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Be it known that 1, Orro Brisor, a sub-
ject of the King of Prussia, German fimperor,
and a resident of Benrath, near Dusscldort,
it the Province of the Rhine, German lLmpare,
have invented certain new and useful L
provements in Rolling-Mills, of whieh the Tol-
fowing is an exacl speeifieation. o

The mvention deseribed hevein retnfes Lo
certaih improvements m mills employing os-
cillating swages or dies for reducing biflets,
the mvention beine especinliyv applicable to
the production of seemiless tubes.

In such mills the Wllet or mgol to be ro-
duced should follow the movement of the

swages ot dies, except fora forward feed pro-

portional to the reduction 1o be eifected at
cach vscillation of the swages or dies,
svnchronous movementsof the dies orswages
and Lhe mgot or billet have heen effected by
the amplovment of springs which fend to
hobd e hillet tn normatposition, bud pernnd-
ting it to be moved by the dies or swiges
when thev bite or operate on the bitlet, Az
soon as the dies relesse the ket 0o ves
turned Lo norinal posibion by the springs.
For moeehanteal rewams 10 = sometimaes desi-
able 1o employ preans positively eonnocting
the feed mechanizn with the wvages or dies,
o ed postbively
with the swages,  This mechasival connecs
tiom i cenerally used inconmertionwith budl-
ing-springs to prevent wjury or shock to the
mechanism,
The present
the provision of incans for positively recipro-

cating the billet, such reciprocation being.
svichronous with and preferably effected by

{he oseillntine dies or swages.  The inven-

claimed.

In the accompanying drawings, formmg a

parf of this specification, Figure 1 is an eleva-
tion of my inmproved mechanism for feeding
the billet to the dies or swages which are rep-
resented diagrammatically, and Ifig. 2 18 a de-

ing the driving-head to the Teed-rod. |
In the practice of the invention the billet
or ingot ¢ is held or supported by any suit-

able means adapted to the article to be oper- |
ated on and the product desired. In reduc- |
ing billets or ingots to tubes the holder or

support consists of the mandrel b, which 1s
gocured to the feed-rod & by a suitable coup-
ling m. The feed-rod is carried by the slide-

invention has for its object
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block or eross-head ¢, and provision is made
for siving to the feed-rod & lopeitudinal
movement independent of the sliding block.
"This ean he effected inmany ways—as, for ex-
ample, by forming a threaded portion on the
rodd adapeed to pass through an mternally-
threaded opening through the shidmg block
or eross-head g, whicli iy movably mounted
i suitable cuidewavs on tire beda of the mill,
The sliding block or cross-head 3 given a
huck-ntd-forth movement synehronous with
atedd eqqual in amount to the movements of the
These ends or resuits are

yeeferably obtained by connecting the slhicd-

1
: 4.

g biock to one of the dies or swages, us
<howii, the =liding block being connected by
a link fto a lever ¢, which in turn is connect-
ed b'a rod o to one of the swages or dies a.
By this construction the billet or ingot 1s

siven o back-and-forth movement equal to
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il sypehronous with the movements of the
des or swages.

Provision is mude for imparting o forward
or ford hioveinont of the feed-rod independ-
cot of the shiding block proportional to the
ceddnztion to be effectad by the swages duting
cnch oscillation.  This feced movement can
he produaced in many wavs --as, for example,
the fead-rod inay be formed with a threaded
portion engaging an  internally - threaded
opening through the shiding block, as ae-
sertbed. By the rotation of this feed-rod it,
with the holder and ingot, will be advanced
withont any change in the back-and-forth

movement of the sliding block and feed-rod:

This forward Teed of the billet or ingot should

aecur ot the time the latter s reieaaﬂd from
the bite of the swages or dies. "n other

: ; - words, the feed of the billets is step by step,
tion is hercinafter more fully desenibed and

or intermnittent.  Sueh feed can be effected

| in many ways without departing from the
- spivil of 1wy mnprovement. ;
L means to this end consists 1in so mounting &
' power-driven wheel ¢ on the feed-rod £ that

A econvenient

the latter will rotate with the wheel, but 1s

, . frec to move longitudinally throughthesame.
tail view illustrating the manner of conneet- |

If the wheel 7 is driven continuously, a spring

| k is interposed between an abutmeunt on the

feed-rod and a head o, movably mounted on
the billet-holder as the mandrel b and serv-
ing as a bearing for the billet or ingot. While
the billet is gripped by the dies or swages 1t

cannot be fed through between, and hence

the forward movement of the feed-rod during
such gripping by the dies will result only m

| the compression of the spring &; but as soom
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as the billet is released the spring will expand
and force the billet forward between the dies
or swages. In other words, the feed of the
billet or ingot is intermittent. -

