...to design a high accuracy speaker system

of true bookshelf size, with greater low-bass output,
higher efficiency, and more uniform response and
dispersion than any previously available . . .

Sealed or Vented?

Vented Systems are
more difficult to
design properly, but
they obey the same
laws of nature.

Especially in the case of
home high fidelity sys-
tems, designers have of-
ten selected the sealed
acoustic suspension sys-

ple and straight-forward.

efficiency has been de-
scribed in great detail in
consumer publications.?

By contrast, design of vented systems
has been an enigma. The basic idea is
very appealing; instead of containing
half the woofer’s output inside a sealed
box, the vented enclosure makes that
energy available for use in the listening
room. With far more variables to juggle,
a simple relationship (like that of the
sealed system) did not fall into design-
ers’ laps, resulting in the notion that
vented systems required an empirical
cut-and-try design technique.

As it turns out, vented systems have
a similar interdependence of enclosure
volume, low-frequency response, and
efficiency — a conclusion drawn from
an elegant technical study by Austra-
lian researcher, A. N. Thiele.2 By de-
scribing system low-frequency re-
sponse in the same terms as electrical
filter response, Thiele indicated many
choices of system response, and more
importantly, exactly what changes to
make in the loudspeaker and the en-
closure to produce the desired per-
formance.

If this same analysis is applied to
sealed systems, the inherent advantage
of vented systems becomes obvious.

VENTED

tem as the basj r th&ir
efforts. Seal s e
design is rel ly -

The Vented Advantage

Vented systems can offer improved
performance compared to sealed
systems . .. Equalized vented systems
have an even greater advantage.

Compared to a sealed system, a vented
system can have:

Y2 octave more bass, or;
42 dB more efficiency, or;
» anencl r

imekterarel

wished to design a system with re-

systems. To further increase the vented
system advantage shown above, we se-
lected a system response (sixth order
Butterworth Class I) which employs an
auxiliary circuit or equalizer.4

32 Hertz. Really.

Most speaker frequency response spec-
ifications in print today are meaning-
less. They have little relationship to the
measured or perceived performance of
the product. However, low-frequency
response can, in fact, be precisely de-
fined and measured
The low-fre-
quency limit (3 dB
down) of the Inter- |
face:A is 32 Hz, a ' &
nice round num-
ber, musically
speaking. Low C |
of a 16-foot organ | &
stop is 32.7 Hz, 5 i
three octaves below middle-C. By com-
parison, the lowest note of a standard-
tuned bass viol or bass guitar is 43 Hz.

How do we do it?

The only “trick” employed is a
novel method of tuning a very small

i i ; spogse lgwar in fyiequency, greatgemmid- €
12?; Iglsrtact loattonsh ofe ng ci 5?,3 y o mmet to a very low frequency.
frequendy r ’, si a Iﬁ? E suspeansio ing the 3% cubic foot enclosure of

the Interface:A to 32 Hz required some-
thing more than just a hole in the box.
The smallest usable hole would require
a duct several feet
long. The Inter-
face:A uses a vent
substitute (a),
sometimes called
a passive radiator,
to properly tune
the enclosure. It
looks like a 12-
inch woofer, but it
has no voice coil or magnet. In fact it
is a 10-inch diameter piston with a mass
of 400 grams, equivalent to the air in
ia “real” vent of this diameter, 20 feet
ong.

Less Distortion

The woofer cone in a sealed system
must move much farther at very low
frequencies, inevitably increasing dis-
tortion. By comparison, the Interface:A
woofer's excursion decreases as the
lowest frequen- 7

cies are approach- b
ed and the vent
substitute be-
comes effective
(below 45-50 Hz).
Total harmonic
distortion at 32 Hz,
with full power in- |
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21 adjustment and

put, is in the order of 1%, remarkably
low by sealed system standards

Equalization

An active equalizer extends low-
frequency response and acts as a
subsonic filter.

modest equahza-
tion: 3dB at 50 Hz, |
rising to a maxi-
mum of 6 dB at 35
Hz. Below 30 Hz,
the equalizer rolls off sharp I|m|-
nate undesirable low—frequen
ponents (record warp or ryfbl
instance) before they reach the powe
amplifiers and speakers.

As a bonus, we have placed the high-
frequency control, a three-position
switch, on the equalizer rather than on
the back of the speakers This is, of
course, much| N
mnore convenlent

also allows more |
precise control o
equalization. :
The equalizer
contains two iden-
tical channels and is desugned to be
connected at the tape monitor jacks of
integrated electronic components. It
may also be connected between pre-
amplifier and power amplifiers. An
extra set of jacks and switching are
provided on the equalizer to permit
connecting a tape recorder into the
system.

Uniform Acoustic

Power Output

Accurate reproduction requires
smooth response and

uniform dispersion.

Thus far we have been concentrating on
low-frequency design and the advan-

v/

tages of vented systems over sealed
systems. Even if we were designing a
sealed system, however, we would pay
close attention to uniform high-fre-
quency performance. The character of
the sound you hear in a typical listening
room depends largely on the total power
being radiated by the speaker: the sum
of its output in all directions. What is
desired is uniform response on axis
and uniform dispersion to provide uni-
form total acoustic_pow, output

ince % ent itute
lt ou ?
e wobfer Ca asm

than typlcal 8-inch unit with better mid-

ange disperfiond{b)® Thig'speaker p Orerange
rehivichgel:Occo

substltute

Those all-important high frequencies
come from a brace of tweeters, one in
front and one on the rear.

