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"UNTTED STATES

PATENT OFFICE.

JOIIN G. IIODGSON, OF MAYWOOD, ILLINOIS, ASSIGNOR TO NORTON
- BROTHERS, OF CHICAGO, ILLINOIS. -

REVERSING ROLLING-MILL.

SPECIFICATION forming part of Letters' Patent No. 669,242, dated March 5, 1901.
Application filed October 22, 1900, Serial No. 33,065, (No model.)

—— .

To wll whom € maly CONCErTL:

Be it known that I, JOHN G. HODGSON, a
citizen of the United States, residing in May-
wood, in the county of Cook and State of Li-
nois, have invented a new and useful Im-
provement in Reversing Rolling - Mills, of
which the following is a specification.

This invention relates to reversing rolling-
mills for rolling metal bars, sheets, or packs
of sheets. | .

The object of this invention is to provide &
reversing metal sheet, plate, or bar rolling
mill of a strong, simple, efficient, and durable
construetion, by means of which metal bars,
lates, sheets, or packs of sheets may be rap-
idly and successively passed back-and forth
between the rollsandin which the feed-screws,

- by which the rolls are set or adjusted clozer
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o minishing increments of motion to the feed-
: o {

together as the rolling proceeds, may be oper-
ated either by hand or automatically at each
reversal of the mill and by diminishing in-
crements after each sunccessive pass, as may
be required, and by means of which the feed-
screws may at the same time be positively
and accurately adjusted and rigidly and un-
yieldingly held in adjustient. |

The invention consists in the means or
mechanism employed for practically accom-
plishing this object or result—that is to say,
it comprises in a reversing rolling-mill 1n co-
operative combination with the reversing-
volls frietion-clutches and a hydraunlic ram
for operating the same to reverse the rolls, a
reversing valve and valve-lever for said ram,
feed-serews for setting or adjusting the rolls
closer and closer together, as required, worms
and worm-gears for turning the feed-screws
by hand, a rack and gears for turning or ad-
justing the feed-screws automatically, a hy-
draulic eylinder and piston for operating the
rack, a starting-valve for said feed-screw-op-
erating ram operated by a low or city-water
pressure cylinder and piston con nected to the
reversing valve-lever, a stopping-valve for
said feed-screw ram automatically operated
by a notched register or controlling bar con-
nected to the piston of said ram, the notches
in which register or controlling bar are dit-
ferently spaced to give the required or di-

bt

| serews ab successive passes, the feed-serew

ram having also two further valves for re-
turning its piston and the feed-screw rack
and notched bar connected thereto to position
by a single continaous movement after each
complete rolling operation. |

The invention also consists in the novel con-
struction of partsand devicesand in the novel
combination of parts and devices herein
shown and described, and specified in the
claims. : .

In the accompanying drawings, forming a
part of this specification, Figure 1 1s a front

elevation of a reversing rolling-mill embody-

‘ing my invention, and Fig. 2 is a detall plan

showing in diagram the valve and hydraulic
pipe system. In these views the reversing
feed-tables which are geared or counected to
the driven roll by any suitable gearing or con-
necting mechanism, so as to be reversed with
the rolls, are omitted for sake of clearness of
illustration. Fig. 3is an enlarged-detail plan
view of the valve-table, and Fig. 4 a side ele-
vation of the saine. :

In the drawings, 8 represents the frame of
the machine or mill; 9, the upper roll; 10, the
lower or driven roll; 11, its shaft; 12 and 13,

friction-clutehes for reversing the rotation of

the rolls through any suitable gearing or
mechanism; 14 and 15, the hydraulic ram
which operates the friction-clutches alter-
nately through the connecting-lever 16.

