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SPECIFICATION forming part of Letters Patent No. 774,796, dated November 15, 1904.
| Application filed July 24, 1902, ngial No, 116,850, (No model.)

To all whom it may concern:

Beitknown that I, RArpr CHARLES STIEFEL,
a citizen of the Swiss Republic, residing at Ell-
wood City, in the State of Pennsylvania, have

5 Invented certain new and useful Improvements

in Rolling-Mills, of which the following is a
specification accompanied by drawings.
My invention relates to improvements in

rolling-mills, but more particularly to that
class of mills known as *‘ continuous” rolling-
mills for rolling tubular bodies.

The objects of my invention are, broadly,

~ to expedite and simplify the manufacture and
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reduce the cost of manufacturing hot-rolled

tubular bodies.

~ Further objects of my invention are to en-
able a number of tubular billets to be continu-
ously rolled by means of a plurality of pairs
of rolls and independent mandrel- bars and
mandrels and to provide for partially rotating

the tubular body after it passes each pair of

rolls. =
Further objects of my invention will here-

Inatter appear; and to these ends my inven-
tion consists 1n a continuous rolling-mill con- |

structed and arranged and having the general
mocde of operation substantially as hereinafter
tully described, and shown in this specification
and accompanying drawings, in which—
Figure 1 is a diagrammatic view illustrat-
ing the operation of my invention. Fig. 21is
a plan view of apparatus embodying my.in-
ventlon.
section, of the same.

partly in section, of the guide-rollers for turn-

ing the tube, taken on the line 8 3 ot Fig. 3.

Figs. 6 and 7 are detail views of the guiding

and rotating rollers. Figs. 8 and 9 are detail -

views, partly in section, of the supporting
and gripping devices. Fig. 10isa detail view
of the supporting and gripping devices: and
KFig. 11 is a detail view, partly in section,
showing a tubular billet between the rolls.
Referring to the drawings, in Fig. 1 my in-
vention 18 llustrated diagrammatically. Ac-
cording to my invention a plurality of pairs
of. rolls are provided, as A, B, and C, of

-which there may be any desired number of

ik

| rolls.
tube 1s turned through substantially ninety

Kig. 3 is a side elevation, partly in’
Fig. 4 is an end eleva- .
tion of the same. Fig. 5 is an elevation,.

pairs, three (3) being shown by way of illus-
tration. Kach pair of -rolls is provided with

1ts mandrel-bar D, K, and F and mandrel or

bulb &, ¢, and £. A tubular billet is passed
through the first pair of rolls A and over the
first mandrel D, located in the pass of said
Then according to my invention the

(90) degrees by means not shown in' Fig. 1
and the support ¢ of the first mandrel-bar D
1s removed, thereby leaving an unobstructed
passage for the tube toward and between the
second pair of rolls B. Prior to removing
the support ¢ of the first mandrel-bar D the
small end 2 of the mandrel-bar D, extending

“through the mandrel ¢, is to be gripped by a

suitable device hereinafter illustrated in or-
der to hold the mandrel-bar D stationary while
the tube is moved toward the second pair of
rolls B. After the tube has passed through
the second pair of rolls the mandrel-bar sup-
port ¢ 1s brought back again to its normal
position for supporting the mandrel-bar D, as
shown in the figure. The gripping device
above mentioned is then made to release the
small end of the mandrel-bar D, and the first

pair of rolls is ready again to receive another

tubular bullet. Substantially this same op-
eration takes place for each mandrel-bar—

that is to say, the rear end of one mandrel-

bar is supported and simultaneously there-
with the front end of the next adjacent man-

drel-bar is gripped or held—and in the ac-
companying drawings apparatus isshown and
‘will be described for carrying out these oper-
-ations and for rotating the billet after it
leaves each pair of rolls and before it is fed
ito the next pair of rolls.

