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UNITED STATES PATENT OFFICE.

EMIL WINTER, OF PITTSBURG, PENNSYLVANIA.

MILL FOR MANUFACTURE OF TUBES, &c.

No. 869,283.

To all whom it May concern.

Be it known that I, EmiL WINTER, raasu:‘.ln:':Jr at PlttB-
burg, in the county of Allegheny and State of Pennsyl-

‘vania, a citizen of the United States, have invented or

discovered certain new and useful Improvements in
Mills for the Manufacture of Tubes, &e., of which im-
pmvements the following 15 a spemﬁcatlon |

259 501, I have shown and described certain improve-

ments in_ mills for swaging steel, iron, copper and other

billets to rods, bars or pipes, said improvements con-
gisting generally stated in the employment of continu-

ously rotating rolls having one or more dies or swaging

portions; means controlled by the swages for imparting
a back and forth reciprocation to the billet, means for

~ intermittingly feeding the billet forward between the

20

25

30

~ elevation on an enlarged scale of the swaging or reduc-
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~ rolls rotate in the direction of feed of the billet.
tween the swaging portions the rolls are reduced in di-

rolls, and means for rotating the blllet during reduc-
tlon. '
The invention descnbed herem relates to further 1m-

provements in the class or kind of mechanism above re-

ferred to.

The invention is heremafter more fully described and
claimed.

In the aceompa,nymﬂ' drawings formmg a, part of this
specmcatmn Figure 1 is a top plan view of my improved
machine; Fig. 2 isa sectional elevation on a plane indi-
cated by the line II—II Fig. 1; Fig. 3 is a sectional plan
view of the apparatus; Fig. 4 shows in edge and side ele-
vation of the adjustable connection from the power
shaft to the plunger of the feeding pump; Fig..5 is an

ing rolls; and-IFig. 6 is a sectional elevation of the same.

- In the practice of my invention, the rolls 1 are pro-
vided with one or more dies or swaging portions 2, which
may be integral with the rolls, but preferably are formed
in blocks, 3, which are securedin recesses formed 1n the

peripheries of the rolls, as sho:wn in Figs. 2, 5 and 6.

The swaging portions have tapering m_&t.ricefs arranged
so that the narrow portions will first bear on the billet
in the normal operation of the machine during Wthh the

- ameter, to permit of the billet bemn' drawn back after
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rolls.

“each swaging operation.
The billet to be reduced is secured to a holder, 4, car-'

ried by a rod, 5, to which feed and reciprocatory move-

ments are'.imparted,' the forward portion of the recipro-

cation being equal to the peripheral movement of the
- This rod is connected to the piston, 6, of a fluid
pressure cylinder 7, but as the rod is rotated as herein-
after described, it is preferred to pass the rod loosely
thmugh a tube or hollow piston rod 8 to which the pis-
ton is secured. 'The rod is so connected to the hollow

- pistoni rod as to be free to rctate therein but to move

hack and forth with the piston rod and piston. ;This

Be-

| Specification of Leti:ers Patent.
ﬂnnlmatwn filed Aprﬂ 2 1906 Sﬂrlal No. 309,415.
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~ construction permits of the rod and billet being mtated’- { der 14 to the outlet port of the pump should be th_rough-

pressible fluid as water.
‘tion may be employed, that shown presents many ad-

“carriage 12 can be produced.

: _Patented’bct. 29, 1907.

with_out affecting the piston or piston rod. The cylin-

der 7 is connected at points adjacent to its ends, toa cyl-

‘-i.nder_ 9 by pipes 10, which will permit of a movement
-of the cylinder 7, as hereinafter described. The piston
1l of the cylmder 9 is operated directly or indirectly by

the rolls 1 or some connection thereto, so that a complete

| reciprocation will be 1mparted for each swaging action
In an application filed May 9th, 1905, Serml No.

on the billet. In the construction shown there will be
four swaging operations during each rotation of the
rolls, hence the piston 11 of the cylinder 9 is recipro-
cated four times during each revolution of the rolls.
The cylinders 7 and 9 are charged with fluid at such a
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pressure that the piston 6 will immediately respond to |

any movement of the piston 11. While any fluid may
be employed, it is preferred that one having some elas-
ticity, as air, should be used, and while the pressiure

should be sufficiently high to insure prompt- response

by the piston 6, as stated, a yielding under abnormal
conditions should be provided for. The connections
10 should be such as to permit of the movement of the

cylinder 7 with the carriage 12 on which said cylinder

is mounted. This carriage is connected to the rod 13,

passing through the cylinder 14 and having the piston
- 15 secured thereto.

