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This invention relates to methods of re." 
moving surface defects from steel before 
fina? rolling and more “; to a method of removing surface defects from 
hot blooms after they have been rolled in the blooming mill. 
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In roiling 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 ajnolint 
of labor required. Also since it was neces 
sary to aillow the metai to cool before such 
defects could be removed, the heat remain 
ing in the metal after the blooming mill op 
erations, was lost and the metal had to be gn 
tirely geheated from a cold state before 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 rollied in the blooming 
mill. The metal, which is stil at approX 
imately a rolling temperature and therefore 
is acre or less plastic, is readily cut away 
by the grinding wheels in removing the de 
fects, and furthermore the blooms are still 
heated after the defects are removed, and 
may be transferred direct to the finishing 
mill in such heated state, so that materially 
iess 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. 

Mim the 23 ecoainpanying dira, Wings, forming B. 
part of this specification, ifigure it is a plan 
showing a blooning naili haying one at 
rangement of appa Paius adapted for use in 
carrying out, ay iinyention and Figure i" is a 
continuation of the plan of Figure 1, a con 
piete pian being had by joining Figures i 
and 2 on the lines X-X of these figures. 

Figure 2 is a side elevation of the ap 
paratus of Figure i and Figure 2 is a side 
elevation of the apparatus of Figure 2, 2. 
complete side elevation being had by join 

SS 

ing Figures 2 and 2 on the lines Y-Y of these ligures. 
Figure 3 is a diagraminatic elevation of a 

mili showing a modified arrangelnent of ap 
yaratus adapted for use in cai'rying out inny 
invention. 

res 4 and 5 are diagranimatic plans 

showing further modifications in apparatus 
usable in carrying out my invention. 

it will be understood that the apparatus 
shown in the several figures described above, 
and which will be described iri 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 
}loons 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 articles, straighten 
ing the blootins or articles, and.grinding one 
or more of the side faces of said blooms 
or articles to cut away the surface or sur 
faces a sufficient depth to remove the defects. 

Referring particularly to Figures 1, 1, 2 
and 2 of the drawings, the blooming mill, 
which is of ordinary design, is designated as 
a whole by the letter A, and comprises the 
usual roller tables 2, housings 3, and reducing 
rolls 4. 
A grinding table B is located forward of 

the blooming mill A and comprises a table 
member 5 having a plurality of power driven 
transfer or conveying rolliers (3 journaled 
therein. 
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 blooning mill A. A suit able straightening mechanism 9 is mounted 
on the table 3 forward of the bulldozers 7 
and 8 to straighten the blooms before they 

Wertical and horizontai bulldozers 
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3.3'e ground. Sitable horizontal and vertical 
grinding machines C and D are mounted 
on the grinding table 3:Successively forward 
of the straightening achine or mechanism 
9. A pair of pinch 'olfer's 10 is mounted be 
tween the straightening machine 9 and the 
grinding machine C, and a second pair of 
pinch roilers 1 is mounted just forward of 
the grinding machine . r pinch rollers 
! () and 11 are adapted to feedi the looms 
being operated upon through or between the 
grinkling achines C and D, 
The grinding machines C and ) are pro 

vided with horizontal and vertical cup shaped or ring-like grinding wheels 12 and 
3, respectively, not inted on suitable shafts 
and driven through suitable gearing by mo 
to's 14 and 15, respectively. The horizon 
tal grinding wheels 12 of the machine C are 
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adapted to grind away the defects or the 
side faces of the blooms or other articles being operated upon as they are passed 
therebetween, and the vertical grinding 
wheels 13 are 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 niachine 

D and terminates at a shear E of insual de 
sign having cutting jaws 16 and it, these 
jaws being adapted to cut the rolled bloori 
into the desired short lengths. A suitable 
conveying table 18, located forward of the 
shear E, is provided to convey the sheared 
blooms to any desired point. 

