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3,190,098 -
CANTILEVER ROLLING MILL
Ian Wilson, High Green, near Sheffield, England, assigror
to The British Iren and Steel Research Asseciation
Filed Auvg. 1, 1960, Ser. No. 46,784
.9 Claims. "(CL 72--223)

This invention relates generally to mills for the rolling
or roll-flattening of ‘elongated material of small width.
It applies particularly to rolling mills for wire rods, nar-
row flats, light section.bars and billets, especially. when
made of steel-and hot-rolled continuously in-two-high
trains, in single or twin-strand fashion.

The prevailing practice is to employ for this purpose
mill stands having two rolls supported ‘at both ends in
bearing chocks. It is necessary in this arrangement for
the roll barrel diameter to be larger than the roll neck
diameter; so that bearings may be accommodated on con-
jugate roll necks.  Since the roll necks must be-of suffi-
“cient size to withstand the stresses imposed by the roll
separatmg force and the rolling torque,“the. roll barrel
diameter is inevitably many times greater than the height
of the stock. Now, it is'a feature of the mechanism of
rolling that, for a particular decrease in stock height, the
force and forque required increase with the ratio of toll
barrel diameter to stock height; and so does the degree
of lateral spread of the stock in relation to its elongation.
Consequently, the principle of supporting the rolls at
both-ends leads to the forces and torques being larger
than necessary and the shaping of ‘the stock ‘being less
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effective for the purpose .of elongatmg the-material than -

need be.

Another feature of the aforesaid practlce is that the

length of the roll barrel is greater than its diameter, so
as to accommodate more than one rtolling groove, this
beirg done in the interests of best utilization of the rolls,
which are costly on account of the presence of precision
journals on the roll necks.. However, as a cdnsequence,
the bending deflection of the rolls ‘during ro]lmg is quite
apprec1able, and this contributes ‘to the inaccuracy of

rollmg It is particularly tiresome in multi-strand rolling .
owing to the variation of the deﬂectlon with distance from .

the bearing support.

The switching from a worn rolhng groove to an ad-
]acent unused one necessitates the moving of roller guides.
This is time consuming and, in view of the importance of
correct alignment of grooves and guides, calls for con-
siderable skill. ' This. is particularly troublesome ‘in mill
trains; in these, moreover; it is impossible to make the
best use of all the rolling grooves in all the stands, since
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so that the dismantling and roll changing may be done
at leisure in a workshop away from the mill. A com-
plete set of spare stands has then to be carried.

It is-a further feature of this type of mill stand that
the ‘elastic spring of the housing is pronounced, because
the points of application of the roll force and’ of the
reaction to it are far apart. Recently, Swedish designers
have evolved stiffer types of housings in which this dis-
tance is reduced and/or the assembly as a whole is pre-
stressed. - However, these designs. only partially attain
the desired high degree of stiffness and do'so by further
complicating the assembly

In all these mills it is usual to drive both rolls, the
drive being transmitted from a common pinion box
through wobbler or universal shafts which ‘allow the
spacing apart of the rolls fo be varied. A disadvantage :
of ‘this ‘arfangement is that the angularity of the drive
causes undesirable’ torque fluctuations,  Furthermore, in
the absence of any means of ensuring equipartition of the
rolling torque between the two roll drives, both have to
be designed with ample reserve of strength to cope with
the possible concentration of torque in one or the other
roll drive. This further increases the size of the roll-and
aggravates the consequences of it as ouilined above.

It is'an object of the present invention to provide means
of eliminating all or some of the disadvantages outlined
above.

Considering the invention from this aspect we prov1de
a rolling mill comprising a first roll mounted in a hous-
ing having a first locking surface facing towards said first
roll, and a second.roll mounted in a housing having a
second’ locking surface ‘facing away from. said second

‘roll, the second roll and surface being arranged between

the- first roll and the first surface in such a manner that
the rolls co-operate for rolling, and the surfaces co-operate
in order to lock the housings against the separating force
developed between the rolls during rolling, both surfaces
intersecting the pass plane, in which the separating force
will be developed, and both surfaces being as close as is
conveniently. possible- to the roll gap. The closer the

_connection between the housings is to the roll gap and pass
" line the better, for closeness reduces the: length:of the
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these wear at different rates and' yet groove-switching -
must be done simultaneously on all stands of a mill train.

