No. 869,282,

E. WINTER.
MILL FOR MANUFACTURE OF TUBES.

APPLIOATION FILED MAY 9, 1905, RENEWED MAR, 29, 1807,

|
I :
| I: -
|
k
|
N [
“" ' c\q
= . HlE
1 i
F F
[ . A |
=' v | <1
; :
< =
Vo
o\ |
F A
g,_
2 T~
-] 1 M,
T J-
! ™
T S
h *: l : ' ‘?’ki'ﬂ_,ll‘rqfa.\
K|} ]_q al oS
| ==y
it
I ]
1Y
v L
—"r-'u?‘..--._r
- r \ e -
T

s
1
7
J"tw.‘.. ____,..-I
-

.‘q"'\-' -—-ll-!"'#-

- PATENTED OCT. 29, 1907.

; R

[

ARREN TG, ST e

)

P A

26
7z

LD

FlG.4

INVENTOR

Zlm 6/6% 'Atty’s



10

15

20

25

b
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To all whom it may concern;
- Be it known that I, EmIL WINTER, residing at- Pitts-
burg, in the county of Allegheny and State of Pennsyl-

vania, a citizen of the United States, have invented.

or diseovered certain new and useful Improvements

in Mills for the Manufacture of Tubes, &c., of which
improvements the following is a specification.

In one of the known methods of making seamlegs
tubes continuously rotating rolls having die or opera-
tive portions aJid_ cut away or inoperative portions,
are employed. In the practice of this method the feed
of the mandrel and billet after each operation of the

die portions of the rolls, is determined by a stop, and

by the operation of the die portions. of the rolls the
billet-is reduced and extended along the mandrel
which is subsequently forced out of the tube or pipe.
In another method also in use oscillating dies or swages
are employed and the mandrel and billet reciprocate
synchronously with the dies or swages. At the begin-
ning of the Swaging operation the billet.is supported
by a mandrel which extends only a short distance be-
yond the end of the billet. By the action of the swages
the billet is reduced to the desired dimensions and as
fast as brought to the desired size the tube 18 forced off
of the mandrel. In both of these methods the move-
ment of operative portions of the rolls or swages, is dur-
ing reduction, opposite the direction of feed of the

" billet.

30

- mandrel. . : |
The invention is hereinafter more fully deseribed and
claimed. ST
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45

The object of the invention described herein is to
effect the progressive reduction of a billet by means of
one or more dies moving continuously in the same

direction in combination with means for moving the-

billet at the time the dies bite on or engage the billet

1n the direction of movement of the djes and at or
35

approximately at the same speed as the dies.
dies in the manufacture of tubes so operate on the billet
as to. force the tube as rapidly as finished, off of the

In the accompauying drawing 'formi_ng a part of this

"speciﬁcation. Figure 1 is a view partly in section and

partly in elevation of a form of my improved swaging
apparatus, Fig. 2 ig an enlarged transverse section on a,
planie-indicated by the line II—II Fig. 1, and Fig. 3
is a detailed view illustrating a form of mechanism

- for reciprocating the piston of one 6f the fluid pressure

o(

0H

mechanisms, ;‘ and Fig. 4 is 4 transyerse section of the
construction shown in Fig. 3.

In the practice of my invention the billet is Sup-
ported while being fed and shifted as hereinafter de-

scribed, by a suitable holder which when reducing

hollow billets or ingots to pipes or tubes, consists of a N

mandrel 1. The billet holder is connected to a suit-
able mechanism whereby not only a forward feed move-

ment 1s imparted to the billet, but also & forward and

| eral speed of the rolls.

backward movement; the speed of movement in the

direction of rotation of the Swage-carrying rolls being

equal to the peripheral speed of the rolls when the lat-
ter bite on the billet while the billet is in the grip of
the dies; and.- if need be such as to also codperate with

the dies when they are in engagement with the billet

to maintain synchronous movement of the dies and
billet. | |

As many forms of constructions of mechanisms for
effecting the desired reciprocation and feed of the billet
may readily suggest themselves to those skilled in the

