nish, and later haked 1o maure 3 nop-
comiplzamt assemibly, The impedance of
the vodee coll i rommelly 8 obome. Alo-
mirmine Tibbon was chosen, tather than
copper, becare af the selection of pmity
ratin between the mmss of the gen-
erator amd the effective mass of the
raidiator plus s air leading al the tpper
enna] 0 e working [requency specirome
A patio of onity abgheat 1000 chs pro-
teoer the highest efficlency nnd ?JII:'EI
frequency refpopse, This mbo i graph-
;:—:ﬂ;ﬂﬁ-.mfm e Fag, 1, which shows
e loes-of efbhciency, m db veérse: the
ratio. MM+ Al,), where M, i5 the
mass of the volos coil, M 13 the miiss l:!E
the ‘effective ares of the diapheogo, and
M, 15 the mazs of the air load. :

The magnet ond polo picce assexibly:

pees  an Adben Voopermeament magmet
welghing 18 Iha which supplies 13,000
gausd o the voice-oml 8T gap.
siructure i conventionul in desipn, oon-
piating of a cirdulyr steel twck plate, an
oitsihe Etesl sngeer ring, 1ostesl fronf
plate having a_ beveled 3-inch diameter
hole that forms one of the pole pieces;
and g central pole piece and maEnet au-
gemibdy: “The frame, which iy a sieel die-
formed part, completcs the low ire-
quency assembdy and his the sole pe'-
pease - o sopport the compomist parts
rigaidly - 1o the hnffe

High-Frequeney Uit

The desigii of the high-frequency wnit
was hasied on the space avatlable within
the 12-m Jow-frequency wnit.. Te pini-
piace: -unerierence -from the cone: st
ruiat he efciency of the driver, & horh-
pipe radismor’ was chosen. To maintzia
the proper phase relation at the erass-
over ejion, the driver wag located st
sibstantally the same plane as the aren
ol radintion: from the efeciive dmmec ATel
at the crossover point. The horn Jength
was then ficed at (he maximum depth
of the cope. From the boregoing Jimm-
fimns,  the ormaaver freqiency  was
chosen to be 3000 cps. For ease of
manifactnre, 1he high-frequency bBorn
apd driver were designed a8 an integral
wond Imddepenient ook to | be neogneed di-
recite o the frce of the inner. sole
picce, ingide By cons of tho low fre.
quency tmit, The hom designed is an
expineEntial t_'prE with defiection bafiles
at itz mooth, For best distribution angle
nnd mandsam. interierence. fronm reflee-
il=ms of ‘the eone, the flire Tate of the
horn was chosen 1o ot off at 18X cps.
The thiroat coupling to the diaphragm
of the driver was designed to- have 3
citofT, doe 0 [ETIYOTiGe feltnanee,
at 22000 cps. This resonance oocurs in
the cawvity betwten the diaphrige - and
compiance und the diaphmgm dome,
eoupled to an orifice which & the an-
noket eatvanee (10 the hoo. The - et
ciemcy of he bors waz mepsored 1o -he
0 dh, The scoustic loading rutio & 3 1.

The croes gt of the driver, with
e hirn and homing. s shown in Fag.
2. It i3 o dynasie moving coil type' con-
msting of a3 magnet {E an infmer anid
an omter pole pieoo L (3}, adm-

pilvrmei ain] complinnbe (4) 5 volee goil
i 5) atinched to the dinphragm, and an
peilic pealstanee ving (60, A plote-
graph of the driver n.Eme iz -shown in
Fig. § which clearly shows the dia-
phirigm and its compliance. The dimen-
giots of e finlt e ApoTOoK
[-3/8 T, dlameter i 3754 in. thick.
To achieve a gonl respomss and ex-
tenid the range o 22000 cpa, Et:i:rui.'l.r
attetriion. tmist be placed on the Jd=sign
of the diaplosem. -Since f 38 s
controlled device, ‘the total mass of the
dimphragm-and vwoice coil 1l he-kepe
extreineiy ermall. The material used for
the dizphragm b 3=, abarnmmin foll
donie - shaped” fo attmin Tighliy. The
cemiplisnce i= & part of the diaphragm
conststing  of  fangential corresations
Hatteriad a1 the i o cemetiing 1o the
i'h‘!q!E plate: The voros eotl B eldecwise-
vodns] alitodeim fibilon mads seli-sep-
poting by meara of a8 biked nsulsting
varneel, The finishal el b8 then eo-
mentes] fo the diaphragm dome.