~ The mandrel heads or bulbs d ¢ 7

they are worn too small may easily be re-

when

placed by new ones, as there is nothing to pre-
vent their removal one at a time, as desired.
and any one mandrel head or bulb may be
removed without removing any of the others.
It 1s only necessary to pull the mandre] heads
or bulbs off the small end of the bar, as by
means of a pair of tongs. '

T'he series of operations described in con-
nection with Fig. 1 may be repeated through
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rolls.

as many consecutively-arranged pairs of rolls
as may be necessary to reduce the wall ot the

original tubular blank or billet to the required

thlckneqs of the finished tube, three (3) to five
(5) pairs of rolls being or dma,rlly enough to
suit all practical requirements.

In Figs. 2 and 8 but three (3) pairs of rolls
A, B, and C are illustrated, the distance be-
tween the pairs of rolls increasing ProYTress-
ively as the tube is increased in length by the
action of the rolls. The rolls (v of each pair
are driven from a suitable source of power,
as from a main driving-shaft H, with which
they are connected 1n any smtable manner, as
by means of beveled gears I, gearing J, and
shafting H®. The mandrel-bars D, E, and F
are suitably supported and Gmded in this
instance the supporting and G‘uidinﬂ‘ means

being shown as live-rollers Is fmd L, the roll-.

ers 1, not only forming guides for the man-
drel-bars, but being leso for the purpose ot
turning the tube atter it leaves the grip of
the rolls. The live-rollers X are for the pur-
pose of guiding the mandrel-bars and tubes
and for conveying the tube after it has left
one pair of rolls to the next following pair of
The last mandrel-bar should be pro-
vided with a support.

As hereinabove stated, means are provided
for simultaneously supporting the rear end of
one mandrel-bar and eripping the front end
of the next following mandrel-bar, and in
connection therewith means are provided for
rotating the tubes, said rotating means, de-
scr1bed as the rollers L, being controlled by

the operation and movements of the support-

ing and gripping mechanism.
bmmble actuating means are pr ovided for
the supporting and oripping mechanism, in

this instance hydraulic cylinders O being ar-

ranged in copnection with each pair of Tolls
and connected to slides P, prowded with racks
W
slides R 1n such manner that when the slide P
is moved forward toward the mandrel-bar the
slide R islikewise moved toward the mandrel-
bar, and each of these slides is provided with
means for supporting the rear end of one
mandrel-bar and for gripping the front end
of the adjacent bar. The slides Pand R may
be moved sufﬁcmntly far apart to admit of a
tube passing between them, and in Kig. 8
they are shown gripping a tube, while in Iig.
9 they are shown moved apart to permit the
tubular billet to pass. The frame S, which
serves as a cuide for the slides P and R 18 cut

out at the pass (see Fig. 4) in order to allow_

the tube to be fed without obstruction when
the slides are opened.

Referringe more particularly to Figs. 8 and |

9, it will be seen that each slide 1s promded
Wlth a projection z, which projections co6p-
erate with each other when the slides are

closed together and serve as a support for the
rear end of a mandrel-bar, the end of the

hich actuate, by means of the.pinions Q, the
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mandrel-bar entering between the cut-away
portions 7. (Shownin Fig. 10.) The arms £
on each slide are arranged at the same time
to orip the reduced portion 2w of the front
end of the adjacent mandrel-bar or next fol-
lowing bar. The slides P R are also shaped

SO that they will when closed together reach

under the small end of the next following
mandrel-bar and lift it to the pass-line previ-
ously to closing upon and gripping said small
end. This construction is illustrated in Fig.
10, in which protruding points / are provided
with inclined upper portions which codperate

to lift the mandrel-bar.
The slides P and R, located on the first mill,
are not provided with the projectionsz for sup-

porting a bar, since there is no mandrel-bar

i

to be supported in front of the first mill.
Therefore the slides of the first pair of rolls

or mill are only provided with the gripping-.

arms %2. The frame S of the first mill is also

provided with a projecting table T,upon which

the end of the billet may be seated before in-
troducing it between the first pair of rolls.
As hereinbefore stated, the driving-rollers
L are also arranged to cause rotation of the
tube through a given angle, as substantially
ninety (90) degrees, before it is fed to the
next mill, and while any suitable means may
be provided for actuating said rollers Li to ac-
complish this result I have shown said rolls
as controlled in their operation by the motor
or hydraulic cylinder O, which produces the
movements of the supporting and gripping

slides P and R.

