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- UNITED STATES

PaTeENT OFFICE.

WILLIAM F. COCHRANE, OF CAMBRIDGE CITY, INDIANA.

GEARING AND RELIEF MECHANISM FOR DRIVING ROLLS.

:";’:J?EJEEECATION ‘fmrming part of Lietters Patent No. 327,240, dated September 29, 1885,

Application filed August 21, 1885. (No model.)

To all whonv it may concer:

Beit known that I, WiLLIAM F. COCHRANE,

of Cambridge City, Wayne county, Indiana,
have invented certain new and useful Improve-
ments in Gearing and Relief Mechanism for
Driving Rolls, &c¢.; and I do hereby declare
the following to be a full, ciear, and exact
description of the same, reference being had
to the acecompanying drawings, forming ‘a
part of this specification, and to the figures
and letters of reference marked thereon.
Thisinvention relatestoa newandimproved
system of gearing, embracing driving and re-

- lief mechanismeg, designed for application to
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one or both of a pair of rolls, and to each of a

series of pairs or sets of rolls when combined
to form a system, said inventions being more

particularly adapted foruse in connection with

the rolls constituting a pair or set of which
oné roller is adjustable toward and from the
other,and the two rollers driven at such a
speed that the surface of the one shall move

relatively faster than that of the other, anex-

ample of which is furnished in the roller
grinding-mill in common use, and to which
my said invention is especially adapted as
furnising a simple, effective, and convenient
substitute for the complicated system of belts,
pulleys, counter-shafts tighteners, &e., hereto-
fore found necessary in practice and univer-
sally employed in operating such rolls,

The general system to which my present in-
vention is, in part at least, intended to be ap-
plied, and to that extent is an improvement in
or upon, is such as described in a patent No.
312,392, issued February 17, 1885, 1n the name
of George T. Smith and myself. The said
joint invention as developed and illustrated in
the before - mentioned patent comprehends
the use of hollow rolls mounted in bearings
supported upon a main frame,with separate
driving-shatts of less diameter than the lon-
oitudinal openings in the rolls through which
they pass, said shafts being mounted in inde-
pendent bearings and extending in parallel
lines through the front and rear rolls, respect-
ively, of the entire series. These shafts being
thus supported from lateral movement and
geared together,were connected to the later-
ally - adjustable rolls through which they
passed by a species of universal couplings ap-

ol

plied to the end of each roll in such manner |

as to permit the free adjustment of the rolls
without disturbing the connection through
which motion iscommunicated to the roli from
the shaft. In this manner any desired nam-
ber or sets of rolls werearranged to be driven
from the two parallel shafts, and by separat-
ing the members of the universal coupling
any particular set of rolls could be thrown
out of action without interfering with the
working of the remaining sets included 1nthe
series. | - | |
The improvements which I have madeupon

the system of gearing such asabove described

relates to the manner of supporting the driv-

ing-shaft in bearings applied to the frame

supporting the rollers,whereby the machine
is made more compact; the location and con-

struction of the universal coupling and the

provision for inclosing the same; the construc-
tion of the driving-shaits in sections united
by couplings,whereby each machine i1s made
complete in itself, can be used singly or in
series with other similar machines, and when
so combined in series any one Or more ma-
chines can be bodily withdrawn or removed
without dismantling or otherwise disturbing
the remaining machines of the series. |
Another feature of my present invention,
applicable not only to the construction above
described, but also, with slight changes and
modifications, to other well-known systems of
mechanism for driving-rolls, consists in the
manner of supporting the rolls at opposite

‘ends in independent pivoted or swiveled bear-

ings, against which the yielding adjusting de-
vices are applied, and combining with said
bearings, or sliding the plates upon which
they are mounted, a clutch-operating mechan-
ism so arranged and applied that when any
hard substance or material isfed between the
rolls the latter will yield at one or both ends,
according to the point at which the said sub-

stance is introduced, and in so doing will au-

tomatically actuate a clutch located interme-
diate the roll and driving-shatt, whereby that
particular set of rolls will be disconnected
from the driving-shaft and be held at rest un-
til purposely connected to the driving-shaft
after the foreign body has been removed; and
the said invention further contemplates the
use in such connection of an improved form
of clutch for effecting a gradual starting of
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the roll by frictional contact of the members |

comprising the cluteh, and prior to the more
positive locking of the clutch-sections for final
operation. It also includes certain minor fea.-
tures of constructions and combinations of

parts, all as hereinafter more fully described,

and pointed out in the appended claims.