A unique, yet simple device consist-
ing of foam and felt squares improves
the dispersion of the front tweeter (c). At
the low end of the tweeter’'s range, say
1500 or 2000 Hz, the felt is acoustically
transparent, and the entire cone area of
the tweeter is con-
tributing output.
Toward the high
end of the tweet-
er's range, say
10,000 Hz, the felt
square becomes
opaque to sound,
and only the small
hole in the center
is contributing output. Thus, as fre-
quency goes higher, the effective di-
ameter of the tweeter becomes smaller,
substantially improving high- frequency
dispersion.

Above 8,000 Hz, the tweeter mounted
on the rear of the cabinet (d) contrib-
utes output. The power output of the

N‘O
1
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rear tweeter increases the total high-
frequency energy into the room without
making the “on axis” sound directly in
front of the speaker overly bright. The
amount of space behind the speaker is
not a critical consideration. Interface:A
may be placed as close as an inch or
two from the wall.

Total Acoustic

wer Output of & BRIl
Efrface A i
ptionally T

uniform over its _

Power Ratings are a puzzlement.

If the normal input to a speaker were
continuous, such as a sine wave, it
would be relatively easy to establish
meaningful power ratings. However,
musical program material has consid-
erable dynamic range with peaks 10 to
100 times the average level. Add to this
the varying frequency content of music,
and you have a nearly undefinable
situation.

In practice things are not really so
difficult. Speaker components are ca-
pable of handling short duration peaks
of about ten times their continuous
power rating. In addition, the average
power delivered by an amplmer will be
a fraction of its maximum output if
peaks are to be passed cleanly.

Interface:A is designed for use with
the wide spectrum of available ampli-
fiers and receivers. The higher efficien-
cy of Interface:A means that more
sound output will result from the same
power input than with many acoustic
suspension systems. (If high listening
levels and amplifiers larger than about
60 watts per channel are to be used,
we have special operating suggestions
for you. Our Interface:A Owner’s Man-
ual describes methods for protecting




EQUALIZED SPEAKER SYSTEM BY ELECTRO-VOICE

ur unit from excessive input levels
tluding fusing and the use of our TS1
cessory “Tweeter Saver”.)

joal of balance

r goal was to create in Interface:A a
ll-balanced system of reasonable
e, extended frequency response, ex-
llent dispersion, useful efficiency,
d wide dynamic range. We believe
ise goals have been achieved and
it the Interface:A is eminently suited
the vital task of reproducing music
every stamp . . . in your home, accu-
ely, and with musical validity.

terface:A
s for the music.

‘'ve been involved with sound since
27 when our founder learned that he
1ld make better microphones than he
1ld buy. From the first, we've had the
itude that if we can make our prod-
s a little better than the other guy,
'd succeed. And so far it seems to
/e worked out that way. In large mea-
€, our products reflect the creativity
1 resourcefulness of our engineers—
yducts that do the job better than it
3 been done before.

1 excellent example: H. Kloss, “Loud-
\aker Design,” AUDIO, March 1971.

N. Thiele, “‘Loudspeakers in Vented
ces,” J. AUDIO ENG. SOC., May & June,
i
H. Small, “Efficiency of Direct-Radiator
Idspeaker Systems,” J. AUDIO ENG.
C., November, 1971.

J. Newman, “A Loudspeaker System De-
1 Utilizing a Sixth Order Butterworth Re-
inse Characteristic,” J. AUDIO ENG.
C.,July/Aug., 1973.

+ Interface:A equalizer is listed by Under-
‘ers’ Laboratories, Inc.

A,

Specifications

EACH SPEAKER SYSTEM
(Equalizer high-frequency contour
control in Position 1)

Frequency Response, 1 m on Axis, Anechoic
Environment
+3dB 32-18,000 Hz

Total Acoustic Power Output vs Frequency
+4% dB 32-18,000 Hz

Dlspersmn 6 dB Down, 600-9600 Hz Octave

andEE on

Anechotc Environment
89 dB

Minimum: 10 watts

Typical (Long-Term Avg. Power Capac-
ity not to be Exceeded): 30-50 watts
Maximum (Long-Term Avg. Power Ca-
pacity not to be Exceeded): 250 watts

Avg. Sound Pressure Levels, Midband, in
Reverberant Field of Typical Living Room
(R=100), with Peaks 10 dB Above Average

10 W per Channel Available: 93 dB
30-50 W per Channel Avail. 98-100 dB
250 W per Channel Available: 107 dB
Long-Term Avg. Power-Handling Capacity
32-1500 Hz: 25 watts
1500-20,000 Hz: 25 watts, dropping to
10 watts at 10 kHz
Short-Term Power-Handling Capacity
(10 ms)
32-1500 Hz: 250 watts
1500-20,000 Hz: 250 watts, dropping to
100 watts at 10 kHz
Crossover Frequencies
Acoustic: 50 Hz
Electrical: 1500 & 8000 Hz
Nominal Impedance
8 ohms
Minimum Impedance
5 ohms
Dimensions
14" x 22" x 73" deep

Net Weight
271b

Adveha ezé

EQUALIZER
(Each Channel)
Midband Gain
Unity
Maximum Equalization
6 dB at 35 Hz, fixed
Maximum Input Signal, RMS Sine Wave
Midband: 5V
35Hz:25V

Noise Output, 20-20,000 Hz Bandwidth
80 dB below 200 mV

ntal &g/ertical Total onic Distortion, 1.5 V RMS In,
eim . F-lerscetfer.

Intermodulation Distortion, 60 Hz & 7000 Hz
Ratig,.1.5 V RMS Equwalent Sine Wave

L.,
d Mini oad Impedance

10 000 ohms

Input Impedance
100,000 ohms

High-Frequency Contour Selector
3 positions & power off

Input Selector
Tape-Source

Power Requirements
110/120V, 50/60 Hz, 3 W

Dimensions
2% "Hx8"Wx7"D

Net Weight
21b, 10 0z

Warranty

Interface:A is guaranteed against malfunc-
tion due to defects in workmanship and ma-
terials. If such malfunction occurs, Inter-
face:A will be repaired or replaced (at our
option) as follows:

Speaker systems will be repaired or re-
placed without charge for parts or labor for
a period of five years from date of original
purchase.