The rock-shaft U extends from a frame of

one mill to the supporting-frame of the roll-

ers L and bears an arm ¢, which 1s provided

with a slot ¢/, receiving a pin p on the slide
P, so that the reciprocating movement ot the

slide P-will rock said shaft U. Ad]acent the
‘rollers 1. means are provided for imparting

the movements of the rock-shaft U to said
rollers in an endwise direction. To this end
bell-crank levers V are supported on the
frame of saild rollers L. and also on the rock-
shaft U, they being connected to each other
by a link » and each bell-crank lever V be-
ing connected to the shaft of aroller L. One
of the bell-crank levers V is directly actuated
by the rock-shaft U, the other being actuated
through the medium of the link ».

The rollers L are live-rollers and are con-
tinuously rotated by any suitable means, as by

means of gearing X andshafting W connect- .

ing with the main shaft H, the said rollers L.

exerting a yielding pressure upon the tube,

as by means of suitable springs X' inserted
behind the bearing-blocks s.

The mecha,mca,l connections between the
slide P and rollers L are so arranged and ad-
justed that when the slides P and Rare closed,
as in Fig. 8, the live-rollers Liare in the po-
sition shown in Fig. 7—that is to say, the

flanges ¢ of the rollers Liare farthest removed
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from the tube.” When the slides P and R are

opened, as shown in Fig. 9, the acdjustment
of partsis such that the live-rollers I, are
then closed together, as shown in Fig. 6. In

other words, the rollers I are moving apart |

from the position shown in Fig. 6 to that
shown in Fig. 7 during the time that the slides
P and R are being closed, and while the said
rollers L are being moved apart they turn the

tube gripped between then around its own

ax1s, the travel of the live-rollers I, being so

regulated that the tube will beturned th rough
substantially ninety (90) degrees. When the
live-rollers I are in the position shown in
Figs. 5 and 6, the mandrel-bar or the tube
which has passed over said bar is guided
between the bodies and flanges of the roll-
ers L. o | -
The guide-rollers Liare rotating at all times,
so that a tubing gripped between them will

be conveyed toward the live-rollers K and the

next following mill at the same time that 1t
1s being turned about its own axis. The roll-
ers K, as with the rollers 1., are driven from
the auxiliary shaft. by means of the beveled
gearing Y. | o

One of the live-rollers K is also preferably
adjustable toward and away from the pass,
thereby exerting a ylelding and adjustable
sSpring - pressure upon the -tube in order to

convey it with the required power between
the rolls of the next. tollowing mill. This

adjustability of one of said rollers K is shown
1lustrated in Fig. 2. The guide-rollers K

are also provided with grooves to suit the di-

ameter of the tube to be rolled, embracing
the full circumference of the tu be, and there-

fore gripping and forcing it between the next

following pair of rolls with more power than-
~do the live-rollers I, inasmuch as the latter
are In the position shown in Fig. 7 during the

time that the tube is being conveyed to the
next following mill. _
7 the rollers L are but slightly in contact
with the tube, and as they might not grip it

powertully enough to overcome any resist-

ance against the first advance of the tubhe
over the mandrel and between the rolls of the
next mill following the live guide-rollers K
co;)ne Into play and insure the advance of the
tube. - - | | -

Having now described the general charac-
teristics and arrangement of my Improved
continuous rolling-mill, T will describe the
operation of it briefly, as follows: The sup-
porting and gripping device of the first mill
i1s opened, as shown in Figs. 9 and 10, to al-
low the hollow billet or blank to be presented

to the rolls of the first mill. As soon as the

billet has passed entirely through the rolls of
the first mill A the supporting and gripping
devices on the slides P and R are closed. as
shown in Fig. 8, and at the same. time the

live-rollers L, are brought from the position
of Fig. 6 to that of Fig. 7, whereby the tube

the second mill.

mill A can be opened again, and a fresh hollow
billet may be presented to the rolls of the

the mills.

tinuous mill.

- In the position of Fig."

