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UNITED STATES PATENT OFFICE.

EMIL WINTER, OF PITTSBURG, PENNSYLVANIA. |

SWAGING-MILL.

No. 869,284.

- - Specification of Letters Patent.

Patented Oct. 29, 1807.

Application filed January 14, 1907. Serial No. 352,281,

. To all whom 1t may concern:

~ Be it known that I, EmMin WINTER, residing aft Pitts-
burg, in the county of Allegheny and State of Penn-
sylvania, a citizen of the United States, have invented
or discovered certain new and useful Improvements in
Swaging-Mills, of which, improvements the following is
a specification. . C |

 In an application filed May 9th, 1905, Serial No.
259,501, I have described and claimed certain im-
provements in mechanism for the manufacture of seam-

less. tubes, said improvements -consisting generally

stated in so constructing and combining the parté_ or

olements of the mechanism that the billet shall have a’

movement at the time the swaging rolls bite thereon,
in the direction of rotation of the rolls and at a speed
equal or approximately equal to the peripheral speed
of the rolls or dies. o L

The invention described herein has for one’of its ob-

jects the application of a resilient pressure to the billet -

in opposition to the movement imparted by the swag-

- ing rolls, proportional or approximately proportional to |

the reduction being effected by the rolls.

It is characteristic of all tube swaging mills, whether
of the Mannesmann or the Briede or other type, that a
spring is employed for holding the billet within the bite
of the rolls, presenting a yiclding resistance to the move-
ment of the billet by the rolls or swages during reduc-
tion. According to the present practice, the areatest
reduction is at or near the beginning of the movement
of the dies or rolls in opposition to the direction of feed,
and thre reduction or work done gradually decreases
during this movement of the dies or rolls. . As a result
of this operation, compression of the billet holding

spring begins with the bite of the dies or swages on the

billet and gradually increases, while by reason of the
construction of the operative faces of the dies, the
reduction of work being effected gradually decreases
from the point of maximum reduction. This gradual
decrease of bite or grip of the dies on the billet results
in Tess resistance to the increased spring pressure and
practice has shown that the dies slip on the billet,
thereby producing a scoring and rapid wearing of the
dies and a roughness on the outer surfaces of the fin-
ished tube. In order to overcome this objectionable
operation, I provide for shifting the abutment or wall
sustaining the yielding resisting pressure so that the re-
sistance presented by such pressure will not only not
increase after the maximum reduction or work has
been performed, -but will decrease as or nearly as the
reduction effected by the rolls or dies decreases.

In the accompanying drawings forming a part of this

~ specification, Figure 1 is a top plan view of my 1m-

59

proved mill; Fig. 2 is o gectional elevation of the same
on a plane indicated by the line II—IT Fig. 1. Igs.
2 and 4 are transverse sections on planes indicated’
respectively by the lines III—IIT and IV—IV Fig. 1. |

| I'ig. 51san elevation of one of the rolls with die secured

therein and Fig. 6 is a transverse section on the line
VI—VI Fig. o. .

In the practice of my invention the rolls 1 are pro-

vided with reducing portions or dies, which are prefer-

- ably formed in blocks 2 removably secured in recesses
_in the rolls. In order to permit of the use of small
rolls, which as is well known are more efficient than

large rolls, reinforcing rolls 3 are preferably employed.

| Heretofore it has been the practice lo arrange these
‘reinforcing rolls with their axes in the plane of the axes

of the redticing rolls, 1t has been found however that if

the reinforcing rolls should be so arranged in the rear

of the reducing rolls and in such relation thereto that
the space between the reinforcing rolls is less than the
combined diameters of the reducing rolls. It results
from this construction and arrangement that in opera-
tion the reducing rolls will have a tendency to wedge
themselves between the reinforcing rolls being held
more firmly to their work. The mandrel carrying the
billet a is detachably connected to the rod 4 of the pis-
ton 5 of the cylinder 6. "The ports at or adjacent to the
ends of this cylinder have flexible connections as by
pipes 7 to ports at or adjacent to the ends of a cylinder
8 which has its piston rod 9 connected to a crank pin 10
operated by the roll driving shaft through suitable 1n-

