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To a,ZZ whom it may concern

© Be it known that I, ROBERT C.. TOTTEN,

[

(No model.)

To these ends my invention consists, gen-

" erally stated, in a voll or pinion formed of a

resident of Allegheny, in the county of Alle- -

ghenv and State of Pennsylvania, have in-
vented a new and useful Impr ovement in Rolls
and Pinions; and I dohereby declare the fol-

lowing to be a full, clear, and exactdeseription
. tions i§ obtained, and one which is not liable

thereof

My invention relates to the rolls and pin- -

ions employed in rolling-mills for the rolling
of iron, steel, or other metals. The stron'gest

form of rolls and- pinions heretofore manu--

factured have been composed of steel, & low
grade of Bessemer or open-hearth steel being

employed for the purpose, and it being found.
that such steel rolls will withstand hea,werf
strains than the ordinary cast-iron rolls which :
-were previously and are still to a- great ex-
tent employed, and the steel rolls giving

greater satisfaction in other ways. A serious
dlfﬁcul‘ry in the forming of such rolls and pin-
ions has been found, howevel', in that there
was liability of the necks or journals of these

- rolls being porous—thatis, having blow holes
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or cells therem either in the face of the cast-
ing when coming from the mold or discov-

eled by the tummo off of such face in tru-.

steel body and having a- thin shell or facing
of chilled cast-iron upon the necks or journal-
surfaces, it being found that by such chilled
cast-iron face upon the steel roll a practically
perfectsurface free from cellsorlike imperfee-

to collect the dirt or scale and cut out the
journal, nor toheat up rapidly duuno the op-
eration of the rolls.
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It also congists in.combining Wltll such 1011 ,

having a steel body and a chilled cast-iron-

shell or face on the necks or journals a chilled
cast-iron shell or Tacing upon the working-
surface of the roll, so oombxmn g with the
strong steel body all the admntanos ohtained
in the s0lid chilled-ivon roll.

To enable others skilled in {he art-to mak(i

and use myinvention, I will deseribe the same
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more fu'lly, 1’.eferring to the accompanying .

drawings, in which—

Figure 1 is a longitudinal scction of a pin-
ion embodying my invention. Fig. 2 is a like
view of a voll éontaining the same. Fig. 3 is

i a like view of a roll having the chilled cast-

iron shell or facing upon the necks or jour-

ing the journals, and though in making such | nals and working-surface of the roll,and Fig.

castmas attempts have been -.made to over-
come these by the employmentof along sinker-

head, so as tocompact the cast by the weight .’
of the metal above it, this difficulty has no’r :

been overeome

‘When such cells or imper

fections exist in the necks or journals of the '
" férimed of a low or soft grade of steel—such

rolls, it is found that the dust, seale, and like
substances in and around the roll will collect
in ‘any such cells or imperfections and act to
cut out the bearings in which the rolls are

. mounted, and cons1demble dlfﬁeultv hasbeen
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expemeneed from this cause. It is also found
that the steel journals are much more liable to
heat up when running than the cast-iron jour-

" nals, and this has frequently.led to the stop-
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page of the rolls to permit the cooling of the
journals, and therefore to the loss of consid-

- erable time in the working of the rolls

5o

The object of my- invention is to.provide a
roll or pinion in which these difficulties are
overcome, and in which a more perfect jour-
nal-face practieally free from such imperfec-
‘tions and one which is not so liable to heat

: up can be obtained. -

4 is a longitudinal section of a mold suitable
1 for earrying out my invention.

Like letters of reference mdwate like parts
in each. 7

As shown in said several figures, the body
or main portion a of the’ rolls or pinions ‘is

as Bessemer and open hearth——m order to ob-
tain all the desired tensile or transverse
strength to' sustain the strains to whieh it
may be subjected, and I include under the
term “steel” a steel or iron as low or free
from carbon as can be properly melted and
cast within a mold. Upon the necks or jour-
nals b of the roll or pinion I form the shell or
facing ¢, which is composed of chilled cast-

- iron, such thin shells:or facing being united

to the steel body by fusion in such way as to
form practically one casting. -On the work-
ing-surface of the voll, as shown in Fig. 3, is
a hke shell or facing, (? of chilled c“wt-non,
united to the sbody of the roll in the same
manner, so that in such roll the body portion
a, 1nclud1nfr the necksor journals b and wab-
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blers or connecting -portions e, are formed of
steel, while the shells or facings ¢ upon- the
necks and the shell or facing upon the work-
ing-face are formed of chilled cast-iron. The
shells or facings ¢ upon the necks or journals
need not be formed more than ahout three-
fourths of an inch in thickness, as after they
are once turned and trued there is practically
no appreciable wear thereon, and the shell or
facing d on the body of the roll is preferably

ma‘de from three-fourths to one -and one-half"

inch in thickness to provide for the turning
or facing of the “orkmg portlon of the roll
when necessary.

