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Qur invention relates {o mé,teria,l—hﬁndlmg ap-

paratus, and particularly to apparatus for han-

dling sheet metal either in the form of coﬂs of
metal strip or of metal in sheets. | -
One object of our invention is to provide ap-

. paratus for conveniently and expediticus.y sup-

plying coils of sheet metal strip to rolling mills
and remmring completed coils or emply druuns
therefrom.,

A further cbject of our mventwn is to provide
simple gnd efficient appamtus for supplving meteal

- sheets to rolling mills and for removing the rolled
-sheets therefrom for piling or storage.

A still firther object of our invention ﬁs o
provide an arrangement for handling coils of

sheet metal strip and metal sheets wherein certain.

of the apparatus may be common to the respec-

tive systems for hendling coils and sheets.

In the operation of rolling mills for sheet metail,

either in the form of sheet metal strip or mefbal
sheets, it has been difficuit, when the mill is ar-
ranged for operation with one form of sheet
metal, to adapt it for operation with sheet metal

of the other form. That is, for example, If the

mill is provided with apparatus for handling -

coils of sheet metal strip, it has been difficuls,
without dismantling the entire material-handling

 apparatus, to adapt the mill for handling metal

sheets. 'The same has been true of mills adapi-
ed for rolling metal sheets in adapting them for
rolling sheet metal strip.

. In accordance with the- present invention, we
provide coil-handling apparatus which comprises
two superposed coil supports for respectively sup-

‘plying coils to the mill and for receiving completed
coils therefrom. A simple and convenient trans-
fer mechanism lifts the coils from s coil box ad-

jacent the mill to the upper coil support. The

- completed coils may be removed from the latter

Y

Gt

- dling sheet metal of both types.

by means of & crane or ﬁther sulitable hoisting

mechanism.
 When the mllmg mﬂl is adapted for reolling

metal sheets a portion of the coil-heandling ap-
paratus is removed and is replaced by suitable

~conveyors for handiing mefal sheets, the con-
veyors cooperating with certain of the remaining

apparatus which has not been removed, and which
is therefore common to the apparatus for han-
- When if 1s de-
sired to adapt the mill for rolling sheet metal
strip, it is only necessary to remove the conveyors

- and replace certain of the mechanism for han-
- dling coils.

The advantages of an arrangement aj:‘ the

‘character described above resides in the fact that

(CL. 30—43)

the change in ma.terml-handhng a,ppara.tus tha.t | |
- is necessary to adapt the mill for the respective
forms of sheet metal requires comparatively little

time and labor, and the amount of apparatus for

handling both types of sheet metal is materially
less than would be required if the systems were
“entirely independent and no paris were common
- thereto.

The details @f our mventmn will be descnbeti ;o
in connection with the accompanying drawings, in m -

- which Fig. 1 is a plan.view of a rolling mill and
- appsratus associated therewith for handling coils

of sheet metal strip, the mill being .shown in sec- -

tion: PFig. 2 Is g view in front elevation of the

-~ apparatus of Fig. 1, parts being shown in section;

Fig. 3 is g view in vertical transverse section taken

on line II—JIX of Fig. 1, Fig. 4 is a similar view

taken on line IV—IV of Fig. 1;: Fig. b is a view
in front elevation of the mill and associated ap-
paratus for handling metal sheets, parts bemg
shown in section; Fig. 6 is a plan view of the ap-

15

paratus of Fig. 5, the mill being shown in section;
and Fig. 7 is an enlarged view of & portion of the

 apparatus of Fig, 5 with the coil-handling appa-.
25

ratus which has been removed shown in dotted
lines superimposed thereon.

Referring particularly to Figs. 1 to 4 a rolling
mill { preferably of the 4-high type and adapted

for the cold rolling of sheet metal is provided
30

on the respective sides thereof with coil boxes 2

and 8 for supporting coils or empty drums there-
for during the process of rolling metal in the

mill. Adjacent the coil box 2 is a horizontal coil

support 4 and a second horizontal coil support &

that is superposed with respect to the coil sup-
port 8. Similar coil supports 6 and 7 are pro-

vided adjacent a,nd in &ligmnent Wﬁ:h the coil

box 3.

