of curvature of the arcuate slip 

joint surfaces is made at about the roll-neck 
bearing position, in order that the normal slight 
flexure of the roll, under load, will not materially 
disturb the water-tightness of this joint. 
While I have shown and described a preferred 

construction, it will be understood that changes 
in the structure, or in the arrangement of its 
parts, may be made without departing from the 
spirit of my invention, or the scope of its broader 
claims. 
What I claim is: 
1. In a hot-rolling mill roll, parts comprising 

an outer working-drum of outwardly hard-faced 
metal, an inner roll-shaft of tough and breakage 
resisting steel, and an interposed heavy shell of 
copper of very high heat conductivity in longi 
tudinal direction of said roll, said latter shell be 
ing of greater diameter than any portion of said 
roll-shaft, and of less diameter than any part of 
Said working-drum, and upset to these parts at 
both ends. 

2. In a hot-rolling mill roll, parts comprising 
an outer working-drum of externally very hard 

1996,500 
faced metal, an inner large diameter roll-shaft 
of very tough and breakage resisting steel, and a 
plurality of radially interposed heavy copper 
shells of ultra high heat conductivity and extend 
ing clear from roll-neck to roll neck along said 
roll, both of said shells being of greater diameter 
than any portion of Said roll-shaft, and a less 
diameter than any part of said working-drum, 
and both shells being upset at both ends for ro 
tational and longitudinal-positioning purposes, 

3. In a hot-rolling mill roll, parts comprising 
an outer working-drum of externally wear resist 
ant metal, an inner large diameter roll-shaft of 
very tough and break resistant steel which is 
drilled from end to end for insertion of a Water 
cooling means, at least one interposed heavy cop 
per shell of longitudinally highly heat conducting 
construction, of larger diameter throughout than 
any part of said roll-shaft, and lesser diameter 
than any part of said working-drum, so as to 
segregate the latter two parts thermally and yet 
provide relatively free longitudinal expansion of 
each when required, without Seriously straining 
the other axially, and a longitudinally-graded in 
ternal cooling means, 

4. In a hot-rolling mill roll, parts comprising 
an outer working-drum of externally Very Wear 
resistant metal, an inner hollow large diameter 
roll-shaft of very tough and break resisting steel, 
a plurality of interposed heavy copper concentric 
shells of axially very high heat conducting con 
struction, and of telescoping diameters, said shells 
being all of larger diameter than said roll-shaft 
thruout, and of smaller diameter thruout than 
said working drum, so as to provide for com 
paratively free longitudinal expansion relatively 
of each, without end obstructions being encoun 
tered to any injurious extent, and providing a plur 
-rality of radially interposed heat-flow obstruct 
ing surface films between said working-drum and 
said roll-shaft, the bore of said roll-shaft being 
provided with a longitudinally graded means of 
heat removal, alterable in position as determined 
by trial. 

5. In a hot-rolling mill roll, parts comprising 
ap outer working-drum of externally very wear 
resistant metal, an inner large diameter hollow 
shaft of highly break-resistant metal, a plurality 
of radially interposed heavy concentric and highly 
heat conducting copper shells, at least one sup 
plementary metal shell of lower heat conduc 
tivity and radially positioned between said copper 
shells, and included means for longitudinally cen 
tring said shells on said roll-shaft, and prevent 
ing relative rotation therebetween, all of said 
shells telescoping within one another consecu 
tively, and being of larger diameter than Bìny 
portion of said hollow shaft, and less diameter 
than any part of said working-drum. 

6. In a hot-rolling mill roll, parts comprising 
an outer working drum of externally very wear 
resistant metal, an inner shaft of large diameter 
of highly break-resistant metal, a bore in said 
shaft for insertion of water-cooling elements, a 
plurality of heavy and radially telescoping copper 
shells successively interposed between said work 
ing-drum and said shaft, means for rotationally 
and longitudinally positioning said working-drum 
and said shells On Said shaft, and cooling means 
providing graded cooling as required along said 
bore, the complete assembled structure being sym 
metrical about the longitudinal centre of its 
length, to permit the reversal of roll in mill if 
surface wear is found uneven, and by a simple 
reversal of the cooling elements alone. 
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7. In a hot-rolling mill roll, parts comprising an 

Outer working-drum, a large diameter hollow in 
mer shaft, a plurality of interposed elements of 
longitudinally highly heat-conducting copper, all 
of larger diameter than said shaft throughout, and 
of less diameter than Said working-drum through 
Out, and all inter-keyed together, driving flukes 
On each end of said shaft, identical tapping at 
each end of the bore of Said shaft, and the entire 
roll body characterized by symmetry about its 
longitudinal centre, for reversal purposes when 
required. . . . V 

8. In a hot-rolling mill roll, parts comprising 

3 
an Outer working-drum, a large diameter hollow? 
inner shaft, an interposed heavy shell of highly 
heat-conducting copper of greater diameter than 
Said shaft and less diameter than said working 
drum throughout, driving flukes at each end of 
said shaft, and along with the roll-necks sym 
metrically placed with respect to the longitudinal 
centre of working-drum, and an internal water 
cooling means provided with an arcuate graphite 
sliding-seal operative under elastic compression lo by contacting parts. 

, JAMES L. ADAMS, JR. 


