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Ex.No.1

Time | 10ms/Div | Volt, 0.5V/ Div Time | 10ms/Div | Volt. 0.5V / Div
Ro 4.5KQ Time | Th.(7) 6.9ms Ro 4.5K0 Time Th.(7)7.6ms
Const.|Em.(req)* 7ms Const. |Em (req)=8.3ms
RL 15KQ RL 25KQ
Final Th(V )1.65V Final Th. 2.0V
C 2uE ) Nolt. | Em, =17V c 2 ul Volt. | Em., 2.2V
near 1000r.p.m. near 1000r.p.m.

("Th.,Em. imply theoritical and empirical value respectively.}

x.No. 3 Ex.No.4

85

Time | 20ms/Div | Volt, 0.2V/Div Time 5ms/Div | Volt, 0.5V/Div
Ro 4.5KQ | Time | Th.(r)37ms Ro 8.1KQ | Time | Th.(vM.Ims

Const.| | ) Const.| Em. 5
Ry 20K ons Em. (req)40ms RL 5 KQ "n (TEQ). ms
Final | Th.(V )1.25V Fime | Th.(V )=1.8

c 04F 4 Volt. | Em. 1.2V C Lul | Volt. | Em. =1.5

near 1000r.p.m. near 3000r.p.m.
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Fig.-9 Some examples of photographs of the experimental results,
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Summary

Study on the Speed Control of Smaller type D. C. Motor, First Report.
“Electrical Signal vs. Speed Conversion Characteristics

of the feedback system by using Tachogenerator”

Hiromi SAKAGUCHI and Kiyoshi MATSUYAMA

(Depertment of Presision Engineering, Faculty of Engineering)

In order to design the speed control system of a d. c. motor, we at first, need
to convert the speed into control signal by means of any transducer. Among
other things, a tachogenerator has widely been used. By the way, we necessa-
rily have to concider whether it’s suitable or not to use the tachometer of this
type in the case of the speed control which must be done accurately over wide
range of speed. This control system seems to be simple at first sight, but even
now has some problems which must been taken into account. And to set up
the control circuit, we must grasp the characteristics of the d.c. motor (with
the load) and those of the feed back system by using the tachgenerator. As to
the latter, firstly, in this paper we were presented the results of analytical
considerations with some empirical data. The problems that we considered are
how to deal with the nonlinear characteristics of the tachometer and rectifier
circuit and how to find the transfer functions of the feedback system. Here we
concluded that in a cirtain required region of the speed, we could linearize the
system and show the transfer function. The trend of the curves of e.m.f.
voltages and input impedances is slightly saturated. And errors in the lineari-
zation of these characteristics are about ten percent in the ranges of 1500 r.
p.m. on the lower part of the speed, and of 3000 r.p.m. on the higher part
(over 5000 r.p.m.) respectively. The part of the rectifier and the smoothing
circuit could be linearized from the result of the succession of transient analysis,

also within ten percent error in comparison with the empirical data.



