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^ Be it known, that I, ROBERT C%.', TOTTEN, 
resident of Allegheny, in the counity of Alle 
ghemay and State of Pennsylvania, have in 

5* wented a new and useful Improvemaent in Rolls 
and Pinions; and I do hereby declare the fol 
lowing to be a full, clear, and exact description . 
thereof. 
My invention relates to the rolls and pin- · 

T? ions employed in rolling-mills for the rolling 
of iron, steel, or other metals. The Strongest 
form of rolls and• pinionS lheretOfore manu- ' 
factured have been Composed of steel, a low 
grade of Bessemer Or Open-hearth Steel being 

r 5 employed for the purpose, and it being found. 
that such steel rolls will withstand heavier ' 
strains than the ordinary cast-iron rolls which { 
"were previously and are still to a great ex- : 
tent employed, and the steel rolls giving { 

2o greateif satisfaction in other wayS. A Serious 
difficulty in the forming of Such rollS and pin 
ions has been found, howewer, in that there 
was liability of the meckS Or journals of these 

· rolls being porouS-that is, having bloW' ln(ples 
25 or cells therein either in the face_of the cast 
' img when coming from the mold or discow 

ered by the turming off . of Such face in tru 
ing the journals, and th0ugh in making Such 
castings attempts have been made to ower 

3? come these by the employment of a long Sinker 
|head, So as to Compact the Cast by the Weight { 
of the metal above it, this difficulty haS not { 

When such cells or imper' ? ) been owercome. 
fections exist in the necks or journals of the ' 

35 rolls, it is found that the dust, Scale, and like 
Substances in and around' the rOil Will Collect 
in any such cells or imperfectionS and act to 
?ut out the bearings in which the rolls a]]''e ; 

| mounted, and considerable difficulty has been 
4? experienced 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 
. . page of the rolls to permit the Cooling of the 
45. journals, and therefore to the loSS of consid 

· erable time in the working Of the rolls. . . 
The object of my. invention is to provide a 

roll or ºpinion in which these difficulties are 
owercome, and in Which a more perfect jour 

5? nal-face practically free from Such imperfee 
| tions and one · which is not SO liable to heat, 

· · · up can be obtained. ~ ? 

! To these ends my in wention consists, gen 
| erally Stated, in a roll (or’ pinion formed of a 
Steel body and having a* thin shell or facing 

! Of chilled Cast-irOn upon the mecks or journal 
| Surfaces, it being found that by Such chilled 
Cast-iron face upon the steel roll a, practically 
perfect Surface free from cells or like imperfec 

; tionS i$ obtained, and one which is not liable 
tO Collect the dirt or scale und cut out the 
journal, nor to heat up rapidly during the op 
eration of the rolls. ^ 

shell or face on the mecks or journals a chilled 
cast-iron $hell · or 'fa(*ing upon the working 

! Surface of the roll, sO COmbining with the 
| Strong steel body all the advantag(as Ohtained 
; in the Solid (*hilled-im'on roll. ^ 

and use my inventiom, I will des(?ribe the same 
To enable others skilled in {he art to make 
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ItalSO consists in combining with such roll , 
hawing a steel body' and a chilled Cast-iron* 

more fully, referring to the aCC0mpanying . 
drawings, in which 
Figure 1 is a longitudimal s(ection of a pin 

ion embodying my invention. Fig. 2 is a like 
wiew of a roll dontaining the same. Fig. 8 is 
a like wiew of a rOll having tlhe chilled cast 

; irOn Shell or facing upon the neckS.or jour'- 
| nals and working-Surface of the roll, and Fig. 
4 is a longitudinal Section of a mold suitable 

{ for carrying out my inv@ntion. 
ILike letters of reference indicate like parts 

in each. ' ' .. ? · · 
AS Shown in Said Sewreral figures, the body 

| Or main portion d of the rolls or pinions 'is 
| formed of a low or soft grade of steel-such 
aS Bessemer and open hearth---in order to ob 
tain all the desired tensile (OI' transwerSe 
strength to' sustain the struins to which it 

i may be subjected, and I include under the 
! term *** steel? a steel or iron as low' or free 
! from carbon ?s can be properly” melted and 
cast within a mold. Upon the Inecks or jour 
mals b of the u'oll or pinion I form the slhellor 
facing 6, which is Composed of chilled Cast 

• iron, such thin shells, or facing being united 
to the steel body by fusion in SutGlh way' as to 
form practically one casting. - ()n the work 
ing-surface of the 'oll, as sh()wn in Fig. 8, is 
a like $holl or faci!1g, (t, ()f (*lailled east-inrom, 
united to the ̂ body of the roll in the same 

! manner, so that in such roll the body portion 
0, including the Ine(*ks or journals Ö and wab 
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blers or Commoxcting · portions é, are forme(dof 
steel, while the shells or facings Ö uporm.- the 
mecks and the shell or facing uhyOan the Work 
ing-face are formed of chilled cast-i rom. The 
shells or' fa(*ings (’ upon the meckS or.journals 
need anot, l)(? ft )'m(}{l m(}i'(* 1lhan . :ll)()u{, · three 
fourths of all inch in thickmeSS, as after they 
are once turned and trued there is practically 
no appreciable wean' thereon, and the shell or 
facing d on the body of the roll is preferably 
made from three-fourthS to One and One-half · 
inch in thickness to provide for the turning 
or facing of the 
when necessary. . ~ 

