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Statistical Quality Control of Glass for Electron Tubes

By Shuichi Yasuoka
Mobara Works, Hitachi, Ltd.

Abstract

It is held in general that the properties of glass can hardly be kept constant
on account of the peculiarity of the glass manufacturing process. On the other
hand, the recent trend to the wider adoption of the mass production system for
the manufacture of electron tubes has been imposing more and more severe
requirements on the quality of glass. Hence, the quality control of glass should
be the requisites if the quality control of the electron tube is to be perfected.

From the viewpoint of glass manufacturing, the discussion of the quality control
of glass bulb and tubing should be centered on the following three main points.

(1) The quality control of glass properties from the physical and chemical
viewpoint.

(2) The quality control as regards dimensional preciseness of the glass bulb
and tubing.

(3) Operation control in the glass melting.

The control of the glass properties essentially consists of the constant obser-
vation of the thermal expansion of glass and the adjustment of the variation of
the chemical composition of glass. In this article the writer pointed out statistically
the variation of the glass properties and explains the method of adjusting method
of these variations. The control of the bulb size is carried out by the sampling
and quick methods: In case of the small bulb, the weight of the sample bulb is
measured and from the known weight of it the wall thickness of the bulb is
estimated, while the large bulbs are measured at certain points of the bulb to
assume the average thickness. In these measements, the writer used the several

kinds of the statistical methods, such as the correlation of the bulb weight and the
bulb thickness, etc.
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Table 3. Variation of Thermal Expansion Co-
efficient of Lead Glass According
to the Change of Purity of Raw
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Table 6. Control Charts for Thermal Ex-
pansion Cceefficient of Glass
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i E (mm) | ® R( | K E mm) | & & (2
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0.71 19.2 0 2

. 66 20.

# 8 F SP-140 <~ 7 o B £ © L Hl &
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Fig.9. Regression Line between the
Weight and the Thickness of
ST-38 Bulb
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Table 9. Miscellaneous Control Charts
for Dimension of Bulb
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