In forming my improved voll or pinion I
employ a mold of suitable construction, that
shown in the drawings being such mold as is
required for the formatlon of a roll having
both faeings of chilled.cast-iron on the necks
and the working portion .of-a roll, and the

mold having the chill f, for forming the necks

or journals, and the chill g, for forming the
working-face d, the mold having the ordmary
pourmowate h commumcatmg With the mold-
cavity, preferably below the lower mold-chill,
£, and having also the sinker-head k- and a
gutter or second gite,, leading therefrom,
thlough which any extra metal can escape.

. In. casting tlie roll I take a suitable mix-
ture of cast-iron, which will chill properly
when in.contaet with -the mold-chills, and I
melt a sufficient quantity thereof either to
fill or to partially fill the mold, and I also

-melt ready for. casting .a proper portion of

low-grade steel-——such as Bessemer or open-
hearth steel. {
into the mold, preferably through the pour-

ing-gate h, and in passing down inte the:
mold enters at the base thereof and rises :

within the mold, either filling or partially fill-
ing the same, and when it comes in contact
Wlth the several surfaces of the mold-chills it

- chillsor coligeals quickly, formm‘r the chilled
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- cast-iron, will force ont the cast—uon which has .

' “place within the mold- -cavity.. The steel in-
thus filling the mold while in a molten condi- |.
tion unites with the cast-iron which has been- |.
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shells or facmg for the  roll. Immedmtely
upon the casting of the chilling east-iron, or
very shortly thel(after thloufrh the  8ame
gate I pour the molten steel, whlch as it is
heavier than the cast-ir on, “hen_ it enters the
mold-cavity raises the body of molten cast-
iron within the mold and fotces it out through

the sinker-heéad, so that the extia molten ea.st~ '

iron is carried off by the gutter or gate I, while
the molten steel fills the mold 1nclud1no the
wabbler below the: lower. 301‘1na1 as 1t is
found that the steel, being heavier than the

prevmuslv filled the wabbler and take "its

-The cast-iron is first poured:

399,205

chilled. by the mold -chill ()f the mold ﬂxe
union being formed by the fusion of the sur-
faces of the metals and a perfect union which
it is practically impossible to bepm‘ato, even
by er ushmg, being obtained.

In forming pinions or rolls which ha\e not
the chilled ea%t-lron shell or facing on the
working -portion thereof the mold employed
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is praetically the same, except that the mold - '

for forming the working-face or pinion-face
of the roll or pinion is composed of sand:-or

70.

other suitable material, instead of the cast- .
iron mold-chill, and the operatlon of casting -

them is plaemcally the same.
The mold is thus formed.of the main or
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body portion a, the Journals b,.and the wab-

blers or connecting portions e, compoqed ofa
low grade of ste’el, and the chilled cast-iron

shells or facings c upon the necks or journals; .

and the like shell or facing d upon the work-

"ing-surface of the roll, united to the steel

body thereof by fusion. The chilling'of the
such-manner that the formation of blow-holes,
cellg, or like imperfections "is praetically im-
poss1ble, and a solid practically-perfect-sur-

"face for the journals and working-surface is

obtained, and when such- chilled east-iron
shells or surfaces are turned and trued practi-

“cally solid and perfect surfaces for the jour-

nals and working portion of the roll are ob-

8o

-said 8hells or facings ¢'d compacts them in -
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tained, thus overcoming the prineipal objec- =~

tion to the ofdinary steel roll-or pinion. ~
The chilled cast-iron shells or facings on
{he necks or journals, formed as ahove de-
seribed, have the further advantage that as a
more compaet and solid metal is employed,
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for such facings they are not neariy so liable -

to heat up under the heavy strain brought
upon them during the rolling operation- and
therefore run more easily (md require less
powel to operate.

“What 1 claimras my invention, and deslroio.
secure by Letters Patent, is—

1. .A roll or pinion for rolling metals, hav-
ing.a steel body and'a thin shell or facing.of
chllled éast-iron upon the-necks or jour nals
of the roll, substantially as and tm the pur-
poses set forth.

2. A roll for-rolling mctalq having a steel
body and a thin shell or fgmm«r of chilled -
cast-iron upon - the necks or journals, and

- upon the working-surface of the roll, substan-
- tially as and for the purposes set forth

In testimony whereof I, the said ROBERT
TO’I‘TEN ha\ e hel eunto set my hand..

' " ROBERT C TOTTEN.
Wltnesses

CJ.N OOOKE
ROBT D. TOTTEN._.
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