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2 
may be located ahead of the first stand, as indi 
cated in dotted lines. If the surfacing apparatus 
is located between stands of a continuous mill, it 
is preferably located between the first and second 
stand because the speed of travel of the billet or 
work-piece is less at that end of the mill. 

Before describing the structure of the surfacing 
apparatus, the method of removing the surface 
metal from the faces of a bloom, billet, or other 
metal member will be explained with the diagram 
matic illustrations of Figs. 3 and 4. Torch tips 
6 have jet orifices through which streams of 

Oxygen are directed against the top surface of the 
metal member 7. Other torch tips 8 direct 
Oxygen streams against one side of the metal 
member. It is a feature of the invention that the 
gas streams from both of the groups of tips 6 
and f are directed at a transverse angle toward 
the same edge of the metal member 7 so that the 
stream of molten slag and burning oxide blown 
from the top face by the tips 6 meets the molten 
stream that is blown from the side face by the 
tips 8. These two streams merge into a common 
stream 20 of molten slag and oxide which dis 
charges from the upper lefthand corner of the 
metal member f7. The transverse angle of the 
gas streams with respect to the surfaces on which 
they operate is preferably of the order of 30-35. 

Fig. 4 shows groups of tips 2 and 22 disposed 
in positions to remove metal from the bottom and 
right side faces, respectively, in the same manner 
as the groups of tips 6 and 8 remove metal from 
the top and left side faces. The molten masses 
from the bottom and right side faces meet in a 
common stream 24 at the lower right-hand corner 
Of the metal member f. 
This method of removing the metal from con 

tiguous faces of a metal body leaves the corners 
perfectly clean. Considering the top face alone, 
the tips f6 are constructed and arranged to re 
move metal from the entire width of the top face. 
The molten slag and metal removed from the top 
face goes off Over the left-hand edge, but some of 
this mass would turn the corner and stick to and 
harden on the upper part of the side face if it 
Were not for the cooperative scouring action of the 
molten stream from the side face. 

Figs. 5 and 6 are assembly views of the surfac 
ing apparatus. Betw?en two rollers 27 and 28 of 
the mill table, there is a roller omitted. A car 
riage 30 has wheels running on two sets of track, 
a narrow gauge track 3 and a broader gauge 
track 32. Kr 

The carriage 30 has a right-hand portion 34 
with wheels 35, 36 that run on the narrow gauge 
track 3, and the right-hand portion of the car 
riage is narrow enough to extend between the 
rollers 27 and 28. To give the carriage greater 
stability, however, the left-hand portion 38 of 
the carriage, which never has to run in between 
the rollers 27, 28 or their supporting means, is 
made wide enough to give the apparatus the de 
sired stability and has wheels 40 running on the 
broader gauge track 32. The tracks 3 and 32 
are long enough so that the entire carriage 30 
can move transversely of the mill table and com 
pletely out from between the rollers 27, 28. In 
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Figs. 5 and 6 the apparatus is shown in position 
to surface a bloom or other metal member 7 as it 

The travels down the conveyer or mill table. 
metal member f is indicated in broken lines in 
Figs. 5 and 6 and in a number of the other views. 

Referring again to Fig. 5, the carriage 30 is 
driven by a motor 44 through a chain and sprocket 
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and sprocket driving connection 47 between the 
reduction gearing and the driving axle of the car 
riage. Suitable control means are provided for 
starting, stopping, and reversing the motor 44, 
but such control means are well known and need 
not be explained for a complete understanding of 
this invention. 
The torch for surfacing the top face of the 

metal member f7 comprises a group of tips 6 ex 
tending from a body 50 which is supported by end 
bearings 5 (Fig. 8). The body 50 has a limited 
rotary movement about an axis parallel to the 
top face of the metal member 7 for changing the 
angle that the tips 6 make with the top face. 
The end bearings 5 are a part of a supporting 
frame 53. 
The torch tips 8 that direct streams of oxy 

gen against the left side face extend from a body 
54 that is supported at its ends in bearings 55 
in which it can turn about an axis parallel to 
the side face of the metal member 7. The end 
bearings 55 are part of the supporting frame 
53. 
The tips fB and 8 are preferably constructed 

