Y EL e

(No Model.)

R. A. CARTER.

No. 406,701.

FIG.I.

ROLLING MILL

2 Sheets—Sheet I.

Patented July 9, 1889

WITNE-SSE'S.
Dowanar 10 olLesTH

FIG.2. | 74
© O ' © O ] O
© () O e ON=
- — g3z = . .
’" ik . 1
i L l |
O O , J l O = O rl RO
s it
O O (O © KO
_ > T
—9 JI . 9%
|
' INVENTOR.
W

N. PETERS, Photo-Lithographar, Washington, . C.




(No Model.) ' oShests—Shest 2.
- R. A. CARTER. T &
'ROLLING MILL, |

No. 406,701. . o ) : Patented Jul-y 9, 1889.

—E

[ Te—

AAN .
- --*ﬁ/’——’ .

FIG.3.

e
=t A&

N. PETERS, Pholo-Lanpgrapher, Washington, D. C.




~ burg, in the county of Allegheny and State of

ROBERT A. CARTER, OF PITTSBURG, PENNSYLVANIA.

' ROLLING=MILL.

SPECIFICATION formmg part ef Letters Patent No. 406,7 01, da,ted J uly g, 1889
Application ﬁled December 13, 1888 Serial Ne. 293 454 (Nu model,}

. R . L LEEma B R T —T——T—TTm

.TO all whom it MY COTLCEPTL: I |
DBe it known that I, ROBERT A. CARTER, a
citizen of the United States, residing at Pitts-

Pennsylvania, have invented or discovered a

certain new and useful Improvement in Roll-

ing-Mills, of which improvement the fellow

~ingis a sl;)emﬁcatlou
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“their connections under all conditions of |-
plying my invention to the operation of con-
As now pr'aetlced continuous
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meshing gearing.

The invention desc,rj_bed herem rel.;ues 1Le

certain improvements in driving mechanism

for reversible rolling-mills and other geared
machineryreversible at {frequent intervals..

It has been customary in rolling-mill prac-
engine or -
engines where two are employed to the main

tice and elsewhere to connect Lhe

or fly-wheel shaft, which in turn is'connected

elither dlreetly by suitable couplings to one
of the rolls to bedriven or by means of inter-
This manner of conneect-
‘ing the engine or engines is objectionable on

eeeount of the shoeke or jars imparted to the

bearings or pillow-blocks as the crank-pin of

the en gine passesthe dead-center, such shocks
or jars being greatly increased if metal is fed

to the rolls as the crank passes either of its
dead-centers; and, further, this manner of
connecting the engine 18 Ob]ectlonable on ac-..
count of the unequa,l wearing of the journal-

boxes.

The object of the invention described 11e1 G-
in is to provide for the application of power
tothe main or fly-wheel shaft orshafts through
such an arrangement of interposed mechan-

ism as will insure a steady uniform move-

ment of the rolls and other machinery and

work, thereby avoiding any shoeks or jars to

the pillow-blocks and foundations and the

unequal wear of the journal-blocks.
In the accompanying drawings, forming a

part of this specification, Figure 1 is a view
in elevation showing the manner of applying

my invention to a pair or train of rolls. Fig.
2 1s a top plan view of the same, and Fig. 3
is a view in elevation showing my mvenmon
applied to a continuous mill.

The main or fly-wheel shaft 1 1s mounted in

suitable plllow-bleeks 2, provided with jour-

nal-boxes 3, the shaft end Jjournal-boxes be-
ing held in position by the cap-plates 4. On

the shaft1] iskeyed a ﬂem'-»WheeI 5, W1th which |

pmlons G 6* in Lel'meeh S&l(]. 131111011'5 bem o)

arranged on oppostte sides of the OeaAT-Y wheel,
Theee pinions 6 G* are keyed to short shafts 7
7¢, mounted in pillow-blocks 8 8*,and the outer

iends of each shaft are provided with a ecrank-

arm 9. The pinions 6 6* and the crank-arms

9 9*-are so arranged with reference to each.

other that the cr anks shall operate at right

“angles to each other, thereby insuring a. con-

stant application of power to the gear-wheel.
It will be readily understood that by ap-

1 plying power to opposite sides of the gear-

wheel its pillow-blocks. will not be subj ected
to the shocks and jars incident to the old
practice, and as the power 18 thus applied in

6o

opposite directions and equally the wear upon

the journal-boxes will be practically the same
on all sides; and,further, the arrangement of
the cranks at 1‘1ﬂht an ﬂ'les to each other will
prevent such jars as arise from feeding metal

to the rolls or other load suddenly epphed
while the crank is passing its: dead centers,

as herecinbefore stated.

