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APPARATUS FOR CHARGING BILLET HEATING
FURNACES AND THE LIKE

Paul H. Putnam, Antioch, Calif., assignor to United States
Steel Corporation, a corporation of New Jersey

Application December 11, 1953, Serial No. 397,580
5 Claims, (Cl. 214—23)

The present invention relates generally to material
handling and more particularly to apparatus for charg-
ing billets or ingots into rolling mill heating furnaces.

The heating furnaces of modern rolling mills are gen-
erally provided with loading tables adjacent their charg-
ing end upon which billets or ingots are disposed prepara-
tory to charging into the furnace.. The hearth or bot-
tom of the heating furnace usually projects outwardly
of the charging end of the furnace itself a short distance
to provide a charging ledge upon which the billets or
ingots could be deposited and then pushed into the fur-
nace by suitable ram mechanism provided for the pur-
pose. Water-cooled skid pipes traverse the hearth of
the furnace and extend outwardly on the charging ledge.

The loading table surfaces are inclined downwardly to a

level approximately three feet above the loading ledge
of the furnace. | | | |
Prior to my invention, the billets or ingots to be heated
were first loaded on the table and then dropped indi-
vidually from the inclined end of the table onto the
charging ledge. The pusher ram, which was positioned
adjacent the hearth ledge was then actuated to push the
individual billet or ingot into the furnace along the
water-cooled pipe skids. This method not only resulted
in damage to the water-cooled pipe skids due to the
impact of the dropping billets or ingots but also caused
frequent damage to the pusher ram and the hearth ledge
itself. The absence of means for adjusting the billets
and ingots transversely of the charging end of the fur-
nace constituted another disadvantage inherent in the
prior art charging devices. . |
It is, accordingly, an object of my invention to provide
apparatus for charging rolling mill heating furnaces with
billets or the like from an elevated loading table which

includes means for selectively transferring the billets in-
dividually from the table to the furnace charging ledge.

It is a further object of my invention to provide an
improved furnace charging apparatus as set forth in
the above object including means for adjusting the po-
sition of the billets transversely of the furnace charging
mouth preparatory to charging. -

These and other objects will become more apparent
after referring to the following specification and attached
drawings, in which: | -

- Figure 1 is a plan view;

Figure 2 is a side elevation showing the apparatus ot
the invention in precharging position; and

Figure 3 is a view similar to Figure 2 showing the
apparatus of the invention in charging position.

Referring more particularly to the drawings, reference

npumeral 2 indicates generally a storage table positioned

adjacent the charging end of a rolling mill heating fur-
nace 4 which is equipped with a conventional charging
ledge 6. Water-cooled pipe skids 7 extend from the
charging ledge 6 into the interior of the furpace. 'The
table 2 is made up of a pair of spaced rail skids 8 and
skid extensions 8a supported by spaced vertical support
posts 10. The rail skids 8 and extensions 8a are in-
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clined downwardly toward charging ledge 6. The for-
ward end 12 of each of the rail skid extensions 8a is
provided with a pair of lowering carriages 14 pivoted
thereto by means.of a pin 16. Each of the lowering
carriages 14 is made up of a supporting arm 18 which
is carried by a pair of spaced bracket plates 20 which in
turn are pivoted to the forward end of the rail skid ex-
tension 8a by means of the pin 16. The lowering car-
riages 14 are connected together by means of a trans-
verse plate 21. The rearward end 22 of each of the
bracket plates 20 is provided with integral gear teeth
24, A pair of tilting stop members 26 is pivoted to
each skid extension 8a rearwardly of each of the lower-
ing carriages 14 by means of a pin 28. The forward
end of each stop member 26 is provided with integral
gear teeth 30 which match and mesh with the gear teeth
24 in the bracket plates 20. The intermeshing arrange-

