J. R. GEORGE.,

ROLLING MILL.
APPLICATION FILED JUNE 8, 1903,

‘Patented Aug. 2, 1910.

3 BHEETS—S8HEET 1.

L/
/7

;,l'
07
S
i

966,089.

N

-
S

N

mes’ ses L reve7Ztor




J. R. GEORGE.

ROLLING MILL.
APPLIOATION FILED JUNE 3, 1903,

966,089, "~ Patented Aug. 2,1910

3 SHEETS—SHEET 2.

Fig 2 |
- G
5 ¥
TE
15 ¢ 5
56

A
)k
b

.‘5 ‘§.

LN

N N/ 2

N N :

I g§ '
VR
\: A

—T1-30

I TTTIT I

f:?',.-f" ,*’,-‘ " i //'f{r"_'

fjffg'jfﬁ,ff,:;;/g ;:.

£ 72 p‘efz?é"r
Jeroreel? G/CR? %

S o




J. R. GEORGE.

ROLLING MILL.
APPLICATION FILED JUNE 3, 1903.

TN

966,089. ~ Patented Aug. 2, 1910. 1

3 BHEETS8—SHEET '3,

7ig 5

LY
- b
: | \
: LY
.. 4 i N
- »
"
*
SN
|
N '
E -
\‘u ‘\‘
" L L L] n
‘1"'\. ‘H\“'\"-.\‘. .."h-"" “lh\'\‘*\
NN

OOV RANY
N
N
a“_}~

e

/z‘“ﬁzeeges - (v erelor
S e, Jeromell Grorge
@@Mﬁ%ﬂmﬁé- | @ @ Fo

U Afterrey



10

15

20

25

966,089.

UNITED STATES PATENT OFFICE.

JEROME R. GEORGE, OF WORCESTER, MASSACHUSETTS, ASSIGNOR TO MORGAN CON-
STRUCTION COMPANY, OF WORCESTER, MASSACHUSETTS, A CORPORATION  OF

MASSACHUSETTS.

ROLLING-MILL.

Specification of Letters Patent. Pa,tent_ed Aug. 2, 1910.

- Application filed June 3, 1903. Serial No. 159,904,

To azz ’whom ’it my-,commi‘n: |

Be it known that I, Jerome R. Grores,

a

citizen of the United States, residing at

Worcester, in the county of ‘Worcester and
Commonwealth of Massachusetts, have in-

vented a new and useful Improvement in

Rolling-Mills, of which the following 1s a

specification, accompanied -by drawings

forming a part of the same, in which—
Figure 1 is a plan view of a rolling mill

showing the rolls of a roughing mill through

which an ingot is first passed when taken
from the furnace, and also a finishing mill,
embodying my invention. Fig. 2 is a front

view of the rolls of the finishing mill. Fig.

3 is a side view of one of the pairs of rolls

of the finishing mill with its supporting
housing. Fig. 4 is a detail in sectional view

of one of the rolls of the finishing mill with
its lower journal bearing.. Kig, 5 represents

‘a modified construction whereby different
_pairs of rolls are interchangeable, and Fig.
6 is a plan view of several pairs of inter-

changeable rolls arranged for the successive

reduction of a rod. Figs. 7 and 8 are front

“and side views respectively on an enlarged
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scale, showing the guides for the rod be- |
tween adjacent pairs of rolls and the re-
movable supporting plates 41 between the

guldes. _ _ - -
" Similar letters and figures of reference

refer to similar parts in the different. views.