17 is the reversing-valve, connected by the
pipes 18 19 with the clutch-ram 15, and 20 is
the friction-cluteh valve-lever, by movement
of which lever the operator reverses the rota-
tion of the rolls as required. -

91 22 are the feed or housing screws, by
which the rolls 9 10 are adjusted closer to-
gether or farther apart, as required. These
feed-screws may each be turned or adjusted
by hand through the worin 23 and worin-gear

24, with which each is provided for this pur-

pose. They may also be tarned or adjusted
automatically by means of the gears 25 25 and
the rack 26, which meshes with said gears.
The worms 23 23 are mounted on the gears 24
24, so that neither means of turning or ad-
justing the feed-screws interferes with the

other. The rack 26 is connected to the piston-
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stem 27 of a hydraulic ram 28, by which the | valve-lever 20 and the lever4l, through which

feed - serews are automatieally operated.
This feed-screw-operating ram 28 has a start-
ing-valve 29, which is connected by a pipe 30
with the rearor left-hand end of the ram-¢vl-
inder 28, and it also has a stopping-valve 31,
which is likewise conuected with the rear end
of the ram-cylinder 28 by a pipe 32, which is
a waste or discharge pipe. The starting-

valve 29 has a valve-lever 33, which is fur-

nished with a weight 34, and is operated so as
to be momentarily opened by a sliding eam
or bar 35, which engages a roller 36, adjust-
ably mounted on the starting-valve lever 33
through the adjusting-screw 37. The cam-
bar 35 is connected to the piston-stemn 38 of a
low or city pressure eylinder 39, the valve 40
of which is ¢connected by a valve-lever 41 with
the reversine valve-lever 20 through a de-
tachable link 42, so that the starting-valve of
the feed-serew ram may he connected with
the reversing valve-lever or not, acveording
as 1t 18 or 1s not desired to operate the feed-
screws automatically at each reversal of the
mill through the feed-screw ram and the con-
necting-rack 26 and gears 25 25,

The stopping-valve 31 of the feed-serew
ram 28 has a valve-lever 43, furnished with a
roller 44 and a weight 45, and is operated by
a notehed register or controlling bar 46, which

1s secured to the piston-stem 27 of the feed-

Serew ram, so as to be reciprocated thereby.
The notches 47 in the register or controlling
bar 46 are at varying distances apart, being
closer together at the right-hand end of the
bar than at the left-hand end thereof, so that
the feed-screw-operating rack 26 will be
imoved by diminishing increments :at each
successive reversal of the rolls as vhe rolling
proceeds. The notched controiling-bar 46 is
retmovably connected to the piston-stem 27 or
rack 26 by a pin 48, so that by simply remov-
ing one notched bar and replacing it with
another having its notches differently spaced
any required degree or extent of movement
may be automatically given to the feed-screws
a8 may be required.

The feed-serew ram 28 has a combined
feed and exhaust or two-way valve 49, con-
nected by a pipe 50 with irs forward or right-
hand end, and a feed-valve 51, connected by
a pipe 92 with the rear or left-hand end of
the feed-screw ram 28. The operating-levers
53 54 of the valves 49 51 are connected to-
gether by a link 55, so that they are operated
simultaueously. .

ob 15 the city or low-pressure water pipe

leading to the valve 40 of the low-pressure

cylinder 39, by which the starting-valve is
operated, and 57 is -the pipe leading to the
accumulator or hydraulie pump, from which
water aunder pressure is supplied to the hy-
draulic rams as required through their op-
erating-valves. |

Lhe operation is as follows: When the de-

tachable link 42, connecting the reversing |

)]

the starting-valve of the feed-serew ram is op-
erated, 1s disconnected, the mill is reversed
by the operator moving the reversing-lever
20, which releases one friction-cluteh and op-
erates the other through the eluteh-ram 15.
When thus operated, the feed-screws remain
unchanged or unmoved through sueccessive
passes and are turned or adjusted as may be
required by hand through the worms and
worm-gears 23 24, When, on the other hand,

the levers 20 and 41 are connected together by

the detachable link 42, the low-pressure-cyl-
inder valve 40 is operated, thus causing the
starting-valve 29 to be momenrarily opened—
that 1s to say, while the cam or projection 35
18 passing nunder the roller 36 on the starting-
valve lever 33, the starting-valve lever being
closed very svon after it is opened. Daring
the short interval the starting - valve 29 is
open the water orother liquid under pressure
may flow out from the rear or left-hand end
of the feed serew ram ceylinder 28 through the
relief-pipe 30, which connects with the waste

