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UNITED STATES PATENT

S

EDWARD L. CLARK, OF PITTSBURG, PENNSYLVANIA.

ROLLING=MILL PLANT.

SPECIFICATION forming part of Letters Patent No, 397,339, dated February 5, 1889.
Application filed December 14, 1888, Serial No. 298,648, (No model.)

To all whonv it may concern:

Be it known that I, KbwaRD L. CLARK, ot
Pittsbure, in the county of Allegheny and
State of Pennsylvania, have invented a new
and useful Improvement in Rolling-Mill
Plants, of which the following is a full, clear,
and exact deseription, reference being had to
the accompanying drawings, forming part of
this specification, 1n which—

Figure 1 is a plan view of my improved
mill-plant. Fig. 2 is a vertical longitudinal

section on the line z x of Fig. 1. If1g. 518 &
vertical cross-section on the line z z of Ifigs.
1 and 2.- Tig. 4 is a plan view, and Fig. 5 an
end elevation,.of a modified form of the plant.
Fig. 6 is an end elevation of a second modi-

fied form of the plant.

Like symbols of reference indicate like
parts in each. -

In rolling long steel and ivon articles—such
as railroad-rails—it has been customary to
employ a series of two or more sets of three-
high' rolls, through each of which sets the
metal is passed back and forth a sufficient
number of times to effect the desired reduc-
tion. The objection to this mode of rolling

is that as each set of rolls can be employed to |

roll but one piece at a time, and as the time
consumed in the reduction of the piece at
each set is considerable, the output of the
mill-plant 1s limited.
the fact that with three-high rolls it 1s neceg-
sary to use complicated and cumbrous mech-

anism—such aslifting-tables—for the purpose.

of transferring the metal from one pass of the
rolls to the other, or in place thercor to em-
ploy arduous manual labor to effect the same

result, very considerably adds to the cost.

These difficulties may be avoided by the use
of a continuous mill-plant inwhich there are

a number of two-high rolls arranged in line, |

through which the metal piece passes 1n a
continuous direction, because in such case
the metal passes but once through each set
of rolls, and, if desived, a succession of sev-
eral pieces of metal may be passed through
the rolls at a single time. The objection- to
this form of plant, however, is that the
amount of space taken up by the long line of
rolls makes the mill disproportionately long,
and thus indirectly increases the labor and

the amount of machinery necessary to be em- |

Besides this objection, |

. . ——

ployed, and that the number of engines re-
quired to drive all the rolls involves an un-
due expense in supplying the necessary
power. There is also a form of mill-plant in
which two-high reversible rolls with a number
of grooves or passes are employed to e
the reduction of the metal; but although
these, in common with the two-high continu-

ous plant, make 1t unnecessary to use lifting-

tables, and although the plant 1s not exces-
sively large, they are subject to- a like objec-
tion with the three-high rolls,in that only one
piece of metal can be passed through each set
of rolls at a time and that the operations of
the mill are thus restricted. -

The object of my invention is to provide a
mill-plant which shall eombine the advan-
tages of all the systems above described—that
is t0 say, one in which it is unnecessary to
employ lifting-tables, and in which the metal
can be rolled with the same rapidity asin con-
tinnous mills of the usual construction with-
out the disadvantages resulting from the
large room and the amount of power neces-
sary in such mulls, _

Referring now to Figs. 1, 2, and 5 of the
drawings, B, C,and D represent threerowsor
systems of rows, each of which may be driven
by a separate driving-engine,2. Iig.3 shows
in elevation the arrangement of one of these
rows of rolls, and the others are similarly ar-
ranged. The driving-shaft 3 of the engine 2
is connected by a clutch, 4, with the shaft of
one of a pair of pinions, 5, the shaflts of which
are connected by suitable coupling devices
with a pair of rolls, c.
of these rolls is coupled with the upperof two
pinions, 7, whose shafts are coupled with a
pair of rolls, ¢/. The shaftof theupperofthe
latter rolls is coupled with a pair of pinions,
3, the shafts of which pinions are coupled
with theé axes of a pair of rolls, ¢®. The pin-
ions 5, 7, and 8 and the rolls ¢, ¢/, and ¢* are
mounted ~in suitable housings, as clearly

The axis of the lower.

shown in the drawings, and the rolls may be

orooved or otherwise, as their use may require.
It will thus be seen that each adjacent pair of
rolls rotates in a different direction by rea-
son of the driving-connection being made al-
ternately with the upper and lower member
of the pair-—. e., that the rolls ¢ and ¢* will
cause the metal passing therethrough to
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travel in

site direction. The power-connections may,

however, be made in other ways to secure the

5 same alternate rev erse motion of the sets of

rolls, and, it desired, interposed speed-gear-

1INg may De employ ed 1o cause the rollsto re-
volve at different rates of speed.

The rows of rolls B3, ¢, and D are set paral-

10 lel with each other, and the corresponding !