My present invention relates to certain
improvements in rolling mills, and particu-
larly to that class of rolling mills known as
finishing mills, in which the final reduction
of a rod or bar is accomplished, and it has
for its objects to increase the efficiency and

convenience of this class of mills, and it con-
sists in the construction and arrangement of

parts as hereinafter described and pointed

out in the annexed claims. =
Referring to the accompanying drawings,
A denotes a portion of a heating furnace,

having a delivery opening B in position to

deliver a heated ingot to the series of rolls
C, C, forming what. is known as a roughing

mill, adapted to the initial reduction of an
ingot to a rod or bar, suitable to be deliv-
ered to the rolls of a finishing mill for its
final redunction to a desired size In cross sec-
tion. The successive pairs of rolls C, C, are | t _
rotated at varying speeds by means of their ! ing through

N

—th

|

“the rod is conducted by

connection with a common driving shaft D,
through a series of bevel gears E, E*. Asa
rod is delivered from the last pair of rolls 1in
the roughing mill, it is directed by a guide
F to the rolls of a finishing mill (x, embody-
ing my invention, and comprising in the
present instance five pairs of rolls, 1, 2, 3, 4

i

60

and 5, adapted to the continuous reduction

of a rod, by a series of consecutive grooves
or passes. Kach of the rolls of the finishing
mill like the rolls C of the roughing mull,
are provided with two grooves or passes for
the simultaneous reduction of two rods or

bars, but the number of passes can be varied
pair of rolls in the finish-

as desired. Each
ing mill is journaled in housings and sup-

ported by an upright post or framework

which are the duplicates of each other, so

that a description of one will serve as d de-
seription for all. - ' |

Referring to Fig. 3, 6 denotes an upright
’];ra.nlework, supported upon a suitable base

in a
floor 8, having its upper surface 9 slightly
inclined to form a water shed leading to a
sunken trough or conduit 10.

Secured to the frame 6, and at a suitable

| _distance above the floor 8 for the conven-

ience of the operator standing thereon, 1s

-a roll housing 11, provided with bearings

for a pair. of rolls 12 and 13, having vertical

axes and circumferential grooves or passes,

14 and 15, one above the other, into which
by guides 16 and 17,
which are supported on a plate 18, attached
to the housing 11. The upper gudgeon of
the roll 13, extends above the housing and
is connected by a coupling sleeve 19, such
as is usually employed in rolling mills, to
a, vertical shaft 20, to which rotary motion
is imparted by an electric motor 21, which

! is supported upon the upright frame 6. The

lower gudgeon of the roll 12 extends below
the housing and is similarly connected by

“a coupling sleeve 22, to a vertical shatt 23,
rotated by an electric motor 24, which 1s-

supported by the upright frame 6, below
the floor 8. The shaft 23, where 1t passes

‘through the floor 8, is inclosed by a tube 25,

which projects above the floor and forms a
dam 26, to prevent water from flowing from

the floor around the shaft 23, and the open-
the tube 25 is closed at 1its
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upper end by a collar 27, provided with a
flange 28, having a downwardly turned edge
29, overlapping the upper end of the tube 25.

The coupling sleeves 19 and 22, are of the
usual construction, and are capable of ver-
tically sliding on the shafts 20 and 23, with
which they have the usual toothed or splined
connection with a similar connection with
the gudgeons of the rolls, the ends of which
are provided with recesses as shown at 30,
Fig. 4, to receive corresponding interior
projections in the sleeves. The sleeve 19 is
normally held in engagement with the gud-
geon of roll 13 by gravity, allowing the roll
to be disconnected at will by simply raising
the sleeve 19 on the shaft 20. The slecve
22 1s held in its operative position by inter-
posing a couple of wooden bars 31, 31, be-
tween the sleeve 22 and the collar 27, said
bars being held in place by a strap 82. The
lower journal bearings of each of the rolls
12 and 13 are protected from water by ex-
tending the bushing 33 above the housing
11, and entering the upper end of the bush-
g m a recess 34, in the lower end of the
roll, said recess forming an ammular lip 35
which overlaps the bushing 33. The shaft
and coupling connections of the rolls De-
tween the housing 11 and the floor 8, are
protected by guard plates 36, only one being
shown in Fig. 2. The guard plates are
hinged at 37 near the floor 8, and with their
upper edges resting against a bracket 38, at-
tached to the housing 11, and when access
18 desired to the lower coupling, the guard
plates are lowered upon the floor, as shown
by the broken line 39.

