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The Speed Variation of Telephone Dial (Part 1)

— Effect of Lubricating Oil —

By Toku Hojo and Masao Karube
Totsuka Works, Hitachi, Ltd.

Abstract

Type No. 4 Automatic Telephone is designed collaborately by the big four
among Japan's communications equipment specialists headed by Hitachi, LL.td. on the
basis of the specifications of the Nippon Telegraph and Telephone Public Corporation.
And in the incipient stage of mass production of this type of telephone started in 1950,
No. 4 Dials used with the No. 4 Telephones had not been entirely free from a few
functional short-comings. The major problem was speed variation of dial rotation

witnessed in some portion of the products.

The writers, in their elaborate investigation to determine causes of this defect,
found that it was attributable to the lubricating oil, temperature of and moisture
in atmosphere, and defect of operational mechanism. This article concerns solely
with the problem of lublicating oil, telling how the writer has found the answer by
the use of the synthetic oil L: after experimenting effects of various kinds of

lubricating oil on the dial speed.
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Fig. 2. Viscosity Measuring Apparatus of

Lubricating Oil
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Table 1. Lubricating Oil Used in This

Investigation
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Fig. 3. Viscosity vs. Temperature of Various
Lubricating Oil
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Fig. 4. Low Temperature Device for the Measurement
of Dial Speed Variation
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Fig. 5. Principle of the Cho-No. 24-A Dial
Testing Apparatus
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Fig. 6. Dial-speed vs. Temperature, with
Lubrications by Various Oils
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Fig. 7. Dial-Speed vs. Temperature ; Each Curve

Showing the Difference of Lubricating
Oil, Dropped on the Teeth of Worm and
Worm Wheel, while the Other Parts
Are Lubricated with Silicone Qil
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Fig. 8. Speed Distribution of Dials; Each Dial

Are Lubricated with the Synthetic Lubri-
cant L;. Solid Curve Shows the Dis-
tribution at the Start of Test, and
Dotted Curve Shows the Distribution of
the End
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Fig. 9. Speed Changing of No.4-D Telephone

Dials; Each Dial Lubricated with
Silicone Oil
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Fig. 10. Principle of the Honda’s Qiliness
Measuring Apparatus
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