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PATENT OFFICE.
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SPHECIFICATION forming part of Léttersl Patent No. 370,520, dated September 27, 1887.

Application filed March 12, 1887,

Serial No. ‘330,591. (No model.)

To all whom it ma,y: CONCEFTL |
- Be 1t known that I, CLirTON B. BEACH, a
citizen of the United States, residing at Cleve-

- land, county of Cuyahoga, and State of Ohio,

haveinvented certain new and useful Improve-
mentsin Rolling-Mills; and I do hereby declare

- the following to be a description of the same,

IO

and of the manner of constructing and using
the invention, in such full, clear, concise, and
exact terms as to enable any person skilled in

- the art to which it appertains to construet and

L5

use the same, referencebeing had tothe accom-
panying drawings, forming a part of the speci-
ficatlon, the principle of the invention being

herein explained and the best mode in which

1 have contemplated applying that principle,

~ 80 as to distinguish it from other inventions.

22

Although my invention relates, broadly, to
rolling-mills, yet it bas especial reference to a
rod-mill. It constitutes a stepin aline of im-
provements in rolling mefal set forth in cer-

tain applications for United States ILetters
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Patent filed by me. The first' application
which I have in mind in the above statement
13 an application filed by me April 6, 1887, and
bearing the Serial No. 233,926. Another ap-
plication is one filed by me June 2, 1886, and
bearing the Serial No. 203,927. A third one
1s an application filed by me October 2, 1886,
and bearing the Serial No. 215,131. © A fourth
one 18 an application filed by me April 6, 1887,
and Dbearing the Serial No. 233,581. I have
filed several other applications for United
otates Patents on rolling-mills; but I think
that the four above referred to are the only

~ones which need be mentioned in this connec-

tion. I should, however, also refer to an ap-
plication filed by John Mecllvried October 29,
1586, and bearing Serial No. 217,539, this latter
application being assigned by said Mecllvried
unto myself, being a detail improvement upon

the form of apparatus shown in my said appli-

cation No. 203,927, filed June 2, 1886. _
The object of the improvements constitut-
ing the subject-matter of this present applica-
tlon is to increase, with economy in the use of
fuel and the hands employed, the output of a
mill, and also to produce small wire rods of
great length and uniformity of gage and finish.
In the operation of this mill I prefer to use
2 small billet In cross-section, preierably one

| billet mziy be a coil-billet weighing from one

hundred to two thousand pounds. The finish-

ing-rollsare small rolls running ata very high 55

speed. Hach stand of rolls is run at an inde-
pendent speed, which may be accelerated at
the will of the operator during the operation
of rolling. The entire mill is adapted to have
its speed also, as a whole, accelerated or di-
minished at the will of the operator during
the operation of rolling independent of the
driving-engine. This feature of controlling
the speed of running of the entire train of rolls
without reference to the initial driving-power
18 the prominent point of this invention. The
advantages incident thereto, and which con-
stitute its value, will appear hereinafter.
Referring now to the drawings, I desire it
to be understood that the same are intended
to represent one form of apparatus for carry-

6G
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ing out the principle of my invention, said

form being shown without reference to points
of mechanical construetion, working propor-
tlon of parts, or like detail features, which can
best be supplied by the individual mechanie
who may construct any one mill. '

Figure 1 is a viewinside elevation of apor-
tion of a rod-mill. Fig. 2 is a plan of the
same. Fig. 3is a detail view,in front end ele-
vation, of the driving apparatus. Fig. 4 is a
detail view, part section and part elevation, of
the clutech connected with each one of the
stands of rolls. FIig. 5is a similar view to the
lagt, showing the clutch connected with the
main overhead driving-shaft. TFig. 6 is a de-
tail view, part vertical section and part eleva-
tion,of the heat-retaining chamber and its ad-
jacent stand of rolls. -

The engine A hasits band-wheel ¢ eonnect-
ing by belt b with the pulley ¢. Said pulley
18 loosely fitted on the main overhead driving-
shalt B, being adapted at will of the operator
to be made fast with said shaft by the cluteh

C, the operating-lever d of said clutch being

connected with hand-lever D, located at the
elevated stand K. By this means the operator

standing on his elevated station may control

the speed of rotation of said main driving-
shatt B without reference to the speed of the
initial power of the mill. The form of clutch

sald assigned application of Mcllvried,herein-

not over five-eighths of an inch square. This | before referred to. - This form is herein shown,
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O 18 1n duplicate of the form set forth in the
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~ driving-shaft B. 'The connection of thesebelts |

2

form; but it is evident that any other clutch
may be used in substitution therefor adapted

to accomplish the same purpose. The stands
of rolls shown in the drawings represent sev-
erally the first stand of rolls and the last two
sbands of rollsin a train. Kach of the several
stands of rolls K is connected by an inde-
pendent belt, (, to its appropiate pulleys e,
said pulleys e all being fast on the overhead

