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(ClL. 242—78)

7 Claims,
1

The invention relates to the hot rolling of metal
in strip form, and particularly to the hot rolling
of strip steel.

In steel mills having high tonnage requirements
of strip, the prevailing practice is to do the hot
finish rolling on a conventional or standard con-
tinuous mill that customarily has six four-high
stands. The cost of building and operating such
a mill is much too high for a plant that has ma-
terially lower tonnage requirements of strip than
the capacity of such standard continuous finish-
ing mills. In some plants that have lower tonnage
requirements there have been installed single-
stand hot reversing mills having coilers at each
side arranged in heating chambers, such mills
heing of the type disclosed in United States Patent
1,918,968, which issued to Robert W. Keeney
and me.

Hot strip reversing mills of the type just stated
have been found to be unsatisfactory in some re-
spects, among other reasons because their ton-
nage capacity is too low, and also because the
surface finish of the strip does not meet the re-
quirements of many uses of it. In their operation
all of the reducing passes are between a single
pair of rolls whose direction of rotation is changed
between each pass, which materially decreases
the rate of rolling and consequently the tonnage
capacity of the mills. As to the surface finish of
the strip, the high temperature of the blanks that
are rolled in the initial passes so impairs the
working faces of the rolls that in the final passes
of the strip the rolls cannot impart to it the
surface finish required for many uses of the sirip.

Due to their construction, the operation of the
coilers used on hot reversing mills of the tyse
just stated is unsatisfactory. In such coilers,
strips are wound upon drums or cores which are
so constructed that desired uniformity of heat
in the strip cannot be maintained, and, for en-
gaging the leading ends of the strip, the drums
or cores are equipped with various instrumentali-
ties that retard the operation of the mill and fail
properly to function with uniformity. Also, the
kuild-up of the diameter of coils upon drums or
cores results in lack of uniformity of the tension
applied to the strip between the mill and coiler.

An cbject is to provide a five-high mill for the
hot rolling of sirip metal having working rolls
that are continuously driven in one direction and
are arranged to form two oppositely-moving roll
passes in vertically spaced horizontal planes, the
mill having a coiler at each side associated with
guides for receiving strip from one of the mill
passes and delivering it to the other.
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A further object is to provide a mill of the type
just stated with coiling mechanism whereby the
strip is progressively bent to coil form without
the use of a central core or of end-grippers, and
whereby the tension of the strip between the bite
of the rolls and the coiler may be maintained uni-
form from one to the other of the end portions
of the strip.

The invention will be further explained with
reference to the accompanying drawings, of which
Fig. 1 is g quite diagrammatic elevation of a five-
high strip-rolling stand with a coiler at the entry
and delivery sides of it, guides between the stand
and coiler, and two four-high stands beyond the
coiler at the delivery side of the mill; Fig. 2 a ver-
tical central sectional view of the coiler at the
entry side of the five-high stand, and of guides
between the stand and coiler; Fig. 3 a view similar
to Fig. 2 of the coiler and guides at the delivery
side of the five-high stand, the plane of view
being ‘indicated by the line III—IIT on Fig. 4;
Fig. 4 a sectional plan view of the coiler and the
drive for it at the delivery side of the five-high

-stand, the plane of view being indicated by the

line IV—IV, Fig. 3; Fig. 5 an elevation of the
coiler shown in Figs. 3 and 4, the elevation being
of the left side as viewed in Fig. 4, and some of
the mechanism on the side of the coiler being
shown in section; Fig. 6 a rear elevation of the
coiler of Figs. 3, 4 and 5, viewed from the right
as seen n Fig. 5; Fig. 7 a sectional view of the
gear drive taken on a plane-indicated by the line
VII--VII, Fig. 4; Fig. 8 a horizontal sectional
view of coil guard mechanism taken on the plane
indicated by the lines VIII—VIII on Figs. 3 and
6; Fig. 9 a horizontal sectional view of the coil
guard mechanism taken on the plane indicated
by the line IX-—IX, Fig. 6; and Fig. 10 a central
longitudinal sectional view of rollers in the coilers,
showing details of their construction.