1]101111}01‘% of ecach row are connected by feed-
rollers 9, which are driven by suitable power-
f:{fml'le(..tmn% <o that each line of feed-rollers
shall rotate in the same direction as the rolls
15 which are interposed in such line. 1 have
thus a mill composed of three lines of rolls, 1,
IT, and IIT, with three volls in each line, 11-
fording in .:l“ nine passes for the metal; lmlL
for H’w purposes of my invention the 10 may
20 be any greater or less number of rolls ar-
ranged in two or any ereater number of lines

and with any suit able number of rollsin each |

line.
1'he operation is as follows: The metal
25 bloom or ingot which is to he rolled in the
mill is mlmthwul into the first pml of rolls
in the line of rolls I, and on passing there-
throngliis conveyed by the feed-rollers in the
direction of the arrow to and through the see-
30 ond and third sets of rolls of the line in sue-
cession.  As the piece emerges from the third
set of rolls it is received on a bed or frame,
10, and by means of suitable shifting mech-
anism is carried laterally to a poamon OPPo-
35 site to the end roll of line IT and isfed there-
to. "Uhe rolls of this line and their feed-1roll-
ers fravel 1n a direction reverse to thatof the

line I, and earry the piece in the direction of:

the arrow through the three rolls in sucees-
40 sion, and on ifs emerging from the third roll of
the line it is received by a shifting device, 11,
similar to that above deseribed, and is bhmul
thereby into position in front 0[ the eénd roll
of the line III, the rolls and feed-rollers of |
45 which rotate 1_1_1 the same direction with the
rolls and rollers of the line I. The piece is
carried in the direction of the arrow through
the three sets of rolls of this line, and its re-
~ duction is finished in 1ts passage through the-
so end set. The grooves of the sets of volls
through which the metal passes in succession
are ahapod so as to effeet a gradnal reduction
of the metal into the lﬂmnﬂte form desired
in a manner similar to the shaping of therolls
55 of acontinuous mill.
thus be employed to effect a compléte reducs-
tion of the metal from the form of a bloom to
a rail; or, if desired, the bloom may be first
reduced partially into rail form by any suit-
oo able three-high set of
betore being introduced into my improved
system; or, if desired, the first set of rolls of
the 11110 I may be a h(‘i ol three-high rolls,
and the metal bloom may be passed ]meh and
65 forththerethrough several times hefore being

conveved to ther

next set of rolls of the series.
Lhis is quite a practical arrangement, and is

the same direction, and that therolls
¢’ will cause the metal to travel in the oppo-

()f the _
]:_);1-85;&3 1'.11'1.'01:1{:"'11 eac h a(‘i (}l 1{_}]_1.5._, N succession.

!
F

: nuwhanl

The series of rolls may |

rolls or rever sing-rolls ;

339

1ot pmﬂuuwc of very great loss of time, he-
cause in the h1~@t.-ht¢1fr{-a of the 1*0du(‘-11(m the
metal 1s short and does not consunie he: ulv 50
much time in passing through the rolls as in
the later stages of its reduction when it is
greatly 0]0115.;&10(1 but while such arrvange-
ment is within the scope of my invention I do
not consider itso desirable aswhen all the rolls
are two-high rolls, arranged as above de-
seribed, 1:.>('+{* 186 ”ﬁ]l(’*ll ﬂll(‘(‘-]ll”]l rotls are
used there 1s always some (...‘{}]]bneq_ll(ﬂ.l[ loss of
time, and there is the additional labor, ma-
=1111|(J1w,, and time used in ll*fbmiuuuu the
picce vertically from one pass of the fhree-
high rolls to the other. |
n the system of rolls shown in the figures
(1_1:1,‘»11115}5 just described the

"L'l' 1‘1 {mal a1 01110

the last set of one line to the first set of the
next; but this may be done very rapidly with
simple mechanical transfer devices. - The
transfer from the lineTtothe line IT is made on
a slightly downwardly-inclined plane, and the
transfer from the line II to the line III on a
shightly upwardly-inclined plane.
3.) My system of rollg is therefore a con-
tihuous reversing 5‘5“'51‘(‘*:1'1'1' because while the

rolls in series without the necesgity of passing
through each set more than once it is not car-

ried 1]101 ethrough in an uninterrupted course,

but its direction 18 reversed at the end of
each line of rolls, and it is then carried in a
direction parvallel with but .opposite to its
course in the first line.

The advantages of my improvement will be
appreciated by those skilled in the art. The
possible output of the mill is very large, he-
cause the metal pieces may he passed through
the rolls, following in as.close succession as
may he without 1111.0119111111 with ecach other
in their elongation, and ]mm the nature of
the construction of the system of rolls it fol-
lows thatthe amount of 111.;1011111(_43 and power
required to drive them is small, and that as
regards space the arrangem ent ot the rolls is
eompﬂet andl convemem

My invention may be modified in various
Ways.
re ﬂﬂj deseribed, and others are shown in. Figs,
4, 5, and 6. In the form of mill shown in Figs.
4 and 5 1 dispensewith the use of 1)11110]1%1)(3-
tween each pair of adjacent rolls, and am thus

cnabled to set the rolls more ¢losely together

and to economize space to a greater (1{3”1{3{‘
Except for this difference int he mode 0[ COI~
necting and driving the adjacent rolls of each
row the general ar “l]l“("‘ﬂl(‘lli of the mill-plant

