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31 Claims.
‘This invention relates to rolling mills and more

' particularly to mill stands employed therein in
which the rolls are adjustable and from which

they may be readily removed,

The general object of the invention is to pro-
vide a novel and improved rolling mill of this
type.

In certain of 1ts more specific phases the inven-

tion relates to rolling mill stands in which the

. rolls are vertically arranged. In a contintous
- mill,—that is, a mill comprising several roll

stands through which the material to be attenu-
ated or shaped is successively passed,—it is cus-
tomary and desirable to provide in conjunction

- with the usual horizontal roll stands one or more

roll stands with vertically disposed rolls. Very
obviously, the grooves in these rolls are subject

to considerable wear just as in the case of the

~ ordinary horizontal rolls, and in order to main-
- 20.

tain the uniform cross section of the roll passes,
provision for rapid and convenient adjustment

~and removal of the rolls must be made.

In many installations, several sets of cooperat-
ing grooves of the same size and shape are pro-
vided in the rolls of each stand so that when one

of these sets of grooves becomes worn excessively,
- & quick change to a new set may be accomplished
One of the more

by shifting the rolls endwise.
specific objects of the present invention is the
provision of improvements in the means for ac-
complishing this endwise shifting or adjustment.

When all of the grooves of a set of rolls have
been worn down to a degree which unfits them
for further use without renewal, new rolls must
be substituted, and it is essential that the change
from the old to the new rolis be made with the

least possible delay. Consequently, the rolls with

their bearings and associated supporting and ad-

~ justing mechanism are sometimes mounted in a
ccarrier frame which may be removed from the

roll stand or housing as a unit by means of a
crane or like instrumentality, and another car-
rier frame with new rolls already mounted there-
in inserted in its place.

To facilitate the removal of the roll suppﬂrtmg

- frame or cage, the driving mechanism on certain

existing mills is located beneath the rolls thus
lcaving the upper portion of the frame accessible
to the crane. This type of installation has many

-practical objections and up to the present time,
efforts to overcome them have not been entirely

successful. ¥For example, the driving gears and
spindles must be protected from the water used

~ to cool the rolls and from the scale that is loos-
- ened from the bars during their passage through

(Cl. 80-—31.1)

the mill; access to the driving mechanism for
purposes of inspection and repair is difficult: and

- the cost of excavating for and building the foun-

dation for such mill stands is comparatively high.

One of the principal objects of the present in-
vention therefore is to provide a vertical mill in
which ‘the driving mechanism is advantageously
mounted at the upper end of the mill stand or
housing but in which the rolls are so mounted
that they may be conveniently removed and re-
placed. |

Further objects include the provision of means
for effecting the several necessary operative ad-

.Justments of the rolls; novel roll bearing assem-
‘blies; and means for effecting the removal of

the rolls from the mill stand and from the roll
carrying frame.

Other objects and features of novelty will be
apparent from the following specification when
read in connection with the accompanying draw-

ings in which certain embodiments of our inven-

tion are illustrated by way of example
In the drawings:
PFigure 1 is a view in front elevation of a roll

stand embodying the principles of our invention:

Figure 2 is a side view of the same;
- Figure 3 is a horizontal cross sectional view on
an enlarged scale taken on line 3—3 of Figure 1;

10
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Figure 4 is a view in vertical transverse section .

-of the major portion of the mill stand taken on

line 4—4 of Figure 3;
Figure b is a vertical longltudina.l Cross sec- -

tional view of the roll stand on a scale inter-
mediate those of Figures 2 and 4;

Figure 6 is a view similar to Figure 5 in which
the roll cage is shown removed from the housing
and in position to be lifted and transported by
crane or the like; the driving means shown at
the upper portion of the stand being of a slightly
modified form:

Figure 7 is a horizontal cross sectional view
through one of the roll bearing carrying frames
on g greatly enlarged scale:

Figure 8 is a vertical sectional view through
the same parts and taken on the line 88 of

Figure 7;

- Pigure 9 is g vertical cross sectional view taken

- on line 9—9 of Figure 8; and

Figure 10 is a fragmentary horizontal sectional
view taken on line 10—I10 of Figure 5.