With a central oxygen jet orifice and one or 
more orifices for Oxy-fuel gas flames for preheat 
ing the Surface. The gases for operating the 
torches are Supplied to the torch bodies through 
hose 56. 
A bevel gear 57 attached to one end of the 

torch body 50 meshes with a similar gear 58 
attached to the end of the torch body 54. The 
gear 58 meshes with a gear 59 on the end of 
a shaft 60 that can be turned by a handle 6 to 
rotate the torch bodies 50, 54 and change the 
angle that the torch tips make with the surfaces 
of the metal member 7. The gearing causes 
both torch bodies to move at the same time and 
by the same amount. 
The handle 6 is on the same side of the 

metal member as the tips 8 and in a position 
where an Operator grasping the handle can get 
an unobstructed view of the torch tips and the 
faces of the metal member for which the handle 
6 adjusts the torches. 
The edges of the supporting frame 53 fit into 

guides 63 on a main frame 64 that extends up 
from the carriage 30 and is a rigid part of the 
Carriage. ithere is a rack 65 secured to the 
frame 53 near each edge. A pinion 66 that 
turns with a shaft 6 moves the frame 53 along 
the guides or holds it against movement at any 
desired location. The guides 63 extend parallel 
to a diagonal plane through the metal member 

so that movement of the frame 53 along the 
guides adjusts the positions of the torches for 
different size metal members, a small member 
being shown in dotted lines and indicated by 
the reference character 70 in Fig. 8. 
The frame 53 and the torch apparatus which 

it carries are counterbalanced by a weight Tf 
hanging from a cable 72 that passes over a 
sheave 3 on the main frame 64 and is con 
nected to the slidable supporting frame 53 by a 
connection 74. 
A bracket 76 fastened to the upper end of the 

frame 53 extends downward and has a bearing 
for supporting the end of the shaft 60. A 

latching member 78 is pivoted to the handle 6 
and latches in any one of a row of openings 
in the bracket 76 to hold the shaft 60 in set 
position. There is an intermediate bearing for 
the shaft 60 in a bracket 80 secured to the slid 
able supporting frame 53 just below one of the drive 45, reduction gearing 46, and a second chain 75 racks. 
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The supporting frame 53 is preferably moved 

up and down by power mechanism, such as 
shown in Fig. 6. The shaft 67 turns in bear 
ings 82 that are fastened to the main frame 64. 
An electric motor 84 drives the shaft 67 through 
a reduction gearing 85 and bevel gearing 86. A 
motor control box 87 for starting, stopping and 
reversing the motor is located on the apparatus 
in Some position within convenient reach of the 
operator who shifts the handle 6 f, and is so 
located that the operator when effecting the 
adjustment can see the torches, which are af 
fected by the controls in box 87. 

Fig. 11 shows a supporting frame 90 for the 
tips 2 and 22 that surface the bottom and 
right-hand face of the metal member f7. Each 
group of tips 2 and 22 extends from a torch 
body that is similar to the torch body 50 or 
54, heretofore described, and similarly rotatable 
in end bearings on its supporting frame 90. 
Such rotation of the torch bodies from which 
tips 2, 22 extend is effected by bevel gearing, 
designated generally by the reference charac 
ter 9 and similar in construction and opera 
tion to the gears 57, 58, and 59, already de 
scribed. A shaft 92 in Fig. 11 corresponds to 
the shaft 60 of Fig. 8. The shaft 92 (Fig. 11) 
is turned by a handle 94 at the right end of 
the carriage 30, and the handle has a latching 
lever 95 that engages in openings in an end 
plate and holds the handle, and the torch bodies 
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that are shifted by the handle, set in adjusted 
position. 

Since the gear 9 moves up and down with 
the slidable supporting frame 90 and since the 
handle 94 does not partake of that movement, 
it is necessary to have a telescoping section 
97 in the shafting that connects the gearing 9 
with the handle 94. The telescoping section 97 
is connected with the shaft 92 and with a shaft 
99 by universal joints 00. The handle 94 is se 
cured to the end of the shaft 99. 
The Supporting frame 90 has edges that slide 

in guides 03 that are fixed to the carriage 30. 
The frame 90 moves in the same direction as 
the upper supporting frame 53, that is, in the 
direction of a diagonal plane through the cor 
ners of the metal member 7. 
There, is a rack 04 attached to the slidable 

Supporting frame 90 along the center of that 
frame. 

and there is a pinion 108 fixed to the lower 
end of the shaft 05 and meshing with the rack 
04. 
A bevel gear 0 on the upper end of the shaft 
05 meshes with a similar bevel gear . The 

A shaft 05 is journaled in bearings 06' 
and 07 on the main frame of the carriage 30, 
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driving mechanism for the gear is best shown 
in Fig. 6. A motor 2 drives a shaft 3 through 
reduction gearing f4 and suitable couplings. 
The shaft 3 turns in bearings 5 connected to 
the carriage 30, and the bevel gear is secured 
to the shaft 3. The weight of the slidable Sup 
porting frame 90 and the torch apparatus which 
it carries is Counterbalanced by a mass fill hung 
from a cable 20that wraps around a drum on the 
shaft 3. 
A Switch box 22 contains Switches to control 

the starting, stopping and reversing of the motor 
2, and these switches together with the handle 