Equalizer will be repaired or replaced
without charge for parts for a period of three
years from date of original purchase and
without charge for labor for a period of one
year from date of original purchase.

All units must be delivered prepaid to the
proper Electro-Voice service facility and will
be returned prepaid. Warranty does not
cover finish or appearance items or mal-
function due to abuse or operation at other
than specified conditions. Repair by other
than Electro-Voice or its authorized service
agencies will void this guarantee.
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Tatsachlich gibt es Hunderte
voii Arten, einen Lautsprecher
in ein Gehause zu montieren.
Die meisten von ihnen sind
falsch. Falsch deswegen, v il
sie ein zu groBes Gehausewa-
fordern, oder zu viel Verstar-
kerleistung absorbieren, oder

Der Bau eines Lautsprechers (flir wel-
chen Zweck auch immer) ist ebenso-
sehr eine Sache der Zielauswahl als
ein technisches Problem. Ist ein hoher
Wirkungsgrad erwinscht, oder ein gro-
Ber Frequenzbereich, ein kleines Ge-
hause, oder etwas anderes? Und wie-
viel will man bei einer Eigenschaft op-
fern, um das Maximum bei einer ande-
ren zu erzielen?

Da seriése Grunduntersuchungen in
der Physik des Lautsprecherbetriebes
in der Praxis sehr selten durchgefiihrt
werden, basieren die meisten Laut-
sprechersysteme auf dem Kopieren be-
stehender Technologien. Und die hor-
baren Unterschiede beruhen haupt-
sachlich darauf, wie Ingenieure (oder
Verkaufsabteilungen) eines oder meh-
rere der angestrebten Ziele auf Kosten
der anderen in den Vordergrund schie-
ben koénnen. Fur die Wahl sind dann
kaum einander konkurrierende Tech-
nologien maBgeblich, sondern der Um-
stand, welches Merkmal die eigenen
Wiinsche am ehesten befriedigt.

Entscheidungen,
EntscheldungenAr C/)

Besonders im Falle von HiFi-Laut-
sprechersystemen haben die Konstruk-
teure als Basis fur ihre Bemihungen
oft das luftdichte «Acoustic-Suspen-
sion System» gewahlt. Die luftdichte
Systemkonstruktion ist verhaltnismaBig
einfach und unkompliziert, grundsatz-
lich legt eine einzige Gleichung alles
was man zu wissen wunscht fest, um
eine gute Wiedergabequalitat in den

VENTILIERT J

LUFTDICHT

niedrigen Frequenzbereichen zu errei-
chen. Der direkte Zusammenhang zwi-
schen dem eingeschlossenen Volumen,
dem Ubertragungsfrequenzgang bei
tiefen Frequenzen und dem Wirkungs-
grad ist sehr eingehend in Konsumen-
tenveroffentlichungen behandelt wor-
den.

Gegensatzlich dazu ist die Konstruk-
tion ventilierter Systeme ein Ratsel ge-
wesen. Die Grundidee ist sehr anspre-
chend: anstatt die Halfte der Ausgangs-
leistung des Tieftonlautsprechers im
Gehause zuriickzubehalten, gelangt
durch die ventilierte Konstruktion diese
Leistung in den Zuhorerraum. Da weit
mehr Variablen zu erfassen sind, fiel
den Konstrukteuren nicht (so wie beim
luftdichten System) eine einfache Glei-
chung in den SchoB, was zur Erkennt-
nis fihrte, daB ventilierte Systeme eine
Konstruktionstechnik unter Verwen-
dung empirischer Untersuchungsme-
thoden erfordern.

Der Vorteil
der Ventilierung

Es hat sich erwiesen, daB bei venti-
lierten Systemen ein dhnlicher Zusam-

enhang ZWIW m umschloss .
L L m&?ler ;

grad besteht — eine Folgerung, zu der
dgr aust

i egfForsgher AN
er
dyclya

gang es Systems bei tiefen Frequen-
zen mit dem Frequenzgang elektrischer
Filter in Zusammenhang gebracht
wurde, machte Thiele viele Angaben
Uber die Wahl des Frequenzganges
von Systemen und, was noch wichti-
ger war, darliber, welche Anderungen
am Lautsprecher und seiner Umhiillung
durchzufihren sind, um die erwiinschte
Wiedergabequalitat zu erhalten.

Wenn diese gleiche Analyse auf luft-
dichte Systeme angewendet wird, tritt
der Vorteil ventilierter Systeme klar zu-
tage. Kurz zusammengefaBt kann ein
ventiliertes System haben:

/2 Oktave mehr an BaB, oder

4'/2 dB mehr Wirkungsgrad
(Leistungsfahigkeit),

oder eine Umhillung mit /3 der
GroBe.

So viel von der Theorie. .. nun sind
diespezifischen Konstruktionsziele fest-
zusetzen. Wir wiinschten ein System
mit einem guten Frequenzgang bei den
tiefen Frequenzen zu erreichen, einem
gréBeren Wirkungsgrad bei den mittle-
ren Frequenzen und einer kleineren
physischen GroBe als das beste Bu-
cherregalsystem mit «Acoustic Sus-
pension». Zur weiteren Verbesserung
der oben angegebenen Vorteile des
ventilierten Systems wurde ein Fre-
quenzgang (Potenzfilter Butterworth,
6. Ordnung, Klasse |) des Systems ge-

¥ tco

wahlt, bei dem ein Hilfskreis oder Ent-
zerrer verwendet wird.