Referring to the drawings, the numeral 10
designates the roll stand assembly which com-
prises essentially the housing {1 which is dis-
posed for adjustment transversely of the direc-
tion of movement of the material through the
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mill upon the slotted tracks or guides {2, When
in adjusted position the roll stand is adapted to
be rigidly secured to the guides {2 by means of
the bolts 12 which are adapted to pass through
the slots 14 in the guides. Suitable mechanism is
provided for shifting the roll stand laterally along

the-tracks or guides 12 and includes in the pres-
“ent disclosure the motor (8 which is mounted

upon the stationary base (6. The motor 15 is
adapted to drive the pinion {8 by means of the
shaft [T coupled thereto, and the pinion (8
meshes with the gear 19 which is carried by or
forms a part of the nut 20 through fthe center
of which is threaded the shaft 2§. One end of
the shaft 2! is secured to the housing {{ as at

- 22 and is adapted to reciprocate conveniently

- within the hollow base I8 of the motor installa-
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tion. It will be readily understood that in align-

- ing the roll stand pass with those of the other

stands of the continuous mill, the roll stand is
shifted laterally upon the shoes {2 by means of
the motor and transmission {5—2{ and when

in the desired position is secured to the guides

12 by means of the bolts {3. In order to prevent
excessive movement of this shiffing means, a
limit switch 28 is provided which may be conven-
iently mounted upon the housing of the gearing
#8, 19 and which is connected with the rotatable
nut 20 by means of the sprocket gearing 26,

The housing {1l which comprises the major
portion of the roll stand is provided with the
rear wall 30 and the side walls 31, the front of
the housing being open as will be readily seen

from Figures 3, 5 and 6. The floor of the hous-
ing It is provided with guides or trackways 33

which extend for a considerable distance beyond
the open front of the housing proper and which

. are grooved for the reception of the sliding shoes

34 upon which the roll carrying frame or cage 3%
is adapted to rest during its removal from the
housing. The sliding shoes 34 are flanged at the
bottom thereof and these shoes may be retained
in the proper position with relation to the track-
ways 33 by means of the removable plates 37
which overlie the flanges and are bolted to the

tracks 33. The mechanism Ior sliding the shoes

34 along the trackways will be described here-
after. In PFigures 1, 4 and 5 the roll carrying
frame or cage 35 is shown in one of the elevated
positions which it may occupy during operation
of the mill. It will be understood that the roll

cage may be adjusted to various heights by suit-

able mechanism which will be described and
which serves to register the various passes or
grooves of the rolls with those of preceding and
succeeding stands of .the mill.

In the illustrated example, the vertical rolls
which are carried by the cage 35 are indicated at
4! the rolls being provided with grooves 81 which
mey be of any desired shape depending upon the
nature of the work to be done, and each of which
cooperates with the corresponding grooves of the
other roll to form the passes 42. Each roll is of
course provided with a lower neck 44 and an
upper neck 45, the latter being provided with the

interiorly grooved members 46 which are adapted

to receive the lower ends 41 of the spindles 48
which form a part of the extensible telescoping
driving mechanism. The spindle ends 47 are of
cruciform or some other irregular shape so as to
interfit with the correspondingly grooved sock-
ets in members 86. The end portions 47 are
rounded longitudinally as shown in Figure 4
so that the spindles may incline to -a certain de-
gree whereby the. driving relation.of the spindie

and rolis mey be mainfained when the rolls are

individually shifted laterally.

The gearing for driving the rolls is mounted
upon the top of the housing Il and is enclosed
within the casing 50. 'The lower portion of the
casing 50 and the upper portion of the housing
ii are suitably formed and provided with bear-
ings such as indicated at 51 for the reception oi
the hollow shafts 52 and 53 which are adapted
to receive the upper ends 854 of the retractable
and extensible spindles #8 and to thus form co-
operating stationary portions of the telescoping
driving arrangement. The hollow interior of the
shafts 52 and B3 is slotted as at 55 for the recep-
tion of the spindle ends 54 which may be shaped
in exactly the same manner as-the lower ends 47.
Intermeshing gear teeth 57 and 58 are provided
cn the shafts 52 and 53 and the shaft 53 is addi-
tionally provided at its upper end with the bevel
cear 58. Another bevel gear 6§38 intermeshes with
the gear 59 and is keyed to the horizontally dis-
posed shaft 6! which rotates in the bearings 62
provided in the casing 858 and is coupled as at 63
with the shaft 64 of the main driving motor 68.
A bracket 86 is secured to the hcusing {1 for sup-
porting this motor., It will thus be seen that a
very sturdy transmission arrangement is pro-
vided for the roll drive which will readily accom-

- modate itself to not only the vertical adjustments

of the rclls but also their individual lateral ad-
justments.