(x with their respective stands of rolls is by a.
clutch apparatus In duplicate of the clutch

- shown in connection with the loose pulley

15

heretofore referred to on the overhead driv-

- Ing-shatt, the lever ¢ of each roll-clutch be-

- ing connected by a link, A, with a verfical

20
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hand-lever, H, located at the elevated station
E, wheleby any one stand of rolls may have
its speed increased or diminished independ-
ently of the other rolls and also of the initial
driving-power during the running of the mill
by throwing the appropriate roll- “clutch in or
out ](‘)'f engagement with the appropriate pul-
ley

The housmﬂ‘s k of the different stands of
rolls are made much smaller and lighter than
those usually employed in rod-mills.
permissible because of the fact that the stands
of rolls are not coupled together, but, on the

~ contrary, each stand of rolls being a separate

35

and independent rolling- machme and accu-
rately constructed and ‘ldj usted with a view to
running at a high speed and using only suffi-
cient horse-power.to perform its own individ-
ual work, this independency of operation re-
sulting necessarily in a strain upon each stand

- of rolls incident to the work of said stand.

40
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Therolls ¢ of the several stands are only about
half as long between the housings as in ordi-

nary rod-rolls, and they have the1r one end,

respectively, provided with longer necks on
which to carry the pinion, or pinion and pul-
ley, as the case may be. These rollsare macde
of wrought-steel tempered,and have unusually
small necks in proportion to their diameters.
The several pulleys ¢ on the overhead driving-

- shaft aregraduated in diameter, progressively
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increasing from the head of the train to the fin-

ishing end This gradationin the diameter of
the saad pulleys ¢is not made for the purpose
of preventing the growing of the loops be-

tween the roll-passes, although if the relation
of diameters be carefully determined this lat-
ter result will in 2 measure be attained; but
the object thereof is to be able to transmit to
the rolls toward the finishing end without the
intervention of gearsa very high rate of speed
while the main driving-shaft is running at
9 moderate speed. The relative size of the

main driving-shaft pulleys should be deter-

mined with a view togiving to the rollsa higher
rate of speed than is ever to be employed,
thereby permitting of using up the rolls as
they wear and are refitted for use at the ex-
pense of thelr diameter. This pointis of ad-

Thisis |

370,520

‘because it is at the present time my preferred | rolling by stands of rolls running independ-

ently of one another, inasmuch as the diame-
ter of the roll is immaterial, providing only

that the rolls be of small diameter for finishing.
In front of the first stand of rolls I locate my
heat-retaining chamber K. Said chamber is
constructed of plate or cast iron, m, for its outer
wall, and provided with an 11’11361‘10]1‘ lining, n,

of fire- brick or other refractory substance.

Within the chamber is centrally located an
upright conical drum, p, said drum being
adapted to rotate about its vertical axis as the
coiled billet placed thereon is uncoiled in the
rolling of the same. This chamberisprovided
with a lid, », constructed similarly to the
body of the chamber, and the side of the cham-
ber facing the said first stand of rolls is pro-
vided with a feeding-opening, s. The cham-
ber 18 provided with a gas-pipe, f, having a
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series of jet-orifices, », communicating with

the interior of said chamber.

In my said application No. 233,926, filed
April 6, 1887, 1 have set forth as a new article
1n metal-rolling a coiled billet. Itherein, also,
have pointed ont the advantages of having a
billet in coil form, and jnasmuch as such a
coll-billet is a feature essential to the attain-
ment of the highest and best resulf in my sys-
tem of rod-making I will, in illustrating the
operation of my present mill, take this coil-
billet as it comes from the reel and follow it
through to the finish in this mill. If it is
practicable the said coil-billets should go at

once from the reels to the reheating- furnace in

order to save all initial heat possible. I will
assume that the furnace 1s thus charged with

9C
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the said coil-billets of extraordinary weight,

respectively, formed of metal pieces of great
length. TUpon thestarting of the engine which
actuates the mill the main pulley upon the
overhead driving-shaft, together with the re-
spective stand-pulleys, are loose, and the mill
18 at rest. 'The first thing to be done, and
which is a matter which shall have been as-
certained and determined beforehand, 1s to set

105

IIO

the mill—that i1s to say, each set of rolls should

be so connected, by means of their respective
clutches, with their respective driving-belts
that the speed of each succeeding stand of rolls
will be adapted to cause the latter to accu-
rately take up the work of the immediately-
preceding stand, thereby substantially pre-
venting the growing of the loop upon the floor.
This is the sense in which I employ the term
“‘set,’’ in stating that the first thing is to set
the mill. The mill having been set, the main

pulley ¢ 18 thrown into clutch sufficiently with

the main driving-shaft B, so as to revolve
the latter at a comparatively slow rate of
speed. 'The mill is now in operation. - A coil-

