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This invention relates to fluid coupling means 
and more particularly to a vaned element of a 
torque converter or the like and to a method by 
Which the element is formed. 
As a preferred example of this invention, ref 

erence is made herein to a hydraulic torque Con 
verter for the transmission of power from an 
engine to a load, and as normally constituted, 
Such a converter includes at least three waned 
eleineints which are so formed that the fluid oper 
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ated upon by the elements travels in a closed 
path. This path is helical since the fluid is 
driven to rotate in the direction of the move 
ment of the elements as well as across them. 
The Vanes. On the elements must therefore be 
formed to take advantage of the energy of the 
fluid movement, and this requirement necessi 
tates the use of Vanes having rather complex 
forms and croSS-Sections. 
The conventional method of forming vaned 

torque converter elements is to cast them simul 
taneously with an outer shell and an inner core 
member, Said shell and core member being con 
tinuous and Serving to make a rigid unified struc 
ture with the vanes. Due to the complex struc 
ture of the Vanes, this is a difficult casting opera 
tion, it being almost impossible to cast the wanes 
With the Smooth surfaces required for efficient 
Operation. And because of the complexity of the 
shape of the casting, the problem of cleaning out 
the imperfections formed during the casting op 
eration, is rendered more difficult. 
The principal object of this invention is, there 

fore, to produce an improved method and means 
for forming the Vaned element of a torque con 
verter or the like, the element having smooth 
Sulfaces. On the vanes as well as on the shell and 
core. 

Another object of this invention is to provide 
an improved method of casting a vaned element 
Of a torque converter wherein the vanes are 
formed separately and then united to the shell 
and inner Shroud of the element. 
A more Specific object of this invention is to 

provide a method of forming a vaned element 
of a torque converter which comprises forming 
the vanes separately as hollow units, investing 
the vanes in a molding core, and casting the out 
er Shell and inner shroud around the molding 
core, the cast material thus forming with the 
Vanes a complete unit. The core material into 
which the vanes are invested may then be re 
moved by any suitable method. 

It is to be understood that the invention here 
disclosed is not to be limited in its application 
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2 
to the details of construction and arrangement 
of parts ShoWn in the drawings since the inven 
tion is capable of other embodiments and of be 
ing practiced or carried out in various Ways. Also 
it is to be understood that the phraseology or 
terminology employed herein is used for the pur 
pose of description only and not by way of limi 
tation. 
The preferred eribodiment of the invention, 

however, is shown in the drawings, wherein: 
Figure 1 is a fragmentary front elevation of a 

mold for a vaned element of a torque converter 
showing the completed casting including a por 
tion of the COre in which the Vanes are initially 
invested; 

Figure 2 is a section through the waned element 
taken online 2-2 of Figure 1; 

Figure 3 shows one of the wanes prior to its 
assembly in the molding core; 

figure 4 is a View of the vane of Figure 3 taken 
in the direction of the arrows 4-4 in Figure 3; 
and 

Figure 5 is a front elevation of a completed 
casting made in accordance with this invention. 

Referring now to the drawings for a more de 
tailed description of the invention, and particu 
larly to Figures 3 and 4 there is disclosed a vane 
0 having a blunt, rounded trailing edge and 

a Sharp, flat leading edge 2, the plane surface of 
the leading edge being turned or twisted rela 
tive to the Surface of the trailing edge in the 
manner shown. The portion of the vane adja 
cent trailing edge is hollow and this space or 
aperture 3 extends across the entire vane. The 
particular shape of the leading and trailing edges 
f the Vane is determined by the characteristics 
desired in the converter, and hence the shape 
may be varied without departing from the scope 
of this invention, 
As shown in Fig. 4, an outer surface 4 of the 

Vane has a contour which coincides With the in 
terior of the enclosing housing or shell that is 
adapted to enclose a plurality of these wanes . 
The inner Surface 5, is also formed to the con 
tour of the inner shroud portion 7 of the com 
pleted element. 

Referring now to Figs. 1, 2, and 5, it will be 
Seen that the converter element is made up of a 
plurality of the vanes 9 spaced around the in 
ner periphery of the outer housing 6 of the ele 
ment, With the inner shroud or ring fT, serving 
to bridge the inner Surfaces 5 of the vanes and 
thereby confine the movement of the fluid oper 
ated upon by the converter here shown, to a cir cular path. 
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It has been found in commercial operations 
that, if the converter element shown in Figs. 1 
and 2 is made as a single unit by a casting proc 
ess, it is difficult to insure the production of 
smooth surfaces on the wanes and also on 
the fluid-contacting surfaces 8 and 9 of the 
shell and inner shroud, respectively. The cast 
ing of Such elements results in the formation of 
a flash at the leading edge of each vane, there 
by producing an irregularity in the contour of 
the wane and any irregularities found on these 
surfaces must, because of the complexity of the 
structure, be removed by a manual grinding Oper 
ation which is expensive and time-consuming. 
Even when expertly done, the manual grinding 
operation is not always entirely satisfactory be 
cause it is quite difficult to insert the cleaning 
tool into certain portions of the curved Space be 
tween the Vanes to reach any irregularities on 
Such surfaces. The present invention obviates this difficulty 
by forming vanes () as individually die cast ele 
ments and the openings 3 can be formed in 
this casting operation. The individual Vanes 
may then be readily cleaned by a tumbling oper 
ation or by a hand flash-trimming operation due 
to the accessibility of all surfaces of the vanes. 
After a number of the separate Vanes have been 
cleaned, they may be assembled in a circular 
fixture (not shown) so as to be spaced apart in 
a predetermined pattern in the positions they 
will occupy in the finished torque converter ele 
nent. In One form the fixture may be designed 
to have a surface corresponding to the inner 
surface 8 of shell S and another surface cor 
responding to surface 9 of inner shroud 7. The 
fixture is adapted to close off the ends of the 
opening 3 in each Vane While leaving an opening 
to each of the Spaces between the several as 
sembled vanes. Plaster, or some other tem 
porarily hardenable core material is then poured 
into this space between the vanes, thereby in 
Westing the Vanes in a Solid core Which is used 
ir the Subsequent molding Operation. The inner 
and outer Surfaces A and 5 of the vanes as 
well as the openings or apertures 3 are set up in 
the fixture so as to be preserved free from con 
tact with the core material and yet are fixedly 
but temporarily bonded together by the core 
in preparation for the final casting operation. 
The fixture is removed after the plaster has 

