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To aZZ whom it may concem

UN ITED STATES PATENT OFFICE

| JOSE‘.PH C. HARKNESS,

: . SEAMLESS—TUBE—ROLLIHG MILL.

OF LORAIN OHIO

'"u'q;':

T,

. Specification of Letters Patent

Patented Apr 4 1911,

Beat known that I, J oserH C, HARKNESS
a citizen of the. Umted States of Amerlca

‘residing at Lorain, in the county of Lorain
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“and State of Ohio, have invented certaln new

and useful Impmvements in Seamless-Tube-
Rollmmg Mills; and I hereby declare the fol-
lowing to be a full, clear, and exact descrip-
tion of the. mve.ntmn such-as will enable

others skilled in the. art to whlch 1t pertalns'
to make and use the same. :

This mvention relates to mlprovements n
seamless tube rolling mills. - .

The object of the invention is the pI‘GVl-—
sion of a rolling mill by means of which

- seamless tubes can be more qulckly, easily

20

and cheaply produced, than with the appara-

tus and methods heletofme employed.

In carrying out my invention I provide a
plurality of sets of rolls having shaping por-

- tions which form between'the rolls openings

- through which the metal or stock passes, the

‘openings between the rolls of the dlﬂerent

- sets being of successively decreasing size, and
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provide a plurality of mandrels which are

supported in a line between the different sets
of rolls so as to coodperate therewith, the

whole being se arranged that the metal or |

stock will pass successively through the dif-
ferent sets of rolls and over the correspond-
ing mandrels,.the number of rolls and man-
drels being. such that a tube of proper shape
and length 1s formed when the metal passes
the last set of rolls. Fach of the mandrels
is preferably provided with a head or form-

~ ing portion which codperates with the rolls
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and with a shank which extends toward the
next adjacent set and is supported prefer-
ablv by means of a supporting yoke or bar.

In order that there mav be no interruption
in the rolling process T provide means for.
~ shifting the supports for the several man-.

drels out of the path of thé oncoming metal
so that the tube may be formed bv a continu-

ous forward movement through the rolls.

My invention may be ﬁrr'ther briefly sum-

marized as consisting in certain novel com-
‘binations and armnfrements of parts which
will be described in the specification and set

forth in the appended claims.
TIn the accompanying drawings Fignre 1

is a vertical sectional-elevation of a portion.

of my improved rolling mill for forming
seamless tubes, said figure showing two setq
of forming or shapmg rolls of the doubleor
~ twih type and shwmg a pa.rtlally fermed

r‘

|
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1s a plan view of the same..
In carrying out my mventmn, as - many

sets of rolls as is necessary or desired may be

employed in the series but in the drawings I
have shown only two ‘$ts, the rolls of one

". tube n the process of bemt., mlled Flg 2

60

set being designated respectwely 10 and 11

1"and the rolls of the next adjacent set being

designated 12 and 13. The rolls here shown

-are each .provided with two peripheral
| grooves or concave portions, the concave por- -

tions of the upper rolls formmg between the
rolls .openings of a
the desired shape crf the tubes which 1n this
case will be cwcula.l By referring to the
ficures of the drawings 1t will be seen that
-the shaping or rolling portions and conse-

| quently the openings between the rolls of the

first set are larger than the openings between
the rolls of the second set, and 1n my im-

| proved rolling mill or apparatus the open-
mgs between the rolls of the several sots will

preferably be of successively decreasing sizes
from the first set to the last set, so that the

shape corresponding to
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external diameter of the tube will be gradu- .

ally decreased as it passes through the rolls.

Tach set of rolls is supported 1n beamnc‘rq of

any suitable character between Uprwht% and
standards 14 and 15, each palr of standards
being connected ton'ether at. the top by a
cross bar 16. At least.one of the shafts of
each set of rolls extends beyond the corre-
sponding set of uprights and is provided at
its outer end with a suitable driving gear 17.

‘The two ‘rolls of each set of rolls are pro-
vided with intermeshing gears 18 and 18% of

the same size so that rotatmr of one will be
transmitted to the other in a well known
manner. The. standards supporting the two
adjacent sets- of rolls are connected together
on each side bv two cross bars 19 and ..,0 be-
tween Whmh 1s mounted n horizontal series

of carrying rolls 21, each béing preferably -

provided with concave portions 22 in line

| with the shaping or forming oortions of the
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main roll, these carrying ‘rclls serving to .
carry the metal or partwllv formed tubes -

from one set of shaping or forming rolls to
the next adjacent set.