In the forging operation it is desirable that the caz-
riage 12 should be given first a comparatively .quick
movement, after the billet has been secured to its
holder, to bring the latter into operative relation or feed

position relative to the swaging dies, second, a step by
step feed movement, and third, a quick uniform move-

ment away from the dies to strip the finished article
from the holder and to move the latter to a position to
receive another billet. These movements are effected
by fluid pressure mechanism of any suitable design, and
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as the described movements should preferably be posi-

tive and uniform, it is preferred to employ an incom-
While any suitable construc-

vantageous features. The ends of the cylinder .14 are
connected by plpes 16 and 17 to a four-way* valve mech-

anism 20, which is also connected to a high pressure

supply. lilié, 18, and to a reservoir 19. By shifting the

valve 20 of the four-way mechanism, either end of the
cylinder, 14, can be connected to the high pressure feed
line 18 and the opposite end of the eylinder to the ex-
haust reservoir 19, so that by properly shifting the valve
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20 2 quick uniform movement of the piston-15 and the

by step feed movement of the piston 15 and carriage 12,
the cylinder is connected by a pipe, 21, to the outlet

that a feed movement will occur when the billet is free
from the grip.of the dies. It is preferred for reasons
hereinafter stated that the connection from the cylin-

In order to effect a step -

105

portofa pump mechanism which is controlled in its op-
eration by or in accordance with the swaging dies, so
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- a two-way valve mechanism, 22, which 1s also connect-

10

1D

chine.

ed by a pipe 23, leading to the high pressure supply
line..
The plunger 24 of the pump 1s connected to a crank

pin 25 adjustably mounted-on a disk 26, which 1s driven |

through suitable gearing by the power shait of the ma-

with the amount of feed desired. The inlet port 27 of
the pump is connected by a pipe 28 to the reservoir 19.

After the carriage has been moved towards the rolls to,

feed position by pressure from the line 18 the valve 20 is
shifted to cut off such pressure from the cylinder, 14,

but the connection of the pipe 16 with the reservoir 19
is maintained. At the same time the valve 22 is shifted

" to connect the outlet port of the pump with the cylin-
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" ‘while it insures the rotation of the rod with it.

- 60

der and to cut off connection between sald port and the
high pressure line 18. With the valves 20 and 22 in
this position, the pump will at each stroke force an
amount of water dependent on its length of stroke, into

the cylinder, 14, the pump drawing water Jor this pur-
pose from the reservoir 19. As the amount of water

forced into the cylinder is dependent solely on the
length of stroke of the plunger 24, the feed of the billet
will be the same regardless of the rate of rotation of the

‘rolls or the pump operating mechanism. - After the

billet has been reduced and it is desired to move the
carriage back, the valve 22 is shifted o cut off the con-
‘nection of the pump to the cylinder 14, and to connect
the former with the line 18, so that the operation of the
rolls and pump need not be stopped. While it is pre-
ferred that the pump stiould be kept in operation while
the rolls are operating, the pump, or its operating mech-
anism may be detachably connected to the driving

.mechamsm After the valve 22 is shifted as stated, the

gtripper plate 29 1s raised by the lever 30 to engage the
completed article and the valve 20 is shifted to connect
the line 18 with the forward end of the cylinder, 14, and
the rear end of the latter with the reservoir 19.

In addition to the progressive or feed movement im-
parted to the billet it should be given a rotation a.round
its axis, such rotary movement being preferably given
between succeeding swaging operations, and prefer- |
ably amounting to about ninety degrees. To this end
a fluid pressure cylinder, 31, is mounted on the car-
riage in suitable relation to the rod 5, and the piston
rod, 32, of said cylinder is provided with a toothed
portion adapted to engage a.'pinion' 33, 1gosely mount-
ed on the rod. A pawl, 34, is so pivotally mounted

on the pinion as to engage a ratchet wheel 35 secured

to the rod 5. By this construetion a rotary movement
will be imparted to the rod and billet when the piston |

rod 32 is shifted in one direction, but on the return.

movement of the latter, the pinion will rotate on the
rod without imparting any movement thereto. The
ratchet wheel is so connected to the rod 5, as to per-
mit the rod to reciprocate back and forth through it,
The
rotation of the rod 5 and billet should be effected dur-
ing their backward movement or while the billet is
free from the grip of the swaging portions of the rolls.

