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8 Claims.

This invention relates to casting apparatus, and
more particularly to a mold for die casting.
An object of this invention is to provide a mold
for die casting that is void of unnecessary com-
&~ plicated parts and easy to assemble and disas-
semble in use. '
Another object of this invention is to provide
a mold for simultaneously die casting fan blades,
two conductor windings and spaced end rings for
10~ squirrel cage induction motor rotors without ma-
chining. )
Another cobject of this invention is to provide
a mold for die casting that is provided with means
. _for venting the mold, which means does not per-
157 mit the escape or waste of an appreciable amount
of metal. '
Another object of this invention is to provide
2 mold for die casting the fan blades, conductors
and space end rings for squirrel cage induction
20+ motor rotors, which serves in clamping the rotor
laminations in place during the casting opera-
tion. ‘ i
Further objects and advantages of the present
invention will be apparent from the following de-
25 - scription reference being had to the accompany-
ing drawings wherein a preferred embodiment of
the present invention is clearly shown.
In the drawings: .
Fig. 1 is a perspective view of a completed rotor.
Fig. 2 is a vertical sectional view showing a
rotor formed by the mold embodying the present
invention.
Fig. 3 is a plan view of one of the rotor lam-
inations.
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Fig. 5 is a sectional view taken substantially
on the line 5—5% of Pig. 4.

Fig. 6 is a plan view of a plate member used
in the mold. .

Fig. 7 is a fragmentary end view of the plate
end member looking in the direction of arrows
11 of Fig. 6.

Fig. 8 is a plan view of a lower ring spacing
member.

Fig. 9 is a view taken on the line 9—98 of Fig. 8.

Fig. 10 is a plan view of a lower end ring form-
ing member.

Fig. 11 is a sectional view taken on line {{—i|
of Fig. 10.

Fig. 12 is a plan view of an upper ring spacing
member.

Fig. 13 is a sectional view taken on line 1313
of Fig. 12.

Fig. 14 is a fragment of an upper end ring form-
§6° ing member,
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Fig. 4 is a view taken on the line §—4 of Fig. 2..

1937, Serial Neo. 160,437
(ClL. 22-—116)

Fig. 15 is a sectional view taken on line i5—i5
of Fig. 14.

Iigs. 16 and 17 are plan and side views respec~

tively of a fan blade forming member.
Referring to Figs. 1 and 3 the magnetic core
Zd of an inductor motor comprises a plurality
of laminations 21 having relative deep conducior
receiving openings 22 and shallow conductor re-
cewving openings 23. In order to cast squirrel
cage windings into the conductor receiving open-
ings the core 2§ is positioned in a suitable moid
formed in such a manner that the openings will
be entirely filled with conductor portions united
by spaced end rings 24 and 29, with fan blades
26 formed integral with the end rings 24.
In the casting operation, a mold is provided
-which comprises a base member 3§ formed with
a cylindrical wall 81 and an opening including
conical walls 32 and 33, the walls 41 and 32 being
separated by an annular ledge or shoulder 34.
An upper mold member 35 is provided and is
preferably of cup-shaped formation.
mold member is formed with a cylindrical wall
- 36 and a tapered wall 37 which are separated by
an annular ledge or shoulder 38. The ciosed end
of the member 35 is provided with an annular
channel 38 and a plurality of spaced openings
40 communicating with the channel 39 to provide
outlets for air or gas that flows through the mold
during the casting operation.
The tapered portions 32 and 37 of the members
30 and 35, respectively, receive lower and upper
fan blade forming members or inserts 4i and 42

respectively. Xach of the inserts has & tapered:

portion 43 complementary to the tapered portions
32 and 31 of members 3§ and 35 respectively.
These inserts are formed with conzentric ledges
44 and 45 on different levels, which form an an-
nular wall 10 see Fig. 17, and are provided with
tapered notches indicated at 46. Each member
41 and 42 is provided with a tapered boss 41 and
a through central opening 48 to receive a shaft 49,
The lower end of the shaft 49 carries a plate
member §8. This plate is properly positionied on
the shaft by a projection or pin 5i.
carried by the shaft and fits into a recess 52 in
the plate. The plate is secured to the shaft by
. & screw 53. The plate 50 is also provided with
radial extending notches 54 which correspond
with notches 46 in the member 4{. The member
41 is adapted to rest upon the plate 56 and it is
important that the notches 54 of the plate 50
register with the notches 48 of the insert 4. This
is accomplished by providing the member §i with
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a projection or pin 55 which extends into 2 sec-

ond recess 56 in the plate 59,
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The assembly comprising the shaft 48, plate 58
and the member 4! is inserted in the base mem-
ber 30. When theé assembly is positioned in the
base member the tapered portion 43 will fit snugly
with the taper 82 and the peripheral edge of the
ledge 42 will be flush with the shoulder 34 to form
an annular channel between the cylindrical wall
21 and a wall 718, 'This channel is adapted to re-
ceive a plurality of sezmental members 81, illus-
trated in Figs. 8 and 9. The members 5! close
that portion of the notches 45 about the wall 7%
which communicate with the channel, The mem-
bers 61 are so positioned in the channel ths the
spaces between adjacent segmental mempers will
not be opposite any of the notches 39, thus pre-
venting molten metal from entering the channel
during the casting operation.

A pair of semi-circular members 85 rest upon
the segmental members §§. These members 65,
see Figs. 10 and 11, are provided with a cylindri-
cal portion 86, a groove 81, g tapered portion 63
which terminates into a cylindrical portion &8.
The cylindrical portion will fit about the cylin-
drical wall 18 formed by the ledges 44 and 45 of
the member €1 so that the Upper end of the por-
tion 69 will be flush with the outer edge of the
smalier ledge 45.  The partitions Ti, formed on
the members 5 have a plurality of spaced shal-
low notches 72 which cooperate with the lower-
most lamination to provide jet lke openings.
The tapered portion &8 cooperates with the boss
47 of the member &1 to form an inner annular
channel 173. :

A stack of laminations 21, comprising the rotor
core, has each lamination provided with 2 cen-
tral opening 5 therethrough that fits over the
shaft'48. A key-way 76 is also provided in each
of the laminations to fit over o skewed-feather 17.
The feather imparts 2 twist or a circumferential
displacement to the stack of laminations 21, The

stack of laminations rest upon the ledge provided.

between the cylindrical portion %8 and over the

; groove 67 of the member 85, so that the openings

22 and 23 will communicate with the channels 73
and 67 respectively. The length of the rotor
core is regulated by sizing posts 88 carried by the
base member 38.

The upper member 35 of the mold is adapted to
receive the insert 42 which is similar in censtruc-
tion to the insert 41, with the exception that the
member 42 is provided with shallow notches 81.
These notches extend from the notches 4% in-
wardly so that they comimnunicate with the an-
nular groove 28 to sllow air or gas that flows

_ from the mold through $he channel 28 and thence
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through the openings 48. The upper insert 42 is
removably secured within the member 35 by studs
or projections carried thereby and which extend
through suitable openings provided in the closed
end of the member 35. The studs are provided
with grooves to receive U-washers which operate
to firmly hold the member 42 against the closed
end of the member 3% as clearly illustrated in
Fig. 5. When the insert is secured to the mem-
ber 38 the lIower ledge 44 of the insert 42 will be
flush with the shoulder 38 providing an annuiar
groove between the wall 10 of the insert 42 and
the cylindrical wall 38 of member 35 ‘This
groove is adapted to receive a second set of seg-
mental members 81 and a set of semi-ring mem-
bers 82, shown in Figs. 14 and 15. The members
82 are provided with a ridge 83 tapered on both
sides and are assembled adjacent the segmental