A modified form of drive which may be adopted
is shown in the upper portion of Figure 6 of the

- drawings in which the driving motor, designated

65’, is disposed in a vertical positicn on top of
the gear housing 5§’ and is connected to the hol-
low shaft 53’ by means of the coupling 61. Other-

wise the arrangement is as described with refer--

ence to the other embodiment. In each case the
driving mechanism is arranged in the most con-
venient and accessible position at the top of the
roll stand, and the rolls are disposed within the
lower portion of the stand represented by the
housing 1. |

As already stated, during removal of the roll
carrying cage 35 from the roll stand, it is adapted
to be lcwered until it rests upon the sliding shoes
24 which are designed to carry it forwardly
through the open front of the housing {f until
it is accessible to the crane or other means by
which it may be completely removed from the
rcll stand and replaced by another cage contain-
ing a new set of rolls. The mechanism for ac-
tuating the sliding shoes 34 will now be described.

" Each of these shges 34 is provided with a lon-

gitudinally threaded bore which is adapted to re-
ceive the threaded shaft 70. This shaft is mount-
ed for rotaticn in a suitable casing T1 provided
in the rear supporting bracket of the housing (i
and is provided with a worm wheel 72. Each of
the worm wheels 72 is adapted to be driven by a
worm 13 which is keved to the cross shaft 14
driven by the motcr 75 through the bevel gear-
ing 16. The motor 75 and portions of the gear-

ing are carried by the bracket 77 which may be

conveniently cast integrally with the housing {1
or may be otherwise secured theretoc. One of the
screw shafts 10 is extended rearwardly through
its casing 71 and is provided with a sprocket gear-
ing connection 1% with a limit switch 80 which

‘may be of any suitable type and which is de-

signed to control the motor T so as to prevent
excessive movement of the shoes 34 inwardly and
cutwardly of the housing {(i. Figure 6 shows
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~erably through.the raising of the cage 3§,
- yoke 100 may be retracted rearwardly until the
- outer opening 102 registers with the opening 103,
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clearly the extended position of the shoes 34 car-
rying the roll cage 35.

In order to rigidly retain the roll cage or frame -

39 in its selected operative positions within the
housing ff, the upper and lower pairs cf studs
82 are carried by the cage and project rearwardly
therefrom. Vertically extending slots are pro-
vided in.the rear wall 30 of the housing 1! as in-

dicated in dotted lines at 84 through which the

studs 82 are adapted to extend when the roit cace
35 is brought to its rearward pc sition within the
housing and adjusted vertically so that the roll
passes are in the desired alignment. Washers or
collars 85 are applied to the studs 82 and the
cage is rigidly secured to the rear wall of the
housing by the gib 86 and the key 87 which are
wedgingly secured within a slot provzded in the
stud 82.

The mechanism provided fcr -ralsmg and lower-
ing the roll cage 35 will now be described. A
pair of vertically disposed screw shafts 90 are
splined for vertical reciprocation within the bear-
ing members 92 which are suitably secured to the
bottom wall of the housing 1{. The upper ends of
these shafts are adapted to abut the hardened
contact plates 91 in the lower surface of the cage
3d. Within the lower portion of each of the mem-
bers 92 a nut 93 is disposed for rotation sbout a
vertical axis. The nuts 83 are threaded upon the
shafts 98 and are prcvided peripherally with the
worm gear teeth 94 which are adapted to mesh
with the worms 85 carried by the horizontal shaft

96. The shaft 9§ is provided with suitable bear-

ings in the members 92 and in a bracket 917, the
latter element also being adapted to support a
motor 88 which is designed to drive the shaft 95
through the bevel gears $9. It will be apparent
from this descripticn that when the motor 98
1s energized the shaft 96 will be rotated and the
vertical lifting jack shafts 90 will raise or lower
the roll cage as desired.