Cromsower Metwork

The crossover network was designed
especially {or the deseribed low- and
high-frequency anits, Since the npot
impedance was chosen 0 be- § ohmi,
winch s consileral standasd do7- Two-
way speakers, the netwink notb only has
o divde the two frequency ringes, bt
slzo. mpich the lme imopedance o the
imdividual omite crosstver  fre.
ey iz 3000 eps. )

Becpstsr of good phasing  charecter-
fmice of the combined daplex spepker,
fhe network zlope was decigned 1D be
G db per etmve - To match the Bohm
ipig - inbedanee o dhie 30-o0bm high-
frequency unit, the inductince elemont
wat desgoml as gn awto tmksformer,
having & steplop tatic ol 1w 4, with
three taps for adistment of the high-
end respomse in 2 b sleps. The sche-
ratie da shown i Fig. 5 and the meas-
ured eloctrival veeponse 18 dhown 10 Fig.
6, Az will be shiwn Iater, the actiml
mevizstical  orossoaer slogpe B conaider-
ably more than 6 b per octave, The
attenuation  i5 - achigved wooustically.

Performanco

The attual freguency response of the
high- aod low-I units when nE-
seinlled together 1o - form - a  duplex
speiker system is shown in Fig. ¥ Thls
frimal assesnibly {3 showm m Fig. B, which
nlwo shows 3 felt rmg cemeniod between
the cone and the hase of the high-fre-
queney. it This el fing serves two
purposes. Frrst, it prevents for'elen mir-
ter’ [rom accumulating in the air gap,
whick would interfere with the vongs-
eoil motion, and seonndly, it acoustically
attemisatess frequencies abive 3000 eps
which nre muifisted by the sariace of the
cobi uriderneath the-felt ring. The cotbs
bined electrical and ncomstical attemi-
grom alipe ahove tht erossower trefnency
s 18 db per octave a= shown in Fig, 7,
eurve Ao The restiliant acoustical out-
put of the high-freguency unit &
senifed by curve B The slope = 1Z db

per detave below 1000 cps, which iy
the resuft of the dleciricu] network and
thie acristical low-frequency eitofl of the
hicerm: As memstered], il todal eirve i
within +3 db from 40 to X000 ope.
with the exception of fhe region betwem
=0 aml &5 wiere il ks aboat 5 i
down frn the avéerage, The ahove re-
spopse was meastred in the anechaie
chembier and represenis the “actual re-
spanse of the speaker system snclosed in
ihe G00A corier type cebinet, which-was
designed for the nrw spenker, Since (he
rearense whs recotdeld wiihant-thie bees
fit of rigid corner walls for which the
cibinst was designed, the rapmenicy - at
30 i is considerally lower i ampli-
tanle tham: i the coner-walla in & nor-
mal yoman . were wsed, The d0-tis re-
spanse meRstred  in A 1;-11-*1—-1-1 Pl
wallad room ia spprociably | wyesd a3
shown by the dotted poron of curve-A
in-Fig. 7

A pientioned enrfier, e other devel-

Fig. & The Allgc Lamsing GDIA 12-Imch do.
plexs loudspesie

f:

upment is the 802A londspenker, which
s essentinlly the same as the G01A, ex-
orpt that a° 13-inch cono-and-frune Wis
wapd, The éonsiruction iz the same finl
the performance i yopersor, The dd-
vattage gained in a larger arca ¢one s
in the tprovenent of the extreme low-
frequency Tanire. The 602A sxctends shbe
smantially flat-te 30 cps aod had g}:lud
efficiency at 20 cpn. Since a Erger 241
pomd magnet was nsed in the 13in
unit, the over-all efficiency was raized
by 2 dby, The power handling  ewpaoity
of both the 601A and GOZA is 20 watts,
gine wave] comdinmgs radiation. For
reproduction of specch and musc, how-
ever, the peak power ratiig |a ¥ watrs,
at which point noa-fineariy hecomes a
limiting factor. J

Ererng - lisfening  ieits, cousisting of
a variety of miterial, soch as pipe organ
seloections. specch, perogssion, wind and
siring instroments, yocafists, and full
orchestra, exceplivnal reality and qial-
ity are. roafisal. A~-B 1= were ale
comducked in :mﬁir:wn with “E.Inuﬁ
high-quality spex RyElrt,
teats confitmisd the messurements.