‘EBach of the c@il hoxes is provided with & trans- *'

fer mechanism 8 for transferring coils or drums
therefor from & coi! box to the coil support § or

1, as the case may be. The transfer mechanism

comprises a palr of spaced arms 18§ pivoted at

35

40

1§ above the coil box, extending adjacent the .

sides of the latter, and having hook portions i2

the trunnions of coil drums during their trans-
fer, as will be later described. ..

The transfer mechanism 8 also comprises 9,
pair of arms- 13 within and adjacent the arms
(0, and each of the latter has a projecting lug
i4 extending in rear of the adjacent arm (3

_ 45
at the outer ends thereof for suitably engaging - -

o0

whereby when the arms {0 are rotated in direc-

tions to lift the coils engaged ‘i;hereby the arms .
55

13 are rotatable therewith. In order to limit rel-

o0
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ative movement between the arms 10 and 13,
each of the latter is connected to the cooperatlng
lug 14 by means of a rod 8 and a spring 21. The
arms 13 have integral therewith members {5 that
extend at an angle thereto for a purpose to be
later described.

The coil support 4, which is substantmlly in
horizontal alignment with the coil box 2, con-
sists of two parallel horizontal beams 8§, the up-
per edges of which provide rails along which coils
may be moved horizontally toward the coil box.
The coil support 5 comprises two horizontal

~ beams 17 that are suitably spaced to support coils

thereon and are provided at their outer ends
with curved portions (8 for limiting the outward
movement of coils that have been transferred
thereto. The beams 1T are supported upon hori-
zontal beams 19 transverse thereto, and which
In turn -are supported upon relatively widely
spaced vertical posts 28. - The coil supports 6 and
1 are similar to the corresponding cml supports
4 and b.

The mill | is provided with two relatlvely small

working rolls 22 and two large backing rolls 23.

As best shown in Fig. 1, the working rolls 22 are
driven by an electric motor 24 that is connected
thereto by means of intermediate gear mecha-
nism 25 and suitable universal couplings 26.

Coils mounted in the respective coil boxes 2
and 3 are each driven by a motor 27 by mesns
of suitable intermediate gear mechanisms 28 and
a8 pneumatically-controlled slidable cluich 289.
The transfer mechanism 8 of each coil box is
driven by a motor 30, suitable intermediate gear
mechanisms 31 and a shaft 32.

In the operation of the coil-handling appara-
tus described above, it may be assumed that coils

. 34 of sheet metal strip to be rolled are supplied

to the outer end of coil support 4 by any suitable
means, such, for example, as a crane or other
suitable tra,nsfer or hoisting mechanism. In ac-

- cordance with the usual practice the coils gre

wound upon drums 35 having trunnions 38 ex-
tending axially thereof. Each of the trunnions
is provided with a cylindrical sieeve 37 having
a suitable anti-friction bearing upon the trun-
nion, the sleeve 37 being suitably grooved to roll

_ upon the rails of the coil subports.

By means of the rotatable sleeves 31, the coils
may be moved along the several supports without
rotation of the coils, the sleeves 37 rolling upon
the respective rails, The innermost coil 34, as
shown in Fig. 2, is prevented from rolling into
the: coil box 2 until released by a suitable Stop
mechanism 38 that is controlled by a manually
operable lever -38.

When g coil 34 is in operatwe pomtlon in the

coil box 2, the end of the strip is loosened and .
inserted between the working rolls 22 in any

usual or suitable manner. The coil box 2 is pro-
vided with a roller 40 thereon which operates
as a guilde roller for the metal strip while the
latter is being rolled. The sleeves 37 constitute
bearing supports for the coil drums 35 during the
rolling operation.

The metal strip passes through the m.ill { and
is wound upon a drum 35 in the coil box 3. The
metal may be rolled by passing through the mill
any desired number of times, and if the number
ol passes is even the completed metal strip will
be wound upon the drum 35 in the coil box 2.

The completed coil is then transferred from the
coil box 2 to the coil support 5 by the lifting
mechanism 8. 'The motor 30 and the interme-
dia.te mechanism are operated to rotate the arms

- 0of completed material.

