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2 Claims, (CL 103—115) )

This invention relates to bladed rotor wheels and par-
ticularly to rotor wheels formed with helically curved
blades which will permit the wheel to be manufactured
as an integral unit by a die casting process or the like.

In the past it has been common practice to form bladed
rotor wheels for hydraulic torque converters or the like
by building up the wheels from a plurality of stampings
or by casting the wheels by conventional destructible core
casting processes. Stamped wheels have been somewhat
“costly to manufacture due to the labor required in assem-
bling the various wheel components and wheel balancing
has presented additional problems.
structible core methods have been relatlvely costly to
. manufacture due to the time consuming and relatively
expensive steps associated with this type of casting process.
Due to the conventional curved shape of the blades of
a hydraulic torque converter rotor wheel, it has been

practically impossible to cast this type of wheel by a die -

casting process and consequently the more expensive and
time consuming method of casting the wheels with de-
structible cores has been the general practice. The cur-
vature of hydrodynamic torque converter wheel blade
elements heretofore used has usually been such as to pre-
vent removal of the blade forming die from the wheel
mold without destroying either the blades or the movable
_die so consequently cast rotor wheels have usually been
formed by molding processes using plaster of paris or
-sand core elements that are destroyed in order to remove
the cores from the integrally cast wheels. It is obvious
that a destructible core process would be considerably
more expensive than a die casting process where a per-
manent type of die core could be used continuously to
quickly, easily and economically fabricate bladed wheels,
all of which would have the same smooth, accurately
formed, blade element faces.

The. rotor wheel comprising this invention is conven-
tional in that it includes an outer peripheral rim portion,
an inner coaxially arranged hub portion and a plurality
of radially extending, curved, blade elements connected
between the rim and hub portions. In order to permit
formation of this rotor wheel as an integral unit by a
die casting process, the curved blade elements are shaped
such that they have helically curved faces formed ‘with
a constant lead or helix angle wherein the angularity of
the blade element-faces progressively increase with in-
‘crease in diameter of the wheel.” Forming the blade
elements with -a--curvature that is- generated by a line
having a constant-lead so as to produce a variable blade
angle with increase in diameter of the wheel permits the
blade forming die core element to be screwed out of the
wheel casting and thus a permanent type of core element
may be used to fabricate the rotor wheels by conventional
die casting processes or the like.

In addition to providing a rotor wheel that is easy and
economical to manufacture, it has been found that the
helically shaped blades of a rotor wheel formed in ac-
cordance with-this invention -are efficient and particularly
adapted for use as the ‘guide vanes in a reaction wheel
of a hydrodynamic torque converter or the like.

Thus not only is it possible to increase the production
rate and reduce the wheel cost due to the use of perma-
nent type die molds and core elements, but in addition the
die casting methods give very smooth surfaced rotor
wheels with accurately controlled dimensions that tend
"o prevent turbulence in the fluid passed through the wheel

Wheels cast by de- ¢
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and thls tends to increase the efficiency of the torque con-
verter unit utilizing such a wheel.

While this invention -is primarily concerned with an
improved type of reaction wheel for a fluid torque con-
verter, still, the scope of this invention ‘is not restricted
thereto and is limited only by the wording of the ap-
pended claims.

It is an object of this invention to provide a helically
bladed rotor wheel wherein the curved blade elements
are shaped such that a permanent type of die core may
be used to form the blade elements, said core being easily
retracted from the cast wheel without damage: to either
the wheel or the core element.

It is a further object of this invention to provide a
bladed rotor wheel with helically curved blade elements
wherein the curvature of the blade elements has a con-
stant lead, and the blade angle, and the distance between
the blade elements progressively increases with increase
in diameter of the wheel from the hub to the peripheral
rim.

It is another object of this invention to provide an im-
proved method of manufacture of rotor wheels having
curved blade elements which will permit fabrication of
the rotor wheels by die casting or the like.

