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Application filed December 18, 1821, Serial Wo. 528,362,

This invention relates to methods of re-
moving surface defects from steel before
final rolling and more particularly to a
method of removing surface defects from

hot blooms after they have been rolled in the

- blooming mili.
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In rolling steel articles such as blooms and
billets, longitudinal surface seams and other
defects are formed in the metal. Hereto-
fore it has been the practice to remove these
surface defects after the metal has cooled,
by chipping or cutting away the metal, and
such operations are costly, due to the amount
of labor required. Also since it was neces-
sary to allow the metal to cool before such
defects could be removed; the heat remain-
ing in the metal after the blooming mill op-
erations, was lost gnd the metal had to be oi-
tirely peheated from a cold state hefore finish
rolling. .

‘With the present method the surface de-
fects are removed by grinding while the
metal is hot, and preferably immediately
after it has been rolted in the blooming
mill. - The metal, which is still at approx-
imately a rolling temperature and thercfore
is more or less plastic, is readily cut away
by the grinding wheels in vemoving the de-
fects,"snd futthermore the blooms ave still
heated after the defects are vemoved, and
may be transferred direct to the finishing
mill in such heated state, so that materially
less reheating is necessary to again bring the
blooms up to a rolling temperature for fin-
ish roiling than is necessary when the blooms
are coid. -

T the accompanying drawings, forming a
part of this specification, Figure 1 is a plan
showing a bleoming mill having one ar-
rangement of apparatus adapted for use in
carrying out my invention and Figure 19 is a
conbinuation of the plan of Figure 1, a com-
plete plan being had by joining Figures 1
and 2 on the lines X—X of theso figures.

Figure 2 is » side elevation of the ap-
paratus of Figure 1 and Figure 9% is a side
elevation of the apparatus of Tigure 2, u

- complete side elevation being had by join-
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ing I gures @ and 2* on the lines Y—VY of
these tguves.

Figare 8 is a diagrammatic elevation of a
mill showing a modified arrangement of ap-
parstus adapted for use in cairying out my
invention,

res 4 and 5 are diagrammatic plans

showing further modifications in apparatus

-usable in carrying out my invention.

It will be understood {hat the apparatus
shown in the several figures described above,
and which will be described in detail here-
inafter, are only illustrative of the various

‘means that may be used to carry out my in-
vention and are not construed as a limita-

tion thereof. »

Broadly my invention consists in receiving
hlooms or other articles, having surface de-
fects to be removed, at a red or approxi-
mately rolling heat, pointing the forward
end of such blooms or artlcles, straighten-
ing the blooms or articles, and.grinding one
or more of the side faces of said blooms
ot articles to cut away the surface or sur-
faces u sufficient depth to remove the defects.

Referring particularly to Kigures 1, 12, 2
and 2* of the drawings, the blooming mill,
which is of ordinary design, is designated as
a whole by the letter A, and gomprises the
usual roller tables 2, housings 3, and reducing
rolls 4. , o

A grinding table B is located forward of
the blooming mill A and comprises & table
member § having a plurality of power driven
transfer or conveying tollers ¢ journaled

therein. Vortiesl and horvizontal bulldozers

7 and 8 are mounted on the grinding table
B which are adapted to taper the forward
end of the bloom as it passes to the grinding
table B from the blooming mill A." A suit-
able straightening mechanism 9 is mounted
on the table B forward of the bualldozers 7
and 8 to straighten the

grinding machines C and D are mounted
on the grinding table B #uccessively forward
of the straightening machine or mechanism
9. A pair of pinch rollers 16 is mounted be-
tween the straightening machine 9 and the
grinding machine €, and a second pair of
pinch rollers 11 is mounted just forward of
the prinding machine 1. Tl])e pinch rollers
10 and 11 are adapted to feed the blooms
being operated upon through or bhetween the
grineling machines € and .

