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SKELP RETORT

James L. Anderson, Closter, N. J., assignor to Alr
Reduction Company, Incorporated, New York,
N. Y., a corpomtion of New York .

Original application December 26, 1933, Serial No.
403,901, Divided and this application October
31, 1935, Serial No. 47,590 ‘

12 Claims.

This invention relates to apparatus for heat-
ing the edges of the skelp in the meanufacture of
welded pipe and tubing. :

. The most widely used method of making weld-
ed pipe and tubing is the bell-weld process in
which flat skelps are highly heated in a fur-
nace and then drawn from the furnace through
a bell die which forms the skelp into a tube and
brings the edges together under pressure to make
the weld. In modifications of this process the
skelp is pulled through rolls which serve as ro-
tating dies, or Instead of being pulled through

ies by a drawbench is advanced by power ap-
plied to the forming or welding roils themselves.

Numerous difficulties have been experienced in
heating the skelp to a welding condition. Some
material can not stand the high furnace tem-
perature without having its desired character-
istics destroyed, and it has not been possible to
make such material into pipe or tubing by the
bell-weld method. Some skelps react with the
gilica to the furnace bottom to form a coeting
of “enamel” on the surface of the pipe. This

coating prevents satisfactory galvanizing of the -

pipe. No economical method of removing this
enamel coating from new pipe is known, but

after pipes have been in service for a long time .

the coating flakes off the inside surface and may
cause serious grouble in valves or other rvestrict-
ed. portions of the system.

Loss of physical strength of the skelp at the
high furnace temperature sometimes causes cav-
ing of the seam during welding and sometimes
causes the skelp to break under the strain of

pulling through the bell or other closing die. .

Skelp which is not left in the furnace long
enough does not make a satisfactory weld, bub
skelp left in the furnace too long may be de-
stroyed or so weakened that the drawing opera-
tion can not be successfully performed.

Efforts have been made to concentrate the
heat in the skelp edges so that the body of the
skelp need not be heated to such & high tem-
perature, but so far as I am aware the only edge-
heating process which has met with outstanding
success is the one described in my copending ab-
plication Serial No. 703,801, filed December 26,
1933, (now Patent No. 2,040,164, dated May 12,
1636, of which this case is & division.

Tt is an object of this invention to provide ap-
paratus for heating the edges of the skelp when
meking pipe or tubing according to the method
geseribed in sald copending application.

" Another object of the invention is to provide
tmproved apparatus for heating tre edge faces

(CL 205—9)

of a skelp with gas while the skelp moves toward
a bell or other closing die. Another object is to
guide the skelp accurately and maintain the edge
faces in ‘a substantially constent relation to the
heating means so that the edge faces are heated
uniformly. ‘
“The inven{ion comprises a retort adapted to be
located between the furnace and welding bell
in conventional bell-weld pipe mills, but also
suitable for raising the temperature of the edges 10
of skelp which has had little or no pre-heat-
ing. The retort includes chambers through
which the edges of the skelp travel and in which
the edge faces are heated by ges fo a tempera-
ture suitabie for welding. - 18
Another object of the invention is to provide
an edge-heating retort in which the products of
combustion of heating Sames are cficiently utis

: lized to heat the metal back from the edge. faces

so as to reduce conduction losses. One feature 2¢
of the invention is & retort comstruction which
causes the envelope gases of oxy-hydrocarbon
fuel flames, as for example the oxyacetylene
fiame, to blanket the edge portions of the skelp
with & reducing atmosphere and to burn in the 25
vicinity of the edge faces in order to assisé the
hesating action of the primary flames.

Another object of the invention is to provide
& heating retort with skelp-supporting and guid-
ing surfaces which permit free passage of the 30
tongs for welding with a drawbench. -

Other objects, features and advantages of the
invention will appear or be pointed oub a8 the
specifications proceeds. :

Tn the sccompanying drawings, forming part 36
hereof: .

Fig. 1 is a diagrammatic side view, partly in
elevation and partly in section, showing the re-
tort apparatus of this invention instalied between
a skelp heating furnace and & drawbench for 40 .

