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AR and high fidelity

From its Noepbon ACoushc Re-
soarch has had a strong interes!
N DASIC réesaarcn. its pnmary
goal was 10 apply the body of
scentiic knowiedge In auco
AcCOuUsSHCS, and relaled Seids 0
the design Of IouCsSpaakers 1o
home use. In doNng 80, AR was
abio %0 NoOrporale signficant
CSCOVEnas and developments
of its own, wheéde aporopnate.,
Mo COMMBrcal procuCts

That AR achwved a substantal
Mmeéasure Of SUCCOSS 15 a matier
of recorg. The aCOUSAC SUSPeN-
$i0N Sysiem and the hemaspher-
ical dome hgh-frequency uni
wore mtroduced by AH, as was
the frst commercially successhul
tumtable to MCOporate Inoe-
pondent SuSDerS0onN Of Dialter
and arm, Now, S0me twenty
years later, the great magorsy of
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Hhe speaker systems On saw
Mroughout the workd arne based
On e SAMS S00USHE SuSpeN-
SO0 PANCIDWe, &NC Mary maxe
U0 Of COme racafor twoolons as
wedl. Very fow modem turntadio
have NOt Dorrowed foa-
tures fom the AR tumtable

AH'S DNG-SIaNaNg Ojecive
nas Deen e accurate reproCiuc-
BON Of souNgd In the home. ACCy-
raté Sound redmoucon was Srst
Mace a reaity under the Closely
controled condtions of the
aboratory. The lessons and
IChMHQUes BaMmed wen sub-
sequently incCorporaled into
products thal ssgndcantly im:-
oroved the realsm with which
MUSIC COUNG D reprocucea in
e NOme

To ilustrate the degree of accu-
racy of sound reprociuCchon that

AR speakors made possible, AR
staged a numbor of ive versus
rOCOroRd CONCEns, M which the
sound from AR speakers was
compared drectly with the
sound of Tnve muscans. iInvan-
ably most of t™he audence was
JNaHse 1o 1od rve from recorcnd
Smulated tve versyus recorded
SIS Nave always played an im-
portart part in AR's laboratory
doveiopment and Quakty control
programs

SUCH 1SS contnbute sigrf-
cantly 10 the ¢®ort 10 acheve ac-
curacy of sound reproducton in
e HRoMme. Mowever, 1or the ut-
maie Cegree of SUCCass, CONg-
BONS MuUST SHI DE quite findly
controlied, by means of elabo-
rate oQuUpMENt and Sophiss-
Cale0 hest proGecurnas, largaly in
Qraer 10 aocount 1o room &l
oCts. It s apparent therefomn that

sgrehcant now stops 1oward the
ultimate goal of musiCal accu-
racy i e home must NeCessar-
Yy bé Dased on lreatng the
DUSSDOEOT MOOm COMDINAION

a3 pant of the playdack system

The AR-10+ 5 a niw SDO ke
sysiem rom ACOoustc Hesaarch
thal addresses tuol 10 thede
conserabons. Under actual is-
ung condnons, the AR-10+
dekvers as 1at an enargy rno-
SOONSH & the state of the an
pormits. And it i able 1O mantan
ths response Charactensic
UNcer a great vanety of cond-
sons of use. The rosut s a
further SIGNficant Improvemant
in the Cegree Of reaksm wih
wihch mMusic can bé heard in the
nome



The AR-101m offers
flat energy response in most
listening environments

Uniform energy response
The bas techrque of high gk
ty & 1O produce a sound held at
e ear of the kslénés in his homea
that accuratedy ropresents the nr
Ormaton on a recorang, 1 1S
assumed thal the eecinca
SONal Cormng fromthe 1

S AN adCurale représentadbon

a muscal sound, or of a record
OIOCUCO!' S INENDON, £ 1S Cledr
that the b of the speaker s 10
ransmd &N ACOUSIC verson of
s SIgnal unaltéced 10 the ears
of the slonos

