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NEW HIGH-FIDELITY HEARING-AIDS

Familiar audio amplifier design, and the use of Rochelle-salt-crystal mikes
and ear-units, combine to produce a good sideline item for Servicemen.

CRYSTAL LOUDSPEAKERS

BATTERY
; LIMIT

: =
CRYSTAL EARPHONE CRYSTAL BONE-CDNDUCTOR

Fig. A. Front view, The line-power wnlt weight 4 the: the batiery unlt, L

-
L
-
-
-
-
=

Fig. B, Rear 'I_'.i.l;l'. Bolh uni!: have fip-facks enabling 4 pertons fa lishen-Tn.

U.EFHE.G\. INDI'\-INRL

S H
Q Lma COMPEN "'flﬁl_‘“‘,‘;. W 1FS
TAL 5 ﬂoa-_ , S5 c ]
[ X1 i

OUTPUT
THAMNS,

EAR- UWIT
TIP-JACKS
i
10} T
.sm.n. Re
. (el 11 A M= M t 3
b I 0.5 '
b — AME P Ag-DC
S | & i -5
L ces-me-A [ 4
>
- —~— AC-DC MODEL~— NSV A C-DC

Fig. I. A frequency compensptor afferds comiderabls contrel of frequency responis fo it Tndividusl
sai-teiponie characteristics

206 RADIO-CRAFT for

come to the aid of the hard-of-

hearing, The audio amplifiers that

constitute zoeh an ezsentinl ele-
ment in radio reception have been re-
fined to meet the particular needs of
those whose hearing is below par, New-
est developments in this direetion are
shown photopraphically in Figs, A and
B, and by eciveuit in Fig. 1.

RADIU technique at long last has

BATTERY PORTAELE

Of the 2 typesz, both of which have
their mdvantages, the battery unit—
ghown ot the right in Fig. A and at the
left in Fig. B—meetz the need for a
high-fidelity hearing-aid which may be
used any place without any dependence
whatsoever upon & current source other
than its self-contained batteries (which
are gnid to last 1 year). This recom-
mends the unit for use at the theatre,
at bridge games, ete.

An outstanding feature of the battery
unit, which due to itz zelf-contnined
batteries is o little lavger than the A.C.-
D.C. unit, is the exceptional fidelity it
affords. First step in achieving the out-
standingly excellent reproduction ex-
hibited by the models tested in Radio-
Craft Inboratories is the nse of a crystal
microphone as shown in eirenit A, Fig.
1. Resistance-capacity coupled amplifi-
eation, the 2nd step, helps maintain this
fidelity straight through te the output
terminals,

The Srd and concluding link in this
high-fidelity ¢hain is the use of o crystal
reproducing unit, This may take the
form of a standard ear-phone with
which almost everyone iz familiar and
which s shown at the left-center in
Fig. A; or, it may be a crystal unit of
the bone-conductor type, right-center
in Fig. A, which is designed to press
against the mastoid bone in back of the
ear and ordinarily is readily concealed
by the hair.

EAR-RESPONSE COMPEMSATOR

No two people have identically the
same responsc choracteristics: overy-
one, even though he may hear oxactly
the same sounds, mentally interprets
these sounds differently. How much dif-
ferent then must be the sound percep-
tion characteristics of thoze whose hear-
ing is impaired; some people hear
sounds better in the upper-frequency
registor, others in the middle register,
still others in the lower register, and
them of course perzons exhibit the
numerous posgible combinationg of these
characteristics. For this reason a “com-
pensator' i8 incorperated in the am-
plifier cireuit, Its terminals are resistor
R and condenser C in Fig. 1A. In a radio
=et this would be called the tone control,
In a hearing-aid it becomes an indi-
ridual compensator, and a convenient

{Continned on page 256)
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there's more than

wrapped in
that tiny tube

CORNELL-DUBILIER type BR sionds at the peok
of twenty-eightl years of copacilor progress. In
over all length the “Blue Beaver” measures just
245" Yet this mighty midget has been designed
te give the kind of dependable service you'd ex-
pect to find only in the lorger units. The perfect
replacement filter for the man who refuses 1o
compremise quelity for the scke of saving a few
pennies. Mo fear of free coll bocks when C-D
capacifors ore usad—because since 1910 G-I hes
stood lor quality in condensars,