Means are provided for retaining the spindles
A8 of the telescoping driving connections in up-
wardly retracted positions when the cage 35 is
lowered for removal from the mill stand, and
comprise a pair of yokes 100, the arms of which
are: adapted to extend through cpenings in the

rear wall 30 of the housing t1 and through the
inwardly projecting reinforeing ledge 101 formed

thereon. At least one of the arms of each yoke
100 is provided with a pair of openings {182 which

are adapted to register with an opening 103 in

the ledge {61 in the inner and outer positions of
the yoke respectively. When the yoke is in its

outer position as shown in Figure 5 or in solid’

lines in Figure 10 of the drawings, the spindle
48 may move ireely in its vertical reciprocation
within the yoke 1288 since the annular enlarge-
ment 183 may pass freely therethrough. When

the enlargement or shoulder 1985 is raised above
the level of the yoke {00, either manually or pref-
the

whereupon a pin such as shown at 108 in Figures
D and 6 may be droppsd through the registering
holes. In this retracted position shown in det-

- ted lines in Figure 10 and also illustrated to ad-

vantage in Figure 6 of the drawings, the narrowed
bight of the yoke (80 closely surrounds the spin-
dle 48 and is disposed beneath the enlargement
105, thus effectively 1etam1ng the spindle 48 in

1ts upper retracted position. The cage 35 may

then be lowered and moved forwardly upon the

b !

3

shoes 34 without 1nterference from the driving
connections.

The novel construction of the roll cage 35 to-
gether with its various associated means for ad-
justably supporting the rolls 48 will now be de-
scribed. The main body portion 118 of the cage
3% is substantially U-shaped in plan as may be
determined from an inspection of Figure 3 of the
drawings and consists of the rear transverse por-
tion tl{ which is adapted in operation to abut
the rear wall 30 of the housing {I. The vertical
movement of the cage is guided by the tongue and
groove arrangement 114, 'This rear member {11
of course is provided with an opening {12 which
substantially registers with the opening {13 pro-
vided in the rear housing wall 30 to permit the
passage of the material to be handled by the
mill. The body member (10 is also provided with
the- forwardly extending arms (15 to which is
secured the substantially rectangular cap frame
116, This cap frame is, of course, also provided

- with an opening registering with the apertures

112 and (13 in the rear cage member 111 and the
housing wall 38 respectively. The ends of the
forwardly extending frame portions 115 are each
provided with bifurcations within which are piv-
oted the lugs (18 as at (19. These lugs (18 are
adapted to be received within bifurcations pro-
vided in the ends of the upper and lower hori-
zontal cross members of the cap frame 116 as

10

20

30

clearly shown in the cross sectional portions of

Figure 3 and also in Figure 1. These lugs are
provided with washers 128 and the usual gibs and
keys 121 and 122 are employed to clamp the cap
frame (16 rigidly in positicn upon the body inem-
ber 110 of the cage 35.

Wear plates 125 are provided upon the inner
surface of the horizontal upper and lower cross
members of the body frame 110 and the cap frame
116. These wear plates provide ways upon which
the roll bearing frames (27 inay slide during
lateral adjustment of the roils. Each of the up-
per and lower roll necks 45 and 44 are carried in
bearings mounted in these frames 127. The
frames #1271 are vrovided with individual iateral
adjusting means comprising the screw shafts 130
which are threaded through the members (31,

the ends of these shafts becing adapted to abut

the hardencd inserts 122 provided in each cf the
bearing framses 127. The shafts 130 are designed
to urge the frames 27 inwardly toward each
other when they are rotated by the following ad-
justing means.
ing means is provided with horizontally disposed
shafts 13% which are provided with worms (36
which are adapted to mesh with the worm wheels
137 keyed to the ends of the shafts 130.
138 is provided on the shaft 135 and is provided
with perforations which register with correspond-
ing perforations in a stat’onary plate cr dial to
retain the shaft 135 in adjusted position.