In multi-strand mills having rolls supported at both ends
it is also impossible to adjust ‘the relative disposition of
mating - grooves. of one strand without affecting " other
strands. . Also, it is-impossible in this afrangement to com-
bine multi-strand rollmg with' the alternation of honzontal
and vertical stands in the mill train,
- Yet another unfavourable feature of prevailing practice
is that the bearing chocks are slideably mounted in U or
. O-shaped housing frames, - The presence of these frames
on either side of the rolling line reduces visibility and ac-
- cessibility for adjustment durmg rolling, and makes roll
changing cumbersome. If, in the interests of speedy roll

changing, U-shaped frames are employed and the ‘asso-

ciated parts for location and adjustment of the bearmg
chocks are. de51gned for quick dismantling, play is in-
evitable; this is responsible for much of the maccuracy
of rolling. - If, on the other hand, emphasis is laid in the
‘design on the elimination of play, then roll changing be-
comes so complicated that, in the interests of continuity
of production, the entire mill stands have to be changed
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‘the plane containing the roll axes.

path between the rolls through ‘the housings,. and hence
reduces the amount of spring in this path.

Additionally, the invention provides that roll gap ad-
justment means be located between the locking surfaces to
couple the same; since in this way-the adjustment means
will be in compression during rolling. - For this purpose a
wedge ‘or wedges are preferred for roll gap adjustment,
since a wedge bearing between the locking surfaces and
so ‘coupling the two housings. is readily arranged to inter-
sect the pass plane as do the locking surfaces, and at the
same time, a wedge or wedges provide a means for obtain-
ing: fine adjustment of the rcll gap without -increasing
the spring of the mill.

Regarding the :above termmology the pass line is the
line along 'which the material being rolled travels, that is
to-say, it is a line through the roll gap at right.angles to
The pass plane is the
plane containing the pass line and the line of action of
the separating forces developed between the rolls during
rolling, so that if the roll axes are parallel and the work -
surfaceg are-parallel to the roll axes it is the plane:through
the roll-gap perpendicular to the roll axes. :
. Considering the invention from  another viewpoint,

-“there is provided a rolling mill comprising two, generally °
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U-shaped, roll housing structures,.one such structure bemg
located with both its U-arms disposed between and in op-
position to the U-arms of the other structure: ~ A first pair
of corresponding adjacent U-arms, one from each' struc-
ture, respectively. include the rolls of the mill mounted.in

' -overhung fnanner ‘and the assocxated roll spindles and
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chocks: whrle the remaining second pair of U-arms inter- -

" sect the pass plane and serve to couple the two structures
_through the medium of the roll gap adjustment means,
preferably. of wedge form also intersecting the pass plane.

The practical advantages of such a mill are as already

descnbed above and it will be seen-that, in any event, the .

arrangement is also such that the separating forces due to
rolling are balanced within a closed system which includes
no . ground connections, the forces exerted on the two

‘housing structures being balanced in the coupling provrded-

by the roll gap adjustment means whereby such ‘means is
- maintained under compression during rolling.
One embodiment of the. invention, a steel rod mill, and

a_ particularly advantageous mill arrangement made _pos-.

.sible by this invention, will now be described with refer-
ence to the accompanymg drawings, in which:

FIGURE 1 is a side view of the mill,
 FIGURE 2 is the same view o; ‘the. mﬂl shown partly
in section;

FIGURE 31 1s a sectlon on the hne HI—IH of FI URE 7

1, and- -

FIGURE 4isa sectron on the hne v—iv' of FICURE ‘

3 showing one only of the roll housings,
" FIGURES ‘5 and ‘6 show; dragrammatrcally, two mﬂl
arrangements for two-strand rolling.”

