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This two unit bass reflex design Is the
latest model from the 'Natural Sound’
pecple. Measuring 61cmH x 33-5cmW =
33:8 ecmD, and weighing 19-3kg, it emp-
loys a 250mm rnigid paper pulp coned
bass-mid driver, in conjunction with & uni-
que 25mm beryllium dome HF unit, fabr-
cated by vapour deposition. The cros-
sover point is set at around 1-8kHz. The
specifiied impedance is 8 ohms and the
maximum amplifier rating given as 60
walts. The quoted frequency response of
40Hz to 20kHz apparently means little;
the brochure curve was inspected and
revealed a +4dB 60-17kHz range (taken
at 1m on sine wave).

LAB REPORT

Pair matching

A very close malch was shown by the
raview pair of better than 1dB over the
entire frequency range. with the absoluta
sensitivity agreeing within 0-25dB.

Sensitivity

77dBA was recorded at 2-5m which is
high compared with the average for the
group. The equivalent 1 metre axial figure

NS 500M

for 10 walts into 8 ohms at 1 metra is
S8dBA, or about 6 watts for the standard
95dBA.

Impedance

The well controlled impedance curve
shows a 6-5 ohm minimum thus confirm-
ing the B ohm spacification. The low reac-
tive content — a maxium of 22° —coupled
with the 8 ohm rating, indicate that this
speaker should be easy to drive, and that
the high sensitivity recorded is genuine
and not falsely augmented by a lower than
average impedance.

FIESPGHBE

Showing a pretty well balanced charac-
teristic, the axial trace fell within +3.5d8
limits over the range 63Hz — 16kHz.
Extending the minus limit lo 6dB gave
+d4-6dB 50Hz to 17kHz, the rolioff being
pretty rapid outside this range. This result
was in good agreement with the manufac-
turer’s own curve.

The off axis responses at =15%in the
vertical plane were fairly even, with some
irregulanty around the 1-BkHz crossover
paoint, the +15° axis proving 1o be some-

what smoother. A listening position
slightly above the speaker axis is thus
suggested, which is likely to occur if the
muodel was stand mounted. {The Yamaha
brochure shows it supported on large
building bricks.) At these 15° microphone
positions, some loss of high treble was
obvious — about —5dB at 20kHz,

At 45", in the lateral or horizontal plang,
a 3-4dB mid band loss, 300-1kHz, was
evident, plus a falling exireme treble
measuring —8dB at 20kHz, which is not
severe. The left and right 45° responses
were not particularly well matched, sug-
gesting that handed mirror pairs might be
advantageous, (check thisis not the case)
but overall the off axis loss was not severe
considering the size of the bass mid ranga
driver.

Accuracy

Owverall this model was ranked second

equal at just below 5-2 — a fine result,
Regarding the individual sounds, it did

slightly better on speech and pedal drum

than on the other material, but overall the

results were fairly even.
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The largest model in the Wharfedale SP
saries, the Airedale is a relatively new
floor standing bass-reflex system of con-
siderable dimensions. 100 litres in vol-
ume, and 88cm H = 46-8cm W x 41-5cm
D, it claims to have a —3dB point at 27Hz
when floor mounted. A four way system,
the drivers comprise a 250mm Bextrene
bass cone; a 170mm Bextrene lower mid;
a 100mm paper cone upper mid rangs
and finally, a 25mm phase corrected,
plastic dome tweeter. Internally the
enclosure is highly damped with volume
and panel resonance absorbents,

Specified at Bohms, the maximum
amplifier rating is given as 150 watts, with
the axial frequency response at 27Hz 1o
20kHz, within +3dB limits. All in all it
seems a considerable quantity of loud-
speaker for the money.

LAB REPORT

Pair matching

The sensitivity readings matched within
0-25d8, but rather greater deviation was
observed between the measured curves
for the two speakers. Although in general
they were in agreement to within a dB, at
the somewhat less important high treble
area — 18 to 20kHz — a 4dB imbalance
was noted. :

Wharfedale
-~ Airedale SP

Sensitivity

71dBA was recorded, which corresponds
to 92dBA for 10 watts at 1 metre or alter-
natively 25 watts to produce the standard
86dBA level. Considering the fairly low
specified impedance of 6 ohms, this 8
ohm based drive power indicates a low
sensitivity,

Impedance

The specified 6-ohm nominal impedance
was confirmed with minima of 5 chms at
100Hz, 800Hz and 4kHz. Phase angle
was generally low, averaging 15° overthe
whole mid band and rising to a moderate
maximum of 35° at 6kHz, where the
impedance was satisfactorily high at B
ohms. Taking into account the 6 ohms
nominal value, this speaker would pres-
ent an undemanding load for an amplifier.

Responses

A dominant hump 3-4dB high and centred
on 350Hz appeared in the response —
otherwise a pretty flat characteristic was
maintained. Over the limited range 500Hz
to 1BkHz, fine =2-:5dB limits were mat,
and extending the amplitude to +=3-5d8
limits resulted in a wider 35Hz to 18kHz

response. The benefit of the large cabinet
showed clearly in the extended bass.

Off axis, the = 15° curves in the vertical
plane were satisfactory, in that they
showed a close matching with the axial
response, with the exception of the follow-
ing deviations. +15° gave a 2dB droop
between 300 and 700 Hz, in addition lo a
10dB trough for 55 — TkHz. The high
treble beyond 8kHz was also down 2dB,

Lateral £45° curves showed increased
response irregularities throughout the
spectrum, the left and right hand curves
differing by 4-5dB over several regions,
namely B00Hz, 1800Hz, 6kHz and 10kHz.
The average 45° off-axis loss was some
3-4dB over 500Hz, increasing to —6dB
over 4kHz and levelling out at a typical
—10dB towards 20kHz. The lateral
assymetry suggests that left and right
handed pairs might well resultinimproved
siability of stereo image.

Accuracy

The Airedale ranked fairly low at 3-8- sig-
nificantly below average. This was con-
frmed by the ranking on individual
sounds, with the exception of the pedal
drum, where a position slightly above
average was noted.
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This relatively compact (bass reflex resis-
tive) system measures 54-8 cmH « 308
cmW x 29:5 cmD and weighs 15 kg. It
manages to pack in thres drvers and a
{reble controd, with all the unit disphragms
manufactured from paperpulp material.
They comprise & 250mm bass, a 100mm
mid, cone unit, with 2 25mm dome treble
unit completing the lineup.

Rated at 8 ohms impedance, the sys-
tem is specified for amplifiers up to 60
watls and the frequency response is given
as 35kHz to 20kHz.

LAB REPORT

Pair matching
Elietuw BOOHz a E-dE mismaich was "c‘ﬂd

Above this rarvg,e .rpﬂ a“qr‘nes B "E'Ef.‘l
quite clossly

Sensitivity

76dBA was recorded which corresponds
to 97dBA for 10 watls or B watts for the
standard S6dBA.

