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THOMAS A. EDISON, OF LLEWELLYN PARK, NEW JERSEY.

ROLLS.

SPECIFICATION forming part of Letters Patent No. 637,327, dated Novémbef‘.‘al, 1899,
Application fled Tuly 16, 1897, Serial No, 644,746, (No model.)

To all whom it may concern.:

Be it known that I, THOMAS A. EDISON, a
citizen of the United States, residing at Llew-
ellyn Park, in the county of Essex and State
of New Jersey, have invented a certain new
and useful Improvement in Rolls, (Case No.
976,) of which the following is a specification.

This invention relates to that class of ma-
chinery called ““rolls” and used for crushing
ore, calendering paper, rolling iron, crushing
sugar-cane, and for other similar purposes.

The principal object of the invention is to
diminish the amount of power required to
drive the rolls and inerease the percentage of
power utilized; further,to obtain more pow-
erful pressures between the rolls than have
heretofore been obtainable in practice, and,
finally, to effect various improvementsin mat-
ters of detail.

In the accompanying drawings, which illus-
trate my invention applied to a set of rolls es-
pecially arranged for crushing ore, Figure 1
is a front elevation of the rolls with the cas-
ing, hopper, &e., removed and showing above
the rolls the rope-wheels, the supports for
which are omitted for clearness of illastra-
tion. Fig. 2 is a central vertical section on
the line 2 2 in Fig. 1, the casing and hopper
being shown. Fig. 3 is a horizontal section
through a portion of either the top or the bot-
tom roll and ontwardly through the housing
to the end of the shaft, the shaft being shown
in full lines. Fig. 4 is a sectional view on
the line 4 4 in Fig. 3 and looKing in the di-
rection of the arrows which terminate that
line. Fig. 5 is a section on the line 5 5 in
Fig. 3 looking in the direction of the arrows
which terminate that line. Fig. 6 is a hori-
zontal section above the block at the driven
end of the lowermost roll, showing, partially

"in section, the wabbling coupling connecting
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the roll-shaft with the driving-shaft. Fig. 7
is a sectional view on line 7 7 in Fig. 6 look-
ing in the direction indicated by the arrows
which terminate that line; and Fig. 8is asec-
tion through one of the rolls, which is broken
away at the center to diminish the length.

A A’ represent the housings, which may be
of ordinary construction.

B, G, and D are three rolls placed one above
the other and having their shafts passing
through bearing-blocks E, sliding in the hous-

ings. The bottom and top rolls B D have
their shafts extended beyond the bearing-
blocks and outside of the housings, and upon
each end of these shafts are mounted a num-
ber. of grooved wheels or sheaves F, which
are mounted so as to be capable of independ-
ent rotation upon the shafts. A wire rope G
passes around the four sets of sheaves, the
two bights of the rope being carried by four
wheels H ' T I'. Considering the rope as
commencing at a point midway between the
wheels II H', its course is as follows, (see
Iig. 1:) It passes over the wheel H and then
downwardly to the innermost sheave on the
left-hand end of the shaft of the bottom roll
B and around that sheave and upwardly to
the innermost sheave on the left-hand end
of the shaft of the top roll D, then around
that sheave and down again to the second
sheave below, and so on until the outer-
most sheave of the lower shaft is reached,
when the rope after passing around that
sheave extends upwardly and over the wheel
I, from which it passes to the wheel I’ and
then downwardly around the sheaves on the
right-hand ends of the shafts of the bottom
and top rolls, when it returns over the wheel
H' to the point of starting. In this way the
sheaves at each end are coupled together like
the sheaves in a compound block and tackle,
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while the sheaves at both ends are connected

together through the same wire rope. The
bight of the wire rope between the wheels I
and I' passes over another wheel J, which is
carried by a piston-rod from & piston located
in a long cylinder K. From the lowerend of
this cylinder a pipe o extends to a source of
elastic fluid under pressure, such as air or
steam, this pipe being provided with a throt-
tle-valve b, a gage ¢, and a safety-valve d.
The description so far given is sufficient to
enable the more comprehensive features of
the invention to be understood.

The pressure between the coacting surfaces
of rolls being a fixed condition or static effect
should not require, theoretically, any expen-
diture of power to maintain it; but as rolls
are now made it is usual to transmit the pres-
sure from the pressure-producing deviees
through moving frictional surfaces at the
bearings, and hence when great pressuresare
required, as in crushing ore or rolling iron,
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the work performed on the material is but a
small fraction of the total work performed,
the loss in rubbing frietion at the bearings
under the great pressures necessary being
the prinecipal loss. The three rolls B, C, and
D being in contact with each other, the total
weight of these rolls is carried by the bear-
ings of the bottom roll B in the lowermost
block E. The pressure between rolls B and
C is that produced by the weight of the rolls
C and D, and the pressure between the rolls
C and D is that produced by the weight of
the roll D. These pressures are entirely in-
sufficient to do the work, as dead-weight in
the rolls is not desirable, and they are made
as light as possible, so as not to obtain pres-
sure in this manner, as the whole of this pres-
sure. must be taken on the bearings of the
lower roll, and any increase of this pressure
results in an increase of the loss by friction.