As heretofore stated, the billet-holder
should move back and forth with the dies or
swages. 1n this case means supplementing
the operation of the dies or swages in produc-
ing these movements are employed and are

especially desirable for returning the billet--

holder ufter the swaging action of the dies to
the position where feed occurs. During the
swaging movement of the dies the latter have
such a grip on the billet that there is little
Liability of slip; but on the return swing when
the grip is less effective there may be some
shp of the dies on the billet, and hence it is
desirable to employ means which will insure
the return of the billet and holder to feed po-
sition. In the present case this means con-
sists of the connection from the dies or
swages to the sliding cross-head.

It is desirable that the ingot or billet

- should be partially rotated during reduction
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and preferably at each forward feed, Many
ways will readily suggest themselves to those
skilled in the art for effecting this rotation,
and hence I do not limit myself as regards the
terms of the broader claims to the particular
construction herein shown and described, al-
though I have found the same well adapted
for tl'gle purpose. This construction consists
in connecting the respective ends of spring k
to the abutment on the feed-rod and to ﬁle
head o, which is constructed to engage the
rear end of the billet, as by prongs or other
suitable means. When the feed-rod is ro-
tated in the manner described, while the hil-
let is gripped by the dies or swages, the spring
will be placed under a torsional strain, which
when the billet is released will become effect-
1ve to rotate the billet.

It 1s characteristic of my improvement
that by imparting a feed movement to the
mandrel just prior to or during each swing of
the swages a reduction of the ingot ean be
effected during both the back and forward
oscillations of the swages—as, for example,
if when the swages are in the extreme right-
hand position and begin to move to the Jeft
the shaft & is rotated, the swages, as well as
the guide-block, will move to the left; but a
shght movement of the mandrel and billet to
the right will be given, or, in other words, by
reason of the rotation of the shaft % througeh
the guide-hlock the ingot will not move as

uickly to the right as the swages, the man-

rel being advanced by the rotation of the
shaft % to the right, so tﬁat during this move-
ment a rolling out of the ingot will take place,
If when the swages are in extreme left posi-
tion and they commence their return move-
ment to the right the shaft % is rotated at the
beginning of orduring such return movement,

65 the ingot will ' move with somewhat higher |
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velocity than the swages, so that during this
back stroke a rolling out or reduction will
occur,

It will be noted that in the swaging ap-
paratus herein described the oscillatory
swaging-dies engage or have a bite on the in-
got or billet, which except at the brief mo-
ment of feed is practically continuous, as a
result of which the-dies at the time when a
feed 1s desired put the billet in position for
such feed and also determine or fix a limit to
the amount of feed. In other words, the
feed movement of the billet isdetermined and
controlled by the operative faces of the oscil-
lating swages. Although the feed mechan-
ism may be ready for operation at any time,
It does not become practically operative to
shift the billet forward until the swages reach
a position in their oscillation where their bite
1s relaxed or entirely loosened. When the
grip of the swages 1s relaxed, the billet is
moved forward until a portion thereof abuts
against the operative faces of the swages,
This forward or feed movement will be de-
pendent to a large extent on the reduction
previously effected and will be largely inde-
pendent of the movement of the feed mechan-
1sm itself, |

The term “feed position” as used herein is
used purely for convenience of description.
The work of this machine when in operation
goes on with a cycle or series of movements
which must take place in a certain order,
though the order may be varied somewhat in
different machines. There must be g feed-
ing movement of the billet, also a reducing
stroke or movement of the dies, also a reverse
stroke, and at or before the heginning of each
feed movement the billet must be brought by
die or by conjoint action of the die or other
mechanism operating on the billet to a proper
position for such feed. In a general way

| this position is the one I refer to by the term

“feed pogition,” and this withouf reference
to 1ts particular place in the cycle of move-
ments except that it must immediately pre-

cede the feeding movement: but in practical

operation the work usually goes on with such
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rapidity that the billet rarcly, if ever, occu-

ptes such feed position for more than an in-
appreciable time.

L claim herein us iny invention—

. In a swaging apparatus the combina-
tion of oscillatory reducing-dies, feed mech-
antsin having a longitudinally-movable mem-
ber, and means for imparting s reciprocation
to the longitudinally-movable member of the
feed mechanism cqual to and synchronous
with the peripheral movement of the SWRLCS,
substantially as set forth.

