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To all whom it May concern.: .
Be it known that I, BALFoUrR FRASER

McTREAR, engineer, a subject of the King of

England, and a resident of Brook Cottage,
Rainhill, in the county of Lancaster, England,
have invented certain new and usefu] Improve-
ments 1n Machinery for Making Seamless
Metal Tubes, Cylinders, or Hollow Bodlies, of
which the following is a specification. |

T'his invention has reference mainly to the
manufacture of seamless and weldless tubes
or hollow cylinders and cylindrical bodies of
steel and other hard metals or alloys; and it
has more particularly for its objects and ef-
fects to provide new or improved machinery
or means for making such articles or bodjes

and of operating upon or manipulating tubu-

lar or hollow bodies in the process of manu-

facture of machinery. The effects of the im-

provements, which are hereinatter described,
are that a hollow billet is first pierced in the
machine and then while in this machine the
reduction of the thickness of the walls and the
increase of the diameter are effected. These
operations and effects are carried on and pro-
duced in the one machine and in one heat and
rapidly, and these, with their several objects
and results,are hereinatter described, together
with the description of the various Improve-
ments connected with the machinery espe-

cially directed and adapted to the accomplish-

ment of the objects referred to. |

The machine in its general 'characterisﬁibs_
will have horizontal rollers which will be re-

volved, and according to this method of manu-
facture the solid billet or cylinder will be
placed in the machine and held in position ex-
ternally and circumferentially by the rollers,

and it will .be pierced axially by a piercing

mandrel or tool, and while the plercingaction

'1s proceeding it is revolved and preferably at
a high speed by and within the rollers. This.
piercing tool or mandrel will be introduced

longitudinally through. the housing and sult-
able bearings and supported and guided at

the forward end, while at the other 1t will be

held up by hydraulically or ‘equivalently
pressed longitudinal support which is acdapt-
ed to offer less resistance than the opposing

&=

~of the machinery,

the pressure and piercing action and will give
way. Then, further, according to thisinven-
tion the mandrel which is used as a p1lercing-
mandrel is adapted to serve. as the internal
roller for circumferentially rolling the hollow
billet after it has been pierced, it being re-
leased from the means employed for pressing
it forward and brought under the action of
supporting-bearingsin the housings or frames
ot the machine, by which it is positively actu-
ated and controlled. |

The invention will be further described by
the aid of the accompanying drawings. In
these, in Figures 1, 1%, and 1°, a side sectional
elevation of the machinery is shown in three
partsor sections and on three separate sheets,
the lines A A and BB representing the planes
at which the machineryiscut. In Figs. 2, 2*,
and 2" a plan of the machinery is shown in
three similar parts or sections on three sepa-
rate sheets, as are shown in Figs. 1, 1% and 1",
the planes of section being at the lines ('
and D D.  Fig. 8is an end elevation insection
taken at the line E L, Hig.
1% and Fig. 4is an end elevation in section of
the machinery, taken at the line I K, Fig. 1*

Referring now to the drawings, and more
particularly to that portion of the machinein
which the billet is held and pierced and the
tube or hollow body is subsequently rolled
circumferentially and its diameter Inereased,
118 a lower or anvil roller, being the driven
roller of the machine, and 2 its shaft, which is
revolved by any suitable machinery or power.
This roller is reduced in diameter at one end,
as shown at 1'.

5 represents the mandrel, which subse-
quently to the piercing becomes the Internal
roller employed in the circumferential rolling
operation. -

4 represents adjustable side rollers, which
assist 1n holding the billet in position in the
machine while being pierced at the sides and
which subsequently in the diametrical enlarg-
ing peripheral rolling action support the hol-
low body at or near the plane of the horizon-
tal diametrical axis—thatis, at the widest part

and follow this widest part as the cylinder in-

creases 1n diameter.
9 1s an upper roller, which bears on the p-
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- per part of the billet while being pierced and

10

subsequently to the piercing is moved out of
the way in an upward direction. This roller
isreduced in diameter at one end,asshown at 53

6 rerresents bearings in the main housings
or frames 7ot the machine, which supportthe
mandrel 8 after the piercing operation is done
and also support portions of the mechanism
connected with the piercing machinery herein
deseribed. The bearings 6 are moved up and
down in the main housings or frames 7 of the

machine by hydraulics—namely, by a piston

20

working in a cylinder 9, the lower end of the
piston-rod 11 being connected with the bear-

inos 6 and supporting these bearings, while .

the upper end passes through the top of the
cylinder 9 and is threaded, and this threaded
part is provided with wheels 12, which serew
onto it and by means of which the limit ot
downward movement or adjustment of the

‘piston and bearings 6 can be fixed and the de-

30

35

40

oree of same regulated at will.