1s turned to ninety (90) degreés‘. The tube is

now gripped by the live-rollers K of the sec-
ond mill ahd fed forward.
R of the second mill are opened, the tube will
be conveyed to the rolls and mandrel of the
second mill. If, however, for any reaons itis
desired not to convey the tube directly to the
rolls-of the second mill, it is simply necessary
to close theslides of that mill, so that the end

of the tube will abut against the bar-support

and the live-rollers will slide on the tube until
the slides are opened, when the tube, always
In the grip of the live-rollers, will again begin

to advance toward and between the rolls of

the second mill B. After the tube has passed
through the second mill the slides P and R of

said mill are again closed, thereby causing ro-
tation of the tube through ninety (90) degrees

and. affording a support for the rear end of
the mandrel-bar D of the first mill and orip-

ping the front end of the mandrel-bar E of
Then the slides of the first

first mill while the previous blank is continu-

| Ing its passage through-the third mill C. The

operations described are repeated and con-
tinued until the tube has passed through all

In this manner several tubes can
be operated upon at the same time by several
of the mills constituting the complete con-
There is no loss of time and
no necessity for any such loss between the
consecutive rotations of the tube, and there-

Tore little loss of heat, and increased facility
1s secured for finishing the tube without re-
heating between rotations, all of which re-

sults in greatly - increased output and tubes

freer from scale-marks. All the hydraulic

cylinders O operating the supports of the

mandrel-barsand the apparatus for turning the

3 3
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tube ‘between rotations may be controlled

from one central place, which results in a re-

duction of labor. . .
Obviously some features of my invention

may be used without others, and my inven-

tion may be embodied in widely - varying
forms. Therefore, without limiting myself

to the construction shown and described nor

enumerating equivalents,

I claim, and desire to obtain by Letters Pat-
ent, the following: o

1. In a continuous tube-rolling mill, the
combination of a plurality of pairs of rolls, a

removable mandrel - bar between each pair
separate from the mandrel-bar between any

other pair, and removable supports for the
rear ends of the mandrel-bars, means for su p-

‘porting the mandrel-bars in position relatively

to the rolls, and means for operating the said
parts to pass the tubular billet successively
through all the rolls and onto each of the

mandrels, for substantially the purposes set
forth. | e

2. In a continuous tube-rolling mill, the

11O
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4

combination of a plurality of pairs of rolls,

disconnected mandrels, means for independ-

ently supporting the mandrels in position rela-
tively to the rolls, means for passing the tu-
hular billet successively through all of said
rolls and onto each of said mandrels, and means
for turnine said billet after its passage be-
tween each pair of rolls, for substantially the
purposes set, forth.

3 The combination of a plurality of pairs of
rolls, movably-supported mandrel-bars for
each pair of rolls, and means for simultane-
ously supporting the rear end of one bar and
oripping the front end of the next adjacent
bar, substantially as and for the purposes set
forth. |

4 The combination of a plurality of pairsof
rolls, and means for simultaneously support-
ing the rear end of a bar in advance of and
adjacent to a pair of rolls and oripping the
feont end of the next adjacent bar, substan-
tially as and for the purposes set forth.

5 The combination of a plurality of pairs of
rolls. mandrel-bars therefor, means for si-
multaneously supporting the rear end of one
bar and gripping the front end of the next ad-
jacent bar, and means controlled by said sup-
porting means for rotating the tube, substan-
tially as and for the purposes set torth.

6. The combination of a plurality of pairs of
rolls, mandrel-bars therefor, movable means
for supporting said mandrel-bars, and means

controlled by said supporting means for ro-.

tating the tube, substantially as and for the
purposes set forth.

7" The combination of a plurality of pairsof
rolls. mandrel-bars therefor, movable means
for supporting the mandrel-bars, and means
controlled by said supporting means for ro-
tating the tube when the bar-supportis with-
drawn, substantially as and for the purposes
set forth.

S The combination of a plurality of pairs of
rolls, mandrel-bars therefor, means for sup-
porting the rear end of one bar while gripping
the front end of the adjacent bar, and means
controlled by said supporting and gripping
means for rotating the tube when the bars are
released, substantially as and for the purposes
set, forth.