Tatsachlich 32Hz

Die meisten der heute gedruck-
ten Frequenzgangspezifikationen sind
nichtssagend. Sie haben keine Bezie-
hung zu den gemessenen oder wahrge-
nommenen Wiedergabequalitaten des
betreffenden Produktes. Jedoch kann
der Frequenzgang bei tiefen Frequen-
zen tatsachlich genau definiert und ge-
messen werden.

Y
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Dle untere Grenzfrequenz (Dampfung
3 dB) des Interface:A ist 32 Hz, musi-
kalisch gesprochen ein netter runder
Wert. Das tiefe C einer 16 FuB Orgel-
pfeife ist 32,7 Hz, drei Oktaven unter
dem mittleren C. Vergleichsweise ist
der tiefste Ton einer normal abge-
stimmten Viola da gamba oder BaB-
gitarre 43 Hz. w,

Wie es gemacht wird:

Die Abstimmung der. 28 Kubikdezi-
meter fassenden Umhillung des Inter-
face:A auf 32 Hz erfordert mehr als
gerade nur ein Loch im Gehause. Das
kleinste brauchbare Loch wiirde einen
mehrere Meter langen Ventilierkanal
erfordern. Das Interface:A verwendet
eine praktische Alternative (oder einen
Ventilierersatz) um die Umhillung sau-
ber abzustimmen. Er sieht wie ein Tief-
tonlautsprecher mit 30 Zentimeter
Durchmesser aus, hat aber weder
Schwingspule noch einen Magneten
eingebaut. Praktisch ist er ein Kolben
mit 25,4 Zentimeter Durchmesser mit
einer Aquivalentmasse, die gleich der
Luftmenge ist, welche zur Abstimmung
auf die 32 Hz der Umhiillung erforder-
lich ist. Eine «echte» Ventilierun¢ it
diesem Durchmesser wiirde an Gwe*7
Meter lang sein; jedoch sollte hier
keine Verwechslung mit Resonanzroh-
renkonstruktionen wie etwa Orgelpfei-
fen erfolgen.



bei hoher Leistung zu groBe
Verzerrungen ergeben, oder
die Wiedergabequalitat in der
niedrigsten Oktave beein-
t™chtigen. Und oft sind ihre
KResten im Handel zu groB.

Electro-Voice setzte sich des-
halb zum Ziel, dem anspruchs-

vollen Musik-Freund und -Fan
endlich die Erkenntnisse auf
dem Gebiet der modernsten
HiFi-Technik nutzbar und hor-
barzumachen. Zueinem Preis,
der sich sehen und horen |aBt.
DasResultat: Interface: A. Ver-
gleichen Sie die Wiedergabe-

Qualitat mit jedem andern Ge-
rat dieser Preisklasse. Von
den héchsten bis zu den tief-
sten Tonen. Bis 32 Hertz! Hat-
ten Sie geahnt, daB |hre Béan-
der und Platten soviel herge-
ben kébnnen?

Eine unterschiedliche
Form der Verzerrungs-
kurve

Unterschiedlich zu einem luftdichten
System liegt die maximale Auslenkung
dieses «Tieftoniautsprechers» beim In-
terface:A im Bereich von 45 bis 50 Hz.
Statt einer konstant ansteigenden Ver-
zerrungskurve wie bei luftdichten Sy-
stemen, verringert sich die Verzerrung,

KLIRRFAKTOR

Q.
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wenn der Niederfrequenz-Abstrahler
wirksam wird. Der totale Klirrfaktor bei
32 Hz liegt bei voller Eingangslei
in der GroBenordnung von 19
bemerkenswert niedrige Zahl
dichten Systemnormen.

Entzerrung

Eine flache akustische Ausgangs-
kurve macht nur eine geringe Entzer-
¥ erforderlich: 3 dB bei 50 Hz, bei
35"Hz auf ein Maximum von 6 dB an-
steigend. Unterhalb des nutzbaren Fre-
quenzganges des Systems dampft der
Entzerrer scharf, um unerwiinschte Nie-
derfrequenzkomponenten  (beispiels-
weise Schallplattenverkrimmungen
oder Schwingen des Plattentellers mit

sehr tiefer Frequenz) zu dampfen, be-
vor sie zu den Leistungsverstarkern
gelangen. Eine Hochfrequenzregelung
am Entzerrer erlaubt die Einstellung
des Lautsprecher-Frequenzganges an
der logischsten Stelle im ganzen Sy-
stem.

Der Entzerrer enthélt zwei identische

Der Hochtonlautsprecher beginnt bei
1500 Hz wirksam zu werden. Seine ge-
samte Flache strahlt durch die Schaum-
und Filzquadrate vor ihm, da letztere
in diesem Frequenzbereich akustisch
durchlassig sind. Mit zunehmender Fre-
quenz absorbiert das Filzmaterial Aus-

Kanéle und ist so konstruiert, daB er TOTALE AKUSTISCHE AUSGANGSLEISTUNG

an den tape monitor Buchsen von Tu-
nerverstarkern angeschlossen werden
kann. Er kann auch zwischen dem Vor-
verstarker und den Leistungsverstar-
kern geschaltet werden.

Gleichmdassige akusti-
sche Ausgangsleistung

Bislang haben wir uns auf den nie-
derfrequenzméaBigen Aufbau und die
Vorteile ventilierter Systeme, verglichen
mit luftdichten Systemen, konzentriert.
Jedoch wiirden wir auch bei der Kon-
struktion eines luftdichten Systems ei-

@ne gleichméBiger) ocjfirequenz-Wie-
e Eierdte

sichtlich eines flachen Frequenzgan-

Archrvavtichaelk G

in einem typischen Zuho6rraum ver-
nimmt, hangt weitgehend von der tota-
len vom Lautsprecher abgestrahlten
Leistung ab: von der Summe seiner
Ausgangsleistungen nach allen Rich-
tungen. Gewilinscht wird ein gleichma-
Biger Frequenzgang auf der Achse und
eine gleichmaBige Ausbreitung zwecks
einer gleichmaBigen totalen akusti-
schen Ausgangsleistung.