10 represents the metal operated upon 1n
the machine, first in the form of a billet and
then in the form of a hollow body.

The bearings which support the shaft 2 of
the lower roller 1 are designated 8 and are
fixed in the-bottom of the main frame 7.

Within the bearings 6 and cylinders 9 there
'« mounted on a portion of the main frames 7
hydraulic eylinders 13, similar to the cylinders
9. with pistons within them and piston-rocds 14
extending through the lower and upper ends
of said eylinders, the lower ends of these rods
supporting bearings 15, carrying the ends of
the roller 5. These bearings are guided by
inside guide-faces 16 in the frames 7. The
upper ends of the pistons14are provided with
wheels 17, screwed onto the ends of these rods,
similarly to the wheels 12, in connection with

the cylinders 9 and rods 11.. These hydraulic

cylinders move the roller up and down, as
required. .
The side supporting-rollers 4 are carried on

the lower endsof sliding bearings 17, working

nhollow euides 18, formed on the main frames

5O
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7. and they are moved in and out of the oguldes
18 by threaded shafts 19, which mesh with
threads in a hole in the slides 17, the shafts 19
being supported and guided at their upper
onds in the metal at the ends of the guides 13
and provided at their outer ends with bevel-
wheels 20. The rotation of the bevel-wheels
00 is effected by shafts 21, mounted in the
trames 22, and by the revolution of which the

bevel-wheels 23, supported in the side frames,

60

are revolved, and these revolve bevel-wheels
04, fixed on the shatts 25, on the opposite ends
of which there are other bevel-wheels 26, mesh-
ing with the wheels 20. A similar mechanism
is disposed at each end of the rolling machin-
ery, and these mechanisms are geared together

by bevel-wheels 27 on the ends of the shiafts -
01 and bevel-wheels 28, meshing with 27 and -

771,883

supported on the opposite ends of the shaft 29. 63

By revolving either of the shatts21 the wheels
o0 will be revolved and will move the slides
19 in or out and with them the side rollers 4.

Now with reeard to the portion of the ma-
chinery for piercing the billet 10, at the back
of the billet there is employed a tube 31 and
a short length of tube 32 between 1t and the
billet 10.  The bore of these tubes is at least

as large as the plercing conical bulb or head

20 on the end of the mandrel 8. This tube 31
passes through and 18 supported by the bear-
ings 6 during the piercing action, and within
it there is employed a bar 33, the inner end of
which bears up against the end of the billet
10 and is normally pressed and held up against
it by hydraulic pressure, while the tube 31 1s
also pressed up by hydraulic pressure. The
hydraulic pressure for holding the tube up 18

obtained by employing a hydraulic cylinder

34. operating a ram 85, on the end of which
there is a head 86, the outer end 37 of which
carries or supports the tube 31, while the 1n-
nor end 88 is in the form of acylinder, to which
the hydraulic or pressure water 1s admitted
through the pipe 39 and with which there is
a ram 40, which presses on the end ot the 1n-
ner holding-up bar 33. - The portion 37 of this
head holdine the tube 31 1s free to revolve
up against the end of the part 38, while the
nner end of the bar 33 is free to revolve upon
the end of the ram 40, and these parts 51 and
23 would Dbe revolved when the rollers 1 and
= are revolved during the piercing action—
that is, the billet 10 and these parts 51 and 33
would be revolved together—while the thrust
hackward, due to the longitudinal pressure
exerted by the mandrel 3 in the plercing ac-
tion, would be borne by the ends of the part
or eylinder 38 and its ram 40, respectively.
Regarding the portion of the foreing appa-
ratus for piercing the billet 10 at the opposite
end of the billet supporting the rolling-ma-
chine, the mandrel 3 18 supported at its head
by a tube 50, carried by the socket piece or
support 51, mounted inand adapted to be acl-
justed up and down in the column 52, which
's free to be moved or adjusted longitudinally
along the bed 53. The tube 50 is farther
supported by the bearings 6, through which
it passes. In the position for piercing, which

