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UNITED STATES

PaTENT OFFICE.

NOAII SHAW, OF EAU CLAIRE, WISCONSIN.

MOLDING APPARATUS.

SPECIFICATION foiming part of Letters Patent No. 627,538, datedAJ une 27, 1899.
Application filed September 24, 1896, Serial No, 563,550, (No model.) .’

To all whoin it may concern:

Beitknown that I, NoAH SHAW, a citizen of -

the United States, 1e51d1n0 at Eau Claire, in
the county of Eau Claire aud State of Wis-
consin, have invented a new and nseful Mold-
ing Appcuatus of which the followmrr isa
speclﬁcatlon

Thisinvention relatesto molding appal atus’

for molding cast-iron rolls; and 113 has for its
object to prov1de a new and usefal apparatus
of this character which insures the casting of
iron rolls that are perfectly true and in bal—
ance and which require no finishing after
leaving the foundxy

To thls end theinvention also contemplates
means for insuring the firm fastening of the
roll on its shaft, obv1at1nrr bending or buec-
kling of the shaft‘. between the ends of the roll,
and at the same time permits of the eomplete
finishing of the shaft with keyways and the

. like bef01e it is cast in the roll.

25

With these and many other objects in view,
which will readily appeasas the nature of the
invention is better undersiood, the same con-
sists in the novel eonstruomon combination,
and arrangement of parts heremafter more
fully described, illustrated, and claimed.

In the drawmds Figure 1 is a perspective

_view of a complete moldmO" apparatus con-
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strueted in accordance Wlth this invention.
Fig.2isa central vertical sectional view there-
of Fig. 3isasimilar viewon theline3 3 of Fig.

show\ ing the bottom mold-head employed

for formmw a roll with a recessed end. Fig.

4isa detaIl in perspective of the mold-cover.
Fig. 5 is a detail sectional view of said mold-
cover on a line of section intermediate of the
lines of section of Figs. 2 and 3. Fig. 6 is a
detail in perspeotlve of the mold-core re-
moved from themold. Fig. 7isasimilarview
of the core, showing the reverse end from
that shown in Fig. 6. - Fig. 8 isa detailin per-
spective of the bottom mold head employed
for forming rolls with unrecessed ends. Fig.
9isa smnla,x view of the bottom mold- hedd
for founuw a roll with a recessed end. Fig.
10is a lonmtudmal sectional view of a hollow
metal roll f01 med by the molding apparatus.
Fig. 11 is a similar view of the metal roll
formed with a recessed end.

‘Referring to the accompanying drawings,
the numeml 1 deewnates an uplwhb cylin-

is introduced therein.

drical iron flask open at its upper end aund
provided with a flat bottom 2, which forms a
base or support for the flask to hold the same
in an upmcrht position. The upright cylm
drical flask 1 is provided in the bottom there-
of with a central shaft-opening 3 and at its
upper end with an offstanding annular flange
4, provided therein at dlametmcallv opposme
points with the bolt-openings 5. The said
upright flask 1 is ‘'of a uniform diameter
throughout its entire length and is farther
prov1ded at its extreme upper ‘inner edge
with an annular shoulder 6, the purpose of
which will be hereinafter more particularly
referred to. The upright cylindrical flask 1
is deswned to accommodate therein a cylin-
drical mold body or filling 7, which " may be
made of green sand. The cylmdmcal mold
body or ﬁlling 7 forms the outer wall of the
mold proper and is made within the flask 1
by packing the sand in the latter around a
cylindrical pattern supported centrally inan
upright position and of a shape and size con-
forming exactly to the -interior of the mold
body or filling 7, as will be readily under-
stood by thOse skilled in the art. The mold
body or filling 7, which is packed within the
upright flask 1, is provided in the walls there-
of with a circular series of vent-openings 8,
which extend downward from the top edge
of the body or filling 1 a sufficient distance
to provide means f01 allowing the gas to es-
cape from the mold when" the molten metal

or filling 7 is provided atitsinner lower edge
with an annular bevel 9, which registers with

the beveled outer edge 10 of a bottom mold-

head 11, which removably fits within the bot-
tom of the flask 1 and forms the lower head
of the mold, while at the same time acting in
the capacity of a chill-to shape the lower end
of the metal roll that is cast in the mold.
The bottom mold-head 11, which registers
with the lower end of the mold. body or fill-
ing 7, is made of iron in a substantially in-
verted-cup shape, and the form of -bottom
mold-head illustrated in Fig. 8 of the-draw-
1n<rs is provided with a plam flat top portlon

havmw the cenftralshaft-opening 13,which
is suuounded by an annular recess 14, which
will be more particularly referred to; but the
form of bottom mold-head illusti’ated in Fig,
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9 of the drawings and designated by the nu-