Inthe accompanying drawings I haveshown
a mechanism serving to illustrate the prinei-
ples of my present invention and g practical
mode of carrying the same into operation; but
1 do not desire to be understood as limiting
my claims to the precise mechanism or ar-
rangement of parts shown, as the several ele-
ments or members may be modified in form
and arrangement without departing from the
spirit of my said invention.

Inthe annexed drawings, Figure 1 is a verti-

~ cal section through the adjustable roll, show-
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‘mechanism to the bearing of the roll.

ing the manner of applying the driving-gear
thereto. Iig. 2isa top plan view 1ljustrating
the manner of associating together several sets
of rolls arranged in series. Tig. 3 is a top
plan view of the relief mechanism detached.
Fig. 4 is a top plan view, partly in section, of
a set or palr of rolls with driving and relief
mechanism applied. Fig. 5 is a sectional view,
partly in elevation, of one end of the adjust-
able roll, showing the manner of applying the
adjusting devices and of connecting the relief
. Hig. 6
Is an end view, partly in section, of the frame
adapted to receive two sets of rolls, Fig. 7
18 & detail illustrating the construction of the
compound friction andlockingclutechemployed
for starting the rolls from the driving-shaft.

Similar letters of reference in the several
figures indicate the same parts.

Therolls A A’, forming a pair or set, of rolls,
are mounted in bearings sustained upon a
single bed-plate or frame, B, and, 1f desired,
two sets or pairs of such rolls may be asso-
ciated together upon the same frame, asshown
in Fig. 6.

The roll A', in the example given, is mount-

~ed upon and secured to a shaft, A2 as by key-
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ing or shrinking, and the latter is supported
In fixed journal-bearings A’ rising trom the
bed-plate B. The front or movable roll, A, is
In like manner mounted upon and secured to
a hollow or tubular shaft, A% which latter is
supported in journal bearings B, one at each

end of the roll, said bearings B’ being mov- |

able together or separately toward and from
the bearings of the roll A’ to adjust and de-
termine the distance between the faces of the
rolls. |

Passing longitudinally through the hollow
or tubular shatt A* of the movable roll, and
supported in bearings B2 secured to the main
frame or bed-plate B at opposite ends of said
roll, 1s the main driving-shaft C, to which mo-
tion is communicated through any convenient
or appropriate mechanism from the prim
motor. ‘I'he diameter of the shaft C is suffi-
clently less in cross-section than the internal
diameter of the tubular shaft or longitudinal

the hubs D D',

327,240

opening through the roll A to permit of the
requisite lateral movement of -the said roll
with respect to the shaft for effecting the de-

sired adjustment or movement of the roll.

It will be observed that the centers of the
driving-shaft and back rvoll, A’, maintain a
fixed relation, which is not changed by the
lateral adjustment of the movable roll A,
thereby enabling me to gear from the driving-
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shaft directly upon the shaft or journal of the

roll A’, preserving the pitch-centers of the
teeth and at the same time permit of the move-
ment of the front or movable roll, A, which
latter is connected to the driving-shaft by an
tmproved form of universal coupling, as will
be hereinafter deseribed. | |

The arrangement of gearing for driving the
back roll, A’ is shown in Figs. 1, 2, and 4.
Upon one end of the shaft A? is secured a gear-
wheel, ', preferably composed of two gears or
toothed sectionsarrangedside by side and with
their teeth alternating, (friction or other suit-
able gearing may be employed,) and upon the
shaft € is secured a corresponding gear-wheel,
(', formed or provided on oneside with a clutch-
section, (%, co-operating with a similar clutch-
sectlon, C, rotating with the shaft C, but free
to move longitudinally thereof. The gears
C* and the clutchare inclosed within a casing,

30
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C°, formed in two sections, ¢ ¢/, bolted together, -

and to lugs ¢’ on the main frame B. Formed
integral with or attached to the outer end of
this casing C° is thé journal-box C% to receive
and support the driving-shaft C, said journal-
box being also made in two sections, ¢, at-
tached, respectively, to the sections ¢ and ¢
of the casing.

