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JAMES MONTGOMERY, OF CROTON LANDING, NEW YORK.

Letters Patent No. 86,314, dated January 26, 1869.

IMPROVEMENT IN ROLLING-MILLS.
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The Schedule referred to in these Letters Patent and making part of the same.

T all whom it may concern :

Be it known that I, JAMES MONTGOMERY, of Oro-
ton Landing, in the county of Westchester, and State
of New York, have invented a new and useful Improve-
ment in Rolling-Mills; and I do hereby declare the 1ol-
lowing to be a full, clear, and exact description of .the
same, reference being had to the accompanying draw-
ings, which are made part of this specification.

- My invention consists— |

First, in constructing the rolls holiow, and driving
- them by frictional clutching-apparatus, as hereinafter

explained. ,1 | -

‘Second, in an improved counstruction of coupling-
shafts for connecting the rolls and their driving-pinions.

Third, in an improved construction and arrangement
of hollow mandrels, upon which hollow articles may be

rolled, and within which water may be circulated, to [ ( |
“der, K, and is attached to the pistcn thereof, so as to

keep the mandrels cool, as hereinafter described.

Fourth, in improved modes of constructing and sup-
porting the fore and rear plates upon which the blooms
~ or ingots are fed to the rolls. ~

Tritth, in an arrangement, in connection with a roll-
ing-mill steam-engine, of a hollow piston-rod and crank-
pin, as hereinatter explained.

In the drawings— |

Figure 1 is a plan or top view of a rolling-mill, ikus-
trating my invention. |

Figure 2 is a front elevation of the same, partly in

section. - o
~ Pigure 3 is a vertical transverse section at = z, figs.
1 and 2. | | |

I'igure 4-represents a longitudinal section of one of
my hoilow mandrels. |

Figure 5 represents a longitudinal section of one of
my hollow mandrels. |

Figure 6 represents a transverse section of the X-
formed coupling-shaft, hereinafter described.

A A represent a pair of hollow rolls, mounted in
bearings B B, and grooved upon their peripheries, in
any suitable maunner, according to the form of the ar-
ticle which they may be intended to produce.

By making them hollow, the said rolls would be pro-

tected from rapid heating by the circulation of air with-"

in them, but; as a complete and permanent protection
against heating, I prefer to pass a constant eurrent of
water through the rolis.

The water may be introduced at one end of the rolls
by a pipe, P, leading from a customary water-trough,
T, and discharged at the other end. -

The journals of the rolls are likewise hollow, and have

their bearings in housings, B B, mounted in.grooves, or |

otherwise fitted to slide upon the bed-plate, C, and ad-
justed and secured by screws, b b, for the purpose of
setting them in or out, so as to bring the bearings of
 the rolls aceurately in line. |

D D are the connecting-pinions of the rolls, the necks
or journals,d d,of which are also made hellow, for the
object before stated.

et il -

The connections between the rolls A A and the driv-
ing-necks d 4 are formed by X-shaped coupling-shatts,
E E, fitting corresponding grooves within the journals,
as represented in fig. 3. |

F F represent friction-clutches, of any suitable form,
for communicating motion to the driving-necks from
the crank-shafts ¢ G of engines I H, which engines
are to be kept.constantly running.

The water to supply the rolls may be conducted from
a common trough, T, by pipes P P, or in any other
suitable manner.’ |

The clutch-levers I I are moved simultaneously by a
connecting-rod, J, so that the advancing of one clutch
will retract the other, and the parts are so arranged
and operated that the respective engines will turn the

“rolls in opposite directions.

The rod J passes through an auxiliary steam-cylin-

be thrown in either.direction, under control of the

roler-man, who stands on the plattorm L, and oper-

ates the valve-lever &k of the said engine K with his

hand or foot. - | |
The crank-pins ¢ ¢, piston-rods h h, and all ofher

parts of the mill-which are exposed to heavy friction,

“are made hollow for the objects hereinbefore set forth, -

and, in addition to this, the hollow vertical piston-rods
7 h being partially-filled with cotton or other capiliary
material, and plentifully supplied with oil, will furnish
lubrication for a month for their boxes k' I/, and the
crank-pins g g, upon which they work.

While describing this invention as used with a ver-
tical piston-rod, I do not limit myself thereto, as the
capillary filling will supply the oil to the pin, it the hol-
low rod be in a horizontal, oblique, or even an inverted
position. - |

The fore plate M, I support without legs in frout,
in order to avoid any obstruction to the clearing away
of scale or cther refuse. . '

For this purpose I employ brackets M’ M', arranged
in pairs, so that the ends of the plate may be intro-
duced between them, and there held by wedges m/'.