Idealerweise sollte das Abstrahlungs-
gebiet eines Lautsprechers mit zuneh-
mender Frequenz abnehmen, um die
Ausbreitung konstant zu halten. In die-
ser Beziehung hilft der niederfrequenz-
maBige Aufbau des Interface:A. Der
aquivalente Ventilierkanal, der einem
Tieftonlautsprecher mit 30 Zentimeter
Durchmesser entspricht, erfaBt den un-
tersten Teil des Spektrums. Da er die-
sen Spektrumsteil nicht beherrschen
muB, kann der «richtige» Tieftonlaut-
sprecher des Interface:A kleiner als
ein typischer Lautsprecher mit 20 Zen-
timeter Durchmesser mit einer gleich-
maBigen Ausbreitung im mittleren Fre-
quenzbereich sein.

RomerstraBe 49, 2560 Nidau

Tel. 032 6 68 33 (ab 8. Marz 1974: 51 68 33)
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gangsleistung vom Hochtonlautspre-
cher, wobei nur das Loch in der Mitte

bleibt.
er etwa der hochsten Oktave des
Systems liefert ein auf der Rickseite
ehauses montierter Hochtonlaut-
ﬁg? usgangsleistung, welche
ittt Raum eine gleichméaBige
akustische Leistung zu erhalten. Der
rickseitige Hochtonlautsprecher soll
nicht als «Reflexionslautsprecher» auf-
gefaBt werden; die Aufstellung des Ge-
hauses in bezug auf die Wande ist

nicht kritisch.

!Il’ Abstrahlung der hochsten Frequen-

[fe

Der Ausgleich als Ziel

Unser Ziel war, mit Interface:A ein
gut ausgewogenes System in bezug
auf vernunftige GroBe, erweiterten Fre-
quenzgang, hervorragende Ausbrei-
tung, einen brauchbaren Wirkungsgrad
und weiten dynamischen Bereich bei
einem realistischen Preis zu schaffen.
Wie gut dieses Ziel erreicht wurde, ist
eine Frage, die jeder selbst beantwor-
ten sollte. Und eine derartige Beurtei-
lung erfolgt am besten nach aufmerk-
samem Zuhoren und Vergleichen. Wenn
Sie die neueste Liste von HiFi-Hand-
lern haben mdchten, die lhnen Inter-
face:A vorfihren kdénnen, dann schrei-
ben Sie uns noch heute.

ElecltoYore=



Seit Jahrzehnten ist die Marke Electro-Voice Inbegriff
fir optimale Tonqualitdt. Schon wahrend des zweiten
Weltkrieges baute Electro-Voice die ersten gerdusch-
dampfenden Mikrophone, und mit den ersten CDP-Laut-
sprechern wandten sich die EV-Techniker auch den Pro-
blemen der Electro-Akustik zu. Neue Erkenntnisse wur-
den damals wie heute zur Perfektion entwickelt.

Das Electro-Voice-Programm umfaBt Mikrophone, Hi-
Fi-Systeme, Lautsprecher-Chassis und Hochleistungs-
Lautsprecher.

Ihr Fachhéndler berat Sie gerne:







Interface: A

We've been involved with sound since
1927 when our founder learned that he
couid make beller microphones than he
could buy. From the first, we've had the
attitude that if we can make our products
a little better than the other guy, we'll suc-
ceed. And so far it seems to have worked
out that way. In large measure, our pro-
ducts reflect the creativily and resource-
fulness of our engineers — products thal
do a job better than it has been done
before.

Transducer development is a demand-
ing engineering discipline. Part mechani-
cal, part electrical, part science, part art

..speaker designs are as difficull to
explain as they are to create. And because
performance definitions are obscure, more
liberties have been taken with speaker
specifications than perhaps any other
component.

Our engineers have worked hard to pro-
duce a speaker system for home use that
provides improved performance in every
major area. We would like to offer, in lleu
of the usual rhetoric, some insight into the
design of the Interface:A.

Building a loudspeaker system (for
whatever purpose) is as much an exer-
cise in choosing goals as It Is an engi-
neering project. Should you opt for high
efficiency, or wide range, or small size, or
what? And how much are you willing to
sacrifice in one department in order to
achieve the utmost In another?

Because serious, basic investigation in-
to the physics of loudspeaker operation
is really quite rare, mos! speaker systems
are based on existing technology. And the
differences one hears are primarily a mat-
ter of how engineers (or sales depart-
ments) place emphasis on one or more of
the desired goals at the expense of the
others. Your choice, then, is rarely among
competing technologles, bul rather which
design goal most nearly meets your own
needs.

“YOU CAN'T CHANGE
THE LAWS OF PHYSICS."

Of course not. Bul one can under-
stand and apply the laws more thor-
oughly, which is what the Interface:A
system is about. There are types of
enclosures other than sealed, one of
which is called vented. By somehow
using the energy which is inside the
box, it would seem reasonable that
low frequency performance could be
improved.
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SEALED VENTED

"WHAT’'S SO NEW ABOUT
VENTED BOXES?"

Nothing, really. A hole in the box has
occurred many times in acoustic his-
tory under a vaﬂety of niames. How-
ever, what is-hew is the ability (1) to
understand the venied systesi so com-
pletely and (2). 10 know:how to pre-
cisely manipglate it into a multitude
of usable forms. l\nblace of mystique,
cut-and-try, and old wives' tales, is a
coherent scientific presentation of the
subject, based on electrical filter re-
sponse characteristics. Briefly sum-
marized, when compared to a sealed
system, a vented system may have:

e 2 octave more bass
or
e 4 dB more efficiency
or
e an enclosure ¥ the size

Or some of each, much like ordering
at a Chinese restaurant.