Inclosing gears and clutech not only are the
latter well protected from dirt and injury, but
the machine, at this end at Jeast, is rendered
more compact and serviceable. The movable
roll A is also driven from the main shaft
through the medium of a universal coupling
similar in some respects to that deseribed in
the before-mentioned Patent No. 312,392, but
ot an improved form and construction, where-
by the parts are simplified and compacted.
To the end of the tubular shaft A* carrying
the roll A is secured a flanged hub or collar,

D, and upon the driving-shafi C, and beyond

the said collar, is fitted a similarly-flanged
hub or collar, D'. | -

Upon the flanges d of the hubs D D’ are
formed a series of teeth or projections, @', the

By thus forming the bearing
for the driving-shaft in or upon the casing for

1CO
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sald flanges being located on opposite ends of

the hubs, with the teeth or projections d’ there-
on facing each other. |

Surrounding the hubs D I, and supported
at each end upon spherical bearings d* there-
ou, 1s a tubalar coupling or sleeve, D% whose
ends are provided with a series of teeth or
projections, d’, corresponding with and engag-
ing the teeth or projections d’ on the flanges of
_ The outer end or face of the
hub or collar D may be constructed to form
half of a cluteh, as at D the other half or
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member whereof, D% is arranged to'slide lon-
gitudinally upon the driving-shaft C. This

universal coupling permits of the lateral ad-
justment of the roll A with respect to the
shaft (¢ without disturbing the connection
between them, as set forth in said prior patent,
at the same time by placing the flanges at op-

posite ends of the hubs the strength of the
coupling 18 increased and the space occupied

by it 1s diminished. In order to protect the
said coupling, I inclose it within a tubular or
bell-shaped casing, D° which is firmly secured
to an annular bracket-, D', formed upon or at-
tached to the end of the frame B, and in or
upon theopposite end of said casing is formed

the half box or bearing D® toreceive the driv-

ing-shaft C, the upper or movable portion, @,

of said bearing being provided with a semi-
annular or other -shaped flange, d° fitting
within the end of the casing, as shown in Fig.
1, and being secured in position above the.
| remedy known Tor preventing further dam-
age.

bearmg D°® by bolts in the usual ‘manner. -

The clutches described as applied to the
gear and hub. forming part of the universal
coupling, although desna,l)le are not essential
to the operation of my invention as thus far

described, but belong more particularly to

another ]_C).::I,I‘t of my1invehtion, referredto here
inafter. .

In the ]?atent No 312,399 two 11nes of dllV
ing-shafts are shown, one for each roll of a
pair or set, and when a series of pairs of roils
are employed the shafts are continued through
the rolls, while the bearings for the said shafts
are located intermediate each set of rolls, and
my present improvements are, as will be ob-
vious, applicable to such an a1rannement of
drwmg -shafts; but I prefer to employ but a
single driving-shaft extending through the
movable roll only of the series to eonneeb the
back roll of each set or pair to the said driv-
ing-shaft, to mount all the bearings for the
shafts and rolls of each set or pair upon ifs
own separate bed-plate or frame, and to make
the driving-shaft, when arranged to operate a
series of rolls, in sections and connect sald sec-
tions by removable couplings, as shown in
Fig. 2; and this arrangement 1S preferred for
the re&‘son that when 1ntermediate -bearings
and continuous shafts are employed it is diffi-
cult to set up or arrange a series of pairs of

- rolls, ‘as the shafts hcwe to be introduced

through the whole series from one end, and
if from any cause it becomes desirable to re-
move, repair, or replace any one set of rolls
the whole series must be dismantled and taken
apart, whereas by my improvement, which

- contemplates the making of each machine com-

60

plete in itself, I am enabled to remove or re-
place any one or more pairs of rolls in the
series by simply loosening the coupling at the

‘ends of the driving shaft of the particular set

of rolls, and, if the machine is removed, filling
the interval 'with a section of shaftmg, when
the series or train will be in condition to be
started up at once.