Fhe grinding machines € and D are pro-
vided with horizontal and vertical cup-
shaped or ring-iike grinding wheels 12 and
13, respectively, mounted on suitable shafts
and driven through suitable gearing by mo-
tors 14 and I3, respectively.  The, horizon-
tal grinding wheels 12 of the machine C are

blooms before they
ave ground. Suitable horizental and vertical
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adapted to grind away the defects on £l

e
side faces of the blooms or other articles

being operated upon as they are passed
therebetween, and the vertical grinding

wheels 18 ave adapted to.grind or cut away
the defects on the upper and-lower faces of
blooms passed therebetween. .
The grinding table B extends an appre-
ciable distance beyond the grinding machine
D and terminates ab a shear B of usnal de-
sign having cutting Jaws 16 and 17, these
jaws being adapted to cut the rolled bloom
into the desired short lengths. A suitable
conveying table 18, located forward of the

shear B, is provided to convey the sheared

blooms to any desired point.

Tt will be undersicod that the grinding
machines C and’ D may be of any desived
construction and the grinding wheels may
be of any desired ¢r necessary design, in
order to cut away the side surfaces of bloows
of different cross section in the most expe-
ditious manner.

My improved method when carried out
with the above described mechanism is as
follows: The ingot from which the bloom is
formed is first rolled in the blooming mill
A to work the metal and to reduce the cross
sectional aren and clongate the ingot so as
to form a bloom, this bemng done in the ustial
manner. The multiple length bloom after
being formed is then delivered by the table
9 to the grinding table B which continues
to move the bloom forward until its forward

1S
end enters the bulldozers 7 and 8. The bull-

~ dozers are then operated to point or taper

45

‘the forward end of the bloom so as to facili-

fate its movement into and through the
straightening machine 9 and grinding ma-
chines C and D and between the pinch rollers
10 and 11. The longitudinal surface seams
and other surface defects that are formed in
rolling the ingot to foru a bloom are removed
b:}’ the grinding machines C and D. The
bloom after being pointed and straightened
is engaged by the pinch rollers 10 and is fed
thereby between the horizontal grinding
wheels 12 of the grinding machine C, and
the grinding wheels engage the side sur-
faces of the bloom and cub or grind away
the metal to a depth sufficient to remove ine
surface defects. The bloom as it is fed
through the grinding machine C is passed

"into the grinding machine D and between

L]

the pinch volls 11, so that for a part of its
travel all four sides are being worked upon.
The grinding wheels 13 of the grinding ma-
chine D are arranged to engage the top and

. bottom surfaces of the bloom and fo cut or

66

grind away the metal to a depth sufficiend
to remove the surface defects from "said
faces.

The bloom passes from the grinding ma-
chine D.with smooth even side surfaces, free
of defects, and is ready to be cut into the

-gither manually or mechanically,

) W bt
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desived short lengths for volling into shapes.
The time consumed in passing the blooms
through the bulldozers, straightening ma-
chine, and grinding machines is o short
that the metal is still at & red heat or tem-
perature high enough for it fo be readily
sheared. Thersfore the
directly from the grinding machines to the
shears T and are there cut imto pieces of
the desired length. -After being out. io
length by the shear %,
livered to the conveying table 18 which car-
vies them to the fnishing mill or other de-
sived location. S

In Higure 3 is'shown apparatus for re-
moving the surface defects {ioi the blooms
after they have been sheared to length. In
this fgure the letiers A° designate the
bloomicg mill ag s whole, and E* designate
the shears which are adapted to deliver the
sheared blooms to a grinding table B, The
grinding table B" is of slightly differ-
ent construction since ib-is adapted fo oper-
ate on blooms of a length materially
shorter than those operated upon by the ap-
paratus of Figures 1, 1% 2 and 2% The
table B is provided with a horizontal buil-

“dozer 20 tmmediately forward of the shears

Te gnd with a straightening machine 21 for-
ward  of the bulidozer 20. A pair of hori-
zontal grinding wheels 22 are arranged for-
ward of the strajghtening machine 21 which
are adapted to engage with and cub away or
grind the side surfaces of the blooms.
Pinch vollers 23 and 24 arranged respec-
tively at the rear and in front of the grind-
ing wheels 22, are adapted to ove the
blooms between the grinding wheels 22.