" meral 11°is of a slightly-different shape from
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the head just deseribed. The bottom mold-
head 11° is adapted to oceupy the same posi-
tion within the bottom of the flask 1 as the
head 11; but the beveled outer edge 10" of
the head 11° is formed at the outer edge of a
flat base-flange 15, which rests flat on the bot-
tom of the flask 1 and from which flange rises
a rounded core portion 16, having in the top
thereof a central shaft-opening 13*, surround-
ed by an annalar recess 14*. In this con-
struction of mold-head it will be noted that
the essential difference between the same
and the mold-head 11 is that the beveled outer
edge 10 of the head 11 registers completely
within the beveled lower end of the body or
filling 7, so that the metal when introduced
into the mold simply runs over the flat top
portion 12 of the head 11 to form the lower
unrecessed end of the roll illustrated in Fig.
10, while, on the other hand, the narrow bev-
eled outer edge 10* of the head 11* only
partly fits in the lower end of the body or fill-
ing 7, and thereby leaves the entire rounded
core portion 16 projected upwardly within
the bottom of the flask, so that the same will
be entirely surrounded by the molten metal
to form the recess in one end of the roll illus-
trated in Fig. 11 of the drawings.

The eylindrical mold body or filling 7 is
adapted to receive therein the smaller cylin-
drical sand core 17. The cylindrical sand
core is shaped and dried on the roll-shaft 18,
on which is cast the roll. Previous to shap-
ing and drying the eylindrical core 17 on the
shaft 18, which practically forms a part of
the core, the said shaft is completely finished
to the proper size with the necessary keyways
and the like and is preferably provided near
its opposite ends with the metal notches or
cuts 19, which fill withthe molten metal form-
ing the roll, and thereby serve to tighten the
shaft within the roll as the metal shrinks in
cooling. The cylindrical sand core 17 is solid
and is partially formed by a filling of cinders
or broken coke 20, which during the forma-
tion of the core are packed around the cen-
tral portion of the shaft 18, so as.to protect
such portion of the shaft from the effect of
the heat and prevent the same from buckling
or bending between its ends, as is quite com-
mon in the ordinary processes, in which the
metal rolls are cast in a horizontal instead of
an upright position. The said solid cylin-
drical sand core 17 is provided centrally in
each end and directly surrounding the shaft
18 with the inwardly -extending conically-
shaped recesses 21, which receive the molten
metal as the same is poured into the mold,
and at its lower end the core 17 is provided
at diametrically opposite sides of the shaft
18 with the short spacing-studs 22, which rest
directly on top of the mold-head in the bot-
tom of the flask and serve to space the lower
end of the core from the bottom mold-head
to leave a space which forms one of the heads

or ends of the hollow metal roll, and the said
studs at the same time provide means for
forming openings in one end of the hollow
metal roll, through which the sand forming
the core is removed after the roll is cast, as
will be readily understood by those skilled in
the art. The solid sand core 17 is provided
at its upper end, at diametrically opposite
sides of the shaft 18, with the elongated cylin-
drical pipe projections 23,in which pipe pro-
jections are formed the vent-openings 24,
which extend a sufficient distance into the
body of the core to provide for the escape of
gases when the molten metal is poured into
the mold. ‘When the core is positioned with-
in the mold in an upright position, the pipe
projections and the shaft extremity at the
upper end of the core project above the
plane of the top of the flask, and the lower
shaft extremity at the lower end of the core
projects through the shaft-opening in the bot-
tom mold-head and in the bottom of the flask
to provide for properly holding the lower end
of the core in position within the mold, while
the upper end of the core is properly steadied
in position by means of the removable mold-
cover 25. The removable mold-cover 25 es-
sentially consists of a circular skeleton frame
26,0f asmaller diameter than the innerdiame-
ter of the flask 1, thereby leaving a gas-escape
space 27 between the mold-cover,when in posi-
tion,and theinnersidesof the flask, with which
gas-escapespace the vent-openings 8 commu-
nicate,so that the gas which escapes out of said
openings 8 can freely pass into the outer air.
Thesaid circularskeleton frame 26 isprovided
with a series of radially-extending arms 28,
the outer extremities of which are projected
beyond the rim of the frame and form pro-
jections 29, which rest in the annularshoulder
6 at the upper inner edge of the flask 1 and
serve to firmly steady the mold-cover in po-
sition. The said skeleton frame 26 of the
mold-cover is further provided with a central
shaft-opening 30, which receives the upper
extremity of the shaft 18, and thereby holds
the core properly in position within the mold,
and at diametrically opposite sides the frame
26 is also provided with the offstanding per-
forated bolt-lugs 31, which receive the bolts
329, fitted in the bolt-openings 5 of the flange
4, to provide means for detachably fastening