94 are located on the same side of the metal mem 
ber as the tips 2, 22 whose adjustment they con 
trol. It is a feature of the invention that the 
handle 94 and switch box 22 are both located 
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equal to 30°. 
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Such position that he can get a view of both faces 
of the metal member which are surfaced by the 
torch apparatus under his control. 
The wheels 36 are carried on sliding blocks f24 

(Fig. 11) and can be adjusted to take their share 
of the total load by the adjusting screw (25. 
The system of piping and valves by which the 

gas Supply is regulated is not shown or described 
because it is not necessary to a full understanding 
of the invention. Various modifications of the ap 
paratus can be made, two different arrangements 
of the torch tips being illustrated in Figs. 7 and 14. 

Fig. 7 is a plan view showing a torch body (28 
that extends across the top face of the metal mem 
ber 7 at an angle to a right section through the 
metal member. The tips 6 extend from the torch 
body f28 at an angle with the long dimension of 
the torch body so that the total horizontal angle 
of the gas streams from the tips is equal to the 
sum of these angles. 
The angle of the torch body f28 with a right 

Section through the metal-member 7 is approxi 
mately 15 in Fig. 7, and the horizontal angle of 
the tips with a right section through their respec 
tive torch bodies in all of the views is shown as 
approximately 15, making the total angle between 
the tips of Fig. 7 and the direction of relative 
movement of these tips and the metal member 

A torch body 30 to which the tips f8 are con 
nected in Fig. 7 makes an angle with a right sec 
tion through the metal member f7. The projec-, 
tion of the torch body f30 on the vertical side face 
of the metal member makes the same angle with 
an edge of the metal member as does the projec 
tion of the torch body 28 on the top face. 
The tips 2 and 22 extend from torch bodies 3 

and 32, respectively, and these torch bodies are 
angularly disposed with respect to a right section' 
through the metal member 7. The advantage 
of increasing the transverse inclination of the gas 
streams by angularly disposing the torch bodies as 
shown in Fig. 7 is that the streams cover a wider 
area, and the ridges which the respective streams 
make lengthwise of the metal member are less 
pronounced, or stated in another Way, the thick 
neSS of metal removed is more uniform with the 
torch bodies arranged as in Fig. 7. 

Fig. 14 shows a modified torch structure in 
Which a single torch body 35 receives all of the 
tips 6, 8, 2 and 22. With this construction the 
tips 6 and 8 are in substantially the same plane 
With the tips 2 and 22. The apparatus is Suit 
able for Surfacing the metal member 7 which is 
of the size that the torch body 35 was designed 
for, but it has no adjustments by which it can be 
accommodated to metal members or work-pieces 
of other sizes. 
One embodiment of the invention has been de 

scribed and some modifications suggested, but 
other changes can be made and some features of 
the invention may be used without others with 
Out departing from the invention as defined in the 
claims. 
I claim: 
i. The method of removing the surface metal 

from a plurality of different surfaces of a metal 
Work-piece that is combustible in oxygen, such as 
a steel bloom, which method comprises simul 
taneously directing streams of oxygen against the. 
respective surfaces with said surfaces heated 
above their kindling temperature and while caus 
ing relative movement of the gas streams and said 
surfaces lengthwise of the work-piece, and di 

within convenient reach of an operator who is in 75 recting the gas streams against intersecting sur 
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gfaces at oblique angles along lines which, when 
projected on the respective surfaces, convergeto 
ward the line of intersection of said surfaces. 

2. The method of removing surface metal from 
contiguous faces of a metal member that is com 
bustible in oxygen, which faces meet in angular 
relation along a common edge, said method com 
prising directing streams of oxygen against both 
faces simultaneously with said surfaces heated 
above their kindling temperature and while caus 
ing relative movement of the metal member and 
streams of gas, and directing the streams of gas 
at oblique angles along lines that are in such 
angular relation to the direction of said movement 
that the projections of said lines on the surfaces 
against which the gas streams are directed con 
verge toward said common edge so that the 
streams of gas and the material removed from the 
two faces meet to form one stream that leaves the 
metal body along said edge. 

