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(57) Abstract

A drop-out conveyor (10) for a pusher-type slab reheat furnace (12) having a sloped drop-out is disclosed. The drop-out conveyor
comprises a plurality of reciprocating slab carts (20) movable between a first loading position within the furnace and a second discharge
position outside of the furnace. A track (24) is provided for supporting each of the carts along the sloped drop-out of the furnace between
the loading position and the discharge position. A mechanism (40) is provided for reciprocating each cart between the first position and the
second position. The present invention additionally includes a device for removing the slabs from the slab cart to a roller table (16) at the
discharge position.
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PUSHER FURNACE DROP-OUT CONVE&OR

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to reheat furnaces

and, more particularly, to a drop-out conveyor for a
pusher-type slab reheat furnace for discharging a product
such as a slab from the furnace hearth line to an adjacent
processing line external of the furnace such as a hot
rolling mill.

2. Description of the Prior Art

In general, pusher-type slab reheat furnaces
include a drop-out slope at a discharge end of the furnace
in which the slope is used to gravity feed slabs from a
furnace hearth line to an adjacent processing line external
of the furnace. A conventional pusher-type reheat furnace
arrangement is illustrated in U.S. Patent No. 4,449,922 to
Finke. The sliding of the slabs down the furnace discharge
slope onto an external conveyor can damage the conveyor
and, more significantly, can damage the slabs, possibly
increasing the yield loss or incorporating defects into the
work product.

Various attempts have been made to provide for
mechanical unloading structures for heating furnaces. U.S.
Patent No. 4,421,481 to Holz et al. utilizes an unlocading
structure 1located adjacent a discharge end of a slab
heating furnace for unloading the heated slab from a
carriage traveling through the furnace. The unloading
structure is a reciprocating, vertically movable forklift-
type device. The Holz et al. design additionally
incorporates a complex arrangement for returning the
carriage to the beginning of the furnace to transport
another slab therethrough.

U.S. Patent No. 4,938,690 to Thomlinson et al.
discloses an ingot heating furnace which utilizes an ingot-
handling pivoted table at the exit of the furnace. The
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ingots are held upright on shoes as they are transported
through the furnace.

U.S. Patent No. 2,504,707 to Lloyd discloses a
furnace for heating ingots in which the ingots travel
through the heat furnace on carriages and then are
subsequently removed from the carriages by a crane
reciprocating between the exit of the furnace and the table
for subsequent processing on a rolling mill.

U.S. Patent No. 726,814 to Carroll discloses a
billet heating furnace which utilizes a chain drive
extending therethrough for driving a workpiece through the
furnace. The chain drive continues from the exit of the
furnace through a water cooling pit to the beginning of the
furnace to complete the chain loop.

These prior art designs suffer from several
distinct disadvantages. First, the systems do not
represent cost-effective solutions for pusher-type slab
reheat furnaces. Additionally, none of these designs can
be easily retrofitted for incorporation into pusher-type
slab reheat furnaces. The object of the present invention
is to provide an economic solution for pusher-type slab
reheat furnaces which <c¢an be 1incorporated into new
facilities or easily retrofitted into existing pusher-type
slab reheat furnaces.

SUMMARY OF THE INVENTION

The objects of the present invention are achieved
by providing a drop-out conveyor for a pusher-type slab
reheat furnace having a sloped dropout. The conveyor
includes at least one reciprocating slab cart. The slab
cart is movable between a first loading position within the
furnace for receiving a slab thereon and a second discharge
position outside of the furnace for discharging the slab.
A track is provided for supporting each slab cart with each
track extending at least between the first loading position

-2-
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and the second discharge position. A mechanism is provided
for reciprocating each cart between a first position and
the second position.

The present invention may provide a reciprocating
slab table positioned on each cart with the slab table
movable between an extended slab receiving position when
the cart is in the first loading position and a retracted
slab transporting position. The slab table includes a
substantially planar base with a slab stop extending
upwardly therefrom substantially perpendicular to the base
at a rearward portion thereof. A piston may be provided on
the slab cart coupled to the slab table for reciprocating
the slab table.