The AR-10m

Uniformiy dispersed flat energy
response Dogns with a speakor
system s abity 10 radkale soundg
al all frequenses evenly in al
drechons. For low-fréaquency
sounds this problem of Gispeér-
SioN 18 NOt of prachical conse-
Quence, Sinte ey arne very
nearty omnideecional. The kma.
NG factor a2 higher Irequences
15 that a speaker will begn o be
drectional when £5 Crcumier:
eNce equals ™he wav o
the frequency beng reproduced
Directionaity mcréases as the
wavelongth decroases wih re-
Spect %0 e speaxer s amen-
8008, The laws of physics
herely Octate the most Gt
APCroach 1o the prodiem of gven
desperson of high frequency
endgy. the OMvers usad must
Dé Mace as smal as possdie.
The dome midrange and tweet-
or units made by AH hive baen
JesigNes acoorang 0 ths pn-
Opia in order 10 Uso these physh
cal laws 10 the isleners agvan-
12Qe, SNCe even dsparsion of
sound onergy means that ™he
sound of musiCal iInstruments 0N
the recorang will sound the
same 1o¢ ksteners in al pans of
Hho room

One dfficulty in designing smal
tweeter LUNES IS %0 mantan suff.
oonl sOund leved wiEhout CGstor-
Bon or danger Of camage 10 ™he
grivers. Now, n order o make
the AR-10» speaker system

possbie, AR has developed a

FOr proper resuls the SOeEar
miust dedver the same Sonal 1or
any kaply kstenng posbon in a
kstersng room. Only i ths conck
On & Met wil ksieners in giffer-
ent parts of e room hear the
Same performances in e same
way. A speaxer that meets thes
réquiremant s one that celvers
flal endrgy response 00gather
With U fiorm AsSDersion at all re-
QUENCHS.

The net result of such spoaker
peformancs & a hgh cegree of

new 0ome tweoltor that oMers
maxmum atficency and
smoothnoss of respords. Ths
Now twodldr mMaasiures A
INChes across its dome (about
the size of a thumbnal) and
therafore pronoes vory neany
ophMmuUM GSDErsON 10 e upper
st Of he audo range. INew
matorals and propoetary Gon-
struction techniques oMer re-
Juchd GS0on and Improved
transient response. A ow reso-
nance frequancy (wel Daow the
crossover port) also contnbutes
10 the reduchon in asiorhion, In
Sdcrbon 10 maxing the InCreased
SenSivey USadie n a system

mus«Cal accuracy. i the sound of
a Sradwvanus vioin piayed n a
DANCULSr ACOUSICE BrmMaron-
mert has bédn AcCuralély rneGs-
forod ON & recorg O 1ape, £ Can
Dé ACCuratedy reprocuced only
Dy 8 SPOaker roOm CoOmMDINaton
that alows for a 5at sound feld at
the oar of the istener

Any $0ung reconded dreclly
OND tape without reference 10 a
vé ongnal — Such as much
OO0 MUSIC 4N MOSE SRCronc
MUSC -~ SHould 850 Dé grven

The gevelopment of e new
AR-10 » dome twadiar Means
that the energy capabilty of AR
speaker systoms at the highest
auadie frequences can be
Drought imo line with that of the
wooler. This can De accom-
pishod withOut sacricing sys-
tem oMowoncy (1 has actually
DOOn INCreasad), wiEhout usng
multpie hgh-frequency dnvers,

thé bést chande of reachng the
odr Of the hstendr with 1hes samw
and of accuracy, insuch a case,
™e sounds represented Dy the
record of tape wil Do accurately
reOroducad, and the onty devia-
ton from the musical intenbon of
periormar Oor producer wilk beé
hose MpOsed Dy any aberra:
1oNs that may have been pres-
et in the equpment used 10
monior the onNginal

and without puthing the Snge

twealer i inCreased danger of
thermal damage. The resullis a
spedkdr casgned or home use

with flal enorgy Capadaty that s
able 10 accuratoly transmit ™he
compiex sound of a muscal
nstrument 10 isienors In Most
LCANONS Wi a room




It also incorporates

the flexibility

to deliver

this flat response under a
great variety of conditions

of use

Effects of speaker

placement

The new tweelér Ganveloped ior
the AR-10» makes it possibie 10
proparty balance « &N0 Ow-
freQuency energy et
prodiem 0 De soived is how 10
martan this optimum balance
under a vanety of real conatons
of use. Tho effect of room
placemant on the lovel of low:
IreQuency andigy s of pnmary
MOOAAance in this respoct. Any
senous anempt 10 produce a fak
sound Hhold at the aar of the ks-
tendr must therofone acoount lor
the kstening room as part of the
playbadk ‘sysiem

