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To all whom *it may concem: ' . 

Be it known that I, GEORGE H. EVERSON, a 
citizen of the United States, residing at Pitts 

4 burg, in the County of Allegheny and State 
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of Pennsylvania, have invented certain new 
and useful Improvements in the Manufac 

Iture of Componnd Tubes, of which the fol 
lowing is a speci?cation, reference being had 
therein to the accompanying drawing. 
Heretofore in the manufacture of com 

pound tubes, that is-tubes lined with brass, 
copper„ aluminum, and other ?netals, it has 
been necessary to have an outer steel or iron 
tube of larger diameter than the same tube 
when ?nished in order to receive the inner 
tube, the combined tubes being then rolled 
down to standard commercial size. In this 
practice, di?iculty is experienced in obtain 
'?ng tubes of proper initial size as the sizes 
required are just a little larger than the 
standards followed by tube manufacturers. 
.One object of the invention is to obviate 

this di?iculty by using tubes of standard size, 
the tubes being expanded in the compound 
ing operation, and then rolled down inthe 
?nish?ng process to standard size. ' 
A _further object is to provide an improved ' 

method of manipulating the tubes in the 
process of ?initing them, whereby their union 
is made more positive and the adherence of' 
one 'to the other more secure than heretofore. 
In the accompanying drawing, Figures 1, 

2, 3 and 4 are views illustrating the several 
steps of theimproved method. 
Referring to the drawing, 2 designates a 

mandrel formed preferably of high carbon ~ 
steel, and hence so hard that it need not be 
tempered to withstand the work. One end 
of this mandrel is reduced and threaded, as 
indicated at 3, to receive the detachable bulb 
shaped expander 4 and securing nut 3”. The 
opposíte end of the mandrel is formed with 
the usual grip-hold 2'. The' mandrel is 
heated by any suitable means and a relatively 
short and thick tubular billet 5 of brass, cop 
per, aluminum or other lining metal is 
placed thereon and rolled down to form the 
inner tube' or lining 6. With the mandrel at 
a temperature of about 600 degrees Fahren 
heit, this rolling down and elongating proc 
_ess is greatly facilitated, as thereby' the lin 
ing material is heated and given greater duc 
tility. And furthermore, with the inner 
tubethus heated it expands more readily 
within the outer tube as required by a subse 
quent step of the process. After the. inner 

mandrel with the inner tube thereon is in 
serted within outer tube 7 , the latter being 
of standard size. Then with the'expander 4 
in position, the assembled tubes and mandrel 
are arranged in a draw-bench, 8 being the 
draw head there'of, and the mandrel is with 
drawn, as shown in Fig. 3. When being 
thus withdrawn, bulb 4 expands the inner 
tube, causing it to tightly fit the outer tube, 
and the bulb is of such size as, at the same 
time, to appreciably expand the outer tube 7, 
thus making its diameter slightly greater 
than standard. This slight enlargement is 
eliminated'and the compound tube again re 
duced to standard size by the last ste of the 
process which consists in inserting a ishing 
mandrel 9, and rolling the compound tube 
thereon for the purpose of insuring the 
union between the outer and inner tubes at 
all points. The ?nishing mandrel is pref 
erably heated, a desirable method of heating 
being that described in Letters Patent grant 
Led me June 3, 1902, No. 701,(393. With the 
?nishin mandrel heated, the inner tube is 
not chil ed, and the contraction of the man 
drel when cooling' is su?icient .to loosen it 
and ermit of its ready removal. 

I c. aim :- ^ 

1. The method of manufacturing com 
pound tubes consisting in expanding the in 
ner tube into tight engagement with the 
outer tube and at the same time expanding 
the outer tube, and then contracting the 
united and expanded tubes. 

pound tubes consistin in rolling the inner 
tube on a mandrel, %a 
and mandrel within the outer tube, remov 
ingjthe mandrel and at the same time eX 
'panding the inner tube into engagement 
with the outer tube, and then rolling the 
tubes. i 

3. The method of manufacturing com 

2. The method of manufacturing com-' 

'i tube has been rolled down to proper gage, the ' 
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cing the inner tube i 
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pound tubes consisting in rolling the inner - 
tube 'on a heated mandrel, placing the heated 
mandrel and the rolled inner 'tube within 
the outer tube, removing the mandrel and 
expandin the inner tube into tight engage 
ment wit the outer tube, and rolling the 
united tubes. - 

4. 'The method of manufacturing com 
pound tubes consisting in rolling the inner 
tube on a heated mandrel, placing the heated 
mandrel and the inner tube within the outer 
tube, removing the mandrel, expanding the 
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10 her tube in tight engagement with_ 
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inner tube into ̀ ?ght engagement with the 
oute?t? tube and at the same time expanding› 
the outer tube, and then contraetr?ng the 1' 
united tubes. 

5. The method of manufacturing com 
pound tubes consistin in rolling the im?er 
tube on a heated man rel, lacing the man 
drel and inner tube within t??e outer tube, re 
moving the mandrel and expandingi?the in 

t e outer 

904389 

tube' and at the same time expanding the, 
outer tube, and then rolling the united tubes 
on a heated mandrel' for contracting the 
same. 
In testimony whereof I aí?x my signature 1.3 

in presence of two witnesses. › 
› , GEORGE H. EVERSON. 

e witnesses: ' 

J NESBIT, 
ALEX. S. MABON. 


