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Af least 1000 - probably many more - people in England complain of hear-
ing 8 virtually constant humming noine. They deny tinnitus and blame the hum
on large-scale engineering worka. But typically only the complainant hears
the hum; neighboura and others do not. Why im the hum so gelective? Do
thege people have ultra-sensitive hearing or do they have a form of tinnitus?

Many 1etters from complainanta were studied through the courtesy of the
"Sunday Mirror", 1B writers were ssked to undergo teats which {a) matched
their memory of the hum againat 1aboratory-made hum, (bi estimated the field
gtrength of this hum pnd (c) comparad their hearing thresholdn with those of
a control group. Additlonally 8 subjects undervent a new "earmuff battery"
teat which it im claimed distinguiches between tinnitus and objective hum.

A wide-runge oscillator equipped with frequency-wodulation circuita
genarated the artificial hum. Matching against subjecta’' mewory of their
natural hum was done carefully and repeatedly with subjects encouraged to be
critical of all aspects of the matching. Although sowe changed their
initial cholce by exactly one octave dowvnwards final matches were in all
capes Tepeatable within A or 2 Hz over a pericd of 1 or 2 hours.

Matching fregquency was conatant for sach subject, ranging between 31 to
63 Hz - typically 40 Hz - for 14 subjects, with othera choosing 186 Hz,
2,2 kiz and 2,6 kliz, All except the last 3 demanded frequency-modulated
tonea, 10 settling on exactly 1,6 fz end the remainder on 1,0, 1,4 and 2,6 He.
The three high-tone subjects did not call for modulation of their hum-matched

tones.

Loudneas matching wae not precise. Hoat subjecta appeared to judge
ioudness by modulation gwing rather than pure-tone sound pressure. However
guessea of hum 1oudness matched sgainst subject thresholds suggest that hum
Tields are about 10 to 70 dB higher than IS0 226-1561 low-frequency thresholda.
upptural™hum at these high levels remaine undetected by any but hum complain-

ante.

Complainants' hearing thresholde were compared with those of 19 contrel
subjects. A gtendard monsural audiometer was used batween 125 Hz and B Wiz,
and a low-frequency presaure chamber provided audiometric fields between
20 He and BO Hz.

Complainants' mean thresholds are seen to be poorer than controls’ at all
frequenciea above 40 Hz; in particular most complainants had thresholde at
their own hum frequency some 10 to 45 4B less sensltive than the mean of
controls, An intriguing oddity i that a few complalnante who chose hum-
matching frequencies coinciding with andiometric frequencies had exact
mensurements of thesholde at those hum frequenciles ae good as (in 2 cazes
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better than) controls. Does this support the "spike" theory -~ that complainants
have an ultra-sensitive patch of hearing coinciding with their hum frequency?
But most complainants had thresholds so far below thoseof IS0 226-1961 at
frequencies near, but not exactly on, their hum frequency that it is unlikely
that any spike could provide the 30 to 70 dB of extra sensitivity required.

The final teat was that nmmed the “earmuff battery", which functions thus:

{a} the subject's hum is accurately matched;

(b} the subject is asked if a glven pair of earmuffs significantly reduce
the artificial hum, if yes, then:

(¢} the subject is placed in a quiet room and asked if the natural hum is
present, If yes, thea:

{d) does it match the artificial hum. If yes, then:

{e) does the same pair of earmuffs alter the natural hum,

Since test {a) shows that Lhe particular sarmuffs attenuate that kind of signal,
then if the natural hum is objective it will alsc be reduced in test (e). If it
is internally generated by the subject it will not be reduced and will almoat
certainly be made louder. Hence, a subject who replies "louder” to (e) is
indicating tinnitus. Of the 8 subjects who took this test, 5 failed to complete
it {the natural hum could not be heard in the quiet room) but the remaining
three heard the hum and indicated tinnitus.

The combination of very loud hum flelds unheard by mny save the complainants,
the poor thresholds and the poaitive (in % cases) results of the carmuff battery
teat, combine to suggest that at least some hum complainanta suffer from low-
frequency tinnitua of the form of a near-40 Hz tone modulated at 1,6 Hz. The
mechanism of the tinnitus may be muscular tremor in the middle ear.

The naturs of the 1,6 Hz modulation is unclear. It is definitely not linked
with heart rate. It is so charatteriatic of these hum complainents that one is
tempted to use it as a descriptor which distinguishes tinnitus-suffersrs from
those who complain about objective low-frequency noise. The economically-
interesting implication is that use of the earnuff battery test plus measure-
ment of a subject's hum modulation may obviate the present necessity ¢f working
through expensive noise-control exercises in certain taees of hum comp ajnta.
It is also suggested that relief of scme hum compleinants' present discomfort
liea in medical, not acoustical, tremtment.
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Comparison of hearing thresholda of 18 complainante and 19 sge-matched
controls.
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