2,192,787

members 61. The ridge is adapted to rest firmly
upon the uppermost lamination of the rotor core
and provide a channel between the boss 41 and
the ridge connecting with the inner conductor
receiving opening 22. A second set of semi-cir-
cular members 84 is alse adapted to rest on the
upper lamination. These members 84 are pro-
vided with shallow radial notches 85 and vertical
noiches 88. These notches provide outlets for air
and gas that flows tarough the mold as clearly
shown in Fig. 2. The members 84 and the ridge
83 cooperate to form an annular channel coin-
ciding with the outer conductor receiving open-
ings 23.

When the elements 42, 61, 82 and 84 are assem-
bied in their proper relation to each other, in the
upper member 35, the assembly comprising said
elements is fifted over the upper end of the shaft
48 the smooth surfaces of the members 84 and
the ridges 82 will engage the uppermost lamina~
tion of the rotor core to form spaced inner and
outer end ring channels. The upper member 35
is then secured to the shaft 49, by a C-washer 82
which fits into the groove 93 provided in the shaft
49 to provide the mold proper.

With the mold properly assembled, the base
member 3§ of the mold is placed into an opening
{88 of a support 121 and rests upon a ledge por-
tion {02 that is integral with the supvort. A
cylindrical wall $83 formed integral with the sup-
port provides a cylinder 104 for the accommoda~-
tion of molten metal and has a piston 18% slid-
ably supported therein. The piston is adapted
to force molten metal from the cylinder 104
through the openings 54 of the plate and the slots
46 of the member §1 upon movement of the pis~
ton in en upward direction. 'The piston has a
shaft {87 secured thereto and extends through an
opening {88 in a wall {09 of the cylinder cham-
ber. The shaft is adapted to transmit the actu-
ating pressure to the piston.

A U-shaped frame member {10 is secured to
the support 104 by bolts 111 and extends over the

‘mold. A threaded aperture {12 in the yoke of

the frame member {8 has a screw 113 threaded
therein. A hand wheel {14 secured to the end
of the gerew is provided for manually forcing a
clamping member (15 against the member 35 to
hold the member 35 firmly against the post 80
and hold the assembled parts of the mold in place.

In operation, a quantity of molten metal is
placed in the cylinder 104 over an asbestos disce
{05 indicated by dot and dash lines above the
piston 108. Then upon fast upward movement
of the piston 18§ in the cylinder 194, as viewed
in Fig. 2 the molten metal is forced through the
notches 54 of plate 59, notches 46 of insert 41
into the channel up through the conductor re-
ceiving openings 22 and the corresponding
notches 46 in the upper insert 42. At the same
time molten metal is also forced through the jet
like cpenings 72 into the channel 671, and up
through the small conductor openings 23 to the
upper outer channel. As the molten metal is
forced through the mold the air passes out from
the mold in two paths from the chamber 35. One
of the paths for the escape of gas or air is
through the shallow. grooves 81, annular channel
39 and openings 40. The other path for the
escape of alr is from the outer ring channel
through the notches 85 and 86 provided by the
ring members 84.

ATter the metal that has been forced into the
mold has cocled sufficiently to become set, the
disc 138 will adhere to the excess metal.
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mold may be disassembled, by the steps of loosen-
ing the screw {13, removing the clamping member
{15 after which the mold is removed from the
opening 180. Then the C-washer is removed from
the groove 93. By the use of a hammer or other
suitable means, the shaft 49 is forced from the
mold which causes the plate 59 to sever the ex-
cess material and the disc 105, indicated by the
letter A, along the dotted lines B which' is the
end of each lower fan blade formed by the notches
46. The advantage of the narrow opening is ap-
parent at this time since the excess metal which
solidifies beiow the plate 50 is eagsily broken away
from the fan blades when the shaft 49 is forced
from the mold. After the shaft 49 and plate 59 are
removed from the mold, the upper member 35 is
lifted from the rotor and the rotor from the base
member 30. The arcuate members. 61 and the
semi-ring members 84 are removed from the fan
blades to permit the members §5 and 82 to be
lifted from the end rings formed by these mem-
bers. Since the base member 30 is removable
from the support 101, the complete mold may be
removed for disassembly after loosening the screw
t13. This permits the placing of another as-

sembled mold over the cylinder 104 to be filled

while the filled mold is being disassembled. An-
other advantage of the segmental members is ap-
parent at this time since the members can be
easily removed.