PICK ONE FROM COLUMN A...

Since the aim of high fidelity is to im-
prove all aspects of performance, we
elected to spread this technical lar-
gesse. In the process, we selected a
system response (Sixth Order Butter-
worth) which employs an auxiliary cir-
cuit, or equalizer. This choice further
increases the degree of advantage
over sealed systems in the areas of
bandwidth, efficiency, and enclosure
size. We allocated these combined

advantages in a manner highly bene-
ficial for home systems:

e 13 octave more bass
and

e 2 dB more efficiency
and

e 15 the enclosure size

32 HERTZ. REALLY.

Most speaker system frequency re-
sponse specifications in print today
are meaningless. Prevarication runs
rampant for two reasons: everyone
knows that high fidelity extends down
to 20 Hz, and very few people know
what the lowest frequencies really
sound like.

Response of the Interface:A is
down only 0.5 dB at 40 Hz, then
quickly turns the corner and drops to
-3 dB at 32 Hz. For comparison, 32.7
Hz is the lowest C on the piano, three
octaves below middle C. The lowest
note of a standard-tuned bass viol or
bass guilar is 43 Hz,

INTERFACEA FREQUENCY RESPONSE
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HOW IT IS DONE

The vent required to tune the 1300
cubic inch volume of the Interface:A
lo 32 Hz is not just a hole in the box;
in fact, the smallest usable hole would
require a duct several feet long. The
Interface:A uses a practical alterna-
tive (or vent equivalent) 10 properly
tune the enclosure. It looks like a 12-
inch woofer but it has no voice coil
or magnet. In fact it is a 10” diameter
piston with a mass equivalent to the
amount of air required to reach 32 Hz
tuning. A ‘“‘real” vent of this diameter
would be 20” long, but please don't
confuse this with resonant tube de-
signs such as organ pipes.

A DIFFERENT SHAPE
DISTORTION CURVE

In a general way, low frequency dis-
tortion is related to speaker excur-
sion. Non-linearities in the cone sus-



pension, voice coil motion, and even
the magnetic flux, combine to give
higher distortion levels as excursion
increases. Unlike a sealed system, the
maximum “‘woofer”’ excursion in the
Interface:A occurs a half octave or so
above 32 Hz. Because the low fre-
quency radiator has no voice coil or
magnet, only the suspension non-
linearities are of concern, and are
the simplest to avoid. Instead of the
constantly rising distortion curve
characteristic of sealed systems, dis-
tortion actually diminishes as the low
frequency radiator comes into play.
Total harmonic distortion at 32 Hz
with full power input is on the order
of 1%, a remarkably small amount by
sealed system standards.

HARMONIC DISTORTION
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FREQUENCY IN FERTZ

TO EQ OR NOT TO EQ

The use of auxiliary circuits to equal-
ize, contour or boost bass is troubling
to some people. And indeed, an ex-
cessive amount is troubling to us.
There are vented system tunings
which require 13 dB of equalization
(20 times the power), which we con-
sider excessive for this application.
There are sealed speaker systems on
the market today that require up to
20 dB, or 100 times the power, at low
frequencies. In such cases, there is
legitimate concern about the low fre-
quencies “using up all the amplifier
power."

LOW FREQUENCY EQUALIZATION
I [

- - -

FRECUENCY N HERTZ

By comparison, the low frequency
equalization required by the Interface:
A design is modest. Flat acoustic out-
put requires additional input of 3 dB
at 50 Hz, rising to a maximum of 6
dB at 35 Hz. This is not an “extra™
power requirement for a number of
reasons:

e Use of an equalized, vented sys-
tem design yielded higher over-
all efficiency. Average power in-
put with normal program material
will be less than for a comparable
sealed system.

e Below the usable range of the
system, the equalizer rolls off the
electrical input to the amplifier,
eliminating unwanted low fre-
quency content (turntable rum-
ble, record warp, etc.); thus con-
serving amplifier power below the
speaker system’s usable low fre-
quency limit.

e By providing low frequency out-
put in fact rather than on a spec
sheet, there is less need to use
bass controls” and loudness
switches in—an etfort to obtain
satisfymé(y solid. fow end.

The equalizq\ s des:ghed to be
connected to the tape monitor jacks
found on most components. It may
also be-.used bdtween preamplifier
and power amplifiers. The equalizer
includes two channels of equalization
for use in stereo systems. Once the
equalizer is added, additional Inter-
face:A speaker systems (for remote
speakers, for instance) may be con-
nected to the same amplifier and re-
ceive the proper equalization.

UNIFORM TOTAL
POWER OUTPUT

With so much design concentration
on uniform and extended bass output,
the tendency is to overshadow per-
formance at higher frequencies. Yet
mid- and high-frequency performance
is of great significance to the overall
sound of, and satisfaction with, a
speaker system. A speaker's total
acoustic power output indicates, as
a function of frequency, all of the
sound radiated by the speaker — at

all angles. This total acoustic power
output correlates well with a speak-
er's perceived performance in the lis-
tening room, and is therefore a meas-
urement of major importance. Total
acoustic power output may be related
to more familiar measurements: uni-
form frequency response combines
with uniform dispersion 10 provide
uniform total power output.

TOTAL ACOUSTIC POWER OUTPUT
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FREQUENCY IN MERTZ

The primary tweeter (mounted be-
hind the square-of-felt-with-a-hole-in-
it) incorporates a 2-inch diameter pis-
ton with 3&-inch diameter aluminum
dome. The tweeter output radiates
through foam and felt squares to max-
imize dispersion as frequency in-
creases. In effect, the tweeter size is
“shrunk™ above 5000 Hz to maintain
high dispersion, while the whole pis-
lon area radiates at lower frequencies,
enabling the tweeter to be used down
to 1500 Hz.

