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To all whom it may concern:

Be it known that I, OHARLES" KELLOGG, of

Buﬁalo in the oounty of Erie and Stete of

New York have invented certain new and use-

I e <11 5 1mprovements in machinery for manufac-

.__ZL“

turing metal tubes and for rolling tubes, col-

' If;.,'umns shafts, and other hollow - cylindrical

S torms from hollow billets and ingots of metal
“. and 1 hereby declare that the following is
full, olear and exact “description thereof, ref |

SR A 'erenoe bemg had to the drawings Whloh ac-

compeng and (,oustltute & part of 13]]18 speolﬁ |

T

s
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is finished.

“In the drawings, I‘lgure 1i isa seetloml wew'

of.a two- -high universal rollmn' mill such as is
.. Incommon use, showing a tube or a billet or
..~ ingotin the position it occupies in being: rolled.
- bymymethod, and also showing one of a pair
.. ofexterior hormontel rolls and a pair of exte-
£ rior vertical rolls, together with the interior
e rolls, which are carried in the. mandre] ‘herein-:
.. - after to be described. Tig.
- showing the tube and the vertical rolls in the_j
Cooan o position in whieh theyr are when the Operatlon.
Fig, 3isan enlarged view of my .
o improved mandrel ‘which carries two pairs of
... interior rolls corresponding to-the respective
" horizontal and vertical exterior rolls already
- referred to. ‘Figs. 4 and 5
.-VIGWS of the mtenor or mandrel rolls. - |
This invention consists, first, in .a- mandrel'
. which is provided with two palrs of rolls ar-
.. ranged.in chambers on the mandrel-rod and
. adapted to roll the i inner surface of tubes, col-
‘umns, shafts, and other hollow: cylmdrlcal

- .. forms; and, second, in the combination, in-a

" universal m111 or other apparatus. for rolling
. metal, of two pairs of ‘exterior rolls adapted to

.~ form the exterior surface of a metallic tube,

S column, shaft, or other hollow work.of cylin-
o drical or other desired shepe from a hollow
. Dbillet oringot, or from metal in any other suit- |

~ able con(fhtlon with a mandrel adapted to en-

éjé_r-f_.ter the tube or other. work, and carrying two
. interior surface of the work at points exactly

pairs of rolls arranged so dS to act upon the

opposzte those at'which the actionof the exte-
o rior rolls takes place, and thereby to roll and
~.o o form and eonsohdate the inside surface at the

50

Ly same time that the exierior ro]ls produce a
_;__.fj-':mmllar efteet upon the outSIde

2 is an end view,

D are enlarged detail

“to be rolled.

..... In the drfmmﬂ's, A A K K I‘1g°. 1 and 2,

1epresent the standards of a set of ordinary i
| two-high rolls, consisting of a pair of honz:on--'-
tal rolls, B, (of which 0[11_'5’ one can be seen in
‘the figures, ) and a pair of vertical rolls, D D.

These pairs of rolls are arranged at right an-

| constructed and operated in-the usual wa,v |

Both sets of them are provided with screwss¢ '

for advancing and withdrawing them to. and

| from the work in the customary anner.
‘the bed-plate to which: the standards are bolt-

ed.

No further deserlptlon of this portion of -

well known to iron- I"O]lEI'b

- mom, hlgs land 3 represent the oootrollmg'

‘novelty in my: mventlon
termed a ¢ double hollow maudrel ” and it is R
‘designed to be held stationary whlle within =~
‘the tube, hollow cylinder, or other work tobe
‘rolled, end to roll and form theinner surface ..

-of the work, and to eonsohdete and refine the
‘material Whlle the tube is passing over it at
| the same time that similar effects are being
‘prodaced Ly. the exterior rolls upon the outer’ -

-1t 1s what m

surface of it. I construct the slotted chambers

m 1 of said mandrel at suitable points on the
| mandrel-rod w/, and in each of these chambers =
I arrange a pelr of small rolls, FF G G ,which
are adapted to project shghtl y through open-
ings @ @ in the walls of the chambers against
the interior surface of the tube or other artlele 8g
The shafts of these rolls have =
‘short journals at their euds, which are sup- - - '
ported and turn in tecesses in the shell of the _
chambers; but the rolls have their prmolpel' o
‘bearing upon each other, and are always in
| contaet, as the interior diameter of the tube ~
or other work does not change, but remains

the same. as that of the blllet or mﬂ*ot or other:
form of metal from which it is ma,de It re-

sults from this that the function of these man- -
-drel-rolls is to serve as anvﬂs for the exterior -
rolls. -