Check zome of the outstanding
features that kave made the type
BR eleclrolptic the mos! populor
serviceman’s capaciler,

1—Eleeiro-chemizal elching: elimingtes corrosion

d=—Hi-lormatien process: ailords higher veltage
breakdown

J—Hi-pressure centrifuge: assures better impreg-
nalion; lower power-lacior

4—Hi-purity aluminum oil; affords better direct
currend leakoge recovery

ﬁ—szlpur-pu.rﬁy cellulose separalor: gives longer
life

B—Rigid chemizal coninol:
parformance

1—Double agelng: mssures stable chorocteristics

B—Special vonl: guaraniees salely under all op-
orating condifions

And most important of all the
unit is priced so low that no
one ean afford not fo use this
qualify capacifor.

guorontecs uniform

Catalog No. 18] just off the pross describes these
and other capacitors in the complele ©-D Hoe in
detail. Seod lor your copy leday. And remember
when buying copacitors insist on C-I'e the pion-
eer condenser line, copled, imitated, bul never
duplicaled,

PAFER « MICA « DYEANOL « WET & DRY ELECTROLYTICS

CORNELL-DUEILIER

ELECTRIC GGHPOR}! TIoN
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NEW HIGH-FIDELITY
HEARING-AIDS

(Continwed from page 206)

|I moeans of adjusting the response character-
istie to soit individual ears. Potentiometer
R, set by means of a screw-driver from
underneath the chasais, when onee fdjusted
| to suit the owner of the hearing-sid, does
| mot require Turther adjustment.

AC-D.C, HEARIMNG-AID

The electric model shown schematically
in Fig. 1B has all the circuit cloments nnd
features mentioned above in connection with
the battery model; except that load resistor
Br in Fig. 1A iz replaced by an impedance,
Chs, in the circnit shown.in Fig, 1B. The
electric model of course may be operated
on any 115-V., A.C.-D.C, power line but a
power outlet must be conveniently avail-
able in order (o operate this unit. The

unit recommended it for use by the bed-
ridden and for use in offices. In order to
reduce the weight to a minimum, filter
resistors Rs are wsed in place of the iron-
core chokes that would otherwise be needed
in the power supply.

In eonclusion we wish to point ount that
these hearing-aids do not have the annoy-
ingr-backpround noige that has accompanied
most preceding tvpes of hearing-nids. Fur-
thermore both units are amazingly sensitive
with sufficient output to rattle either the
earphone or the bone eondoctor. In prae-
tice however the load uwpon these reproduc-
ers afforded by wearing them prevents such
rattling (which of course would oniy ocour
with the volume control near moximum])
A soft-rubber stud, center-perforatso, im-

Servicemen as being parcticularly suitable,
bBecause of thelr exceptionally fing response
characteristics, for listening to orchestral
and other wide-rnnge programs: being re-
produced by radio sets or electric phono-
graphs.

This article hos bosn prepoved from detn
supplied by contrtesy of CrystalEAR, Ine.
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economy, compnetness and eficiency of this.

proves the performance of the earphons | Minnesota
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RADIO HELPS TEST
HEARING-AIDS

This article is devoted particularly to hear-
ing-aids and especially to a newly developed
method—using Radio instrumentalities—
of making electrically-operated hearing-aids
to order in the laboratory. Here's good
data for Servicemen interested in sidelines.

E. J. MYERS

T iz well-known that hearing impairments differ very
materially in their degree, their physiological nature and
their variation over the speech frequency range. Some ears
have relatively better hearing at the lower frequencies

but poor hearing at the higher frequencies. Others have
p relatively uniform losz over the entire frequency range.
In zome cases, the low-frequency hearving i= very poor as
compared to the high-frequency zenzitivity. In any case, the
exact nature of a hearing impairment is peculiar to a given
individunl, These different typez of hearing losses can be
charted graphically by means of an audiometer, which mens-
pres the threshold of hearing at different frequencies. It s,
therefore, obvious that the same type of “hearing-aid"
(microphone, amplifier and earphone) charaeteristic will not
provide the maximum help for different individuals.

It iz difficult, and in some cases impossible, to predict
from an “asndiogram” (the nudiometer’s graphie record),
except in & general way, the type of amplification character-
istic a hearing-aid should have to give the most satisfactory
hearing-nid service to any given individual. One very im-
portant ftem of Information not obtained with the audic-
gram, is the reaction of any individual to the various types
of amplification characteristies which may be available. In
many instances, this reaction will be o most important factor
in whether or not o hearing-nid is satisfactory.