The present invention may be provided with a
drive chain for each slab cart with a linkage coupling each
slab cart to the associated drive chain. The mechanism for
reciprocating the drive cart may include at 1least one
reciprocating motor reversibly driving each drive chain.

The present invention may additionally include a
piston or other mechanism coupled to the track for raising
and lowering at least a portion of the track. The lowering
of a portion of the track will result in the lowering of
the associated slab cart in the second discharge position
to a location below the upper surface of a roller table.
In this manner, the slab carried by the slab cart can be
easily transferred to an appropriate roller table. The
present invention may include a plurality of tracks
sositioned between adjacent rollers of the roller <table
with a slab cart positioned on each track.

These and other advantages of the present
invention will be clarified in the description of the
preferred embodiment wherein like reference numerals

represent like elements throughout.
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BRIEF DESCRIPTION OF THE DRAWiNGS

Figs. 1-6 are sequential side views of the drop-
out conveyor for a pusher-type slab reheat furnace
according to the present invention illustrating the
transportation of a slab from the furnace to a roller
table;

Fig. 7 1is a top plan view of the drop-out
conveyor illustrated in Figs. 1-6; and

Fig. 8 1is a sectional view of the drop-out
conveyor illustrated in Fig. 7 taken along line X-X.

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENT

A drop-out conveyor 10 for a conventional pusher-

type slab reheat furnace 12 having a downwardly sloped
dropout is illustrated in sequential operation in Figs. 1-
6. The drop-out conveyor 10 moves slabs 14 from the
downwardly sloped discharge end of the furnace 12 to a
roller table 16 which is best shown in Figs. 7 and 8. The
roller table 16 is adapted to receive the slabs 14 from the
drop-out conveyor 10 and transports the slabs 14 for
further processing such as hot rolling.

The drop-out conveyor 10 includes a plurality of
spaced reciprocating slab carts 20 movable between a first
slab loading position at an upper end of the sloped dropout
of the furnace 12 in operative line with the furnace hearth
and a second slab discharge position shown in Figs. 5 and
6 located outside of the furnace 12 for discharging the
slabs 14 to the roller table 16. Each slab cart 20
includes cart wheels 22 which are adapted to ride on a
track 24 which extends along the dropout of the furnace 12
between the first loading position of the slab cart 20 to
at least the second discharge position of the slab cart 20.
As Dpest illustrated in Figs. 7 and 8, track 24 and
associated slab cart 20 are positioned between adjacent
rollers of the roller table 16 substantially along the

-4 -
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entire width of the furnace 12. This construction allows
the drop-out conveyor 10 to accommodate slabs 14 of varying
widths up to the maximum width capacity of the furnace 12.

Each slab cart 20 includes a slab table 30
slidably received thereon. The slab table 30 includes a
substantially planar base 32 and a slab stop 34 extending
upwardly from the base 32 substantially perpendicular
thereto at a rearward portion of the base 32. A
reciprocating piston 36 is carried on the slab cart 20 and
attached to the slab table 30. The slab table 30 is
reciprocated on the slab cart 20 by the piston 36 between
an extended slab receiving position shown in Fig. 1 and a
retracted slab transporting position shown in Figs. 2-6.

A drive chain 40 is provided for each slab cart
20. Each drive chain 40 is pivotally coupled to the
associated slab cart 20 by pivotable linkage member 42.
The drive chains 40 are preferably also supported on tracks
24 and are driven by reciprocating drive motor 44.
Movement of the drive chains 40 by the drive motor 44 will
result in a corresponding movement of slab cart 20
providing for the reciprocation between the slab loading
position shown in Fig. 1 and the slab discharge position
snown in Figs. 5 and 6. Separate drive motors 44 may be
provided for the individual drive chains 40 allowing
selected slab carts 20 to be utilized for slabs 14 of
different widths. However, the use of a single drive motor
44 provides for easy alignment of the multiple slab carts
20.

A portion of each track 24 which is aligned with
the roller table 16 is movable up and down as illustrated
in Figs. 5 and 5. This portion of each track 24 1is
supported on a platform 50 movable by three spaced
cylinders 52 as shown in Fig. 8.