‘the mold-cover in position-at the top of the

flask. )
The circular skeleton frame 26 forms a sup-
port for the cover-body 32. The cover-body
32 is of a substantially circular shape, so as
to fit within the upper part of the flask on
top of the mold body or filling 7, inside of the
line of openings 8, and is made of sand, which
is shaped and dried on the circular skeleton
frame 26, which is made of metal and can be
used continuously in connection with a new
sand cover-body 32. The circular sand cover-
body 32 is packed into the spaces between the
spaced radial arms 28 of the frame 2, so that
when the sand forming the body 32 is dried
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the said body and the frame 26 form a cover
for the top of the mold.

The removable sand body 32 is provided in
the body thereof, at diametrically opposite

" points, with the pipe-openings 33, through

which project the pipe projections 23 of the

core 17, so that the gases which escape out
of the core 17 can freely pass into the outer
air. At points alternating with the openings
33 the body of the mold-cover 25 is provided
with the diametrically-opposite-tapered pour-
ing-openings 34, through which the molten
metal is poured into the mold on top of the
core therein. In order to properly hold the
core down within the mold, the mold-cover is
provided on its under side with a pair of dia-
metrically opposite chapelets 34*. The chap-
elets 34* are fitted in the openings 35, formed
in the mold-cover, and are adjusted so as to
project the proper distance below the bottom

. of the mold-cover by means of the set-screws
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36, mounted in the frame 26 and working inté
the openings 35, within which the chapelets
are fitted. When the mold-cover has been
fastened in position on top of the flask, as
just deseribed, the chapelets are adjusted
downward against the top of the core and
serve to hold the same in place, while at the
same time providing an intermediate space
between the bottom of the mold-coverand the
top of the core, so as to form one of the heads
or ends of the hollow metal roll. At the same
time the said chapelets form openings in one
head of the hollow metal roll, through which

the sand forming the core is removed after,

the roll is cast.

‘With the several parts of the molding ap-
paratus assembled together as described the
molten metal is poured through the pouring-
openings 34 and necessarily completely fills
the space between the core and the inside of
the mold body or filling 7, and also the spaces
between the bottom of the core and the bot-
tom mold-head and the top of the core and
the bottom of the mold-cover. By the ar-
rangement of the molten-metal spaces and
the disposition of the shaft the expansion is
necessarily equal, so that the shaft isnot bent
out of line, as is quite common in connection
with molding apparatus in which the roll is
cast on its side or in a horizontal position. It
is also to be noted at this point that the shaft,
by being protected at its central part by the
solid core, and especially by the filling of cin-
ders or coke 20, is not subjected to the ex-
treme heat except at each end, where the mol-
ten metalcomesin contact therewith. There-
fore the shaft will not shrink as much as the
shell of the hollow roll, and the natural re-
sult is that the shaft is firmly keyed in the
hollow roll by the shrinkage of the body of
the roll drawing the heads toward the center,
as will be readily understood.

At the lower end of the shaft-opening 30
the mold-cover 25 is provided with an annular

recess 40, corresponding to the recess 14 of

the bottom mold-head 11. These annular re-

;]

cesses 40 and 14 prodice a thickéned collar
41 directly around the shaff on the outside
of each head of the hollow metal roll 42, which
is formed by the method of molding herein
‘described, and on the inside of each head of
the hollow roll 42 are formed conically-shaped
bosses 43, which are formed by the conically-
shaped recesses 21 in the ends of the core 17.
The heads of the hollow metal roll 42 are pro-
vided with the sand-escape openings 44, which
are formed by the spacing-studs 22 of the core
and the chapelets 34* of the mold-cover, as
hereinbefore referred to. When the bottom
mold-head 11 is used, a metal roll with unre-
cessed ends is formed; but when the mold-

70

75

8o

head 11* is employed the core portion 16 of -

said mold-head forms a recess 45 in one end
of the hollow roll, which necessarily produces
a roll of greater length, and it will therefore
be seen that by interchanging the bottom
mold-heads 11 and 11* hollow metal rolls of

different lengths may be cast in the same’

mold:

The many advantages of the herein-de-
seribed molding apparatus other than those
stated will be readily apparent to those skilled
in the art, and I will have it understood that
changesin the form, proportion, and the minor
details of counstruction may be resorted to
without departing from the principle or sac-
rificing any of the advantages of this inven-
tion.

