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3 Claims.

This invention relates to methods and appa-

ratus for casting helical objects, such for example
4s objects formed of phenolic condensation ma-
terial cast into cylindrical shapes.  carrying

" thireaded or helical surface formations. 'This in-

verition is particularly adaptable to the manu-
facture of sharpening rollers formed of a plastic
comipesitions, including abrasive or polishing ma-
terial. ~One example of such a sharpening roller
is shown in the patent to Louis V. Aronson, No

1,826,410, issiied Octobér 6, 1931.

The objects of the invention include the pro-
vision of efficient, économical and accurate meth-
ods' and apparatus of the character above-indi-
cated. The invention is particularly adaptable
for usé in -connection with -the manufacture of

sharpening rollers of the type above referred to,

sirice ih accordarice with this invention such roll-
ers may be produced rapidly and with a high de-

gree of uniformity and with the helical sharpen-

ing surface entirely free of flaws, ﬁns and the
like imperfections.

Various further and more spemﬂc objects; fea-
tutes and advantages will clearly appedr from

the detailed deséription given below taken in con=

néction with the accompanying drawing Whlch
forms a part of this specification and illustrates

merely by way of example one’ e'mbodiment of-

the apparatus of the invention.

The invention consists in such novel features,
arrangements and combinations of parts as may
be showr and described in connection with the
particlilar’ casting and die herein disclosed . by

' way of exaniplé only and as illustrative of a pré-
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5 ferred embodiment, - together with' such novel
niethods and process steps as may also be de—‘

seribed herein,

In: the drang, Fig, 1 comprises g vertlcal s€é-
tiorial view through the assembled parts of a die
comprising one embodlment of the inveéntion;

. Pigs. 2 and 3 are perspectlve views illustrating
parts of said die;

Tig. 4 is 8 perspective view of a finished sharp-
ening rollér as cast in said-die; ‘gnd :

Fig: 5 is°a perspective view of-a tool used for
removing the cast article from the die. ’

The: die assembly as shown in Fig. 1 may com-

pnse ‘& gylindrical outer shell member 10 within

which -4 hollow cylindrical member 11 is em-
braced, the:shell member 10 ‘having an internal
cavity of a diameter closely fitting the exterior
of the piember 11, this cavity being restricted as
at 12 to form an abutment at 12, against which
the lower end of the member 11 rests. In the
example shown, the interior bore of the member

(Cl 18—34)

1lisof a dlam'eter equal to the maximum outside
diameter’ of the element which is to-be cast in
the assembly. That is; in the particular example
shown, the interior bore of the member 11 is of

a dlameter equal to the outs1de ‘diameter ‘of the 5
helical ‘or threaded area 13 of the sharpenmg
roller 14 shown in Fig. 4. -

‘A miember-‘15, which is illustrated in Fig. 2, has
an elongated spiral portion 16 of which' the out-
side diameter is such as to closely fit' within the 10
member 11, this portion also being of the proper
dimensions to fill in the space between the con-
volutions of the spiral area 13 of the product.
The member 15 may be prov1ded at its lower end
with a ﬁanged portion as at 17 abutting agamst 15
the lower end of the element 11.

An end plug member 18 is fitted into the por=
tion of the cavity at 12 within the: shell” member
10, this plug ‘member also having a reduced por-
tion 19 extending within the flanged portion 17 20°
and into abutment with the lower end of the cast
element 14.

A top end plug or plunger member may be pro-
vided as indicated at 20 closely fitting Wlthm the
upper ‘portion of the shell member 10. 25
~ As indicated in Figs. 1‘and 4, the ‘sharpening
roller' 14 may be cast integral with an internal
hollow metallic tubular insert as at 21, which
provides ‘an accurate and rigid ‘bearing means
for the roller and serves to strenvthen the:same.

As is‘indicated at 22, tHe central extenor areas

of ‘the member 21 'may be roughened ' in order ..
to provide secure engagement between this me-
tallic ifisert and the adjacent plastic molded ma-
terial. If desired, the erid portion of the metalli¢ 35
jrisert 21 as well as the adjacent ‘areds of the
plastic molded material, may be slotted as at 23
whereby the finished element if desired may be
securely retained within a grinding ‘machine or
other device in the event it is desired to mechani- 40
cally rota.te the sharpening - roller during the
sharpening operatlon or in the event it is de-
sired to refinish or polish the roller after long
use. 'To provide for the slotted areas in “the
plastic composition, the upper end:of ‘the portion 45
19 of the plug membér18 may be provided. with
formations as at 24 corresponding to the dlmen-
sions of the. desired slotted areds.

Tn order to initially: retain the metallic insert
91 in the desired céntral:position in the molding 50"
operation, and to .exclude the molding material
from the interior of ‘this insert, the plug 18 may
carry a rod 25 fitting into the lower end of the
insert 21 and the top plug 20 may carry a rod
26 fitting into the upper end of the insert. 55
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In using the above described die, the members
11, 15, 18 and 25 may first be put in place within
the shell member 10. Thereupon, one of the me-
tallic inserts 21 may be put in place upon the
pin or rod 25. The pin or rod 26 is then put in
place within the member 21, Thereupon a proper
measured quantity of the molding material is
placed in the die and the top plug or plunger
member 20 is forced into place as by the use of
& hydraulic press. Various parts of the die may
of course be heated if necessary, in accordance
with the requirements of the partlcula,r moldmg
composition used.