-puiting additional heat intoc the edges of the
skelp before the skelp is pulled through & bell die
_on the head-block of the drawbench;

ig. 2 is a plan view, partly in section, of the
apparetus shown in Fig. 1;- . L

Fig. 3 is o view on a larger scale taken on the
line 3—3 of Fig. 1, showing the enfrance end of
the retort and the skelp-guiding means;

Fig. 4 is 2 plan view, on a still larger scale, of
the retort and skelp guide, with the upper portion 50
reraoved to show the torches. The high tem-
perature cones of the flames areindicated in their -
relation to -the skelp edges, no attempt being .
made, however, to show the envelope flame and
gases; . ' 85
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Fig. 5 is a transverse section on the line 5—5
of Fig. 4, with the upper part of the retort in

- place;
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Fig. 6 is an edge view, on a yet larger scale, of
one of the burner blocks; -

Fig. 7 is a plan view of the retort with the top
In place. - This view illustrates a disposition of
jet passages and gas channels which extends

these regions of heating beyond the effective

length of the systems of jet orifices; and

Fig. 8 is an enlarged cross-section through a
portion of the skelp and one of the burner blocks.

4 skelp heating furnace {0 hds an entrance i
at one end through which skelps 12 are intro-
duced into the furnace to lie on the bottom 13
untll they become highly heated. The skelps
are withdrawn one at & time through g discharge
opening (4. The hot gases which heat the fur-
nace may enter through flues' 16 and pass out of
the skelp heating chamber through flues 1.

In a bell-weld plant, the heated skelp is moved
from the furnace and through a bell { 8, which
constitutes a forming and welding die, by pull
applied to the forward end of the skelp and ex-
erted by the chain 19 of a drawbench 20. The
drawbench may be pivotally supported at 21 at

_1ts end remote from the furnace and at its end
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near the furnace may be supported by wheels 22
movable on a track 23, so that the drawbench
can be shifted into line with each skelp next
to be drawn from the furnace. The chain of the
drawbench is constantly driven by a motor 24
through gearing 25.

While the skelp is being drawn, the bell 18 is -

supported against a head-block 27 mounted on
the drawbench at some distance from the skelp
discharge opening of the furnace. The skelps are
withdrawn from the furnace by tongs 29, which
are passed through the bell andg engaged with the
front end of a skelp. When the skelp is ready
to be drawn, the end of the tongs is hooked in g
dog 30 on the drawbench chain, whereupon the
skelp is pulled through the forming and welding
bell.

Means for heating the skelp edges are mounted
on a base 32 forming an extension of the frame
of the drawbench projecting into proximity to
the front of the furnace. The intense heating
instrumentalities here disposed comprise two
elongated burner blocks 33 arranged at opposite
sides of the path of the skelp. These burners
are of the type which is adapted to handle a mix-
ture of oxygen and hydrocarbon gas supplied un-
der pressure and to deliver the mixture through a
multiplicity of flame jet orifices 34 (Figs. 4 and
5). Each burner block is supplied with the gases
through a stock 35 to which pipes 36, 3T are con-
nected to conduct the gases from the sources of

- supply. The pressures of the gases supplied to

)

- longitudinal passages in the blocks and

the burners are regulated by adjustable pressure
regulators (not shown), and the respective flows
are further adjusted by oxygen and fuel valves

38 and 39, shown in Fig. 5, these valves being

disposed at a convenient control station. ‘The
Internal ' passages in the stocks and burner
blocks need not be illustrated in detail. Suffice
it to say that the oxygen and fuel gas, the latter
preferably acetylene, are mixed by suitable mix-
ers in the stocks 35 or.in the stems 358 of the
burner blocks, that the mixture is distributed by
issues
in jets through the orifices 34,
Ing of these jets creates a very high tempera-
ture. With a mixture of oxygen and hydro-
carbca, such as acetylene for €xample, the

and that the burn-.
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amount of pure oxygen mixed with the fuel gas
is much less than the amount required for com-
bustion, the highest temperature being realized
at or very near the tips of the inner cones of the
flames, which represent the primary stage of
combustion. These cones are relatively short,

. and in order to obtain an edge heating sufficiently

uniform for best results it is important to main-
tain a substantially uniform spacing of the skelp
edges from the torches or burner blocks 33. In
the case of a ribbon flame of oxygen and acety-
lene, which may be employed, the cone may ex-
tend about an eighth of an inch from the outlet
of a slit orifice, whereas with small, individual
orifices such as shown in the drawings the cones
may extend a quarter of an inch or more.

