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UNITED STATES

PaTeENnT OFFICE.

ARTHUR PILKINGTON, OF BIRMINGHAM, ENGLAND.

METAL-TUBE-ROLLING MACHINE.

SPECIFICATION forming part of Letters Patent No. 576,822, dated February 9, 1897.
Application filed Augnst 25, 1896, Serial No. '603,832.. (No model.) Patented in England July 6, 1895, No. 13,092,

To all whom it may concern:

Be it known that I, ARTHUR PILKINGTON,
a citizen of Enﬂ'land and a subject of Her
Britannic Majesty, of Birmingham, England,
have invented a nmew and useful Improve-
ment in or Relating to Machinery Employed
in the Manufacture of Metallic Tubes, (for
which I have obtained a patent in. Enn'land
No. 13,092, bearing date July 6, 1895 ) of
which the followmﬂ' 18 a full, oleal and exact
description, which will enable others skilled
in the art to which it a,ppertmns to use the
same,

My invention has reference to machines
used for the purpose of elongating tubes in
the process of manufacture, such.elongation
being accompanied by a reduction or dm:u nu-
tion of the gage or thickness of the metal form-
ing the tube.

The manufacture of tubes of the len gths and
thickness of metal usually employ ed 1s often
effected, as is well known, by first making a
short thick tube, which is then drawnthrou nh
a set of suitable dies in a draw-bench and is
thus gradually formed into a longer tube hav-
ing the metal reduced in gage or thickness.

The object of my invention is to effect this
increase of length and reduction of gage or
thicknessof meta,l I anewand advantaﬂeous
manner.

In order that this my said invention may be
the more readily understood,I will now pro-
ceed to describe it with the Ebld of the accom-
panying sheet of drawings.

Similar letters of reference denote similar
parts in each figure in which they occur.

Kigurelisa side elevation of a tube-rolling
mdchme constructed according to my inven-
tion and in the manner most usual that is to
say, with three roll-spindles.
section of the same, taken on the line A B,
Iig. 1, looking toward . Fig. 3 is a cross-
Seetlon of the same, taken on line C D, Fig. 1,
looking toward d*. Fig. 4 is a plan of the
machine as above.
of a modification of my invention wherein
two sets of rolls are employed with one fixed
bar. Fig. 61is a cross-section of another modi-

fication of my invention in Whleh four sets of
rolls are employed.

a0 c, Figs. 1, 2, 3, and 4, are three Spmdles
Each of these spmdles has secured to it or
formed in one piece with it a set of rolls, as |

o' ara®at, b'DPBEbY, ¢ ¢ ed ch

5p111dle (.

Kig. 2 IS & Cross-

IFig. 5 is a cross-section

. These rolls are
side by side and each roll is preferably of the

shape of a thick disk with rounded edge or

periphery.

The roll o’ is the smallest in diameter of the
rolls on the spindle a, and the rolls on this
spindleincreasein diameter according to their
posmmn on the spindle, a* being larger than

a', a® larger than o?, and a* lal oer than as.

Slmllally 7' is the roll smallest in diameter on
the spindle b, and b* the largest, the diameters
of the rolls increasing in the same order as
those on the spindle a, and ¢’ is the smallest
roll on spindle ¢, and ¢* the largest on that
Spindle the diameters of these rolls also in-
creasing in the same order as those on the

The spindles are so placed that their ends
carrying the smallest rolls are all at one side
of the machine and the ends carrying the
largest rolls are all at the other side.

" The spindles a b ¢ are mounted in bearings
a’ a®, b° b° ¢’ ¢b. These bearings are carr ied
in openings formed in the fla,mmn* d of the

machine. Inthe drawings only the Dbearings
of the spindle a are ShOW]l adjustable, cmd
the adj’ ustments are elastic and are effected
by springs e e, IFigs. 2 and 3; but I may vary

and make all the bearmgs ad,]ustable Or SO

many of them as I wish.

A revolving motion is given to the spindle
¢, by an appr Opllm}e wheel (not shown) gear-
ing into the pinion f or in any other Well-
known manner,

When the machine is in use, the other roll-
spindles will be caused to revolve by the fric-
tion between the tube being manipulated and
the peripheries of the rolls which they carry.

I may, however, if desired, drive each Splll—.

dle in a posﬂ;we manner.

The bearings of the spindles are placed in
the manner shown In the cross-sections, Higs.
2 and 3, where a” b7 ¢ are the centers of the
5p111dles in the bearings carried in the side d’
of the machine, Figs. T and 4, and o’ b® ¢® are
the centers of the spindlesin the bearings car-
ried in the side d? of the machine. The bear-
1ngs being placed in this manner, the spindles

will be caused to be nearly but not quite (in

the same general direction) parallel to each
other, as ShOWll In Kigs. 1 and 4. The effect
of this position of the roll spindlesisthat when
the Spmdles are all caused to revolve in the
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sae direetion the inner and opposing
of the peripheries of the rolls form a Lmd of
revolving fema,le SCTew.

In [‘w 3 it will be seen that the inner and
01}1}05111 pm*ts of the peripheries of the rolls
form a space somewhat triangular or, more
properly, trilateral, the sides “of this igure
being curved. The closer the rolls approach

cach othel the nearer does this space become
triangular in shape.