hardened, and the core With the vanes invested 
therein is then placed in a previously prepared 
mold which corresponds in form, to the outer 
shell 6 and inner shroud 7. When the molten 
netal is poured into the mold, it forms the outer 
Sheil 6 and inner Shroud T, and it is also poured 
So that it flows around surfaces i4 and 5 into 
openings f3 to form posts 2 which pass through 
the openings 3 in the vanes and are integral 
With outer shell 6 and inner core 7. Inas 
much as the openings 3 are elongated and foll 
low in general the cross section of each of the 
wanes 0, the posts 20 have a similar form and 
because of the elongated CrOSS Section thereof, 
prevent turning of the vanes G in the completed 
element. 

it will be noted that openings 3 are of Such 
form as to leave a Substantially uniform wall 
thickneSS for each vane. This simplifies the 
casting operation in that difficulties usually en 
countered in casting articles of varying thickness 
are avoided. After the cast material of Shell fg 
and inner Shroud 7 has been poured and cooled, 
the plaster core may be removed by any suitable 
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4 
method such as mechanically crushing it and 
blowing or washing it out. The torque converter 
element is then ready for its final machining 
operations to condition it for ready assembly 
with the remaining elements of the converter. 
Very little, if any, cleaning of the surfaces 8 
and 9 is necessary, aind none at all is required 
On the exposed. Surfaces of vane 0 at this time. 
Furthermore, the junction between the vanes 
and inner Shroud and outer shell may be made 
as a sharp corner, but preferably it is curved to 
eliminate eddies in the flow of fluid through the 
Converter. Although the molding core material has been 
described above as a plaster, it may be any other 
Suitable material which will hold its shape at the 
temperatures and pressures developed in the cast 
ing Operation and yet will be readily removable 
after the casting operation is completed. 

It is desirable to use a material for shell 6 
and inner Shroud which will shrink slightly 
upon hardening in its position surrounding the 
Surfaces 4 and 5 of the vanes, thereby produc 
ing a Snug fit whereby to eliminate all possi 
bility of the assembly rattling when the element 
is in use. This desired shrinkage is inherent in 
the conventional aluminum alloys. 
Inasmuch as the element is to be mounted to 

rotate With a shaft, the areas of the shell 6, 
which are to be secured to the shaft by which 
the element is driven or which the element is to 
drive, and the clearance areas between adjacent 
elements, may be machined after the cast ele 
inent is renoved from the mold. 

It is understood that various forms of the 
invention other than those described above may 
be used without departing from the spirit or 
SCOpe of the invention. 
I claim: 
i. A rotatable vaned element for a hydraulic 

torque converter or the like, said element con 
prising a plurality of individual vanes disposed 
about the axis of rotation of the element in cir 
cumferentially spaced apart relation, each vane 
having an inner end and an outer end and having 
a. Somewhat thickened trailing edge therebe 
tween and tapering to a thin leading edge, the 
inner ring having an outer surface relatively ad 
jacent the axis of rotation of the element, and 
engaging the inner end of each vane, an outer 
ring having an inner surface relatively remote to 
the axis of rotation of the element and engaging 
the outer end of each. vane, said surfaces being 
of correspondingly convex curvature about the 
axis of rotation of the element, each of said 
Vanes having a radially extending outwardly 
flared aperture therethrough extending from the 
inner to the outer end of the same, and a post 
formed integrally with the rings and completely 
filling the flared apertures of the respective vanes 
and cast from the common material of the rings 
that shrinks upon hardening whereby the vanes 
are Securely locked in place between the rings 
in Said element. 

2. A rotatable waned element, for a hydraulic 
torque converter or the like, said element com 
prising a plurality of individual vanes disposed 
about the axis of rotation of the element in cir 
Cumferentially Spaced apart, relation, each vane 
having an inner end and an outer end and having 
a. Somewhat thickened trailing edge therebe 
tween and tapering to a thin leading edge, an 
inner ring having an outer surface relatively 
adjacent the axis of rotation of the element and 
engaging the inner end of each vane, an outer 
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ring having an inner surface relatively remote 
to the axis of rotation of the element and en 
gaging the outer end of each vane, said Surfaces 
being of correspondingly arcuate curvature 
viewed from the axis of rotation of the element, 
each of Said vanes having a radially extending 
Outwardly flared aperture therethrough extend 
ing from the inner to the outer end of the same, 
and a post formed integrally with the rings and 
completely filling the flared apertures of the re 
Spective vanes and cast from the common ma 
terial of the rings that shrinks upon hardening 
whereby the vanes are securely locked in place 
between the rings in Said element. 
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