As shown in the drawings, there are two roll housings,
‘12, 13 which merge into chocks 14, 15 for the mounting
of driving spindles 16, 17 of work’ rolls 55. . Housing 12

consists ‘'of a base 18 having lateral shoulde‘s 1% and a -

central upward extension or. body 20 which isintegral with
chock 14.. Housing 13 comprises two arms-81 projecting
from chock 15 cn each side of the central extension 29,

and having lower surfaces 82 which rest on wedges 22 lo-‘

cated on the shoulders 19..” As shown in FIGURE'3, the
arrangement of shoulders 19, extension 29, arms 81 and
Wedges 22 is’symmetrically disposed relatrve to the plane
passing through the roll axes. . -

" Each chock 14, 15 carries the respectwe driving spmdle
16, 17 in two or three bearings.as shown in FIGURE 4,
The 1arge1 bearing 23 which takes: the. rolling load is lo-
cated in the .chock 14, 15 while the smaller: bearmg 24,

which takes up bearing clearance,"is lIocated in an over-’

hangmg backward extension 25, 26 of the chock 14, 15.
There is preferably also provided a third bearing 46 whrch
is provided within an annular member 47 which can be
loaded by a piston 48 arranged in a hydraulic pressure
chamber 49 in order to-help take up cléarances in the main
bearing 23 and to enable the mrH to"be completely pre—
stressed.

Each spindle-carries a roIhng tool 535 which takes the
form of a removable sleeve 27 of hard material with a
peripheral groove 28 cut therein. - The sleeve 27 is held
on a mandrel 75:formed- in the end of the spindle by a
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vprvoted by pivots 73

» -4 : S
passes through a central opening 37 in the base 18. .One
end of the rod 34 carries a 'second handwheel 40 while the
other end is capuve in a trunnion 41 which carries a shaft:
42. Shaft 42 in turn pivotally carries two levers 43 which
are also pivoted on a shaft 44 secured in-a projecting part
45 of housing 12 and on a pivot 7% to, links 72 which are
to the housing 13.! As handwheel -
40 is'turned, trunnion 41 moves lonortudxnaliy and - causes
levers 43 to turn on shafi 44; as a result the housing 13
and ‘wedges 22 ‘are caused to slide on the shoulders 19
and the roils 35 move axially relative to one-another.-

Considering the _relationship of the particular elemeénts
of the above- descrrbed mill with the:earlier more general
discussion of the invention: the locking surfaces: referred
to are found on the one hand as the shoulders 19 formed
in base 18.in-housing 12 and on_the other hand: as the

. lower surfaces 82 of arms 81 in housing 13... It will be
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collar 30 which is locked by a nut 31-and lock nut 32 on

a threaded bolt 29 secured in the spindle. 'As will be seen
in -FIGURE 1, the spindles 16, 17 project inwardly to-
wards one another and the two rolls 55 overlap with the
grooves ‘28 ahgned to form a roll-hole. : Each spindle 16;
17 is carried in cantilever fashion in. that each spindle is
mounted in its chock at one side only of the roll surface:

Rolling tool separation is effected by the wedges 22..

A

55

noted. that surfaces. 18 face away from: their associated

roll and its spindle 17, while shoulders 19 face, towards
their associated roil and its spindle 16. .
. Again, regarding. the -U-shaped structures - referred to
above, it will be seen -that a first:such structure includes
spindle 16, chock 14-as the first U-arm, extension 20.as the .
U-base and ‘base 18:-as the second U-arm: while the sec-
ond such structure includes spindle 17 and ‘chock 15 as
the first U-arm, arms 81 as-the second U-arm-and the.U-
base as the junction between chock 15 and ‘arms: 81

In either event the locking surfaces or.second arms are
‘of interleaved form by -virtue. of the use of two arms 81 ;
dlsposed on either side of -extension. 20, and locked. and

coupled {o respect've shoulders 19 through the interme-
diary of wedges 22.  However in this. connection it will
‘be noted that the- lochng surfaces. are to be viewed as'in-
cludmg the side faces: of -extension. 20 contacted: by thew
inner side faces of .arms 19 in areas. indicated at 83 in
FIGURE "3 whereby the housmgs are eﬂ?ectwely locked :

- in the direction of the pass line. -

‘1t will be observed: that, in the construcuon shown in
FIGURES 1to'4, the. IenOth of the path through the hous-: .
ing subject to the seprarating’ force is small compared with
that in a conventional mill. “This is achieved by arranging :

" the interlocking of the housmgs of the rolls to-be as close

to the pass line as possible, consistent with proper access:
to the roll gap; the separating path is then simply from the -