| terposed gearing 11 and a suitable clutch 12." The
cylinders 6 and 8 and their uninterrrupted connections

are chareced with a compressiblefluid as air under such
a pressure that the piston in cylinder’s will promptly
respond to any movement of the piston in cylinder 8

and will present a resistance to a movement independ-

ent of that of the piston in cylinder 8, corresponding; to
that of a stiff spring. In the operation of the mill, the
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compressed fluid may be considered as the equivalent

of a spring interposed between the billet and a movable

abutment shiftable as will be hereinafter explained in

certain accord with the movement of the reducing

dies or rolls. | |
The driving mechanism of the piston of cylinder 8 is

soadjusted that the billet will be reciprocated back and

forth on each revolution of the rolls and will have a rate
of movement at the time the rolls or their operative
portions bite on the billet equal or approximately equal
to the peripheral speed of the rolls, thereby gvoid all
hammer-like action of the rolls on the billet.

9o

100

The eylinder 6 is secured to a frame or bed 13 ha,ving N

sleeves 14 mounted on guide rods 15, which preferably

| extend from the housings of the rolis to pillow-blocks
16. The frame or bed with the cylinder is moved for---

ward to effect a feed of the billet between the rolls, by
any suitable means, preferably by fluid pressure in a

. cylinder 17, the piston or ram 13 of the cylindex::being
connected to the movable frame or bed 13. In order.
“to shift the frame or bed, when a new-billet 18 to be

operated on, fluid pressure Is admitted to the cylinder
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' formed by the ram 18, the piston or ram 19 of this second | dies

- cylinder bemﬂ' secured to the housing of the rolls-and

0

having a passage longitudinally through it for the ad-
mission-of fluid to the interior of the ram 18.
- In order to rotate the billet, the mandrel bar ‘7’0 1S

~extended through the piston rod 4 and a spirally

grooved’ rod 21 secured thereto. This rod extends
- through a disk 22 having a projection engaging the

spiral groove in the rod. * This disk is rotatably mount-

10 ed in a block 23 secured to the frame or bed 138 or the

cylinder 6 by bars 24. The disk has a peripherally
toothed portion engafred by a pawl 25 pivotally mount-
ed on the block 23." In such a construction the disk
‘will rotate in its bearing when the mandrel 18 moved

15 back, but will be held stationary by the pawl during

the forward movement of the mandrel and the latter
will be turned a suitable distance and impart a corre-

- sponding angular movement to the billet. . |
~ As heretofore stated the crank pin 10 has a speed of-

20 revolution equal or approximately equal to the periph-

- eral speed of the dies or rolls 1, but as will be readily

understood by thdse skilled in the art, the rectilinear
_speed of the billet will vary in accordance with the an-
gular relation of the erank to the axis of the cylinder 8.

29 (In operating the crank-pin is so adjusted with refer-

ence to the working or reducing portions of the rolls 1,
that the billet will have a rate of movement in the
direction of rotation of the roll equal or approximately
equal to the peripheral speed of the rolls, at the time

30 such working or reducing portions engage or bite on

- the billet.

duction of the billet is effected while the dies or swages

move in opposition to the direction of feed, the maxi--

- mum work or reduction will be effected immediately

35 subsequent to the engagement of the dies or swages

with the billet and hence the greatest resmtanoe to the
tendency of~the dies to push the billet from between
the dies or swaging portions of the rolls should be ex-
erted at this time.