It will be understood that the grinding 
machines C and D may be of ally desired 
construction and the grinding wheels may 
be of any desired or necessary design, iii. 
order to cut away the side surfaces of biools 
of different cross section in the most expe 
ditious manner. 
My improved method when carried out, 

with the above described mechanisin 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 area and elongate the ingot $6 as 
to form a bloom, this being done in the listial 
manner. The multiple length bloom after 
being formed is then delivered by the table 
2 to the grinding table B which continues 
to move the bloom forward until its forward 
end enters the bulldozers 7 and &. iThe buil 
dozers are then operated to point of taper 
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the forward end of the bloom so as to facili 
tate 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 age formed in 
rolling the ingot to form a bloom are rei Hoyed 
y the grinding machines C and D. The 
bloom after being pointed and straightened 
is engaged by the pinch rollers 30 and is fed 
thereby between the horizontai grinding 
wheels 12 of the grinding inachine C, and 
the grinding wheels engage the side sur 
faces of the bloom and cut, or grind away 
the metal to a depth sufficient to remove the 
surface defects. The bloom as it is ted 
through the grinding machine C is passed 

grinding machine D and between 
the pinch rollis I, 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 to cut or 
grind away the metal to a depth sufficies., 
to remove the surface defects froin 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 

desired short, lengths for rolling into shapes. 
The time consumed in passing the blooms 
through the bulldozer's, straightening ala 
chine, and grinding machines is so short 
that the metai is stil at : Fed hea Or tern 
perature high enough for it to be readily 
sbeated. 
directly from the grinding machines to the 
shears E and are there cut into pieces of 
the desired iength. After being cut io 
length by the shear E, the blooms are de-- 
livered to the conveying table 18 which car 
iries ihema to the finnishing mill or other de 
sired location. 

in Figure 3 is shown apparatus for re 
moving the surface defects froin the blooms 
after they have been sheared to length. In 
this figuire ?i?e ietiers Ã° desigiñate the 
blooning mill as 3, whole, and E designate 
the shears which are adapted to deliver the 
sheared blooms to a grinding table 3. The 
grinding abie B is of slightly differ 
ent constriction since it is adapted to oper 
ate on blooms of a length materially 
shorter that those operated upon by the ap 
paratus of Figures 1, 1’, 2 and 2. The 
table 3 is provided with a horizontal buil 
dozer 20 immediately forward of the shears 
E and with a straightening inachine 21 for 
vard of the bilulidozerº 20. A pair of hori 
Zontal grinding wheels 22 are arranged for 
ward of the straightening machine 21 which 
are adapted to engage with and cut away or 
grind the side surfaces of the blooms. 
Finch rollers 23 and 24 arranged respec tively at the rear and in front of the grind 
ing wheels 22, are adapted to nove the 
blooms between the grinding wheels 22. A second pair of horizontal grinding 
wheels 25 is arranged and spaced an appre 
ciable distance forward of the grinding 
wieels 22. The table space between the 
grinding wheels 22 and 25 is utilized as a 
turning space, and the blooms are turned 
either manually or mechanically, so that the 

Therefore the bloons are passed 
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top 2nd bottom or horizontal sides of the 
bloom when passing between the grinding 
wheels 22 become the vertical sides and are 
in position to be engaged by the grinding 
"Wheels 25. Pinch rollers 26 and 27 are ar. 
ranged, respectively, to the rear and for 
Ward of the grinding wheels. 25 and are 
adapted to move blooms from between the 
grinding wheels 25. The blooms after pass 
ing between the grinding wheels are çon veyed to the finishing mill in any desired 
3:83. 
A second horizonial bulldozer 28 is located 

on the table B to the rear of the pinch roll 
'ers 26, and is adápted to taper the forward 
portion of the side faces of the blooms to 
be ground by the grinding wheels 25. 

in 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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is, the multiple length blooms are first 
sheared to short lengths before removing 
the surface defects. The short lengthiboons 
are straightened, the vertical side surfaces 
are tapered at their forward, ends by the 
bulldozer 20, and said faces are then cut, 
away by the grinding wheels 22 to remove 
the Surface defects. After passing between 
the grinding wheels 22 the blooms 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 between the grind 
ing winees 25 where the surface defects are 
cut from said sides. 