_upper . roll 55; through ‘the housing 12 to the wedge 22 -

where' it. is balanced by..the downward force applied to
the lower roll 55 by the material being rolled and trans-
mitted through the housing 13.to the wedge 22, By ‘keep-
ing the path of the separating force-to a minimum;: the
elongatron of: the mill inder the_ action of the separatlng
force is kept small; with ithe result that variations in the
dimensions of the rolled material are reduced. :
As the roll spindles are mounted on opp051te sides of
the -pass line through- the. rolling - grooves;- access to the
working: surfaces of.thé rolling tools. is ‘obtained without :
dif‘iculty This featiire, together with the ease-with Wthh |
the sleeves 27 and hence the profile of the- rolling -groove
may. be changed con51derab1y reduces the loss-in’ ‘working. "

* time occasioned by a change of tools through ‘wear, ora:

60

threaded rod 33, which is captive in ‘a block 8% set into -

the housing 13 but which can rotate about its axis, carries
a.nut 34 secured to a bridge member (not shown) con-
necting the wedges 22. As the rod 33 is turned by a hand-
wheel 35, the wedges 22 are moved relative to the mount-

ing 13 and thereby adjust the vertical separation of the:
housings 12,'13 and hence the separation-of the rolls ‘55,

65

When the desired separation of the rolls 55 has been ob-

tained, the usual chock locking wedges 39 are placed be-
These wedges: 39 may be hy-

tween -the two housings.

draulic chocks and/or may have a specified sprmo modu-
lus, as may wedges 22..

The rolls 55 may also be adjusted ‘axiaily. to ensire reg-

istration of the rolling grooves with the rolling line.

" may conveniently be done by the threaded rod 36 which

This

70

change in the section of the work to'be rolled.” Thé canti-
Iever mounting of the spindiés 16,17 also enables -the -
main bearings 23 for the. spindles to be:of larger dlameter
than the diameter of the-rolling sleeves 27 so. that wear. .
of -these bearings'is reduced. Addltlonally, the spindles
16, 17 themselves may have-a .larger diameter than ‘the:
work rolis over- the ‘major part of their lengths.and in- par-

ticular over:the length ‘with the hous.ng and extending’ to’, -

the roil, with a resulting-increase .in the stiffness: of- the
mill and reduiced wear.of the working surface.- The: Spin-;
dle diameter should of course. decrease to match ‘the; roll:
diameter immediately adjacent to'the roll,-in order to give:
clearance for the- opposing. roll.. On’ the other:hand, the, .
rolling tool diameters ay be kept.small so that, the ‘mass’

- and cost of the tools are kept t0 a minimum-even when

75

relative costly materials are-used on account of their re~: ..
srstance to. wear the roll separatmg force and rollmg :
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torque are reduced, and a bigger: proportion of the rolling
$quesze is turned into elongation and a smaller propor-
tion into spread, with a result that the desired elongation
of the work may be accomplished in a smaller nux}lber of
paSSeé. A short rolling tool face may also'be achlfevedrto
minimize roll mass as before, and to reduce distorticn and
mill spring due-to roll bending, since it allows the roll to
be very close to the main bearing. = .

If'a degree of mill spring is required in the mill, the
design of the housing or bearings may be altered accord-
ingly. ARt
The-end of the roll spindle 16 not carrying the roll'55is
shown in FIGURE 1 as projecting from the chock' qxten—
sion 25 to enable that spindle 16 to be driven. Addlt_lonal-
1y, the spindle 17 may be driven from the same drive as
the spindle 16; alternatively spindle 17 may be spun by a
separate -small motor before entry of ;he work into the
roll hole to facilitate that entry, but aftetwards aliowed to
free-wheel. If continuous operation is possible, even the
spinner ‘motor becomes QNnecessary. It follows that al-
though these spindles and rolls’are shown to be of equal

size in the figures,.in the last-mentioned arrangements the

free-wheeling spindle and roll can be made smaller, which,
further improves accessibility.” : G