As soon as the cast element is suitably hard-
ened within the die, the plug member 18 may be
removed, together with the pin 25." Thereupon
the spherical end 27 of the tool 28 (see Fig. 5)
may be placed against the lower end of the cast
member 14 or its insert 21, this tool then being
used to force or drive the cast element in a direc~
tion toward the top of the assembly as shown in
Fig. 1. As the cast element becomes hardened. it
will shrink slightly in respect to the adjacent wall
areas of the die so that the cast surfaces will freely
slide over the polished interior surfaces of the die.

As the cast element is thus forced outwar dly in a

direction longitudinally of the die, it will also
turn in respect to the die member 15 so that it
is freely removable from the diet- :
Despite the helical shape of the active surfaces
of the sharpening roller, with the above described
die and method of using thHe same, it is apparent
that the active surfaces of the finished sharpen-
ing roller may readily be made to take on the
finished polished surface of the interior parts
of the die and will be free of any defects and fins
which would otherwise be present, as for exam-
ple if the die parts, as with the usual construc-
tions, were joined along lines such as would in-
terrupt these helieal surfaces. :
In case the die is used with a material which
does not shrink after hardening and if for any
reason difficulty is had in removing the cast ob-
ject, the same may be forcibly turhed as it is
pushed from the mold by engaging a suitable tool
in the slotted portions 23. o
From the above described die constructlon it
will be apparent that. the pitch as well as the
character-and depth of the helical threaded por-
tion of a finished product may readily be varied
merely by substititing an element in place of the
die element 15 and having the desired shape, de-
pending upon the desired surface contours of the
finished product. Also, if a finished roller of: a
different ‘diameter is desired, it is merely neces-
sary 'to substitute die elements 11 and 15 of the
proper diameters. Several of the die parts may
therefore conveniently- he used in connection

with the manufacture of roller elements of various.

different dimensions and contours. o

While the invention has been described in detail
with respect to a particular preferred example
which gives satisfactory results, it will be under-
stood by those skilled in the art after under-
standing the 1nvent10n that various changes and
modifications may be made without departing
from the spirit and scope of the invention, and it
is intended therefore in the appended claims to
cover all such changes and modifications.

What is claimed as new and desired to be se-
cured. by Letters Patent of the United States is:

1. A die .for casting helical objects and the

1,992,170

like comprising a body portion having an internal
cavity of ecylindrical shape, a helical element
therein providing a cavity corresponding to the
object to be cast, a removable end plug at one
end of said element, the said body portion and
element at such end being free of obstructions
whereby the cast object upon removal of said
plug may be removed from said end by longltudi-
nal and rotary movement; and a removable end
plug at the other end of said element whereby
access may be had to the cast object at said other
end to force such object from the die by the said
longitudinal and rotary movements.

2. A die for casting a cylinder provided with
a helical rib, comprising an outer member having

a cylindrical -cavity of two different diameters .

providing an inwardly facing shoulder at one end
of the member, a cylindrical die member located
within the larger portion of said eylindrical cav-
ity with one end in contact with said shoulder,
sald second mentioned die member having a cy-

lindrical cavity of less diameter than the smaller-
vortion of the cylindrical cavity of the outer die

member providing an outwardly facing shoulder
in alignment with said first mentioned shoulder,
a third die member of: eylindrical form located

within said second element and provided with a-

head at one end resting against said second men-
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tioned shoulder and with a spiral slot extending -

from .a point adjacent said head through the-

other end of said third die member, said last men-
tioned member being provided with a cylindrical

cavity, a plug fitting in the smaller section of.

said cylindrical cavity of the outer die member
and within -the cylindrical opening in the last
mentioned die member, and a movable plunger
located in the other end of said cavity of said
outer die member for forcing and compressing
material into . sald second and- third- mentioned
die members,

3. A die for casting a cyhnder provided w1th a
helical rib, comprising an outer member having
& cylindrical cavity of two different diameters
providing an inwardly facing shoulder at one end
of the member, a cylindrical die member located
within the larger portion of said eylindrical cav-
ity with .one end in contact with. said shoulder,
said second mentioned die member having a cy-
lindrical cavity of less diameter than the smaller
portion of the cylindrical cavity of the outer
die member providing an outwardly facing shoul-
der in alignment with said first mentioned shoul-
der, a third die member of cylindrical form lo-
cated within said second member and provided
with a head at one end resting against said
second mentioned shoulder and with a spiral slot
extending from a point adjacent - said head
through the other end of said third die: member,
said last mentioned member being provided with
a cylindrieal cavity, a plug fitting in the smaller
section of said cylindrical cavity of the outer die
member and within the cylindrical opening in
the last mentioned die member, a movable plung-
er located in the other end of said cavity of said
outer die member for forcing and compressing
material into said second and third mentioned
die members, said plug and plunger being pro-
vided with cylindrical openings and pins within
said openings for supporting a tubular insert in
concentrical relation with respect to said second
and third mentioned die members.

WALTER J. BURCHE'I'I‘.
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