Having reference now to the illustrative em-
hodiment of the invention, the preferred form of
the several mill units are quite diagrammatically
illustrated in Fig. 1, which shows a five-high mill
f, a coiler 2 on the entry side of the mill and a
coiler 3 on its delivery side. The five-high mill
has three working rolls, an upper roll 4, a- middie
roll § and a lower roll §, and has a large diameter
backing roll 7 above the top working roll and a
simiar backing roll 8 below the bottem working
roll, the backing rolls being mounted in roller
or other anti-friction bearings. Although not
llustrated, the mill is equipped with the cus-
tomary appurtenances such as roll chocks, roll
balances, screw-downs, etc. The mill is driven
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by an adjustable speed motor with a suifable gear
drive extending from it to the three working
rolls.

A break-down in the form of a thin slab or plate
is delivered to mill { by a conveyor table {8 and
a strip-directing guide {{ to the lower pass of mill
{ between middle working roll § and lower work-
ing roll 6, and at the delivery side of the mill it
is carried by a strip-directing guide {2 to coiler
3. When the blank has been rolled in thig pass,
and coiled, the coiler is reversed to feed the blank
through a strip-directing guide 13 to the upper
pass of mill | between top working roll 4 and
middle working roll 5, the delivered blank then
passing through a strip-directing guide {4 into
coiler 2. For a third pass through mill i, coiler 2
is reversed to feed the blank through a strip-
directing guide (5 that crosses guide {4 to the
lower pass of mill i. This back and forth rolling

f the blank is done as many times as are neces-
sary to reduce the blank to its intended thickness
inmill {. At the entrance side of mill i there are
a pair of vertical edging rolls 16, which may he of
conventional or of any desired form, for edge roll-
ing the blank prior to each entry of it in the
lower roll pass, thereby maintaining its desired
width.

As has been stated, coilers 2 and § are pref-
erably of like construction. Coiler 3 at the de-
livery side of mill { is illustrated in Figs, 3-8, to
which reference will now be made. The mech-
anism of the coiler is mounted in and supported
by a housing having a base 25 (Fig. 6) and side
frames 27 and 28. The strip-directing guide {i
leading from the lower pass of mill { may bs of
conventional or of any desired construction. A$
its right end as seen in Fig. 3, there is a trough
29 whose left end is pivotaly supported at 33
and whose outer end is connected to the piston
rod 8 of a pressure fluid cylinder mechanism 32
for moving the trough upwardly to its dotted line
position to deliver a blank to the coiling mech-
anism roll, and to move it downwardly to the
position shown in Fig. 3 for delivering a blank to
a conveyor table 33 which passes between the
side frames of the coiler below the coiling mech-
anism to carry the blank to the entry side of
finishing-pass stand 28, when coiler 3 is followed
by such a stand or stands. The right end of
trough 29 is provided with idle rollers 34, between
which, when the trough is elevated, a blank is de-
livered to an upwardly inclined guide 35 at the
entrance of the cciler, such guide being provided
with laterally adjustable side guards 26, and also
with idle rollers &1.