When several sets or pairs of ro]ls are asso-

ciated together, as described, to form a series,
all being driven from one main shaft, it is de-
sirable tha,t some means be provlded for dis-
connecting each and any pair of rolls from the

driving- qtlafb in order that the whole series

| may not be thro wnout of operation whenever it

becomes necessary to stop a particular set of
rolls. It is desirable, moreover, in case of the
accidental deposit between the rolls of any hard
substance or foreign material—such as would
offer a resistance proportionally greater than

the material designed to be acted upon, and

for which the roll sare adjusted—that the rolls
should be quickly disengaged from the ariv-
ing -shaft and their motion arrested, after

{ which the foreign body i1s removed and the
| rolls are again connected to the driving-shatft.

70
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It has been customary heretofore to rely ¢x

upon the attendant, not only to detect the
presence of such a fmewn body, but by stop-
ning the driving mechamsm to apply the only

As is obvious, the success of such a sys-

tem depends wholly upon the vigilance of the
attendant in discovering the danwer and his
promptness in 'affording relief, for he cannot,

‘as a rule, anticipate the event, and hence is
‘powerless to prevent, though he may diminish,
‘the injury inflicted upon the rolls by the pres-

ence of the foreign body, particularly when the
former are revolving at high rates of speed.
In ordertoavoid this difficulty I proposeto fur-
nish each set or pair of rolls with what is here-

ole)
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in termed a ‘‘relief mechanism,’”” which,when -
a foreign body is introduced ot Sufﬁcwut size

and Stlet]ﬁt].l to spread the rolls,shall act auto-
matieally to nuncouple the rolls from the driv-
ing-shaft and retain them in that position un-
tll the interfering body is removed and the
rolls are again th1 own into operative connec-
tion with the driving-shaft by the attendant.

A mechanism such as above referred to is
shown in IFig. 3, and 1ts ’Lpphmtlon to a 13&11
of rolls in Figs,. 4 5,and 6. =

10O

As heretofore 1etel red to the adj ustable roll

A is supported in bearings B’,which are mov-

able toward and from the back roll, A’. - Any
approved adjusting mechanism having an elas-
tic or yvielding connection with the bearings B’
may be employed, and in the example given
thereisshown a bracket, F,attached tothe bed-
plate, B, opposite each of the bearings B’ of the
roll. These brackets I’ are each formed or
provided with tubular casings f on one side,

115

and upon one side of the bearing B’ is formed

a socket, /7, fitting snugly within the end of the
casmg,f Within the .Sdld casing f is located
a spring, I, resting with one end against the
bearing B’ and the other against a head or col-

125

lar, f*, Tormed upon or attached to an adjust- '

ing-secrew, F% which latter passes through the
bracket F, and is provided with a jam-nub, E°,
for locking or holding it in its adjusted posi-

tion. A supporting pm,f‘* passes through the
spring and plays lﬂosely in a socket, 1°, on the
bearing. DBy this arrangement of devices the
movable roller is set and maintained in posi-




tion by the pressure of the springs alone, and
is free to be moved backward agdlnst the
~ pressure of the springs by the foreign sub-

~stance mentioned when the latter passes with-

10

1n the bite of the rolls. This backward thrust
of the rolls I take advantage of and utilize for
setting in action the rellef mechanism, one |

form of which I will now proceed to deScrlbe

- Referring particularly to Fig. 3, G repre-
sents a shaft mounted in bearings att@ched to
the bed-plate or frame, and G’ two sleeves,

: one at each end, fitting looqely upon the shaft.

20

- Bach sleeve G" i pr ovided with lugs ¢ to re-
~ ceive a pin, ¢, the latter forming a
15

- site end is likewise pivotally secmed to the |
The sleeves G’
turn freely upon the shaft G, and are pro-
vided at their inner ends with longltudmally |
movable sections or extensions G which lat-

one end of the link or lateh G2, Whose OpPo-

movable bemmﬂ* of the roll.

- ter are connected to rotate each w1th its .own

sleeve by an interlocking Jomt or connection,
g%, contalning & spring

ting them to slide or be forced back toward
the sleeve G'. The inner orapproximate ends

direction upon both sections (?, and these

- cams or ratchet- teeth engage a earrespondmn*
- geriesof camsor ratchet- teeth ¢°, formed upon
~ the opposite ends of a
- cured to the shait G.