- Kach of the frames 127 is provided with half |
bearings 140 and is also provided with cap mem-.

bers 141 which are secured thereto by means of
the bolts 142, These cap members are provided
with lugs or flanges #45 which are adapted to abut
the outwardly facing corners of the half bearing
120 in order to retain it within the member 1217.
A clamping carrier frame 159 is also provided
for retaining the complementary bearing portion

161 which is adapted to embrace the inner sides

of the roll necks. The bearing element {6 is
retained within the clamping or carrier member
by means of the clamp plates (53 which are se-
cured to the inner faces of the members i50 by

Each of these individual adjust-
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means of the screws [54. FEach of the carrier
members 150 is provided with laterally extending
ears 155 which are adapted to be received with
adequate clearance between the corner flanges
165 of the cap member during assembly of the
dew.ce and which are provided with openings
into which the ends of the shafts {56 are
threaded. The shafts (66 pass ireely through
openings provided in the end arms 118 of the
cage 35 and serve to resiliently urge the carrier

150 and consequently the roll necks 44 and 4%

outwardly agamnst the ends of the adjusting
shafts 130. Coiled springs 158 are disposed on
the shafts for this purpose and are received with-
in depressions provided in the arms 115. In order
to prevent rotation of the shafts or rods {56 with

‘respect to the bearing frames {21, they are slotted

as at 159 for the reception of the keys or cotters

{60 which in turn are adapted to be received

within vertical slots 161 provided in the annular
bosses 162 formed on the members {27 and
adapted to surround the openings through which
the shafts 156 pass. This arrangement eifective-
ly prevents the rods 155 from rotating and thus
becoming detached from the retaining members
{50. Annular thrust bearing collars 165 are dis-

| posed around the roll necks between the enlarged

body portions of the rolls and the bearing frames
{27. Relative rotation between these bearings
165 and the frames (27 may be prevented by
means of the dowels 166. A suitable lubricant
retainer cap 110, provided with a plugged drain

‘opening 171, may be employed to prevent the lu-

bricant from escaping from the lower 1roll bear-
ings.
Individual vertical admstment of the rolls with-

in the cage 35 may be effected by means of the
upper and lower clamps 112.

are coaxial with the rolls and are provided with
laterally extending ears i18. These ears 14 are
secured to the body and cap members {10 and {16
respectively of the cage 35 by means of the bolts
{15, which pass through holes in the ears {14
with a slicht clearance. The transverse central
portions of the bottom edges of the clamps 172
are provided with the curved cam or rocker por-
tions 116 which are adapted to bear upon the
bearing carrying frames 127 and bearing caps
(41 respectively. The proper downward pressure

‘may be brought to bear upon the members i21

and 141 by tightening the nuts upon the bolts
{75, and as will be readily perceived, regardless
of whether or not the nuts are equally adjusted

since the clamp members may rock to g certain

extent upon the curved cam __]_gortions 176. Fur-
thermore, the clamps 172 may also rock trans-
versely about the bolts, thus exerting uniform

pressure on the carrying frames 12T and the

bearing caps 141. The lower clamps 112 are pro-
vided with similar cams 176 which are adapted
to bear upwardly against the caps 170 which in
turn are in contact with the lower bearing frames
(21 and caps 141. It will be readily seen that
by adjustment of the clamps {12 at the top and
hottom of each of the rolls 40 the grooves 4{ may
be brought into proper cooperative alignment to
provide the passes 42.
justments of each end of the rolls are obtained
a5 has been described by means of the shafts 130,
the forward motion of which is resisted (by the
resilient connections comprising the rods 156 and
springs (58 connected to the carrier l50 pplied

to the necks of the rolls.
After the roll cage 3% is removed from the hous-

- thereon.

| These clamps are
provided with annular sleeve portions 173 which

Individual horizontal ad-

2,011,686

ing {l by being lowered so as to rest upocn the
shoes 34 and carried forwardly out of the housing

by means of these shoes a suitable crane or other -

hoisting means is attached to the cage by means
of the horizontal pins {80 which pass between

the upstanding ears 8! on the side arms (15 of

the cage. After being transported to a suitable
place the rolls 40 may be very conveniently re-
moved from the cage 35 by the removal of the
front cap frame {16 of the cage 3s.

Various changes and modifications may be
made in the embodiment illustrated and described
without departing from the scope of our inven-
tion as defined by the following claims,

Having thus described the invention, what is
claimed as new and desired to be secured by
Letters Patent is:

1. A rolling mill of the class described com-
prising, in combination, a housing, a roll sup-
porting cage normally disposed within said hous-
ing, means for removing said cage from said
housing in a horizontal direction comprising a

‘pair of separately formed shoes, slidable upon

trackways formed in said housing, power and
transmission means carried by said housing and
operatively connected with said shoes for mov-
ing them upon sald trackways, means for rais-
ing said cage from and lowering it upon said
shoes comprising a pair of vertically threaded
shafts adapted to contact with a portion of said
cage, and means for reciprocating said shafts
comprising power operated rotatable nuts