TEST PROBLEMS

The first problem to be solved in building individual hear-
ing-aids to order in the laboratery was to find & way by
which the hearing-nids themselves could actually be made
so their characteristics would cover an extremely wide band
of entirely different hearing-aid possibilities.

Mere lowdness alone doep not necesnarily help to solve o
hearing groblein. More often than not, i s a decided detri-
went, Londwess must be intelligently applied, and i must
compensiate to the best possible degree for the individual
hearing problem of the perzon who 8 te wee the hearivg-
pid. Thin mecns that hearing-aids soest be built fo definitoly
predeterniined characteristica in the laboratory.

When n method of accomplishing this was perfected, the
next and equally diffieult problem was to provide some means
by which the one person for whom the hearing-aid was to be
maede, could determine how he waz poing to henr with it
when it was completed. The Radioear “Selex-A-Phone”, hy
E. A. Myers & Sons, was finally developed after years of
research, and iz an instrument designed to utilize a large
number of predetermined henving-aid amplification char-
acteristics when making an analyvgis of an individual's hear-
ing-aid requirements. Thus, from a wide range of pozsible
hearing-aid characteristics, the most suitable characteristics
can be determined for any given individual.

FERSOMAL TEST
In actunl use, 3 different types of carbon microphones are
pleced on the person of the individual who iz having the
analysis made. It is important with this type of analysis that
these microphones oecupy a position similar to that which
(Continwed on page 250)
RADIO-CRAFT for
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Fig. A. The matter ''Selex-A:-Phope'' radio sauipment checks hoar-ald against
human ear for frequency ranga, [ntenslly, afe.

Fig. €. The “intemifier’” [electromechanical amplifier) bain
adjeled agaimit an cicillator and level indicater ([dec
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Fig. D. An "artificial ear™ [arrow) checiy lrequency reiponse of compleled
hear-zid.
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ANTI-NOISE COUNTERPOISE
ANTENNA SYSTEM

{Toentinged from preceding poge )

mothod vsed to evaluate the noise-reduction
performance of this antenna system. Mens-
urements were made using the set-up shown
in Flg. 5. In this circult o signal generator
is shown being npplied to the power cord
of the receiver. The sensitivity of the re-
ceiver to this signal is then measured both
with a normal antenna and with the counter
wire noise-reduring antennsa,

In Fig. 6 i3 shown a curve of attenuation
vi, frequency: the ratio of theze 2 sensi-
tivities is & messure of the effectiveness of
the noise-reducing antenna.

CREDITS
The engineers previously mentioned in
this article. recognize that considerable

work has been done by previous experiment-
era and acknowledge indebtedneszs to Messrs,
W, L. Carlson, W. H. Conren and D. E.
Nnson for valuable assistance in this work,
Some references to prior art follow:

Fessendan, 7427807 Taglor, 1,468.040%
Conrad, LS1T22%; Weinberger, 1,736,337 ;
Miller, 1872437 ;: Laoftis, '1,905,152: Alax-

ander, 2,004,646 Hevernge, Re-13,784; Da
Monge (British), 455,187 ; Wireleas Ape, July
1814, pp. BR0-842 : Radio Retaiding, Jung 1996,
pir. i,

Thiz article has been preparved from datoe
supplied by courtesy of RCA Mfp. Co.,
ROA-Vietor Div.
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(Continved from page 207)

would be occupied by the microphone of
the completed hearing-aid. Under these
conditions, the response of the microphones
is not influenced by any sound reflections
which might be present if the microphones
were to be used in close proximity to a
hard plane surfice. Each of these micro-
phones is so arranged that it ean be con-
nected with any one of a mumber of electra-
mechanical amplifier units which, in turn,
can be connected rapidly with any one of
a number of different reproducers of both
the eir-conduction (*enrphone') and the
bone-conduction  (Moscillator™) type,

Since hearing memory is generally rather
short, it is highly desirable that these
changes in chargeteristics be produced very
rapidly. Provision is made for changing
the complete characteristics of the hearing-
aid by throwing a single switeh. Algo, 3
switches may be thrown simultaneously,
changing 3 separate cirewits, with a corre-
spondingly larger slteration in the char-
acteristica of the hearing-uid. In this way
the individunl whose hearing-aid character-
istics are being analyzed can make ap im-
mediate and  direct comparizen  between
widely warying characteristics, selecting
the one which gives him the greatest degree
of articulation. The method and apparatos
uzed in this syvatem and illustrated by Fig.
B are covered by United States Patents,