The mill described above may be readily modxﬁ:ed for
two strand working. ~In this case, the spindle 16 is car-
ried in-a pair of heavy bearings, which may hiave a pre-
stressing bearing, similar to bearing 46, betw.efm them,
and has a work roll 55 at each end.. The adghtlonal roll
at the right-hand end of the spindle, asfvie:wed in FIGUI_{E
1, co-operates with a roll carried on a third spindle V»:th]l
is arranged and mounted in'a manner anslogous to spindle
17.. The spindle 16 may be driven centrally, or-all three
spindles may be driven, or the two outer spindles may be
driven by a small motor only prior to the: entry of th.e
work.  An advantage of this two-strand mill over previ-
ous two-strand mills is that the roll gap and roll align=
ment for each strand may be adjusteg without -altering
the gap or alignment for the other strand. :

%%(?URESgISnEnd 6 show diagrammatically, two fur-
ther mill arrangements for. two-strand rolling. In .each
of these arrangements two pairs -of rolls are provided,
one toll of one pair being connected to one roll of the
other:pair in such'a manner that they can be driven .by,
common driving means.- This principle can also be applied
to multi-strand rolling. g

In the past, two-strand rolling mills have suffered from™

various disadvantages, of which the two most serious are:.

(1) The roll gap and roll alignment-cannot be ad_juS»ted»
independently for the two stands, “as.is “often’ deg,u’able,
because of differing wear in the roll grooves forming the

two strands. In the present invention, the connected rolls

of each pair can be mounted rigidly, while ‘the uncon-
nected rolls of each ‘pair can be made independently ad-
justable. . - .o L L
°(2) ‘A mill train for rolling is arranged for each mill to
deform . the stock in a direction at right angles to ‘the
preceding mill. This offers no problem with single strand
rolling; . the - mills  are S
planes at right angles.  In two-strand rolling howeyver, it
is ‘necessary to twist the strands in order to allow them to
pass together through. successive - mills. This -twisting
weakens the strands, and opens up any faults present in the
strands. ‘The present invention allows the pass:lines of
the strands to be: kept straight and- untwisted, and pro-
vides -a mill which is still cheaper and: more' convenient
and which, thanks:to the-reduced roll diameter, requires
less' power to run-than two independent mills-of the old
type. . . - ‘ T

In the ‘mill arrangement of FIGURE 5, two pairs of
rolls” 54, 55 are provided. ' Independent rolls 55 are.

mounted in housings 51, similar to the housing 15 of FIG-~

URE 1; having lugs 57 with downwardly directed locking

surfaces coacting with upwardly directed locking: surfaces:

simply arranged.with their pass.
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on lugs 56 of main housing 61. Adjustment means be-
tween the locking surfaces are again wedges 22.

Rolls 54 are provided on the ends of driving spindles
62 mounted in bearings, similar to those shown in FIG-
URE 4, in 'main housing 61. Spindles 62 are connected