Each of the electric' motors in the mill
are electrically connected in the usual man-
ner with a dynamo 40, on the main driving
shaft D, with the speed of the individual
motors regulated to impart the proper speed
to the rolls to suit the reduction of the rod,
with the speed of the dynamo constant and
corresponding with that of the main shaft
D, from which the rolls C, C, of the rough-
ing mill, are driven. Any variation, there-
fore, m the speed of the main shaft D, will
not ailect the relative speed of the rolls in
the roughing mill, with the rolls of the fin-
ishing mill. The lower guides 17 and the
lower roll housings serve as shelves for the
support of removable plates 41, two of which
are shown by broken lines in Fig. 2, in con-
nection with the pair of rolls 5. The plates
+1 are placed in the position shown in Fig.
2, whenever any mterruption occurs in the
passage of a rod through the rolls, forming
what 1s known as a *“cobble”, thereby en-
abling such a rod to be manipulated by the
operator, while supported on a plate 41, and
the rod 1 the upper grooves 14 is pre-
vented from falling into contact with the
rod below, 1 the grooves 15, and each of
the rods may be thus supported whenever

|
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necessary for the adjustment of guides or

for other purposes, and when not needed

the plates 41 may be readily removed.

1t 15 customary in rolling mills to prevent
the overheating of the rolls by their contact
with the heated metal by a current of water

directed against the rolls, which washes

away niuch of the scale liberated from the
heated metal. By the employment of ver-
tical rolls their upper journals are above
and therefore entirely free from contact
with the unclean water, and the lower jour-
nals are effectually closed to the admission
of water by the overlapping lip 35, and the
lower motor 24, is likewise protected by the
flanged collar 27 and tubular dam 26, caus-
ing the entire flow of water over the rolls
to be received upon the inclined surface 9
of the floor, and conducted away by the
conduit 10. '

In my improved rolling mill, the opera-
tor, from his position in front of the vertical

supporting frames 6, has free and equal ac-

cess to each pair of rolls, passing from one
pair to another, for the proper manipulation
of the rod; the adjustment of the guides:
the 1nspection and adjustment of the several
journal bearings; the connection or discon-
nection of the rolls with their respective ver-
tical shafts by means of the sliding loosely
fitting sleeve couplings, or for the inspection
of the operation of each pair of rolls. The
control of each rod in its passage through
the rolls 1s permitted by the supporting
plates 41, which are easily inserted, as de-
scribed, whenever the exigencies of the work
requires, and their use does not conceal the
passing rods or the operative parts of the
mill. As each roll in a pair is individually
rotated at its proper speed by its direct con-
nection with the driving power, the use of
pinions for connecting the rolls in each pair
1s unnecessary, thereby avoiding the friction,
noise and excessive wear incident to the
transmission of power by gearing. Addi-

tional advantages are also obtained, due to

the increase in the speed of the rolls beyond
the speed limit, possible when pinions are
used, thereby enabling smaller rolls to be
used, without reducing the product of the
mill, and with the outlay of less power, and

the use of smaller rolls is desirable espe-

cially in finishing mills, for the further rea-
son that greater accuracy of dimension in
cross section 1s thereby obtainable in the fin-
ished product. An independent adjustment
of the rolls in each pair is rendered possible,

and also a much greater range of adjust--

ment relatively to the connection with the

motor, for the reason that longer interme- -

diate shafts can be employed, by the use of
vertical instead of horizontal shafts, thereby
reducing the angularity of the intermediate
shaft for a given range of adjustment of the

- roll from 1ts alinement with its motor.
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In my improved mill a change can be
made 1n the connections between any pair of

rolls and their motors without stopping the
When the rolls |

remaining rolls in the muill.
In each pair are driven independently by
means of bevel gears, as shown in the case of
a roughing mill in Fig. 1, the work of each
pair of rolls is divided between two pairs of
gears 1nstead of one, as when the rolls are
connected by pinions.