‘art, the invention as regards the broad subject-matter
of the claims, is not limited to the particular mech-

anism herein shown and described, in which the man-
drel 1 is connected to the piston rod 2 of the cylinder
3 having a length somewhat greater than the desired
stroke of the billet. This cylinder is mounted in sult-
able guide-ways on the bed 4 and is adapted to be

shifted to feed the billet between the rolls by any suit-
able means, as for example by a screw 5 engaging a lug

6 on the cylinder. This screw is rotated preferably
cc}ﬁtinuously, to effect a forward feed of the billet by a
suitable means, as an electric motor 7. In order to pre-
vent the formation of fins on the finished article means
are provided for rotating the billet holder. As the
billet cannot be rotated while in the grip of the dies or

~swages and as the time between the operation of suc-

cessive dies is short the rotating mechanism must act
promptly, hence it is preferred to construct the motor
mechanism so as to apply a pressure or force to the
Ingot holder during a portion of its reciprocation, 1. e

-while the billet is in the grip of the dies and under

such force or pressure effective to turn the billet holder

“and billet during another portion of its reciproeation,
. €. while the billet is free from the grip of the dies or

swages. A form of mechanism suitable for this pur-
pose conmsists of a rotary engine 8 having its shaft se-
cured to the piston rod 2. - A valve 9 controlling the
admission and exhaust of fluid pressure, is arranged in
the supply pipe 10. The valve is adapted to be auto-
matically shifted at the proper times by suitable means
operated by some part movable relative to the valve,
as for example by the cylinder 3. In the construction
shown the valve 9 and motor 8 move synchronously
with the billet and an arm 11 extends from the cylinder
in such manner as to engage and shift the valve stem at
proper intervals. | o
- As heretofore stated the billet holder and billet are

~shifted in the direction of rotation of die-rolls, prefer-

ably a little prior to their engagement with the billet
at a speed equal or approximately equal to the periph-
The rate of movement of the
billet holder and billet in the opposite direction will
be dependent upon the distance between successive
dies and the peripheral speed of the rolls, but should

‘be such that the billet holder and billet will complete
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their return movement and
movement in the interval between the release of the
billet from one pair of dies and its engagement by the
next pair. As the billet 1s moving in the diréection of
rotation of the rolls and at a rate equal or approxi-
mately equal to the peripheral movement of the dies,
there will not be any material or injurious shock or jar
when the dies or swages engage the billet. While
mechanism operating indepeﬁdenfly of the rolls can

be employed, the reciprocating movements of the bil-
let holder are preferably effected or controlled by the

rolls and the connection between the rolls and billet

holder is preferably such that the billet holder can’

have some movement 7. e. sufficient for feed purposes
independent of the reciprocating mechanism. In the
construction shown the cylinder 3 is connected at or
near its ends to a second cylinder 12 at points outside
of the range of movement of the piston 13, which 1s
given a complete back and forth movement for each
pair of dies carried by the rolls, as for example 1n the
construction shown the rolls bave four pairs of dies
mounted thereon, hence the piston 13 will be given
four complete back and forth movements ‘during each

votation of the rolls. The cylinders 3 and 12 are |.

charged through a suitable supply pipe as 19 with
filuid, preferably dir under such pressure that piston 3
will respond to any movement of the piston 13 with a
degree of promptness equal or approximately equal to
that which would exist if provided with an equiva-
lent lever connection. The reciprocation of the pis-
ton 13 can be effected or controlled by the rolls in
many ways, as for example 1n the construction shown,
a mangle rack 14 is connected to the rod of piston 13
and a pinion 15 engages the teeth of this rack which is
moved up or down as the pinion reaches to ends of the
rack, so that the pinion may engage the teeth on one
side and then on the other. The rack is held in en-
gagement with the pinion by a pin 16 projecting from
o suitable support into a groove 17 in the rack. The
ninion is driven through a suitable train of gearing by
the shaft or journal of one of the rolls. The cylinder
12 is pivotally supported as indicated at a to permit of

its oscillation by the rack.:

The rolls are provided with one, two or more dies or
reducing portions 18 formed on or sécured to the pe-
ripheries of the rolls, a suitable distance apart, and
each made with a suitable tapered groove. The rolis
are so constructed that the portions thereof between
the dies or reducing portions will not engage the billet,
so that the latter may be moved back between succes-
sive reductions of the billet. The rolls are rotated con-
tinuously and in a direction to cause the metal of the
billet to flow forward and in the manufacture of pipes

or tubes off of the mandrel. The reducing portions are

provided with tapering grooves. |

While it is preferred to rotate the rolls in the direc-
tion of feed of the billet, they may rotate in the oppo-
site direction, in which case feed would occur during
the forward movement of the billet.
wise expressed I include such combinations within the
claims hereunto annexed. When the rolls rotate in the
Jirection of the feed of the billet, the portions of the
operative faces of the rolls having the smallest diame-

 ter will bite first on the billet and on a finished por-

6o

tion, which at the time the operative faces bite will ‘be

And unless other- 1
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start on their forward | moving in the same direction and at the same speed as'

the operative faces hence there will not be any shock °

or jar at the time of the engagement of the operative
faces with the billet nor subsequently thereto, as the
action of the operative faces on the billet is a true roll-
ing operation. o -

It will be readily seen that the mechanism employed
for reciprocating the billet acts as a sort of governor in

respect of the proper presentation of the billet to the

roll dies. . That is, this mechanism regulates the proper

presentation of the billet to the dies, and its movement -

with respect to the rotation of the rolis, said mechan-
ism bearing the weight of movement of reciprocation
of the billet in accordance with variations of rate of ro-
tation of the roll dies, so that the billet and dies may
move in the same direction and at substantially the
same speed at the time of bite of the dies on the billet.
Hence the mechanism for reciprocating the billet as
distinguished from the mechanism for the progressive
feed movement of the billet can be conveniently termed
the billet governor.
I claim herein as my invention:

1. In a rolling mill, the combination of rolls having any
desired number of swaging portions and a corresponding
number of portions of less diameter than the swaging
portions, means for continuously rotating said rolls, and
billet moving mechanism operative 1n the direction of roll

rotation and operative to move the billet at a speed ap-
proximately that of the rolls at the time of bite of rolls

on the bhillet.
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9. In a rolling mill, the combination of rolls havipg any

desired number of swaging:portions, and means for con-

. tinuously rotating said rolls, and a billet reciprocating

mechanism operative to reciprocate the billet and arranged
on tlie movement in the direction of roll rotation, to im-
part to the billet a speed approximately equal to that of
the rolls at the time the swaging portions of the rolis
engage the billet. | - ‘

3 In a rolling mill, the combination of rolis having any
desired number of swaging portions and a corresponding
number of portions of less diameter than the swaging por-
tions, means for continuously rotating said rolls, a billet
reciprocating mechanism operative to reciprocate the bil-
let and arranged on the movement in the direction of
roll rotation to impart to the billet a speed approximately
equal to that of the rolls at the time swaging portions of
the rolls engage the billet, and means for progressively
feeding the billet. - |

4. In a rolling mill, the combination of rolls having any
desired number of swaging portions and a corresponding
number of portions of less diameter than the swaging
portions, means for continuously rotating said rolls, and
means for moving the billet into the bite of the swaging
portions of the rolls at a speed approximately that of the
swaging portions, and means for moving the billet in a
reverse direction after swaging or reducing action.

5. In a rolling mill, the combination of rolls having any

desired number of swaging portions and.a corresponding
number of portions of less diameter than the swaging
portions, means for continuousiy rotating said rolls,
means fgn moving the billet into the bite of the swaging
portions of the rolls at a speed approximately that of the
swaging portions, means for moving the billet in the re-
verse direction after swaging or ‘reducing action, and
means for progressively feeding the billet between said
rolls. / |

6. In a rolling mill, the combination of rolls having any
desired number of swaging portions and a corresponding
number of portions of less diameter than the swaging por-
tions, means for continuously rotating said rolls, a billet
moving mechanism operative in the direction of roll rota-

tion and operative to move the billet at a speed approxi-

mately that of the rolls and means for progressively feed-

ing the billet in the direction of the rolb rotation.

