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ACUITY OF HEARING IN SEARCHLIGHT AND OTHER PERSONNEL 
REQUIRING GOOD HEARING. 

By MAJOR'T. A. CLARKE, M.D., F.R.C.S.Ed., D.L.O., 

Royal Army Medical Corps. 

DUTIES which require good hearing for their performance require per
son.nel with good hearing. Defects of hearing are of frequent occurrence 
in the normal population and in the" normal" soldier. Methods of testing 
at present in use fail to discover many of those with defective hearing. 
There is waste of time in training unsuitable personnel or a needlessly low 
standard of efficiency. An improved method of testing and selecting men is 
required. . . 

These are the considerations which have prompted the preparation 
of this paper. . 

Medical categories in the Army permit men with substantial defects of 
hearillg to be placed as high ·as AI. The ·A.C.L of November 23, 1940, 
made it to some extent easier to deal with men with grave defects of hearing 
but left little changed or unchanged in the position of those with lesser defect. 
While it may be argued that .this is inevitable when so many other factors 
of fitness and capacity have to be considered it would appear that consider
able difficulty must arise when deaf men are posted to units or dlltieswhere 
keen hearing is necessary. 

Many men whose hearing is considerably better than thl'!!t which would 
place them in Category B6 (forced whisper from behind using both ears 
at less than ten feet} have difficulty, for example, when placed on night 
guard duty. But I have particularly in mind the case of men posted to 
Searchlight and similar units where, as air sentries or spotters or listeners, 
keenness of hearing is highly desirable. 

As an otologist one has forcibly brought home to one the frequency of 
deafness. Moreover audiometric investigations of whole sections of the 
community, both in this country and in America, have shown that a sub
stantial proportion of the" normal" population have impairment of hearing 
in a cliriical or sub-clinical degree. In normal life some degree of deafness 
is often unnoticed; sounds are louder than they need be. For example, 
it will usually not be noticed that a man is deaf when he hears a conversa
tional voice at only half the distance of a man with normal hearing. But 
a spotter or listerier who only hears ail enemy plane at half the proper 
distance will impose a severe handicap upon his searchlight or gun crew. 

INVESTIGATION OF UNSELECTED "NORMAL" TROOPS. 

With these considerations in mind I have examined one hundred un
selected members of a Searchlight Training Unit. ·The average age of these 
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136 Acuity of Hearing in Searchlight and Othe1' Personnel 

men was 25 years, varying from 19 to 37. Their Medical Category was 
for the most part AI, but a few were in lower categories, appropriate to 
the slighter degrees of defects of locomotion or ability to undergo severe 
strain. ~one was in category B6, the special category for the partially 
deaf. All these men were in training or had been trained as listeners or 
spotters, positions which require good hearing for· spotters'not less than for 
listeners. 

Method oJ Examination.-Each man was asked in a sympathetic manner 
if he had ever had at any time any aural trouble. He was then similarly 
asked if his hearing was in each ear normal. The ears were then inspected 
with an electric auriscope ; no attempt at treatment of any sort was made, 

,the object being to determine the hearing prevailing and nothing else. 
In particular, cerumen was not removed although in a few cases it was 
responsible for deafness and in more cases it prevented a full inspection 
.of the membrane. This will be referred to later. 

The hearing in each ear was then tested with a Western Electric 6A 
pure tone audiometer, utilizing the frequencies 128, 1024, and 8192 cycles 
per·secemd. Other frequencies were used if an unexpected result was 
obtained or to determine the abruptness of a high tone loss. Results were 
recorded in loss of hearing, decibels from the normal. 

For the purpose of the analyses in this paper the hearing in each case 
was then classed as good, fair, moderate, poor or bad. For this the hearing 
for the 128 and 8192 frequencies was taken into account but chief import
ance was attached to the middle, 1024 cycle, frequency. This 1024 fre
quency is generally accepted as the tone which best (but by no means per
fectly) indicates the hearing for common composite tones or noises. These 
standards, good, fair, etc., were entirely arbitrary but the average loss in 
decibels for the 1024 frequency for each was: Good, 3 dbs. ; Fair, 10·5 dbs. ; 
Moderate; 17·5 dbs.; Poor 27 dbs.; Bad, appreciably greater than 27, 
averaging 37 dbs. loss. 