It will be understood that the grinding 
machines may be of any desired construc 
tion, the essential feature being that they 
have grinding Surfaces for cutting away the 
defects in the surfaces of heated articles of 
any cross secti::1. It is also to be under 
stood that disk wheels having peripheral 
grineling'surfaces may be employed in place 
of the cap-shaped or ????????.j?????Wfü??? shown. 

In Figure 4 a further modified mecha 
nism is shown for carrying out my inven 
tion. In this figure the letter F designates 
the blooming mill and G. designates the 
shears, both of which may be of any stand 
ard design. 
An extended shear table H extends for 

ward beyond the shears for an appreciable 
distance, and a grinding table is arranged 
alongside and parallel with the shear table, 
being connected there with by a series of 
transfer skids or other suitable transfer 
mechanism . 
The grinding table is provided with a 

vertical and horizontal bulldozing mecha 
nism 30, a grinding mechanism 31, pinch 
rollers 32-33 at the rear and front of the 
grinding nechanisia. 3), a second grinding 
mechanism 34, which is spaced is consider. 
able distance in front of the grinding mech 
anism 31, and pinch rollers 35-36 at the 
rear and in front of the grinding mecha 
nism 34. 8 
In carrying out my improved method with 

the mechanism of Figure 4, the sheared 
blooms are transferred across the skids J 
onto the table I, and the forward ends there 
of are tapered by the bulldozing mechanism 
30. The blooms are then passed through the 
grinding mechanism 31 which grinds the 
vertical sides thereof to remove surface de 

SO 
fects therefrom. The bloons, after passing 
beyond the grinding mechanism 31, are 
turned either manually or mréchanically, be 
fore entering the grinding mechanism 34 so 
as to present the unground surfaces thereof 
to the grinding wheels of the grinding mech 

3 

anism 34. After passing through the grind 
ing mechanism 34, all four sides of the 
blooms 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 Öf Figure 5 comprises re 

ceiving skids K, a furnace transfer table L, 
a furnace charging machine L, a continuous 
heating furnace M, and a delivery table N, 
all of which may be of any known construc 
tion, and a grinding mechanism O. 
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 upon. A suitable run-out 
table 42 is provided on the delivery end of 
the grinding mechanism. O, which is adapted 
ito receiye 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, etc., are 
transferred to the receiving skids K from 
which they are moved to the furnace trans 
fer table in any desired manner. This trans 
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fer table conveys the blooms to the furnace 
charging machine L', 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 a 
chine 39 after, they have passed from be 
tween ti: cross rolls 38. The articles after 
passing beyond the grinding machine 39 
are delivered to the run-outtable 42 which in 
turn delivers them to the cooling bed 43 
where they are allowed to cooi. 
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 Surfaces’ is used in its broadest sense, 
and will be understood to include the top, 
bottom and side surfaces of a square article, 
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the periphery of a round bar or billet, and 
the irregular surfaces or contour of a shaped 
article. ???? 

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

claim:-- 
1. The method of removing surface defects 

from rolled steel articles before final roiling, 
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 

1,889,512 
surfaces of said articles while said articles 
are heated to approximately a rolling tem 
perature and removing an approximately 
equal thickness of metal from all of said Sur 
faces. W - 

3. The method of removing surface de 
fects from rolled steel blooms, which consists 

3) 

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

4. Ti The method of removing surface de 
fects from rolled steel blooms, which con 
sists in transferring said blooms onto a 
grinding table while at approximately a 
rolling temperature, straightening said 
blooms, and passing said blooms between 
successive 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. WORTON. 
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