In Figs. 5 and 6, I have shown a modifica-
tion 1n whlch the upright framework 6, as

shown in Figs. 1, 2 and 3 1s replaced by an

upright post 42, pxomded with a circular
bearing 43, to receive revolving turret 44,

upon which 1s supported housings 45 and'éLG_

for two pairs of rolls 47 and 48. The turrets

are made in parts clamped on the posts by

the clamping bolts 49. By a one half revolu-
tion of the turrets on the posts, one palr of
rolls can be thrown out of action and the
other pair brought into action. If greater
space 1s desired between the posts, or for
any reason 1t 1s not desirable to have the
pairs of rolls on diametrically opposite sides
of the post, the roll housings can be qr-

ranged as shown at 50 and 1, T 12. 6, o1 120°

apart instead of 180°, with the tuuet d1-
vided mto three parts with an mtewhanﬂe

able piece 52, therehy allowing the lmlhlllﬂ'w

50 and 51 to clmntm places.

While the construction shown in Figs. 1,
2 and 3 possesses many advantages, espe-
clally in a finishing mil] employe Ld in the pro-
duction of what is known .as *merchant”
iron and steel, by 1ts increased f‘lCllltleS for
changing the 1)111‘% of rolls for different sizes

of finished product, the construction shown
in Figs. 5 and 6, I consider desirable for the

reason that flequent changes in the products
in mills of this class'are necessary, and can

be accomplished by the simple swinging of

a turret on its supporting post.

What I claim as my
to secure by Letters Patent is:—

1. In a rolling mill, the combination with
a serles of palrs “of vertical rolls for the con-
tinuous reduction of a rod, of a supporting
framew ork and horlzontal shelf like hous-
ings for each pair of rolls, with one roll of

each pair arranged nearer to sald frame-

work than the other roll.
2. In a rolling mill, the combination with

a series of pairs of vertical rolls for the con-

tinuous reduction of a rod, of a supporting

framework : -
ings for each pair of rolls, with the housings

for all the pairs of rolls arr anged upon the

saune  side  of . the successive qupportmﬂ'_

frameworks.

3. In a rolling mill, the combmatmn with
a series of pairs of vertical rolls for the con-
tinuous reduction of a rod, of a supporting
framework and hormont‘ll shelf like hous-

ings for each pair of rolls, with the housings

invention and desire

and horuonml shelf like hous- .

‘f

3

for all the pairs of rolls arranoed upon the
same side of the successive supporting
frameworks, and with one roll of each pair
nearer to said fxamework than the other
roll.

4. In a 1*01]1110* mill, the combination with
a series of pairs “of vertical rolls having par-
allel axes for the continuous reduction of a
rod, of a supporting framework and hori-

_/onml shelf like houam% tor each paw of
rolls, with a roll of each pair arranged

nearer to satd framework than the other
roll, means supported by said framework

“above said housings for driving said nearer

roll, and 1eans below said 11011511103 for
drwmn said outer roll.
" 5. Ina rolling mill, the combination of a

‘_Sel‘lﬁb of vertical frmneworhs roll housings

supported by and extending lqter‘lll from
said frameworks, a series of pairs of rolls

‘journaled 1n said housings and having their
axes 1n a vertical plane, means for rotqtmfr
said rolls, plates Supported by said houﬂntrs

and rod guldes supported by said plates and
extending laterally therefrom and forming
shelves for rod supporting plates
6. In a rolling mill, the combination witlh
a series of pairs of vertical rolls havi INg pax-
allel axes for the continmous reduction of w
rod, of a supporting framework and hori-
zontal shelf ke housimgs for each panr of
rolls, with one roll i each paimr arvanged
nearer to said framework than the other
roll, means for driving said nearer roll from
above said housings, and means for driving
Sdld outer roll from below said housings
In a rolling mill, the eombination with

roll housings and a palr of rolls journaled 1n

said hOlISlIHFb of driving means below said
housings, a cover below said housings for
said dmvmo means having an opening, a

shaft arranged to connect one of said rolls

and - said driving means passing through
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said opening, a cyhndmcal member 1n said

opening inclosing sald shaft and projecting
above said cover, and a collar surrounding

said shaft and overlappmcr the upper end of -

sald cylindrical member.