" ment of the gear teeth 24 and 30 brings about up-tilting
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of the rearward end 32 of the stop members 26 when
the carriage 14 is lowered and down-tilting thercof when
the carriage is raised. Each of the stop members 26 1s
provided with a generally V-shape upper surface so as
to form a cradle 34 for receiving a billet W.
Positioning rolls 36 and 38 are mounted on a ver-
tically supported platform 40 laterally adjacent the pairs
of stop members 26. Positioning roll 36 is provided with
a spanner disc 44 attached thereto whereby the roll may
be turned manually by means of a spanner wrench.
‘A crank disc 46 is rotatively mounted subjacent e¢ach
of the rail skids 8. The crank discs 46 are driven by
a motor 48 through a suitable reduction gear 30. A

crank pitman arm 52 comnects each of the crank discs

39

with. a pusher head 54 which is mounted .for sliding
movement on the charging ledge 6 of the heating fur-
nace beneath the inclined end of the table 2. The arms
18 of the lowering carriage 14 extend above the ledge
6 ahead of the pusher head 54 when it is in retracted
position. A link 56 connects each pair of bracket piates

20 with a crank arm 52 so that as the pusher head 54

40

45

is withdrawn to retracted position by rotation of the
crank disc 46, the arms 18 are lowered toward the
charging ledge 6. | . | .

In operation, billets W are loaded side by side on the
table 2 with the foremost billet W’ pressing against the
rearward ends 32 of the tilting members 26. At this
time, the lowering carriage 14 is in raised position and

~ the pusher head 54 is extended to its forward position.

a0

The charging operation is continued by actuating the -
motor 48 to cause the crank disc 46 to rotate and move
the pusher head 54 back from its extreme forward
position.” As the pusher head moves back from its for-
ward position, the link 56 lowers the carriage 14 causing

the gear teeth 24 to mesh with the gear teeth 3¢ and tilt

~ the forward ends of the stop members 26 upwardly
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and the rearward ends 32 downwardly so that the billet
W’ advances onto the cradle 34 formed in the upper
surface of the tilting stop members. In this position,

 the projecting ends of the billet W’ are supported by
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the rolls 36 and 38. The roll 36 may now be rotated to
adjust the longitudinal position of billet W’. The crank
discs 46 are again rotated to move the pusher head 34
forward which causes the lowering carriage 14 to rise
and the forward ends of the tilting members 26 to tilt
downwardly so that the billet W’ moves forward io be
supported by the arms 18 of the lowering carriage. Ad-
vance of the next succeeding billet on the table is retarded
by the up-tilted rearward ends of the stop members 26.
Billet W’ is then lowered to the charging ledge 6 by

again rotating the crank disc 46 to withdraw the pusher

head 54 from its forward position which movement
causes the link 56 to lower the carriage 14. 'The di-
rection of rotation of the crank disc 46 is then reversed
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to move the pusher head 54 forward to push the billet
W’ into the furnace. As the pusher head 54 moves
forward, another billet is positioned on the tilting mem-
bers and posﬁmmng rolls and the chargmg operatmn
proceeds as above.

Although I have shown. cylindrical billets in the draw-
ings which roll by gravity along the inclined table 2, it
will' be understood that the apparatus of my invention

may also be used for loading billets or ingots having
" a rectangular contour in which c¢ase, the billets are moved
along the length of the storage table 2 manually.

- While one embodiment of my invention has been
shown and described, it will be apparent that other
adaptations and modifications may be made without de-
partmg from the scope of the following claims.

I claim:

1., Apparatus for lowering billets individually from a
storage table to a delivery surface therebelow comprising
a pair of tilting arms pivoted on said table and proijecting
therefrom over said surface, said arms being adapted
to receive a billet from said table and cradle it nrepara-
tory to discharge, means effective to tilt said arms down-
wardly toward said surface whereupon a billet cradled
on said arms is discharged on said surface, said means
including a crank disc rotatably supported adjacent said
table, a drive arm pivoted to said disc, a link pivotally
connecting said drive arm with said tilting arms, and
means for rotating said disc, a tilting stop member piv-
oted on said table rearwardly of each of said arms,
means whereby down-iilting of said arms effects up-
tilting of said stop members to a position in which they
arrest a succeeding billet, said last named means being
comprised of matching gear teeth in the rear end of
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4