While the embodiment of the Present inven-
tion as herein disclosed, constitutes g preferred
form, it is to be understood that other forms
might be adopted, all coming within the scope
of the claims which follow,

What is claimed is as follows:

1. A device for casting conductors, end rings
and fan blades in z rotor having conductor open-
ings {herein, comprising in combination; a mold
comprising two parts between which the rotor is
secured, said mold parts each having an annular
recess to which one end of the rotor is exposed,
said mold parts also having spaced radial fan
blade forming slots communicating with the re-
cesses; a seb of removable segmental members
supported in the annular recess of each mold part,
each end of the rotor being engaged by a set of
segmental members, said segmental members
having flanges for forming two concentric ring
channels communicating with the conductor
openings at each end of the rotor, means pro-
viding cross passages through the flanges in one
set of segmental members to connect the ring
channels therecf, the construction being such
that the conductor openings in the rotor are in
direct communication with all the fan blade form-
ing slots and the concentric ring channels and
Cross passages of the segmental members pro-
vided by the two mold parts.

2. A device for casting conductors, end rings
and fan blades in a rotor having conductor open-
ings therein, comprising in combination; a mold
comprising two parts between which the rotor is
secured, said mold parts each having an annular
recess intc which an end of the rotor projects,
said mold parts having longitudinal spaced radial
fan blade forming slots communicating with the
recesses; and a set of removable segmental mem-
bers supported in the recess of each mold part,
each end of the rotor being engaged by a set of
segmental members, said segmental members
having projections for forming concentric ring
channels communicating with the conductor
openings at each end of the rotor, one of the
channels being spaced radially from the fan blade

“rotor is separated from

3

forming slots, means providing radial notches in
the projections in one set of segmental mem-
bers to connect the ring channels thereof-all ring
channels and fan blade slots being intercon-
nected; and means connected with one of the
ring channels for introducing molten metal.

3. A device for casting conductors, end rings
and fan blades in a rotor having conductor open-
ings therein, comprising in combination ; a mold
comprising two parts between which the rotor is
secured, said mold parts including supporting
members, each of which is provided with an in-
ternal annular shoulder, and a removable insert
carried by each mold. part having a plurality of
annular ledges on different, levels, said inserts
also having spaced longitudinal radial slots ex-
tending through at least one of the ledges, one of
the ledges of each insert providing shelf portions
coextensive with the shoulders of the mold parts
to provide annular recesses facing the end of the
rotor; a set of preformed segmental members
supported in the recesses, each end of the rotor
being engaged by a set of segmental members,
each set of said sezmental members being srooved
and cooperating to provide two concentric ring
channels both ring channels communicating with
the conductor openings at esch end of the rotor,
and the inner ring channel communicating with
the fan blade forming slots, means providing

ings ate interconnected.

4. A device for casting end rings and fan blades
in a laminated rotor having conductor openings
therein, comprising in combination; a molg com-
prising two parts between which the rotor is
secured, said mold parts including supporting
members each of which is provided with an in-
ternal annular shoulder, and an insert carried
by each mold part having g plurality of con-
centric ledges and arranged on different levels,
said insert having a plurality of fan blade form-
ing  slots, the outermost ledge of each insert

idi i coextensive with the
shoulders of. the mold parts to provide annular
grooves between the supporting members and the
inserts which grooves normally face the ends of
the rotor; and a set of preformed segmental
members supported in each of the grooves of
each mold part, each end of the rotor being en-
gaged by a set of segmental members said seg-
mental members having flanges forming a pair
of concentric ring channels communicating with
the conductor openings at each end of the rotor,
one of the ring channels at each end of the rotor
communicating with the fan blade forming slots,
while the other ring channel at one end of the
the said slots, means pro-
viding cross Dbassages in one set of segmental
members to connect the concentric ring channels
therein; and means connecting all ring channels
and slots with a single pouring means.