I15
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I25

billet having been brought down from the

furnace and placed upon the rotary drum in
the heat-retaining chamber, its loose end is
passed out through the feeding-opening and
stuck into the first pass, the cover of the heat-

I30

retaining chamber having been first secured

vantage peculiarly incident to the method of i in closed position before the rolling com-
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mences,

heated by lighting the gas of the jet-orifices
v belore placing the coil-billet within the
same, and the chamber is maintained at a
suitable temperature by said gas-jets during
the operation of rolling the entire billet. The

~ ordinary automatic 1epeater may be employed
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to said shalt B.

between passes, if desired. Suffice it to say
that the rod is doubled and stuck into thesev-
eral passes and is now being delivered. If
the mill 1s properly set, it will be found that
the loops between passes keep close to the
train and do not perceptibly grow upon the
floor. At this stage of operatlon the main
pulley ¢ on the overhead driving-shaft should
by its cluteh be gradually and closely engaged
The result will be the quwk
but gradual speeding of the entire mill, while

ab Lhe same time the relative speed of the dif-
ferent stands of rolls will be mamtamed The |

mill should now be run at a very hlgh speed—

a speed, in fact, whose. only limit 18 the endur-

ance of the necks and brasses of the rolls.

The loops must, too, be closely watched by the
operator,

and there he more tightly engaged or released
with their respective pulleys f as the exi-
gencies of each case may require. The im-
portance and value of the coil-billet and the
heat-retaining chamber will now be appre-

chamber l{eep its rolling-heat for several min-
utes, but with it a rolling-heat can be main-
tamed indefinitely. The mill should cons

tinue to run at the highest possible speed
until the coil-billet is about exhausted. Then:

it should be slowed down by gradually releas-
ing the main pulley ¢ in its clutchlnﬂ' engage-
ment with the overhead duvmg shaft B. An-
other coil-billet should now be in readiness to
be immediately placed in the heat-retaining

chamber, and the foregoing operation is re--

peated. The only provision which 1 hw

made for taking care of the rod produced is
to cut it on the foor and reel it in as many
strands as desired.

With respect to the ploductlon of small
rods, I would call attention to certain facts.
It 18 with difficulty and varying success, as
heretofore practiced, that a No. 6 rod can be
produced from a four-ineh square in cross-sec-

tion billet, though such a rod can be produced
from a one-inch square in cross-section billet
welghing from forty to fifty pounds. Therea-.

sSon is ,apparentﬂ-—to wit, the loss of rolling-

heat by the chilling of the rod while lying in

long loops upon the floor; and the heavier—-

that 1s to say, the larger—the billet is in cross-
section the longer, in ordinary practice, will

be these loops which expose the metal to loss
of heat by radiation.
portant, to wit: In the rolling of a hundred-
pound four-inch-square in c¢ross-section billet
by a mill having eight stands of rolls there

will be from five hundred to seven hundred.
feet of metalaggregated in the respective loops |

and bhe several roll-clutches here

'Sl?'e

An illustration is im-

The heat-retaining chamber is well | running exposed upon the floor of the mill,
while by my niethod in rolling a coil-billet of

one hundred pounds or two thousand pounds
there should be not more than ten feet of loop
between any two passes. Moreover, in the
first-cited instance the metal is only traveling
at a speed incident to the rate of five hundred
revolutions of the rolls per minute, while by
my method the metal may travel many times
such speed, and as metal does not materially
chill while being rolled, and as a given point
of the, coil billet will pass from the first stand

of rolls to the last stand of rolls in a few sec-

onds of time, this, too, under most favor-
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able conditions, I am enabled to roll a No. 10 '

‘tod without dlfﬁculby and without material
‘reduction in tonnage.

Another 1mporbant and valuable result ob-

tainable by use of the coil-billet and the heat-
retaining chamber is the following: It will re-

quire a period of several minutes to roll off a

heavy coil-biliet, and one gang of men can
conveniently ron two trains by my method
with less labor than has heretofore been in-
volved in running one train by the old method.
A further :-;Ldvantwe 1s that the liability to

make scrap and cobbles 18 largely in favor of

my method said favor being, say, as one to

five, or one to twenty, according to the weight

| of the coil-billet used. So, also, when not
ciated. The (3011 billet, being in such a com-

pact form, would mthout the heat-retaining

actually engaged in rolling, my 111111 may be
Instantly sbopped, and remain at rest until

| rolling 1s resumed, the engine in the meantime
| nmint&ining 1ts Speed, or being slowed down

or stopped, as may be desired. The entire
frain 1s subject to the will of the operator on

oc
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the elevated station B, and from this position

| he has full view of the rolling-field and entire
command of the size of the loops after the
| metal is once in all the passes.

