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Western Electric moving coil micro-

phone has solved many of the difficul-
ties encountered in  broadcasting, sound
r-!ﬂ:lr-d.iflg', and puhli: address wervice, While
this microphone was a decided advance over
apparatus existing at the time of irs introduc-
tion, extensive held expertence during the
past four or five years and continued develop-
ment studies have now made poassible the
production of a distinetly better instrument,
While retaining all the gnod features of the
Er-:v'rm.u. or fi18A, type the new microphane
fi

SINL'F. its imtrosduction in o1g31, the

15 the added :d'.-':m:.'tgu of & more uniform
n:1:| uency characrenstic from 4o o 10,000
cyeles, a considerably wider range than the
fiRA, and is essentially non-directional in its
response. At the same time the microphone is
wpiller and ]ighl-:'r than the ald, and thus af
ncreased  portability and convenience. [t
differs radically from previous microphones in
,lpqi::arancc. consisting of a rwo and one-half
inch spherical housing wirh a two and one-
half inch acoustic screen held a fracrion of an
inch off the surface. This microphone is
known as the fod,

To huild a microphone thar will respond
umdforrmly fo sound pressures at s face is
quite a different ching—and much simpler—
than designing it to respond equally to sound
eoming from any direction. In general a sound
field is disturbed by the presence of the mi-
crophone, and as a resule the pressure at the
face of the microphone will not be the same
as it was before’the microphone was placed in
position. This change in pressure caused by
the presence of the microphone is largely an
etfect of diffraction. It is limited o the higher
frequencies, varies with the frequency, and is
a function of the size and shape of the micro-
phone and the direction from which the sound
waves approach the microphone. Because of
this, previous microphones have shown a
marked directional effect, which naot only
vared with the angle aof soumd ingidence, but
for any particular angle vaned greatly with
I’mtlutnc}'.

This varying in respanse with direction and
frequency rmﬁrx in a distartion of the cut pur.
In many cases—such as when used as a pick-

up frge |:I.rg-|: archestras or choruses, or n
sdpunrd p'ilth.lrl: stupcdioes —phe sl r{-l-;hillg
I!J'i: micmphl:ml: -uﬁrl:l:'l:]!r % 1:|n|:|.' a ~.|:u|| |_urr
of the rotal, The mﬂjur prare il the soqind
reaxches the diaphragm only after v or mire
reflections from the walls of the room. As a
result most of the sound arrives ar the micro-
ph{rrll.' from dircetions vther than the nornel
ane. If the response m these varons dhrec.
tions differs, the output of the micoophone
will not truly represent the sound ar the poine
of pick-up—and rhis, of course, is distoreion.
In the new microphone this direcrional is-
rortion i3 so slight as to be imperceprible.

The directional efect tor the H154 micro-
ph-ung 1% shown in I:'-Ig_l,ll'l.‘ i luer five .|:||!;||:1:1 BY;
10,000 cviles the difference in response be.
tween certain angles is 20 b, amd ar 2000
cycles may be aover i5 db. In the new micrn.
phone chis variarion has been grearly reduced,
as shown in Figure 2. Ar 10,000 cyvcles the
maximum differcnce i responise for any fwo
directions is enly abour 3 db, which is imper-
ﬂp!ih[-q tev the ear. Moreover the new micrae.
phone s -.{tsiintd tor be mounned so thar i
diaphragm is horizoneal, and rhus irs response
is perfectly uniform for all horizonral angles.
The very slight residual dircctional etfect
exists only in the vertical plane, When ir is
used for picking-up addresses or other soumls
:lrl.'il.ri:nE I:H'II}' itn the hesrrgoantal P!""":' there 1=
nev directional distorsion wharever,

This grear improvement has been made
p:ﬁnlhli:gby exrensive study of the causes of
the direcrional etfecr and the prossilde megans
of avoiding it. The directional effect is largely
a function of the size of the wacrophone rela.
tive to the wavelength of sound. I}r might be
avnided, therefore, if the microphone could
be made small enough, bur caleularions
showed thar ro make the effect neglmble ar
10,000 cyeles, the mstrument would have o
be approximarely '77 in dinmeter. While a
micraphone of thiz sige could have been buile,
its ourput would be considerably less than for
the larger indtruments, which is objectionable
it a mil:h_lphml:: :il:hi_gl'lc:l fusr g-l.'m.-r:l.l lireadd-
casting and sound picture use. The size of the
new microphone was reduced, therefore, only
ter the point where a satisfacrory ourput could

EMpranied fram Raell Labaraterrds Begand, hrader, Faidi
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still b abrained, and the remaining tendeney
i I.IEFL'I. tiomal distortaing was o erfhme i I|'|1_
q‘Iulpi rh:u.-l']l. IH. i.-r11'|1lrm|r1;=I 1 1-.F|-]\|.-r11::|| Eh'IFh::'
and by using the ncoustic screen mounted Just
in front of the diaphragm.