Screws m® are then passed through the upper brack-
ets, to firmly hold the wedges m'. |

The said fore plate is formed in front with a down-
ward curve, as shown at m, in order to facilitate the
passage of the blooms on to and over it, and prevent
it making an indentation in the heated metal, or catch-
ing splinters or projections thereon, which (in mills as
now commonly consfructed) cause serious obstruction
and difficulty in introducing the metal to the rolls.

Both of these improvements are of course te be ap-
plied to the rear plates aiso, in mills where rear plates
are used. | |

N XN represent adjustable hollow mandrels, fitted
with diaphragms n, around which water is caused to
pass from end to end within said mandrels, to keep
them cool. | |

For rolling. hollow articles, such as tubular raus, or
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beams, or pipes, for any purpose, I employ hollow in-

gots, of steel or iron, such as represented in fig. 4,
which are drawn and pressed around the mandrels N
by the action of the rolls, and, when rolled to a suffi-

ient length, are drawn off the mandrels by the back-
w,-.t,rd mtmtwn of the rolls. -

In many eases. it will be e\pedlent to subject the
metal to a number of passes back and forth, before
withdr a,wuw it from the rolls.

The rever %11)111’53 of my rolls, thus énables the oper-

~ator to roll and remh the metal a number of times

with great 1 &1}1(111337 'This is a matter of very g areat
importance in rolling tubular articles, owing to the
thinness of the metal, and consequént: hablhty to rapid
~ cooling.

The casings N, around the mandrels N, serve to sup-
port and keep them to their work, and alm to prevent

any deflection of the tubes in the act of mlhng long
tubular articles.

N2 represénts screws, by which 'the mandrels may be
secured and &deStEd endwise,

n'and n’are pipes, for the intr oductmn and discharge
of water. |

My mill may be used Very advanta,geoubly forr ollm g
solid iron, without the mandrels.

The rever sibility enables me to do with a * two-high?”
- mill, with less time and labor,all that can be done with

a “three- ~high” mill of or dmary censtruction.

I have deseribed my mill as furnished with a pair
of ‘constantly-running engines, either of which may be

mstantaneously connected or coupled to the rolls, so as.

to Treverse the motion of the latter, when desired.
The practical roller will readily understand that the
power of these engines, though not always exerted in
~ driving the central pair of rolls herein described, may
be utilized to run other rolls or machinery necessarily
conunected with every large rolling-mill.

If, however, it be preferred to use ouly a single en-

gine, a suitable train of gearing may be used to reverse
the rolls at will, and a cluteh to stop and start them,
as required _,without stopping the engine.

The clutch-couplings may be made of disk, or cup,
or other suitable form. Their important function is
to arrest and reverse the motion of the rolls, without

|
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danger of injury to any of the parts, and as rapidly as

the kamen can possibly re-enter the metal.
Another great advantage of the friction-connection
is, that, In the event of. ant unvielding obstruction en-

tennu‘ between the rolls, the friction - chuteh wiil slip
before my part of the machiner y can be injured.
At times, when special power is required, one of the
engines may be reversed, so that both will act i uni-
son to drive the rolls in one and the same direction.

“For this purpose. the simultaneous closing of both the

friction-clutches may be effected by having the rod J
in two parts, connected to separate pistons in the en-
gine K, or by elongating it by a slot-connection, or in
any suitable way.

Having thus described my invention,

The following is what I claim as new therein, and
desire to secure by Letters Patent:

1. The combination of the hollow rolls and fnctmua.l-
clut:chmg-appar&tus, substantially as described. N

2. The X-formed torsion coupling-shaits, fitting with-
in the hollow journals of tlie rolls and pinions, and
transmitting motion from one to the other.

3. The combination of a set of rolls with the tor-
sional coupling and the frictional clutchmw—a;ppamtus,
substantially as described.

4. The arrangement,. substantially as described, of .
the hollow ma,ndrels N N and longitudinal dmphra.gnl
with the rolls, by virtue of which water may be passed
from the rear to the front end and back again, and dis-
charged at or near the rear end, for the purpose of
ketapmg the mandrels cool.

. The fore or rear plate, formed on.its outer edge

.mth a downward: curve, m, and arranged in relation

to the rolls substantially as Shown, for the, purpose
specified.

6. Securing the rounded-edged fore or rear plate M
on brackets M’ M, by means of wedges m' and screws
m’, or-their equiv a,lents, all substantially as set forth,

7. The arrangement of the steam-cylinder i, hollow
piston-rod h, and crank-pin g, substantially as a,nd for
the’ purposeb set forth.

Witnesses: . JAMES MONTGOMERX.

OCTAVIUS KNIGHT,
J.H. M. BOwEN.
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