Impedance

Reactive components were low with the
phase shift not exceading 32°. A minimum
of 4-8 was recorded, thus implying a nom-
inal impedance of 6 ohms — rather less
than the spec, and thus degrading the
sensitivity by about 2dB. Mevertheless
this system should be fairly easy to drive.

Responses

A moderately fiat central region of
+3-5dB, 300Hz to 11kHz was obtained
but to exiend the range wider limits were
required, with +3—6dB sufficing for 70Hz
io0 ~20kHz. The bass extension was poar
for a 250mm dnver.

Strong phasing problems were evident
from the =15° vertical responsas, with
quite severe broad band irregularities
appearing an baoth.

At 45" lateral, the left and right hand
symmetry was poor with the former rep-
resenting the smoother side. Here the
loss off axis as held to 1dB Up to 4kHz
before falling a moderate 4dB until the
high treble, where —10dB at 20kHz was
recorded. =

Although there were indications of
promising unit performance the combina:
tion was poorly integrated and producec
uneven responses at different forwarc
axes.

Accuracy

Scoring around the mean at 4+3, the
Toshiba did well on pedal drum but was
held to be below average on the other
sounds,
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- Tannoy
- Devon

This two way, compact, reflex enclosure
measures 58-6cm H = 40cm W = 26cm
D, and incorporates the latest version of
Tannoy's long established, dual-
concentric 300mm driver. The reinforced
paper pulp cone of the bass section forms
the horn assembly of a concentric treble
unit fitted behind the magnet assembly; its
pole piece containing a number of sound
channels to acoustically link the HF dia-
phragm to the cone/hormn.

The amplifier rating is 60 watls, with
rated sensitivity at 5W for 96dB DIN, and
an impedance of 8 ohms. As taken from
the manufacturer's data sheet, the fre-
quency response mMeasures approxi-
mately +=4dB 65Hz to 18kHz.

Controls are provided for both treble roll
off and treble attenuation.

LAB REPORT
Pair matching

The pair match was excellent, within
0-5dB over the entire range.

Sensitivity

This was exactly to spec with 78dBA
recorded, which is high. This franslates
into 99dBA for 10 watts or 96dBA for 5
walts at 1 metre.

Impedance

Meeting spec easily, the minimum
recorded value was 7 ohms, with the
phase angle fairly small at 32° over most
of the range. This result confirms the
accuracy of the sensitivity rating, and
indicates an undemanding drive charac-
teristic.

Responses

On axis the Devon returned 70Hz to
20kHz =23dB, a curve confirmed by a
0:5m sinewave response which gave the
same result. The bass roll-off was rapid;
as extending the limits to +5dB—&dB
only gave a small extension, 60Hz to
20kHz.

The concentric design ensured almost
perfect symmetry in all directions. At 157,
the response showed little daviation until
beyond 5kHz. where the treble began to
droop slightly to —2dB al 15kHz and
—4dB at 20kHz.

Al 45° off axis, the curve was still quite
even, only falling 2-3dB from 500Hz to
3kHz, and subseguently moving into rapid
rolloff due to the size of the treble horn:
—8dB at SkHz, —15dB at 10kHz, and
-20dB at 20kHz,

Overall the curves show an even,
slightly rising axial response, with veny
good integration over moderate radiation
angles. At 457 the treble loss was fairy
considerabls.

Accuracy

At 435 the Devon ranked almost sxactly
avarage. It did guite well on voice and
guitar, less well on cymbal and musical
box, and average on the remaining mater-
ial,
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Tandberg

TL5020

Tandberg's largest domestic speaker is
the TL5020. Bass is handled by a Celes-
tion 300mm paper/pulp cone unit: the mid
range by a 100mm paper cone unit and
the treble by two 25mm plastic dome HF
units working in parallel, to increase the
power capacity of the system. Sealed box
Inading is employed and a special fuse
and relay system protects the trebie units,
A DIN frequency response of 35Hz to
20kHz is quoted togsther with a 100W
DIN music power rating equivalent to
about B0 watts continuous. The nominal
impedance is quoted at 8 ohms, and a
relatively high efficiency is claimed — 3
watts for 96dB (linear) at 1 metrs,

LAB REPORT

Pair matching
This was excellent — within 0-5dB over
the entire range.

Sensitivity

77-5dBA was recorded, which comres-
ponds o 98-5dBA at 1 metre for 10 watis
input, or 5 watts for 95dBA, one of the
most sensifive speakers on test (This
agrees with the 'lin’ specification.) Tand-
berg's claim of a high power can Gity is

confirmed, as the maximum allowahble
input power would give 106dBA at 1
metra,

Impedance

Reaching a minimum of 6 ohms, the nom-
inal value would be placed at 7-5 which is
close enough to agree with the specified 8
ohms. The phase angle of impedance
remained satisfactorily low at 20° and the
bass resonance was noted at 52Hz=.

Responses
The characteristic was a trifle lumpy, thus
dictating +4dB as the namrowest limits
and allowing a 70Hz to 18kHz range.
Extending the lower limit to —6dB gave
B0Hz to just over 18kHz. The main trend
was that of an elevated treble register.
Excluding the treble, the axial response
was much flatter:- =2dB 70Hz to 3kHz.

Measurement 15° above the forward
axls produced a 5dB suckout between
3kHz and SkHz, with recovery above
9kHz and then a rolioff to —8dB at 20kHz
— quite severs for a 15° response, and
slmost cartainly due to the use of parallel
UfEis.

15° below gave rise to dips of 10dB
around 1kHz and 6kHz but otherwise little

change from the axial characteristic could
be seen, except in the high trebls.

At 45% right in the horizontal axis, a typi-
cal 3dB droop at frequencies higher than
S00Hz was shown, but an iregularity was
also evident, namely a 12dB dip at
2:5kHz, At 12kHz the loss increased to
12dB, with —15dB at 15kHz and —10dB
at 20kHz.

Despite the unpromising position of the
drive units, the |ateral radiation symmetry
was good with the 45° left response
essentially similar but lacking the 2-5kHz
dip.