2,011,810

{0 and the arms 13 therewith in a counter-clock—
wise direction, as viewed in Pig. 2, to 1ift the coil

34 to the posmon indicated by dotted lines.

The inclined portions i15 of the arms 13 have
each engaged a pivoted latch member 4f on the
respective beams 1T to rotate the latches about
their pivotal supports and to open a limit switch
42. The motor 31 is brought to rest when the
arms 13 have passed beyond the respective latch
members 41, whereupon the latter return into
position to support the outer ends of the inclined
members 15.

The motor 30 is then reversed to cause the arms
10 to release the trunnions 36 of the coil drum,

and the arms {0 are then returned substantially

to the positions indicated by dotted lines in Fig. 2.
The coil 34 thereupon rolls by gravity down the

10

15

inclined track provided by the inclined members

15 and onto the coil support 5.

When the coil has been thus transferred,
the motor 30 is again operated in the original
direction to cause the arms 10 and 13 to com-
plete their rotation to return them to the posi-

Z20

tions indicated by full lines, Fig. 2, in readiness -

for the transfer of g succeedmg cml Coils 34
are removed from the coil support 5 by any suit-
able means, such, for example, as a crane or other
hoisting mechanism.

When the mill is operating with an even num-
ber of passes of the metal the succeeding opera-
tions are similar in all essential respects to those
described above, a new coil of material tc be
rolied being transferred to the coil box while the
previous - ¢coil of completed material is being
transferred to the upper coil support 5.

During the operation of the mill with an even
number of passes, it is only necessary to provide
an emply coil drum 35 in the coil box 3, since the
drum in the latter is never provided with a coil
Accordingly, a single
drum may be employed for any number of suc-
ceeding coils on the opposite side of the mill.

29

30

36

40

In case the mill is operated with an odd num-

ber of passes, the operation of supplying coils to
the coil box 2 is similar to that described above,
the only difference in the operation on this side
of the mill being that empty drums will be trans-
ferred by the lifting mechanism 8 to the ‘upper
coil support 5. On the cother side of the mill
empty drums will be supplied to the coil box 2
by the coil support 6, and the lifting mechanism
g will operate in the manner described in con-
nection with the lifting mechanism 8 for the coil
box 2 to transfer completed coils from the coil
box 3 to the upper coil support, 7.

- By reason of the fact that the coil boxes and
coil supports and operating mechanisms there-

for are symmetrical with respect to the mill, the
coils of metal to be rolled may be supplied to

either side of the mill, and the operations that
have been described above may occur in reverse
order for either an odd or an even number of
passes. -

Referrmg now to Figs. 5 and 6, apparatus for
handling metal sheets in connectmn with the mill

1 will now be described. It will be noted that the

coil supports 5 and T have been removed as have
the lifting mechanisms 8 for the coil boxes 2 and
3. The rollers 40 on the coil boxes have also been
removed. The coil boxes 2 and 3, the lower coil
supports 4 and 6, and the posts 20 are left in
position.

The apparatus for -handling meta,l sheets com-
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Prises a piling device 44 for supplying metal

| gneets a lifting device 45 for feeding- sheets to
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pinch rolis 46 for transfer to an endless conveyor
47, the latter supplying the sheets successively to
the mill §.

the mill to pinch rolls 43 to be plled on an in-

_clmed piling device 50.

The piling device 44 comprises & supparting

base or platform 52 that is raised or lowered by &

mechanism comprising a motor 53 that is suit-
ably geared to vertically movable posts 54. Metal
sheets 55 that are supported upon the pilatform
52 are removed therefrom by means of lifting
mechanism 45 which is of the vacuum type and
that is operated by motor 36 to transfer the

sheets successively to pinch rolls 46 for transfer-

ring them to the conveyor 47.