.by a gearing 63, so that:both spindles can be driven to-

gether by a motor 60 .working through. gearing 64. - 5
This arrangement provides two pass lines, fixed in-space
one above the other, the rolls being driven from a com-
mon motor, but allows-the 10!l ‘gap ‘and roll ‘alignment
for each pass line to be adjusted independently.: This is
also true of the complementary arrangement shown in
FIGURE 6. R . .
In FIGURE 6, independent rolls 55 are mounted in
housings 52 having lugs 59 with locking surfaces co-
operating through adjustment wedges 22, with locking sur-
faces on lugs 58 of main housing 65. ~ The driven rolls
53 are mounted on each end of a ¢common spindle 64,
and are driven through gearing 67 by motor 60.. All the
detailsdescribed in-connection: with FIGURES 1 to 4
may. be included 'in the mill arrangements of FIGURES
5 and 6. In particular each indépendent roll ‘55 is pref-
erably .provided with a spinner motor 59 to facilitate the
entry of work between the rolls,  If desired, however,
the rolls 55 may also be connected to the driving means:
The -arrangement of FIGURE 6" provides two.pass lines
fixed in space which:can be made identical with the pass
lines of the FIGURE 5 arrangement. The pass planes
of FIGURE 6 are, however, at right angles to the pass
planes-of FIGURE 5. It will be understood that this may
also be attained with the two pass lines lying:parallel in
a horizontal plane. - For this purpose arrangements similar
to those of FIGURES 5 and 6 may be provided, but each -
one being turned:on its side. T e
Other possible arrangements include two:complemen-
tary stands, each having a main driving spindle with a
roll at each end and two independent rolls, for co-operat-
ing with the driven rolls. “The independent rolls'may be -
arranged . diametrically at opposite sides of the main
spindle which is inclined to the horizontal at 45°, the
roll size and spindle length being such that the two pass
lines lie in a horizontal plane -and the pass planes are at
45° 1o the horizontal, The distance apart of each pair
of Toll axes must then equal the distance apart of the rolls
on-the main spindle: . Successive main spindles will be
arranged at right. angles. . It is also possible: to facilitate
the arrangement of successive pass planes at right angles
by providing a work surface for one or both rolls of each
pair which is inclined to the roll axis-or by a combina-
tion of the above arrangements. A complementary pajr,
or a succession of complementary pairs of mills may be
arranged to form a mili train for two-strand rolling: :In
this_case, the main housings for the driven rolls: of each
plill may all be combined into a single unit; or train hous-
ing, the housing for the independent rolls being made -
interchangeable so-as to reduce spare housings carried in
stock and to facilitate major maintenance in situ. - The '
train' housing may also house all the attachments required
for the entry and exit of the strands-into and-out of the
train, and the gnides for the strands between mills.
When one or more complementary pair of mills are
provided with a single housing for all the driven rolls, it
is further possible for all drivenrolls.to be driven from
the same common motor. This is of greatest use with'a
single complementary pair of mills:-~ "~ ) :

" The ‘use of -an-integral train ‘housing for:one or. more

complementary pairs of ‘mills, described above for ‘two-
strand, rolling, can also be applied to 'single strand roll-
ng. VL Do B ’

--As will beé appreciated, the mill as described and illus<
trated includes the following features: -

. (1) 'The shaping and driving functions of each roll are
preformed by separate elements. One of these elements
is a rolling ‘tool in the form of a sleeve. or-a disc, with
the rolling surface or groove disposed circumferentially,
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The other. elerient is a driving spiadle supported in"not
Iess than two bearings. . The two elements are detachably

- joined, the joint being situated ‘at one.extremity of the

driving: spindle and all the bearings being situated ‘on
the same side of ‘the rolling tool.

. need not be greater than the largest diameter of the
driving - spindle. Indeed, the rrolhng tool . diameter ‘is
chosen as small as .is desirable -in ‘the interests .of ~ef-
ficient shaping of the stock and low.rolling force and
torque; and-the- spindle is proportioned : for -maximum
flexural stiffness and- efficient bearing support.

The width of the rolling tools is made no more than
is needed to accommodate one working groove, so that
the line of acticn of the rolling force is situated in closest

proxmnty to the line of reaction of the nearest bearing, -

in - the interests ‘of  least deflection of . the axes of the
rolling tools, particularly by bending of the. spindle.

‘(2) When assembled in -the mill; . the two driving :

spmdles are placed one-on either 31de of the plane con-
taining’ the rolling tools .and the rolled :stock between
them. * This- arrangement, -which ‘will be referred to as
the “juxtaposed ‘cantilever system,” makes it possible for

the diameters of the rolling tools to be made mdepeudent e
.25
(3) The housings in which the two spindles are mount- -

of the diameters of the driving spindles.

ed are each provided with:lugs which ‘are situated on the
same: side of the plane which contains the axis of the
rolled stock -and which “is parallel to-the axes.of the
spindles. - These lugs project in the ‘general direction of

the rolling tool so as to pierce the plane at right angles’

-to the axes of the rolling tools and containing the axis. of
the rolled stock between them. Furthermore the lugs
of the two housings. are: proportioned so as to prevent
the relative movement of. the housmgs under the action
of the roll separating forces and, at the same time, to
place the points of application of the ‘roll separating
forces and of the reactions to them in closest proxumty,
whereby -the- stretch or- sprmg of the housmgs is mini-
mised.

