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239,657 

METHOD FOR, COAENG TJEENG 
Walter Brown, Eeramoss Beach, Calif. 

Application January 21, 1941, Serial No. 35,346 
4 Claims. (C. 117-9) 

he invegation relates to the manufacture of 
tubing comprising a plurality of integrated layers 
of different metals. More specifically, the inven 
tion relates to the method and apparatus for 
lighing or coating tubing formed of one met2. 
with another metal which is integrated there 
With. Seretofore tubes or cylindrical shells have 
been coated with another metal-by neiting the 
coating metal within the tube to be coated which 
latter is substantially sealed to Amaintain thereira 
a non-oxidizing atmosphere. After the melting 
of the coating metal, the tube is transferred to 
8, spinning apparatus which distributes the 
nolten metal to for Ina, Inform coating around 
the surface of the tube. It has been fougad, 
however, that in such process the molten metal 
will be containinated by its contact with the 
heated surface of the tube so as to objectionally 
change its characteristics. 

it is the object of the instant invention to 
obtain s, nethod in which the coating metal 
&rad the tie are separately heated and are only 
in contact with each other for a brief interval 
it ring the spianing operation. It is, however, 
secessay to protect the starface of the tube Waici, 
is lo be coated against Ciddiator, during the 
esting groccess. Eise in Veration, herefore, Con 

sists in the Gaethod & End the app$3ratus as here 
is site set fora. 

ER the disavings: 
Figtre is a longitudiina section through the 

Stace to be coated prior to the introduction of 
the noitera Zmetal; 
:Figure 2 illustrates the method of 

ke rioter retail into the tube; 
3ge 3 is a COSS Sector fustrating the spin 

ining Ogasation; 
Figure is a vestica longitidine section. 

8through a 28Saig for coating the tube oth 
inside sail caside the gaRae 

Sigure is as 5 gigiala View through & slighly 
2Cdified coastactic; a s 

Figure 6 is a top plan view of Figure 4, with 
the closure plugiemoved; 

Eigtre is a gara yies of the closure head; 
Sigare 8 is a section on line 3-3 of Sigure ; 

and 
Figure 9 is a top plan view of Figure 5 with the 

closure pig removed. 
As illustrated in Figure i, A is a tube which 

ig to be lined with another metal. 8 is a head 
for closing one end of the tube being preferably 
welded thereto as indicated at C. D is a cen 
trally apertured head for closing the opposite 
end of the tube which also is preferably secured 

introducing 

5 

raised to the desired temperature. 
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by welding. E is a tapering plug formed of 
graphite or other refractory material which is 
adapted to close the aperture in the head D. F. 
is a small vent aperture, preferably in the plug 
E, which Will per it the escape of gases from 
the interior of the tube. 

the tube A or a series of tubes of this char'- 
acter are placed within a heating furnace and 

When prop 
erly heated, the plug E is removed, a funnel is 
inserted into the aperture in the head D 2nd a 
staitable quantity of the Colten lining metal is 
introduced through said funnel into the tube. 
3During this step the tube is preferably held in 
inclined position. So that the molten netal Willi 
for 2 col in the lower end portion. The fan 
nel is then removed, the plug E. Keinserted to 
close the gyperture after which the tube is transe 
ferred to a spinning apparats such as illustrated 
in Sigure 3. This will rapidly rotate the tube so 
as to unifornly distribute the noiten metai by 
Centrifugal action. After cooling, the heads 38 
and D are removed from the tube and may be re 
ised in connection with other tubes. By his 
Yethod, the noten metal only contacts Yith the 
theated tube of a Comparatively short time in-, 
terval and, therefore, does not also the neta 
of the tube to any objectionable extent. 
The process as thus far descariced is pare 

ticularly applicable for the lining of compara 
tively long tabes. Where it is desired to act. 
only line the tube out also to externally coat it, 

asy erogloy the apparatus as illustrated ira 
3igures 3 to 8. As shown in figure 4, C is & 
cylindrica container of slightly ages 8 meter 

SS2 the tie A' Which is to be coated. It is a 

659 

3 

Re2 for closing the lower end of the contgie 
G. This head has an inner concentric portion 
of Samale diameter adapted to be inserted a 
the lower end of the tube A to properly cerate 
the SErie Within the container G. The container 
G is of greater height than the tube 3' and 
has inserted in its upper end a head I formed 
of graphite or refractory material and whica, 
a cooperation. With the head ::, centers the 

tube A. The head I is preferably formed with 
a central recess J in its upper portion "Which 
is connected by radial channels 5 with the space 
between the tube A and container G. The tube 
A is also provided at its upper end with notches 

establishing communication between the in 
terior of the tube and the annular space be 
tween the tube and the container. A? is a 
upper closure head preferably of metal which 
is welded to the container G and serves to hold 



2 
the head I in position. The head M is centrally 
apertured to receive a removable closure plug N. 
With this construction, the container G and 

its enclosed tube are first heated to the desired 
temperature after which the plug N is removed 
and molten coating metal is introduced through 
the central aperture into the recess J. From here 
it will flow into the radial channels K to the 
space between the tube and container first filling 
this space. and later overflowing through the 
notches L. into the tube where it will form a pool 
at the lower end. The device is then transferred 
to the spinning rolls which will distribute the 
molten metal within the tube by centrifugal 
action. w 

Figure 5 shows a construction similar to Fig 
uré 4 differing therefrom only in substituting a 
convex metallic head O for the graphite head. 
What I claim as my invention is: 
1. The method of coating metallic tubes with 

a different metal layer of substantial thickness 
comprising heating the Surface to be coated to a 
high temperature within a substantially closed 
cylinder containing a non-oxidizing atmosphere, 
separately melting the coating metal, opening 
said cylinder and introducing through said open 
ing a quantity of the molten metal, and spinning 
the cylinder to distribute the molten metal uni 
formly over said surface and to solidify the same 
before contamination occurs. 

2. The method of coating metallic tubes with 
a different metal layer of substantial thickness 
comprising heating the surface to be coated to 
a high temperature within a cylinder having sub 
stantially closed ends and containing a non 
oxidizing atmosphere, separately melting the 
coating metal, Opening one end of said cylinder 
and introducing through said opening a quantity 
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of the molten metal, closing said opening, and 
spinning said cylinder to distribute the molten 
metal over said surface and to solidify the same 
before contamination occurs. 

3. The method of lining tubes with a different 
metal layer of substantial thickness comprising 
closing the opposite ends of a tube to maintain 
therein a non-oxidizing atmosphere, heating the 

O 
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tube to a high temperature, separately melting 
the coating metal, opening a central port in 
one of the closed ends of the tube and intro 
ducing through said port a quantity of the 
molten metal while said tube is in an inclined 
position, closing said port, and spinning the tube 
with its axis horizontal to uniformly distribute 
the molten metal about the inner surface thereof 
and to solidify the same before contamination 
occurs. . 

4. The method of coating tubes upon both 
the inner. and outer surfaces thereof with a 
different metal in layers of substantial thick 
ness comprising positioning a tube concentrically 
within a cylindrical container with an annular 
space between the tube and container, closing 
the opposite ends of said container to maintain 
therein a non-oxidizing atmosphere, heating the 
container and the tube therein to a high tem 
perature, separately melting the coating metal, 
opening one of the closed ends of the tube and 
introducing through said opening a quantity of 
the molten metal, and spinning the cylindrical 
container to distribute the molten metal by cen 
trifugal action around the inner surface of said 
tube also filling the annular space surrounding 
said tube to solidify the molten metal before con 
tamination occurs. 
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