‘The pinch rolls 46 are mounted in & housing §7
that is mounted on a base 38 which also sup- -

ports the outer end of the conveyor 41. The inner
end of the conveyor-47 is supported upon the
coil box 8. The conveyor 47 is driven by & motor

. B9 connected theretc by reduction gearing 60.
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The conveyor 48 which is driven by a motor
52 through reduction gearing &3, is supported at
its inner end by the coil box 2 and at its outer
end by the projecting base 64 of a housing 65 for
the pinch rolis 49. The housing 63 is mounted
upon 2 lifting mechanism comprising SCrew-
threaded shafts or posts 66 that are raised or
lowered by suitable motor operated gearing 64,
~ As the sheets 5§ are removed from the piling
device 44, the motor 53 is operated to raise the

platform 52 to maintain the level ¢f the sheels

55 substantially in horizontal alignment with the
pinch rolls 4% whereby the sheets may be easily
and conveniently removed from the pile and sup-
phed to the pinch mlls 48 for delivery to the con-

- veyor &7.

When the sheets pass through the il 6, they

-are received by the conveyor 48 and are supplied |

to pinch rolis 49 which transfer them to the'second
piling device 58, the inclined base 68 of which is
iltustrated as statmnary. although, if desired, the
base may be raised and lowered in the same man-

‘ner as that of the piling device 44. In the ar=

rangement shown by way of example, however,

the outer end of the conveyor 48 and the housing

88 for the pinch rolls 48, which housing supports
the outer end of the conveyvor 24, are adiustable
vertically to maintain the outer-end of the con-
veyor 48 and the pinch rolls 439 above the top of
the pile of sheets on the piling device 38. The
bearing supports for the roller 40 on the coil
box 2 may provide bem'mg supp@rts for i;he S0 =

justable conveyor 48.
In the sheet-handling mechanism shown and

described above, if it is desired that the metal

have a plurality of passes, it Is necessary to trans-

fer the sheets 55 from the receiving piling device .
58 to the supplying piling device £4. It will be

possible, however, to provide apparatus for re-
versibly handling metal sheets for a plurality of
passes without transfer directly between plling

devices if an adjustable piling device such as the

supplying device 44 is substituted for piling de—
vice 50 in order that each piling device may

 either supply sheets to the cooperating. conveyor
. oy receive sheets therefrom.

70
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- In case it is desired to adapt the mill § of

Figs.. 5 and 6 for rolling coils of sheet metal

strip, or in other words, to restore the apparatus

shown in Figs. 1 to 4, it will only be: necessary

to remove the conveyors 47. and 48 a.nd the pinch

‘roll housings 57 and 65, replace the upper cofl

supports 8 and 7 upon the posts 20 and replace

_ On the other side of the mill, a second
endiess conveyor 48 conveys the rolled sheets from

3
the lifting mechanisms 8 and mllers 40. It will

 be noted that the posts 20 are sufficiently spaced

from the coil supports 4 and 6§ that when the
beams 19 and the structure supported thereby
are removed the conveyors 41 and 48 may be easily
and conveniently placed in position or removed
therefrom. It is not necessary to remove the

piling devices 84 or §8 since they are sufficiently

remote from the mill that they do not in any way
interfere with the operation of the coil-handung
apparatus. - e

The relative msitions of the sheet metal han-
dling apparatus and the coil-handling apparatus

10

on one side of the mill gre clearly shown in ¥ig. 7,

in which the mill is fllustrated as adapted for

roiling metal sheets, the apparatus for handling
the sheets being illustrated in full lines. The

apparatus for handling coils that has been re-
moved is indicated in dotted lines. By inspection

of this view, it will be apparent that the adapta-
tion of the mill for operation either for rolling
metal sheets or coils of metal strip may be

- easily and conveniently accomplished with mini-
mum. time and iabor. |

The coil box and the lower coil support t0-

gether with the posts for supporting the upper
coil support on each side of the mill, remaln in

position when the metal sheet apparatus is in

position. The piling devices remain in position
- without in any way interfering with the ﬁpem—

tion of the coil-handling apparatus.