TESTS OM COMPOMENT UMITS

In Fig. E a microphone testing chomber
ig illustrated, with a partially-finished
Radipear microphone in plaee. After it has
been made to meet the neceszary electrical
and acoustical qualifications, it can be ae-
cepted for further tests,

An “intensifler" (an electromechanical,
tube-leas amplifier} test is illustrated in
Fig. C. This intensifier has been built with
certain definite parts designed to produce
certain mechanieal and e¢lectrical results,
indicated by the original Selex-A-Phone
analysis, One of the adjustments, which is
0 extremely important that it must be held
to’ within G7100,000-inch of absolute ne-
curdcy (or only 1/67th as thick s o sheot
of common writing paper) is made electri-
cally and does not change in service. No
attempt is made to chonge the efficiency or
tone guality of the intensifier by adjust-
ment, Changes in tone guality and efficiency
are obtained by variations in desipn and
construction which are entirely too complex
to be dpplicated by means of adjustments.

In the eonstruction of the mininture re-
ceivers for wse with these hearing-aids, an
“artificial enar” as illustrated in Fig, D is
emploved, This artificial ear reproduces the
chargeter and sensitivity of the human ear,
zo for ag its reaction to amplified sound is
concerned, “Listening” to each ear-piece,
it gives an aceurnte, mensurable indication
of itz performance under conditions equiv-
alent to those which will be experienced in
actuanl use,

ASSEMBLY TEST

Having completed 8 units for the con-
struction of the desired hearing-aid, the
aszembly then poes to one of the Labora-
tory's Master Selex-A-Phones (see Fig. A),
where each unit -is subjected to checking
with the homan ear. No part of the Inbora-
tory procedure can depend upon the human
ear alone but the human ear is o valuable
adjunct to the vge of the proper test equip-
ment.

Laboratory technicians then make final
teste on the completed hesring-aid. So that
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will not be influenced by outaide noines, or
by improper acoustical conditions within
the roeom iteelf, the complete hoaring-nid is
housed within a sound-preof booth. The
{ost frequencies are then introduced within
the booth snd the efficiency of the hearing-
aid iz recorded at all of the important fre-
quencies. Frequently instrumenls which
hove successfully passed covery other test
to which they have heen sl.Lluu'tmI fail to
measure up to the stapdards required in
this finnl test.

A-B-C's FOR "AID" USERS

In closing this deseriptlon of n modern
hearing-aid laborntory, it I8 only fair to
mention a few words of enutlon regarding
whitt even the flnest of the modern Instra-
mental aids to hearing can and énnnot be
expected to do,

1=st—It won't give
hearing.

Snd—It won't supply néermal hearing.

Srd—It will not provide undisforfed
hearing.

4th—TIt can't he expected to operate
at peak eficiency in group conversa-
tions or in avditorioms where acoustical
conditions will influence the results.

th—It will never dellver its maxi-
mum serviee unless It {8 given reason-
abla enre—including o check-up ot the

Inboratory about cvery vear.

Bth—MNo aid to hearing s evor the
cegquivalont of the unimpnired ear,

Tth—It will prove to be ap great n
blessing to the user's family and friends
as it will to the Individun] whose hear-
ing is impaired.

Bth—Acknowledge your hearing im-
pairment. By attempting to conceal its
existence, through = mistaken ijden of
“oride,” you will discover—too late—
that you have fooled only the most im-
portant individual concerned. That in-
dividual is younrself!

gth—Everything which can be done
to prevent the progresa of n hearing
impairment or to allavinte nn existing
impairment should be undertaken with
the guidance and upon the adviee of a
competent medienl authority.

If these facts are known and understood,
anyone who finds that he can use n high-
qun]:t:,- hearing-nid to advantage, should
obtoin that hearing-aid at once and use it
to the fullest extent of Its eapabilitics.

This article kas been prepared from data
supplied by courtery of E. A. Myers & Sons.

anypone natural

F.q E In a sound-proof chamber, tast frequencies
are picked up by the hear-aid mike,
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