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The Presentation Level of Interrupted Pure Tone for Inducing
the Pulse Phenomenon of Continuous White Noise

Kouichi MURATA**?, Ryouichi INABA** and Hirotoshi IWATA*?

* Department of Audiology and Logopedics I1, Japan College of Rebabilitation and Welfare Professionals, Nagoya
* Department of Hygiene, Gifu University School of Medicine, Gifu

Abstract When two sounds which have same spectrum but different amplitude are alternated
without silent gap between the sounds,the lower amplitude sound comes to be heard as continuous. This is
called "auditory induction” which is one of the most interesting auditory phenomena. The fainter sound is
called inducee and the louder sound is called inducer.

The authors previously reported that the addition of interrupted pure tone to continuous white noise induced
the pulsed noise. This pulse phenomenon was thought to be a kind of auditory induction;the inducer is the
noise image of white noise with the silent part of interrupted pure tone and the inducee is the noise image of
white noise with the pure tone part of interrupted pure tone. The authors hypothesized that an auditory filter
made with the pure tone of interrupted pure tone generates the two noise images in the continuous white noise .
Present experiments were made to investigate the change of "the threshold of interrupted pure tone for inducing
the pulse phenomenon” (TIP) when the presentation level of continuous white noise and the frequency of
interrupted pure tone are changed. TIP was constant and independent of both the amplitude of continuous
white noise and the frequency of interrupted pure tone. All subjets reported that the higher the frequency of
interrupted pure tone is,the harder it becomes to hear the pulsed noise image. It is supposed that this
phenomenon does not contradict the theory of the auditory filter.
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b. PERCEPT

The sound image of Box A and that of box B are
supposed to be an inducer and an inducee respectively
for inducing the pulse phenomenon.

The frequency of interrupted pure tone ranges from
125 to 8000Hz.

Fig.1 Representation of the stimulus and the
perceptual configuration when the interrupted
rate of interrupted pure tone is 3Hz.
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Table 1 Thresholds of interrupted pure tone for inducing the pulse phenomenon.

A.
frequency of level of white noise (dB)
pure tone (Hz) 40 50 60 70
125 564135 55.7%t4.2 58.6%52 557149
250 55.0£6.0 54.3+56 57.1%t45 56.4+%3.5
500 57152 57.1%£3.6 557149 57.9+36
1000 59.31+4.2 58.61t4.4 59.31+4.2 58.6t3.5
2000 57.9+3.6 57.9%3.6 57.6%x4.5 60.0t2.7
4000 58.6+3.5 57.1%+3.6 564t4.4 57.1%£52
8000 55.8+£53 55.0%3.8 550%53 59.314.2

The value shows mean == standard deviation (dB).

B.
frequency of level of white noise (dB)
pure tone (Hz) 40 50 60 70
125 53.8t4.1 55.6%3.9 55.6%3.9 55.6+3.9
250 56.9+4.3 55.6%5.3 57.5%+3.5 58.81t4.1
500 55.0k3.5 58.1%4.3 58.1%35 56.9+3.5
1000 56.3+4.1 57.5+5.0 56.9%3.5 57.5%t4.3
2000 55.6%£3.0 56.9t4.3 563%4.1 59.4%3.0
4000 58.81+4.8 56.3t4.1 58.8+4.8 58.1%+3.5
8000 N.L N.L N.L N.L

A: The ages of ten subjects were 20,20,21,21,23,23,23,24,24 and 24 (male 2 and female 8; mean age 22.3 years, SD 1.6 years).
B: The ages of ten subjects were 25,25,25,26,26,26,29,30,31 and 35 (male 3 and female 7; mean age 27.8 years, SD 3.2 years).

* N.L means not induced.
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Each point represents the mean+SD of the subjects.
Values with different letters are significantly different
(p<0.01) by Tukey's multiple range test.

Fig.2 Thresholds of interrupted1-kHz pure tone for
inducing the pulse phenomenon and for masking.
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