_ The mill additionally mcludes the followmg subsxdlary
features:

) ‘The nature of the:
joint is such that the outside diameter of the rolling tool:

3,190,098
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«(7) Compactness of mill, coupled with ‘the ease of- pro-

- viding - precision - three-dimensional ahgnment of ithe
two mating tools;:

- (8) Independent adjustment of rolhn0 grooves for- each

o

strand of a twin-strand mill, by Wthh means it is fur-
“ther possible to roll simultaneously certain combina-
- tions of different sections, or of 1dentlcal sections m‘
-different materials;

~-(9) High-output; twist-free rolling through the “vertlcal-,
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(1) The use of a subsxd1ary spmdle bearmg with tlghten-v .

ing-up or pre- stressmg element for-the elimination of -

all play in. the main spmdle bearings, in particular

- when rolling narrow strip, in -order to counteract tilt-’

mg of the rolls under the -action of the ‘roll separat-
ing forces;:

(u) The use of a mater1a1 possessing . the- very hlghest
resistance to wear in:the manufacture of the rolling
-tools;” 1rrespect1ve of its flexural properties.. Examples
are: ceramics, cermets, smtered hard carbides, high

alloy steel, and other hard wearing alloys (e.g. stel-

- lites) used in-cast form. In all these cases the rolling
“-groove can be .incorporated in ‘the forming- process
- (castmg or sintering), so that the. conventional time-
consuming -and:-costly pass turmng or grmdmg opera—
tions are dispensed with. .
(iii) The:use of spacing elements inserted between the
Jugs of the ‘mating housmgs, ‘having a specxﬁed spring
modulus:*

The combmatlon of these -design pr1nc1ples enables the
.fo]lowmg to be achleved

(1) Good accessibility to the stock being rolled

(2) Easy changing of rolhng tools without dlsturhmg :

the driving spindles;
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-~ horizontal” alternation of twm-strand stands

I claim: .. :
-4 A'rolling mill compnsmo two pairs of work rolls -
to define two roll gaps therebetween, a common spindle
carryml7 one roll ‘'of each pair. mounted in anoverhang-
ing manner at either end. of the spindle, a central  hous-
mg in ‘which the spindle is mounted, separate housmgs :
in which the other.rolls of each. pair are mounted in ‘over- .
hanging ‘manner; said separate housings each ‘having a

" fixedly secured partinterleaving with a part of the central.

housing, -the abutting surfaces: of the mterleavmg parts
of the separate housings beiag disposed in planes inter- .
secting the pass planes of said two roll ‘gaps; ‘and wedge.

. adjustment mieans: between.:the interleaving - parts corre-

sponding to. each pair. of rolls"for. independent: adjust-

ment of each pair of rolls for roll gap and alignment.

. 2. Arolling mill comprising: -two’generally U-shaped

roll housing structures, one such structure’ being located. -
with ‘both its U-arms disposed between and adjacent. the

U-arms of the other structure; a_first pair of correspond- -
ing adjacent. U-arms, ‘one from.each structure,: respecs:

tively, mounted in overhung manner, a roll, a roll ¢hock -
and a spindle mounting said roll and said:chock: sup--.
ported on each of .said adjacent U-arms; the remammg,.‘
second pair of corresponding adjacent ; U-arms being in-

terleaved transverse their longitudinal axes and longitudi-

nally intersecting the pass-plane of the mill as:defined

by said rolis; a wedge. bearing longitudinally between said

second  pair of U-arms.and.intersecting the pass.plane;.
and-means for adjusting the’ 10ng1tudma1 position-of -said

wedge to effect varjation of the roll gap.-

3." A rolling mill -accordingto claim 2 whereln each,
roll chock comprises a. plurahty of bearings in ‘which the
respective roll. spindle -is mounted,’ and: 16ading .means
loading at least one of said bearings in each chock to take
up1 clearances in the other bearmgs and 50 prestress-the
mill. -

4. A rollmg mﬂl according. to cla1m 2, wherem eachf

. roll chock: includes a first: bearmg and.a second bearing -

50

* in-which-the respective spindle is mounted, the first bear-

ing being disposed - closely adjacent the overhung . roll .-
carried. by the respective spindle and the second bearing

_ being disposed on the side of the first bearing remote from :
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(3) Rolling-line fixed in. space so that guldes need not -

be realigned after a change of rolling todls;

