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o 45 mandrel for;,.piercing instrument and the lining are
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- To all whom 1,t1m1y concern:. | with a rota.r.y motion of high speed over the mandrel 3

~ Be it known that I, Jorn W. Orrurr, of Ellwood
' (City, Lawrence county, Pennsylvania, have invented
- a new and useful Improvement in the Manufacture of
5 Compound Pipes and Tubes, of which the following
- isa full, clear, and exact description, reference ‘being
~had to the accompanying drawings, forming part of
 this specification, in which— - o |
- Figure 1 is a sectional plan view illustrating the
10 piercingﬁ of an iron or steel billet and the application |
 of a thin tubular lining thereto; Fig. 2 ig a view similar
“to Fig. 1 illustrating the application of a thin tube to
& hol__l_-_:)W:billet; Fig. 3 illustrates the subsequent re-
ducing and welding operation; Fig. 4 shows a modified
' 15 apparatus, and Fig. 5 is a sectional elevation showing
how the lining is applied to the outside of the tube.
My invention provides means by which iron or steel
 piibes or pipes can be made with an interior lining
either of the same metal or of some other metal such as
40 nickel, applied in such manner that there shall be
- perfect contact of the lining without any intermediate
 body of scale or oxid. It also provides for the coating
~of such.pipes or tubes by the same operation in which
 they are manufactured and therefore without previous
- 25 pickling or cleansing, and with little or no increase in
" the cost of labor. The advantages which the inven-
tion affords in this respect are of great commercial im-
" portance and will be appreciated by those skilled In
- theart. | p .
30 .. The invention is especially applicable to coating
- iron or steel tubes with nickel or alloys of nickel, since
it enables me to obtain the advantages of a solid nickel
- tube without its high cost. The article is of excellent
-~ quality, the lining will not separate irom the tube
35 when subjected to manipulation in corrugating or
~-bending it, and no apparatus need be employed in its
© manufacture other than that now used in making

. scamless pipes and tubes. 1

. In practicing my invention, I pierce a heated blank

40 of iron or steel with a mandrel, preferably in the man-
" Tier in which billets are now usually pierced for the
. manufacture of weldless tubes, and simultaneously
. with this operation I apply an interior lining which

- e

~ follows the mandrel in its traverse of the billet. The

- preferably stationary, and the iron or steel billet or
. blank is’drawn over them by means of rolls, but the
o 'ef{oc}s/ 18 a‘progressive-‘piercing of the billet or blank’
~ - and’a simultaneous and progressive application of the
50 liing. o
~_ Apparatus suitable for the practice of the invention
L is-f--aﬁ'bwn in the drawing, in which 2, 2 represent an-

and pierce it from end to end. The mandrel 18 pro-

vided just forward of its place of largest diameter with

a shoulder 5, and against this shoulder I set the end
of o tube 6 of nickel or other desired metal which ex-

tends over the mandrel rod 7 and abuts against the

back-stop 8 or an extension 8’ thereof. As the pierced

billet passes over the mandrel, it is immediately de-

livered upon the lining 6 and passes over the surface
of the same,.fitting thereto with perfect contact. The
billet is thus delivered upon the lining without any
interval of time sufficient to oxidize the clean interior
surface exposed by the action of the mandrel, and at
the end of the operation it will be extended over the

lining from end to end. I then remove the lined tube

from the mandrel rod and heat it for a short time 1n a
furnace so as to prepare it for the swaging process, and
I then pass it between swaging rolls or other reduc-
ing apparatus, in which it is reduced and elongated
and thoroughly welded to the lining. Swaging rolls
suitable for this purpose are illustrated in Fig. 3, in
which 9, 9 arc the rolls and 10 is the mandrel-rod on
which the tube is rolled. This operation welds the

‘tube perfectly to the liming.

In Fig. 4 I show reducing rolls 11 and a mandrel 12
for reducing the tube and welding the lining thereto.
The compound tube may then be further reduced by
cold drawing, and as the lining and tube are perfectly
welded they will act in the same way as 1f they were
an integral piece of metal. |
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In Fig. 5 1 illustrate the zipplica,ticm of the invention

to the placing of a nickel coating on the outside of the

8O

tube. The nickel tube 67 to be applied as a coating 18 .

set around the piercing mandreél 7/, being centered by
a loose ring 13. As the billet 4 passes fromn the rolls
and is pierced by the mandrel it enters the coating and
it is then welded to the coating by reheating it and
passing it again through the piercing mill or through
the swaging mill. The fresh surface exposed on the
heated billet by the rolls 2 is delivered at once into
the coating before oxidation can occur.

If desired the invention may be practiced not only
in the piercing of steel billets and forming weldless
tubes and pipes, but in forcing a mandrel through a
tube or tubular blank 4/ previously formed either by

piercing or welding, and applying the tubular lining

simultaneously and progressively to the clean surface
exposed by the mandrel, as described above. |

Apparatus of many different kinds may be employed
in the practice of my invention, since

What I claim is:— |
1. The method herein described which consisfs In shap-

. _gum-ly-m@ged_ rolls or disks which force the'billet-ﬁl | ing a neated metal billet by pressure and simultaneously
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- Dblank ; substantially as described. o
- - 4.. The method: herein. described. of making. a: compound | -
‘tube or pipe which consists in piercing a metal biank, angd !

=

-

and prégres_sivelj- teleseoyiﬂg a;' metal tube with the shaped

blank ; substantially as described.

2. The method hereini described which consists in pierc-
ing a heated metal billet, and simultaneously and progress-

ively forcing a metal tube into the cavity of the ‘shaped
blank ; substantially as described. - | 3 S
+ 3. The method herein described which consisty in, shap-

~ 1hg a heated metal billet, and simultaneously and 'progress-_
ively applying a metal tube to the shaped blank and sop- |
sequently welding the tube to the surface of the shaped |
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simultaneously forcing a metal tube into the cavity of the
shaped blank ; substantially as described. .- 15

5. The method herein described of making a compound -~ -
tube or pipe which- consists in piercing- and shaping a
- metal blank into a tubular form and simultaneously apply- o

- ing agnetal tube te the exposed surface. of the tubular por- -
tion ; subsiantialy as. described, | SR :

- In testimony whereof, I have herél;ntb _sét my hand. - -

- - - JOBN W. OFFUTT.
- Witnesses: T |
- THomMAS W. BAKEWELL,

© " H. M. CORWIN. -
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