A second tweeter located on the
rear of the speaker enclosure oper-
ates above 7000 Hz, which helps main-
tain constant acoustic power in the
upper octave of the system. Place-
ment of the system is not at all criti-
cal, however.

MORE EQ

Since a piece of electronics is re-
quired for low frequency equalization,
it has been utilized at high frequencies
as well. A choice of three switch-
selected equalizations provides both
operational and technical benefits:

¢ Choice of equalization is avail-
able at the equipment position,
not buried in the speaker cabinet.

e Removing the tweeter control
from the crossover eliminates a
major long-term reliability prob-
lem of speaker systems.



Interface: A

HIGH FREQUENCY EQUALIZATION
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SHOULD A LISTENER
EXPECT TO BE OVERWHELMED
BY THE SOUND OF THE
INTERFACE:A?

No. Any speaker which immediately
stuns you should be suspect. Systems
which attempt a spectacular first
impression often cheat on overall bal-
ance of parameters, and may soon
produce dissatisfaction growing out
of listening fatigue. It is also possible
to make any system good or bad sim-
ply by judicious selection of program
material, of course. There are some
general differences you will find with
the Interface:A however:

e Our concern with total acoustic
power output, coupled with our
somewhat higher efficiency, re-
sults in the subjective judgement
that the Interface:A is “brighter.”
If the program material has good
clean high frequency response,
the effect is one of opening a
curtain on a live performance. On
the other hand, if the program
material is distorted, fuzzy, clip-
ped, or whatever, a speaker sys-
tem with less high frequency out-
put will offend the ear less. If
high frequency distortion is a

problem, one must either get
clean program material, or roll
off high frequency response.
Since we have no desire to for-
ever limit you to rolled-off re-
sponse, that option is available
on the equalizer at the turn of a
switch.

e Bass response can be mislead-
ing. The ear tries to judge low
frequencies by comparison to
higher frequencies. Thus if a
speaker system has a bumped-
up bass response, or rolled off
high frequency response, one
may conclude it has “more
bass.” Characteristics of the lis-
tening room make a tremendous
difference in the perceived
amount of bass, which also de-
pends upon where one is located
in the room. However, if the pro-
gram material has fairly continu-
ous power below 50 Hz, the Inter-
face:A will repreduce it, provid-
ing a solidity and foundation to
the music that defies gesﬂnpnon

In summary,. Wnterfaoe A Is the re-
sult of a painistaking study totidentify
the optimum desugﬁ choicss available
to the serious audio eugmeer Using
objective measurement as a guide,
plus a thorough understanding of
basic transducer theory, we have
created a system with a clear advan-
tage in every important performance
attribute. Interface:A is eminently
suited to the vital task of reproducing
music of every stamp . . . in your
home, accurately, and with musical
validity.

Interface:A.
perfect.

It's not as far from

WARRANTY

Interface:A is guaranteed against mal-
function due to defects in workman-
ship and materials. |f such malfunc-
tion occurs, Interface:A will be re-
paired or replaced (at our option) as
follows:

Speaker systems will be repaired
or replaced without charge for
parts or labor for a period of five
years from the date of original
purchase.

Equalizer will be repaired or re-
placed without charge for parts
for a period of three years from
date of original purchase and
without charge for labor for a
period of one year from date of
original purchase.

All units must be delivered prepalid
to the proper Electro-Voice service
facility and will be returned prepaid.
Warranty does not cover finish or ap-
pearance items or maliunction due to
abuse or operation at other than spe-
cified conditions. Repair by other than
Electro-Voice or its authorized serv-
ice agencies will void this guarantee.
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ELECTRO-YOICE, INC., 600 Cocil Street,
Buchanan, Michigan 49107

ElellhioYores

Ccﬂa n design concepts included in the Inlerfuce: A have been the subject af technical papers givan by Eleclro-Voice snginess:
a u g,rbvl “The Vanted Lopdspiakat Cabinet: A feslalenanl,’’ Audsa Enginearing Soziely Cowantan, May, 1072,
J. R, Gilliom, "“Distartion in Dyngmic Loudspaakers Due 20 Modulation at tho Pormanent Field,” AES Co'm:.':lcﬂ. May, 1672,

COMPANY R.2, "mm.v 'A Loudsceaker Designed Utilizing a Sixth Order Butterworth Rasponse Charectersstic,™ AES Corvention, September, 1972,
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lower frequencies. This accounts for the somewhast
rounded siope of the Dass rolofl iIn Our respOnse curve,
though the effoct i SACUR 10 hodr In MOSE DrOGram ma-
terial when A/B-ing the sound with the equakzer in and
with it ot

In 3 normal room the Dass respOMse 0oms DORer
than the curve would suQpest of COUrse —a NOrMAal Con-
dition due 10 room reinforcement of the low fre-
quencies. Down 10 about 35 Mz test 1ones remain strong
and unusually cloan, below that froquency response
falls oft. At the top end, thanks 10 the dual tweelers,
there is very little sense of beaming. With test tones the
response is reasonably smooth and, though cancella-
tion can be spotted at 90 degrees off axis above 10 kHz,
vory well dispersed. From that freQuency upward, the
sound becomes progressively boamy. At 18 kHz it is
considerably down in level and s audible (to those of
our listeners whose hearing extonds that far) onfy on
axis

On musical material wo jJudged the Interface A 10 be
unusually ciean and smooth, though—perhaps because
of its utter lack of Doominess In the Dass—it Conveys
somewhat less sense of “Dody’” In orchestral music
than you might expect in typical bookshel! systems
“Crisp” was one word used 10 characternle s repro-
duction of music—particularly mtrumental music. And
hough the sound is not colored In the usual sense, s
fat upper range led sOme Iateners 10 call 1t “rather

bright
Efficiency of the system is higher than that of typical
ACOUSIC-SUSDENSION Systems Il requives 4 4 walls 10
produce the standard miadand ouiput of 94 B a1 1 te-
ter on axis. it handies up 10 100 watts Of steady Jower
for an acoustc output of 108 dB, and t handies puises
10 160 watts average for 113 0B outpul—an ampia
dynamic range .