Srudies made i these laborarories clearly
brought o the effect of the shape of the
mwmphunu v the directional response. This
iw andicated 15 ]"igurl.- kR 'l.l.'hivtl'l. :.hl:L\L':. the
1.'m:|.|'-|.|l!m| res|Minse at a pﬁnr at the center nf
three different shaped objects of equal diam.
eter with variation in frequency and direc-
rieann o aerival. The abiscissas are given as the
ration of the diamerer of the abjpect w the
w:l\'vl.']r.'rlglh ol the sound, but the table st the
lsewttosinn im‘l'ic:uh:-l.' rI-n.- narnrs'pl:lnding Fﬂ:q_u:n-
e for dhameters of 1, 2, and g inches, It will
I woticed thar lwrh the evhinder and cube
resiile i a miarked directiomal effect, miade
more serions by the wavy characrer of the
respinisy, while the vanation in response for
thic :q.i'lh:r:' ts meuch less and the waviness has
praceically n:liuh'.'l|1|'h|.'-'l!'ll.'v.‘|-1

With a spherical microphone mounted with
the diaphragm horizontal, there would be a

hone oore Mrﬁ'nil.wmlr mu;r_,l"r.:-m 40 fo 10,000
o ﬁ'r.'lg'."n u-;.i" P B R

|¢:I'I.I.11:hl,::|' I:I:I'r I:J'll.- n:q;'rnnp: o |14.- Eimn ]'i'lgh Ful'
high-frequency sounds coming down  from
above, that is directly toward the duphrlgm.
and too low for similar frequencies comin

frum angles very much below the I'lur:l:ll_vnnu'r:l.lg
These effects have been almost completely
avoided in the new microphone, and an essen-
I'-I.:I]I':,' umniform respumse olstained from sound
-tnmi:ng 'me :||||i n.'lirvﬂ;tiunx. h}' mnunﬁng_ Ami
acoustic screen in front of the diaphragm.
This screen was di."lu'tl-l:ll'q.'fl by K. F. Homa.
now, and is designed to produce a loss in
sound passing through ir, and 1o reflect back
tor the diaphragm sound -mming from behind
the microphone, It thus compensates for the
vnequal diffractive effects and makes the
mstrument non.directional in its response
characteristics.

Besides these changes designed primarily 1o
reduce the directional effects, extensive
changes were made i the internal construc.
tion and arrangement of the microphone w
even out the response curve and to extend its
range. The general construction is shown in
Figure 4. In many of the earlier types of mi-
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Fig. y—IYfference of respowsc af the center of the

ened farmm of & cxlinder, cube, and spheve for sonnds

raniug frome differcnd Arreciross and af doferew
Sregusaeivy

cruphones, the cavity m front of the dia-
fhr:lgm introsduced an undesirable resonance.
n the new microphone rhis resonance is con.
trolled by the design of the protective gnid,
which s thar part of the outer shell directly
in front of the diaphragm. Instead of being
the sowrce of undesirable diseertion, the sril.F
and caviey have become a valeable ad i im-
proving the response of the instrument ar
very high frequencies. This grid alse incor.
porares a screen to prevent dust and magnetic
particles from enllecring un the diaphragm.

'['hc inhcn.-nr liwms |.l|.|1:' [ l'|'|.-u' J"l:l:[l.l-l:l"t-m‘l i.I'I
LA 1% }urri_ql'l_\' istFsee |:|.rI m:ﬂ{ing the dia-
phragm light in weighr and of very low sriff.
ness. It is very important thar the diaphragm
should vibrare as a simple piston throughout
the entire range. T secure such action over a
witde range of frequencies has proved in the

ast to ]Erc a very difficult problem. This
probilem has heen solved quite satisfacronly
in connection with the new microphone. No
evidence of vibraring in other modes is shown
by the diaphragm below 15,000 cyveles.

The size aml shape of the housing was
selecred with particular reference to the re-
quirements that had to be met. The size 13
such rthar rhe housing Ats closely over the

—_— —

diaphragm and thus produces little more
diffractive effecrs than would the diaphragm
itself, and the spherical form allows the maxi-
mum amount of air space behind rthe dia-
Phr:lgm, which 13 essential ro minimize the
|m|;|ﬁ|=.r11.': 4] \'iillill IHJH. Tus '|.'rr|:'|.':nl resaiEinee
within the case, an acoustic-resstance baffe
is provided o divide rhe space into rwa pars.
A tibe, with 1ts outler ar the back of the
housing, serves the double purpose of equal-
izing the inside and atmospheric Ere.-.ﬁl.m:i.
and of increasing the response of the insrru.
ment at low frequencies.

The acoustic sereen thar Compenites finr
the directional effects is mounted over the
grid in front of the diaphragm, and is thus an
additional protection for the diaphragm. This
places it in a vulnerable position, however,
but 1t 15 designed to withstand considerable
shock and the acoustic sercen itself i a sepa-
rate unit and easily replaceable. The terminals
of the microphone are ﬁrﬂviull:-.l in the form of
a plug recessed in the housing behind rthe mi-
crophone unit. This .llrf;lnftm:nt provides
protection for the rerminals and serves m
conceal the cunlle:‘:!ihu _j;h.'ln'...