Having thus described the invention, what
is claimed as new, and desired to be secured
by Letters Patent, is—

1. A molding apparatus for casting hollow
iron rolls on their shafts in an upright posi-
tion, comprising an upright cylindrical metal
flask having a closed flat bottom provided
therein with a central shaft-centering open-
ing, a metal mold-head removably fitted in
the bottom portion of the flask and provided
with a central opening.alining with that of
the flask-bottom,a cylindrical sand mold-body
packed within the upright metal flask on top
of the bottom mold-head, a detachable mold-
cover provided with a central shaft-centering
opening, and asolid ¢ylindrical sand core car-
rying a vertical shaft registering at its ends
in the alined shaft-centering openings, said

core being supported so as to leave a space-

between its ends and the mold-cover and re-
movable metal head, substantially as set
forth. T

2. Inamoldingapparatus, an uprighteylin-
drical flask, ametal mold-head removably fit-
ted in the bottom of the flask, a cylindrieal
sand mold body or filling packed within the
flask on top of said mold-head, a solid eylin-
drical sand core carrying a vertical shaft and
supported inside of the mold body or filling
with a space between its lower end and said
mold-head, and a mold-cover detachably fas-
tened at the top of the flask and spaced from
the top of the core, substantially as set forth.

-8. Inamolding apparatus, an upright ¢ylin-
drical iron flask, a metal mold-head remov-
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ably resting on the bottom of the flask and
provided with a beveled outer edge, a cylin-
drieal sand mold body or filling packed within
the flask and provided at its innerlower edge
with an annular bevel registering with the
beveled outer edge of the bottom mold-head,
amold-coverarranged on top of the flask, and
a solid eylindrical sand core carrying a verti-
cal shaft and supported within the mold body
or filling so as to leave a space between the
ends thereof and the mold-head and mold-
cover, substantially as set forth.

4, Inamoldingapparatus,anuprighteylin-
drical iron flask, a metal mold-head remov-
ably resting on the bottom of the flask and
provided with a beveled outer edge and in the
top portion thereof with a shaft-opening and
an annular recess surrounding said opening,
a cylindrical sand mold body or filling packed
within the flask and provided at its inner
lower edge with an annular bevel registering

with the beveled outeredgeof the mold-head,

a mold-coverarranged on topof the flaskand
provided with a central shaft-opening and an
annular recess at the lower end of said shaft-
opening, and asolid eylindrical sand core car-
rying a vertical shaft fitting in said shaft-
openings, said core being supported within
the mold body or filling so as to leave aspace
between the ends thereof and the mold-head
and mold-cover, substantially as set forth.

5. Inamolding apparatus, an uprightcylin-
drical flask, a bottom metal mold-head resting

on the bottom of the flask and provided with'

a flat base-flange having a beveled outer edge
and a rounded core portion rising from said
base-lange and havingin the top thereof a cen-
tral shaft-opening and an annular recess sur-
rounding said central shaft-opening, a mold-
cover arranged on top of the flask and pro-
vided with a central shaft-opening and an an-
nularrecess at the lower end of said shaft-
opening, a cylindrical sand mold body or ill-
ing packed within the flask and provided at
its inner lower edge with an annular bevel
registering with the beveled outer edge of the
bottom mold-head,and a solid ecylindrical sand
core carrying a vertical shaft fitting in said
shaft-opening,said core being supported with-
in the mold body or filling so as to leave a
space between the ends thereof and the mold-
head and mold-cover, substantially as set
forth.