In view of the 5020's elevated treble
characteristic, Tandberg appear to have
adopted the fashion for a flat power
response. Apart from this feature, the
axial response was smooth, if not vary
extended, and this aspect was continued
by the lateral off axis curves. Small varia-
tions in vertical angle gave rise to notice-
able irregularities, and hence this model
could be classified as fairly critical in
terms of ear listening leval,

Accuracy

Ranked fractionally higher than average
at 4-4, the Tandberg did well on voice and
guitar, and about average on the rest.
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Studiocraft

A bookcase system produced by a divi-  than that for the Tannoy and Pioneer and
sion of the US Company Bose, the 330  a full 12dB higher than the LS3-5A. Thus
is a bass reflex system employing a in terms of loudness, to match the
200mm papercone bass-midrangedriver  Studiocraft's output at 10 watts, e,
and two laterally beamed 40mm treble  100dBA, 160 watts would be required for
units, the crossoverfrequency isplacedat  the LS3-5A. At 1 metre, the nominal
1:-8kHz. 96dBA required only 4 watts; (8 ohm
The specified ratings give an Bohm  equivalent).
impedance with a maximum amplifier rat-
Ing of 60 watts and when mounted as the Impedance

manufacturers suggest, namely on a wall The curve was basically smooth with fittie
but clear of corners, a flat room response reactive effects except at bass reso-

is said to be achieved. nance. The minimum of 5 ohms occurred
at 1kHz implying a nominal impedance of
LAB REPORT 6-50hms, which although not low enough

to cause great concern, was clearly below

Pair matchiﬂg spec. Overall it should prove easy to

Up to 10kHz the matching was good at

better than 1dB, but above this level a o""e"
m B di ancy w ]
pderate 3dB discrepancy was noted H&spunses
St The axial response was somewhat
Sensitivity uneven and showed a dip at 1-3kHz with

The recorded sensitivity was the highest an elevated HF band coupled to a rapid
measured at 79dBA, marginally greater falloff in the high treble. To produce 55Hz

to 16kHz the narrowest limit possible was
=5dB:- there is strong evidence that the
curve is intended to produce maximum
subjective and weighted loudness.

The 15° responses were moderately
close to the basically uneven axial charac-
teristic, although some treble rolloff was
noted. However the 45° responses illus-
trated certain savere effects — in particu-
lar a 13dB deep imegularity around
2-3kHz and an overall loss of some 5-8dB
from 500Hz onwards.

This system thus proved to have quite
an uneven amplitude response in all
favoured planes, the dual treble units and
the type of crossover employed being
held partially responsible.

Accuracy

Against life the 330 ranked a little above
the mean at 4+5, scoring around average
ondrums and a little better on speech and
musical box but lower on cymbal and
guitar,
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The BC1 is a well established Brtish
speaker based on the BBC LS36 sysism,
and originally designed some 10 years
ago. In recent months it has undergone a
small change regarding construction of
the 200mm Bexirene cone bass mid
range driver, which is manufactured by
Spendor themsetves =nd where the origi-
nal white PVC cone surround has been
replaced by a new black material. Two
further drivers complete the three way
system — an HF1300 38mm phenolic
dome ireble unit ples a 19mm mylar dome
super twester. Crossover points are
placed at approximately 3kHz and 14kHz.
The bass reilex plywood cabinet
measures 63-5cm H = 29-8em W =
30:-5cm D, and incorporates heavy
bituminous cabinet damping, this largely
accounting for the speakers relatively
high weight for its size.

Afrequency response of =3dB 60Hz fo
14kHz was specified, iogether with an
dohm impedance and & 240 walt malching
amplifier rating.

LAB REPORT
Pair matching

A close match was confirmed; within
0-2d8 overall.

Sensitivity

69-5dBA was recorded which is low. The
10 watt 1 metre equivalent is 90-5dBA or
35 waits for the standard S6dBA.

Impedance

The impedance curve was unsven but
this was not considered important, asitis
the minimum values which can cause
problems. The lowest was 5:5 ohms at
20kHz, allowing confirmation of the
specified nominal value of B chms, and
being high enough to be out of danger. Up
to 60° of phase shift was present at an
impedance value of 12 ohms (11kHz) but
the combination should not prove trouble-
SOme.

Responses

An upper bass hump was present which
necessitated +4—6 dB limits to achieve a
creditable 40Hz to =20kHz range. Nar-
row =2-5dB limits were in fact sufficient
for the range above 150Hz.

157 above axis produced a still
smoother trace, although the 3kHz to
11kHz band was down 3dB, but the 15°
below axis was less satisfactory, with an
8dB dip from 2-3kHz to 3-5kHz, and a
—4dB droop from 3kHz to 15kHz.

Overall the BC1 showed a pratty even
amplitude frequency responsa which was
well dispersed and smooth. It was charac-
terised by a 4dB bass hump between 60
and 1204z and a slight presence band
stickout.

Accuracy

Scoring 43 the BC1 ranked almost
exactly at the mean for the group, but was
judged slightly above average on speech,
guitar, brush drum and musical box, but
well down on pedal drum.
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Sony

This fairly compact sealed box enclosure,
B3cmH = 36:5cm W = 31-8cm D, weighs
20kg, and houses a full 300mm bass
driver with a paper/carbon fibre cone and
foam roll surround. A three way design,
the other drivers comprise two dome units
— a 35mm mid and 25mm treble, with
crossovers placed at 900Hz and 9kHz.
The amplifier rating is 80 watts with the
impedance given as 8 ohms, and the DIN
response stated as 40Hz to 20kHz, Mid
and treble controls are provided.

LAB REPORT

Pair matching

Whilst the pair matched within 1dB on
weighted sensitivity, areas of 2dB mis-
match were noted from 1kHz to 2kHz, and
around 15kHz.

Sensitivity
This was high at a measured 76dBA, cor-

responding to 97dBA for 10 watis or
approximately 8 watts for the nominal
g6dBA.

Impedance

A minimum value of 6 chms was recorded
placing the nominal value at over 7-5 —
close enough to be specified at 8. Bass
resonance came in at 55Hz with a harm-
less impedance rise to 38 ohms. Above
100Hz reactive effects were very low —
generally below 16° — thus making this
system very easy fo drive.

Responses
A broad hump was present around
600Hz, which dictated =4dB amplitude
limits for a 60Hz to 18kHz range. From
1kHz to 18kHz =2dB was sufficient and
an expanded +5—6dB tolerance brought
in 45Hz fo 20kHz.

The 15° vertical measurements
revealed some loss in the extreme treble
of —3dB al 10kHz and —4dB at 20kHz.

15° above resulted in a severe SdB frough

from 5kHz to BkHz, and 15° below gave a
similar suckout but this time over the 3-5
— GkHz band. Clearly the mid axis of this
loudspeaker must be on ear leve! for max-
imum evenness of rasponss.

Laterally the system was symmaetrical,

with very little fallofi until 7TkHz. 8kHz
showed & 6dB dip and beyond this the
expected fall off occurred: —BdB at 16k
and —10dB at 20kHz.
This system thus has s potential for an
evenresponse whichis marred by the mid
band hump. The lateral dispersion is quite
good with an even symmetrical charac-
teristic, but the vertical radiation axis is
rather critical.

Accuracy

The Sony scored well below average,
achieving 3:5. The marking on individual
sounds confirmed this ranking bar on
pedal drum where this system was judged
to ba average.
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SMC AS40

This new three way system comes from a
small British Company who have been
quietly making speakers for some years
now. Measuring 63-5em H = 32-4cmW x
35-6cm D, and weighing 18kg, this bax is
definitely a floor mounting system, and
matching stands are specified for optimal
performance. The bass driveris a 250mm
dense pulp cons, with 2 100mm Bexirene
midrange unit and a 25mm fabric dome
treble unit completing the vertical in line
driver formation. The bass loading is sea-
led box.

A nominal impedance valug of 8 ohms is
specified together with a 100 watt max-
imum amplifier rating. The frequency
response at 1 matre is stated as 50Hz to
20kHz, +3dB.