8. In a rolling mill, the combination with
roll housings and a pair of rolls journaled

in sald houslng_’s of driving means below
said housings, a floor between said driving
means and said housings having an open-

ing, a shaft connecting one of said rolls and

sald driving means passing through said
opening, a “hollow member held in -said
opening surrounding said shaft and project-
ing above said floor, Cand a cover for the up-
per projecting end of said member around
‘idld shaft.

- In a rolhnu mill, the mmbmatlon with
1011 housings and a palr of rolls journaled
In said hOHSlHU‘b, of driving means below
said housings, a cover between said driving
means and said housings having an opemng,
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a shaft connecting one of said rolls and said
driving means passing through said open-
g, a “dam in contact with said cover sur-
rounding sald opening, and means sur-
mundmg said shaft for closing the upper

end of said dam.
10. In a rolling mill, the combination with
a supporting fr: amewmh, of a roll housing

attached to said framework and projecting
laterally therefrom, a pair of rolls journaled
in sard housing, with thelr axes 1n a vertical
plane, a floor Deneath said housing, a driv-
Ing shaft passing through said floor and op

erativ ely connected with one of said rolls,

and a hinged guard plate supported by said
floor in front of said driving shaft.

11. In a rolling mill, the combination with
a series of vertical posts, horizontal roll
housings supported on each post, a pair of
rolls supported by said roll housings on
each post, guides supported by each post
for each pass in _said rolls, and removable

plates below and between the guides on ad-
]acult posts supported by said guides and
by said roll housings.

12. In a rolling mlll the combination with
a series of vertical posts a pair of vertical
rolls supported on each post, with the passes
of all the pairs of rolls in alinement, guides

supported on each post for cach pa% 1n said.

rolls, and removable rod supporting plates
below and between said guides and sup-
ported by them, thereby preventing contact
of the rods in the various ouides.

13. In a rolhing mill, the combination with
a vertical auppmtmn‘ framework, of roll
housings for two independent 1):111‘% of rolls,
sald lmusmtm being counected and capable
of being rotated around their supporting
frame, whewl)y either of said pairs of rolls

066,089

can be brought into operative position at
will, substantially as described.

14. Ina rolling mill, the combination of a
vertical post hmqng 2 bearing for a rotat-
ing turret, a rotatmg turret, and roll hous-

1Ngs carried by said turret and extending
lﬁltemlly therefrom, whereby either of S.«lld
housings can be br ought 1nto operative posi-

tion, subst.:mtnlh as described.

15. The combination with a vertical post
having a bearing for a rotating turret, of a
turret’ made in parts, clampmﬂ' bolts by
which said parts can be clamped on said
post, roll housings carried by said turret
and extending later ally therefrom, substan-
tially as descr ribed.

16. In a rolling mill, the combination with
a series of pairs “of vertical rolls for the re-
duction of metal rods, each pair of rolls
provided with a plur ahty of passes in aline-
ment throughout the series to receive said
rods, removable means between said pairs of
rolls for supporting the rod in each pass,
whereby possibility of the interference of
d1ﬂ:'e1ent rods 1s obviated.

. In a rolling mill, the combination witls
a series of pairs s of vertical rolls for the re-
dnction of metal rods, each pair of rolls
provided with a plur ahty of passes 1n aline-
ment throughout the series to receive said
rods, of Utllldeb for each pass in each pair
of rolls, and removable means for support-
mg said rods between the several guides,

thelebv preventing their inter ference,
Dated this 29th day of May, 1903.

JEROME R. GEORGE.

Witnesses:
PENELOPE (COMBERBACH,
Rourus B. FoOwLER.
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