Thecylinder Kis preferably alongeylinder,
and by introducing the elastic-fluid pressure
beneath the piston the piston is forced up-
wardly and tightens the ropes around the
sheaves, producing a pressure which may be
increased up to the breaking-point of the wire
rope. Thispressure is multiplied at the rolls
on the principle of the compound block and
tackle. If, for instance, there are ten turns
of the rope over the sheaves at each end of
the machine and if there is a pressure of six
thousand pounds upon the pisten, there will
be a stress of three thousand pounds on the
rope on each side of the wheel J and through-
out the length of the rope. Sincein the illus-
tration assumed there are forty ropes at the
sheaves, thisstresswill tend to press the three
rolls together with a pressure of forty times
three thousand pounds, or one hundred and
twentythousand pounds. Asmallerorgreater
number of the loose sheaves willgiveasmaller
or greater pressure at the rolls for the same
cylinder-pressure. Since the pressure at the
cylinder can be varied at will by the valve
and can be regulated in accordance with the
indications of the pressure-gage, the power-
ful pressures produced in this way can be
changedand regulated toanyextentinstantly
and while the rolls are in motion. It will be
observed that this device for producing pres-
sure on the coacting surfaces of the rolls does
not consume any considerable amount of
power, as the pressure does not pass through
any of the rubbing surfaces in the bearing-
blocks, asit doesin rollsin general use. This
will be clearly seen if we imagine the rolls
supported in mid-air by the ropes themselves.
The pressure between the rolls might be hun-
dreds of tons and yet none would or could
pass through bearing-boxes on the shafts.
The ore, iron bar, or sugar-cane passing con-
tinuously between the rolls does not change
the pressure.

The object of having the sheaves all sepa-
rate from each other and capable of independ-
ent rotation is to permit the gang of ropes
holding the rolls together to shorten or
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lengthen as more or less ore is fed between
the rolls. Thesheavesrotating upon the lu-
bricated shaft at a smaller surface velocity
produce less strain upon theropes than would
be the case if the sheaves wereall fixed to the
shafts and the ropes were made to slip in the
grooves of the sheaves at a greater surface
velocity. Again, the rolls by wear or pur-
posely may have variations in diameter. If
the diameter of the rolls Band D is the same
and the feed of the material between the rolls
is of constant thickness, the sheaves have no
motion of rotation upon the shafts, but travel
with them. If, however, the roll D, for in-
stance, should be smaller by ten per cent.than
the roll B, the sheaves will rotate upon the
shaft of D one revolution for every ten of the
shaft. The lowermost roll B is driven by a
shaft L through a eoupling, which will be
presently described. The other two rolls ave
driven entirely by friction between the coact-

-ing surfaces and not through the pressure-

rolls, as the sheaves carrying these are loose
on the shafts and mearly serve to produce
pressure. An elastic fluid under pressure,
such as air or steam, is used to give the pres-
sure instead of weights, for the reason that
rariations in the thickness of the material
passing through the rolls occur in very small
fractions of asecond and the inertia of weights
would be so great that norope could be made
tostand the excessive strains. Withan elas-
tie-fluid pressure, however,and alight piston-
rod and movable sheave (the weight of these
parts being reduced to a minimum) these
rapid changes are taken care of without dan-
ger of breaking the rope. Again, in rolling
iron it is desirable to change the pressures as
the ingots lose their heat, and the'elastic-fluid
cylinder,with valve and gage, gives the means
of instantly and accurately doing this. I pre-
fer to use compressed air instead of steam on
accountof the condensation of thesteam; but
excellent results can be obtained with steam.

It will be observed that I employ a single
endless rope and one pressure-cylinder for
producing the pressure at both ends of the
rolls. I prefer this arrangement to one in
which a separate rope and pressure-cylinder
are employed for each end of the rolls, (as
might be done within the scope of my inven-
tion,) because with the single point of pres-
sure common to both ends of the rolls the pres-
sure is always the same at both ends of the
rollg, and in case the single rope breaks no
damage will oceur, because the rolls will be
freed at both ends simultaneously.

In using this invention for rolling iron the
upward movement of the bearing-blocks of
the top roll D must be limited by suitable
stops, so as to permit the work to be sized
accurately, as is done in all iron-mill rolls;
but the pressure upon the ropes should be so
gaged that the pressure upon the limiting-
stops will not be more than a small fraction
of the total pressure, since all pressure ex-
erted on the bearings, as in regular rolls,
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