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To ?till tufton, it naily conce7n : 
Be it known that I, JAMES HEMPHILL, a 

citizen of the United States, residing at Pitts 
burg, in the county of Allegheny and State of 
Pennsylvania, have invented or discovered 
Certain new and usefullmprovements in Molds 
for Casting Rolls, of which improvements the 
following is a specification. 
In the accompanying drawing, which makes 

part of this specification, the figure is a sectional 
elevation of a mold for casting grooved rolls. 

Heretofore in casting grooved rolls and simi 
larly-shaped articles-i.e., articles having an 
irregularly-shaped surface-the mold therefor 
has been usually formed of sand or some rigid 
material, as cast-iron. The sand molds are 
formed by packing sand while in a moist condi 
tion around a suitable pattern, and after the 
pattern has been removed the moldisplaced in 
an oven and thoroughly dried. Great diffi 
Culty is experienced in the use of such a mold, 
arising from the liability of the inwardly 
projecting parts being broken off by the molten 
metal as it rises in the mold during the cast 
ing operation, such broken parts becoming in 
corporated in the body of the roll, thus caus 
ing defects which cannot be removed; or if 
the sand of the mold be packed and dried so 
hard as to overcome all liability of any of the 
parts being broken there is danger of the 
mold being so rigid and unyielding that 
parts of the roll will be broken by the contrac 
tion of the metal in cooling. The same lia 
bility of fracturing the article being cast dur 
ing the cooling of the metal is encountered in 
the use of thick metal molds, and such metal 
molds are rapidly destroyed by contact with 
the molten metal. In addition to the break 
ing down of inwardly-projecting parts of the 
Sand mold, as above stated, the molten steel, 
which is poured whilein a very fluid condition, 
filters into the sand of the mold, and solidifying 
while mingled with the sand forms a hard and 
tenacious crust around the body of the metal, 
which is extremely difficult to remove; and, 
moreover, it frequently occurs that pockets or 
holes containing sand from broken parts of the 
mold will be discovered during the turning 
operation, and if these pockets are of consid 
erable, size the article will be unfit for use, 

and must either be discarded or turned down 
to form a smaller article; but this entails great 
expense and is seldom resorted to. It is obvi 
ous that the above obstacles and difficulties 
greatly enhance the cost of production. 
The object of my invention is to obviate the 

above difficulties in the manufacture ofgrooved 
rolls and other articles having irregularly 
shaped surfaces-e.g., cannon-shafts, &c.- 

sound articles at a reduced expense; and to 
this end my invention consists in the construc 
tion and combination of parts, all as more fully 
hereinafter described and claimed. 
The mold. A for the roll consists of a thin 

sheet-metal lining, 1, and a backing or filling, 
2, of dry sand. The sheet-metal lining 1 is 
constructed of a series of Sections, Said Sec 

suitable manner. The sections 3 are simple 
circular plates and are riveted to the cylin 
drical sections 4, said sections forming the lin 
ing of the top and sides of that part of mold 
in which the journals of the roll are formed. 
To the open end of the cylindrical sections 4 
are riveted the annular sections 5, which line 
the sides of the parts of the mold which form 
the ends of the body of the roll. The alter 
nate recesses and projections of the mold for 
grooved rolls are lined or covered by a series 
of sections, 7 and 8. The sections 7 for the 
bottom of the recesses and the tops of the pro 
jections are shaped, as shown, with flanges, 
whereby the adjoining sections 8, forming the 
lining for the sides of the recesses or projec 
tions, are connected to the sections 7. 
The shape of the various sections may be 

altered to suit the various shapes of grooves 
and collars desired in the finished roll, and in 
place of forming the lining for the body or 
working part of the roll of a number of Sec 
tions, it may be formed of one cylindrical 

tions being riveted or secured together in any 
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piece transversely corrugated to approximate . 
the shape of the finished roll. 
A shell constructed as described is placed 

in a suitable flask, and the backing 2, of dry 
sand or other suitable yielding material, is 
packed around the same. Into the mold thus 
constructed the molten steel is cast through the 
runner 9 in the usual manner. The molten IOO 
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steel will fuse the inner surface of the sheet. of the lining or shell being changed to suit the 
metal lining, thus welding the two together; 
but the shell should be made of such a thick 
ness that the molten steel will not burn through 
the lining and come in contact with the sand 
backing, and that said lining will not be en 
tirely fused. It will be observed that all the 
in Wardly-projecting parts have sufficient te 
nacity to prevent their being broken or dis 
turbed in filling the mold, and at the same 
time all the parts of the mold have sufficient 
elasticity to allow of their yielding under the 
pressure exerted by the contracting metal, and 
as the lining is made of such thickness that 
the molten steel will not burn through and 
come in contact with the sand backing, the 
casting will come from the flask clean and 
Smooth, ready for any subsequent treatment. 
The lining is then removed and the casting 
turned to final shape and size, this turning 
operation being effected with very little diffi 
culty, as there will be nothing to remove but 
metal free from grit or sand. 

I do not wish to be understood as limiting 
myself to special form or shape of lining, as 
that may be varied to suit the shape of the 
Working-face of the rolls or other article to 
be produced, the essential feature of my method 
being to keep the molten steel from contact 
with the sand backing of the mold, so as to 
produce a casting having a surface when with 
drawn entirely clean and free from sand or any 
gritty crust. - 
Although I have shown and described my 

improved mold as applied to the manufacture 
of rolls, I do not limit myself thereto, as said 
mold may be used in the manufacture of other 
articles-as shafts, cannons, &c.- the shape 

article to be produced, the prominent charac 
teristic of my invention being a mold con 
structed to prevent any injury to any project 
ing parts and to allow of freedom of move 
ment of the parts of the mold under the press 
ure of the cooling metal, and also to provide 
for the production of a casting having a sur 
face clean and free from grit or sand and ready 
for any subsequent treatment; nor do I limit 
myself to removing the shell and bringing the 
article to final shape by cutting, as the same 
may be effected by grinding in the well-known 
O)ae. . 

I claim herein as my invention 
1. Amold for the production of articles hav 

ing irregular surfaces, consisting of a sheet 
metal shell corresponding in size and shape to 
the article to be cast, and constructed to yield 
longitudinally under the pressure of the con 
tracting metal, and a backing of dry sand or 
other suitable yielding material, substantially 
as Set forth. 

2. A mold for the production of grooved 
rolls, consisting of a sheet-metal shell having 
its interior of a size and shape corresponding 
to the exterior of the roll to be cast, and con 
structed to yield longitudinally under the 
pressure of the contracting metal, and a back 
ing of dry sand or other suitable yielding ma 
terial surrounding such shell, substantially as 
set forth. - 

In testimony whereof I have hereunto set 
my hand. 

JAMES HEMPHILL. 
Witnesses: 

DARWIN S. WoLCOTT, 
J. SNOWDEN BELL. 
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