35

sleeve 01 co]la,r Gd se-

The mmable sections 01' extenswns G* of :

~ the sleeves G’ serve as a means for communi-

4.0

45

. cating motion to the shaft G from both sleeves,
. or either one mdependunb of the other, fm

when either sleeve is rotated in a dir ecblon to
cause the teeth on its movable section or ex-
tension to engage the feeth on the sleeve (@2
it will cause a partial rotation of the latter
and of the shatt (3, to which it is secared, and
1f but one sleeve receives motion and, oper-
ating 1n the manner described, actuates the
shaft, the other sleeve will not be attected, as
the m(,lmed surfaces of the teeth on the sleeve

- G°, acting against the inclined surfaces of the

50

53

60

teeth on the movable section of the sleeve @/,
will sSimply cause the said movable section to
be retracted without affecting the position of
the sleeve to which it is eonnected

The advantages secured by this arrangement
of separateactuating devices connected to each
bearing and operating in the same direction
upon the shaft are both numerous and obvious.
Thus when both bec‘brlngs move In unison a
duplex connection is made with the shaft, in-
suring prompt action. When the bearlngs
are arranged to have an independent motion,
as hereinafter described, the insertion of for
eign material at or near one end and between
the rolls, instead of causing a separation of
both ends, involving the compression of both

= adjusting-springs and making a wide opening

1t will, by forcing back one of the beaungs
against its spring only, actuate the shaft G.

.ment and pGSSlble desin uctlon of the mechan--

: y 9"y serving to hold the -
~ extensions G®nor mally projected, but permit-

25
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Moreover, when the backward movement oc-
“eurs ab both ends of the rolls, but unequally,

that end only which moves the more rap1dly

| will actuate the shaft, while the parts con-
‘nected to the other bearmg will be inopera-

tive, thus avoiding -the twisting or dlsplace-

ISIII

70:__

- Having prowded fm the partial rotation of

the shaft G whenever either or both of the

bearings are retracted, the principal object

‘has been accomphshed as any skilled me-
| chanic can apply shipping devices to be actu-
pivot for

The preferred form and. arr&nﬂ'emenb of
shipping devices is that shown in Fm 3, and

1ts application to my improved gez‘umg as
illustrated in Fig. 4. TUpon the shaft G, and
| at opposite ends of the frame, are secur ed two
{ hubs or sleeves, H, each pIOVlded upon one

| end or face with inclines or cams k.. Opposite
each of these hubs, and preferably supported
‘upon the shaft G, is o
tork, H% or similar dewce, engagmg the mova-

| ble member or section of one of the elutches
of the movable sections or extensions G* are-|

- furnished with a series of a,nﬂ'ula,r cams or
 ratchet-teeth, ¢*, which mclme in the same

o

a sleeve, ', carrying a

through which motion is conveyed from the -
| drlvmg shaft to one of the rolls.
each sleeve H’ facing the hub H is furnished =~
| with a series of inclines or cams, %/, corre- ~ =
sponding to and engaging the mcllnes or cams

| &, aud so arranged relatively to each other as
that when the said hubs, being secured to the:
| shaft G, are given a parblal rotation through
the medlum of the bearings of theroll, as pre- |
| viously deseribed, the sleeves H' will be forced
outward, or 1n. a direetion to withdraw the

" The end of

momble section of the clutch from the driv-
Ing-gear, and thus stop the roll or pair of rolls
connected therewith, Thesleeves H are held
pressed inward, or in a direction to hold the
clutch 1n engagement, by springs A* applied
to their outer ends.

In order that the relief mechanism when
once set 1n action by the spreading of the
rolls may be retained in position with the
movable sections of the clutch retraected, I form
upon or apply to one of the hubs H a series of
ratchet-teeth, A*, and mount upon the frame a,
pawl, »°, which latter as the shatt is thrown
back by the rolls, will engage one of the teeth

8o
‘ated by the said shaft to disconnect the driv-
| ing mechanism of either or both rollers. |

_9:0  ::
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W, and thus prevent the clatching of the driv- -

mg mechanism until the pawl is raised. A
hand-lever, H*, attached to the shaft G, or to
one of the sleeves or hubs secured thereto, is
also provided for rotating the shaft in either
direction when desired for throwing the clutch-
sections in or out of gear.