A second pair of horizontal grinding
wheels 25 is arranged and spaced an appre-
ciable distence forward of the grinding
wheels 22. The table space -between the
grinding wheels 22 and 25 is ubilized as 2

and the blooms are turned

turning space,
so that the

the blooms are de--

blooms are passed

(s
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top and bottem or horizontal sides of the -

bloom when passing between the grinding
wheels 29 becorae the vertical sides and are
in position to be engaged by the grinding
whoels 25. Pinch rollers 26 and 27 sre ar-

‘ranged, respectively, to the rear and. for-

ward of the grinding wheels 25 and are
adapted tc move blooms from between the
grinding wheels 25. The blooms after pass-
ing between the grinding wheels are con-
veyed to the finishing mill in any *desired
manner. ‘ -

A second horizontal bulldozer 28 is located
on the table B o the rear of the pinch roll-

"ers 26, and 1s adapted to taper the forward
_portion of the side faces of the blooms to

be ground by the grinding wheels 25. .
1n carrying out my improved method with

the apparatus of Figure 3, the order of the

successive steps is slightly changed. That
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1s, the multiple length blooms are frst
sheaved’ to short lengths before removing
the surface defects: The short length blooms
are straightened, the vertical sidé surfuces
are tapered at their forward ends by the
bulldozer 20, and said faces ave then cut
away by the grinding wheels 22 to remove
the surface defects. After passing between
the grinding wheels 22 the blopms are turned
so that the top and bottom or horizontal
sides when passing between the grinding

wheels 22, become the vertical sides for’

passing through the grinding wheels 25,
The bulldozer 28 then operates to taper the
forward portion of the vertical sides of the
blooms before they pass betweer the grind-
ing wheels 25 whera the surface defects are
cut from said sides. ‘ :

It will be understood that the grinding

machines may be of any desired copsiruc-
tion, the essential feature heing that they!

have grinding surfaces for cutting away the

defects in the surfaces of heated articles of.

any cross secticz. It is also to be under-
stood that digk wheels having peripheral
grinding surfaces may be employed in place
of the cap-shaped or r.ixig-like-wl)lee}s shown.

In Figure 4 a further modified mecha-
nism is shown for,carrying out my inven-
tion. In this figure the letter E designates
the blooming mill and G- designates the
shears, botl of which may be of any stand-
ard design. ' ‘

An extended shear table H extends for-
wurd beyond the shears for an appreciable
distance, and a grinding table I iz arranged
alongside and parallel with the shear table,
being connected therewith by a series of
transfer skids or other suitable transfer
mechanism J. : '

The grinding table I is provided with a -

vertical and horizontal bulldozing mecha-

nism 30, a grinding mechanism 31, pinch
rollers 32—33 al the rear and front of the

grinding mechanisto 83, a second grinding
mechanism 34, which is spaced € consider-
able distance in fromt of the grinding mech-
anism 381, and pinch rollers 85—36 at the
vear and in front of the grinding mechsa-
nism 84 o

In carrying out my improved method with

.the mechanism of Figure 4, the sheared

blooms are transferred across the skids J
onto the fable I, and the forward ends thére-
of are tapered by the bulldozing mechanism

30. 'The blooms are then passed through the.
‘grinding mechanism 31 which grinds the

_ vertical gides thereof to remove surface de-

60

fects therefrom. The blooms, after passing
beyond the ‘grinding mechanism 31, are
turned either manually or mréchanically, be-

“fore entering the grinding mechanism 34 sc

as to present the unground surfaces thereof

to the grinding wheels of the grinding mech-

3

anism 34. After passing throngh the grind-

ing -mechanism 34, all four sides of the
bleoms will have been ground or cut away
sufficiently to remove all surface defects.