2. In g rolling mill of the class described, in
combination, a housing, walls.closing the two
sides and rear of said housing leaving the iront

thereof open, a horizontally movable roll sup-
porting cage within said housing and removable
through said open front of the housing, retain-
ing means for said cage comprising a stud car-
ried by said cage and adapted to project through
an opening in the rear wall of said housing, and
gib and key means for locking said stud 1o sald

“housing wall,

3. In a rolling mill of the class descrlbed
combination, a housing, a horizonually removable
roll supporting cage therein, means for remov-
ing said cage from said housing including a
slidable shoe arranged for horizontal movement
into and out of said housing, a trackway asso-
ciated with said housing upon which said shoe 1s
adapted to move, means for moving said shoe
comprising a screw shaft threaded through sald
shoe and held against longitudinal movement,
means for rotating said shaft comprising a pow-
er member, and operative means connecting said

power member and said shaft, and a limit switch .

associated with said shaft for controlling said
power member to prevent excessive movement of

~said shoe.

4 In a rolling mill of the class described, in
combination, a housing, a horizontally remov-
able roll supporting cage therein, means for re-
moving said cage from said housing including
o c<lidable shoe arranged for horizontal move-
ment into and out of said housing, a trackway

associated with said housing upon which said

shoe is adapted to move, means for moving sald
shoe comprising a serew shaft threaded through
«qid shoe and held against longitudinal move-
n:.ent, and means for rotating said shaft.

5 In a rolling mill of the class described, In
combination, a housing, a horizontally remov-
able roll supporting cage therein, means fcr re-
moving said cage from said housing including a
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slidable shoe arranged for horizontal movement
Into and out of said housing, a trackway within
and projecting from said housing upon which
said shoe is adapted to move, means for placing
sald cage upon said shoe for removal from said
housing, and means for moving said shoe.

6. In a rolling mill of the class described, in
combination, a housing, a removable and verti-
cally adjustable roll carrying cage normally en-
closed within said housing, power means carried’

by said housing for effecting the removal of said

cage, and power means also carried by said hous-
ing for effe_cting the vetrical adjustment of said
cage, |

7. In a rolling mill of the class described, in
ccmbination, a housing, a horizontally remov-
able roll carrying cage normally enclosed within
said housing, a plurality of vertically disposed

- rolls within said cage, and means carried by
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said housing for effecting the removal of said
cage.

8. In a rolling mill of the class described, in
combination, a movable housing, a removable
roll carrying cage normally enclosed within
said housing, and means carried by said hous-
ing for effecting the removal of said cage from
within said housing.

9. A rolling mill of the class described com-
prising, in combination, a stationary support or
foundation, a housing arranged for limited
travel in a horizontal direction relative to said
support, g roll supporting cage containing a plu-
rality of rolls removably disposed within said
housing, and power means for effecting the re-
moval of said cage from said housing also car-
ried by the housing,

10. ‘A rolling mill of the class described com-
prising, in combination, a housing having its
lower portion closed on three sides but open upon
the fourth, a roll supporting cage containing a
plurality of vertically disposed rolls disposed
within said housing and removable therefrom
through the opening in said fourth side, and roll
driving means disposed within the upper portion
of said housing, ) |

11. A rolling mill comprising, in combination,
a housing, a bodily removable roll supporting cage
in said housing, a plurality of vertically disposed
rolls therein, means for moving said cage ver-
tically, driving means for said rolls carried by
sald housing above said rolls, and means for re-
moving said cage from said housing in a hori-
zontal direction. |

12, A rolling mill comprising, in combination,
a housing, a bodily removable roll supporting
cage In said housing, a plurality of-vertically dis-
bosed rolls therein, driving means for said rolls
carried by said housing above said rolls includ-
ing vertically disposed extensible and retractable
transmission means, and means for removing said
cage from said housing in a horizontal direction
as a unit. o \

13, A rolling mill comprising, in combination,
2 housing, a bodily removable roll supporting cage
in said housing, a plurality of vertically disposed

rolls therein, means for moving said cage ver-

tically, driving means for said rolls carried by
said housing above said rolls including vertically

disposed extensible and retractable transmission

means, said transmission means adapfed to be
retracted by the upward movement of said cage,
and means on said housing for retaining said
transmission means in retracted position during
removal of said cage. |

14. In a device of the class described, in com-

S5
bination, g frame, a driving element, a driven ele-
ment, a longitudinally movable rotary drive shaft
associated with said driving and driven elements
which is continually constrained to move in one
direction, means for restraining the longitudinal
movement of said.shaft comprising an annular
enlargement thereupon, and a looped retaining
element adjustably carried by said frame and
adapted to abut said enlargement.