By skillful
adjustment of the different hand-levers subject

to his control at his station this managing
operator can maintain the different loops of
metal practically at a constant and uniform
He can also speed up or slow down the
entire train at his will and subject to his dis-
cretion during the operationof ranning the mill
mdependently of the engine. By ths latter
feature—to wit, the adj ustment of the speed of

the entire tmm of rolls independent of the

Speed oftheinitial driving-power—this manag -
ing operator can instantaneously increase or

-dlmmlsh the working capacity of the mill per

minute without changing the set of the mill.
The relative wor la_lnﬂ‘ eamcltles per minufe of
the different stands of rolls in the train being

thus preserved and maintained, while coinci-

dent therewith the mill may be slowed down
for a period of time sufficient for a new piece
of metal to be introduced into the different

passes, and thereafter instantaneously speeded
up to a very high rate of speed, enables me to

130

throw off a quantlty of work from the mill

largely 1n excess of what would otherwise be
j}OSSlbIe |

Certain featm es of 1menb10n shown in this
application do not. constitute a part of the

105
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- substantially as set forth.
2. In a metal-rolling mill, the combination, !

35
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now pending, hereinbefore referred to, re-

tion between said shaft and stands of rolls, of

4 | 370,520

form the subject-matter of the several other
applications of mine for United States patents

spectively,application Serial No. 203, 926, filed
April 6, 1887; application Serial No. 203,927,

filed June 2 1886; application Serial No

215,131, filed October 2, 1886; application
Serlal No. 233,681, filed A.pl‘ll 6, 1887; and
hence all the clalms upon said features of in-
vention are rested 1n said other applications.

As heretofore intimated, the form of mill
shown in the drawings and the method of
operation described in this specification con-
stitute but an 1llustration of the principle of
this invention. Other forms of embodying
and using the invention may therefore be sub-
stituted for this specific form, provided, only,
the principles of invention respectively set
forth in the following claims are retained .:md |
employed.

I theretfore particularly point out and dis-
tinctly claim as my invention—

1. In a metal-rolling mill, the combmatlon, |
with a train of rolls,a clriving-shaft in common
for the different stands of said train, and in-
termediate driving means between the latter
and said shaft, of initial driving mechanism
and a device which puts the latter in or out of
engagement with said common driving-shaft,

l

with a train of rolls and a driving-shaft in
common for the different stands of rolls in said
train, said common driving - shaft and stands
of rolls being e¢onnected together, of an en-
gine, intermediate connection between the
latter and said common driving-shaft, and
mechanism which throws said common driv-
1ng-shait in and out of engagement with said
engine-connection, substantially as set forth.
- 3. In a metal-rolling mill, the combination,
with a train of rolls, a driving-shaft in com-
mon to the latter and intermediate connee-:

an engine, intermediate connection between |

latter, 1nasmuch as said features of invention | the latter and said common driving-shaft, and

a clutch which controls the engagemenf be-
tween sald common driving-shaft and the en-

gine-connection therewith, substantially as set
forth.

4. In a metal-rolling mill, the combm&tlon,:

with a series of independent stands of rolls, a
driving-shaft in common to the latter, and in-
dependent belts respectively connecting said
common driving - shaft with the respective
stands of rolls, of mechanism. which rotates

sald common driving-shaft, and a device which

controls the engagement of said shatt-rotating
mechanism with said shaft, substantially as
set forth.

5. In a metal-rolling mill, the combination,
with a series of independent stands of rolls, a
driving-shaft in ecommon to the latter, and in-
dependent belts respectively connecting said

shaft with the different stands of rolls, said
| parts being provided with 1ndependent Speed

adjusting devices, of anengine, a main pulley

.| on said drivin-g-shaft, belt-connection between

said engine and said shaft-pulley,and a clutch
which connects said pulley with its shaft, sub-
stantially as set forth.

6. In a metal-rolling mill, the combination,
with a series of mdependent stands of rolls, a
driving-shaift in ecommon to the latter, and in-
dependent speed - adjusting connections be-

| tween sald shaftand stands of rolls, of initial

driving mechanism for sald common train-
drwmﬂ‘ shaft, and speed-adjusting connection
between the two latter parts, all said speed-
adjusting connections being provided with re-
SPectlve operating parts located together at a
common stand of operation, substantlally as
set forth.

In testimony that I claim the for egoing to
be my invention I have hereunto set my hand

this 7th day of March, A. D. 1887.
CLIFTON B. BEACH.

Witnesses:
J. B. FAY,
C. B. NAsH.
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