2. In a swaging appuratus the combina-
tion of oscillatory reducing-dies, a holder for
the billet or other article, means for impart-
INg 4 reciprocatory movement to the holder
equal to and synchronous with the periph-
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ora]l movement of the dies, and means for |
feeding the holder forward step by step, sub-
stantially as set forth. |

2. In a swaging apparatus the mmbin&—.i
tion of oscillatory reducing-dies, a holder for |

»

the billet or othér article, means for causing

ihe holder to have 8 movement equal to and

I.""l

“synchronous with the peripheral movement

i
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of the dies, means for feeding the holder for-
ward step by step, and means for rotating the |
article, substantially as set forth., .

4. In a swaging apparatus the combina-
tion of oscillatory reducing-dies, a reciproca- |

tary cross-head operated by said dies, 2 feed- -
rod carried by the cross-head, or
adjnsting the feed-rod relative to
head, substantially as set forth.

5. In a swaging apparatus the combinga-

the cross- |
| a

i

1

tion of oseillatory reducing-dies, a reciproca- |

tory cross-head operated by and synchro-
nously with said dies, & feed-rod carried by
the eross-head, and provided with means for
eneaging the article, and meaz
the feed-rod, substantially as set forth.

6. In a swaging apparatus the combina-

a reciprocatory eross-head: connected to said |
dies, a feed-rod carried by the cross-head,
and = head having a longitudinally-yielding
connection to the feed-rod, substantially as
set forth. " i

7. In a swaging apparatus the combina- |

tiem of oscillatory swaging or reducing dies, a |

fecd-rod movable synchronously with the
dies, means for rotating the feed-rod. ahead
adapted to engage the article operated on, |
and a rotary vielding connection between: |
?ai{ihhead and feed-rod, substantially as set |
orth. :

3. In a swaging apparatus the combina-

tion of oscillatory reducing dies or swages, a |
longitudinally-movable mandrel carrying the |
ingot, means for causing the mandrel to .l
move synchronously with the oscillatory dies

or swoges, and means for feeding forward |

the mandrel on each swing of the swages,

suhstantially as set furth.

*

9. In a rolling-mill for rolling seamiess |

metal tubes the combination of oscillatory .

swages and & longitudinally-movable man- |
drel carrying the ingot, means for positively |

cormecting the mandrel to the oscillatory |

" and means for feeding the mandrel.

eillatory swages and m

a8

x

swages 5o as to compel the mandrel to posi-
tively follow the movement of the swages,
' 5

b

S
10. In a rolling-mill for rollimye scamless
metal tubes, the combination oi oscillating
swages and a longitudinallyv-movable man-
drel carrving the ingot, means for causing the

mandrel to move synchronously with the a2 Do
wns Tor feeding o -

mandrel.

for returning the hoider #o 1
and means for ¢

2 cross-head operated by and

~In testimony whereof 1 have sig
| pame to this specification in the presence of

cathination

-+

11. In aforging-machine the
of oseillatory dies or swages, an mgol or hilHed
holder movable by the dies or swages, ineans 6§
_ | {eedd position
when released fromn the dies or swages, eans
for fecding the holder toward the dies or
swages, and resilient means for rotating the
holder, substantially as set T yrth.
~12. In a forging-inachine the combination
of oscillatory dies or swages, means for caus-
ing the billet or other article to reciproeate

70

_  synchronously with the dies or swages and
s for rotating | ,

| L syre bn the billet or other article, sithstan-
- tially us set forth. ‘
tion of oscillatory reducing or swaging dies, |

means for exerting a constant feeding pres- 75

L J

13, In a swaging apparatus, the combina-
tion of oscillating rolls carrying swaging-dies,
8. CTOss-] synchronous 8o
with said rolls, u feed-rod carned by the
cross-head and provided with means for en-
gaging the article, and meansfor rotating the
feed-rod, substantially as set forth.

14, In a swagimy apparatus, the combina- 85
tion of oscillating rolls carrymg swaging-dies,
a cross-head, agperated by said rolls, a feed-
rod ‘carried by the cross-head, and a head
vieldingly connected to the feed-rod, sub-
stantially asset forth. 9o
15. In & swaging apparatus, the combina- -
tion of oscillating swages or reducing-dies, a
feed-rod movable synchronously with the
dies, means for rotating the feed-rod, a head

adapted to engage the article operated on, 95

| and & yielding connection between said head

and feed-rod, substantially as set forth.

signed my

two subscribing witnesses. . _
L OTTO BRIEDE.

‘Witnesses: -

- Max WESCHER,

WiLLiaM EssENWEIN.
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