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UNITED STATES

1,453,203
PATENT OFFICE.

RALPEH C. STIEFEL, OF ELLWOOD CITY, PENNSYLVANIA.

TUBE-ROLLING MILL.

Application filed June 16, 1920. Serial No. gno2zs

To all whom, it may concern:

Be it known that I, Ravem C. Stmrsr, a
resident of Ellwood City, in the county of
Allegheny and State of Pennsylvania, have
invented a new and useful Improvement in
Tube-Rolling Mills, of which the following
is a specification.

This invention relates to apparatus for
rolling tubes, of the type known as plug roll-
ing mills, that is, in which the tube is rolled
longitudinally in grooved rolls oyer a sta-
tionary plug or mandrel.

The object of the invention is to provide
a mill of this character whereby the longi-
tudinal rolling of tubes may be effected more
speedily and economically than with similar
mills heretofore used, and, further, in which
rounder tubes are produced than in prior
mills of this character, so as to dispense with
subsequent reeling.

In general the mill comprises grooved
rolls having a plurality of substantially cir-
cular passes of progressively decreasing di-
ameters, and through which the tube is suc-
cessively passed, in combination with mecha-
nism for quickly transferring the blanks
sidewise from one pass to an adjacent one.
The invention also comprises a pusher ar-
ranged to push the blank into any one of the
series of passes, as well as the mounting of
the transferring and pushing mechanism as
a whole in a manner to permit the same to
be shifted sidewise to cooperate with another
series of passes in the rolls.

In the accompanying drawings Fig. 1 is
a plan view of the apparatus; Fig. 2 is a
longitudinal sectional view on the line 2—2,
Fig. 1; Fig. 3 is a horizontal sectional view
of the tube transfer means taken on the line
3--3, Tig. 4; and Fig. 4 is a transverse sac-
tional view on an enlarged scale on the line
44, Fig. 1.

The reducing mill comprises a pair of
grooved rolls 5 mounted in suitable housing
6 and provided with a series of passes. Im
order to adapt a single set of rolls to roll
tubes of different sizes, each of the rolls is
provided with a considerable number of semi-
circular or substantially semi - circular
grooves arranged in several series of differ-
ent sizes. For instance, the grooves a, a*
and a® constitute one series, while grooves 5,
b* and b? constitute another series; or any
different arrangement of sets or series of
grooves riay be provided. Each set, how-
ever, will conipirise two, three #ir more passes

which will be successively of slightly de-
creasing size, and preferably also succes-
sively more and more approaching a true
circle, so that by passing a tube through the
set of passes it is not only reduced, but made
more and more circular.

Cooperating with the passes of the rolls
are suitable mandrel plugs 7, which are held
by mandrel bars 8 in the usual way. Here-
tofore in mills of this character the tube
has been successively passed through the
same groove and over the same mandrel bar,
the rolls being adjusted closer together be-
tween passes. The result has been that a
solid mandrel bar becomes very hot and
loses the necessary rigidity to stand the
thrust of the reducing operation. This has
required special and expensive water-cooled
mandrel bars. o

With my arrangement the blank is not
completely rolled in a single pass over the
same mandrel bar, but is rolled in succes-
sive grooves, each of which has its own
mandrel -bar. Generally the tube is passed
each time over a .separate mandrel bar, but
in cases where a large number of passes are
necessary to accomplish the total reduction,
the tube may be given more than one pass
through each groove of the series; but even
bere a plurality of passes and a plurality of
mandrel bars are utilized in the complete
plug rolling of a single blank, so that each
mandrel bar is necessarily subjected to a
considerable period of inactivity, during
which it can cool.

In order to return the tube to the front of
the rolls to be passed through a new groove,
the rolls are made to be quickly separated,
and suitable return mechanism for the tube
is provided. This may be of the character
shown in patent to Stiefel and Nicholson
No. 770,195 of September 13, 1904, or Bel-
gian patent to Otto Heer, No. 167,463, Feb.
16, 1903, but as it forms no part of the pres-
ent invention it is not illustrated. Suflice it
to say that after the tube has passed through
a groove, the rolls are separated and the tube
returned to the front of the rolls in the same
axial line, and is then either passed again
through the same groove, or transferred
sidewise to the next pass of the series and
again fed through the rolls over a mnew
mandrel bar, and, if a further pass is neces-

“sary or desired, the rolls are agaifi sepdarated

and the tube returned to the front there-
of in the s#ine axial lihe; dpain passed
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through the same pass or transferred side-
wise in line with the next pass of the series
and is fed therethrough, and so on. The
roll separating means and tube returning
means may be of the kind above described
and will be readily understood without spe-
cific illustration.