The fr aming d of the machine has a central
aperture ¢ at the entering side ¢’ of the ma-
chine and a similar Ope}i‘lillﬂ v at the exit side
(. The openings to receive the bearings for
the rolls are preferably connccted with the
openings ¢ and /i and are arranged substan-
tially radial to the center line of the work.

The action of a machine constructed ac-
cording to my invention and as hereinbefore
deseribed is as follows: A short thick tube 7
is prepared and placed on a rigid mandrel J;.
The tube must be 1n a suft 0101113157 plastic con-
dition to be acted on by the machine.
be cold or hot, according to the nature of the
metal of which it is made. The roll-spindle
¢ is caused to revolve, and, if necessary, the
other spindles are also caused to revolve In
the same direction, as shown by the arrows.
The tube ; on its mandrel /& is then pushed
through the opening g at the entering side of
the machine. It is immediate! y seized by the
revolving rollers ' 0’ ¢ and receives from
them a double motion, once a motion of rota-
tion about its own axis and the other a mo-
tion of t-mnslz;l-tion in the direction of the ar-
row in Fig. Pr eselltlv the tube meets the
second set 01 rolls «” {® ¢, which, being larger
1 diameter than the ﬁlSL set, hm*e leqs space

to increase in length. The tube being still
urged on in the du*ectlon of the arrow, IFig.

1, meets successively, the rolls a* 0° ¢? sand a
i c*, and by each of these successively the
action of reduacing the outside diameter of the
tube and increasing its length is repeated.

The inner diameter of the tube being invari-
able, (the tube being supported. on a rigid
mandrel %,) the effect of the reduction of the
outer diameter of the tube will be to reduce

the thickness or gage of the metal of which |

the tube is formed. Yhen the tube emerges
from the last set of rolls a! 0% ¢!, it passes out

.of the machine through the opening 4.

The number of rolls on the spindles 1s 1m-
material. IFour are shown on the drawings
for convenience.

In the modification of my invention shown |

in cross-section in Kig. 5 I employ only two
spindles, set in the manner hereinbefore de-
scribed. Rolls are mounted on these spin-
dles, but the place of the third set of rolls is
taken by the fixed bar [, along which the
tube slides during the process of manufac-
ture.
dles is similar to that hereinbefore
as for three spindles.

parts |

It may |

between them and therefore compel the plas-
tic tube to decrease in outside diameter and :

—— o ——— - -_ -

Themounting and driving of thespin- |
described

) | ' 576,822

In the modification of my invention shown
in cross-section; Fig. 6,1 employ four sets of
rolls.
ripheries is in this case qu%dmnwulm‘ or,
more properly, quadrilateral, the sides bemﬂ
curved. The mounting and driving of the
spindles is similar to that hereinbefore de-

scribed.

Whether in the prlmm*y form of my inven-
tion or in any of its modifications the inncer
and opposing peripheries of sets of rolls,
mounted on spindles. nearly but not qmte
parallel, as hereinbefore described, will when
caused to revolve in the same direction as

-each other form aspecies of revolving female

screw, through which the tube is drawn in 2
dlre(,twn whmh is the mean direction of the
axes of the spindles. The rolls being of
oradually-increasing size, the space between
their peripheries will hecome smaller, and
thereby the outer diameter of the tube will
be diminished and the Iength of the tube in-
creased.

The place of one or more sets of rolls may
be taken under certain conditions by a fixed
bar or guide.

I do not limit myself to the number or ex-
act position of spindles or to the 1111]111;)@,1* and
shape of the rolls shown in Figs. 1, 2, 5, 4,
and G nor to the number or section of the har
shown in Fig. 5; nor do I limit myself to the
confieuration of the bearings or to the man-

ner of their adjustment or 130 the configura-

tion of the framing of the machine.

Ilaving now partmularly described and as-
cermmed the nature of my said invention and
in what manner the same is to be performed
I declare that what I claim 1s—

1. In a tube-rolling mill, the combination,
with three roll-shafts a, b and ¢ arranged in
spiral form about and inclined with 1'e<3pect
to the axis of the work, each said shaft being

- provided with a similar series of disks in-

creasing step by stepin diameter; of a frame
prqued with rigid bearings for the two lower
roll-shafts b and ¢ and openings arranged be-
tween the shafts for the entrance and eut of
the work, slidable bearings for the upper roll-
shaft ¢, springs pressing sald slidable bear-
ings toward the work, and a driving device
secured on the end of the shaft 0111::31(16 1]10
fr 1111@, substantially as set forth.

2, In a tube-rolling mill, the combination,
with three roll-shafts a, b and ¢ arranged in
spiral form about and inclined with respect
to the axis of the work; of bearings for the
ends of the roll-shafts to run in, a frame pro-
vided with openings for the entrance and exit;
of the work,and substantially radial openings,
for receiving the said bearings, conneeted
with the aforesaid openings; and SPrings
pressing the bearings of the driving-roll to-
ward the work, substantially as set forth.

ARTHUR PILKINGTON.

Witnesses:

THOMAS KENDRICIK,
ALFRED KENDRICK.
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