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PATENT OFFICE.
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JONATHAN OSTRANDER, OF WEST MIDDLESEX, PENNSYLVANIA, ASSIGNOR
- OF TWO-THIRDS TO JOSEPH W. RUSSELL, OF SAME PLACE, AND PHILLIP

M. HAAS, OF YOUNGSTOWN, OHIO.

ROLLING-MILL.

SPECIFICATION forming part of Letters Patent No. 293,754, dated February 14, 1882,
" Application filed June 18, 1881. (No nlﬁtlei.)

To all whom it may concern :

~ Beitknown that I, JONATHAN OSTRANDER,

" a citizen of the United States, residing at
West Middlesex, in the county of Mercer and

; State of Pennsylvania, haveinvented new and
- useful Improvements in Machines for Rolling
- Iron, of which the following is a specification.
- The rolling-mill which I have improved is
of the kind in which three rolls of tapering
1o form are arranged in such relation to each
other as to receive the article between them
‘and feed it forward, compress it to the required

diameter, and deliver it from the small ends

of the rolls, . .

15 In my improved mill the rolls are arranged
in triangular relation, their axial lines diverg-
ing from the same point, and form a central
tapering space. The rolls are arranged out-
side of their housing-bearings to adapt them

20 for longitudinal adjustment in relation to each

-other to produce rods or tubes of different
si1zes. This relation of the roll-surfaces serves
to give areducing, polishing, and finishing ac-
tion upon the article operated upon by the

25 roll-surfaces, to effect a certain and uniform
feed of the article, and to produce a more sat-
1sfactory surface finish of the article. In con-
nection with the endwise adjustment of the

and delivering tubes, whereby articles of dif-
ferent sizes are guided and firmly supported

~under the action of the rolls while being fed

thereto and delivered therefrom. To resist
35 the tendency of the rolls to spring at their free
or non-journaled ends and to allow of their
adjustment in the lines of their axes, I pro-
vide an adjustable tri-armed standard with ad-
justable abutments adapted to support the
4o rolls and allow of their longitudinal adjust-
- ment to increase or diminish the tapering
space between them. I combine withthe mill

a furnace for keeping the iron Lot, and from
which it is directly fed into the feeding-tube

45 of the mill, the said furnace being provided
with a heating-tube which forms a continua-
tion of the feeding -tube of the mill. This
gives important advantages in rolling iron as

1t comes from the bar-producing mill, in the

so matter of saving the expense and loss of time

| for reheating the iron, and especiaily for keep-

ing the iron hot when reducing and polishing
long bars by the taper rolls. |

Referring to the accompanying drawings,
Figure 1 represents a view in perspective ofa ¢z
rolling-mill embracing myimprovements; Fig.
2, a vertical longitudinal section of the same,
a bar of iron being shown as having been de-
livered to the mill direet from the heating-fur-
nace and passing through the reducing and 6o
polishing rolls. TFig.3 shows an elevation of
the adjustable triangular-armed standard for
supporting the tapering rolls at the ends from

which the bar emerges. Fig. 4 shows the tri-

‘angular relation of the rolls, showing the ta- 6x

per of the central space through which the
rod is fed, reduced, and polished by the revo-
lution of the rolls. TFig. 5 shows a longitudi-
nal section of one of the interchangeable feed-
ing-tubes, and Fig. 6 shows a cross-section of 4o
the rolls and their housing on the line & z of

Fig. 2.

To enable those skilled in the art to which

jmy invention relates to construct and use the

same, 1 will particularly describe the con- 475
struction and operation of my improved roll- -
1ng-mill in connection with the drawings rep-

he | resenting such construction.
rolls to produce rods or tubes of different di- |

'30 ameters, I provide interchangeable feeding

The reducing and polishing rolls ¢ are of
tapering form, and are arranged so that their 8o

axiallinesdivergefrom thesame point,whereby

their adjacent surfaces will form a tapering
central passage for the bar or article under
operation, that part of the bar between the
rolls being in the form of a frustum of a cone. 8z
The rolls are carried by shafts b, secured in
bearings in beds ¢, which are adjustably se-
cured to a housing or housings, preferably of
the construction shown, of a single casting, A,
formed with flat-faced seats d for the beds ¢, go
diverging from the roll ends of said shafts in

planes parallel with the axial lines of the rolls,

whereby, in the longitudinal adjustment of
the rolls to increase or diminish the space be-
tween their surfaces, such adjustment will 9g
maintain the taper relation of such roll-sur-
faces. The seats for the bedscare thus formed
upon a support which gives a firm and solid
bearing for the rolls. The rolls are carried
outside of the housing or base with their larg- 100
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est ends adjacent to the seats ¢, and the bar | port articles of different diameters and to suit

or tube is fed to and between the Tolls through
a horizontal central revolving tube, B, fitted
in said base in line with the passage formed
by the triangularrelation of the rolls. By this
construction the feeding-tube I for the article
operated upon must always maintain the same
central relation with the seats ¢, and necessa-
rily the roll-surfaces must always work in the
same relation to said tube. This feeding-tube
B is fitted in the housing or base so as to be

freely revolved therein, and is confined in po-

sition longitudinaliy by collars ee. The inner

~or.delivering end of this tube may be flush

with the housing, so as not to interfere with
the longitudinal adjustinent of “‘the rolls; but
its outer or receiving end must project a suit-

able distance to receive a pulley, /, or gear, by

which said feeding-tube is operated by any
suitable motor. This revolving feeding-tube
is made the means of operating the reducing
and polishing rolls through spur-gears ¢.on
the ends of the roll-shafts meshing with a simi-
lar gear on the projecting end of said feedin g-
tube. The rotation of this tube is in a direc-
tion opposite. to that of the rolls, which are
revolved together in the same direction, and