The basc problem 10 Dé over-
COMe & tha! a SDeaxer Sysiem
adiales bass energy more el
lectinvely when placed in a COmar
than when pladted along one
wal Likewse, more bass
eNergy s procuced when the
speaker 1S placed along a wall
than whien it S placad wal away
from al room suMates (as whan
placed on a stand away romihe
wall). it 5 immedaiely apparent
that moving & speaker from one
type of loCaton 10 anothar wil
upset the balance of high- and

ow-freQuency energy

Thé CONAbons Gescnbed above
are generaly spoken of N lerms
of the ‘sobd angke Nl wihch the
SOORN! 1§ Sad 10 D racaIng
These three DasiC SO angies
are a guaner-soherne (oguvaent
%0 comex placement), a homs-
phere (along 0né wall), and a ful
sphere (away from &l room sur-
taces). They are Coscrbed
gecmencally as -~ sleracans,
27 Sterddians, and 4- slera-
Gans respectvely

The frst gueshon thal 4 Speaker

must thevefore Cocide
% i what fype Of room PosSEon
the speair s likely 10 be used
The common aporoach is then
10 desgn a speaxer sysiem 10
Oparale sansiactonly in the Cho-
SOn type Of DOSON

Most convertiondl SDeaker sys-
tems are 2= hypes. That s, they

produce he nlenced resull only
when placed aganst the modie
of a wal, preferably wih DOCKS
Of Othe OtseCts piaceod Nush with
thee frOnt paneis. I such a
Speaker 15 Pacec N a comer, the
resuits are Aimost always Dass-
heavy. It & s placed nearer o
meOde of a room, Dass wi De
acong

The physical lavws govemnng
mese efects are wel Known 10
SOCAD! NgNoers, and i s DOS-
uble 10 choose any of the three
DasC pOSLONS and desgn a
sSpoaler accorangly. Bt s
als0 possbio 10 Cesgn INi0 ONG
SOEANEY SysSem a means of
compensaing for all three Dosi-
tons. Tha 15 the aporoach that
AR has taken in the dosign of the
AR 10+

A ‘Wooler Ervronmental Con-
trol swach on the front paned of
the AR- 10 has thrée posbors
COMESOONGING 10 =, 2=, and &~
spéaker placement. R provioes
e Droper rélatnve leved of bass
energy 1or each Hype of room
POSBONING. In A3ABON 10 alter-
g the lgvel of bass enecgy, the
SWIlCh &80 allers the siope of the
wOOler s resporsd i the Cross-
OVOr reGion N Orolr 10 présarnve
fat energy response. The de-
gree o precision requred o
aAchwred s Torm of compen-
sabon 1S NOt DOSSle LSIng
avalable equalzabon
lochnquers

As an diustration of the n-
creased flexdity of the AR-10m
Oover Oer Speaker desgns, the
graphs below show energy re-
sSponse from a single MCro-
pHOND POSHON (O Istening DOS-
tOn) in oneé particular istoning
room

(While the curves are Not as hidy
as thosa normally pubished for
vudipeakars, 1 must be Dome
in mand hat they represent the
onorgy performance of the
spoaker n an actual kstenng
room. Considered on ths bass
they aré réaly qute re-
marsabe |

Graph 1 shows the pardformance
of the AR-10 = when plated
AGans! one wal of the room
The balance of hgh- and low-
requency eNergy represants the
results that coud be expecied
from a igh gualty iudsDeaker
desoNed 1or 2+ Operadon
HOWeVEr, Mmoving the sDedker 10
2 pOSbON ON the SO0r, with fs
back stil aganst the wall, gries
the resuits shown in Graph 2

¥y

NOW that the average level of

DAsS energy & ssgnficantly in-
creased with respect 1o that of
the nigh frequencios. Simply
ariching the AR-10~ Wooler
Ermaronmental Control 1o the -
DOSINON resiores the proper bak
ance. as nacated n Graph 3

Sirmvlarly, the corvenbonal
speaker would De éexpecied 0
ove the resuls shown in Graph
It £ wore 10 De placed & &
sgnificant dstance from ail
room suriaces. Swiching the
AH-10+1p &5 4~ sethng résiores
accurale balance by increasing
e level of low-freguency
energy, as shown in Geaph 5

The aporopnate seting of ™e
Vooter Ermaronmental Control
peovides the proper spectral
balance of the AR-10n n the
three Dasic Hypes Of room pos-
bons Nomally used for Lo
speakers n the home. The ap-
OroOnalé mus:<al balance can
thus be mantaned when the
SOoAke 1S DIAsed N any of these
POSHONS.