is shown in Fie. 1% the outer end of the tube

=0 will be moved onto the end of the billet
10, so that the piercing-bulb 30 will be sup-
ported centrally at the commencement ot the
piereing action by the tube 50. After or
durine the piercing action the column 52 will
be moved back in the usual way along the bed
53, on which it is adapted to slide. The ad-
justment of the slhide or socket 51 vertically
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through a nut 56 on the bracket or frame 57
and pressing on onc end of a lever s, ful-
crumed ag 59, and the opposite end of which
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18 connected with the lower end or stem of
the support 51, which slides up and down in

the column 52.

The piercing-mandrel 3 is pressed forward
by a hydraulic cylinder 60 and its ram 61,
and the mandrel 3 is adjustable vertically in
relation to the ram 61 by the employment on
the head of the ram 61 of g head-piece 62,
which has in it a vertically-threaded shaft 63,
which passes through and meshes with a nut
64, carried in the block or head-piece 65, 1n
which the back end of the mandrel 3 fits. By
turning this shaft 63 in either direction the
block 65 will be raised up and down on the
head 62, which forms the abutment to the
block 65. The mandrel 3 will revolve with
the billet 10 in the piercing operation, and to
permit of this revolving action its back end is
coned,and this coned part restsin asocket plece
or bearing 66 in the bottom of the block 65.

All the main portions of the machinery are
connected together—mnamely, the cylinder 34,
the frames 7, and the cylinder 60 are all
coupled together by the two side bars 7 0, the
opposite ends of which are coupled or fastened
to the heads of the rams 34 and 60, while
these rods pass through the frame 7 and are
sultably fastened in them.

The mode of use and operation of the ma-
chinery is as follows: At the commencement
of operations the roller 5 is raised up and out
of the way, and the side rollers 4 are brought
togethersoas to just receive the billet. Then
the hot billet 10 is placed between the rollers
4 and rests on the anvil-roller 1, and the up-
per roller 5 is brought -down onto the top of
the billet. Also the bar 33, together with the
tubes 31 and 32, is passed or moved longitudi-
nally into position, and the tube 50 and man-
drel 3 are also moved into position, as shown,
and the roller 1is set in action. The rotation of
this roller 1 will revolve the billet 10, and as it
revolves the mandrel 3 is forced forward by
the hydraulic cylinder 60 and ram 61. As the
bulb 30 on the mandrel 8 enters the billet 10
it expands it, and at this end the rollers 1 and
o are reduced in diameter, as before stated,
and the metal of the billet forced out by the
bulb will be pressed out into this annular re-

cess of the rollers and will form a head or

shoulder on the billet which assists in holding

1t longitudinally in the rollers. Thishead or
shoulder remains as such during the whole
Then as the bulb 80 passes
into the body of the billet the flow of metal
tends to pass or be forced longitudinally in
the direction of movement of the bulb 30,
and while the back end of the billet is SUp-
ported by the tubes 31 and 32 and bar 33 yet
the pressure in the ram-cylinder 34 on the
ram 35 1s so regulated that the total pressure
acting on the back end of the billet 10 will be
conslderably less than that forcing the un-

plerced portion upward against this pressure,

5

so that as the metal of the billet flows longi-
tudinally between the rollers 1, 4, and 5 the
hydraulically - pressed supporting parts 31,
52, and 33 recede before it. When the bulb
o0 reaches the end of the billet and commences
to perforate it and pass out of its end, it will
act directly on the end of the bar 33, and at
this moment the pressure-water acting on this
bar in the cylinder 38 will be withdrawn—say
by hand or automatically——so that the bulb 30
can pressthe bar 33 back through the tube 31
and also theram 40 to the back end of the cyl-
inder 38. During this time the outer edge of
the pierced billet will be held or su pported by
the annular forward edge of the tube 39. In
this manner the billet 10 may be pierced com-
pletely. After thisthe roller 5 may be moved
up out of the way and the tubes and bars 31,
32, and 33 withdrawn longitudinally from