The mechanism for transferring the tubes
sidewise into-line with the next pass of the
series will now be described : In front of the
rolls is a suitable frame or bench 10, suffi-
ciently long to support the entire length of
the tube and provided with a plurality of
tube supports, suflicient in number to pro-
vide one in line with each of the passes of
a complete series in which the tube must be
rolled. In the particular embodiment illus-

- trated, the tube is intended to be passed not

20

to exceed three grooves, and consequently
three tube supports on the bench 10 are illus-
trated. As shown this bench comprises lon-
gitudinal frame members 11 with suitable

- cross connecting members 12 having mount-
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ed thereon the series of tube vaports, llus-
trated as sloping plates which form in effect
troughs for supporting the tubes, the three
tube supporting troughs being deswn ated as
13, 13* and 13> respectlvely “These trou ghs
are spaced apart (in the embodiment illus-
trated) the distance between the centers of
alternate grooves in the rolls 5, but this ob-
viously is merely in order to enable a single
set of rolls to carry a large series of passes.
The trough members 13 extend from end to
end of the bench 10, except for a number of
transverse gaps or openings 14, in which op-
erate the tube transferring means. Mounted
longitudinally in' the bench are.a number
of rockmor shafts, two such rocking shafts
being shown and marked 15 and 15+ respec-
tlvely, the former cooperating with the
trough 18 and the latter with the trough 13¢
Eachl of these rocking shafts is p10v1ded
with a suitable number of curved arms,

marked 16 and 16* respectively, which nor-
mally lie below the bottoms of the troughs
and in the transverse openings or gaps 14 80
that' when the shafts 15 and 15* are 10cke1
these arms swing upwardly and describe an
arc of a circle and carry atube out of trough
18 or 13* and deposit the same in the next
succeeding trough. The shafts 15 and 15*
are mdependentlv operated, from a pair of
power cylinders 17 and 17*‘, said cylinders
having’ their piston rods 18 and 18 con-
nected respectively to crank arms 19 and 19
on the shafts 15 and 15* respectively. A
similar mechanism is provided for transfer-
ring the tube out of the last trough to a suit-

able place of delivery, this bemO' shown ag

a- longitudinal rocking shaft 15b provided
with a®series of arms 16" terminating in
curved' end portions 16°, said shaft bemo
rocked from a power cylinder 17> whose pis-
ton-rod 18" is connected- to a crank arm 19"
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on the shaft 15°; said last named transfer
mechanism delivering the tubes to inclined

skids 20. Inclined skids 21 are provided on

the other side of the bench upon which the
tubes to be rolled are received and delivered

~to the first trough 13.

Cooperating with this bench is a suitable
pusher arranged to push a tube out of any
one of the tr01mhs into the rolls. This
pusher comprises a transverse member 22 ex-
tending cross-wise of the bench above the
tube supporting troughs and being guided
on the longitudinal frame members 11, by
the inter-engaging guide faces 23, as shown
in Fig. 4. The interengagement between
this pusher head and the frame member 11
is of considerable length longitudinally of
the bench in order to prevent the pusker
from becoming askew. . This pusher head is
actuated by the centrally connected rod 24
which forms the piston rod of a power cyl-
inder-25. The pusher head is provided with
a series of downwardly extending pusher
members 26, 26 and 26°, which (ooperatc
with the tube supporting tr oughs 13, 13* and
18" respectively.

‘The bench 10 as a whole is mounted for
sidewise movement, the same being mounted
upon transverse frmde means 27, and bodily
movable smleste thereon. This bodily side-
wise movement is provided in order that the
bench can be brought into line with any set
of grooves in the rolls 5. As shown in Fig,
1 the bench is in po<1t10n to cooperate with
grooves a, o and «® of the rolls, but ob-
viously it can be shifted in both-directions
from this central position to cooperate with
any other three sets of grooves. This bodily
sidewise shifting of the bench will obvmusly
be made only occ'lsmnally that is, when
changing from one size of tube to another
and hence the bench can be shifted with
the use of hand bars, but if desired,; power
mechanism may be app}ied for this pur-
pose, such'as screws, power cylinders or the
like. In the 1‘011111(T of any given tube,
however, there is no sidewise shifting of the
bench, but instead the tube itself is trans-

ferred sidewise, this transfer being effected

much more quickly than if the bench as a
whole had to be transferred sidewise, so that
the tube can be quickly reduced with a min-
imum loss of heat.

In the use of the apparatus described the
bench 10 will be moved to: bring its tube
supporting troughs into line with the par-
ticular series of passes in the rolls which are
adapted to roll the desired tube; and the
mandrel plugs and mandrel bars on the de-
livery side of the rolls will be adjusted in
each of these passes. The tubular blank,
such as a pierced blank, is delivered’ from
the guides 21 into the trouo'h 13, is pushed
by the pusher 22 into the rolls and over the
plug lying in the first pass of that series and
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passed over the mandrel bar in the usual
way. The rolls 5 are then separated and the
partially reduced blank stripped off the man-
drel bar and returned to the front of the
rolls, in- the line of its feed, that is, back
into the trough 13. If necéssary it can be
again passed through this first groove and
again returned to the trough 13, but if not,
the power cylinder 17 is actuated, rocking
shaft 15 end causing arms 16 to 1ift the tnbe
out of trough 13 and into trough 13> The
pusher is then again advanced and the tube
pushed through the next pass of the rolls
and over the next mandrel bar. Rolis 5 are
then again separated and the tube is returned
to the front of the rolls again in the line of
its feed, that is, back into the trough 13=.
It the tube need not be again passed through
the second groove, power cylinder 172 is ac-
tuated, thus rocking shaft 15* and causing
arms 16* to 1ift the tube out of trough 13*
and Into trough 13°. Pusher 22 is again
advanced and pushes the tube through the
third groove of the series and over a new
mandrel bar. The rolls 5 are then again
separated and the tube returned to the front
of the rolls, into the trough 18°. When
sufficiently reduced, power cylinder 17 is
actuated thus rocking shaft 15* and causing
arms 16° to lift the tube out of trough 18
and deposit the same upon the skids 20.
This completes the operation upon the par-
ticular tube described.