Like the latter, the respective pairs of
them are arranged at right angles with and

may be

65
the machinery is necessary, as it is in every .
respect the same as the U.Slldl umversal mlll, S

o

ings, each respective chamber must be so ar-

| Tan ﬂ‘ed and loeated upon the mfmdrel rod th at

gles with and at a short distance from each
-other, and are in all respects alike, and are
6o

-~ Lis -

70- |

ab a short distance #rom' each other, and; as o
is represented. in I‘lgs 1 and 3 of the chew |
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the action of the pair of rolls carried in it upon { carrymg a pmr of rolls, as that has before beer

the interior surface of the tnbe or other work
to be rolled will necessarily be precisely op-
posite the points at which a pair of either the

horizontal or vertical exterior rolls will at the |

same instant be acting. By this means not
only is the work sunitably sustained from the

~inside agalnst the pressure of the exteriorrolls,

10O

but the inner surface of it is thoroughly con-

solidated as well as made more uniform and

far more perfect in outlme than it could other-

wise be. |
The operation of my uwentlon is as follows:

A hollow billet or ingot of homogéeneous ma-

terial—such as steel, homogeneous iron, or
other suitable metal, or any other work to be

- rolled—is first prep'wed in any of the usual

20
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seen in Iig, 2

- than can be attained by anyother system.
40

ways. When at a proper heat for rolling itis
placed in the mill, and the wmandrel is 1nt10
duced into 1t and a(]Justed in the requisite po-
sition to . effect the results above referred to.
The mill being started, the workisrolled with
the ordinary manipulation, the exterior rolls
being rotated by gearing, as usual, and the

mandrel- rolls being operated Dby the recipro--

catory movement Of the work upon them, and

the process is continued until complete, whei

the worlk wﬂl have become a finished tube, as
, of uniform diameter and walls
throughout, or of whatever other hol]ow fmm

“the rolls may be adapted to.

- Itis believed that by meansof thlmmproved
mandrel tubes and analogous work of large
diameter can be successfully rolled, and in
longer lengths than by any other mode of op-
eration, and the interior surface of the work

will in all cases be far more close and uniform

in texture and its outline far more accurate
| At
the same time the combiuved operation of the
interior and exterior rolls witl thoroughly con-

- dense the material employed throughout its
- mass, and when billets or piles are used will

45

weld their respective constituents sohdly to-
gether and refine and make homogeneous the
metal of which they are composed.

I do not claim, broad]), a hollow mandlel

patented; but my improved mandrel here de-
seribed is designed to roll, form, and condense
the inner surface of the work and is to beused
with two pairs of exterior rolls It is there-
fore essential to it that the rolls carried by 1t
should be in different pairs, and hencein more
than one chamber, and that the respective
pairs of them should be arranged on the man-

drel-rod at right angles with each other and
at a distance apart correspondm g with the dis-

tance apart of the exterior pairs of rolls, so
that they shall at all times be in such relatlon

to and be socombined with therespective pairs

of exterior rolls that their action will neces-
sarily be precisely opposite the pom ts of action
of the latter. |

The manner in which I form and combme

the mandrel-rolls so that they shall roll upon

each other on a long central bearing, thus in-

suring their (1urab111t3, is fully shown in Figs.

4 and 5, but is not here claimed, as 1t will be
made the subject of ..:mother clpphca,tmn for
Letters Patent.

Having thus made known my improvements,

what L claim therein as new, and decsire-to se--

cure by Letters Patent, is—

1. A mandrel for rollmg and forming the in-
ner surface of metal tubes, columns, shafts,
and other hollow cylindrical or otherwise
shaped work, consisting of a mandrel-rod hav-
ing two chambers, in each of which 1s a pair
of rolls, whieh pairs are arranged at right an-

gles with each other and at a dlsta,nce apart

correspondlnﬂ' to the distance apart of the
pairs of exterior rolls of the mill, substan-
tmll} as described. ‘

. The combination,ina mill for rollingiron

or other metal, of two pairs of exterior rolls
with a mandrel having two chambers on a
mandrel-rod provided with pairs of rolls, ar-
ranged as described, the Whole opemtmg in
the manner set for th
(;HARLLS KLLLOGG
Witnesses:
SAMUEL MCDLRO‘S,
A. B. DoDGE. |
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