“thelr bearing 6, while the tube 50 will have

been already withdrawn from the other bear-
Ing 6 during the piercing action. The man-
drel 3 then passes through the bearing 6 at
the back end of the rollers, and then these
bearings 6 can be moved down by their op-
erating-gear above described, so as to press
the mandrel down onto the interior surface

03
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of the billet or hollow body 10, whereupon

it becomes an internal roller revolving with
the billet, and as this mandrel is pressed down
by moving the bearings 6 downward it re-
duces the thickness of the tubular body 10
and concomitantly enlarges its diameter, as
indicated in Fig. 4. As this diameter in-
creases thesidesupporting-rollers 4 are drawn
or moved outward in the upward inclined di-
rection by their operating-gearing above de-
scribed.  This rolling operation should be ef-
fected at a highrate of speed. When the hol-
low body 10 has been sufficiently operated
upon or expanded, the machine—that is, the
roller 1—is stopped and the mandrel 3 with-
drawn and the body 10 removed. The action
1s thus a combined longitudinal plercing and
circumferential internal and external rolling
one, and 1t is beneficial to the metal, having

no or little destructive action on the metal,

while the liability of eccentric or untrue plerc-
Ing is small.

In making cylinders of considerable diame-
ter the machinery may be adapted to malke
them plain or corrugated eylinders or of Irreg-
ular formation by making the rollers which
operate upon the corrugated or irregular form
corresponding with the form required.

Having now described my Invention, what I
claim as new, and desire to secure by Letters
Patent, is—

1. Machinery for manufacturing seamless
tubes or hollow bodies, comprising driven par-
allel cylindrical rollers adapted to hold the
billet to be pierced and revolve same; a pierc-
ing-mandrel at one end of the rollers axially
1n line with the axis of the billet to be plerced;
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bearings at each end of the machine adjust-
able up to and away from the billet-support-
ing roller, under which said mandrel lies after
the piercing action; and a longitudinally-mov-
able stem at the back end of the billet also
axially in line with same for supporting baclk
end of same, substantially as described.

0. Machinery for manufacturing scamless
tube or hollow bodies comprising driven par-
allel cylindrical rollers adapted to hold the
billet to be pierced and revolve same; a pierc-
ing-mandrel axially in line with the ax1s of
the billet to be pierced; and bearings at each

end of the machine adapted to press upon the

20

30

opposite ends of the mandrel when 1t has
pierced the billet, and adapted to press on the
‘aner surface of the billet thus pierced and a
longitudinally-movable means at the back end
of the billet substantially as described.

3. Machinery for manutfacturing seamless
tubes or hollow bodies, comprising driven par-
allel cylindrical rollers adapted to hold the
billet to be pierced, and revolve same; a pierc-
ing-mandrel axially in line with the axis of
the billet: bearings at each end of the machine
adjustable up to and away from the billet-
supporting roller under which said mandrel
lies after the piercing action; and longitudi-
nally-movable means at the back end ot the bil-
let, also axially in line with same, for sup-

porting the back end of same, substantially
as described.

4. Tn machinery for manufacturing seam-
less tubes comprising driven parallel eyhin-
drical rollers adapted to hold the billet to be
pierced and revolve same, side rollers 4 for
preventing lateral movement ot the billet, a
piercing-mandrel at one end of the parallel
rollers and axially in line with the axis of the
billet, a holding-up stem 31 for the billet at
the other end of the parallel rollers,vertically-
adjustable bearings 6 for the mandrel so as to
oivethesame vertical movement and means for
forcing the mandrel longitudinally through
the billet.

5. In machinery for making seamless tubes
or hollow bodies, the combination of a lower
driven roller 1: an upper roller 5, side rollers
4: a piercing-mandrel 3 at one end of sald
rollers: a holding-up stem 31 at the other end
of said rollers, vertical adjustable bearings 6
for pressing down the mandrel 3; and means
for forcing said mandrel 3 longitudinally
through the billet; substantially as set forth.

In witness whereof 1 have hereunto set my
hand in presence of two witnesses.

BALFOUR FRASER McTEAR.

Witnesses: .

Joun H. WALKER,
Gro. E. GODDING.
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