The transfer of the tubes from one pass
into line with the next pass is accomplished
very rapidly and the entire operation of giv-
ing the tube several passes through the rolls
is effected expeditiously, so that there is a
minimum loss of heat in the blank, and the
same is maintained at a good rolling temper-
ature throughout. The tube passes over a
number of mandrel bars and consequently
the mandrel bars do not become overheated,
thus _allowing of the use of simple solid
mandrel bars.

The several tube transferring means de-
scribed are entirely independent, so that the
transfer of one tube sidewise is in no way
interfered with by another tube. Conge-
quently it is possible to have more than one
tube in action at any time. For instance,
after the tube has made its first pass (or
passes) and been returned to the front of
the rolls and transferred into line with the
second pass, another tube can be delivered
to the first trough 18 and the two tubes
pushed through the rolls simultaneously, and
likewise when these two tubes have been
both transferred sidewise in trough 18® and
13 respectively, a new blank may be de-
livered to the first trough, and all three
blanks pushed throngh the rolls simultane-
ously. The independent transfer of the
blanks from pass to pass is therefore a great
advantage.

Inasmuch as the tubular blanks are not
wholly reduced in a single groove, but in
successive grooves, these grooves can of
course be formed successively more and

more circular, so that the tube when it leaves 7

the final pass will be substantially round.
This is a very considerable advantage over
prior mills, where the veduction has been
made by successive passes through the same
groove, and which groove, for practical
reasons, had to be made somewhat elliptical
in order to permit the entry thereinto of the
rough blank, and became more and more
elliptical as the rolls were adjusted cloger
and closer together between successive
passes. As a consequence with the old type
of mill, the tube after plug rolling was de-
cidedly elliptical, with decided bulged and
thickened walls at diametrically opposite
points, which has required reeling or cross
rolling in order to true up the wall thickness.
In the improved mill however the tube be-
comes more and more circular and leaves
the plug rolling mill sufficiently circular and
with the wall thickness sufficiently uniform
so that it can be either directly taken to
the cold draw bench, or in the case of hot
finished tubes, passed through an expanding
mill to further reduce its walls and at the
same time correct any variations in the gage
of the tube walls and also smoothen the same
interiorly and exteriorly.

While the mill has been described par-
ticularly for the rolling of seamless tubing,

‘1t 1s obvious that it also has advantages for

rolling rounds, by merely eliminating the
mandrel plugs and mandrel bars.

I claim:

1. In a rolling mill, the combinaton of
grooved rolls provided with a large number
of working grooves arranged in several
series each comprising a plurality of grooves,
a table in front of said rolls and provided
with a plurality of blank supports corre-
sponding in number to the number of

grooves in the rolls which comprise a single.

series, said table being arranged to be bodily
shifted sidewise to bring its blank supports
into line with any one of the series of work-
ing grooves in the rolls, and means mounted
on said table for transferring blanks from
one blank support to an adjacent one.

2. In a rolling mill, the combination of
grooved rolls provided with a large num-
ber of working grooves arranged in several
series each comprising a plurality of
grooves, a table in front of said rolls pro-
vided with a plurality of blank supports
corresponding in number to the number of
grooves in the rolls which comprise a single
series, said table being arranged to be bodily
shifted sidewise to bring its blank supports
into line with any one of the series of work-
ing grooves in the rolls, and a plurality of
independently actuated means corresponding
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in number to the number of blank supports
on said table for transferring blanks side-
wise from one blank support to an adjacent
one.

3. In a tube rolling mill, the combination
of a single set of grooved rolls having a
plurality of passes, mandrel bars on the de-
livery side of the rolls in line with the
passes therein, a plurality of tube supports
at the front of the rolls in line with the
passes therein, means for transferring the
blanks from the delivery side of the rolls
to the front side thereof in line with the
feed therethrough, and means for transfer-
ring a tube sidewise from one of said tube
supports to an adjacent one.

4. In a tube rolling mill, the combination
of a set of grooved rolls having a plurality

1,453,203

of passes, mandrel bars on the delivery side
of the rolls in line with the passes therein,
a table in front of said rolls provided with

a plurality of tube supports in line with the -

passes in the rolls, said table being arranged
to be bodily shifted sidewise, means on said
table for transferring a tube sidewise from
one of sald tube supports to an adjacent
one, and means for transferring the blanks
from the delivery side of the rolls te the tube
supports on the front side thereof in line
with the feed of the blanks through the rolls.

In testimony whereof, I have hereunto set
my hand.

RALPH C. STIEFEL.

‘Witness:
Howarp L. SxivELY.
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