LAB REPORT

Pair matching

Generally the pair match was good within
0:5dB, excepting = small ares around the
upper crossover at 2-5kHz whers a minor
2dB mismatch was noted.

Sensitivity

6B8dBA was recorded which is low. The 10
wait 1 metre equivalent is 89dBA, corres-
ponding to 50 watts for the standard
96dBA.

Impedance
A smooth impedance curve with low reac-
tive components — a 20° maximum

above bass resonance —was measured,
making it an easy speaker to drive. The
impedance minimum was 6 ochms, result-
ing in & nominal 7-5 value, which is near
enough to the 8-ohm specification.

Responses
The axial response was both gquite
smooth and extended, covering 45Hz 1o
1BkHz =2-5d8. Extending the lowsr limit
to give a8 +2-5-60dB amplitude range
allowed a wide 38Hz to =20kHz
responss.

15* above axis the curve showed little

change bar a small 5dB dip at 5kHz,
whereas the 15° below response was less
tidy, with some upper midrange suckout
evident. On both curves the falloff in the
upper treble was less than 2dB.

Measured on the broader 457 off-axis
position, the response was maintained
with a 2dB odd depression from 500Hz to
10kHz, and a fairly rapid rolloff above this
to —16dB at 15kHz and 20kHz. The sys-
tem is laterally symmetrical.

Overall the AS40 showed a wide flat
characteristic which was well maintained
over the forward radiation angles.

Accuracy

Highly ranked at equal second, the SMC
scored a mean of 5:2. An examination of
the individual sound scores proved
interesting, as the AS40 did well on the
musical box and all percussion instru-
ments pariculary the pedal drum, but
was judged less accurate on speech and
actually fell significantly below average on
acoustic guitar.
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Sansui LM330

This design is the top model in Sansui's
‘LM’ or ‘Linear Motion' tweeter series,
This rather misleading label refers to the
unusual technique of channelling the rear
radiation from the 60mm cone tweeter
down three radial passages before allow-
ing it to emerge at the cabinet sides, thus
resulting in a delay of about ¥4 of a mil-
lisecond. It is claimed that this delayed
sound nullifies the unwanted crosstalk
effects as perceived by the listener from
the other system in a stereo pair. This
theary aside, the remaining drive unitisa
light 250mm paper cone, the combination
crossing over at 1:5kHz, and fitted in a
bass reiflex enclosure of dimensions
7icmH = 31emW = 30-4cmD weighing
18-7ka.

The amplifier rating is given as 60W,
the impedance 8 ohms and the responsa
as taken from the JIS curve is =4dB from
45Hz to =20kHz, with an efficiency of
94dB/watt at 1 metre.

LAB REPORT
Pair matching
The pair matching was very good and was

Sansui
LM330

generally within 0-5dB with the exception
of a small 2dB deviation, 10-16kHz.

Sensitivity

78dBA was recorded, which is high, and
corresponds to either 98dBA for 10 watts
at 1 metre, or 5 watts for the standard
agdBA.

Impedance

Sansui are optimistic in their impedance
specification, as judged by the British
standard. A minimum of 4-8 chms was
recorded at S5kHz, and another heavy
loading effect was implied by the combi-
nation of a maximum 44° phase angle al
an impedance of 9 ohms. On these
measurements a & ohms neminal impe-
dance is applicable, which will slightly
davalue the recorded sensitivity.

Responses

The response on axis was essentially flat
except for a 5dB high hump between 2
and 3-5kHz, but if that were tamed, the
main response would fit narmow =2-5dB
limits, over the range 65Hz to 1BkHz.
Including this hump and expanding the

lower limit gave +5-6dB 55Hz to 17kHz —
not particularly extended.

On the 15° vertical axes, the two curves
were similar to each other and to the axial
response, but with a gentle 2-3dB rolloffin
the high treble,

At the 45° angles, the system was
symmetrical, showing a smaoathly falling
response above 500Hz, averaging 4dB
down at 7kHz and then accelerating io
—15dB at 10kHz, and —18dB at 14kHz,
with something of a subsequent recovery
to —10dB at 20kHz.

Shghtly marred by the axial presence
hump, this system was otherwise smooth
and well integrated over the forward
plane. A wide response was clearly
traded for higher efficiancy — this being
generally the case with the other sensitive
systems in the survey.

Accuracy

Scoring just over 4-1, the LM330 was
ranked a little below average. The resulis
on individual sounds agreed with this
marking except for pedal bass drum,
whera its performance placesit just abave
average.
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This unusually shaped compact, two way
sealed box system is presented in the
form of a cylinder 37cmH and 23cm In
diameter, and weighing 5-Skg. The main
vertical structure is damped Shamineum
alloy, with wooden end caps and a wrap
round foam grille.

The design apparently owes something
{o the BBG LS35A and could be consi-
dered as a development of that system.
The same 100mm Bextrena cone bass-
mid range unit and 13mm melinex dome
tweeter are employed, together with
comparably complex CrosSOvers.

The specification quotes a responsa
+3dB 75Hz to 20kHz; a nominal impe-
dance of 15 ohms and a maximum amp-
lifier rating of 30 walls.

The system is not intended for close
wall mounting and open shelf, spaced
wall brackets, or pillar stands are recoms-
mended.

LAB REPORT

Pair matching

As small 0-5dB mismatch was noted up o
TkHz, above which the treble oupuis
diverged by 2-3dB to 20kHz

Sensitivity

&7dBA was recorded which is low, and
corresponds to 88dBA for 10 watts ora 60
watt input for the standard 96dBA.

Impedance

The 15 ohm nominal rating was not con-
firmed as a minimum of 5 ohms at 10kHz
was noted, thus indicating a 6:5-7ohm
result. Considerable reactive effects were
present: 50° at 3kHz where the impe-
dance was 13-50hms and 40° at SkHz,
8ohms, both these results further prejudi-
cial to the spacified 15-ohm rating. How-
aver if taken as an 8-ochm model, these
reactive effects should not be harmful to
an 8-ohm rated amplifier.

HESPDI'ISES

A 4dB splke in the response at 10kHz,
possibly due to refiection from the edge of
the top end cap (the HF unit is intrinsically
flat) made the overall response less flat
than it could be. +3-6dB limits gave 68Hz
to 20kHz, and restricting the range to
avoid the 10kHz effect allowed narow
~2.548 limits from B0Hz to 9kHz.

The =15° responses were fairly flat
except for a 10dB notch at 4kHz on the
‘above’ axis, and some irregularity bet-
ween 4 and 12kHz ‘below’ — again these
could be due to the end cap effect.

The 45° lateral dispersion was excellent
— less than a 1dB droop to 14kHz and
then a relatively mild rollofi to 20kHz,
—7dB. Even at 45° the response still met
+2.8dB limits up to 16kHz.

An intrinsically even loudspeaker with
an outstanding uniformity of response In
the forward radiating region, the only
penalty was in the form of the restricted
bass response and a low efficiency, a
problem common to most small enclos-
Lres.