When directed into the coiler, the forward end
of a blank is engaged by & pair of driven pinch
rolls 88 and 2%, the roll 38 being adjustable with
relation to the upper roll 38 by fluid pressure
mechanism including a cylinder 89, Fig. 3, po-
sition in the central bottom portion of the coiler.
The piston 44 of this mechanism is pivotally con-
nected to the lower end of an arm 42 borne hy
a rock shaft 43 to whichan arm 44, Fig. 5, is con-
nected at each side of the coiler in a window in
a side frame. These.arms are connected by links
45 to housings or chocks 46 in the side frame win-
dows, that support the ends of pinch roll 39.
Pinch roll 39 is vertically adjusted by the mech-
anism just explained to cause the pinch rolls to
grip blanks of different thicknesses, and, in a
manner presently to be explained, the pinch rolls
are driven at the proper peripheral speed to hold
a blank taut as it is delivered from the lower pass
of ‘mill 1. :
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Beyond the pinch rolls 38 and 29, the coiler is
provided with a bender for continuously curv-
ing the blank delivered from the pinch rolls to
facilitate the coiling of the blank. The bender
preferably comprises an upper roll 80 and two
laterally spaced lower rolls 51 and 52 (Figs. 3
and 5), all of which are driven in a manner pres-
ently to be explained so that a blank delivered
from pinch rolls 28 and 29 threugh & guide 83 is
continuously bent upwardly. Provision is made
for adjusting the lower pinch rolls §1 and 52 with
relation to upper pinch roll §8 properly to bend
bianks of different thicknesses. Tor this purpose,
the ends of the lower pinch rolis are borne by
hlocks 56 (Figs. 3 and 5) mounted in windows of
the side frames of the coiler for movements in
an upwardly inclined direction. A screw 53 is
attached to the lower side of each block 34, and
threadably engaging the screw in the usual man-
ner there is a worm gear 88 driven by a worm 3
formed on -a shaft 57 connected at one end 0 a
drive shaft 58 (Fig. 6) that may be rotated by a
suitabie motor. Proper adiustment of the lowev
hending rolls may be shown by an indicator Y
(Fig. 5) which is actuated by a shaft 8¢ having a
worm gear 82 at its lower end adapied to be
driven by a worm on shaft §7 and also having 2
worm €% at its upper end for rotating the indi-
ator hand., Minor adjustments of lower bend-
ing roll 3{ with relation to bending roil 52 ave
effected by mounting the ends of bending roll 5{
in chocks 85 which are engaged by screws 68 that
are adjustably supported Dby brackets &1 on

locks 54.

As & blank is fed upwardly in curved jorm by
the bender, its outer surface is engaged by a se-
ries of arms that are arranged in an arc to coil
the blank, and are mounted for outward move-
ment 55 the diameter of thecoil increases. As the
blank is being coiled the coil is supported by
cradle rolls which are driven to votate the coil.
As shown in g, 3, there are three coil-forming
arms 18, 1§ and 12, and there are two cradie rells
73 and T84, and each of the arms is provided near
its outer end with a series of blank-engaging
rollers 5 as shown in Figs. 3 and 4. Between the
bender and cradie roli 14 there is a guide 76 to
prevent the leading end of the blank issuing from
the bender from striking cradle roll 74,

Preferably the coil-forming arms are pivotally
mounted, and provision is made for simulta-
neously swinging their blank-engaging outer ends
outwardly as the diameter of the coil increases.
As shown in Fig. 3, arm T2 is pivotally mounted
on a rock shaft 82, arm Tt on a rock shaft 8i, and
arm 19 on a rock shaft 89, the ends of which
shafts are porne by side frames 27 and 28. Rock
shaft 82 is connectied by an arm &2 to the piston
rod 84 of a pressure fiuid cylinder &5 that is piv-
otally connected at ifs end to a beam $5 attached
to the top of the side frames of the coiler. In
Tig. 3, coil-forming arm 12 is shown in full lines
in its outer position at the completion of a coil-
ing operation, and in dotted lines at the bezin-
ning of a ceiling operation at which time the
inner convolution of the coil is shown by the
dotted line 87. Arm 82 is connected by links 80
(Figs. 3 and 4) to an arm 8f that is aftached to
rock shaft 81 for moving arm 74, and aria 83 is
also connected to & link 82 that is connected to
the outer end of an arm %3 which forms a part
of a bell erank lever attached to shaft 8f. The
other arm 84 of this lever is connected by a Jink
85 to an arm 96 attachéd to rock shaft 88§ for
moving arm 18." Thus by actuating pressure cyl-
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inder 85 to move its piston inwardly, each of rock
shafts 88, 8{ and 82 are turned in a clockwise
direction as viewed in Fig. 3 simultaneously to
move the outer ends of arms 79, T{ and 72 out-
wardly as a coil is built up within the arms and
upon cradle rolls 72 and 74. At the outer end of
arm 12, there is pivotally supported a tilting aux-
iliary guide {88 io facilitate the initial forming
of a coil when sueh arm is moved to its inner-
most pesition. The upper end of guide 190 then
engages o projection 8% formed on arm 72 to hold
the lower end of the guide firmly against the
leading end of the sirip.