The different carry-: 109
ing rolls are 91mu]tanem1q]v d-iven from a |

shaft 23 by means of gear whe>ls 23, one of |

which is on each of the rolls 21, and hy

‘means of idler gears 24 mounted on shafts

25 likewise extending between the cross bars 110

19 and 20,an a manner sitch as to mnneot a]l -

t'he gears on the carrymg volls in o series.



ess are horlzental and each 1s
~with a-shaping or: formmg head consisting
of ‘a conical nose 27 and a short cylindrical
“portion 28 -which. cylindrical portion is
Jocated between the rolls during the relhngl |
“or_shaping .
2 yided with a long sha,nk 99, the rear end of

“which ‘extennds for a short dlstance within a
" recess 30 of a supporting yoke or cross mem-

L0

- esegen

I‘or eech set of main rolls thele are tv%o | that after the rear end of the metal ; passes
- .‘mandrels 26, which during the rolling proc-

provided

process, and each is alsp pro-

_‘ber 31, which bears against two"of the

_ f'.-;st‘mdards which support the two rolls of
. +the next ad] acent set. A pertmn of each

15 of the mendrels correSpondmg to the rolls

“ .12 and 18 is shown at 32, and 1t will be seen

- "that " these -mandrels - are directly in line

- with the mandrels 26 and that the nose 33

“of-each mandrel 32 is adjacent to and at the .

20 rear of the yoke 31 Whmh supports.the man-
- drels 26, The heads of the mandrels cor-

respondmg to the several sets -of rolls are

- preferably of the.same size or diameter so.
thet the internal diameter of ' the metal
etoek will remain practlcally the same dur—_

_ ___mg the. rolling process.

20

From the apparatus so- fer descnbed 1t

- -'wﬂl be'seen that as the metal, which may be

a billet provided with a smtable opening ex-
tending through the same, is fed or forced

. through the rolls ‘10 and 11, 1ts e*rtemal
diameter is decreased and 1ts length 1s 1n-
- .creased. It will also be seen that the metal

_or pertlelly formed tube on

35 the rolls 10 and 11 will move 10110'1‘(11(111121]11?

passing through

. of the shank 29 of the mandrel a,nd will he

- carried by the carrying rolls toward the
‘next adjacent set of mlls 12 and 13 and

-~ toward the head of the mandrel bétween

40

said rolls. DBefore the forward end of the

partially formed tube can pass toithe adja-

“cent set.of rolls 1t 1s necessary thati the yoke

h adjacent sets of rolls and above the rolls .

50

31 be lowered or. moved out of the eth of
. the oncoming metal.
- accomphshed

1 shall now desembe
the part of the apperatus whereby this 1is

Secured to the uprights snpportmcr two

are.cross bars 35. KExtending between the
bars 85 is a rock shaft 36 provided at one
end with an arm 37 secured thereto, and ex-
tending between the two bars 16 mounted on

- the upper ends of the pair of uprights 14 |}
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and 15 supporting each set of rolls is a
cross bar 38. Also secured to the rock shaft

vertically above the two mandrels are two

downwardly extending arms 39 longer than

‘the arm 37, one of the arms 89 being shown

in Fig. 1. To the lower end of each arm 39

1S

and is thereby

paratus below the same. It will -be. seen

is pivoted an arm 40 which extends toward |
‘therolls 10 and 11. Each of the arms 40 is
- suspended by a rod, cable, or other device

41 from the cross bar 38,

mally kept out of engagement with the -ap-

1101‘- |

i
|

| formed tube is then free to

l

-qcter

beyond the head-of the. mandrel,” lf ‘the.
_shaft 36 is-rocked and the arms 39 are- .
‘swung toward the rolls 10 and 11y the free =
‘end of each arm .40 will swing dewnward_ 70
{ toward the shoulder formed by. the head of =
the corresponding mandrel, and the parts .
| are so designed that the end of the arm 40, -
when the shaft 36 1s rocked a suﬁclent“ :
amount, will engage thlS shoulder on- the
end - of 'the ].’Il‘LIldlEl _

{ that 1f the shaft 1s 1ecked a sufficient dis-

5

t will ‘also be seen

tance the arm 40 will shift the. mandrel lon-

will pass from the recess in the “yoke

rock the shaft, in order to so shift the end
of the mendrel from the yoke, T -have con-

gitudinally and the rear end of the mand&el O
o

nected to the outer end of the arm 37 which .

is attached to the end of the sha,ft 36, a 5

-
43 located within a cylinder 44 which may
‘receive a motive fluid of any suitable char .
The passage of the motive fluid to ~
the cylinder may be controlled by hand, the -
force or pressure of the flmid in the evhn-‘
“der being sufficient to .cause the engagement

piston rod 42 which is connected to a piston

90.

of the arms 40 against the shoulders of the
mandrels to kick the mandrels free of thée
yoke 31. When the yoke 81 and the ghank.