or discharge pipe through the starting-valve

29, and the two-way valve 49 being in its nor-
mal position, as illustrated in Fig. 3, the wa-
ler under pressure flows through the pipe 50
into the forward or right-hand end of the ram
2%, thus moving its piston to the left and caus-
ing the roller 44 to ride out of the noteh 47 in
the register or controller bar 46, and thus to
open the stopping-valve 31, so that the water
may now escape from the rear end of the ram
25 through the waste-pipe 32 until the stop-

b ping-valve 31 1s again c¢losed, which is auto-

matically done the moment the bar 46 is
moved far enough to permit the roller 44 to
arop into the uext notch, as the controller-
bar 46 only holds the stopping-valve 31 open
for the space between the notches. The mo-
ment the stopping-valve is thus closed the
feed-screw ram 28 can give no further move-
ment to the rack 26, because the water cau-
not escape from the rear end of the cylinder,
the starting-valve 29 having been previously
cinsed, as before stated. When it is desired
to tarn up the feed-screws by withdrawing
the rack 26 to the right to its first position,
this 1s done by swinging the levers 53 54 into
the reverse position from that indicated in
Fig. 3, thus causing the water under pressure
to feed into the left-hand end of the ram 28
through the pipe 52 and flow out from the
right-hand end thereof through the pipe 50,
which the two-way valve49 now connects with

the discharge or waste and disconnects from

the water feed or supply pipe leading from
the accumulator or hydraulic pump or other
source of liquid under pressure. If the oper-
ator wishes to turn the rolls down several or
all of the notches of the register or controlling
bar 46 at once or by one continuous movement
to the left, this he may do by simply lifting
the weight or holding up the lever 33 of the
starting-valve 31, thus keeping the relief or
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discharge through the starting-valve open

nntil the feed-screws are turned down to the

extent desired.

I claim—

1. In a reversing rolling-mill, the combina-
tion with reversing-rolls, friction-clutches for
reversing the rolls, a hydraulic ramn foroper-
ating said clutches, a reversing valve and
valve-lever for said ram, feed-screws for set-
ting the rolls closer together, & rack and gears
for turning the feed-screws, a feed-screw ram
for actuating the rack, a notched bar for reg-
ulating the movement of the feed-screw-ram
piston, a stopping-valve for said feed-screw
ram, and a starting-valve for said feed-screw
ram, and means connecting said valve with
said reversing valve-lever, substantially as
specified. .

o 1In a reversing rolling-mill, the combina-
tion with reversing-rolls, a hydraulie ram for
reversing the rolls, a reversing valve and
valve-lever for said ram, feed-screws, rack
and gears, a feed-screw ram and a starting-
valve for said ram, and connecting mechan-
ism foroperatingsaid starting-valve from the

reversing valve-lever, substantially as speci-
fied.

3 1n a reversing rolling-mill, the combina-
tion with reversing-rolls, a hydraulic ram for
reversing the rolls, a reversing valve and
valve-lever for said ram, feed-secrews, rack
and gears, a feed-screw ram and a starting-
valve for said ram, connecting mechanism for

operating said starting-valve from the re- .

versing valve-lever, a stopping-valve for said
reed-serew ram, and means for automatically
operating said stopping-valve when the mill
is reversed, substantially as specified.

4. In a reversing roiling-mill, the combina-
tion with reversing-rolls, a hydraulic ram for

reversing the rolls, a reversing valve and
valve-lever for said ram, feed-screws, rack
and cears, a feed-screw ramn and a starting-
valve for said ram, connecting mechanism for
operating sald starting - valve from the re-
versing valve-lever, & stopping-valve and a
notched register or regulating bar for auto-

matically operating the stopping-valve, sub- |

stantially as specified.