5. A device for casting conductors, end rings
and fan blades in a rotor having conductor open-
ings therein, comprising in combination; a mold
comprising two parts between which the rotor
is clamped, said mold parts each having an an-
nular recess to which one end of the rotor is
€xposed, said mold parts also having spaced
longitudinal fan blade forming slots; and re-
movable segmental members supported within
the annular recesses, said segmental members
having flanges to provide concentric ring chan-
nels at each end of the rotor with
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channels having communication with the fan
blade forming slots and the conductor openings,
means providing radial notches in one set of
segmental members to connect the ring chan-
nels whereby all slets and channels are inter-
connected and means for clamping mold parts
against the rotor in fluid tight relation whereby
casting metal introduced into the mold parts
will fiow into the fan blade forming slots, con-
centric ring channels and conductor opening to
form an integral casting therein.

6. A device for casting conductors, end rings
and fan blades in a rotor having conductor cpen-
ings therein, comprising in combination; a mold
comprising two paris between which the rotor is
secured, said mold parts each having a recess
to which one end of the roter is exposed, said
mold parts also having spaced radial extending
fan blade forming slots; a set cf removable sec~
tions provided with flanges supported within the
recesses, said sections when assembled in the re-
cesses cooperating to form concentric ring
channels at each end of the rotor with the inner
channels having communication with the fan

_blade forming slots and the rotor conductor

openings, means providing radial notches in one
set of removable sections to inter-ccnnect the
ring channels thereof, said fan bilads ring
channels and conductor openings being in com-
munication such that molten metal will form an
integral casting therein.

7. A device for casting conductors, spaced end
rings and fan blades in a rotor having conductor
openings therein, comprising in combination; a
mold comprising two mold paris between which a
rotor is secured, each moid part having an an-
nular recess facing one end of the rotor, there
being spaced longitudinal radial fan blade form-~
ing slots comrmunicating with each recess; and a
set of preformed segmental members substan-
tially filling the recess of each mold part, each

Si0uS,
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end of the rotor being engaged by a set of seg-
mental members, each set of said segmental
members providing an inner and an outer ring
channel communicating with the conductor
openings at each end of the rotor the inner
channels at cach end of the rotor being directly
connected with the slots and the conductor
openings; and means providing passages in one
of segmental members cross connecting the inne1
and outer ring channels thereocf to permit molten
metal introduced into the mold to flow into all
of the ring channels, conductor openings and
slots to form an integrally connected casting
flling the same upon a single pouring operation.

8. A mold for making spaced end rings on a
rotor having conductor openings therein, com-
prising; an upper mold part and a lower mold
part between which a rotor is supported, each
mold part having an annular recess; a set of seg-
mental members assembled into the recess of the
upper mold part the disposition of said segmen-
tsl members in the recess being such that the
members will form concentric ring channels in
communication with the condusctor openings at
the uppermost end of the rotor; a second set
of grooved segmental members assembled into
the recess of thie lower mold part forming con-
centric ring channels in communication with the
conductor openings at the lowermost end of
the rotor; means providing cross passages in
the second mentioned grooved members to con-
nect the ring channels formed therein, the ring
channels provided by the upper and lower mold
parts being in direct communication by the con-
ductor openings of the rotor supported between
tne mold parts such that intreduction of molten
metal will form spaced end rings on the rotor
integrally connected by conductor pars in the
rotor openings.
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