In order that the roll may be rendered capa-
ble of being retracted or yielding at each end
independently for operating upon the relief
mechanism, as described, without forming too
great an opening between the proximate Iaces
of the roll, I provide each bearing with a cy-
lindrical hub I, Fig. 5, which passes through
or is received within a circular hole or socket
formed in a plate, I'.  This plate I’ is fitted to

120
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‘slide in a slot or ways formed in or attached
to the bed-plate, and to it is attached the rear

end of the link or catch engaging the pin on
the sleeve G/,

A bolt, I?, passing up into the hub I, and
provided With a collar or washer, ¢, engaging
the under surface of the plate I, serves to re-
tain the latter in position upon the hub, thus
forming a swivel-connection between the bear-
ings and plates, whereby the former are adapt-
ed to accommodate themselves to the angular

position assumed by the rolls when one end

only 1s retracted.

- As the driving-shaft in a system such as de-
scribed 1s frequently driven at high speeds—
from two hundred to four hundred or more
revolutions per minute—it is praectically im-
possible to start the roll up with the ordinary
jaw-cluteh,and serious damage is liable to re-
sult should the attempt be made to couple
the roll when at rest to the rapidly-revolving
shaft. I have discovered, however, a simple
method of remedying this evil, while at the
same time preserving all the advantages of an

interlocking or jaw clutch for driving the roll

when 1n operation. This I aceomplish by cut-

ting away or beveling the ends of the clutch-

jaws, as shown at s, I‘w 7, the bevels on the
-gear-section S being for med substantially par-
allel with those onthe sliding section S',when
the ends of the jaws are brought into con-

tact. These bevels § form in themselves

- friction-cluteh, and as the one is revolved in
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contact with the other they operate to grad-
ually bring the sleeve of the roll up to ap-
prommately that of the shaft, when by asud-

- den movement the jaws of the sliding section
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can be inserted between those on the gear and
caused to operate as a positive 1nterlockmg
ciutch.

In performing the operation of starting the
roll, the attendant first raises the pawl which
holds the shaft in retracted position, and
gradually turns said shaft until the sleeve
carrying the yoke which engages the sliding
section of the cluteh is foreced inward by the
spring, and the beveled or inclined ends of
the rotating sections are brought to bear with
an elastic pressure upon the ineclined ends of
the jaws of the gear-section. When the roll
has been brought up to nearly the speed of

- the movable section of the clutch by a further
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movement of the latter, the sliding section
may be forced Into positive engagement with
the opposite section. The ends of the jaws

- opposite the inclines s are beveled or cut
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away, as at &', to prevent chipping the edge
of the jaws, and to assist the 1utellockmg of
the two sections.

Having thus described my invention, what |

I claim as new 18—

1. Incombination with a hollow roll mount-
ed in adjustable bearings, and a driving-
shaft passing lonﬂltudmally through said
roll and supported in fixed bearings, the im-

-proved universal gear or coupling consisting,

~ essentially, of the two adjacentsleevesor hubs

provided with toothed flanges at their oppo-

‘site ends, and attached the one to the journal

of the roll and the other to the driving-shaft,
and the sleeve or coupling surmundmﬂ the
first-mentioned sleeves or hubs, and promded
with teeth at each end engaging the teeth on
the flanges of said sleeves or hubs, substan-
tlally as described. |

2. The 1mproved aniversal coupling con-
structed substantially as described, and ar-
ranged for connection, two rotating shafts ly-

ing in parallel planes and adjustable laterally,

the one with respect to the other, consisting
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of the two hubs orsleeves with toothed flanges

upon their opposite ends,and the hollow coup-

ling or sleeve having spherical bearings at

each end upon one of said hubs, and provided
with teeth euwagmﬂ* the flang es substantmlly
as described.

8. As a means for connecting and driving
both of a pair or set of rolls, of which one roll
1s adjustable toward and flOl]l the other, the
combination of the rolls supported in inde-
pendent bearings, the driving-shaft passing
through the enlarged 1011g1t11dma,1 opening in
the movable roll and supported in fixed bear-
ings, the gears applied to the said shaft, and

aniversal eoupling applied intermediate the
shaft and movable roll for driving the latter,
substantially as described.

4. In combination with a pair of rolls, one
of which is adjustable toward and from the
other, a driving-shaft mounted in bearings
having a fixed relation to the journal of the
non-adjustable roll and conneected thereto by
gears applied directly to the shaft and roll,
and a universal coupling, such as described,
connecting the adjustable roll and shatt, sub-
stantially as and for the purpose set forth.