Accuracy

To a 95% certainty this speaker attained
an autright first placing, scoring 5-6. [twas
judged outstandingly lifelike of on speech,
guitar, cymbal side drum, brush drum and
musical box, butwas slightly downgraded
on pedal bass drum, where its restricted
power handling proved its downfall.
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Designed and manufactured in the UK,
the weighty (18-15kg) QS2 measures
B62-23cm x 33:-02cm = 29-21cm. As a
three-way bass reflex system, a 12in.
plastic/paper cone bass unit with a 4in.
midrange and a 2in. horn treble unit com-
prise. the lineup, the crossover points
placed at 600Hz and 4:5kHz.

The maximum amplifier rating is given
as 50 watts and the impedance 8 ohms
with the sensitivity at 3-1 waits for 95dB at
1 metre and the response 55Hz to 1BkHz
=3dB.

LAB REPORT

Pair matching

Generally showing a good match, within
1dE odd, small regions of 2dBE mismatch
were noted at 2:5kHz and 7kHz.

Sensitivity

72dBA was recorded which comesponds
to a fairly low 93dBA for 10 watis or 20
watts for the standard 96dBA at 1 metra.

Even accounting for the linear mode of
measurement, the specification is there-
fore a trifle optimistic.

Impedance

The measzured impedance was also in
disagreement with the specified Bohms —
a 4-5 minimum was noled at 2kHz

although fortunately reactive effects were
Fairly small at this point. At 1-2kHz a high
maximum phase angle of 50° was meas-
ured, but the 10 ohms impedance
recorded at that level rendered it fairly
harmless. With the nominal impedance at
actually just below 6 ohms, the sensitivily
is thus degraded proportionately.

Responses

The axial response was pretty flat with
narrow =2-5dB limits sufficing for & 55Hz
to 18kHz range, and increased -+ 3.5-6dB
limits allowed for a moderate extension of
42Hz to 20kHz. A slight lumpiness was
evident in the midband.

The +15° vertical curve was fine wits
very little deviation shown from the axia
response. 15° below showed increased
lumpiness and produced quite an imegu-
ar curve. The 'above’ axis is clearly pres-
erable — as would be favouraed it & smal
stand were used.

TkHz was reached

wharsupon the whoie
treble range fell away to —8d4B at 10kHz
and —10dB at 15kHz.

Owverall this system demonsiraied = fist
axial characteristic which was well main-
tained in the forward plane, thus indicas-
ing good unit integration at the nos
standard measuring distances.

Accuracy

Placed a little above average &t 45, &e
Quasar did well on speech and pecs
bass drum but was judged poorer fhes
average on guitar, side drum and music=
box.
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Electrostatic

Barely in need of introduction this long
established (1956) three way syslem
exhibits an unusual format, basically that
of a slightly curved simple baffle. Although
only 10%in. deep its frontal dimensions
are considerable at 31in. high by 341%in.
wide. Owing to the rear radiation which is
almost as strong as that from the front, it
needs lo be positioned atieast 0-8morso
from a rear wall.

A 45Hz to 18kHz axial anechoic
response is specified together with a nom-
inal impedance of 30-15 ohms (40Hz-
BkHz).

A point to note in connection with this
enclosure as with other electrostatics is
the need for an additional mains supply to
each system, although the power con-
sumption is minimal. In  addition, the
enclosure is practically a plane radiator at
domestic distances, and will behave dif-
ferently in rooms and under measurement
by comparison with the normal box
spaakers, which are virtually point source
hemispherical radiators.

LAB REPORT

Pair matching

The two systems supplied matched per-
fecily to within 0-25dB over the ertire
range.

Sensitivity

At the 2-5 metre test distance the Quad
recorded an above average 74-5dBA,
corresponding to almost 96dBA fora 10
walls input at 1 melre. For the reasons
stated above this result cannot be com-
pared with that for the other systems, and
the practical sensitivity as judged in room
conditions compares with the KEF R103,
at about 50 watls for a standard 96dBA
referred to 8 ohms, and taken at 1 matre.
Although over most of the range 50Hz to
SkHz the Quad was well above 8 ohms
impedance with almost no reactive com-
ponant, there wera two distinct problem
areas.

One was at low frequencies where a
4-5-ohm minimum occurred which was, in
addition, highly inductive at an 80° phase
angle (due to the step up transformer).
The maximum capacltance was less in
magnitude bul the measured 50° at 10kHz
was still high where the impedance was
low at 5 ehms. The impedance value con-
tinued to fall to 2 minimum of 2-27 ohms at
20kHz, above which frequency a rise
began at Iast. The cruel nature of thisload
is clearly apparent, and its known incom-
patibility with ceriain amplifiers is under-
standsable. With modem programme mat-
ernigl containing full peak power beyond
10kHz, itwould be wise to consider this as

at best a 5-ohm speaker when choosing
an amplifier.

Responses

The axial response at 2-5m was impres-
sive at 55Hz to 16kHz, =2-5dB, with an
expansion to +2.5dB——6-0dB limits
extending the range to 48Hz-20kHz.

Symmetrical in both the horizontal and
vertical planes the 15° vertical axis
showed considerable loss compared with
the group average. The 400Hz to 1kHz
range was 3-5d8 down with the rest of the
range at —8dB.

At 45° on the lateral axis the 500Hz to
2kHz band was well maintained, but
before and after this range considaerable
loss occurred. The entire 2 to 20kHz band
was typleally —12dB as was the range up
to 200Hz.

In summary although the Quad was
pretty flat and well extended on axis,
savere loss even at moderate angles off
axis was apparent. The forward energy
was dominated by the mid range.

Accuracy

Ranked almost average at 4-3, the Quad
did well on speech, guitar and cymbal,
poorly on pedal drum and musical box,
and about average on the side drum.
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This is one of the least costly systems in
this' report. It is a compact British loud-

speaker, utilising an Isophon 25mm
dome treble unit in conjunction with a
200mm doped paper cone bass-mid
driver built by Mordaunt Short them-
selves. The crossover point is given as
3:5kHz. Reflex loading i= employed for
the bass with a resistive port tunnel, and
switched level controls are incorporated
for 2dB attenuation of mid and/or treble
ranges. Stand or open wall mounting is
recommended.

A B65Hz to 20kHz =3dB response is
specified together with an impedance of 8
ohms, and a maximum amplifier rating of
100 watts. The quoted sensitivity isabova
average at 5-3 watts for 96dB (linear) at 1
metre. Dimensions are 53-3cm H x 33cm
W x 23cm D and weight 9-6kg.

LAB REPORT

Pair matching

The review pair showed good matching of
better than 1dB overall, both in regard to
sensitivity and responsas.

Sensitivity

T4dBA was recorded which corresponds
to 95dBA for 10 watts or approximately 12
walts for a nominal 96dBA — an average
rating for the survey group.