To aid in forming a coil, and also to uncoil a
blank that has been coiled, a driven coil roll (01
of materially smaller diameter than the inside
diameter of coils that are formed, is positioned
within the confines of arms 78, 7{ and 72, and
above cradle rolls 7§ and T4 so that it will ke in
the central portion of a coil. This coil roll is
supported at its ends by a yoke comprising a
shaft {82 whose ends are supported by side frames
27 and 28, and arms {63 and 104 that engage
the coil roll. The lower end of arm 103 is piv-
otally supported by a sleeve {82 (presently to be
explained). and the lower end of arm (04 is
pivotally supported by shaft 102, Provision is
made for swinging this yoke (shaft {62 and arms
{83 and {04, or merely the arms) upwardly at
the beginning of a coiling operation to position
coil roll 8] adjacent to the coil arms as shown
in dotted lines in Fig. 3, and particularly adja-
cent to the idle rollers 75 on coil-forming arm
2. For thus swinging the yoke, arms 103 and
{84 are connected by links 105 (Figs. 3 and 4)
to the outer ends of lever arms 0§ that are at-
tached to a rock shaft [87 whose ends are sup-
ported by the side frames 27 and 28. This shaft
is rocked by a pressure fluid mechanism includ-
ing a cylinder 8% whose upper end is pivotally
supported by a beam i§9 supported by the tops of
the side frames. The piston rod 1i0 of cylinder
168 is pivotally connected at its outer end to an
arm t1i borne by shaft (87. By causing piston
red {18 to move cutwardly of cylinder {08, rock
shaft (87 is rotated in a counterclockwise direc-
tion to move coil rell {18f downwardly, so that it
can cooperate with cradle roll 76 to form a pair of
pinch rolls for rofating the coil after the first
few inner convolutions of it have been formed.

The coiler includes a pair of guards which are
positioned at the opposite ends of a coil as it is be-
ing formed to maintain the coil in cylindrical
form, or in other words to prevent the succes-
sive convolutions to be formed in a spiral or
telescopic mannsr. These guards preferably
comprise plates {18 (Figs. 3, 8 and 9) that are
slidably supported at their cuter ends by rods
{17 whose outer ends and enlarged central por-
tions ti{5 are supported by a sliding frame or
support {18, Fig. 9. The base of frame (i§ is
slidably mounted in a bracket 1{8, and provision
is made for moving the frame and guard plates
{i5 supported by it outwardly (to the right as

shown in Fig. 3) as the diameter of a coil is built ¢

up, and also for removing a coil ag a whole if
that should become necessary due to a break-
downr of the mill or coiler. For this purpose,
frame #18 is pivotally conuected by short links
to -the lower ends of arms (20 which are at-
tached to a rock shaft (21 borne by the side
frames (Figs. 3 and 8). An arm {22 is attached
at its lower end to the central pertion of shaft
12¢ and at its upper end is connected to the
outer end of the piston rod (24 of a fluid pressure
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cylinder i25 mounted for rocking movement
within brackets 126 supported by beam 88. Thus
by moving piston 124 to the left as viewed in
Fig. 3, frame 118 and guards i16 supported by it
are moved outwardly to the right of the position
there shown.

For adjusting guard plates 116 laterally with
respect to each other that is to say towards and
from their dotted positions indicated in Pig. 8
they threadably engage a screw {30 in the man-
ner shown particularly in Pig. 8. This screw is
supported at its ends by frame 118, and also at the
central portion where it is provided with an en-
largement 131. The outer end of the screw is
connected to a motor driven drive shaft {32
which includes a clutch 133 adapted to be ac-
tuated by a fluid pressure cylinder {34 whose
piston 135 is connected to a pivoted lever 138
that engages g movable element of the clutch.