9. The combination of a plurality of pairs of
rolls, mandrel-bars therefor, means for sup-
porting and gripping adjacent mandrel-bars,
and means for rotating the tube controlled by
the movements of the said clamping and grip-
ping means, substantially as and for the pur-
poses set forth. |

10. In a rolling-mill, the combination with
the rollsand mandrel-bars, of guide-rollers for
the tube and the mandrel-bar, and means for
simultaneously rotating said rollers and mov-
ing them endwise, whereby the tube 1s turned
and fed forward, substantially as and for the
purposes set forth.

11. In a rolling-mill, the combination with !

[T I - L T | M 1. BT i Lo | BT T T T T T PP
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the rolls and mandrel-bars, of guide-rollers

for the tube and mandrel-bar adapted to ex-
ert yielding pressure on the tube, and means
for simultaneously rotating said rollers and
moving them endwise, whereby the tube 1s
turned and fed forward, substantially as and
for the purposes set forth. *

12. In a continuous rolling-mill, the combi-
nation of a plurality of independent pairs of
rolls and mandrels, and means for successively
supporting the rear end of each bar and grip-
ping the front end of the next following bar,

during the time that the billet is being passed

between the rolls of the supported bar, sub-
stantially asand for the purposes set forth.

13. In a continuous rolling-mill, the combi-
nation of a plurality of independent pairs of
rolls and mandrels, means for passing billets
through the rolls, and means for successively
supporting the rear end of each mandrel dur-
ing the time that the billet is passing through
the rolls for said supported bar and simulta-
neously therewith gripping the end of the
next following bar during the time that a bil-
let is being fed from said bar, substantially as
and for the purposes set forth.

14. In a continuous rolling-mill, the combi-
nation of a plurality of independent pairs of
rolls and mandrels, means for movably sup-
porting said bars, means for gripping the end
of each bar as the billet passes from the bar
and for supporting the rear end of each bar as
the billet passes through the rollsof said bar,
and means for affording a free passage to the
billet through the rolls of the bar, the rear
end of which is supported, substantially as
and for the purposes set forth.

15. In a continuous tube-rolling mill, the
combination of a plurality of pairsof rolls,one
pair arranged behind the other, and remov-
able mandrel-bars and mandrels, the mandrels
being also arranged one behind the other and
spaced apart between the separate pairs of
rolls so that any mandrel may be removed at
will without removing any of the others, for
substantially the purposes set forth.

16. In a continuous tube-rolling mill, the
combination of a plurality of pairsof rolls and
independent mandrel-bars and mandrels for
each roll, means for passing a billet through
said pairs of rolls, and means in connection
with each pair of rolls for simultaneously sup-
porting the rear end of one mandrel-bar while
oripping the front end of the next following
bar, substantially as and for the purposes set
forth. -
17. In a continuous tube-rolling mill, the
combination of a plurality of pairs of rolls and
independent mandrel-bars and mandrels for
each roll, means for passing a billet through
said pairs of rolls, means in connection with
each pair of rolls for simultaneously support-
ing the rear end of one mandrel-bar while
oripping the front end of the next following
bar, and means for rotating the billet atter 1t
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emerges from each pair of rolls, substantially
as and for the purposes set forth.
18. In a rolling-mill, the combination of a

plurality of pairs of rolls and removable man-

drel-bars extending therefrom, one between
each two adjacent pair of rolls, the pair of
rolls beyond the pair from which each man-
drel-bar extends being located beyond such
mandrel-bar so that the mandrel-bars are sep-
arate from and independent of each other, for
substantially the purposes set forth.

~19. In a rolling-mill, the combination of a
of pairs of rolls, removable man-
drel-bars extending therefrom, one between
each two adjacent pair of rolls, the pair of
pair from which each man-
drel-bar extends being located beyond such
mandrel-bar so that the mandrel-bars are sep-
arate from and independent of each other, and
aremovablesupport for each mandrel-bar, for
substantially the purposes set forth.