6. Inamoldingapparatus, anuprightcylin-
drical flask, amold-head resting on the bottom
of the flask and provided in the top portion
thereof with a shaft-opening and an annular
recesssurroundingsaid opening, a eylindrieal

“ sand mold body or filling packed within the

6o
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flask on top of the mold-head, a mold-cover
arranged on top of the flask and provided with
a central shaft-opening and an annular recess
at the lower end of said shaft-opening, and a
solid eylindrieal sand core carrying a vertical
shaft fitting in.said shaft-opening and pro-
vided centrally in each end directly surround-

ing the vertical shaft with inwardly-extend-

ing conically-shaped metal recesses,said shaft

being supported so as to leave aspace between
the ends of the core and the mold-head and
mold-cover, substantially as set forth.

7. In a molding apparatus, the upright cy-
lindrical flask,a bottom mold-head fitted with-
in the bottom.of the flask, a cylindrical sand
mold body or filling packed within the flask
on top of the mold-head, a solid eylindrical
sand core carrying a vertical shaft and pro-
vided atitslower end with short spacing-studs
which rest diréetly on top of the mold-head,
and a mold-cover removably fastened on top
of the flask and provided on its under side
with a pair of downwardly-projecting chap-
elets which bear on top of the core, substan-
tially as set forth.

8. In a molding apparatus, the upright cy-
lindrical flask, a eylindrical sand mold body
or filling packed within the flask and provided
in its walls with a c¢ircular series of vent-open-
ings which extend downward from the top
edge of the body or filling, a smaller solid ey-
lindrical sand core arranged within the mold
body or filling, and a circular mold-cover fas-
tened on top of the flask, said cireular mold-
cover being of a smaller diameter than the
inner diameter of the flask so as to lie inside
of the line of the vent-openings in the mold
body or filling to provide a gas-escape space
between the mold-cover and the inner sides
of the flask, substantially as set forth.

9. In a molding apparatus; the upright cy-
lindrical flask, a bottom mold-head fitted in
the bottom of the flask, a cylindrical sand
mold body or filling packed within the flask
on top of the mold-head, a solid eylindrical

sand core carrying a vertical shaft and pro-.

vided atitslowerend with short spacing-studs
resting on top of the mold-head, a mold-cover
removably fastened on top of the flask and
provided on its under side with downwardly-
projecting chapelets movably fitting in open-
ings in the mold-cover, and set-screws mount-
ed within the top of the mold-cover and work-
ing into the openings within which the chap-
elets are fitted to provide for adjusting the
latter, said chapelets being adapted to bear on
top of the core, substantially as set forth.
10. In a molding apparatus, an upright
metal flask truly cylindrical throughout its
length and having a closed flat bottom, a cy-
lindrical sand mold-body packed within the
flask and provided with a series of vent-open-
ings extended downward from the top edge
of the body in its walls, a solid eylindrical
sand core carrying a vertical shaft and pro-
vided at its upper end with integral eylin-
drical pipe projections having therein vent-
openings extending downward into the solid
body of the core, and a circular mold-cover
fastened on top of the flask and of a smaller
diameter than the inner diameter of the flask
so as to lie inside of the line of the vent-open-
ings in the sand mold-body, said cover hav-
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—~.ing a sand body provided with inpe -openings

1eee1v1ncrthe pipe projections of the core, sub-
stanfnally as set forth.

11. In a molding apparatus, an uprlwht ey-
lindrical metal ﬂask provided at its upper in-
ner edge with an annular shoulder, a eylin-
drical sand mold body or filling packed with-
in the flask and provided with vent-openings
formed vertically in its walls, a solid eylin-
drical sand core carrying a vertical shaft and
arranged within the mold-body, and a mold-
cover arranged on top of the flask and com-
prising a solid circular sand body and a cir-
cular skeleton metal frame supporting said
body.and of a less diameter than the interior
diameter of the flask, said skeleton frame be-
ing provided with a central shaft-centering
opening and a series of radially-extending
arms, the outerextremities of which arms pro-
jecet beyond the rim of the frameé and register

in the annular shoulder at the upper edge of
the flask, substantially as set forth.

12. A core for upright molds consisting of
an upright shaft and a solid sand body for med
directly on the shaft and surrounding inter-
mediate of its ends a separate 1nter10r fill-

ing of cinders or broken coke, which entirely

surlounds the central portion of the shaft
and is in direct contact therewith for the pur-
pose of protecting the central portion of the
shaft from undue heating, substantially as
set forth.

In testimony that I claim the foregoing as
my own I have hereto affixed my signature in

-the presence of two witnesses.

NOAH SHAW.

Witnesses:
A. C. PurNAM,
C. (. STEARNS.
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