Each six decibels loss reduces the distance at which a sound can be 
heard by one-half, i.e., loss 6 dbs., hearing, distance one-half normal; loss 
12 dbs., one-quarter, loss 18 dbs., one-eighth, and so on. But caution is 
required in translating.loss of hearing recorded in decibels into loss of hearing 
expressed in ,terms of the fraction of the distance at which the sound would 
be heard by a normal ear. > Sound reflections and standing waves may upset 
the calculations and, . very important, one must note that normal acute 
hearing is usually masked by background noise. The more noisy the place 
in which comparison is attempted and the less the degree of defect present, 
the more the comparison is made difficult. But the figures are useful to 
indicate the standards employed. 

In the table appear the results of the investigation; it will be seen that 
46·5 per cent Qf the ears tested could not be described as having good hearing. 
One should aim at a standard as high as reasonably possible but, if it be 
objected that the standard is too rigorous, it remains true that \ 24 per 

. . 
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T. A. Olarke 137 

cent of the 'ears tested had hearing which could not even be described 
as fair. 

RESULTS OF INVESTIGATIONS, 

lOO Subjects - 200 Ears" . 
(Unselected spotters and listeners from a Searchlight Training Regiment,) 

Good. Fair: Moderate. Poor. Bad, 

Individual ears, grouped according to 
Acuity of Hearin.g ... ... . .. 107 45 14 24 10 

Subjects with Good Hearing in Both ears ... 
53.5% 22,5% 7% 12% 5% 

Subjects with ~ood or Fair. Hearing in 
40% 

both ears . .:. ... .... ... 69% 
100 Subjects, grouped according to Balance 

of A cuit)' of hearing in the two ears (for 
the pure tones tested) ... .., 63 26 2 3 6 

63· Subjects with Good balance (for the pure 
tones tested) grouped according to 
acuity of hearing '" 39. 15 1 7 1 

62% 24% 1.5% 11% 1.5% 

It will be observed that I have considered not only the actual acuity of 
hearing in the ears tested but also the apparent balance of acuity between 
the two ears in the individuals tested. The appraisal of this balance offers 
considerable difficulty when the pure tone audiometer is used and I doubt 
the value of the results given for this balance. This question which, of 
course, arises in the selection of "listeners" (sound-locators-S/'L crews 
Nos. 7 and 8) will be considered again in the final section of this paper. 

Relation of Finding8 of Hearing Defe,ct to Subject' 8 History and Statement.
It is noteworthy that the presence or absence of a history of aural trouble 
is an unreliable guide to the hearing and that a man's statement that he 
has good hearing is also UIireliable, particularly when the lesser degrees of 
defect are present. Thus of ten ears with bad hearing, nine were stated by 
the patient to be abnormal, of twenty-four ears with poor hearing only 
eleven, and of fourteen ears with 'moderate hearing only one was stated 
to be abnormal. 

Place of Ot08copic Examination.-Otoscopy is essential. In a number of 
cases wax is causing obstructive deafness and the subject is quite unaware 
of the fact. In clinical otology it is usual only to remove wax if it is causing 
symptoms (irritation or deafness of which the patient complains) or in order' 
to expose 'the membrane. In these 'men, whose duties depend upon their 
hearing, wax; should be removed on sight if it is present in any appreciable 
quantity and certainly, before it approaches the completely obstructive 
(deafness-producing) stage. For this reason the otoscopy should be re
peated every three months. 

Otoscopy will also reveal active aural disease and the'residua of past 
middle ear disease, but if it is used as a basis to assess the hearing very 
large errors in both directions will occur. 

Te8ting of Hearing.-Thattests of hearing in current use fail to discover 
defects is well known, a. fact supported by the results of this investigation. 
The conditions under which tests are conducted make for very wide varia-
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138 Acuity of Hearing in Searchlight and Other Personnel 

tions in. results and the interpretation of the terms "fofced whisper" and 
"spoken voice" vary with the individual whim of the examiner, again 
varying the results which are still further vaI:ied by the vocal power and 
clarity of diction Of the examiner. 