Fig. 1 is a plan view of a rotor wheel formed in ac-

~ cordance with this invention, certain of the blade ele-
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‘ments being omitted for the sake of clarity;

Fig. 2 is a sectional elevation of the rotor wheel shown
in Fig. 1, the view being taken along the line 2—2 of
Fig. 1;

Fig. 3 is a fragmentary sectional elevatxon of the blade
elements of the wheel of Fig. 1, the section being taken
along the line 3—3 of Fig. 1;

Fig. 4 is a sectional elevation through a wheel casting
die assembly in which a wheel is being formed in ac-
cordance with this invention;

Fig. 5 is a framentary sectional elevation of the die

and contained wheel shown in Fig. 4, the view being

taken along the line 5—5§ of Fig. 4; ) :

Fig. 6 is another fragmentary .sectional elevation of
the die- and contained wheel, the view being similar to
Fig. 4 but showing the movable die core element re-
tractably screwed part way out of the wheel unit;

Fig. 7 is a fragmentary side elevation of a portion
of the die assembly and contained wheel, the view being
taken along the line 77 of Fig. 5 with portions of the
die components being broken  away and shown in section
to more clearly disclose the arrangement of the wheel
within the die assembly;

Fig. 8is a fragmentary side elevation similar to Fig. 7
but showing the core ring of the die assembly screwed
completely out of the wheel unit, certain parts of the
die assembly being broken away and shown in section
for the sake of clarity; .

Fig. 9 is a fragmentary perspectlve view of portlons
of the wheel hub, a blade element and the wheel rim
with reference lines indicating. the variation in blade
angularity between the hub and rim;-and

Fig. 10 is a sectional view through the wheel in the
plane of the wheel axis and showing the development
of a helical blade element having a constant lead.

The rotor wheel 12 is an integrally formed unit com-
prising an annular hub portion 14, a concentrically ar-
ranged peripheral rim portion 18 and a plurality of axial-
ly directed, helically curved, radially extendmg, blade
elements 20 connected between the hub and rim portions
14, 18. Hub portion 14 has a radially extending flange
portion 15 to facilitate mounting of the rotor wheel 12
on a suitable supporting member. Flange 15 may -be
bolted, riveted or welded to a supporting. member. (not
shown) in any well known manner. The hub portion
14 (see Figs. 2, 4 and 6) has an outer, axially extending,
surface 16 that is curved radially inwardly ‘from the



&

left side of the wheel towards the right side of the wheel
so- that the subsequently described ‘movable: die core
element 45, used to form the wheel, may be readily with-
drawn from the right side of the wheel casting. The in-
‘ner axially ‘extending side 19 .of the rim portion 18-is
likewise sloped radially -outwardly from the left side of
the wheel towards the right side of the wheel to facilitate
removal of the core element 45 from the wheel. The

-divergence of the surfaces 16 and 19 facilitates removal

of the blade element die core from the wheel casting

~and also improves the ﬂow of the workn:g ﬂuld through -

- the wheel passageways 24.

The blade elements 20 are formed with hehcally curved
“faces- 21 and 22 each of which has a constant lead L (see
Fig. 10); and a blade- angulanty AA~BB (see Fig. 9)
‘progressively -increases with increase in the diameter D!
to D2 (see Fig. 1) .of the wheel 2. ' Furthermore, the

- blades_ 20 radiate from the hub 14 such that the spaces
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P (see F1g 5) ‘between adjacent blades 20 progressively. -

increase in ‘width with increase in diameter of the wheel.
The hehcally curved blade elements 20 are generated
about the axis of rotation 0—0 (see Fig. 10) of the wheel
12 ‘and the: blade element lead L remains. constant even
though -the angle of the blade element varies from the
hub to the penpheral rim (see Fig. 9). To maintain
the blade elements of uniform thickness, it is necessary
for the distances between blades P to progressively in-
crease as the diameter of the wheel increases from the
hub 14 to the rim 18 (see Fig. 5). . It is possible to vary
‘the thickness of the blade elements by varying the rate
of change of the distances P with change in diameter of
the wheel and still withdraw the die from the wheel mold
~-for the movement of the die isin an axial direction.
- Fig. 10 is thought to clearly show the method of de-
velopment of the wheel blades such that the blades 29
have a constant lead L. The lines 61 and 62 denote
respectively the inner-and outer edges of a-blade element
20 durmg its process of gemeration about a cylinder hav-
ing ‘an inner hub radius D! and an outer rim radius D32,
The constant lead of the blade elements  with the pro-
.- gressive variation in blade angularity permits withdrawal

of the ‘blade forming core. element 45 without destruc--
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tion ‘of the blade or.core upon unscrewing of the core

element-about an axis that coincides with the axis of the
rotor wheel.
Figs. 4-8 show a portlon of the die casting apparatus

- used to fabricate a rotor wheel in accordance with this-

‘invention. - Numeral 41 represents a portion of the die
that -would ‘ordinarily be mounted on the fixed platen
of a die casting machine (not shown). Also mounted
" on the fixed platen of the die casting machine is another
die part 43. The fixed portion of the die is made up

of the two parts 41 and 43 to provide a means for lock-:

ing the cast wheel 12 to the fixed platen-of the die casting
-machine during the withdrawal operation of the movable

die core elements 45 and 47.- Core élements 45 and 47.

