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PROVISIONAL SPECIFICATION.
Improvements relating to the Manufacture of Tubes.

We, Avrzep Mizwarn Rsyxorps, Manufacturer, snd Jomx Twmomas Hrwrrr,
Foreman, both of Newtown Row, in the City of Birmingham, do hereby declare
the nature of this invention to be as follows:—

This invention consists of improvements relating to the manufacture of seam-
less steel and other tubes foy boi for cycle construction, and for other purposes,
our object being to readily produce such tubes with a varying distribution of
metal, or with the ends or other required parts of a greater thickness than the
body of the tubes,

In the manufacture of tubes in socordance with our invention having o parallel
or uniform bore or internal dismeter, we draw the tube in an ordinary menner to
a suitable thickness, and we subsequently further draw it upon a mandrel which
is necked down or reduced in dismeter ot the parts correspending with the re-
quired thickened K:rtiou of the tube. In such drawing a tube is produced with
& parallel or external diameter, but with an internal diameter corre-
lpond" withbﬂu vsridig in the dismete:d of its mandrel. The tube with its
man is subjected to action of an ordinary reeling or releasing machine
and the tube is then withdrawn from the mandrel in the draw-bench, the man-
drel being attached to the outer end of the bench. During the withdrawal of the
tube the thickened portions of the metal are raised, and on the complete removal
from the mandrel & tube is produced of uniform bore or internal diameter but
with an additional thickness of metal on the exterior at the ends or other re-

uired parta A bulb or plug mandrel is afterwards drawn through the tube if
auind, to accurately fini ¢ interior to the required wize.

In the manufacture of tubes having & varying thickness of metal but with
uniform external diameter for cycle construction and other purposes, we first make
the tube with the thickened parts forming external projections, in the manner
hereinbefore described, and we then subject the tube to a further drawing for the
pu of returning the external projections to the level of the body of the tube,
the additional ing thus sgain di within the tube or in the position
it was originally compe to assume when drawn upon the mandrel with the
necked or reduced parts.

In drawing tubes with thickened ends the mandrel can be made sufficiently long
and be eo shaped as to enable two or more of such tubes to be formed in one piece
whli:himmltothel required. b Jesgth

[ avoid wasting the tube by nosing or tagging each lem repara-
tory to drawing, we sometimes une a screwed t%em fomedgwith a head c?r collar
which fits loolgz in the tube; such collar bears against an internal flange formed
on the end of the tube. A sleeve is screwed over the stem and grips the flanged
end of the tube against the collar of the stem, which is prevented from turning

40 by interlocking or engaging with the end of the mandrel inserted through the

open end of the tube,
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The tube with ita mandrel is drawn through the die and is afterwards with-
drawn from the maundrel as before described. )

In the manufacture of tubes having a tapering thickness of metal, a required
length of tube with a parallel thickness of m hae one end flanged in or par-
tially closed. Buch internally flanged end of the tube is gripped between the
extremity of a suitably tapered mandrel and a plug which is screwed into the
mandrel and serves as a gripping piece for the drawmg of the tube and mandrel
through the draw-bench ﬁ Axer the drawing the tapered tube and its mandrel
can be subjected to the action of a releasing or reeling machine, and then on
unscrewing the plug the mandrel can be withdrawn in the draw-bench from the
end of the tube opposite to that on which the internal flange is formed, the tube
sbutting against a sharp edged die. The tube can be subsequently drawn through
a sizing die by means of o stem having a collar or enlarged end for abutting
against the internal flange, which is :gemrd.: cut off in any ordinary manner,

We modify the shape and construction of the mandrels and dies and other tools
mpl.c;y.:.i in the application of our invention, to suit the particular class of tubes
requi

Dated this 25th day of October 1897,

MARKS & CLERK,
18, Seuthampton Buildings, London, W.C., and
13, Temple Street, Birmingham.

COMPLETE SPECIFICATION.
Improvements relating to the Manufacture of Tubes.