18 ‘-«11]1]]‘1]‘ to that shown in IFig. 1 and already

described. Referring to Ifig. 9, al the end of
three-liigh pinions, 13, 111011111@(1 In suitable
housings,

maetal

than (T) f 1"11'{"* 1 <‘)1']l¥a'
and feed-rollers being the lateral shifting of
the metal atthe end of each line of rolls me -

90

(See TFig.

piece 18 carried ﬂ,s inacontinuous mill through -

Some of these modifications I have al-

the row of rolls next LU the engine is a set ol

and at the side thereof ar ¢ three.
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roll-housings, preferably arranged in line with

each other and with the pinion-housing. The
axis of the middle pinion 18 coupled with the
driving-shaft 3 of the engine, and by suitable
couplings is connected with the upper roll of

-the set ¢ with the lower roll of the set ¢/, and

LO

15

line.

with the upper roll of the set ¢, the axes
of these three rolls and the axis of the middle
pinion being preferably all in the same right
The uppermost of the three pinions 13
15 coupled with the upper roll of the set ¢’
the 1ntermediate connection through the
housing of the set ¢ being made by a (111\ er
or Sh.;Lft 14, Journaled in Hulfﬂh]e bearings in
sald 11011~_~,1nn The lowest of the Three pin-
ions 18 e.omleeted with the lower roll of the
set ¢ and with the lower roll of the set ¢?, the
1'111‘@1‘111(—‘-(11.{11'6 connection through the housing
of the set ¢’ being made by an idler roll or
shaft, 15. Tt *mll thus be seen that the rolls
of the set ¢
metal operated therein in the same direction,
and the set ¢’ will be driven to move the
metal in the opposite direction, and that in
transterring the metal at the ends of the lines
of rolls the transter from the linelto theline

- II will beon an upwardly-inclined plane,while

30

4C

45

through the drivers

the transfer from the line IT to the line III
will be in a downwardly-inelined plane.

The modification illustrated in Fig. 6 is de-
signed to enable the metal to be transferred
laterally at the ends of the lines of rolls in «a
downwardly-inclined direetion in both cases.
In order to effect this I employ in the hous-
ing 13 a four-high set of pinions, the driving-
shaft being c(mneeted with one of the lowest
of these pinions, preferably the second from
the bottom. In the housing of the set ¢ there
are two drivers or shafts, 14, below the two
rolls, . In the housing of the set ¢’ there is
one such driver or %]lﬂftr below the rolls. The
upper roll of the set ¢ 18 coupled dirveetly with
the shaft of the top pinion. The pinion next
below 1s coupled with the lower roll of the
set ¢ and the upper roll of the set ¢’. The

third pinion 18 coupled with the dli\' er Or

shaft in the housing ()f the set ¢
lower roll of the set ¢’ , and with the upper
roll of the set ¢*, and the lowest of the pin-
ions is coupled to the lower roll of the set ¢ |
or S]mfh-; 14 and 15 in the
honsuws of the sets ¢ and ¢’

The general arrangement and the manner
of use of the modified form of mill which I

and ¢® will be driven to move the

, with the |

E
'r
|

have JHSt described are or may be similar to
the arrangement shown in Figs. 1 and 4.

A number of other modifications of my in-
vention nay be made by those skilled in the
art; and I have illustrated the forms shown
in the drawings for the purpose of making
clear the nature and essential features of my
invention and of ‘indicating what I deem to
be the best means for putting the same into
practice. I do mot, however, desire to limit
the scope of my invention precisely to any of
the forms of the mill which I have shown and
described, nor to the described arrangement of
the driving-engines, unless expressly so stated

in the claims, since, if desired, a greater or

less number of engines than [ have shown
may be used in connection with the rolls; nox
do 1 wish to limit any of the several items ot
mvention set forth in the following separate
claims to use in connection with the devices
specified in other claimsy but

I elaim—

1. A continunous reversing rolling-mill plant
comprising sets of rolls arranged in lines ex-
tending side by side and acting in opposite
directions, substantially as and for the pur-
poses described.

2. A continuous reversing rolling-mill plfmt
comprising sets of rolls arrang ed in substan-
tially parallel lines, the adjacent sets of rolls
of the dafferent lines being connected with the
same driving-engine, and being geared to ro-
tate 1n opposite directions, substantially as
:zmd for the purposes desemhed

3. A continuous reversing rolling-mill 1]1&11t
comprising sets of rolls mmnﬂed 1 lines ex-
tending side by side and 3011110 In’ opposite
directions, and driven feed- 1011615 arranged
betiwveen the sets of rolls 1 each line, sub-
stantially as and for the purposes deseribed.

4. A continuous reversing roliing-mill plant
comprisimg sets of rolls arranged In lines ex-
tending side by side and acting in-opposite
directions, and transfer devices arranged at
the end or ends of the lines to shiftthe metal
from one line to the next in order of use, sub-
stantially as and for the purposes described.

In testimony whereotf 1 have hereunto set
my hand this. 11th day of December, A. D.
1888.

EDWARD L. CLARK.
Witnesses: -
W. BB, CORWIN,

J.. K. SMITH.
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