Nominal impedance measured 5 ohms in the lab—as

opposed 10 E-V's 8-0hm rating. From the rating point &l
about 200 Mz the impedance rises 10 beyond 16 ohms in
the region around 1 10 2 kMz, then descends 10 about 8
ohms from 5 kMz upwards, But though most of the curve
lies rolatively high, #f might be befter to treat the Inter-
face A as you would a 4-ohm model in multiple-speaker
hookups.

The Interface A is handsome both in sound and in ap-
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pearance. The unusual shallowness of s enclosure
makes i really f1 on a bookshell, though If you want 10
rotain the 1ull high-froquency GIPerson provided by its
rear-firing twoeter you should plan on 2 sDace of al least

two inches between the enclosure and the wall behing

1. The enclosures can be positioned etther vertically or
horizontally (E-V gives you their medalions in a separate
envelope 80 you can ofient them accordingly after
you have decided on placement) and their thin protile
makes them sgem less bulky than most enclosures
when they are free-standing
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The Equipment: Electro-Voice Interface A, a stereo
speaker system in walnut enclosure, soid in pairs to-
gether with equalizer unit. Dimensions: 22 by 14 by 7%
inches (each speaker); 8 by 2% by 6% inches (control/
equalizer unit). Price: $400 for two speakers plus con-
trol/ equakizer unit. Warranty: 5 years parts and labor on
speakers; 3 years parts, 1 year labor on control unit.
Manufacturer: Electro-Voice, Inc., Buchanan, Mich.
49107,

Comment: Interface A transcends the commonplace in
a number of respects. Most obvious is the inclusion of
an active equalizer unit. Less obvious—until you remove

the black knit grille cloth—is the design of the bass re-

producer: a 10-inch driver coupled with a pori-loading
device that resembies a 12-inch woofer. And only whien
you look at the back of the enclosure will you discover

that in addition to the front-firing tweeter there's one.’

facing the back.

An avowed design aim of the system is o deliver “uni-
form total acoustic power outpul” into the listening
room. The back-firing tweeter contributes to this aim,
and its effectiveness is demonstrated by the response
graph, which is unusually flat (plus or minus only 1% dB
from 63 Hz 10 16 kHz!) in the omnidirectional measure-
ment. A second design aim—and one that would seem a
contradiction in terms at first glance—is to keep the en-
closure size relatively small while increasing efficiency
by contrast 1o typical acoustic-suspension systems,
and to do so without sacrificing bass performance. This
is what the port-loading "‘passive radiator” (a term E-V
dislikes in this application) is all about. Its size and mass
are chosen so that its loading of the air within the 1,350-
cubic-inch enclosure is equivalent to that of a 20-foot
alr column 10 inches in diameter—the size of an air col-
umn needed to tune the enclosure 1o 32 Hz. E-V calls
this loading device a ""vent aquivalent”; it is Intended as
an equivalent of a larger ducted design and 1o this ex-
tent does reduce enclosure size without paying the
rule-of-thumb price in bass response and/or efficiency.

To set up the Interface A you begin by connecting the

the consumen's cuio: MBW BOuipment

10 HigH FioeLTy ecuipment FBPOMS

E-V’'s
Speakers-Plus-Equalizer
Combination

control unit to the tape recording/monitor jacks of your
stereo system. The control unit itself has outputs for two
tape recorders, plus monitor input for one. You can
therefore run one tape deck (normally connected to the
jacks pre-empted by the control unit) to the control unit
and add a second deck, feeding its playback output to
the aux jacks on your stereo system-~thereby Increas-
ing the tape flexibility of the system as a whole. A tape/
source switch on the control unit will then allow you to
monitor from the first of these decks. A second swilch is
marked "ot/ 1/2/3" and controls tweeter response in
the speakers. At the “off'" (which cuts AC power 10 the
dctive equalizer's circuitry) position, signals will get
through, but they will sound fuzzy. To prevent this from
happening accidentally, you can plug the control unit
into a swilched convenience outiet on your receiver or
amp and drive another unit you want similarly switched
(perhaps a separate tuner) from the convenience outiet
supplied on the back of the E-V.

The speakers are connected in the normal way, using
binding posts that will accept spade lugs or bared wires
In addition to the two for the audio signals, each
speaker has two "extra"’ binding posts, one of which is
delivered strapped to the common terminal. This sec-
ond pair is for E-V's TS-1 tweeter protector ($15), an op-
tional accessory that uses a reed relay 10 cut power 1o
the tweeters for as long as it is dangerously high—
though not on transients too brief to damage tweeter
windings. E-V cautions against connecling power leads
to these terminals by mistake

The lab measured the control range of the three
treble positions on the equalizer as about plus 6 (the
¥'1"" position) or minus 6 dB (*'3"') above 10 kHz with re-
spect 1o the normal setting at 2" —the setting used in all
subsequent lab tests. Some of our listeners preferred
the sound with the setting at "'3"'; those who have ex-
pressed a preference for “flat” response in the past
preferred the normal setting. The equalizer also adds
some boost in the bass. According to the lab tests it in-
creases gradually below about 100 Hz, reaching some 6
dB of boost around 35 to 40 Hz, and falls off again at
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