‘which effects thereby the revolution of the

article operated upon in the same direction as
that in which the feeding-tube is revolved.
‘While therefore the rolls are operated directly
from the tube through which the article being

treated is fed, the Sald tube is caused to re-

volve in the same direction in which the arti-
cle is turned by the rolls, and thereby to co-
operate not only in supporting and guiding

the article in its passage to and through said
‘rolls; but in reducing the friction of the arti-
cle as it 1s drawn through the tube Dby the
40 joint action of the tapering rolls.

It will be
understood that the taper form of the rolls,
their relation to each other, and their revolu-
tion in the same direction effect the compound
motion of the article—that is,a drawing move-
ment through the central passage formed by
the rolls and a rotary movement in the oppo-
site direction to that of the rolls—so that all
the parts revolve together in the operation of
reducing the bar or tube and simultaneously
polishing its surface. The arrangement of the
rolls outside of the housings is 1mportant in
allowing of their endwise adjustment, and as
a long feeding-tube is thereby obtained, which
supports the bar against vibration and holds
it firmly under the action of the rolls.

The rotary feeding-tube which I have de-

scribed is a permanent part of the mill, and-

for bars of the largest diameter which ean be
reduced by the rolls; butIprovide for feeding

and supporting smaller bars for operation by

the same rolls (by reason of the capacity of the
latter for adjustment) by means of tubes B’ of
different interior diameters, If1g. 5, adapted fo

be fitted within the permanent tube B and to |

receive and support the article and to be re-
volved with it and with the permanent tube.

the adjustment of the rolls to properly 1educe
such articles.

In Fig. 4 T have shown the taper form of the
space between the three rolls through which

the bar is fed in being reduced, and in Fig. 2
I have shown in center section only the rela,

“t1on of the.axial line of one of the rolls to the

axial line of the bar being reduced. The axial
lines of the other two rolls, however, have the
same relation to the axial line of the bar. Re-
ferring now to the feed of the bar by the ac-
tion of the rolls, I find that the speed of such

bar—that is, a bar to be reduced, say, one-

70.

75

8o

tfeed i1s in proportion to the reduction of the

half its dmmeter will be fed thmuﬂ'h the rolls

faster than a bar being reduced IE‘bS than half
its diameter. Should theru be no reduction of
the bar, there would be no griping action of
the rolls tending to draw the bar in between

‘them. The arrangement of the rolls so as to
obtain a uniform action of their sarfaces gives

a better polished surtace to the article and
prevents unequal wear of the surfaces of the

| rolls

A standard, C, 18 secured fo the bed-plate D
in front of the small ends of the rolls by means
of screws /i, passing through slots ¢ 11 the base

of said standard, by which it is made adjusta-
‘ble.

This standard has auv epening in line
with the central opening formed Ly the rolls,
and within which a tube, j, is fitfed to receive
and support the finished article as it is deliv-
ered from the rolls. This tube is made inter-
changeable for larger or smaller articles, so as
to give proper support and steadiness as they
are delivered from the rolls. This standard 1s
formed with three arms, &, Fig. 3, correspond-
ing to the positions of the rolls, and each armn
is provided with an adjustable abutment, [,
adapted to bear upon the ounter side of hubsor
shoulders m, formed upon the small ends of
the rolls, and thereby resist their tendency to
spring under their reducing action. The abut-
ments are provided with slots n, by which
they are adjusted radially to suit the adjust-
ment of the rolls, and when set they are se-
cured by serews #/, which serve to both clamp
and set the abutments. As stated, the rolls
are adjusted in the line of their axes to in-
crease or diminish the working-space between
them, and this adjustmentis effected by setting
their shaft-bearing beds lengthwise upon their
housing-seats, the said bemmﬂ beds for this
purpose being provided with slots r, and
clamped w hen seb by screws s passing through
sald slots into said fixed seats. This method

of adjusting the rolls preserves the regular ta-

per relation of their working-surfaces, and as
a consequence of such relation I obtain the
full effect of the reducing and polishing action

of the roll-surfaces and a certain and regular

feed of the article by the action of the rolls.
In this adjustment of the rolls they are set
nearer to or farther from the end of the hous-

ing in lines diverging equally from the central

In this way the feeding-tube is adapted to sup- | feeding-tube, and to maintain the proper bear-

35

g0

95

102

I0§

ITO

115

I20

130

.
f
|’




ry

ing of the abutments upon the roll-hubs the

IO

'S

23

36

35

40

a5

253;754_

tri-armed standard must be correspondingly
adjusted. The rolls are of proper size, and
preferably of polished steel. The roll-shafts
may bave intermediate bearings,lif desired.

