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NEW MONITORING SPEAKER SYSTEM

:ntroduction

A new lnonitoring loudspeaker system that covers the entire audio frequency

range has beell deve■ oped by Constllner Products Research Lab。 , MitSubishi

Electric Corp..  The purpose of the development is to provide a toP ■eVel

high― fide■ ity loudspeaker system so that the new audio techniques such as

direct― cutting Or PCM recording systetn can offer their advantages suffi―

ciently.

Through the deve■ opment, two maJor goa■ s have been aimed at.  The first

one concerns w■ de― range sound reproduction.  It was dec■ ded that this

systerr shou■d cover the whole frequency range from 20 Hz (lowest audible

frequency)up to 35 kHz.  The second one is to reduce harlnonic distortions

until  they go doLIn to at least 50 dB (0.3 %)below the fundamenta■  sound.

In addition, phase characteristics that have a remarkable effect on sound

clua■ity and Power handling capacity were taken to be the lnain problems to

■mprove.

Characteristics

Wide‐ range sOund reproduction(20 Hz～ 35 KHz)

The applicat■ on of Pass■ ve radiator phase ■nvertor a■ lows this systeln

to reproduce ■ow frequencies do■m to 20 11z, prOviding comparatively

high sound pressure leve■  of 93 dB/w (at ■ meter)with a reasonable

cabinet size (270 λ).  The sOund reproduction is definite■ y confirmed

by the pressure response characteristics shown in Fig. 1.

As for the high end of the frequency range, the dome― type supertweeter

reproduces sound up to 35 kHz, that is far beyond 20 kHz (highest

audible frequency).  A special damper attached to the diaphragm reduces

its moda■ vibration remarkably.  That is why Fig. 2 shows a slnooth

response curve over the entire high frequency range.
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2. LoW diStOrtiOn

(1)HOneyCOmb SandWiCh COne

A new cone was deve■ 。ped to reduce harmon■
c diStOrtiOns.

Fig. 3 shoWS itS Structure, whiCh iS made of a■
uminium hOneyCOmb

cOre and CFRP* Skins.  Fig. 4 shoWS the harmoniC diStortion

charaCteristicS of the woofer in the frequency range aVai■
ab■e

for uSe.  The range Of =lpistOn‖  motion can be found tO be about

three times wider than that of the traditiona■  paper cone.

(2)LoW Current diStortion magnetic circuit

Each IIlagnetic CirCuit of the W00fer and the squaWker has twO

smal■  permalloy r■ngs that effectively reduce Current diStOrtion

by their low hysteresis 10SS.  As for the tweeter and the Super―

tweeter, the app■ iCation of pernlendur  tO their magnetiC CircuitS,

as it iS Operated in itS SaturatiOn reg■ on, reduces current

distortion and offers a Very high flux density (tWeeter 21,000

gauss, Super tWeeter 23,000 gauss).  Fig. 5 shoWS the harmonic

distortion characteristics of this System.  Each harmonic is kept

at least 50 dB ( 0.3Z)be■ OW the fundanlental sOund.

Transient intermodulatiOn diStOrtion is a■ so shoWn in Fig. 6.

It indicates that the transient intermodulation distortion of

this new system is abOut ■5 dB ■ess than that of Our present

lnonitoring lOudspeaker systern.

3. SmoothnesS Of phaSe characteristicS

The dividing network of thiS SyStem COntains phaSe control■
ers.

Fig. 7 shows the■ r e■ ectr■ Cal C■ rcu■ ts and phase CharaCter■
StiCs.

The phase of this Contro■ ■er varies with the frequency from O°
 tO -180°

。r from +180°  to O° , While its amplitude stays constant.  Therefore,

phase difference between loudSpeaker unitS Can be eaSi■
y contro■ led by

choosing the Suitable netWOrk COnstants.  The smooth characteristiCS

are shov7n in Fig. 8.  Sound qua■ ity waS greatly lmproved by reduc■
ng

the phase differenCes of Speaker un■ tS.
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4. Large pOwer hand‖ng capacity

A■l vo■ce co■■s of ■oudspeaker un■ ts are strengthened by a new epoxy―

ilnide resin adhesive.  This, as shown in Fig. 9, has the advantage of

larger heat proofing than the ordinary epoxy resin adhesive.

Moreover, it shows sufficient strength even at 300° C (572° F).

An extended life test also confirnled the strength of the loudspeaker

un■ts.  They passed the test successful■ y, even though a 300 watt

power amplifier was used to dr■ve the loudspeaker system.

In addition, a protective circuit, instal■ ed in the dividing network,

■■mits abnorma■■y large power input.

Specifications

■ .

3.

Systeln configuration

Frequency response

Efficiency

Nominal impedance

Power hand■ ing capacity

Crossover frequency

Harmonic distortion

Dimensions

Weight

4 way bass― reflex type
(with a passive radiator)

20 Hz- 35 kHz

93 dB/w (at l meter from the front
of the tweeter on its axia■  line)

8 ollln

300 watts (peak)

400 Hz, 2 kHz, 7 kHz

each of the harmonics is at least
50 dB (0.3 %)belOw the fundamental
sound 〈l watt, abOve 30 Hz)

6601nln(W)x 1365mm (■ )x 5451nm (D)
(261: x 53-3/4:: x 21-■ /2‖ )

■30 kg (286 1bs)

2.

4.

7.

″
Ｊ

6.

8.

9.

-3-



Construction Design

A Mitsubishi 300 watt power amplifier could be added to this system.

■ .

4.

フ.
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Passive radiator

Woofer

Squawker

Tweeter

Supertweeter

Dividing network

Cabinet

± 12 dB/Oct.

40 cm (15-1/4::)
type, 20 Hz -50 Hz

40 cln (■ 5-■ /4‖ )
type, 50 Hz ～ 400 Hz

■8 cnl(7!:)
type, 400 Hz- 2 kHz

5 cm (2‖ )
type, 2 kHz ^ン 7 kHz

2.3 cm
type, 7

(9/10':)
kHz～ 35 kHz

fi■ters

dia.,
cone

dia.,
cone

dia.,
cone

dia.,
cone

dia.,
dome

b● ffle board thickl■ess, 421nm

(1-3/4:1)

PostSCript

Sound quality evaluation of a ■oudspeaker systeln depends lnore ■arge■y upon

actua■  hearing tests than do other sound reproducing systens.  For that

reason, a large number of hearing tests have been performed thrOughout the

deve■oPInent Of this systeln.  In addition, the perfOrmances of this system,

such as wide― range sound reproduction and ■ow distortion, were definite■y

confirlned by listening to the sound reproduced by the PCM recording system.

Since this systen covers the entire audio frequency range with very low

distortiOn, it seems that this system is the fore runner of future sound

reproduc■ng systems.

Carbon Fiber Reinforced Plastics
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