By applying the power on opposite sides of
the gear-wheel I am enabled to employ two
S mll engines, which can be run at a speed con-
Slderably hlﬂher than that required in the
rolls, and mduemﬁ' such speed between the
engines and the rolls by properly proportion-
ing the diameters of the gear-wheel 5§ and
pinions 6 6, as will be 1'ead11y understood by
those skilled in the art.

"The shaft 1 is connected to the neck 10 of

‘the rolls by a clutch mecllamsm 11, as shown
in Hig. 2. - |
In Fig. 3 I have shown the manner of ap-

tinuous mills.
mills are driven- by an engine. connected to
one set of 10115, power bemfr transmitted to
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the other sets composing the mill by suitable

gearing, and any 1110(111&111:}7 of movement at

ing pinion 6, driven du**er'tly by an engine
between each setof rolls, and having the 1 pin-
ions intermesh with gear-wheels 5 on op-

posite sides thereof, eaeh O‘ea,r—wheel being

adapted to transmit power to one set of rolls,
I am enabled-to prevent or correct any such
inequality of movement.

one pomt in the line of gearing is transmitted
throughout the entire tlaln but by arrang-
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The pinions and




portional to the preceding reduction and con-

IO

gear-wheels are so proportioned that high-

‘speed engines may be emploved, and in or-

der to compensate for the elongation effected
In each pass or by each set of rolls the driv-

‘1ng gear-wheel of the next succeeding set of
rolls is made of such diameter that its rolls

are driven at an increased rate of speed pro-

sequent.elongation. |
In employing two small engines in lieu of

- one large engine, and transmitting their mo-

L5

the gear-wheel is not subjected to such un-
equal and great strains, each of the small
engines being only about half the horse-
power of the large engine; and, further, I am

tion to the gear-wheel at two opposite points,

~enabled to effect a considerable economy in
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fuel in employing two small high-speed en-

gines, as they will not require as large a

quantity of steam for their operation as a
single engine of a horse-power equal to the

combined horse-power of the small engines.
It 18 well known that two intermeshing

gear-wheels tend in their rotation to separate

the one from the other, and hence when mo-

tion is imparted to the driving gear-wheel by

one pinion only the journal-boxes of the

- shafts of the gear-wheel and pinion will be
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subjected to a greater wear on one side of |
each shaft than the other; but by employing
- two pinions arranged on opposite sides of the
gear-wheel the shaft of the latter will be held |
in equilibrium, as it were.

‘A frequent cause of stoppages in operating
rolling-mills and other machinery isthe break-

ing of the teeth of the gear-wheel and pinion,
cavised by the great strains to which the teeth

are subjected when power is applied at one
point only but by applying the power at two
points the teeth are subjected to only half the
strains.
- Power may be applied to the driving gear-
wheel at two, three, or more points, if desired,
care being taken to arrange the transmitting-
pinions at approximately equal distances
apart in order to obtain the counterbalane-
ing effects hereinbefore set forth.

I am aware that in conneection with a roll-

406,701

ing-mill wherein the reversibility of the rolls
was not required as a means of securing or ef-
fecting the reverse pass, a main driving gear-

~wheel with two independently-driven pinions

engaging the same on opposite sides is not

‘new, as 1n English Patent No. 804 of 1853,

but in the construction therein deseribed and
shown each pinion-shaft is provided with a
fly-wheel, and the presence of such fly-wheels
renders reversibility practically impossible,
even it the machine were in other respects
organized with reference thereto. My inven-
tion differs from that thus desecribed and
shown, first, in the fundamental or underly-
Ing principle of the reversibility of the roll-
train with each pass, and, second, in the or-
ganization of apparatus which dispenses with
the fiy-wheel and still enables this operation
to be performed. , |
I claim herein as my invention—

1. As a mechanism for operating roll-trains

and other geared machinery normally revers-

‘1ble at frequent intervals and in which a fly-

.SQ
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wheel 18 dispensed with, the combination of

a main gear-wheel mounted on the shaft
through which reversibility is effected, and

two or more independently-driven pinions
(but without fly-wheels) arranged to engage

Je

the main gear-wheel at equal or approxi-

mately equal distances around its
substantially as set forth.
- 2. As a mechanism foroperating roll-trains

periphery,

8o

and other geared machinery normally revers- -

ible at frequent intervals and in which a fly-

‘wheel 1is dispensed with, the combination of
two or more main gear-wheels mounted on
the shaft through which reversibility is ef-

fected, and two or more independently-driven
pinions alternating with the main gear-
wheéls, each pinion intermeshing with the

main gear-wheels on each side thereof, sub-

stantially as set forth.

In testimony whereof I have hereunto set
my hand.

- ROBERT A. CARTER.
~ Witnesses: -
DARWIN S. WOILCOTT,
W. B. CORWIN. '
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