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This invention relates to method and apparatus 
for casting fluid transmission members and more 
particularly to the manufacture of vaned elle 
ments for use in fluid clutches or torque con 
VerterS. 

In the manufacture of vaned elements used in 
fluid torque transmissions it has been proposed to 
form the vanes separately by stamping, die-cast 
ing or the like, and to secure the vanes separately 
to preformed hubs or supporting structures. This 
process is tedious and expensive and is difficult 
to carry out so as to have all of the vanes located 
accurately. 

It is one of the objects of the present invention 
to provide a method of casting vaned elements of 
this type. Preferably the varies are preformed 
and the desired Supporting structure is cast onto 
the vanes so as to Secure them firmly in place. 
Another object of the invention is to provide 

apparatus for use in carrying out the method so 
as to locate the vanes accurately. 

Still another object of the invention is to pro 
vide a vaned fluid transmission member in which 
the vanes are securely held in place by cast metal 
engaging and adhering thereto. 
The above and other objects, advantages and 

novel features of the invention will be apparent 
from the following description when read in con 
nection with the accompanying drawings, in 
Which: 

Figure 1 is a partial section of a hydraulic 
clutch constructed according to the invention; 

Figures 2 and 3 are partial sections illustrating 
steps in the manufacture of the clutch of Fig 
ure 1; 

Figure 4 is a section of a vaned member for use 
in a hydraulic torque converter; and . 

Figures 5 and 6 are sectional views illustrating 
steps in the manufacture of the member of Fig 
ure 4. 
The clutch of Figure 1 is shown connecting a 

driving shaft 0 with a driven shaft 2 and in 
cludes a casing 5 carrying a set of curved vanes 
(6, the unit being enclosed in a stationary hous 
ing 4. The casing 5 is formed of cast metal 
such as iron and engages and adheres to the con 
vex edges of the vanes 6. As shown, the vanes 
6 are formed with projections 8 imbedded in 

the cast casing 5 to anchor the vanes rigidly to 
the casing. 
The inner concave edges of the vanes 6 are 

closed and connected by an annular sheet metal 
core member 20. The vanes are connected to the 
core member by means of spaced inwardly-pro 
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slots in the core member, the lugs and slots being 
so proportioned that the core member and vanes 
may have a limited amount of relative radial 
movement. 
The hydraulic clutch includes a vaned driven 

member or rotor comprising a cast hub member 
2 engaging and adhering to the convex edges 
of a series of vanes 26. The vanes 26 are shown 
provided with lugs 28 imbedded in the hub 24 and 
have their inner concave edges closed and con 
nected by a sheet metal core member 30. The 
vanes and core member are connected by lugs 32 
and slots as above described in connection with 
vanes 6. The hydraulic clutch is completed by 
a stamped casing member 3 Secured to the cas 
ing 5 and sealing against the hub member 24. 
This casing member provides a liquid reservoir 
communicating with the vane circuit through an 
opening 36 in the hub 24 and at the same time 
closes the vane circuit against the escape of liq 
uid. The hub 24 is keyed to a sleeve 38 sur 
rounding the driven shaft and which carries a 
clutch disc 60. A clutch plate 2 keyed to the 
driven shaft 2 may be pressed into driving en 
gagement with the clutch disc by a pressor ring 
48 operated through any desired type of clutch 
mechanism not shown. 

Figures 2 and 3 illustrate the method of making 
a vaned rotor, it being understood that the in 
peller may be made by a similar method. As 
shown in Figure 2, the vanes 26 are first con 
nected to the core member 30 by snapping the 
lugs 32 through the slots in the core member. 
The assembly may then be pressed down into 
loose core sand indicated at 35 in a cavity in a 
block 37 until the core member 30 engages stops 
39 in the cavity. The spaces between the vanes 
are then packed with core sand after which the 
sand is baked, 26, 30, 35 and 37 being placed in 
an air oven. 
The assembly of vanes and the core member 30 

with the core sand packed thereon, is then placed 
in a cavity in a mold 4 as indicated in Figure 3. 
It will be noted that this mold provides a space 43 
adjacent the convex edges of the vanes shaped 
substantially as the hub member 24. This cavity 
is then poured full of molten metal such as iron, 
which is allowed to cool with the lugs 28 em 
bedded therein so that the vanes are firmly se 
cured to the cast metal. After cooling, the parts 
are r moved from the mold and any desired ma 
chining or finishing operations are performed 
thereon to complete the hub 28. 

In originally connecting the vanes 26 to the core 
jecting lugs 22 on the vanes projecting through 55 member 30 the vanes are pulled to their radially 
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pouring molten metal into said last named cavity, 
and thereafter pouring molten metal into the 
first named cavity so that shrinkage of the metal 
will hold the vanes tightly. 

4. In apparatus for casting fluid transmission 
members including a series of curved vanes, an 
annular supporting ring formed With a series of 
openings therethrough and with a series of open 
ings in one surface thereof, fastening means ex 
tending through the first Series of Openings and 
connected to the vanes to hold them on the sup 
porting ring, and guide pins carried by the vanes 
and extending into the second series of openings 
to hold the vanes in alinement on the ring. 

5. The method of casting a vaned element for 
a hydrodynamic power transmitter of the type 
having a closed toroidal passage formed by curved 
Vanes, Comprising Securing the edges of a Series 
of vane members having Concave and convex in 
ner and outer edges in annular array to an an 
nular Supporting member of less diameter than 
the vane annulus by fastenings extending at an 
angle to the plane of the supporting member, and 
SO constructed and arranged that the vanes can 
move radially of the supporting member, pack 
ing the Spaces between the Vanes with sand while 
leaving exposed a portion of the vane edges op 
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posite the edges which are attached to the Sup 
porting member, placing the packed vanes and 
the supporting member in a mold cavity, pour 
ing molten metal in the cavity and against the 
exposed edges of the vanes, and allowing the 
molten metal to set, the Vanes moving radially 
relative to the supporting member to follow 
shrinkage of the metal during setting. 

6. In apparatus for casting fluid transmission 
members including an annular series of vanes, 
the combination of radially projecting lugs se 
cured to the vanes and projecting radially there 
from and each being tapered to a sharp. end at 
One of its ends lying in a plane perpendicular to 
the plane of the annular series of vanes, a two 
part annular supporting member having plane 
facing Surfaces engaging opposite ends of the 
lugs to hold the lugs and vanes in position while 
permitting radial movement thereof, and means 
for drawing the two parts of the supporting mem 
ber together against the ends of the lugs, one of 
the plane surfaces engaging the sharpened ends 
of the lugs to concentrate the stress therebetween 
So that the material may be deformed to grip the 
several lugs substantially uniformly between the 
Supporting members. 
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