It will be noted that we have provided simpie
and eflicient apparatus for expeditiously hanaling
sheet metal whether in the form of metal sheets or

of coils of metal strip. The apparatus for ham-

dling sheet metal of both forms may be employed
in connection with the same rolling mill wilh
compératively smeall expenditure of time and
lebor. The adapting of the mill for ecither form is
a comparatively simple matter since the material-
handling apparatus for eachh form of metal is
adapted for cooperation with the apparatus for
handling the other form. In view of the Iact

15

z0

30
S

a0

that certain of the apparetus is common to that

for handling both forms of metal, it is only
necessary to remove certain portions of the ap-

- paratus for adapting the mﬂl to operate upon the

other form of metal,

The foregoing and other advantages will be
apparent to those skilled in the art to which our

- invention relates

We claim:. |
1. Sheet metal &pmmms mmprismg 73 mﬂl for

rolling sheet metal, & coil box in alignment with

said mill for receiving coils of metal in strips,
superposed coil-stipporting members adjacent sald
coil box, the lower of said supporting members be-

ing adapted to supply coils to said coil box, and

means for transferring coils from said coil box to
the upper of said supporting members.

2. Sheet metal apparatus comprising a mill for
rolling sheet metal, a coil box in alignment with
said mill for receiving coils of metal in strips,
superposed coil-supporting members adjacent sald

coil box, the lower of said supporting members

being approximately in horizontal alignment with

‘sald coil box and adapted to supply coils thereto,
and means for lifting .coils from said coil box

and transferring them to the upper of sa.id sup-

porting members.
3. Sheet metal appa.ratus compnsing a mﬂl for

rolling sheet metal, a coil box in alignment with

said mill for receiving coils of -metal in strips,

superposed coil-supporting members adjacent sald -
coil box, the lower of said supporting members 75

45
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being adapted to supply coils to said ceil box, and
hoisting means for transferring coils from said
coil box to the upper of said supporting members,
said- hoisting means comprising & pair of arms
rotatable about a pivotal support above said box
and having portions for engaging the trunnions
of drums for said coils.

4. Sheet metal apparatus comprising a mill for
rolling sheet metal, a coil box in alignment with
said mill for receiving coils of metal in strips,
superposed coil-supporting members adjacent said

coil box, the lower of said supporting members
being adapted to supply coils to said coil box, and
hoisting means for transferring coils from -said

coil box to the upper of said supporting members,

said hoisting means comprising a pair of arms
rotatable about a pivetal support above said coii
box and a second pair of arms rotatable forwardly
with the first pair of arms and having portions
upon which said coils may travel to the upper of
sald supporting members from the position to

- which they are lifted by the first pair of arms.

o. Sheet metal apparatus comprising a mill for
rolling sheet metal, a coil box in alignment with
said mill for receiving coils of metal in strips,
means for supplying coils to said coil box, mem-
bers at an elevation above the coil box and the
coil-supplying means for receiving coils from the
coil box, latching mechanism on said members,
means for hoisting coils from said coil box to a

level from which they may be transferred to the _
supporiing members, and means movable for-

wardly with said hoisting means and cooperating
with said latching mechanism for supporting said

. coils during *heir transfer from the hoisting
‘means to the receiving members. |

- 6. Sheef metal apparatus comprising a mill for

- rolling sheet metal, a coil box in alignment with

sald mill for receiving coils of metal in strips,
means for supplying ceils to said coil box, mem-
bers at an elevation above the coil box and the
coil-supplying means for receiving coils from the
ccil box, latching mechanism on said members,
means for hoisting coils from said coil box to a
level from which they may be transferred to the
supporting members, and means movable in one
direction with said hoisting means and having
bortions adapied fo be supported by said latching
mechanism to provide inclined supports for catis-
ing said coils to move by gravity from the hoisting
means to the receiving members.

7. Sheet metal apparatus comprising a rolling
mill, two superposed coil-supporting devices, a

- coil box in approximately horizontal alignment

bd

60 .

