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My invention relates to hydraulic devices for 
transmitting power, and more particularly to 
torque converters of the Föttinger type, consisting 
primarily of an inpeller wheel and one or more 
fluid iii. pelled wheels mounted in a common cas 
ing in which a fluid is circulated to transmit 
power between the wheels. 
Torque converters of the above mentioned type, 

described in detail in U. S. Patent 1,199,359, re 
quire a series of stationary guide vanes for the 
purpose of producing a difference between the 
input and output torques. In multi-stage devices, 
several of these guide vanes are required, and 
inore specifically the required number of Such 
varies is equal to one less than the number of 
stages in the devices. - 
An exception to the above stated rule is in 

devices wherein several impelled turbine Wheels 
run in opposite directions, such operation being 
obtained partly by repulsion between the two 
pairs of oppositely running wheels. While in such 
devices the algebraic sum of the output torque 
is equal to the input torque, it is possible for the 
absolute values of these torques to vary from 
each other substantially. 

In both types of converters; that is, the in 
pulse type in which both input and all output 
Wheels run in the same direction, and the re 
pulsion type, in which the output wheels run in 
Opposite directions, the fluid returns from the 
turbine, or impelled wheel, directly to the intake 
side of the impeller wheel. The circulation of 
this fluid entering the impeller wheel (entry 
Whirl) is substantially affected by the speed of 
rotation of the last turbine wheel. As a result 
of this characteristic, the impulse type of device . 
develops a Substantially increased performance 
when the turbine wheel is stationary as is the 
case during the starting period, and in the case 
of the repulsion type, this characteristic results 
in a Substantially reduced performance. Both 
of these changes in performance effect an ineff 
cient use of the prime mover. 

In the repulsion type of device, furthermore, 
the starting torque is greatly affected by fluid 
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impact losses between the oppositely running tur 
bine wheels. At standstill, that is at the start 
ing period when the turbine wheel is at rest, the 
speed of this fluid impact is equal to the sum of f50 
the peripheral Speeds of the oppositely running , 
wheels during impact-free operation whereby the 
loss due to this impact is approximately propor 
tional to the Square of the impact speed. 
One object of my invention is to reduce the 5: 

impact losses and thereby increase the efficiency 
of hydraulic couplings of the above described type. 

For a better understanding of my invention 
together with other and further objects thereof, 
reference is had to the following description taken 

in connection with the accompanying drawings, 
and its scope will be pointed out in the appended 
claim. 

in the accompanying drawings, Fig. is a 
diagrammatic cross-sectional view of a standard 
form of hydraulic torque converter; Fig. 2 is a 
graph illustrating the speed and torque charact 
teristics of this type of converter; Figs. 3, 5, 7 
and 7a are diagrammatic cross-sectional views 
of hydraulic converters which are modifications 
of the coupling shown in Fig. , made in accord 
ance with my invention, and Figs. 4, 6, and 8 are 
graphs illustrating the speed and torque char 
acteristics of the modified converters illustrated 
in Figs. 3, 5, and 7 respectively. . 

Referring to the drawings in detail, Fig. 1 
illustrates a coupling comprising an impeller 
wheel driven by a shaft 8 and operating at a 
speed of n-1. The turbine wheel 9 mounted On 
a hollow shaft 0 and a second turbine wheel 
A mounted on a shaft A2 are driven by a fluid 
circulated in planes at right angles to the axis 
of rotation by the arcuate vanes 3 of the im 
peller wheel. The turbine wheels 9 and are 
provided with complementary vanes 4 and 35, 
respectively, to form a single fluid circulating 
path, and operate in opposite directions to each 
other; turbine wheel 9 operating in the same 
direction as the impeller wheel , and turbine 
wheel operating in the opposite direction to 
the impeller wheel . The hollow shaft drives 
a shaft Se’ through a gearing G'. The speed 
of the turbine wheel 9 is n2 and the speed of the 
turbine wheel is equal to n2 or varies slightly 
therefron. 

Fig. 2 discloses a set of curves of which (eta) 
indicates the efficiency of the converter, curve 
N1 indicates motor load, performance, or utiliza 
tion; and the line M2 indicates the output torque 
at various speed relations between the impeller 
and impelled wheels. For plotting the output 
torque the ordinate unit chosen is the torque 
developed at n= 60%. The abscissae unit is the 
quotient of 
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and in view of the fact that when 
22 i=0 

the torque is several times the ordinate unit, a 
convenient comparison of output torque devel 
oped in the various modifications is available. 
Upon analyzing the curves of Fig. 2 it becomes 

evident that in the forms of torque converters 
heretofore used and built as indicated in Fig. 1, 
a substantially lower motor performance, or load, 
is obtained at starting than at normal running 
conditions. Furthermore, the line Me indicates 
a starting torque which is 3.7 times the chosen 

  



2. 
unit which may be called the normal running 
torque. 

In accordance with my invention, stationary 
guide vanes are provided in the repulsion type 
devices, in which such vanes are not ordinarily 
needed for torque conversion, and in the provision 
of one or more sets of stationary auxiliary guide 
vanes in torque converters in which such Vanes 
are ordinarily provided. w 

In all forms of the device; that is, the impulse 
and the repulsion forms, one set of stationary 
guide vanes is, in accordance with this invention, 
preferably placed in front of the impeller inlet. 
The impeller is thereby freed of the influence of 
the rotation of the turbine wheel and its per 
formance remains practically independent of the 
output speed. The power of the prime. nover, 
for example, the motor of a vehicle, is thereby 
iusly utilized. In cases, and specially in the 
case of the repulsion converters, an increase of 
the starting torque is thereby obtained. 