3. The method of simultaneously removing the 
surface metal from all four sides of a metal work 
piece that is combustible in oxygen, such as a steel 
bloom, which method comprises directing a num 
ber of oxygen streams against two adjacent sides 
at oblique angles to those sides, the streams di 
rected against each of said adjacent sides having 
a directional component at right angles to the 
plane of the other of said adjacent sides, so that 
the streams converge toward the common edge of 
those sides while the metal work-piece and gas 
streams move relatively to one another in the di 
rection of the length of said work-piece and with 
the sides of the work-piece at ignition tempera 

Stures, and similarly directing oxygen streams 
against the other two sides of the metal work 
piece in directions that converge toward the edge 
diagonally opposite to the common edge of the 
first two adjacent sides so that the material re 
moved by the oxygen streams is discharged from 
the metal member at two diagonally opposite cor 
eS. 
4. The method of simultaneously removing 

metal. at ignition temperature from all four longi 
tudinal faces of a metal work-piece that is com 
bustible in oxygen and of generally rectangular 
CrOSS-Section, which method comprises project 
ing a number of substantially parallel gas streams 
against the top face of the work-piece while caus 
ing relative movement of said work-piece and the 
gas streams in the direction of the length of the 
work-piece, directing said gas streams along lines 
that when projected on the top face extend ob 
liquely toward one longitudinal edge of the top 
face, projecting similar oxygen streams against : 
the side face that terminates in said longitudinal 
edge of the work-piece and along lines that when 
projected on the side face extend obliquely to 
ward said longitudinal edge in such a manner that 
the streams of slag from the top and side faces 
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of a side surface of the metal member, other torch 
means similarly related to said side surface of the 
metal member with directional components to 
Ward and normal to the plane of the top surface, a 
Common support for both of said torch means, ap 
paratus for moving the torch means on said Sup 
port into positions from which the Oxygen streams 
will impinge upon the metal member at different 
angles to the surfaces that are to be removed, 
guides in which the support is movable, and COm 
mon adjustment means operable to change the po 
sitions of both of the torch means when the frame 
is in any of a variety of positions. 

6. The combination with a rolling mill that pro 
duces blooms, billets, or the like, of apparatus lo 
cated allong the path followed by the metal mem 
ber as it comes from the mill, said apparatus in 
cluding torches with jet orifices constructed and 
arranged to direct streams of Oxygen against the 
faces of the metal member to remove the Surface 
from Said member as it moves past said apparatus, 
means supporting Said torches over, under, and On 
both sides of the metal member in positions to re 
move the surface from all sides of said member 
simultaneously, said torches being located in po 
sition to direct oxygen streams against each sur 
face with a directional component normal to the 
plane of a contiguous longitudinal surface and to 
ward the same edge as that toward which the 
streams of oxygen on said contiguous longitu 
dinal surface are directed so that the molten ma 
terial produced on the faces of the metal member 
is discharged from the diagonally opposite longi 
tudinal corners of the metal member. 

7. The combination of a rolling mill that pro 
duces blooms, billets, or the like, torch-support 
ing means near the path followed by the metal 
member, a torch. On the supporting means Con 
structed and arranged to direct streams of oxygen 
at an angle against the top face to remove the 
surface metal from that face, said streams having 
directional Components normal to a side face of 
the metal member, a similar torch for surfacing 
that side face with Oxygen jet Orifices that have 

60 meet and form a common stream that is dis 
charged along said longitudinal edge, and simi 
larly directing gas streams against the bottom 
face and other side face of the Work-piece at ob 
lique angles toward the longitudinal edge Common 
to the bottom face and said other side face so that 
the slag from these latter faces meets in a single 
stream and is discharged from the work-piece 
along a longitudinal edge of the bottom face. 

5. In a machine for removing surface metal 
from a bioom, billet, or the like, torch means lo 
cated in position to direct generally parallel 
streams of oxygen at an acute angle to the top sur 
face of the metal member and in directions that 
have components toward and normal to the plane 
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directional components normal to said top face so 
that the oxygen streams directed against said top 
and side surfaces converge toward the edge along 
which said side face meets the top face of the 
metal member, and other torches in position to di 
rect oxygen jets against the bottom face and other 
side face of the metal member at similar angles 
transverse of the length of Said member and to 
ward the edge at which the bottom face and said 
other side face intersect. 

8. Apparatus for removing metal simultaneously 
from contiguous faces of a metal member includ 
ing torch means with orifices disposed to direct a 
plurality of gas streams against the contiguous 
faces along lines which, when projected on the 
respective faces, extend at an acute angle toward 
the edge where said faces meet. 

9. Apparatus for surfacing a metal member as 
the member moves along a conveyer, said ap 
paratus comprising a supporting frame located at 
a gap in the conveyer, and torch means carried 
by the frame and having orifices that direct oxy 
gen streams against all of the longitudinal faces 
of the metal member as it travels lengthwise along 
the conveyer, said orifices being in such relation 
that they direct streams against contiguous faces 
along lines which, when projected on the respec 
tive faces, extend at transverse angles toward the 
common edge of said contiguous faces. 

JAMS E, ANORSON. 