5. The herein-described improved system
of gearing for driving from a single line of
shafting two or more pairs of rolls arranged in
series, which consists in arranging in line two
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the roll supported in fixed bearings, and the gg
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or more sets or pairs of 10115, each provided

with a back roll mounted in fixed bearings, a
hollow front roll mounted in adjustable bear-
ings, a shaft mounted in fixed bearings and
pm&smg through the adjustable roll, said shaf
being connected to the back roll by oears and
to the adjustable roll by a universal coupling,
uniting the proximate ends of the shaftsof ad-
joining pairs of rolls by detachable couplings,
and applying the power to drive the rolls to
one of the said shafts, substantially as de-
scribed, whereby all the rolls are driven from
a single line-shaft, and any pair or set of rolls
can be removed without disturbing the re-
maining pairs or sets in the series.

6. The combination, to form a series of two
or more sets or pairs of rolls, substantially
as described, each set provided with a sepa-
rate frame or  bed-plate, upon which are
mounted the back roll in fixed bearings, the
hollow front roll in movable bearings, and the
shaft passing through the hollow roll and con-
nected to the 1atter, sald shaft being also sup-
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ported in fixed bearings and connected to the
shatt of the succeeding pair of rolls by a de-
tachable coupling, substantially as and for the
purpose set forth. - )

7. The combination of two or more sets or
pairs of rolls, each arranged to be driven by a
shatt mounted in bearings on the frame, and
passing through the center of the adjustable
roll, to which latter it is connected by a uni-
versal coupling, such as described, with de-
tachable couplings applied to the proximate
ends of the said shafts, thereby forming a see-
tional driving-shaft and permitting the re-
moval of any set of rolls from the seues, as
and for the purpose set forth.

8. In combination with the bed-plate or
frame provided with bearings for the back roll
and movable bearings for the hollow adjusta-
ble roll, the driving-shaft passing through
the adjustable roll, and connected to the latter
at one end by a universal coupling and at the
other end to the back roll by gearing, said shaft
being supported in bearings attached to the
bed-plate or frame, substantially as deseribed.

9. The combination, with the rolls mounted
In bearings upon the bed-plate or frame, the
driving-shaft connected directly to one roll by
a universal coupling and to the other roll by
gearing, as described, of the 1nclosing-casings
forthe gears, and couplings secured to the bed-
piate or frame and provided with bearings for
the driving-shaft, substantially as and for the
purpose set forth.

10. The combination,
driving-gear, of a rehef mechanism, substan-
tially as indicated, connected to the bearings
of a roll and actua,tlnﬂ the clutching devices
to etfect the dlsenﬂagement of the roll and its
driving mechanism when the former is forced
back, substantially as described.

11. In combination with a roll mounted in
movable bearings and held to its work by an
elastic or yleldmg pressure dewce, a driving-
shaft with intermediate gearing connecting it
to said roll, a clutech for connecting and dls
connecting 'said gearing, and a relief mechan-
1sm, substantially such as indieated, connected
to and actuated by the movable bearlngs of
the roll to ship the clutch and stop or start the
roll, substantially as and for the purpose set
forbh

12. In combination with the main driving-
shatt, the rolls, and the gearing intermediate
the shaft and ro]ls a relief mechanism of the
character described connected to and actuated
by the bearings of the movable roll, said relief
mechanism belng provided with s]:nppels for
disengaging the gearing from the driving-shaft
and stopping the 1olls substantially as de-
scribed.

13. Incombination with thedriving-gearing

“of a pair of rolls, one of which rollsis mounted

1n movable bealings a relief mechanism con-
nected to said movable bearings and provided
with devices for unclntehlng or disengaging

the driving-gearing, substantially as and for
the purpose set for th.

with a roll and its

14. In combination with the adjustable roli
mounted in laterally-movable bearings,a shaft

~connected to and actuated by thesaid bearings

when the latter are moved outward, and a
clutch "operating or disengaging mechanism
connected to and operated by said shaft to
uncouple the driving-shaft from the roll and
stop the latter, substantially as described.
15. In combination with a roll supported at

“each end in laterally-movable and pivoted

bearings,a relief mechanism,such asdescribed,

for rchuatlng the cluteh or dlsengaglnﬂ dev1ces

sald relief mechanism being provided with in-

dependent attachments to each of the movable
bearings, whereby the movement of either or
both bearings will serve to set in motion the
reliefl mechanism and stop the roll, substan-
tially as described. .