As shown in Figs. 4, 6 and 7, each of the several
driven rolls, namely pinch rolls 38 and 29, bend-
ing rolls 50, 51 and 52, cradle rolls 73 and 74,
and coil roll 104, are preferably provided with
spaced rings {40 to minimize the loss of heat
from a blank being coiled. Also, if desired, each
of these rolls, as for example pressure roll {8{
may be of tubular form, and may be centrally
cooled by water. For this purpose, a tubular
roll may be provided with a water supply pipe
f41, Fig. 10, which extends through an opening
formed in a flange 142 at an end of the roll.
Pipe 141 is connected at its outer end fo a fexi-
ble water supply hose {43, the arrangement he-
ing such that water flows through the pipe to the
end of the roll opposite flange {42 and escapes
from the roll between pipe 14{ and the opening
in flange 142, sufficient clearance being provided
for this purpose.

As has been explained, each of the pinch rolls,
bending rolls and cradie rolls, as well as the coil
roll is driven, the drives being such that the
peripheral speeds of all but the coil roll is the
same, or substantially the same, as the delivery
speed of a blank from the lowsr pass of mill f{.
As shown in Figs. 4, 6 and 7, all of these rolls are
preferably driven by a single adjustable speed
motor 150 through a train of gears in a gear box
151. The motor is wound to provide dronpping
characteristics, and is set initially to drive the
coiler rolls at a higher peripheral speed than the
delivery of a blank, but drops to conform with
the latter. Armature shaft {52 of motor {58
is provided with a pinion 153 which meshes with
a speed-reducing gear {54 in gear box 154, Fig, 7.
Cradle roll 74 is driven by a shaft 1585 which is
provided with a gear 158 that meshes with gear
194, shaft 155 being connected tec roll 74 by a
spindle (57. The drive of the other cradle roll
13 is through an idle gear 158 that meshes with

y gear 194 and also with a gear {89 borne by a

shaft 180 that is connected by a spindle 181 to
a sleeve 182 that is carried by shaft 182, Sleeve
162 is provided with a gear 182 (Fig. 4) which
meshes with a gear 164 attached to the end of
cradle roll 13.

For driving upper pinch roll 38, an idle gear {63
(Fig. 7) meshes with gear 159 and also with &
gear 166 attached to a shaft {87 which is con-
nected by a spindle 168 to the outer end of the
pinch roll. For driving lower pinch roll 39, gear
{86 drives a gear 17¢ attached to a shaft 169
which is connected by a spindle {32 to the outer
end of the pinch roli. As shown in Figs. 4 and 7,
the three bending rolls 50, 51 and 52, are driven
by shafts 170, 111 and {72, respectively, through
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spindles 113, 74 and 475 which are connected to.
Shaft 110

is rotated by a gear (18 which is driven by gear

the outer ends of the bending rolls.

{56, and which meshes with gears {77 and {718
carried by shafts 7 and 172, respectively.

Coil roll 190, which bears continuously upon
the inside of & coil being formed, can not, without
slipping tpon and marring the inner face of the
inner convolution of the coil, be driven at the
same peripheral speed as the pinch rolls, bending
rolls and cradle rolls, in view of which the coil
roll is provided with a slip drive. This roll is
borne by the outer ends of arms (£2 and (04, and,
as seen in Fig. 4, is driven by a gear 188 through
a friction clutch i81 whose movable element is
urged by & spring 182 into slip engagement with
the intevior of gear 185. An idle gear {83, driven
by a gear {84 connected to sleeve $62, meshes
with and drives gear 180.

When 2 blank has been coiled in coiler 3 in the
manner explained, coiler motor 150 is reversed to
drive cradie rolls 13 and 74 in a counterclockwise
direction ss seen in Fig. 3, and to drive coil roll
{8 in a clockwise direction as there seen.
By fluid pressure cylinder (68 (Fig. 3) and the
connections from it to arms 1082 and {84 that sup-
port the coil roll, such roll is pressed down-
wardly against the interior of the coil to press
the coil against eradie rolls 73 and 74. In effect;
the cradle rolls and coil roil then act as pinch
rolls to rotate the coil in a clockwise direction
as viewed in Fig. 3. The outer end of the blank
is stripped from the coil by a stripper 184 which
is pivotally mounted on a shaft {&{ and is con-
nected by an arm {82 to the outer end of the
piston rod 193 of a pressure fiuid cylinder (84
supported by a beam §§5 extending between the
side frames of the coiler. Pressure fluid cylinder
184 being actuated to cause the siripper 199 to
besr against the outside of the coil, the stripper
engzges the outer end of the coil and directs it
into 2 guide or chute [88. An idle roller {87
borne by shaft {82 prevents the bottom of guide
{26 from scratching the blank as it is uncoiled.
At the outer end of guide {96 there is a guide sec-
tion formed of upper and lower plates 16§ and 189
. which are attached to rock shafis 259 and 20f,
respectively, geared together by segmental gears
28% and 253, Shaft 26§ is rocked by a pressure
fluid cylinder 284 whose piston rod 285 is con-
nected at its outer end to an arm 268 attached
to shaft 268 Near the end of an uncoiling op-
eration, cylinder 204 is actuated to cause guide
plates 183 and {99 to move from their solid to
their doited line position shown in Fig. 3 so that
if the inner end of the coil blank is lapped upon
jtself, the lap will be straightened out by being
engaged by the outer end of one of these plates.
This prevents a lapped or doubled end of a blank
from passing through mill | and manmg the
faces of its working rolls.