A retort 40 is secured to the base 32. The
burner blocks 33 are housed in chambers 41.
The retort comprises two transversely spaced re-
tort bodies 42, each of which comprises upper and
lower sections 43, 44, which are hollowed tg form:
the chamber 41 and have mating portions 45, 46
at the front and rear ends, Shims 47, 48 are
breferably interposed between these mating por-

_tions to establish the proper vertical distance

between surfaces 49 and 50 of the retort sections,
These surfaces overlap the upper and lower sides
of the skelp, for a limited distance inward from
the skelp edge, and are: spaced by a distence
slightly greater than the thickness of the skelp to
permit free movement of the skelp but at the
same time make it fairly straight, without undue
resistance if it is more or less undulatory. -

Guidance of ‘the skelp in the lateral sense'is
eéven more important, and in g ‘drawbench operg-
tion this guidance is particularly useful at the
entrance to the region of edge treatment, or be-
fore that region is reached by the successive
cross-sections of the skelp. The forward shims
47 of the two retort bodies may be made to serve
as these edge guides. The rear shims 48 may
also guide the edges, but it is not necessary that
they do so. The shims acting as edge guides may
be made of, or plated at their edges with copper
or other metal which will not tend to stick to, or
be readily worn by, the edges of the hot skelp
drawn from the furnace, Too close lateral con-
finement of the edges of the skelp is not permis-
sible, but I have ascertained that a totgl lateral
clearance may be given which will be ample to
allow for variations in the skelp width and for
bractical operation and still keep the skelp edges
suitably spaced from the orifice faces of the
blocks 33.

. The blocKs 38 are provided with slotted ears 51
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through which clamping screws ‘52 pass into

bosses on the lower retort sections, on which the
burners are supported and trued. The slots in
the ears extending transversely to the length of
the burner blocks make it Dbossible to set the
burners at the Jprecise position of retreat with
respect to the edge guides which is desirable
under particular conditions, .

The upper and lower sections of each retort
body, together with the shims or guides, are
clamped together by screws 53. Other screws 54
Inay secure the retort bodies to the base. For a
glven width of skelp and given size of pipe it'is not
necessary to vary the transverse distance between
the edge guides or the two sides of the retort, but
such adjustment may be provided for, either to
take care of different pipe sizes, or to meet other
conditions that may be encountered. For such
burposes the mating portions of the retort bodies
may be provided with slots 55 extending in the
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transverse direction, through which slots securing
screws 54 are passed into the base. .

The forward ends of the retort guide bodies,
that is to say the ends nearest the furnace, are
formed with flaring entrances 51 for the skelp.

The retort sections have cooling passages 14,
through which water is passed from and to pipes
58. The retort may be made of cast-iron, but
with bronze castings the water cooling is more
effective and the retort is more durable. The
burner blocks are provided with cooling passages
12, and water is conducted to and from these pas-

" sages by pipes 13.
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Each of the retort chambers 41 is open on the’

side through which the burner block enters the
chamber and there is sufficient space around the

purner blocks .of these chambers to permit the.

air to reach the envelope gases, which are released
from the flame cones, and burn these gases in the
region of the skelp edges. 1t is sufficient to draw
in this atmospheric .air, but the air may be sup-
plied under slight pressure.