The watch-tick gives results which vary very widely with the fluctuating 
conditions under which the individual tests are performed; moreover, the 
hearing for the very high frequencies of its components, is an unreliable 
guide to the hearing for lower frequencies. 

The pure tone audiometer, used in this investigation, is: an expensive 
instrument. It is perhaps needlessly accurate and tests with it are rather 
time-consuming. '. It does not lend itself to anything in the nature of mass
testing. Moreover; the hearing, for pure .tones is not necessarily that for 
composite sounds. While the 1000 cycle tone may be accepted as "repre-

4 sentative" and the best indicator, it remains true that the best test stimulus 
is the sound which it. is desired to estimate (as, for example, speech) or a 
reproduction thereof. . 

The Dimini$hing Speech Audiometer.-I suggest that a leaf be taken from 
the books of some of the more progressive Education Committees in this 
country and America who submit their children to routine testing of hearing 
by Diminishing Speech Audiometers. These are essentially gramophones 
producing series of words which commence at an intensity 30 decibels above 
the normal threshold' and decrease in 3 decibel steps to an intensity below 
that threshold. The sound is led to the subjects by headphonf¥l and up to 
forty can be tested simultaneously. The complete test of both ears can be 
made in fifteen to twenty minutes and obviously the method is applicable 
to very large numbers. It makes a negligible call upon the intelligence .of 
the subjects tested and all arrangements for· testing and actual testing 
could be carried out by a specifically attached' orderly. 

The cost of these instruments approximates to £40, but I suggest that 
it might be possible to obtain instruments on loan for the duration of the 
war from Education Committees whose work is, at least in evacuation areas, 
at present to some extent curtailed. 

Hearing for that very composite sound, speech, probably affords an 
excellent criterion for the hearing for other composite sounds but,·in particu
lar case/?, as, for example, in the Searchlight Crews under consideration, 
there should be no difficulty in getting special sound records made-in'this 
case the sound of an aeroplane, interrupted in very slow morse, decreasing 
in three deci~el steps. A good balance of acuity in the two ears for such a 
test might well enable one to pick out initially the best potential listeners 
(7s and 8s) if, as may be the case, intensity differences, and not time lag or 
phase differences, is the important factor when sound locators are in use. 

But the essential test for listeners is. of the binaural sense and, for that 
test, it is probable that simultaneous binaural stiml1lation-as by the 
Savage Trainer-is necessary. Further work might lead to a test which 
would determine both the acuity of he~ring and the binaural sense. . 
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T. A. Olarke 139 

CONOLUSIONS AND REOOMMENDATIONS. 

It can be accepted that efficiency will be increased if duties which call 
for good hearing are performed by men with good hearing. 

It has be.en demonstrated that defects of hearing are frequent. and that 
methods at present in use fail to discover them. 

Men who are to undertake duties which particularly require good hearing 
should be subjected to a preliminary otoscopic examination and to tests 
of hearing by the Diminishing Speech Audiometer. 

The otoscopic examination should be repeated every three months. 
The audiometric testing should in the first place for a definite short 

period be on an experimental basis in a selected area. This would necessitate 
(1) an otologist who would in part 9f his time generally supervise the work 
and surv.ey the results; (2) an N.C.O., specifically allocated, who would 
conduct the tests and (3) a speech audiometer with the necessary supply 
of records and needles. Given facilities and aggregations of troops, one 
audiometer (which is readily portable) could be used for up to a thousand 
tests a week. 

I wish to express my indebtedness to Colonel K. Comyn, M.D., late 
R.A.M.C. ; to Lieutenant-Colonel C. G. Darvey, M.C., R.A., and to Major 

_ W. F. J. Harvey, D.F.C., R.A. 
From them. I have received help but they are, of course, in no wayrespons

ible "for the results, conclusions or recommendations. 

fAR MY 

lbQ~~~~rlo 
SCHOOL OF HYG~e.NE~ 

~ !\KEN lNTO UBAARY ----.. -~.-

. 'oT TO BE TAKEN AWAY, 
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