To this end the valve mechanism 36 controlling the |

flow of fluid pressure to and from the cylinder, 31, is .
adapted to be operated by the piston rod 8 through the

By ‘adjusting the crank pin 25, the length of ;
-stroke of the plunger 24 can be changed in accordance

869,283
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| medium of an arm 37 secured to the piston and :op'era,—
tive-on the rearward movement of the piston rod to
shift the valve in one direction and to reverse the

valve when the piston rod moves forward.
In order to check the reciprocation of the billet

holder, without stopping the rolls, suitable means are

rolls and the cylinder 7. A convenient construction
to that end consists in interposing a four-way valve
mechanism 38 in the connections 10 from cylinder 9
to cylinder 7.
in cylinder 9 will flow to and fro from one end of said
cylinder through the valve to the opposite end. When
“the valve is shifted the fluid will flow to and from one

cylinder to the other thereby remproca,tmtr the blllet
holder.

I claim herein as my invention:.

1. In a machine for swaging billets, ete., the combina-
tion of rolls having one or more swaging portions, means
for reciprocating the billet, fluid pressure means ior
feeding the billet comprising a cylinder and piston, and
“synehronizing means for forcing a predetermined volume of
fluid into the cylinder at intervals whereby said fluid pres-
sure means feed the billet in timed relation to the rolls.

2 In a machine for swaging billets, etc., the combina-
tion of rolls having one or more swaging portions, means
for veciprocating the billet, fluid pressure means for feed-
ing the billet, fluid pressure  means for controlling the

train for operating the fluid pressure means.

3. In a machine for swaging billets, etc., the comhlna#
tion of rolls having one or more swaging pmtmns and re-
duced intermediate portion or portions, means having a
resilient member for reciprodating the billet, hydraulic
pressure means for feeding the billet, means for control-
ling the feed mechanism and a suitable connectmn from
the roll train for operating the controlling means. -

4. In a machine for swaging billets, etc., the combina-
tion of swaging rolls, operating means therefor, a billet
holder, means for effecting a relative reciprocation be-
tween the rolls and billet holder, a feed mechanism in-
cluding a fluid pressure cylinder and piston, means for

into the cylinder and means permitting the uninterrupted
ﬂow of fluid pressire into the cylinder.

_ In a mill for swaging billets, etc., swaging rolls and
operatmg means therefor, a billet holder and means for
permitting a relative reciprocation between “the rolls and
_billet holder, in combination with feed mechanism for the
billet comprising a cylinder and piston and means in train
i with the roll operating means adapted to control the

admission of fluid pressure to the cylinder. | -
6. A mill for swaging billets, swaging rolls and opelat-
ing means therefor, a billet holder and means for permit-

holder in combination with feed mechanism for the billet
comprising a cylinder and piston, a pump connected to the
cylinder, mechanism for operating the pump in such con-

in timed relation te the rolls.

7. In a machine for swaging billets the combination of
rolls having one or more swaging portions and reduced
intermediate portion or portions, fluid pressure means for

 reciprocating the billet and adapted to move in one direc-
. tion at a speed equal to and in the direction of movement
of the rolls, means for rotating the billet controlled by the

l reciprocating- mechanism, fluid pressure means for feeding

the billet and suitable connection from the roll train for

| operating the feed mechanism. :

" In testimony whereof, I have hereunto set my hand.

EMIL WINTER.

-

Witnesses:
("1IARLES HAR\FTT
I ' L HERBERT BEADLEY,

In one position of this valve the fluid.

feed mechanism and a suitable connection from the roll .

ting a relative reciprocation between the rolls ‘and billet
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employed for interrupting the connection between the-
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1- intermittently forcing predetermined quantities of fluid
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\ pection with {the sw aging rolls that-the pump-will operate .
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