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The fibre is generally slightly tapered. Below are typical measurements of two fibres, 4
and B, made from needles of 0-10 and o-18 mm. diameter respectively. The distances in the
table are measured from the point where the fibre was attached at the bottom end.

Distance in cm. o 30 6o 100 123
Diameter of fibre 4 in p o1 o1 03 07 1o
Diameter of fibre Bin p o6 06 07 09 I2

The diameter of the fibre depends mainly on the diameter of the needle to start with, and
on chance. When trying to make fibres between -8 and 3 u, one is usually successful in pro-
ducing a reasonably uniform fibre of about the right size seven times in ten attempts. Below
o-5u only about two attempts in ten are successful. It is difficult to produce fibres larger than
3 or 44 by this method. But, fortunately, Keeley’s method is extremely easy for fibres between
3 and 3o0p, and, if the guide G be removed, the apparatus may be used to make fibres by
Keeley’s method. The 3 in. elastic is just as efficient as the % in. used by Keeley.
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ABSTRACT. In an instrument designed for making pitch variations visible, sound impulses are
fed to an electronic frequency meter the output of which is directly proportional to the funda-
mental frequency. The amplified voltage is applied to the grids of seven thyratrons, which are
biassed by successively greater amounts. The number of thyratrons which fire at any given signal
therefore depends on the frequency of the signal. The firing of each thyratron lights a neon lamp
in its plate circuit, and since these lamps are arranged in a vertical column, the effect obtained is
of a column of light which rises and falls with rising and falling pitch.

The device presents visually the concept of pitch change and greatly facilitates instruction in
voice control.

TEACHERS of deaf children are concerned with developing normal inflexion and emphasis as
well as correct articulation in the speech of their pupils. A means of providing visible
evidence of the effect of pitch change is, therefore, of considerable value. Recently, Coyne¥
described his ““Voice Pitch Indicator” in which sound impulses are used to operate a series
of electromagnetically driven tuning forks, which in turn control a series of lamps. The circuit
is so arranged that only one lamp will light at a time. Huntt, earlier, described a direct-
reading frequency meter using a modified two-valve thyratron inverter and suggested that
such an instrument might be of value in teaching the deaf to speak with normal intonation.
Hunt’s circuit was adapted by Obata and Kobayashif as a direct-reading pitch recorder, an
oscillograph being used to indicate the fundamental pitch level in music and speech. The
purpose of this investigation was to devise a method of avoiding the problems of mechanical
resonance by making use of an electronic frequency meter, and at the same time to use a
series of lights to indicate pitch levels, since oscillograph patterns would be too detailed and
confusing to deaf children.

In an instrument developed for use at Central Institute for the Deaf, St Louis, the

* Coyne. Volta Review, 40, pp. 437 and 549 (1938). Teacher of the Deaf (June 1938).
T Hunt. Rev. Sci. Instr. 6, p. 43 (Feb. 1935).
1 Obata and Kobayashi. 7. Acoust. Soc. Amer. 9, p. 156 (1937).
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output of an electronic frequency meter* is smoothed by a simple filter circuit and applied
to the grid of an RCA 6A6 Double-Triode. This valve was chosen because it has a fairly low
plate resistance (11,000Q2.) and an amplification factor of 33.

The amplified voltage, which appears across R varies directly with the fundamental
frequency of the sound input providing that the energy of the fundamental exceeds that of
any of the harmonics.

The grid bias of each of a number of thyratrons is adjusted so that the voltage drop
appearing across R is just sufficient to cause the valve to flash at any desired frequency. The
argon-filled valves here used (RCA Type 884) will flash when the negative grid bias is less
than about one-tenth of the plate voltage. Assuming the plate voltage to be 100, critical
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Circuit diagram of the inflexion indicator.

grid bias is — 10 v. and valves with 35 v., 60 v. and 85 v. bias will flash successively as the
potential drop across R increases from 25 v. to 50 V. to 75 V., corresponding, say, to fre-
quencies of 100, 200 and 300 cyc./sec. When a thyratron has become conducting there is a
15 V. drop within the valve. The remaining 85 v. appears across the current-limiting resistor
in the plate circuit and lights an ordinary neon glow-lamp. The plate supply for these indi-
cator valves must be an alternating voltage so that the grids may regain control when the
sound frequency decreases.