The drop-out conveyor 10 operates as follows.
Drive motor 44 is operated to move the drive chains 40 to

-5-
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drive the slab carts 20 up the sloped: dropéut of the
furnace 12 to the slab loading position within the furnace
12 illustrated in Fig. 1. The piston 36 on each slab cart
20 is extended to move the slab table 30 to the slab
receiving position shown in Fig. 1. With the slab carts 20
and the slab tables 30 in the appropriate position, the
slab 14 is pushed onto slab tables 30 by entry of another
slab into the furnace 12. Gravity will provide that the
slab 14 is resting on the base 32 against the slab stop 34
of each slab table 30. The slab 14 is then lowered to the
back of the slab carts 20 by retracting each piston 36
causing movement of each slab table 30 to the slab
transporting position illustrated in Fig. 2. Drive motor
44 will be rotated in the opposite direction to drive the
drive chains 40 and move the slab carts 20 down the sloped
dropout of the furnace 12 as shown in Fig. 3 and out of the
furnace 12 as shown in Fig. 4. The drive motor 44 will
continue to drive the drive chains 40 to move the slab
carts 20 and position the slab 14 in the center of the
roller table 16 at the slab discharge position illustrated
in Fig. 5. In this position, the hydraulic cylinders 52
are operated to lower the platform 50 and the associated
sections of the track 24. The lowering of this portion of
the track 24 will 1lower the slab carts 20 positioned
thereon in the slab discharge position to deposit the slab
14 onto the rolls of the roller table 16. The roller table
16 will then convey the slab 14 downstream for subsequent
processing. The cylinders 52 can be extended to return the
platform 50, track 24 and slab carts 20 to the position
illustrated in Fig. 5. Drive motor 44 can then be actuated
to move the drive chain 40 and slab carts 20 to the slab
loading position illustrated in Figs. 1 and 2 so that the
process can be repeated for subsequent slabs.

The drop-out conveyor 10 of the present invention

offers many advantages over the prior art of record. The
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drop-out conveyor 10 eliminates damage to the equipment or
slabs from sliding out of the sloped dropout of the furnace
12. Additionally, the drop-out conveyor 10 of the present
design can be easily retrofitted into existing pusher-type
slab reheat furnaces 12 having a sloped dropout.
Furthermore, the simple, straightforward design of the
drop-out conveyor 10 of the present invention represents an
economical solution which is easily manufactured, installed
and maintained.

It will be apparent to those of ordinary skill in
the art that various changes and modifications may be made
to the present invention without departing from the spirit
and scope thereof. Consequently, the scope of the present
invention is intended to be defined by the attached claims.
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WHAT IS CLAIMED IS: ~ \ | i

1. A drop-out conveyor for a pusher-type
furnace, said conveyor comprising:

at least one reciprocating slab cart movable
between a first loading position within the furnace for
receiving a slab thereon, and a second discharge position
outside of the furnace for discharging the slab;

a track supporting each said cart, said track
extending at least between said first loading position and
said second discharge position; and

a means for reciprocating each said cart between

said first position and said second position.

2. The drop-out conveyor of claim 1 further
including a reciprocating slab table positioned on each
said slab cart, said slab table movable between an extended
slab receiving position wherein said cart is in said first
position and a retracted slab transporting position.

3. The drop-out conveyor of claim 2 wherein
each said slab table includes a substantially planar base
and a slab stop extending up from said base substantially
perpendicular thereto at a rearward portion thereof.

4. The drop-out conveyor of claim 2 further
including a piston on each said slab cart which is coupled
to said slab table for reciprocating said slab table.

5. The drop-out conveyor of claim 1 further
including at least one drive chain and a linkage coupling

each said slab cart to one said drive chain.

6. The drop-out conveyor of claim 5 wherein
salid means for reciprocating each said cart includes at

-8
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least one reciprocating motor reversibly driving said at
least one drive chain.

7. The drop-out conveyor of claim 1 wherein at

least a portion of said track is movable.

8. The drop-out conveyor of claim 7 further
including a piston coupled to said track for raising and
lowering at least a portion of said track.