" In rolling and rounding bars to reduce, pol-

ish, and finish them, such operation is usunally |

continuous with the operation of the bar-pro-
ducing mill, but is necessarily much slower
than the latter operation, and the iron would
become cooled as it is produced from the bar-
mill and would require rebeating beforeit could
be passed through the forming and finishing

mill. To avoid such reheating operation and

the expense and delay attending it, L combine a
heating-furnace with the mill. The furnace1s
provided with a heating-tube, 7, which is in line
with the feeding-tube B of the mill, and is
placed in such close proximity to the receiving
end of said feeding-tube that the article can
be pushed out from the heating-tube ¢ directly
into the mill feeding-tube B, through which it
is pushed until its end enters the rolls, when
the latter operate to feed it forward.. The fur-
nace is provided-with an oven, u, within which
to keep the bars hot while waiting to be oper-
ated uapon. The heating-tube and the oven are
provided with end doors for retaining the heat.
This furnace is also advantageous in keeping
long bars at the proper beat, as the rear end
would become cooled before the operation of
rolling was finished. The mill, however, 1s
adapted for rolling, polishing, and finishing
metal rods, gun-barrels, and tubes, whether in
a cold or heated state, and for short bars the
furnace need not be used. |

As the operation of reducing tubes i3 well
understood in the art, it 1s unnecessary to de-
scribe such operation herein.
~ To permit of the removal of the feeding-tube
anditsreplacement by anotherlargerorsmaller
in its interior diameter, the bed-plate-may be
adapted to be turned in the manner ot a turn-
table to bring the receiving end of the feeding-
tnbe to one side of the furnace when the lat-
ter is used as a co-operating means for heating

~and feeding the article to be rolled.

59

53

__60

1. As an improvewment in mills for rolling
metal articles of eylindrical form, the tapering
rolls @, arranged with their axial lines diverg-
ing from the same point, forming a tapering
space between their contignous surfaces equal
to thelength of the rolls and in axial line with
a feeding-tube, substantially as described, for
the purpose specified.

9. In a rolling - mill for metal articles of a
c¢ylindrical form, the tapering rolls «, arranged

with their axial lines diverging from the same

point, forming a tapering space between their
contiguous surfaces equal to the length of the
rolls and in axial line with the feeding-tube,
in combination with means whereby said rolls
are adjusted in the line of their axes to increase
or diminish the tapering space, substantially
as described, for the purpose specified.

3. The rolls of a rolling-mill for metal arti-
cles of eylindrical form, arranged with their ax-
ial lines diverging from the same point, form-
ing a tapering space between their contiguous
surfaces equal to the length of the rolls andin
axial line with the feeding-tube, in combination
with the roll-bearing beds ¢ and the housing A,

‘to which said beds are adapted for adjustment

with the rolls, substantially as described, for

the purpose specified. ,
4, The rolls of a rolling-mill for metal arti-

cles of cylindrical form, arranged outside ot

their housing bearings or supports, with their
axial lines diverging from the same point, form-
ing a tapering space between their contiguous

surfaces equal to the length of the rolls,in com-

bination with a feeding-tube arranged within

said housing, substantially as described, for

the purpose specified.

5. The rolls of a rolling-mill constructed and
arranged for adjustiment and operation with a
feeding-tube snbstantially as herein described,
in combination with a tri-armed adjustable
standard provided with adjustable abutments
for supporting the non-journaled ends of the
rolls, and with a delivering and supporting tube
for the finished article, substantially as de-
seribed, for the purpose specified.

6. In a mill for rolling metal articles of cy-
lindrical form, the combination, with rolls ar-
ranged for adjustment and operation substan-
tially as described, of a permanent tube and
interchangeable feeding and delivering tubes
having different interior diameters, adapte«d to

E:
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suit different sizes of articles to be rolled, sub-

stantially as described.
7. The combination,inamill forrelling metal-
lic articles of eylindrical form, with the rolls

arranged for adjustment and operation in rela-

tion to each other, and a feeding-tube arranged

in central relation to said rolls, of a furnace

having a heating-tube arranged 1in the relation
to said feeding mill-tube subsfantially as de-
seribed, for the purpose specified.

- 8. A mill for rolling metal articles of cylin-
drical form, consisting of rolls arranged with
their axial lines diverging from the same point,
forming a tapering space between their con-
tiguous surfaces and adapted for adjustment
in the line of their axes, a.feeding-tube carried
by the roll-housings, and a delivering-tube car-
ried by an adjustable standard having adjust-
able abutments for supporting the non -jour-

naled ends of said rolls, substantially as de-

scribed, for the purpose specified.

In testimony whereof I have hereunto set my
hand in the presence of two subscribing wit-
nesses.

JONATHAN OSTRANDER.

Witnesses:
his
MICHAEL X GALLIGHAN,

marlk

JOHN H.. KLLIOTT,
J. W. HAMILTON JOHNSON.
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