(4) Negligible. bending deflection of . dnvmg spmdles andi

negligible housing ' stretch;’
(5) Optimum diameter. of rolhng tool for eﬂicrent roll-
~-ingg

(6). Small ‘mass. of rolling tool makmg poss1b1e the use :

. of costly, hard wearing materials;
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said roll, and pressure means exerting pressure upon saxd
second bearing for prestressing the: same. .
5.-A rolling mill according to. claim 4, Wherem each" .
of said roll ‘chocks further: includes an annual member
encompassing the respective spindle and housing the re-
spective second bearing, and wherein said pressure means
comprise -a_hydraulic -pressure means including "a ‘piston

-exerting radially directed pressure upon the annular mem-
»ber to effect prestressing of.the second bearing.

6. A rolling mill comprising: a first generally U-shaped .
roll housing structure’ formed by a first U-arm mcludmg

an overhung roll and chock and spindle. therefor, a U- .
~-base. member. fixably . connected . with -the chock, and a .

second U-arm fixably connected with the U-base member’ .
and having two shoulders" facing the first U-arm.one on
each’ side’ of the U-base; a second generally ‘U-shaped
structure disposed in opposition to the first such structure;
and formed by a first Usarm including: an overhung roll
and chock and spindle therefor which first U-arm is lo-
cated between the U-arms of the first structure and adja--

cent the first -U-arm thereof-whereby the rolls.co- operate”: -
:for rolling, a U-base member fixably connected to" the
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chock, -and a bifurcated second U-arm integral with the

U-base member each of the bifurcated arms being located
adjacent a different one of the shoulders of the first struc-
ture and embracing the U-base’ member thereof; two
wedges bearing one each between a different one of said
shoulders and the bifurcated arm associated therewith;
and common means for adjusting said two wedges to ad-
just the gap between the co-operating rolls, the arrange-
ment being such that each of said second arms and wedges
intersects the pass plane of the mill as defined by said
rolls. :

7. A rolling mill according to claim 6 wherein each
chock includes three bearings in which the respective roll
spindle is mounted, the three bearings being disposed
around the chock successively along its axis relative to
the spindle with a first bearing located closely adjacent
the overhung roll carried by the spindle, a second bearing
lIocated adjacent the end of the spindle remote from the
roll, and a third bearing located intermediate said first
and second bearings, and wherein hydraulic pressure means
prestress said third bearing.

8. ‘A rolling mill comprising a first roll, a first housing
mounting said roll and having a first locking surface fac-
ing toward said roll, a second roll, a second housing
mounting the second roll and interleaved with the first
housing; said secondhousing having a second -locking
surface facing away from said second roll, the second roil
and second surface being interleaved between the first roll
and the. first surface in positions in which the rolls co-
operate for rolling and the locking surfaces-oppose each
other, wedge adjustment means arranged between opposed
locking surfaces for adjusting the housings relative to
one another and bearing against said surfaces in -order
to lock the housings against the separating force ‘devel-
oped between the rolls during rolling, said surfaces and
said wedge adjustment means connection intersecting the
pass plane in which the separating force is developed-dur-
ing a rolling operation. .

9. A twin-strand rolling mill comprising a pair of mills,
each ‘of which mills includes two generally U-shaped roll

10

" housing structures, a first one of such structures being lo-

10

cated with both its U-arms disposed between and in op-

position to the U-arms of the second one of such struc-

tures, a first pair of corresponding adjacent U-arms, one
from- each structure, being mounted in an overhung man-
ner, .each ‘of said adjacent U-arms supporting the roll,
the. associated roll chock and the spindle of the respec-
tive 'mill, the second pairs of corresponding adjacent U-
arms of the two housing structures longitudinally inter-
secting the respective pass: plane, a-wedge bearing longi-

© tudinally between each second pair of corresponding arms
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and longitudinally intersecting the respective pass plane,
and means for independently adjusting the longitudinal
positions of said wedges to effect independent variation of
the roll gaps; the two U-shaped roll housing structures of
each pair being interleaved one with another to prevent
separation in the direction of the pass line, the two pairs
of U-shaped housing structures defining parallel pass
planes, and one pair of corresponding second U-shaped
housing structures being fixedly interconnected for mount-
ing on a common foundation.
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