16. In combination with a roll suppoited
in movable bearings, and elastic or yielding
pressure devices applied to each of said bear-
ings, @ main driving-shaft, gearing connecting
the main shaft emd roll, a shipping or un-
clutching device 1nte1med1ate the said shaft
and the roll, and a relief mechanism, such as
indicated, for actuating said Shlppmg Or un-
elntchmn' devices, said mechanism having an
independent connection with each beering,
substantially as and for the purpose specified.

17. The combination, with a pair of rolls
supported respectively in fixed and movable
bearings, the driving-shaft passing through
the adjustable roll, gearing intermediate said
shaft and the rolls, and c¢lutches for control-
ling the application of the gearing to the
shaft, of a pair of shippers connected with
the clutches, and a rock-shaft actuating said
shippers to simultaneously disengage both
rolls from the d1w1ng shaft, substantially as
described.

18. In combination with a rock-shaft which
actuatesthe disengaging mechanism,the tooth-
ed sleeve secured thereto,the sleeve connected
to the bearing of the roll, and provided with the
movable extension havi ing teeth engaging the
said toothed sleeve, Substentlally as described.

19. In combination with the shaft for actu-

ating the clutch-shipping devices, the toothed

sleeve applied thereto, the two sleeves each
connected to one of "the movable bear-
ings, and the extensions connected to said
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sleeves by a movable coupling and provided

with 1nclined teeth engaging the toothed
sleeve fastened to the shaft, substantially as
described. o

- 20. In combination with the shaft connect-
ed to and actuated by the movable bearings
of the roll, substantially as described, the re-
ciprocating sleeve carrying the shippers for

1 engaging the movable sections of the cluteh,

and provided with the inclined teeth or cam-
surfaces, and the hub fixed to the shaft and
provided with a corresponding series of teeth
or Inclined cams, substantially as deseribed.
21. In combination with the movable bear-
ings of the roll, the links or latches, the
sleeves mounted upon the clutech-operating

120

125

130




327,240 | . 7

shaft, the toothed extensions rotating with | androll, a clutch for connecting thesaid coup-

but capable of longitudinal movement with
respect to sald sleeve, and the toothed collar
fastened to the said shaft, and in position to
5 engage the said toothed extensions, substan-
tially as described. -

22. In combination with the clutch-operat-
ing shatt and devices connected to the mova-
ble bearings for actuating said shaft, the

10 ratehet secured to the shaft and engaging
a pawl on the frame to prevent the accidental
starting of the roll after its disengagement
from the driving mechanism, substantially as
described. |

15 23. In combination with the roll, the driv-
ing-shaft, and the shipping mechanism, the
compound interlocking and friction-eclutch,
consisting essentially of the two sections pro-
vided with a series of interlocking projections

20 with their ends beveled, substantially as de-
scribed. | |

24. In combination with a hollow roll mount-
ed in movablebearings,a driving-shaft passing

through said roll and supported in fixed bear-

25 ings,auniversalcouplingintermediatetheshaft

ling to the shaft,a shipper engagingthemova-
ble section of the clutch, asleeve carrying the
shipper and provided with Inclined teeth or
cams, a shaft carrying a hub provided with 30
a corresponding series of teeth or cams, and a
spring for holding the said sleeve 1In engage-
ment with the hub, substantially as described.

25. In combination with a pair of rolls,
one of which is supported in movable bear- 35
ings and held in operating position by an
elastic pressure device, a driving shaft de-
tachably connected to said rolls through in-
termediate gearing or driving mechanism,
shippers for uncoupling or detaching the gear- 40
ing from the driving-shaft, and a shaft connect-
ed to and actuated by the bearings of the roil
when the latter is forced back from the oppo-
site roll, said shaft in turn being connected to
and actuating the shippers in the manner and 45
for the purpose set forth.

| WM. F. COCHRANE.
Witnesses:
A. J. STEUART,
MELVILLE CHURCH.




	Drawings
	Front Page
	Specification
	Claims