Beyond guide plates 198 and 188, the uncoiled
blank passes through strip directing guide (3,
which may be of conventional or of any desired
construction, to the upper roll pass between
upper working roll 4 and middle working roll §
of mill i, from which it passes-into guide {4 lead-~
ing to coiler 2, shown in detail in Fig. 2. This
coiler is the same as coiler 3 shown in and de-
scribed with reference to Figs. 3-10, in view of
which coiler 2 will not be described in detail. Its
principal elements are indicated by the same
numerals that are uséd to designate the corre-
sponding parts of coiler 3 shown in Fig, 3.

As shown in Figs. 1 and 2, strip-directing
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. coiler 3

guide 15 for carrying a blank unwound from &
coil formed in coiler 2, crosses guide {4 which
directs a blank to coiler 2 for coiling it. By thus
causing these guides to cross each other, both
coilers may, as illustrated and described, be of
like construction. At the crossing of these guides,
a guide section 210 is pivotally supported at 21
to swing to and from its full to iis dotted line
positions shown in Fig. 2. Guide section 210 is
connected to an arm 2{2, which in turn is con-
nected by a link 213 to the outer end of an arm
2i4 mounted on a rock shaft 2{5. Attached to
this shaft there is an arm 216 which is connected
to the piston rod of a fluid pressure cylinder 241,
the arrangement being such.that when the piston
rod is moved downwardly guide section 2{0 will
be swung from its full to its dotted line position.

The continuation of guide {3 to the right of
tilting section 216 includes a guide section 220
which is pivotally mounted at its upper end on
2 block 221. The lower end of guide section 220
is suspended by a rog 222 whose upper end is
pivotally connected to an arm 223 attached to
rock shaft 2/8. When guide section 218 is swung
to its dotted line position, the lower end of guide
section 220 is dropped to the level of an apron
224, over which blanks pass from conveyor 10 to
the lower pass of mill {. When a blank is moved
over conveyor {4 to mill i, guide section 228 is
moved upwardly to its full line position shown in
Fig. 2 to permit the blank to pass under it, and
in such positicn of guide section 228, swinging
guide section 248 is in its full line position for
directing a blank from the upper roll pass of
mill § to coiler 2.