15. In a rolling mill of the class described, in
combination, a housing, a plurality of vertically
disposed rolls, a roll carrying cage disposed in
the lower part of said housing, means for bodily
removing said cage from said housing in a hori-
zontal direction, means for moving said cage ver-
tically, roll driving means associated with said
housing, transmission means carried by the upper
portion of said housing and including telescoping
drive shafts for the rolls, the lower portions of
said telescoping shafts having detachable con-
nections with said rolls and being retractable by
an upward movement of said cage, and means on
sald frame for retaining said lower portions in
retracted positions whereby, upon again lowering
sald cage, it may be removed from said housing
without interference by said transmission means.

16. In a rolling mill of the class described, a
bearing frame associated with a neck of one of
the rolls of the mill comprising a body member,
a half bearing therein, a cap member rigidly se-
cured to said body member, a complementary
bearing element covered by said cap member

and movable relative thereto, and means for urg-

Ing said bearing element against said neck of
the roll. |

17, In a rolling mill of the class described, a
hollow bearing frame associated with each roll
neck, a bearing portion therein, fixed relatively
thereto, and adapted to contact with one side of
said neck, a complementary bearing portion
adapted to contact another side of said neck and
movable relatively to said frame, and means ex-
tending exteriorly of said frame and resiliently
abuting a relatively stationary portion of the
mill for urging said complementary bearing por-
tion into operative contact with said neck.

18. In a rolling mill of the class described, in
combination, a roll carrying cage having ways
therein, & bearing supporting frame associated
with each roll neck and arranged for adjustment
within said cage along said ways, a bearing por-
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tion on said frame and adapted to contact one |

side of a neck of a roll, a complementary bearing
portion movable with respect to said frame and
adapted to contact another side of said neck,
means serving to resiliently connect said rel-
atively movable bearing portion with a, portion of

- said cage, and means for adjusting said bearing
- frame along said ways in opposition to the re-

silient connection of ‘said complementary bear-

. Ing portion.

19. In a rolling mill of the class described, a
roll bearing construction comprising, in combi-
nation, a bearing frame, a half bearing disposed
in said frame, a cap rigidly secured to said frame

‘and which together with said frame is adapted

to surround a neck of a roll, means on said cap

99
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for retaining said half bearing in position, and a .

relatively movable complementary bearing por-
tion enclosed by said cap.

20. In a rolling mill of the class described, a

roll bearing construction comprising, in combina-
tion, a bearing frame, half a bearing disposed in
sald frame, a cap which together with said frame

1s adapted fo surround a neck of a roll, means on 75
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“ing portion within said cap, a

&

said cap for retaining said half bearing in posi-
tion, a complementary bearing portion within
said cap, a carrier for said complementarjr hear-
carrier for said
complementary bearing portion, clamps for secur-

ing said bearing portion to saia carrier, and con-

necting means secured to said carrier passing
through said frame and resiliently connected to
a relatively stationary part of said rolling mill.

- 21. In a device of the class described, in coms-
bination, a frame, a driving element, a driven

element, a vertically disposed rotary drive shaft

conhecting said elements and adapted to be raise_d
in order to break the driving connection, means

- associated with said frame for retaining said

shaft in raised position, said last named means
ccmprising an annular sleeve like member on

said shaft, and a looped element admstably car-

ried by said frame and adapted to surround said
shaft beneath said member When a,d,]usted to
retaining position.

22. In a rolling mill of the class described, in
combination, a housing, a plurality of vertically
disposed rolls, a, roll carrying cage disposed in the
lower part of said housing, means for bodily
removing said cage from said housing in a hori-
zontal direction, roll driving means associated
with said housing, transmission means carried by
the upper portion of said housing and including
telescoping drive shafts for the rolls, the lower

portions of said telescoping shafts having de-

tachable connections with said rolls and being
retractable for removal of said cage, means for
retaining said lower shaft portions in retracted
position comprising an enlargement on each of
said shaft portions, U-shaped rods horizontally
adjustable with respect to a wall of said housing
and adapted to receive said shaft portions within
their bights at points beneath said enlargements.