20. In a rolling-mill, the combination of a

plurality of pairs of rolls, removable’ man-
drel-bars extending therefrom, one between
each two adjacent pair of rolls, the pair of
rolls beyond the pair from which each man-
drel-bar extends being located beyond such
mandrel-bar so that the mandrel-bars are sep-
arate from and independent of each oth er, and
aremovable supportfor each mandrel-bar, the
supports being in line with the roll-pass, for
substantially the purposes set forth.

21. In a rolling-mill, the combination of
plarality of pairs of rolls, removable man-
drel-bars extending therefrom, one between
each two adjacent pair of rolls, the pair of
rolls beyond the pair from which each man-
drel-bar extends being located beyond such
mandrel-bar so that the mandrel-bars are sep-
arate from and independent, of each other, and
means codperating with said bars to provide
for the reception of a given mandrel, for sub-
stantially the purposes set forth.

22. In a rolling-mill, the combination of )
plurality of pairs of rolls, removable mandrel-
bars spaced atintervals apart,and means worlk-
Ing in the spaces between the mandrel-bars
and coodperating with said bars to preclude
the reception of more than a given length of
tubing at a time on a given mandrel, for sub-
stantially the purposes set forth.

23. In a rolling-mill, the combination of a
plurality of pairs of rolls, movably-supported
mandrel-bars, one for each palr of rolls, and
means for supporting the rear end of one bar
and gripping the front end of the next adja-
cent bar, for substantially the purposes set,
forth. R

24. In a rolling-mill, the combiration of a
plurality of pairs of rolls, and means for Sup-
porting a bar from its rear end between the
palrs of rolls and gripping the front end of
the next adjacent bar. for substantially the

purposes set forth.

plurality

o

25. In a rolling-mill, the combination of a
plurality of pairs of rolls, mandrel-bars there-
tor, means for supporting the rear end of one
bar and gripping the front end of the next
adjacent bar, and mesans for rotating the tube
;L)n t}l:e bar, for substantially the purposes set
orth.

26. In a rolling-mill, the combination of a

of pairs of rolls, removable man-
drel-bars extending therefrom, one between

each two adjacent pair of rolls, the pair of
rolls beyond the pair from which each man-
drel-bar extends being located beyond such
mandrel -bar so |
separate from and independent of each other,
removable means for supporting said man-
drel-bars, and means for rotating the tube be-
fore the same passes to the next pair of rolls,
substantially for the purposes set forth.

27. In a rolling-mill, the combination of a
plurality of pairs of rolls, mandrel-bars there-

- for, means for supporting the rear end of one

bar while grivping the front end of the adja-
cent bar, and means for rotating the tube

when the bars are released, for substantially
the purposes set forth.

28. In a rolling-mill, the combination of a
plurality of pairs of rolls, mandrel-bars there-

for, means for supporting and gripping adja-

cent mandrel-bars, and means for rotating

the tube, for substantially the purposes set;
forth.

29. In a rolling-mill, the combination of
gulde-rollers and means for rotating said roll-
ers and for simultaneously moving them end-
wise in relatively opposite directions to im-
part a partial turn to the article being rolled,

while feeding it.

30. In a rolling-mill, the combination of

axially-movable guide-rollers, means for mov-
ing them in relatively opposite directions, and
means for rotating said rollers.

3l. In a rolling-mill, the combination of
axially-movable guide-rollers and means for
rotating said rollers and means for moving
them equally in opposite endwise directions.

32. In a rolling-mill, ‘the combination of
axially-movable guide-rollers, each provided
with a flange, and means for rotating said
rollers and for simultaneously moving them
endwise in opposite directions. -

33. Inarolling-mill, axially and oppositely
movable positively-driven guide-rollers for
the article to be rolled. = o

4. Ina rolling-mill, axially and oppositely
movable rollers, and means for positively and
continuously driving them. |

In testimony whereof I have signed this
specification in the presence of two subscrib-
Ing witnesses. _ '

RALPH CHARLES STIEFEL.

Witnesses: _

(. T. GiLLETTE,
R. E. BurLer,

that the mandrel - bars are.
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