5. In a reversing rolling-mill, the combina-
tion with reversing-rolls, a hydraulic ram for
reversing the volls, a reversing valve and
valve-lever for said ram, feed - screws, rack
and gears, a feed-screw ram and a starting-
valve for said ram, connecting mechanism
for operating said starting - valve from the
reversing valve - lever, a stopping- valve, a
notched register or regulating bar for auto-
matically operating the stopping-valve, and
independent valves for sald feed-screw ram
enabling its piston to be returned to position
4t one movement, sabstantially as specified.

6 The combination with reversing-rolls, ot
a hydraulic ram for reversing the same, &
valve and valve-lever for said ram, feed-
serews, rack and gears, a feed-screw ram, a

=

I starting-valve for said ram, & movable cam

or bar for momentarily opening said valve, a
low-pressure eylinder and piston for operat-
ing said cam or bar, a valve for said low-pres-
sure ¢ylinder, and meanscon necting said low-
pressure-cylinder valve with said reversing
valve-lever, substantially as specified.

7 The combination with reversing-rolls, of
a hydraulie ram, valve and valve-lever for re-
versing said rolls, feed-screws, a feed-screw
ram and a valve for operating the same con-
nected with the reversing valve-lever, sub-
stantially as specified.

3 The combination with reversing-rolls, of
a hydraulic ram, valve and valve-lever for re-
versing the rolls, feed-screws, a feed-screw
ram and a valve for operating the same con-
nected with the reversing valve-lever, a stop-
ping-valve for the feed-screw ram and a
hotohed bar for automatically operating the
same, substantially as specified.

9 The combination with reversing-rolls, of
a hydraunlic ram, valve and valve-lever for re-
versing the rolls, feed-screws, a feed-screw
ram and a valve for operating the same con-
nected with the reversing valve-lever, a stop-
ping-valve for the feed-screw ram, a notched
har for antomatically operating the same, and
independently-operated valves to permit the
piston and the feed-screw ram to be returned
to position at one movement, substantially as
specified. |

10. The combination with reversing-rolls,
of a hydraulic ram and valve for reversing
said rolls, feed-screws, a feed-screw rai, &
starting-valve therefor, and connecting mech-

' anism between said starting-valve and the

reversing-valve, substantially as specified.
11. The combination with reversing-rolls,

of a hydraulic ram and valve for reversing

said rolls, feed-screws, a feed-screw ram, 4
starting-valve therefor, connecting mechan-
iam between said starting-valve and the re-
versing - valve, said connecting mechanism
comprising a cam and lever to cause said start-
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ing-valvetobeonly momentarily opened, sub- .

stantially as specified.

12. The combination with reversing-rolls,
of a hydraulic ram and valve for reversing
said rolls, feed-screws, a feed-screw ram, a
starting-valve therefor, connecting mechan-
ism between said starting-valve and the re-
versing - valve, said connecting mechanism
comprising a cam and lever to cause sald start-
ing-valve to be only momentarily opened, and
a low-pressure cylinder and piston for oper-
ating said cam, substantially as specified.

13. The combination with reversing-rolls,
of a hydraulic ram and valve for reversing
said rolls, feed-screws, a feed-screw ram, &
starting-valve connected with and operated
by the movement of the reversing-valve, and
a stopping-valve, and means for automatic-
ally operating the stopping-valve to stop the
feed-serew ram as required, substantially as

| specified.
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14. The combination with reversing-rolls, | able connection between sald low-pressure
of a hydraulic ram, valve and valve-lever for | valve-lever and said reversing valve-lever,
reversing said rolls, feed-screws, a rack and | so bstantially as specified.

L]

gears for operating the same, a feed-screw ! _ JOHN G. HODGSON. ~
5 ram, a starting-valve, valve-lever, sliding|{ Witnesses: . -
cam-bar, low-pressure cylinder and piston, a EDMUND ADCOCK,

valve and valve-lever therefor, and a detach- | -~ H. M. MUNDAY.
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