9. The drop-out conveyor of claim 1 wherein
said discharge position is aligned with a roller table and
wherein each said slab cart and said track supporting said
cart is positioned between adjacent rollers of the roller
table.

10. The drop-out conveyor of claim 9 wherein a
plurality of said slab carts is provided, each said slab

cart supported on one said track.

11. The drop-out conveyor for a pusher-type
furnace having a sloped drop-out conveyor comprising:

a reciprocating drive member;

a reciprocating slab receiving means coupled to
said drive member adapted to be driven up the sloped
dropout of the furnace by said drive member to a slab
receiving position to receive at least one slab thereon,
and adapted to be driven from said slab receiving position
to a slab discharge position outside of the furnace by said
drive member; and

a means for reciprocally moving said drave

member.

12. The drop-out conveyor of claim 11 further
including a track supporting said slab receiving means.

-0 -
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13. Theldrop-out conveyor of claim 12 wherein
said reciprocating slab receiving means includes a slab
cart.

14. The drop-out conveyor of claim 13 wherein
said reciprocating slab receiving means further includes a
reciprocating slab table positioned on each said slab cart,
said slab table movable between an extended slab receiving
position and a retracted slab transporting position.

15. The drop-out conveyor of claim 14 wherein
each said slab table includes a substantially planar base
and the top of the slab extending up from said base
substantially perpendicular thereto at a rearward portion
thereof.

16. The drop-out conveyor of claim 12 further
including means for raising and lowering at least a portion

of each said track.

17. A discharge conveyor for transporting
workpieces from a furnace to a roller table, said conveyor
comprising:

a plurality of tracks, each said track positioned
between a pair of rollers of the roller table and extending
into a discharge end of the furnace; and

a reciprocating sorkpiece cart on eacn said
track, each said workpiece cart movable between a workpiece
loading position within the furnace for receiving a
workpiece thereon, and a workpiece discharge position
aligned with the roller table for discharging a workpiece

thereto.

-10-
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18. The'discharge conveyor of claim 17 further
including means for raising and lowering at least a portion
of each said track.

19. The discharge conveyor of claim 17 further

including means for reciprocating each said workpiece cart.

20. A method of discharging slabs from a pusher-
type slab reheat furnace having a sloped dropout, said slab
discharge method comprising the steps of:

a) moving a slab cart to a slab receiving
position at an upper end of said sloped dropout;

b) pushing a slab onto said slab cart;

c) moving said slab cart and said slab along
said sloped dropout to a discharge position outside of said
furnace; and

d) moving said slab from said slab cart to a

subsequent processing line.

-11-



WO 97/30319 PCT/US97/03791

/
l

FIG.

SLAB IS PUSHED ONTO CAR,
WHICH IS POSITIONED NEAR
FURNACE SKID LINE,.

STEP

1/8



PCT/US97/03791

WO 97/30319

¢ 9ld

..\
\

NmWy | 05 “

- Pl ¢ Sumapypn W oy .o

— o L —Fay

= 7N 1
...l...-_— [l So
LI T T
ooooo.:.o.oonoo.ooooboo

" i |
2t

f
2

oo . e E
Nw_ mOv

'A%
. 1748 l/u\
§ ol

"V 40 AN3 MOve
OL @3¥3MO01 SI gvs

.¢ d3ls

2/8



PCT/US97/03791

WO 97/30319

- aom “
. ﬂﬂ:l.l'.. 1 pygm— g sssgegugee. S o —
_ ve o 4 ; O
' NN -.. - G..OI—!A“O'.—OOONOOODOO DOOO&
_ s z - v% mw_ ’
NN
(A NS ol
i
bl TM =
I
- ] 5 m “30VNHNA
- 40 1NO '8 dWvd NMOQ
8V1S SLYOJSNVHL ¥VD