Impedance

The Impedance never fell below 6:2
ohms, and hence the Pageant could be
genuinely classed as an B-ohm system.
The phase angle of impedance was never
large, typically 20° with a harmless max-
imum of 33° at BOOHz where the impe-
dance magnitude was 10 ohms. This
loudspeakeris therefore easy to drive and
tha recorded efficiency is confirmed.

Responses

The test response at 60Hz to 20kHz,
+2.5dB, bettered the specification. Prov-
ing that this was no fluke, the speaker
recorded 65Hz to 20kHz, =2dB atthe 0:5
metre mic distance on sine wave excita-
tion. Expanding the lower limits gave
+2-6dB, 50Hz to = 20kHz.

At 15° above very little change was
recorded — a couple of dB dip at 4kHz
was the major deviation. The 15kHz level
was down less than 1dB, and at 20kHz,
—2dB. 15° balow showed some irregular-
ity between 1kHz and 5kHz with an
increased dip at 3-5kHz, but generally
lithle change was noted.

The 45° lateral responses were sym-
metrical (symmetrical driver placement in
the vertical plane) and showed a negligi-
ble loss up to 9kHz, with the exceptionof a
small suckout of 2-3dB from 2kHz to
6kHz. Beyond 10kHz came the expected
rolloff —12dB at 15kHz and 20kHz.

Overall then, we have a loudspeaker
which measures very flat, with even, wel|
maintained off axis responses. A Ilstenlng
position fractionally above the mean axis
would seem ideal as would ocour if
mounted on a stand some 25cm high.

Accuracy

This model was highly ranked at equal
third, achieving a rating of 5-0. It did par-
ticulary well on spesch bul poorly on
pedal drum and was generally judged
above average on all the other sounds.
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und

This small, presumably bookshelf mount-
ing speaker is a wo way system compris-
ing a 250mm paper pulp-bass cone unit
and & 55mm paper cone, treble driver. A
very small port backed by a tube tunes the
cahinet, and the fabric covered side
panels are purely decorative and do not
conceal any further drive units.

The minimum amplifier power s given as
10 watts, with the brochure declaring the
CB10 ‘can be safely used with even the
highest powered amplifier designed for
home use'l The rated impedance |s given
as 8 ohms, and a = treble confrol is pro-
vided on the rear panel.

LAB REPORT

Pair matching

Pair matching was fine over the bass and
midrange. beyond which some areas of
4dB mismatch were evident. The agree-
ment improved to 1-2dB higher up the
frequency range.

Sensitivity

75-5dBA was recorded — a fairly high
result corresponding to 86:5dBA for 10
watts input at 1 metra mic distance.

Impedance

Reactive effects were law with the max-
imum of 25° occuring at 4-5kHz. Animpe-
dance minimum of 55 ohms was
recorded at 10kHz. making the system
nominally ¥ ohms — in other words not far
from the specification.

Responses
A suckout between 3:5kHz and 5-5kHz
dictated at best =6dB amplitude limits
allowing & 65Hz to 18kHz response. The
resiricted bass register was disappointing
in & system with such a good size bass
driver.

The 15° off axis responses below were
imegular, and the 10kHz band fell by 3dB

— a significant amount considering the
small measuring angle. 15" above pro-
duced a smoother resuit, with the
response now capable of meeting a =4dB
limit to 18kHz.

At a 45° measuring position, a small
2dB loss was shown over the 500Hz to
5kHz range, before the expected rolloff of
—1dB at 10kHz and —14dB at 17kHz
occured.

Overall the CB10 produced a rather
uneven and restricted response which
proved somewhat smoother 15" above
the normal axis. The dispersion was not
very wide at the higher frequencies.

Accuracy

Ranked well below average at 3-8, this
marking was confirmed by the panel on all
sounds bar musical box, where an aver-
age score was denoted,
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KEF R103

Hecently introduced and joining KEF's
new Reference series, the R103 is a
compact sealed box enclosure measuring
S8cm H x 33cm W x 22-5em D. At 19kg its
weight is certainly substantial for its size,
and the cabinet has considerable intemal
treatmint to control the usual panel and
cavity resonances. It is a two way system
with a 200mm doped, plasiic-cone bass
mid-range unit operating up to 3kHz,
beyond which a shallow Melinex dome
about 40mm in diameter continues the
response up to 20kHz. The amplifier rat-
ing is given as 100 watts with the fre-
quency response a tightly specified =2dB
S0Hz to 20kHz. The impedance is stated
as 8 ohms, and the sensitivity ‘25 watis
into 8 ohms for 96dB, 400Hz, 1 metre.’
A special feature is the rotatable front
baffle which allows vertical alignment of
ihe-drive units whether the cabinet is
placed in a horizontal or upright position.

LAB REPORT
Pair matching
The overall pair matching was very good
— typically within 0-5dB. except about
15kHz where a 3dB divergence occurad

Sensitivity

68dBA was recorded — one of the lowest
values for the group. At 1 metre the 10
watt equivalent |s 89dBA, with 50 walts
required to produce the standard 96dBA.

Impedance

Itis fortunate in view of its low sensitivity
that the R103 is easy to drive. Whilst con-
siderable reactance occurs — 60° at
3kHz, — the impedance at this pointis a
harmless 27 ohms. It never fell below 9
ohms, thus allowing the speaker to be
classed at a nominal 11-ohm rating. The
bass resonance peaked at B4Hz, 25
ohms.

Responses
At the test 2.5 melre distance, the
response met =2dB8 fimits from 125Hz 10
20kHz. A slight bass hump was esvident
which may be accommodated within a
~3dB excursion. With +3—6dB limils
the R103 gave a wide 40Hz to <20kHz
range.

157 above axis the response still held to

the axial limits up to 15kHz, above which
level a slight —2dB droop occurred at
20kHz.

The curve 15° below showed an
irregularity — namely a trough 9dB deep
between 2-2kHz and 4-8kHz, presumably
an interference effect around the cros-
sover point.

The 45° |ateral responses were good -
typically 3dB of droop from 500Hz to 7kHz
— with the expected increasing rollofi
beyond, andfallingto 15dB average from
12kHz to 20kHz.

Overall this model achieved a very flat,
well controlled output in the forward plana
with the optimal listening axis on or
slightly above the treble unit. A small lift
characterises the bass register.

Accuracy

Scoring an above average 4-6, the R103
was fairly highly ranked at equal fourth. It
did well on speech but was judged below
average on side drum; brush and sticks,
and about average on the remaining mat-
erial.
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An American 'bookshelf loudspeaker, the
L36 is the lowest priced three-way system
in JBL's range. Measuring 6icm H =
JdcmW = 35cm D, the L36 weighs 20kg.
A 250mm rigid pulp cone bass unit plus
130mm paper cone mid range and a
3-Bcm cone tweeter comprises the drive
unit array. No frequency response is
quoted but an 8-ohm impedance rating Is
given, together with a maximum amplifier
power of 100 watis. The bass driver |s
reflex loaded and a fairly high sen sitivity is
predicted by the ‘1 watt for 76dB at 15 foot
distance' specification, Mid and treble
controls are provided,

LAB REPORT

Pair matching

Whilst the ‘A" weighted sensitivities were
close, a clear 3dB mismatch was appar-
ent over the bass driver range. Over the
remaining band from 1-5 to 20kHz, gen-
erally they agread to better than 0-5dB,
and thus bass mismatch was judged in
this case to be anisolated fault confined to
this particular sample.