23. In a rolling mill of the class described, in
combination, a housing, a horizontally removable
and - vertically adjustable roll carrying cage
adapted to be enclosed within said housing, a
rest for said cage carried by said housing, means
for projecting said rest from said housing, means

‘also.carried by said housing and adapted to be

rioved into® Qentact with said cage to remove it
from said rest and to support it in vertically
adjusted positions.

24. In a rolling mill of the class described, in
combination, a housing, a horizontally removable
and vertically adjustable roll carrying cage
adapted to be enclosed within said housing, a rest

for said cage slidably carried by said housing,

power means carried by said housing for project-
ing said rest horizontally from said housing,
means also carried by said housing and adapted
{o be moved upwardly into contact with said
cage to raise it from said rest and to support it
in vertically adjusted positions,

- 925. In a rolling mill of the class described, in
combination, a housing, a horizontally removable
and
adapted to be enclosed within said housing, a rest
for said cage carried by said housihg, means for
projecting said rest from said housing, means also
carried by said housing and adapted to be moved
into contact with said cage to remove it from
caid rest and to support it in vertically adjusted
positions, said means comprising a vertically
arranged screw shaff, means for restraining rota-

vertically adjustable roll carrying cage

2,011,686

tion of said shaft, an actuating nut rotatable upon
said shaft means for restraining axial movement
of said nut, and power means and operative con-

“nections between said power means and said nut.

26. In a rolling mill of the class described, in
combination, a plurality of rolls each provided
at its ends with bearing necks or trunnions, a roll
supporting frame comprising pairs of side mem-

 bers between which the respective ends of the rolls

are disposed, a bearing block for each roll neck,
said bearing blocks being adjustably mounted be-
tween said side members, a clamping yoke asso-
ciated with each bearing block for securing it in
adjusted position with respect to said frame, each
of said yokes adapted to extend from one side
member of said pairs to the other and having its
ends secured respectively thereto, curved bosses
formed on the intermediate portions of said yokes
and adapted to contact with said bearing blocks.

27. In a rolling mill of the class described, in
combination, a roll provided with a bearing neck
or trunnion, a bearing block for receiving said
neck, a roll supporting frame having parallel
members between which said block is adjustably
dispcsed, means for securing said block within
sald frame including a yoke, each of its ends
adapted to be secured to one of said parallel
membpers, whereby said yoke extends from one of
said members to the other, said ycke being di-
vided intermediate its length and provided with
rocker portions adapted to bear upon said bear-
ing blcck upcn either side of said roll neck.

28. In a rolling mill of the class described, in

comkination, a reoll carrying frame, a roll provided

with a neck or trunnion portion, a bearing block

provided with an opening through which said

portion is adapted to extend, a cap member ap-

plied to said bearing block and adapted to cover

said opening, and a clamping yoke for adjustably
securing said block to sald frame and also adapt~
ed to bear against said cap to retain it in its posi-
tion with respect to said opening.

29, A rolling mill comprising, in combination,

a housing, a bodily removable roll supporting cage

normally enclosed within said housing, a plurality

of vertically disposed rolls carried by said cage;  —
and driving means for said rolls disposed upon.

said housing, means whereby said rolls may be
pos.tively disconnected from said driving means,
and means for removing said cage as a unit from
said housing in a horizontal d.rection.

30. A rolling mill comprising, in combmatmn
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a, housing, a bodily removable roil supportmg cage

normally enclosed within said housing, a plu-
rality of vertical disposed rolls carried by said

cage, driving means for said rolls disposed upon

said housing and including driving shafts sub-
stantially coaxial with said rolls and normally
operatively connected therewith, mesans whereby
said rolls may be positively disconnected from
said driving shaits, and means for removing said
cage as a unit from said housing in a direction
transversely to the axes of said shafts and rolls.

31. In a rolling mill of the class described, a
roll stand comprising, in combination, a housing,
a bodily removable roll carrying frame normally
enclosed within said housing, and means within
said housing for projecting said frame from the
interior of said housing.

- ERIK W. MIKAELSON,
. ALEXANDER K. HAMILTON.
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