to receive a billet from said table and cradle it prepara-
tory to discharge, means effective to tilt said arms down-
wardly toward said surface whereupon a billet cradled
on said arms 1s distharged on said surface, a tilting stop
member pivoted on said table rearwardly of each of

sald arms, and means whereby down-tilting of said arms
effects up-tilting of said stop members to a position in
which they arrest a succeeding billet, said last named

eans including matchmg gear teeth in the rear end
of each of said tilting arms and. in the forward end of
ecach of said tilting stop memoels, the gear teeth 1n each
of said tilting arms being in mesh with the gear teeth in
one of said tilting stop members.

4, Apparatus for charging billets individually into a
heating furnace having a-delivery ledge adjacent its entry
end which comprises a billet storage table, a pair of
tilting arms pivoted on said table and projecting there-
from over said ledge, said arms being adapted to receive
a billet from said table and cradle it preparatory to
discharge, a pusher mounted on said ledge for move-
ment toward and away from said entry end, means con-

- necting said pusher and said arms effective to lower
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said arms as said pusher moves away from said entry
end, whereupon a billet cradled on said arms is dis-
charged on said ledge, and to raise said arms as said
pusher is moved toward said entry end to thereby push
a discharged billet from said ledge into said furnac\,,

. means for moving satd pusher a tilting stop member piv-
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each of said tilting arms and in the forward end of

each of said tilting stop members, the gear teeth in each
of said tilting arms being in mesh with the gear teeth
in one of said tilting stop members, said tilting stop
members each being provided with a V-shape upper sur-
face forming a cradle for supporting a billet, and a roller
rotatably mounted on said table adjacent each of. said
stop members whereby a billet resting on said stop mem-
béi‘s can be adjusted transversely of said table.

2. Apparatus for lowering billets individually from a
storage table to a delivery surface therebelow comprising
a pair of tilting arms pivoted on said table and projecting
therefrom over said surface, said arms being adapted

to receive a billet from said table and cradle it prepara-

tory to discharge, means effective to tilt said arms. down-
wardly toward said surface whereupon a billet cradled
- on said arms is discharged ‘on said surface, a tilting stop
ember pivoted on said table rearwardly. of each of said

arms, means whereby down-tilting of said arms effect_sj
up-tilting of said stop members to a position in which
they arrest a succeeding billet, and. a roller. rotatably

mounted on said table adjacent each of said stop members
whereby a billet resting on said stop members can be
adjusted transversely of said table. |

3. Apparatus for lowering billets individually from. a
storage table to a delivery surface therebelow comprising
a pair of tilting arms pivoted on said table and projecting
therefrom over said surface, said arms being adapted

oted on said table rearwardly of each of said arms, and
means whereby down-tilting of said arms effects up-
tilting of said stop members to a position in which they
arrest a succeeding billet.

5. Apparatus for charging billets individually into a
heating furnace having a delivery ledge adjacent its entry
end which comprises a billet storagei table, a pair of
tilting arms pivoted on said table and projecting there-
from over said ledge, said arms being adapted to receive

~ a billet from said table and cradle it preparaiory to dis-

o)

6{)

charge, a pusher mounted on said ledge for movement
toward and away from said entry end, means connect-
ing said pusher and said arms effective to lower said
arms as said pusher moves from said entry end, where-
upon a billet ¢radied on said arms 1s dlscharged on said
ledge, and to raise said arms as said pusher is moved
toward said entry end to push a discharged billet from
said ledge into said furnace, means fm moving said
pusher, a tilting stop member pivoted on said table rear-
wardly of each of said arms, and means whereby down-
tilting of said arms effects up-tilting of said stop mem-
bers to a position in. which they arrest a succeedmg billet,
sald last named means’ 1nclud1ng matching - gear teeth
in the rear end of each of said tllung arms and in the
forward end of each of sald tlltmg stop members, the
gear teeth in each of sald tilting arms being in mesh
with the gear teeth in one of said tﬂtmg stop members.
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