Sensitivity

7BdBA was recorded which corresponds
to 88dBA for 10 walts at 1 metre or 5 watis
for the standard 96dBA. This was a high
sensitivity but there was a penalty incur-
red in terms of frequency range, and the
true sensitivity was in fact somewhat less,
owing to the lower measured-than-quoted
impedance.

Impedance

A minimum impedance of 4-8 ohms was
registered at 10kHz with the controls fiat,
which places the nominal impedance at 6
ohms. The rising treble response sug-
gests that the treble control could be
turned down to advantage, which would
lift the impedance minimum. The max-
imum phase shift was 40° at a harmless
high impedance point, and hence the 5ys-
tem should not be difficult to drive.

Responses

This loudspeaker was disappointingly
uneven — infact so much so that the wide
=6dB limits occasionally used in this
report proved insufficient and a =BdB
amplifude range was necessary to con-

tain the mean axial response. At these
limits a 50Hz to 18kHz range was possi-
ble.

The 15° verfical curves were similar,
and on average showed a satisfactory
2dB droop at frequencies of over 500Hz,

45" to the right gave an irregular curve
with a broad trough of —8dB over the
range 500Hz to 2kHz, and overall an 8dB
droop. The left hand response was rather
smoother with the BdB roll-off only
appearing at 3kHz. The lateral symmetry
was considered fairly poor in the impor-
tant mid band.

Overall the system showed a strong
loudness' effect — a bass hump plus ris-
ing treble — both of which were guite
severe. The frequency range was also
restricted for a systern carrying a pur-
chase price of around £300.

Accuracy

Marked below the mean at 4-0, the 136
rose to the average on guitar but fall
appreciably below this on the other
sounds.
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IMF

TLS50-1I

The TLS50Il represents IMF's latest ver-
sion of their established transmission line
or damped |abyrinth bass loading system.
MNeverthaless, it is a full floor standing
enclosure measuring 92cm H =< 38em W
% 36cm D and weighs 27kg.

A four-way design, it combines an
advanced 200mm Bexirene cone bass
unit with a 100mm treated paper cone mid
range, and a 25mm fabric dome twee-
ter, plus a 12mm (approx) plastic dome to
handle the high range treble. Crossover
points are nominally 375Hz, 3kHz and
15kHz. A vague 4-8-ohm impedance is
guoted together with a low efficiency of 40
watts for 97dBA. The amplifier rating
given is up to 70 watls, and the nominal
frequency response as taken from the
manufacturer's brochure measures
+4dB, 35Hz to 20kHz. A midrange level
cantrol is fitted and additionally the man-
ufacturer's claim a wide disparsion.

LAB REPORT
Stereo matching

A very close match was shown overall,
the greatest deviation being less than 1dB
near SkHz.

Sensitivity

71dBA was recorded, which is low but not
the lowest for the survey group. The equi-
valentis 92dBA for 10 walts or 25 watis for
96dBA at 1 metre.

Impedance

On test the impedance proved rather
nearer to 4 ohms than the 4-8 ohm rating
would suggest. Minima of 3-8 ohms &t
600Hz, 4-50hms at 31kHz and a phase
angle of 45° at 5 ohms, all suggest a
5-ohm nominal rating. The reactive com-
ponent was considerable at some points
— for example, 50° was recorded at
impedance 8-5ohms. This finding places
the recorded sensitivity in a poorer light.

Responses

The region 200Hz to 20kHz was relatively
even and met =3dB limits, with a dip at
140Hz dictating the LF cut off on this

range. Expansion to +4dB—6dB
allowad a 45Hz to 20kHz range. Notewor-
thy is the well maintained low octave 50Hz
to 100Hz and the even mid-band —
200Hz to 2kHz, +2dB.

The 15° above response was practi-
cally identical to the axial characteristic.
15° below was similar but with a 10dB dip
from 3-4kHz.

At 45° off axis, the lateral symmetry was
pretty good, despite the unusual driver
configuration. A =4dB 50Hz to 20kHz
response was still met, thus indicating &
wide and even dispersion irrespective of
the extreme angle.

Overall the curves revealed a wide
range system with a very even mid band
and good unit integration capable of pro-
viding good dispersion in the forward
plane.

Accuracy

Ranked a little better than average, the
IMF scored 4-5. It was rather above the
mean as regards speech, guitar and cym-
bals, but was worse on bass and side
drum.
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The Achromat 400, a stand-mounted unit,
has been available for a couple of years
now. It is a sealed box enclosure, with
three drivers: namely a 250mm paper/-
plastic laminated bass cone, a 44mm fab-
ric dome midrange and a 25mm fabric
dome tweeter. Reasonably dimensioned
at 67-7cmH = 32-FcmW = 29.2cmD, it
weighs 16-5kg.

An ambiguous music power rating is
quoted for the speaker, which is esfi-
mated to correspond with 8 maximum
continuous amplifier rating of approxi-
mately 50 watls per channel. =5dB limits
are given for the axial response, which
covers 40Hz to 22kHz limits. An B-ohm
impedance is specified and the crossover
points are placed at 900Hz and 3-5Hz.

LAB REPORT

Pair matching
The agreement between the pair supplied
was generally to a fine 1dB tolerance,
exceptat 20kHz where a 5dB discrepancy
was noted — high enough in the range to
be inconseguential.

Sensitivity
T0dBA was recorded which corresponds
to a value of 91dBA fora nominal 10 watts

Achromat

input. To raise the standard 96dBA 32
watts are reguired, this representing a low
sensitivity reading.

Impedance
The specification is a trifle optimistic if the
British Standard is used as a basis for
measurement, as a minimum of 5 ohms
was recorded at 90Hz, placing the nomi-
nal value nearer to & than 8 chms. This
lower impedance implies that the sensitiv-
ity is poorer than that staled above, which
was based on an 8-ohm refarence,
Significant reactance was present in
the impedance — for example a 43° shift
at 230Hz — but the impedance value of
11 ohms atthis point means that the effect
will not be serious in terms of added amp-
lifier loading.

Responses
The lower section of the axial response
was promisingly even =3-5dB over 45Hz
to OkHz, but above that the treble showed
a uplift of 5dB. Expanding the limits to
+7-6dB just allowed a 40Hz to 20kHz
range — these margins are rather wide,
and do not come very near those
specified,

The vertical plana =15° traces were
very different. Al +15% the axial charac-

teristic was maintained to 5kHz, and from
SkHz to 10kHz a 5dB trough occurred.
The response recovered above 10kHz but
at 20kHz a strange reversal occurred with
the responsa then +5dB (due to the short
‘phase horn' on the tweeter). On 15°
below axiz, a major mid band suckout of
typically —4dB was present, but reached
a low of —12dB at 4kHz.