We, Avexep Muwarnp Reyvonps, Manufacturer, and Joux Tromas Hrwrrr,
Foreman, both of Newtown Row, in the City of Birmingham, do hereby declare
the nature of this invention and in what manner the same is to be ormed to
be particularly described and ascertained in and by the following statement :—

This invention consists of improvements relating to the manufacture of seam-
less steel and other tubes for boilers, for ¢ construction, and for other

purposes,
and especi &tothe roduction of such tubes with a varying distribution of
melal, or with the ends or other required parts of & greater thickness than the
body of the tubes.

!.i:dth‘: two accompanying sheets of explanatory drawings to be hereinafter re-

Figures 1, 2 and 3 are sectional views of a tube at different stages of manufac-
ture in accordance with our invention, the tube having when finished a parallel or
uniform bore or internal diameter but with an additional thickness of metal st
the ends on its exterior surface.

Figures 4, 56, 6, and 7, are sectional views illustrating the manufacture of @
tube with thickened or butted ends in nccordance with our invention, but in this
case the additional thickness of metal is disposed on the interior surface of the
finished tube, the external surface h‘m uniform diameter throughout.

Figure 8 is a part sectional view of the body part of the mandrel we em in
the production of 1 tubes with thickened ends, whilst Fi 9, 10 snd 11
repﬂ:st the defachable end pieces which are screwed into body part of the
mandrel.

Fi 12 to 19 inclusive represent the method and means we adopt for draw.

ing the tubes through the reducing dies without tagging or closing the end which
is usually gripped Ey the machini g ¢
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20, 21 and 22 illustrate our method of man

linh-dnohl.

ufscturing tubes with a
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by o wilirawal of one pocs whb ke S 13 AL sy oy erpond
wi one whi e is stati
i %thickened i ;"5&0 tube, snbshng:.ll um >
im process of manufacturing tu ving a varying thickness
mehl.oouilg:ginlbo lucing of a tube nvingmet:lgdsnnifgmthichu.
hout upon a m‘u£nl having reduced portions corresponding with the re-
qui thicker ions of the finished tube, drawing both tube and mandrel
ther through a die, passing same through a reeling or releasing machine, and
:g:quntly withdrawing the one whilst the other is held stationary substantially
os set forth.

3. The im of manufacturing tubes baving a uniform external
diameter butln::t:\llnp:o:yin; thickness olmmehl, consistin 'm:in the placing of a
tube having metal of & uniform thickness throughout upon a mandrel “3
reduced portions ounuponding with the required thicker {om'om of the finish
tube, drawing both tube and mandrel through a di:ipucing same
through a reeling or releasing machine, withdrawing the one whilst the other is
held stationary, and subsequently re-drawing the tube through a die, substantially
us set forth.

4. In tube drawing, the combination of a mandrel centre or having a
tapped hole at each end, with screwed mandrel end pieces, the said end pieces
being l{l:;rl:;ﬂ of less diameter than the said mandrel centre or body, substantially
o8 set .

6. In tube drawing, the combination with the internally flanged end of the
tube to be drawn of a screwed stem having a socket like head for engaging with
the inner end of the mandrel on which the tube is placed, and a sleeve or nut for
the said screwed stem, substantially as set forth.

6. In tube drawing, effecting the removal of the tube from its mandrel by
retaining the tube, by the engagement of the groove ¢ in the sleeve E with a
fixed part of the drawing machine, whilst the mandre] is withdrawn, or by retain-
ing the mandrel whilst the tube is withdrawn therefrom, mluhnﬁalfy as set forth.

. In tube drawing, the combination in the tube to be reduced of an internal
flange A? formed on one end of the said tubg and a mandrel H having s shoulder

abutting against the inner surface of the said flange, and a projecting screwed

stem, for the reception of a clamping sleeve, substantially aa set forth.
Dated this 23rd day of July 1898.

MARKS & CLERK, :
18, Southampton Buildings, London, W.C., and
13, Temple Street, Birmingham, Agents for the Applicants

Redhill : Printed for Har Majesty's Statlonery Office, by Malowimson & Ce., Lid.—1808
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