In Figure 5 a mechanism is shown which
is particularly adapted for use'in removing
the surface "defects from round blooms,
billets, bars or other steel articles, either
finished or unfinished. " . .

The mechanism 6f Figure 5 comprises re-
ceiving skids K, a furnace transfer table L,
a furnace charging machine 1/, a continuous
heating furnace M, and a delivery table N,
all of which may be of any known construc-
tien, and a grinding mechanism Q. ,

The grinding mechanism O comprises a
pair of rear cross rolls 38 having concave
surfaces, a grinding machine 39; a pair of for-
ward. cross .rolls 40, and a series of idler
rollers 41 adapted to support the articles
being operated upom. A suitable run-out
table 42 is provided on the delivery end of
the grinding mechanism O, which is adapted
to receive and convey the ground articles to
a suitable cooling bed 43. : :

In carrying out my invention with the
mechanism of Figure 5, the articles being
rolled, which may be either blooms, billets,
finished or unfinished steel bars, ete., are
transferred to the receiving skids XK from
which they are moved.to the furnace trans-
fer table in any desired manner. This trans-

charging machine I/, which in turn charges
them into the continuous heating furnace M.
The articles in passing through the furnace
M are heated, to approximately a rolling
temperature, and are then delivered to the
delivery table N, which feeds them forward
into the grip of the cross rolls 38. These
cross rolls rotate and feed the articles for-
wardly between the peripheral faces of the

“horizontal grinding wheels of the grinding

machine 39, which cut away the surfaces of

the -articles to. remove any surface defects.-

The articles as fed forwardly through the
machiné 39 are engaged by .the second set
of cross rolls 40, which continue to rotate
the articles and pull them through the ma-
chine 39 after they have passed from be-
tween ti:u cross rolls 38. The articles after
passing beyond the grinding machine 39

‘are delivered to the run-out-table 42 which in

turn delivers them to the cooling bed 43
where they are allowed to cool.

The advantages of my invention will be
appreciated by those skilled in the art. By
grinding the metal while heated, the surface
defects are readily removed in a rapid, cheap
and economical manner. "

In the appended claims the expression
“side surfaees” is used in its broadest sense,
and wiil be understood to include the top,
bottom and side surfaces of a square article,

.
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fer table conveys the blooms o the furnace
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the periphery of a round bar or billet, and
the irregular surfaces or contour ol a shaped
article, : -

Many modifications in the apparatus. and
in the steps of grinding the rolled articles
will suggest themselves fo those familiar
with the art. A plurality of sets of grinding
wheels may be employed so asto successively
operate on the surface or surfaces of a bloom
or ‘other article and cause each successive
set of grinding wheels to remove g part of
the defective surface instead of walking one
deep cut in removing the defects, and other
changes may be magde within the scope of my
invention as defined in the appended claims.

I claim = '

1. The method of removing surface defects
from rolled steel articles before final rolling,
which. consists in grinding all of the side
surfaces of said articles having said defects
therein while said articles are heated to
approximately a rolling temperature.

2. The method of removing surface defects
from rolled steel articles before final rolling,
which consists in grinding all of the side

1,689,512

surfaces of said articles while said articles
ave heated to approximately a relling tem-
perature and removing an approximately
equal thickness of metal from oli of said sur-
£ . A
faces.

3.The method of removing surface de-
fects From volled steel blooms, which consists

in pointing the forward ends of said biooms, - ’

and passing said blooms between suitable
grinding elements while said blooms are at
approximately a rvolling temperature to re-
move an equal depth of metal from all of
the side surfaces thereof. -

4. The method of removing surface de-
focts from rolled steel blooms, which con-
¢ists in transferring said blooms onto a
grinding table "while at approximately a
volling  temperature, straightening said
blooms, and passing said blooms between
suceessive grinding elements to cut away all
of the side surfaces of said blooms a sufficient
depth to remove the defects.

In testimony whereof I have hereunto set

my hand. : :
SAMUEL G. WORTOR.
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