99 of each. mandrel are free of each other,.
‘the yoke may be lowered in any summble -

manner, but in the present case said yokeis .

oonnected to a plsten rod 45, which in turn

is connected to a plStOIl 46 lecated within 2
evlinder 47. The -

passage of the motive
fluid to this: cylmder so as to. operate the
vokke 31 may also-be controlled by hand.
It is to be understood that this same appa-
ratus will be provided for each set of rolls
and mandrels, and that the different sup-

porting yokes and mandrels will be suc-

cessively shifted in the manner above de-
seribed. Thus it will be seen that, after the
metal passes through one set of rolls and the
rear end of the partially formed tube is free
of the head of the corresponding mandrel,
before the forward end reaches the yoke 31
the piston 43 will be actuated and the man-
drel is shifted free of the yoke by admitting

{.-the motive fluid to the cy lmder 44. Tmme.

diately after the m:mdrel is shifted the

‘yoke 31 is lowered by admitting the motive

fluid to cylinder 47, and the partially
pass without
mterruptmn to the next adjacent rolls. The
same process, of shifting the mandrels and
the supporting yoke is carried out for each
set, of rolls so that the metal can pass with- |

out interruption to as many sets of rolls

and over as many mandrels as is desired or
necessary :to produce a tube of the proper

of .the ‘tube .and -the thicknes; of the metal
‘wall: bemg gmdually decreascd. as the. metal
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“thickness -of shell or" wall, and of proper
length, the .external dmmeter or - dimensions

130v
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~passed the forward end

988,560

passes successively through the different
sets of rolls. - - -

"1 do not desire to be confined to the exact
details shown but aim in my claims to cover

all moditications which do not involve a de-

parture from the spirit and Scope of my
‘1nventlon. . | |

What I claim 18— -

1. In combination, in a seamless tube roll-
ing mill, a pair of codperating rolls having
shaping or forming portions, a mandrel co-
operating with said rolls, a support for the
rear end of the mandrel, said support and
mandrel having horizontally extending
overlapping portions, means for shifting the
mandrel longitudinally after the metal has
thereof so as to
cause the mandrel and support to be disen-
gaged, and means for moving sald support
transversely out of the path of the oncoming
metal. o ) |

9. In combination, in a seamless tube roll-
ing mill, a pair of rolls having forming or

shaping portions through which the metal

is adapted to be forced, a mandrel cooperat-
ing with said rolls and having a shaping or
forming head at its forward end, a support
for the rear end of the mandrel, said sup-
port having a socket in which the rear end
of the mandrel projects
means for shifting said mandrel longitu-
dinally when the metal passes .beyond the
forward end thereof so that the mandrel is
clear of the support, and means far shifting

said support transversely out of the path of
" the oncoming metal.

3, In combination, in a seamless tube roll-
ing mill, a plurality of sets of rolls arranged
in a row or series, said rolls having shaping

horizontally, ¢

&

sizes, u series of mandrels arranged in a line
and each codperating with one set of rolls,
said mandrels having shaping or forming
portions at their forward ends,a support for
the rear end of each mandrel, the supports

and the mandrels corresponding thereto hav-

ing horizontally extending overlap ng
portions, means . for successively shifting

said mandrels longitudinally-out of engage-
‘ment with their respective supports so that

the overlapping portions arc disengaged,
and means for successively shifting said sup-
ports transversely out of the path of the on-
coming metal. | o

4. In combination, in a seamless tube roll-
ing mill, a plurality of sets of rolls arranged
in a row or series, said rolls having shaping
or forming portions of successively varying
sizes, a series of mandrels arranged in a line,
each mandrel codperating with one set of

rolls and having a shaping or forming por-
‘tion at its forward end, a support for the

rear end of each mandrel, said support hav-
ing a socket in which the mandrel extends,
means for shifting each mandrel longitudi-
nally out of engagement with its support
when the metal passes beyond the shaping
or forming portion at its forward end, and
means for shifting the support for cach
manc}rel out of the -path 0¥ the oncoming
metal. |

' or forming portions of successivel varying 4y
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In testimony whereof, I sign the forego-

ing specification, in the presence of two wit-

nesses. |
| JOSEPH C. HARKNIESS.
Witnesses: | |
Vicror C. LyNCH,
N. L.. McDoNNELL.

Copies of this patent may be obtained for

five cents each, by addressing the “ Commissioner of Patents,

Washington, D. C.”
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