Ef in the case of repulsion converters, a set of 
stationary guide vanes is provided between the 
oppositely running turbine wheels in addition to, 
or in place of, the set of stationary vanes at the 
entrance to the inpeller wheel, the above men 
'tioned impact losses between the oppositely run 
ning turbine wheels are substantially reduced. 
his is due to the fact that the impact speed is 

thereby divided into two parts, and since the total 
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loss at the impact points is proportional to the 
st Yn of the Squares of its parts, the loss, at equal 

... speeds, is only one-half as great as in the case 
where no stationary Vanes are provided. 

*Fig. 3 is a diagrammatic Sectional view of a 
torque converter such as sinown in Fig. modified. 
i.e. accordance with my invention. In this modi 
fication, the converter includes an impeller wheel 
(6 mounted on a shaft il, a turbine wheel 88 
mounted on a holiow shaft 9, and a second tura 
bine wheel 3 routed on a shaft 2 arranged 
to rug in a direction opposite to that of the 
wheel 8. The impeller wheel and turbinae wheels 
are provided with vanes 22, 23, and 26, respecia 
fively, arranged for circulating the fluid between 
ther. In this modification a set of stationary 
wanes 25 is provided containing a series of vanes 
23 which guide the fluid discharged from the 
Waynes 23 of the first turbine wheel into the vanes 
23 of the second turbine wheel. 20. The turbine 
shaft 89 is geared to drive a shaft G' through 
gearing ()'. Fig. 4 discloses the characteristics 
of this modified converter. It will be noted that 
the starting torque has been raised to a value of 
4.25 times the normal running torque and the ef 
ficiency curve is somewhat improved. This in 
provenient is traceable to the decrease of the fluid 
inp2ct losses accomplished by the use of the 
stationary intermediate vanes between the tur 
bine wheels 6 and 20. The performance, or load, 
curve N1 does not vary, materially, from that of 
ig. 2. 
In Fig. 5 another nodification of my invention 

is shown. Ethis figure iustrates in vertical cross 
Section a converter provided with an impellier 
wheel 2 mounted on a shaft 28, a turbine wheel 
29 rounted on a shaft 30, and a second turbine 
wheel 3 mounted on a hollow shaft 32 which is 
geared to shaft i G' by gearing'. The impeller 
wheel and the turbine wheels are provided respec 
tively with vanes 33, 34, and 35, arranged to ciras 
culate fluid between them, and the two turbine 
wheels operate in opposite directions to each 
other. In the present modification, a set of sta 
tionary vanes 36 is provided having a series of 

35 

50 

55 

60 

65 

70 

75 

3.260,015 
vanes 3 which guide the circulating fluid from 
the discharge end of the turbine Vanes 35 to the 
intake side of the impeller vanes 33. 

Fig. 6 discloses the characteristics of the modi 
fication of Fig. 5. The first substantial change is 
in the performance or load curve N1 which is sub 
stantially constant. This is traceable to the ad 
dition of the stationary guide vanes at the en 
trance to the impeller vanes. The starting 
torque in this instance has increased to 4.4 times 
the normal running torque. The efficiency carve 
remains substantially the same as in the previous 
modifications. 
In Fig. I have illustrated a third modification 

of the torque converter. In this figure a dia 
grammatic cross-section of a torque converter is 
illustrated including an impeller wheei 4G mount 
ed on a shaft 4, a turbine wheel 32 mounted on a 
hollow shaft 43 and a second turbine wheel 44 
nounted on a shaft 45. The impeller and turbine 
wheels are provided with vanes 66, 8, and 48 
respectively and the two turbine wheels are ar 
ranged to run in directions opposite to each other. 
The shaft 43 is geared to a shaft 0' by gearing , 

'. In accordance with my invention, this 
modification is provided with a stationary guide 
apparatus 39 provided with two sets of guide 
Vanes 59 and 5. The vanes 50 are placed be 
tween the discharge side of the first turbine 
wheel and the entrance to the Second turbine 
wheel, while the second set of stationary vanes 
5 is placed between 'he discharge side of the 
second turbine wheel 6 and the entrance to the 
impeller wheel á. This modification thereby 
possesses the advantages of the two modifications 
of FigS. 3 and 5. 

Fig. 8 discloses the operating characteristics of 
this modification. The performance, or load, 
curve N1 is substantially constant as in the mod 
fication of Fig. 5 and the starting torque is in 
creased to 5.3 times the normal running torque. 
The efficiency curve in Ceta) is also, as in Fig. 4, 
raised and extends over a larger range of the 
values 
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Fig. 7a is a modification of the arrangeanent 
shown in Fig. 7, the turbine wheels A2 and 36 be 
ing arranged to operate in the same direction, 
instead of in opposite directions, as shown in Fig. 
7. This is indicated by the arrows indicating 
the direction of rotation of the shafts 43 and 5. 
This invention is not limited to repulsion type 

of converters, but may be used on the impulse type 
in which two turbine wheels rotate in the same 
direction with respect to each other and with 
respect to the impeller wheel. 
What I claim as new and desire to secure by 

Letters Patent of the United States, is: 
A hydraulic torque converter comprising a fluid 

containing circuit which consists of an impeller 
wheel, a pair of turbine wheels coaxially arranged 
with respect to each other and with respect to 
the impeller wheel, the vanes of said turbine 
wheels being so arranged that the said turbine 
wheels rotate in opposite directions with respect 
to each other and a set of stationary vanes ar 
ranged on the entrance side of said impeller 
wheel to receive the fluid discharged by said tur 
bine wheels and to return it to said impeller 
wheel and another set of stationary Vanes are 
ranged between the said two oppositely rotating 
turbine wheels to guide said fluid therebetween. 
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