The operation of the mill provided according
to this invention hias been explainzsd in connec-
tion with the foregoing description of the mill.
Summarizing the operation, a thin slab or plate
heated 1o & hot-working temperature is delivered
by conveyor {0 to the lower pass of five-high mill
§. (Fig. 2), and from that pass is delivered
through strip-directing' guides {2, 29 and 35 to
pinch rolls 38 and §§ (Fig. 3) at the entrance of
When the blank is so delivered to the
coiler, pivoted guide section 2§ is moved by pres~
sure cylinder 32 to an upwardly inclined position
in registration with guide 35. The pinch rolis
are driven at a peripheral speed substantially the
same. as the speed of delivery of the blank from
mill {, but nevertheless at such peripheral speed
that the blank is held taut beiween the pinch
yolls and the bite of working rolls § and 6. The
pinch rolis deliver the blank to bending rolls 83,
&1 and 52, which curve it upwardly to facilitate
its coiling arcund coil roll i2{ and within arms
70, 74 and T2 which initially are moved to their
inner doited-line position shown in Fig. 3. The
coil is supported and rotated by cradle rolls 73
and 74, and, during the initial stage of coiling,
coil roll 124 is moved adjacent to arm 7{. After
a few of the inner convolufions of the coil have
been formed, the coil roll is lowered to cause it
and cradle rolls 73 and 74 to act as pinch rolls to
rotate the coil. To maintain the coil in cylindri-
cal form, or in other words to prevent if from
coiling in telescopic fashion, coil side guards §i8
are initially moved to the position at the cides of
the coil sirown in Fig. 3, and, as the coil builds up,
these side guards may be gradually moved out-
wardiy by the action of fiuid pressure cylinder
{25 and the connections from it to frame 4§ that
supports the side guards. Bending rolls §i and
52 may be adjusted as a unit for every pass, if
desired. '
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At the completion of a coiling operation, coil
motor {58 (Fig. 4) is reversed to drive cradle rolls
73 and 74 and coil roll i8] in the opposite di-
rection to rotate the coil for unwinding it. The
outer end of the coil blank is stripped from it
by stripper {80 which directs the blank into and
through guides 196, 188, {99 and {3 to the upper
pass of mill { between working rolls 4 and §,
and the blank is delivered by that pass through
guide 14 to coiler 2 shown in Fig, 2, in which the
the coiling operation just explained with ref-
erence to coiler 3 is repeated. During the coil~
ing by coiler 2, pivoted guide section 2i8 is in its
position shown in full lines in Fig. 2 to make
guide 14 continuous. - At the conclusion of a coil-
ing operation in coiler 2, the blank is uncoiled in
the manner explain with reference to coiler 3
and passes through guide (5 to the lower pass of
the mill between working rolls 3 and §. When
the blank is thus uncoiled, pivoted guide sec-
tion 218 is moved to iis dotted 1line position
shown in Fig. 2 by fluid pressure cylinder 217 and
the connections extending from it to guide sec~
tion 219, in which position guide 15§ is continuous
from coiler & to mill {. When guide 218 is thus
tilted to its dotted line position, lower guide sec-
tion 228 is lowered to its dotted line position to
deliver the blank between edging rolls {8 to the
lower pass of mill f.

This cycle of rolling by mill { and the alter-
nate coiling by coilers 3 and 2 may be repeated
as many times as are necessary to reduce the
blank to a desired thickness. When the blank
has been thus reduced by mill { it is delivered to
conveyor 33 (Fig. 3) which passes below the
coiler mechanism between its side frames 27
and 28, pivoted connection 289 then being lowered
t0 the position in which it is shown in Fig. 3. To
impart good hot rolied surfaces to the blank
thus reduced in mill {, the blank is preferably
passed through finishing pass stands 28 and 2i,
at which time these stands form with mill { a
three-stand continuous or tandem mill, the drives
of stands 28 and 21 being coordinated in the
usual manner to thus eontinuously roll the blank.

According to the provisions of the patent
statutes, I have explained the principle and mode
of operation of my invention, and have illus-
trated what I now consider to be its preferred
embodiment. However, I desire to have it un-
derstood that, within the scope of the appended
claims, the invention may be practiced otherwise
than specifically illustrated and described.

I claim:

1. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for de-
livery to such mill, comprising a frame having
a centrally-disposed coil-forming compartment,
means for feeding and for continuously curving
a strip-like blank, a pair of cradle rolls at the
bottom of said compartment for supporting
coiled strip metal while a coil is being formed
and while it is being unwound, means for driving
said cradle rolls in one direction for forming a
coil and in the opposite direction for unwinding
it, a driven coil roll within said compartment
extending transversely of it and movable in a
vertically-extending  direction therein, and
means for holding said coil roll downwardly
against the interior of a coil to press the ex-
terior thereof against one of said cradle rolls,

9. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for de-
livery to such mill, comprising a frame having
a centrally-disposed coil-forming compartment,
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means for feeding and for continuously curving
a strip-like blank, a pair of cradle rolls at the
bottom of said compartment for supporting coiled
strip metal while a coil is being formed and while
it is being unwound, means for driving said
cradle rolls in one direction for forming a coil
and in the opposite direction for unwinding it,
a coil roll within said compartment extending
transversely of it and movakle in a vertically-
extending direction therein, means for driving
said coil roll in each direction at all positions
thereof, and means for holding said coil roil
downwardly against the interior of a coil to press
the exterior thereof against one of said cradle
rolls. :

3. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for
delivery to such mill, comprising a frame having
o centrally-disposed coil-forming compartment,
means for feeding and for continuously curving a
strip-like blank, a pair of cradle rolls at the
bottom of said compartment for supporting
coiled strip metal while a coil is being formed -
and while it is being unwound, means for driving
said cradle rolls in one direction for forming a
coil and in the opposite direction for unwinding
it, a yoke comprising a pair of laterally spaced
arms and a rotatable shaft positioned at a side
of said compartment and to which one end of
each arm is attached, a driven coil roll borne by
the other ends of said arms within said com-
partment extending transversely of it, and means
for holding said yoke downwardly to position
said driven coil roll against the interior of a
coil and to press the exterior of the coil against
one of said cradle rolls.

4. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for de-
livery to such mill, comprising a frame having a
centrally-disposed coil-forming compartment,
means for feeding and for continuously curving
a strip-like blank, a pair of cradle rolls at the
bottom of said compartment for supporting coiled
strip metal while a coil is being formed and
while it is being unwound, means for driving said
cradle rolls in one direction for forming a coil
and in the opposite direction for unwinding it,
a coil roll within said compartment extending
transversely of it and movable in a vertically-
extending direction therein, means for driving
said coil roll in each direction at all positions
thereof, and means for holding said coil roll
downwardly against the interior of a coil to press
the exterior thereof against one of said cradle
rolls, said last-named cradie roll and said coil
roll constituting a pair of driven pinch rolls for
forming & coil and for unwinding it.

5. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for de-
livery to such mill, comprising a frame having
a centrally-disposed coil-forming compartment,
means for feeding and for continuously curving
a strip-like blank, a pair of eradle rolls at the
bottom of said compariment for supporting
coiled strip meial while a coil is being formed
and while it is being unwound, means for driving
said cradle rolls in one direction for forming a
coil and in the opposite direction for unwinding
it, a driven coil roll within said compartment
extending transversely of it and movable in &
vertically-extending direction therein, means
for holding said coil roll downwardly against
the interior of a coil to press the exterior thereof
against one of said cradle rolls, said last-named
cradle roll and said coil roll constituting a pair
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of driven pinch rolls for forming a coit and for

unwinding it, a chute for receiving strip metal

as it is unwound from a coil, a stripper pivotally
mounted adjacent to the entranece of said chute,
and means for pressing the stripping end of said
stripper against the exterior of a coil to remove
strip metal therefrom and direct it into said
chute.

6. A coiler for coiling hot strip metal delivered
from- a rolling mill and for unwinding it for de-
livery to such mill, comprising a frame having a
centrally-disposed coil-forming compartment,
cradle rolls in the bottom of said compartment
forming the sole support for strip metal while a
coil of it is being formed, a pair of guard plates
at one side only of said compartment adjacent
to the opposite edges of the outer convolutions
of a coil being formed, a laterally movable sup-

port for said plates, means for moving said sup-

port and plates outwardly of and beyond said
compartment while a coil is being formed, and
means for adjusting said plates toward and from
each other to accommodate strips of different
widths.

T. A coiler for coiling hot strip metal delivered
from a rolling mill and for unwinding it for de-
livery to such mill, comprising'a frame having a
centrally-disposed coil-forming compartment,
cradle rolls in the bottom of said compartment
forming the sole support for strip metal while a
coil of it is being formed, a pair of guard plates
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at one side only of said compartment adjacent
to the opposite edges of the outer convolutions
of a coil being formed, a laterally movable sup-
port for said plates, means for moving said sup-
port and plates outwardly of and beyond said
compartment while a coil is being formed, and
means borne by said laterally movable support
for adjusting said plates toward and from each
other to accommodate strips of different widths.
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