-YWhen the retort is used with oxy-fuel flames
giving off envelope gases which are actively re-
ducing, as is the envelope of the oxyacetylene
flame, these gases react, at the high temperature
to which the edges are heated, with detrimental
oxides present on the portions to be welded and
completely ~deoxidize them. The burning en-
velope gases Or products of combustion pass in-
ward from the edges across the upper and lower
surfaces of the skelp and heat the metal to re-
duce conduction losses from the edge faces. In

order to apply the burning envelope gases more

effectively, the surfaces 49, 50 of the retort sec-
tions which overlap the lateral portions of .the
skelp may be grooved to provide channels 68 in
line with the jet orifices 38. The jet orifices and
the channels may be perpendicular to the skelp
edges, as shown in Fig. 4, or the forward and
rearward groups of orifices and channels may he
inclined against and with the direction of move-
ment of the skelps, respectively, in order to elon-
over which the superheating
and purifying is effected, as shown in Fig. 7.
Fig. 6 shows the orifice face of a block 32 hav-
ing forty-four small jet orifices arranged in pairs
so as to cover the width of the edge faces, 88
shown in Fig. 8. With this kind of block close
vertical confinement of the edges is not necessary.
However, a single line of jets may be employed,
the jets may be staggered at slightly higher and
jower levels, or ribbon flame slots may be used.
The retort has been deseribed in connection
with bell-welding but it is not limited to that field
and can be employed, with or without preheat-
ing of the skelp, in connection with idle forming
and welding rolls used as rotating dies instead
of a bell die, or in connection with driven rolls
for driving, forming and welding the skelp with-
out a draw-bench.
I claim: . .
i. Apparatus for making welded pipe or tubing
comprising a retort having portions adapted to
accommodate the edges of a skelp while the skelp
is drawn through the retort with continuous lon-
gitudinal motion, surfaces on the retort in posi-
tions to guide the edges of said skelp to limit its
transverse movement in the retort, other guide
surfaces above and below the skelp to prevent any
substantial vertical variation in the positions of
the skelp edges, and means for directing jets of
gas against the edge faces of the skelp as it passes
through the retort in the transverse and vertical
ranges imposed by the guiding surfaces.

- pers adjacent the torch so that the

3

2. Apparatus for the manufacture of welded
tubes including a retort for heating the edges of
the metal before the metal is bent into tubular
form, sald retort including spaced channels on
opposite sides of the metal stock in position to
receive the stock edges, said channels. having
surfaces for supporting and transversely guiding
the metal stock as it is moved through the retort
with continuous motion, chambers into which the
channels open along a portion- of their length,
said chambers being in such relation to the chan-
nels that the edges of the metal stock extend into
the chambers while moving through the retort,
and means for increasing the temperature of said
edges while they pass through the chambers.’

3. A skelp heating retort having a chamber
in position to receive each of the edges of the
skelp while said skelp is moved through the retort
with continuous motion, guide surfaces on the
retort for confining the skelp against any sub-
stantial displacement normal to its direction of
movement through the retort so that the edges
are held within a limited range of vertical move-
ment and the extent of the edges into the cham-
pers remains substantially constant, a block with
a perforate face extending along the length of the
edge face of the skelp in each chamber and gener-
ally parallel to said edge face, and means for de-
livering gas through the perforations in the face
of each block and against the edge face of the
skelp. i ) .

4. Apparatus for preparing skelp for welding
by the application of gas to the edges, includ-
ing guiding surfaces above and below the skelp
and spaced by a distance slightly greater than
the thickness of the skelp, said guidng surfaces

extending for a susbtantial distance in the direc--

tion in which the skelp travels, and extending
inward from each edge of the skelp for a short
distance, chambers to which the edge faces of
the skelp are exposed for applying gas to said
edge faces, and walls closing the ends of the
chambers and having guide surfaces for limiting
movement of the skelp transversely of its direc-
tion of travel through the retort. - :

5. A retort for heating the edges of a moving
skelp, including parallel channels in which the
opposite edges of the skelp are guided vertically
and transversely, each of said channels compris-
ing upper and lower surfaces extending inward
across the upper and lower sides of the skelp, for
a short distance from either edge of the skelp,
and spaced by a distance slightly greater than the
thickness of the skelp whereby the surfaces
smooth out undulations in the skelp, chambers
communicating with the channels adjacent the
edge faces of the skelp, and means associated
with said chambers for applying gas to the edges
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to raise their temperature as they travel through .

the channels. . .