“are-carried by the movable platen of the casting machine
(not shown) and are adapted to be moved relative to
each other during removal of the wheel from the die.

‘Manufacture of the wheel disclosed may be accom-

plished by-assembling the die parts'41, 43; 45 and 47 in
assembled relationship as shown in Fig. 4.  Thereafter

45 -

sufficient molten metal ‘under pressure is introduced to -

-the die through a gate (not shown), this ‘metal com-

_pletely filling the die cavity. = After the molten metal

has hardened in the -die then the core element 45 is
retracted out of the cast wheel 12 by a left handed or
“counterclockwise unscrewing movement: - Fig: 7 shows

the die parts 41, 43 and 45 in assembled telationship -

about the cast wheel 12, the wheel blade elements: 20
being shown spaced by the fingers 46 of the core element
45, The direction of rotation of the die core element
45 to remove the core 45 from the wheel is indicated

by the arrow 49. Fig. 8 shows the core clement 45
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completely removed from the wheel 12 by the axial un-

“trhte_ading movement of the' core 45 relative to the wheel

-bé used to form the Totor: wheels.
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12 “As a result of the helical formatxon of the wheel
blades 20, it is possible to unscrew the core 45 from the
wheel 12 without damage- to either the wheel or core
element and consequently ‘a permanent type of core may-
Furthermore, the
particular helical blade formations herein disclosed pro-
vide a very- efficient bladed -wheel for: useas a.reaction
wheel or the like ina hydrokinetic torque converter. ' To -
facilitate the axial withdrawal of the movable die core
45 from the cast wheel 12, the core element 45 is*pro-
vided with a guide pin 51 that extends into a guide channel
52 formed in the peripheral surface of the cylindrical .

“core element ‘47. ' The guide channel 52'is a helically
-formed groove having a constant ‘lead so that the fingers

46 of .core element 45 -may be readily ‘withdrawn. from

‘between the wheel blade elements 20 when core element

45 is rotated in a counterclockwise. duectlon When look-
ing at Fig. 4 in the direction of the arrows 5=5.. "~ .

-1t is to. be undefstood that- the term die casting as used.
herein includes pressure and gravity die casting as well'

.as permanent mold casting and related. processes that -

depend upon the use of a permanent type of core element

I claim: :

‘1. An 1ntegra11y cast rotor wheel compnsmg coricen-
trically arranged annular hub and rim portions with radi-
ally extending, axially directed blade elements connected. -
between the hub and rim' portions; said blade. elements
being of substantially uniform thickness and each havuig
helically curved, opposed, faces generated about the axis
of rotation. of the wheel, -said blade elements having a
twist wherein ‘the angulanty of twist varies' uniformly-
with increase in the diameter of the wheel whereby said
helically curved blade element faces have constant lead

throughout their extent, and a circumferential spacing

between adgacent blades that progresswely mcreases w1th
increase in the diameter of the wheel. . -~ -
2. An integrally cast rotor wheel comprising concen-

“trically arranged annular hub and rim portions with radial-

1y extending, -axially directed blade “elements connected .
betwesn the hub. and rim portions, said blade elements_
each having helically’ curved opposite - faces generated
about the axis of rotation of the wheel, said blade ele-
ments having. a twist. wherein the angularity of twist
varies’ uniformly with increase in the diameter of the
wheel whereby said helically ‘curved: blade element faces
have constant lead throughout their - extent,. and ‘a_cir-
cumferentiai spacing between adjacent blades that pro-
gressively .increases with-increase in the diameter of the

wheel, ‘said hub and rim portions of the wheel having

axially extending, opposed. surfaces . extending - between

"the ' adjacent blade elements that. diverge from one side

of the wheel towards the opposite 51de thereof
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