6o

70

75

with the lower supporting device, a conveyor for
metal sheets that is interchangeable with the
upper cell—suppertmg device to adapt the appa-
ratus for handling coils of sheet metal strip or
metal:sheets as the case may be,

3. Sheet metal apparatus comprising a rolling
mill, two superposed coil-supporting devices on
each side of said mill, a piling device for sheet
metal adjacent the outer ends of said coil-sup-
porting devices, and a conveyor for sheet metal
that is adapted to replace each upper support-
ing device when sheet metal is rolled in the mill
and transferred from one piling device to the
other, and said conveyor being replaced by the
upper supporting device when coils of sheet metal
strip are passed through the mill,

9. Sheet metal apparatus comprising a rolling
mill, a coil box on each side thereof, a lower coil-
supporting device in alignment with each coil

box, means for supplying and receiving. metal

sheets beyond the outer ends of said coil-sup-

2011 ,810

porting devices, a removable conveyor for each
side of the mill that is adapted to rest upon the

coil box at one end and to be supported at its

outer end when the mill is rolling metal sheets,

and a removable upper coil-supporting device

that replaces each conveyor when the mﬂl is
rolling sheet metal strip.

10. Sheet metal apparatus comprising a9 coil
- box, two pairs of rotatable arms that are inter-
locked for simultaneous movement in one direc-

tion, one pair of arms being adapted for engaging

colls of strip metal for lifting them above said
coil box, apparatus for receiving said coils, the

ofher pair of arms being adapted to transfer the

coils from the position to which they are ele-
vated by the lifting arms to the receiving ap-
paratus when the lifting arms are reversed to re-

lease the coils, and means for actuating both

pairs of arms to complete their rotation into posi-
tion for lifting and transferring B, succeeding
coil,

11, Sheet metal apparatus compmsing 8 coil

box, a pair of coil-supporting. members at g level

above said coil box, a pair of rotatablie members
for lifting coils from said coil box above the level
of the coil-supporting members, a pair of rotat-
able arms movabie forwardly with said rotatable
members, latch members on said supporting

membpers for supporting the énds of said arms
when the latter have rotated through a prede-

termined angle, said arms having end portions
for forming inclined supports for said coils when
supported by said latch members and which con-
duct said coils to said coii-supporting members
when the coils are released by the lifting mem-
bers.

for supporting a coil at two different levels, a
pair of rotatable members for engaging a coil and
lifting it from the lower to the upper level, means
for rotating sald members, means for stopping

saild members when the coil is above the upper
level, and a pair of members rotatable with the

lifting members in the forward direction for en-
gaging the upper supporting means to transfer
the coil thereto by gravity when released by the
lifting members, all of said rotatable members
thereupon continuing their rotation in the origi-
nal direction to their initial positions.

13. Sheet metal apparatus comprising means

Ifor supporting a coil at two different levels, a
pair of rotatable members for -engaging a coil
and lifting it from the lower to the upper level,
2 pair of members rotatable with the lifting mem-
vers.and adapted to make a latching engagement
with the upper supporting means, means for
rotating said members, and means for stopping
said members when they are in position to trans-
fer said coil to the upper supporting means and
for causing said members to continue their rota-
tion in the original direction when the coil has
been transferred from the lifting members to the
upper supporting means,

14, The combination with =2 mlling mill of
duplicate sheet metal handling apparatus on op-

10
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12. Sheef metsal apparatus comprising means

40
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posite sides thereof comprising superposed means

for storing a plurality of coil drums for delivering
strip metal to and from the mill, a coil holder
arranged between the mill and said storing means
to receive a coil drum from one of said storing
means, and means for moving a coil drum from
sald holder to the other of said storing means.
" 15; The combination with a rolling mill of a

convertible apparatus for delivering to and re- -
ceiving from the mill metal strips in both coil and (s

70
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a coil box d:lsposed between the miil ends of sa,id'

" sheet form, sa,id apparatus comprising means for

supporting the coils which is adapted to receive
and also support a demountable conveyor for
- handling sheets, and a removable sheet conveyor
adapted to be mounted on a part of said coﬂ
supporting means.

16. Sheet metal a,pparatus comprismg 8 mill

for rolling sheet metal, superposed coil support-
ing members at one side of the said mill for sup-

10 porting e plurality of coils at different, elevations,

S

supports and the miil for supporting a coil while
the material thereon is being worked upon by

the mill, and means operable between the level of

said supports for transferring coils from one to
the other.
- KIRTLAND C. GARDNER
CHARLES F. BUENTE. -
GEOFFREY G. BEARD.
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