Seven indicating thyratrons are incorporated in the instrument now in use. The neon
lamps in the plate circuits are arranged vertically behind a ground-glass screen, the bottom
lamp being actuated by the lowest frequency used, and the top one by the highest. Since
each lamp continues to glow at all frequencies above the one at which it first glows, the effect
produced is that of a column of light which rises and falls with the fundamental pitch of the
voice. It seems likely that the eye can follow variations in pitch more easily by this means
than in an arrangement whereby each pitch level is indicated by a single lamp.

In many speech sounds the energy of one or more of the harmonics exceeds that of the
fundamental. It was necessary, therefore, to include a low pass filter between the amplifier
and the frequency meter. The filter was constructed to have three different values of cut-off
frequency for low, middle and high voices respectively; and the indicating thyratrons were

* Hunt. Rev. Sci. Instr. 6, p. 43 (Feb. 1935).
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adjusted to cover the three frequency ranges. The switching arrangement, obtained by means
of a triple-throw switch, is shown in the following table:

Range 00—270 CyC./sec.  120-300 CycC./sec. 230-340 cyc./sec.
S1 Open Open Closed
Sz Closed Open Open
S3 Closed Open Open
S4 Open Open Closed

In each range, the lower limit is the frequency at which the first lamp glows, the upper
frequency is the cut-off of the low-pass filter. A single control adjusts the low-pass filter and
also shifts the range of the thyratrons by changing the grid bias of the valves as a group.

The device is convenient to use in a class room since it is self-contained and operated from
an 4.C. source. Plate and bias voltages for the frequency meter and RCA 6A6 are obtained
from one power supply, the transformer also supplying heater current. A separate power
supply provides the grid bias and heater current for the indicating thyratrons, their plates
being supplied with A.c. from an isolating transformer. Voltage regulation is not a matter for
serious concern since accurate calibration is unnecessary. An initial amplifier is, of course,
required to bring the microphone output up to the level required to operate the frequency
meter. A permanent magnet speaker is connected across the 4£). impedance output ter-
minals of the amplifier. This provides a vibrating surface on which the child may place his
fingers so that he receives tactile as well as visual stimuli. The teaching of deaf children by
means of the inflexion indicator has given very promising results, which will be described
elsewhere.

We wish to express our thanks to Prof. R. S. Glasgow, Chairman of the Department of
Electrical Engineering at Washington University, St Louis, Mo., and to Dr Max A. Goldstein,
Director of Central Institute for the Deaf, St Louis, Mo., for their suggestions and en-
couragement.
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Pump Tests. (B.S.S. 599-1939.) Pp. 42. (Lon-
P ( 599-1939.) FP- 42 ( the burettes of which there are two grades.

don: The British Standards Institution.)

Price 35. 6d. net. The Fundamental Theory of Arc Con-

verters. By H. Rissik, Hons. B.Sc. (Eng.),
AMJI.EE., M.AME.E. Pp.xv+287. (Lon-
don: Chapman & Hall, Ltd.) Price 18s. net.

This book is a theoretical study of the principles

underlying the design and operation of arc con-
verter circuits. Its purpose is to introduce the

This revised specification forms part of a series
of British Standards for Pump Tests. It is de-
signed to cover the determination of the per-
formance and efficiency of pumps when handling
water at temperatures up to 85° F.
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Institution.) Price 2s. net.
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general principles of current conversion by means
of arc discharge devices to the electrical engineer
interested primarily in the circuit design of com-
mercial arc converters, whether of the mercury-
arc, hot-cathode, or atmospheric-arc types. Part]
deals with the normal rectifier and Part ITwith
the grid-controlled rectifier. A full bibliography
of the subject is included.

The volume belongs to the publisher’s series
of Monographs on Electrical Engineering which
are under the general editorship of H. P. Young.