6. Apparatus for heating the edges of a moving
skelp, including gas torches for directing longi-
tudinally extending systems of flame against the
edges of the skelp, guides for maintaining the
edge faces of the skelpata substantially constant
spacing from the torches, and means confining
the products of combustion close to the surface of
the skelp to heat the metal back of the edge faces

60

65

as said products of combustion flow inward from -

the edges and over the surface of the skelp.
7. A skelp heating retort having two chambers,

_a torch in each chamber, parallel channels in the

retort for receiving the edges of the skelp, each
of said channels opening into one of the cham-
edge of the
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skelp in the channel is exposed to the heat of
flame jets issuing from the torch, guide surfaces
on the retort for maintaining the edge faces of
the skelp at a substantially constant spacing
from the torches, and passages opening into the
chambers for the admission of air to' burn en-
velope gases from the torch flames in the region
of the skelp edges.

8. A retort for heating the edges of a moving
skelp including means for supporting the skelp,
guide members including a block overlying the top
surface of the skelp for a distance back from one
edge and another block overlying the top sure
face of the skelp for a distance back from the
other edge, the blocks being spaced so that they
do not cover the center portion of the strip but

leave an open space for tongs to pass between -

them, and torches for directing flame jets against
the edge faces of the moving skelp confined be-
tween said supporting means and overlying blocks.

9. A skelp heating retort comprising right and
left retort bodies, each of which has a surface
which extends under the skelp for a distance
back from the edge face of said skelp and an-
other surface which extends over the top side of
the skelp for a short distance back from the edge
face, said surfaces being spaced by a distance
slightly greater than the thickness of the skelp
50 that they do not confine the movement of flat
skelp but serve to smooth out waves of substan-
tial amplitude, a common frame on which said
retort bodies are slidably mounted, means hold-
ing them fixed in a set relation on the frame with
space between them for the passage of skelp
tongs, and means for heating the edges of the
skelp while it passes between sald surfaces of the
retort bodies.

10. A retort comprising a channeled body for
heating each edge of the skelp, the channel in
each body having guiding surfaces which extend
over and under the adjacent edge portion of the
skelp, grooves in the surface which extend under
the skelp for conducting gas, which is directed
against the edge face, across the under side of
the skelp inward from said edge face, the guid-

2,053,235

ing surfaces above and below the skelp being
spaced by a distance slightly greater than the
thickness of the skelp so that any substantial
undulations in the skelp are smoothed out by said
channel but when the skelp rests on the retort
surface beneath it there is a space for the flow
of gas between the top side of the skelp and the
surface of the retort which extends over the skelp,
and torches for directing flame jets against the
edge faces of the skelp as it moves through said
channels. .

11. Apparatus for heating the edge faces of a
moving skelp including a retort having channels
through which the edge portions of the skelp
travel, each channel having a surface extending
over a portion of the top side of the skelp and &
supporting surface extending under the edge por-
tion of the skelp, a chamber in each.side of the
retort opening into the adjacent channel ‘along
a substantial length of the channel in position to

- expose the edge face of the skelp in the channel

to the flames of a torch located in said chamber,
and grooves in said surfaces above and below the
skelp, and disposed in position to conduct the
products of combustion away from the torch and
over the upper and lower surfaces of the skelp.
12. Apparatus for heating the edge faces of a
moving skelp, comprising a base, two retort bodies
edch comprising upper and lower blocks, means
in the retort bodies for raising the temperature
of the skelp edges, means connecting the blocks
of each retort body to each other and to the base

but adjustable to change the spacing between the )

retort bodies in accordance with the width of the
skelp to be heated, and channels in the confront-
ing faces of the retort bodies for supporting and
guiding the edge portions of the skelp, said chan-
nels being of a width to cover a relatively narrow
part of each edge portion of the skelp and being
located at a substantial distance above the base
so that there is amiple space between the retort
bodies and between the channel level and the
base for the passage of tongs when pulling the
front part of a skelp through the retort.
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