Two signficanty aifferent
SO0ANer Dlacoments in the same
room. The positioning of the
lef-channel AR- 10+ aporon-
males 2= because of the
SDOAKOr § Drox 10 the loft
wall and window. The AR-10n
on the nght, however, was found
10 grve Dest resuits N the 4»
mode, Decause Of fs dstance
trom all room surfaces. The
Wooler Environmental Control
MAKES COMPOMSO OF Nepos:-
SONING UNNBCBSSArY

Other controls
Two 3-poston swiches, located
naxt 10 the Wooter Emdronmen-
wal Control, prowvice a means of
aflenuating mudra ang mgh-
rANge Orrvers n stops.
These switches are useful for
restonng natural muscal bal
ance 10 some types of record-
Of 10 COMPanaale 1o the

! of over-reverberant is-
terning envirconments. They can,
Of COUrse, Do LSad N CONLNCION
with the Wooler Ervaronmental
Control and ampiifier 1one con-
trols for an extromely fne degree
of Control Qver musCal balance

The AR-10~ s designed 10 re-
Produce Music N e home as
accuralely as the state of the an
pormits. its abdty n this respect
represents a number of sagnit.
Cant evolusoNnary IMprovements
OVOr DIEIOUS 30SI0NS. Funther,
the AR-10= 18 mended 1o offer
an unprecedented degree of
flax ity without any sacrics in
accuracy. Tha combinason of
Hhese Characlensics, we De-

y

Specifications
Drive units: 305 mm (12 n)
ACOUSHC SUSDaNSION wooler, 38
mm | 152 in) héamesphencal come
midrange, 19 mm (3% in) hemi-
spOenca come hghrange
Crossover frequencies:
S25Hz, SO00Hz
impedance: 4 10 16 ohms nom-
N, CeDENING 0N SANCh DOS-
tons. highost mpodance n=
and ~ 6CB switch pOSIons, low-
est in 4n and 0dB positions
Controls: Trvea 3-positon
SWACHS 10 wodler anvironmen-
tal control and for midrange and
hqwanq& ovel conrol

= 1 walt wil produts
B&:E SPL on aas at 1 meter

Amplifier power requirement:

25 watts (into ONe Spoaker onky)
wil produce 100 dB SPL in a
mm“rm#maga
mﬂncmwlmarg
cootticent of 0.15), 5Owan:s425
walts por channgl) will peoduce
10348 SPL in the same room
Power-handling ability: May
be used with ampifiers capable
of Colrvonng up 10 150 wafts con-

Hal-secton LC network on each
CrveX Using ar oore chokes and
COMPUIRr Qrade elactroiyhc
Capacaons. atoushic output of
mdrange and highrange crivers
as wol as the normalrng of
wooker output for the thrpe Dasc
ermaronments is accomphshed
Vil an SuUlotransiormear and inck-
vidual switching notworks
Driver resonance frequen-
cles: Wooler 18Hz (free ar)
mudrange 400H2, highvange
2000Hz

System resonance
frequency: 424z

Effective s Q:07

Total flux: 200,000
maxwels, mdrange 70,000
macwells, hghrange 21,000
maxwels

Flux density: \Wooler 9800
Gauss, mudrange 13,000 gauss,
righrange 18,000 gauss
Volume of enclosure:

419 Wors (148 cu )

Cabinet dimensions: 354 x
B35 x2TaAmmdeep (13" 1ex 25
x 10% in)

Guarantee: The workmanahp
and periormance n nomal use
o! the AR-10+= are guaranteed
for fve years fom the date of
purchase. Ths guarantee Cov-
s parts, repair labor, and
froight Costs %0 and from the fac-
W0ry O Nearest authonzed ser-
vice stadon, New packagng o
Neecad 8 also free. The guaran-
0 = vahd worliowde

Ve, represents a ssgnehicant BNUOUS DOWer Por Channe! \\Ug;t: Packed in carton 27.1
stop forward n loudspoaker Ge-  driven 10 cipping 10 percent t&[ « D). unpacked 249 kg
SN the tme, on normal musical (9% D)

SOUrce matenal
Acoustic Research 10 Amencan Drve Hgh Sreet. Houghton Rege

Norwood
Massachusens Q2082
Tolohone: 817 765 4200

Bodlordshre. Engand
Teleohor
Dunstabile (0882) 603151
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