7. In a rolling mill, the combination of rolls haviﬁg any
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 tion into the Dbite of the swaging

.and operative to reciprocate the Dillet and
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desired number of swaging portions and a corresponding
number of portions of less diameter than the swaging
purtinnﬁ,'meanﬁ for continuously rotating said rolls, a
means for moving the billet in the direction of roll rota-
portion of the rolls at
A speed approximately that of the swaging portions, and
means for moving the billet in the reverse direction after
swaging or reducing action. -

N, In a rolling nmill, the coumibination
desired number of swaging portions and corresponding
portions of less diameter than the swaging portions,
means for continuously rotating said rolls, and 2 hillet
moving mechanisin controlled by the rolls and opelrative

of rolls having any

in the direction of roll rotation, to move the Dhillet at a

speed approximately that of the rolls at the time when
the rolls engage the hillet, |

2. Ina rolling mill, the combination
desired number

ot rolls having any
of swaging portions and a corresponding

nunitber of. portions of less diameter than the swaging .

portions, means for continuously rotating said rolls. and
a billet reciproeating mechanism controlled by the yrolls
arranged on
the movement in the direction of roll rotation to impart
(o rthe billet a speed dpproximately equal to that of the
rolls at the time the swaging portions of the rolls engag

the billet.

10, In a rolling mill, the combination of intermittingly
acting rolls, means for operating said rolls, a biilet holder,
a fuid pressure cylinder. a piston,
connected to the billet holder, a second fluid pressure mecly.
anism consisting of a c¢ylinder and piston, said cylinders

heing connected at points outside of the traverse of the
pistons, and means' controlled by the rolls for reciprocat-.
ing one of the members of the second fluid pressure mech- |

anism, .

11..In a rolling mill, the combination of intermittingly
acting rolls, means for operating said rolls, a fluid pres-
sure cylinder., a piston, one of said parts being connected
to the billet holder, a second fluid pressure mechanism
{f::tlsistilig of a cylinder, and piston, said cylinders Deing
connected at points outside of the traverse of the pistons,
nieans controlied by the rolls for reciprocating one of the
members of the second Huid pressure mechanism, and
means tor feeding the Dbillet. | -

12, In a rolling miil, the combination of intermittingly

one of said parts being,

acting rolls, means for operating said rolls, a billet holder,
1 fluid pressure cylinder, a piston, one of said parts being
connected to the Dbillet holder, means for imparting a feed
movement to the other part, a second fluid pressure mech-
anism consisting of a evlinder and piston, said cylinder
being connected at points outside of the traverse of the

pilstons, and means controlled by the rolls for reciprocating

bne of the members of the second fduid pressure mechanism.

13, In a rolling mill, the combination of intermittingly
acting rolls, menns for operating said rolls, a billet holder
U Haid pressure cylinder, a piston, one of said parts being
conttected fo the billet holder, a second fluigd pressure
mechanism  consisting of g cylinder and piston, said
cylinders being connected at points outside of the traverse
of the pistons. & means operated by the rolls for recipro-
cating one of the members of the second fluid pressure
mechanism. |

14, In a rolling mill, the combination of rolls having any
desired number of reducing or swaging portions and a
corresponding number of portions of less diameter, means
for continunously rotating said rolls, a billet holder, means
for progressively feeding the billet holder towards said
rolls, means for moving the billet holder in direction of
the rotation of the rolls at a speed approximately equal
to that of the rolls at the time when the rolls engage the
billet, means for moving the holder in the opposite direc-
tion, and means operative on the release of the billet
from the rolls for rotating the holder.

15. In a rolling mill, the combination of rolls having
any desired number of reducing or swaging portions, and
a corresponding number of portions of less diameter,
means for continuously rotating said rolls, a Dbillet holder,
means for feeding the holder towards the rolls, means for
moving the holder in the direction of rotation of the rolls
Al a speed approximately equal to that of the rolls.at the
time when the rolls engage the Dillet, means for moving

the holder in the opposite direction, a fluid pressure means

for rotating the holder operative when the billet is re-

leased from the grip of the rolls. . .
In testimony whereof, I have hereunto set my handg.

EMIL WINTER.

‘Wiinesses : |
CHARLES BARNETT, , ,
" HERBERT BRADLEY.
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