‘¢ d31S

3/8



PCT/US97/03791

WO 97/30319

v 9l4

_
Lo

ot
oooooooﬁ%fo\m.oooooooooo—

hOv

FOVNYNS

40 LNO 8 dWVH NMOQ
gv1S SIMOJSNVHL HVD

. ¥ d3is

4/8



PCT/US97/03791

WO 97/30319

‘F18VL 40 H31IN3JD LV
8v1S SNOILISOd ¥V

.G d3ils

. 5/8



PCT/US97/03791

9 914

il T o

Chedkheed

6/8

Lo

'S¥43110Y
3789vLl OLNO 8V1S 9NI11SOd3ad

..H.—v
E ‘JYNLONY LS 40 NOILO3S ¥3IMOT

WO 97/30319

1
1
g
—
—

m = SYIANITAD DINNVHAAH 3IIYHL
2l 9 d3als



WO 97/30319 ‘ PCT/US97/03791

12
24 Zﬁ 24
24"\
20\ 1201 29 |6
nimizln I,
::I: [
- 1::1 :I:I
16 D 4 |30
30 i \.34
o pind]
42 T 42
i L
U | | | 1] [ L | |
T 7]
% I%E 44)
] I i
: :
|01¢ T T
[T}
T
I
[ L]
- = |
s
40 ] T
U A= e
1]
! L1 Il (L
U UL | Uy FIG. 7




PCT/US97/03791

WO 97/30319

8 Ol

2S oc 25
0S

) % o~ oe ) oz I %
vmfw v ] (1] | Lvei]\ Lve v, [ | L ve ve
OEIORIOMIOR ORI OMRORBRC
\.ml 3 b b i Lyd c

[ Ne2 [ e/ [ Nedd [0 Ve’ [ Ve’ |53 Vel 53] Va2
02 A { } } /o_

8/8

k)
{
S S

@m be be

bve be




INTERNATIONAL SEARCH REPORT International application No.
PCT/US97/03791

A. CLASSIFICATION OF SUBJECT MATTER

WPC(6) :F27D 3/04

US CL : 432/239, 122 ’ ’ -
According to International Patent Classification (IPC) or £ to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)

U.S. : 432/239, 122

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X FR 626,625 A (BROWN, BOVERI!, & CIE) 15 SEPTEMBER| 1-3
1927, Fig 1.
X US 4,938,690 A (THOMLINSON ET AL) 03 JULY 1990, See| 4
entire document
A US 4,421,481 A (HOLZ ET AL) 20 DECEMBER 1983, see| 1-4
entire document
A US 4,449,922 A (FINKE) 22 MAY 1984, see entire| 1-4
document
A US 3,700,122 A (SEVENICH ET AL) 24 OCTOBER 1972, 1-4

see entire document

A ENGLISH LANGUAGE ABSTRACT OF DE 1,199,302 A| 1-4
(THALMANN) 4 MAY 1960, 1 PAGE

D Further documents arc listed in the continuation of Box C. D See patent family annex.

. Special gories of cited d T tater d blished after the & jonal filing date or priority
; damnndnmmoonllnwnhﬂnwphe-nonbmeﬂadmmﬂcnndm
"A° d defining the g | state of the art which is not considered principle or theory underlying the mvention
10 be of particular relevance
e . " . . . X d of particular reb ; the claimed mvention cannol be
E carlier docunent published on or afler the international filing date considered novel or cannot be considered to involve an inventive step
L dmwhchmyﬁmdmbuonpmychm(n)mwhwh- whea the document i taken alooe
cited to establish the publication date of or other __
special reasoo (ss w.ﬁd) Y documnl of pnmcuhr relevance; the claimed mvention cannot be
ed to an ¢ step when the documeol is
0" document referring 1o an oral disci . use, exhibition or other combined with one or more other such d wuch
moans being obvious to a person skilled in the art
P documeant published prior o the international filing date but later than =g~ document member of the same patent family
the priority dste claimed
Date of the actual completion of the international search Date of mailing of the international search report
A
21 APRIL 1997 2 4 JUN 1997
Name and mailing address of the ISA/US Authorized o cr,7 /
Commissioner of Patents and Trademarks C Sl e
Box PCT
Washington, D.C. 20231 GREGORY A. WILSON
Facsimile No.  (703) 305-3230 Telephone No. (703) 308-1239

Form PCT/ISA/210 (second sheet)(July 1992)x



	Abstract
	Bibliographic
	Description
	Claims
	Drawings
	Search_Report