1114;n||13|15ni.ng mw;ln.'h il ﬂr'rcllr Mg
stiiddies have cthus mot 1|n|}' mizade 1t |l|m-.|.h|¢' ({1
provide a microphone that s smaller, more
easily handled, and more attractive in appear-
ance than previous types, but have exrenided
the frequency range and reduced the direc.
rional effects 1o a point where they are
imperceprible. 1ts convenient form and desir-
able characreristics make the new microphone
suitable for practically any rype of service.

PROTECTIE  ACOUATIC  DLAMRAGH
L T SCMEEN o AND COW
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Fig. 43— Simplifiod croge-sectivnad sice of the wone
sfrrecitanad ma'q'lulrr.ﬁu-lf-'



Acoustic Baffle Assembly

hf new "L"l.'-.-_'\h_'rn |"'I|:frr|c -"n_'l:m\.'rir H-:.FH:

Assembly enables vou o E'_n:'t'rh Increase

at small eost — the usetulness of VEur
Western Flectric 304 Alic r||]1|'|1|r'|1..

N\

A

Y

Electric GI0A Mis

Waate ophone  [able
mepuntngl  wilk Reouits Badlle, fpg arnd
ECTETE TEICas.

For this small additional imvestment you
can gonvert, at will, vour 6324 into a semi-
directimnal |'|'|i|;r|:p|,:-'|'|.rr|h_-, Here 15 am appor-
runity to obtain whar, in effect, amounts to
1w MCTOPhOnes 11 one.

Fieled EX[ETIENCE with the &304 has |'|.'::'|.'l:|.'i
its exceprional non-directional response, es-
pecially where a wule angle of pick-up is
desired, With the new Acoustic Haffle Assem-
hly—designed by Rell Telephone Laboratories

the 6304, converted into a semi-directional
microphone, has a response comparable to
the Western Flecrric 512A. Typical J'I.‘hE(ﬂ!.‘.l!
curves of the 6304 Mhcrophone (with the
Acoustic Baffle Assembly) are shown on page
# and may be compared with those of the
fmBA Microphone on page 5. The studio
be hmql.u- for the fizoA with this new equi
ment vk similar fo that c:lllpl-::-\ {'u:i Ic:r I!ht GiEA.

Few Parts Meeded

The parts necessary to make the conversion
are few in number, They consist of the 5A
Transmitter Arrachment, the A Transmitrer
Attachment and the 708A Adaprer.

The 7A Transmitter Arrachment 15 com-
i'h.--«.;_..: wif 31, " baffle, a ehromium ring to ong

side of which rwo thicknesses of alk screen
are artached, and three serews with washers,
The 74 Arrachment mav be veed either with
or 'I.l.JI]iIII.'I the chroamium nng and srn:enmg
Omission of the r||1i5 :::rl screening results in
the higher frequencies in the range if from
000 1o Booo cycles becoming more pre.
dominant, as will be observed from the curves
.‘\.hlr-.'- B el IJ|.|: I::.l:|l:a-'|'-ir|J__: e

The oA Transmmtter Attachment 15 a swavel
Jont which permits the angle of the micro-
phane o be varnsd, This allisws the micro.
phone to be pointed ar the sound source. A
hl'ﬂ.'-;.';:'l..'i |r=-|."-|.i|1¥r AFFANgEIMene haslds the swivel

Wesiern
remantng wilh Acoustic Balfe.

Elpctrie G30R Microphore (oce

_i1|5|r11 m.-l.'u:ql:c at the desired .‘I.I'IH]E. The ';1::-3:'!-
.."|.n.‘|.:|||:|"r 15 wsed between the 5..'1. Transmitter
Attachmenr and the 442 tvpe jack.

Conversion Is Simple Procedure

The procedure necessary to make the con.
version is very simple. All that 1s required is:
first, remove the acoustic screen from the
I':.|.'.|t,‘:-.-"|. ."ulirn|||]|.||:r.|:. !";-I:-:_'llrnl. [‘ll.lH 'Iht ',I.u"t
Transmirter Artachment on the stwls and



secure it in };:]
mitter Atrachment into the top of the micr

ace with the three screws provided for thar purpose. Third, screw the 93 Trans.
icrophone mounting and insert the 7084 Adapter

between the gA Transmitter Atrachment and the microphone jack.
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For Further Information regarding Western Electric Mic b
Assembly described in these pages vou are requested to address any of the VWestern Electric
distnibutors listed at the bortom of this page.

LEESE

Db Am WO B TEE USITLD BT TE

GTa

b3 R

ELECT PI.IE COMPANTY
Giensral (Hllaess 430 Lagingieon Avenus
Maw Task, M. ¥

Fosanhas DHeT s LT
Terermatiomal Srandand Efecrric Corporation

AT Brwad Siresl, Neow Tarck, U, &, &,

Frizard b L. B, &

wes and the Acoustic Baffie

Nortters Electric Company Limiited

frenrrsl Hales Qilsssi V230 Hheares hicesi, Slasiresl. . 4.