40 the crank-pin, while imparting to the billet the desired

-

rate of movement relative to the rolls, will be moving
through such portion of its arc of revolution as to effect
the least acceleration to the movement of the billet.
In other words at the time the dies O §wages engage the

45 billet the crank-pm should form a small angle with a

DH

plane passing through the axis of the cylinder 8, and

should be moving away from such plane, and conse-

quently the rate of movement of the billet will be very
slowly accelerated. By reason of the push exerted by
50 the dies or swages, there will be an increase of pressure |

in the rear of the piston of cylinder 6 or similar abut-
ment movable by the billet so that the resilient me-
dium employed will present a rapidly increased resist-
ance to-the push exerted by the dies or swages and
yleldmgly hold the billet to the rolls, but with in-
creagsed effectiveness. As the dics or swages continue
to move in a circular path, reducing the billet, the

- crank pin is moving through such.portion of its arc as

to umpart progressively and gradually a rate of move-

60 ment greater than the porlphoral speed of the-dies, to

65 during the remaining portion of the movement of the 1

the rectﬂme&ﬂy moving piston .or abutment.
swaging under the conditions momloned the maxi-
‘mum work is performed during the first portion of the
movement of the dics after biting on the billet and

o
Y

When the mill is s0 constructed that re-

Hence the mill is soadjusted that'

In
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while enﬂ'a#mg the billet the work performed or
reduction effected gradually and. progressively de-

creases, requiring less pressure on the billet to hold

1t to its work. The gradual increase in speed of the

~abutment or piston of cylinder 6, whereby holding

pressure exerted on the billet is decreased corresponds
so closely to the decrease in work or reduc,tmn effected
by the dies or sivages, that the two operations may be

sald to be almost exactly proportlonal one to the other.
- In rolling mills of this class where the swages or dies

perform their work or reductlon; while ‘operating in

the direction of the feed of the billet (4 mode of opera-
tion generally undesirahle for pmctlcal reasons), the
work performed by the dies will increase from the
time the dies or swages engage the billet, from the
minimum at the beginning of the working stroke and
for a somewhat variable distance, say approximately
through half, more or less of the working stroke. From
that point on the evil or objection referred to of a de-
crease of working resistance and an increage of spring
resistance as such mills have heretofore been organ-
1zed, will occur. - To the latter part of such work and

movement the present invention is benehclallv appli-
cable.

reason of the pprlpheral shape or contour of thé dies

During this
reduction beyond the point of maximum, the billet i 18
being drawn in between the dies or swages, and con-
sequently the resistance of the resilient billet-restrain-
ing member continues to increase and this latter por-

tion of the operation hehce is diametrically opposed

to the improvement described herein.

It .18 -characteristic of my improvement that the
means employed for holding the billets in o perative

relation to the. dies or swages, is varied or de]usted
from time to time in accordance with the work or re-

duction being effected by the dies. Hence a maxi-
mum efiiciency is.anaintained and no injury to the rolls

is caused by the slip of the dles on.the swages 01' vice

Versa,.

In such mills. however the reducmg actmn.,
‘does not cease at the point of maximum work, but by
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or swages, reduction is continued beyond the point of
‘maximum work, bt grows ra,pldly less.

95 :
190
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In order to adjust the pﬁmtwn of the crank-pm rela-

tive to the positions of the working or operative portions

_{lf the rolls, wedges 26 are interposed between the work-
By adjust-
ing the wedges the position of the crank-pin 10, with

mg faces of the members of the clutch 12.

referenice to the working portions of the rulls can be
advanced or moved back as required.

During the swaging or reduiction of a billet there will

110

115

be a gradual luss of heat in the unreduced portions =
and hence greater pressure must be exerted to main- -

tain the billet in such relation to the dies or swages, as
to insure approximately the same amount of reduc-
tion by the dies or swages at each operation thereof.
This can be effected by i increasing the tension of the
resilient member of the billet rec iprocating mechan-
ism as reduetion of the billet progresses. - In the con-

120

struction shown thls regulation of the tension of the |

resilient member is effected by connecting two cylin-
ders 27 to one of the members of the billet reciprocat-
ing mechanism, as the cylinder 8, so that sald cylin-

ders will be in free communication Wwith the cylinder

8. 'The pistons 29 of the cylinders are adapted to be

shlfted simultaneously in or out to change the pressure-
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. the billet in position to be operated on hy

869,284

of air in the cylinders 8 and 6, hy any suitable means,
as for example a fluid pressure cylinder 30 and piston
31, the latter being connected to both pistons 29. A
valve accessible to the operator controls the fluid

5 pressure flow to and from the cylinder 30, or such flow

may be regulated so as to gradually and progressively

increase the pressure of air in cylinders 6 and 8, as re-
- . ’

duction of a billet progresses.