? 9 ? ? x In forming my improwed aroll Or piniom I 
employ a mold of $uitable construction, that { 
shown in the drawings being Such mold as is 
required for the formation of a · 1roll hawing 
both facings of chilled.cast-iron on the mecks 
and the working portion .. of ', a roll, and the 
mold hawing the chillf, for forming the neckS 
or journals, and the chill g, for forming the 
`working-face d, the mold hawing the Ordinary 
pouring-gate h communicating With the mold 
cawity, preferably below the lower mold-chill, 
f, and having also the $inker-head h** and a 
gutter or second g?te, l, leading ther*efrOm, 
through which any extra metal can escape. 
'. In , casting thie roll I take a Suitable mix 
ture of cast-iron, which will chill properly 
when in contact with , the mold-chills, and I 
1melt, a Sufficient quantity' thereof either to 

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 
with the several Surfaces of the mold-chills it; 

` ' ' chills or Comgeals quickly, forming the chilled 
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| cast-irom, will forcéout the cast-irOn which has . 

~ 'place within the mold-cavity. The steel in' } 
thus filling the mold while in a moltem'condi- | 
tion unites with the cast-iron which has been l. 

shells or facing for the · roll. * Immediately 
upon the Casting of the chilling cast-iron, or 
wery shortly thereafter, thirough the · Same 
gate I pout'.' the molten . Steel, which;''' as it is 
heavier than the cast-iron, when it enters the 
mold-Ca.wity ', raises the body of imOltem_cast 
iron within the mold and foföes it out.through { 
the sinker-head, SO that the extra, moltem cast 
iron is Carried off by the gutter' or gate , while 
the moltern steel fills the mold, including. the 
Wabbler below the · lower. journal, ' as it is 
found that , the steel, being heavier' than the 

previously filled the · wabbler' and take ? itS 

working portion of the roll { 

? 399.295 ?? 
chilled by the mold --Glaill of the mold, time 
um ion" being formed by the fusion of the Sur 

| faces of the metais and a perfect union which 
it, is practically impossible tO Separate, ew'en 

! by cruslhing, being obtained. . . • 
In forming pinions or rolls which have not 

the chilled cast-irom shell or facing On the 
working.portion thereof the mold employed 
is practically the Same, except. that the mold ' · ~ 
for forming the working-face or pinion-face 
of the roll' or pinion is composed of Sand, or 

7? . 

other Suitable material, instead of the cast- . 
iron mold-chill, and the operation of Casting ? 
them is practically the Same. 
The mold is thus formed. of the main or 75 

body portion d, the journals b,-and the wab-.. '' 
blers or connecting portionS é,.composed of a 
low grade of steel, and the chilled cast-irom 
shells or facings c? upon the neGks or journals, . 
and the like shell on': facing d upon the work 
'ing-Surface of the roll, united to the steel 
body thereof by fusion. . The chilling of the 

. Said Shells or facings · c d compacts them in · 
| Suchrmanner': that the formation of blow-holes, 
cells, or like imperfections 'is practically im 

| possible, and a Solid practically-perfect Sur 
| face for the journals and working-surface is 
obtained, and when Such", chilled cast-irom 

{ Shells or SurfaceS are turmed and trued practi 
'cally solid and perfect Sturfacés for, the jouj'-' 
nals and working portion of the 'roll are ob 

tion to the ordinary steel roll' or pinion. '' 
. The chilled cast-iron shells or facings on 
the neckS Or journals, formed " as above de 
scribed, have the further advantage that as a 
more compact and Solid ; metal is employed, 

8c. 

{ tained, thus owerComing the principal objec- " " 
fill or to partially fill the mold, and l. also ! ^ 

· melt .. ready for .. casting , a proper portion of 
low-grade steel--Such as lBessemer or open- ; 
|hearth steel. * The cast-iron is first poured { 
into the mold, preferahly through the pour 
ing- gate ht, and in 'paSSing' dOWh inte) the · 
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for such facings they are not meariy So liable '' 
to heat up under the heavy strain brought 
upon them during the Polling Operation' and 
therefore run more easily and require less 
power to operate. '' ^ • ? 
' 'What I claim as my in wention, and desire to. 
Secure by ILetterS Patent, is-- 

1. A roll or pinion for rolling metals, lhav 
ing. a Steel body and'a, thin shell (or 'facing. of ? 
chilled (ast-iron upon th(** m(e(ks ()I’ journals 

| of the roll, Substantially as and for the pur 
poses set forth. ~ 

2. A roll for rolling metals, having a steel. 
| body and a thin shell or faGing of Ghilled', 
| Cast-iron .. upon • the neckS or journals, and 
.. upon the Working-Surface of the roll, Substam 
* tially as and for the purposes set forth. 

In testimony whereof I, the said ROBERT 
C. TOTTEN, have hereunto set my hand... ? 
· · · · · · · · · ROBERT C'. TOTTEN. 
'. Witnesses: · · · · · · 

· ·J.N. COOKE, ~ 
RoBT. D. ToTTEN.. 
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