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Development of a Teaching Tool for Learning the Mechanism
of Hydraulic Torque Converter

Toshikazu YAMAMOTO*, Ryoya MAKINO and Fujio YAMAMOTO

* Faculty of Education, Saitama University,
255 Simo-ookubo, Saitama-shi, Saitama, 338-8570 Japan

Students in mechanical courses at technical high school learn a hydraulic torque converter in the
subjects of “motor” or “automobile engineering”. Ordinarily, the hydraulic torque converters are
covered with a metalic case and therefore, the impellers and the working fluid in it are invisible.
Accordingly, we developed a teaching tool for visually learning the principle of a hydraulic torque
converter and investigated its teaching effect by lesson practices. This tool is constructed as follows :
two driving and driven impellers are set up in a transparent acryl spherical vessel and it is filled with
a distilled water. Therefore, the state of transmissions of driving power by working fluids can be
learned visually. As a result of experimental lessons, it was made clear that this teaching tool had
the good effects for the students to understand the power transmission mechanism of hydraulic torque

converter.
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Fig. 1 Schema of torque converter
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Fig. 2 Schematic view of a teaching tool

tor torque converter
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Fig. 3 Overview of a teaching tool for torque converter

showing pump, turbine, tracer particles
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Fig. 4 Aspect of experimental lesson
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Table.] Contents of question before and after

the lesson

No The question items

1. Have you heard the word of “the torque converter 7 ?
2. Do you know the principle of the torque converter ?

3.1t is possible to stop a car, even if the gear is not in
neutral position in the case of automatic transmission car.

Please write why it is possible.

4. Have you understood the mechanism of the power

transmission by torque converter ?

5. Have you observed a motion of the fluid in the torque

converter (a teaching tool of this experiment ) ?
6. Have you understood the work of the reactor ?

7. Please write the impression on the teaching tool.

Table. 2 Results of inquiries before the lesson

Item. 1 Yes Others  Known percentage

26 14 65%
Item. 2 C.A.  W.A. P.C.A.

3 37 7.5%
Item. 3 C. A. W.A. P.C.A.

2 38 5%

C. A. Correct answer, W.A. Wrong answer

P. C. A. : A percentage of correct answers

Table. 3 Degree of understandings at each stage

of the lesson

Item. 4 Item. 5 Item. 6

Scene 4 5 4 5 4 5
X 2.9 4.3 2.5 4.5 2.7 4.4
SD 0.92 0.63 0.97 0.55 1.14 0.55
Fom 59,49 ** 118.76 ** 72.67 **
#* p<0. 01
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