I claim herein as my invention:

1. In a mill for swaging billets, etec., the combination of

dies or swages adapted to move in the are of a circle
while operating on the Dbillet, means for holding the hillet
in position to be operated on Dby said dies or swages,
means for adjusting the holding means, and operative con-
nections from the rolls for said adjusting means, con-
structed 4o cause sich holding means to present a resist-
ance to the movement of the Dbillet by the dies or swages,
proportional to the reduction leing effected by the dies or
swages. -

.2, In a mill for swaging hillets, ete., {he cmnhlnailon of
dies or swages adapted to move in the arc of a circle
while operating on' the billet, resilient means for holding
the dies ov
swages, and means so conunected with the rvolls as to vary

thie tension of the resilient member of the holding means
so as to cause such holding means to present a resistance

to the movement of the bhillet by the dies or SWages, pro-
portional to the reduection being eifected by the dies or
SWaees, |

3. In a mill for swaging billets ‘rhe comhination of dies
or swages movable in the arc of a cirele while operating

- on the billet, means having a resilient member for holding

the billet from movement hy the dies or swages and means
for changing the tension of the resilient member during
the operation of the dies or- swages,

4. In a mill for swaging billets, etc.,
dies or swages movable in the arc of a circle while operat-
ing on the billet, means including a fluid pressure cylinder
and piston for reciprocating the bhillet, and means for

changing the fluid pressure in the c¢ylinder equally and in

the same direction on both sides of the piston during the
reciprocation of the billet.
5. In a wmill for swaging billets, ete., the cnm‘blnatwn Gf

) o II‘F
the combination of

dieg or swages movable in the arc of a circle while operat-
ing on the billet, a crank pin revoluble synchronously
with the dies or swages, a cylinder-and piston, the piston
Lbeing operatively connected to the crank pin, a second
cylinider and piston and fluid passage connections extend-
ing from the first to the second cylinder, and a billet
holder arranged to be operated by the piston of the second
cylinder. -

6. In a mill for swaging billets, ete., the combination of
dies or swages movable in the are Of a circle, a Dbillet
liclder,
nected to the billet holder, a second fluid pressure cylinder
having its ends connected to the ends of the first cylinder,
means for reciprocating the piston of the second cylinder

and means for varying the pressure of fluid in said cylin-
ders and their connectionss :

7. In a mill for swaging billets, etc the combination of
dies or swages mova{ble in the arc¢ of a circle, a Dbiliet
holder, a fluid pressure .eylinder having its piston con-
neckted to the bhillet holder, a second fluid pressureé cylinder

having its ends connected to "the ends of the first cylinder

SO NS 170 permit the passage of fluid, and means for recip-
rocating the piston of the sccond cylinder at a variable
speed during each stroke.

4. As an improvement in the art of swaging billels,
cfe., the method herein described which consisis in redtce-

- ing the billet step by step Ly the action of dies or swages

moving in the are of a circle, holding the billet in position

to be operated on by the dics or swages, and varying the

resistance presented by the holding means to the move-
ment of the Dillet by the dies or swages in accordance
with the reduction being effected by the dies or Swages.

4, As an improvement in the art of swaging hillets.
cle., the method herein described which consists in redue-

g the billet step by step by the action of dies or swages |

moving in the arc of o circle, yieldingly holding the hillet
in position to be operated on by the dies or swages ana
varving ‘the resisiance presented by the holding means to
the movement of the billet by the dies or swages in ac-
cordance with the reduction being effécted by the dies or
SWiges. -
In testimony whereof, I have hereunto set my hand.
- EMII: WINTEI.
Witnesses ; :
WinrLiaMm H. WILSON,
('HARLES BARNETTL.

a fluid pressure cylinder having its piston con-
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