On the 45° lateral axis (symmetrical)
the response fell off very little until 4kHz
wheraupon the output rolled off smoothly:
—10dB at 10kHz, —15dB at 15kHz and
—4dB at 20kHz.

The general charactenstic was thatof a
system tailored to reproduce a flat energy
response, the rising treble being typical of
such a design. At present, available evi-
dence suggests that a nominally flat axial
response is preferable, but we must await
the results of the final listening tests to
confirm or deny this.

Accuracy

Scoring well below average at 3-7, the
Goodmans being judged poor on speach,
guitar and cymbal. By contrast on pedal
drum and musical box it scored just above
average, but fell again to just below the
mean on side drum.
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Exact

RH4

Weighing 10kg and measuring 62-2cm H
» 25:40m W = 25-dcm D, this new loud
speaker released at Hi-Fidelity 76 is a four
way bass reflex system, incorporating a
200mm bextrena bass driver, a 75mm
paper cone mid range, with a 38mm plas-
fic dome treble unit and a 19mm mylar
super treble dome. Limits of +4dB are
guoted with respect to a nominal 70Hz to
15kHz amplitude frequency response. A
matching maximum. amplifier rating of 50
watts, an impedance of 8 ochms and an
efficiency of 5 watts for 94dB at 1 metre
are also specified, and the system comes
complete with a floor stand.

LAB REPORT

Pair matching
The maich was pretty good — generally
within 1dB over the range

Acoustics

Sensitivity

72dBA was recorded — g little below
average. This corresponds to 93dBA for
10 watts or 20 walts for the standard
96dBA: rather different from the linear
specification.

Impedance

Deviating noticeably from the specifica-
tion, d4ohms was recorded at 2-7kHz,
BkHz and 12kHz. Reactive effects wera
tairty small, the maximum of 247 occurring
at quite a low impedance 5 ohms at 2kHz,
Overall a 5-ohm nominal rating would be
fair, which downgrades the recorded sen-
sitivity by nearly 3dB.

Responses

The specified axial response limits of
70Hz to 15kHz were met at =3-5dB, and
extended +4-6dB limits expanded the
response to 55Hz-17kHz. Acharacteristic

of the speaker was its gently rising treble
response, which rolled off above 13 kHz.

The *15° above' curve showed little
change from the axial response, with the
axception of a small loss above 2kHz and
a dip at 3kHz, and the 15° below curva
was also fairly close ifgenerally less even.

At 45° off axis (a vertically symmetrical
system) only a 2dB odd droop was
noticeable at up to 4kHz, with —5dB typi-
cal above, much less than with many
other systems in the survey group.

The RH4 thus illustrated a fairly flal
response, with excellent dispersion and
forward radiating uniformity.

Accuracy

The Exact was rated significantly below
average at 3-8. Examination of the results
for each sound showed a general agree-
ment with this ranking except for the mus-
ical box where the rating was a little above
average.
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Celestion

_ Iz UL10

The UL range represents Rola Celes-
tion's recent entry into the low sfficiency,
wide response field, these new compact
enclosures all incorporating Bexirene
cone units. A 250mm driver with a high
power 33mm voice coll is fitted to the
UL10, a sealed box system. To complete
the line up of this three way design, a
37mm soft dome mid unit and a 19mm
mylar dome tweeter are employed, with
the crossovers placed at 700Hz and
SkHz. Measuring 67-3cm Hx 31-Tocm W =
38cmD, this system weights In at 23-5kg.

Specified data includes a 4-8B ohm
impedance, with a maximum amplifier rat-
ing of 100 watts, and a =2dB response
over 40Hz to 20kHz.

LAB REPORT

Pair matching

Both gave the same sensitivity within
-:25dB, and the response malch was
excellent over the entire range.

Sensitivity

G68dBA was recorded on test which is
undoubtedly low. This comresponds to
B9dBA for 10'watts at 1 metre, or 50 watts

for the standard 96dBA. No wonder the
amplifier rating is so high.

Impedance

The impedance minimum was 4:5 ohms
at 2kHz, which allowed for a nominal &
ohm rating. In view of that figure, the sig-
nificant maximum phase angle of impe-
dance, namely 43° capacitive at 1kHz,
8 ohms, does not in fact represent a
danger area. The 6 chm impedance
means that the true efficiency is rather
lower than the 8 ohm based figure
recorded under 'sensitivity”.

Responses
At 2.5 metres the response, evan on pink
noise, was not as smooth as the spec.
would suggest. Within +3-5dB, a 38Hz to
18kHz range was achieved, and by
extending the amplitude limits to +2-6dB,
30Hz to 20kHz was recorded. Noteworthy
is the extended bassresponse, unusualin
this size of cabinet — but the obvious
penalty for this bass extension is'seen in
tha recorded low sensilivily.

As would be expected from the drive
unit types, the vertical plane, =15°
responses were generally close to the

axial curves. The main irregularities con-
sisted of a 5dB trough from 4-5-7kHz on
the +15°, and a dip of 5dB around 400Hz
at —15°% both effects being associated
with the crossover frequencies. Other-
wise the falloff was less than 2dB, and
typically less than 1dB,

Plots taken at 45° on the horizontal axis
showed perfect symmetry with a very
smooth, even fall-off with increasing fre-
guency. The loss held to —5dB at 10kHz,
—BdB at 15kHz and —12dB at 20kHz.

Cwverall, the UL10 would saem lo be
pretty smooth in its response and well
extended at the exiremes, with very good
dispersion in the forward planes. It is
possible that some attention to the cross-
over could further improve the =157
response, bul as it stands, this aspect of
its performance nonetheless rates highly.

Accuracy

Equally ranked with the IMF at 4.7, the
UL10is slightly above average asregards
its ‘truth to life' qualities. Confirmed by ils
individual ranking on most sounds, the
UL10 was however significantly above
average on pedal bass drum.
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Celef Mini-

Professional

Celef Audio Ltd is a relative newcomer
to the British Loudspeaker field. The
review system is intended for stand
mounting away from walls, and measures
58:4ecmH x 30:-5cmD = 27.-9cmW.
Essentially a two unit design, the 200mm
Bextrene coned bass mid-driver is loaded
by a reflex enclosure with large twin ports
backed by length-extending tubes. An
array of smaller tubes or straws, arranged
in the ports, is said o provide resistive
damping, with reduced bass distortion,
The crossover frequency is approxi-
mately 3kHz, above which a 25mm,
doped fabric, dome twaeter takes over.
The system is specified at 1 metre on pink
noise as delivering a response of 70Hz to
20kHz =2dB, with +3dB limits applying to
sine excitation. An 8 ohm impedance is
guoled with a &5 minimum, and the sug-
gested maximum amplifier rating is B0
watls.

LAB REPORT

Pair matching

Overall, the sensitivity match was within
1dB, and except for a small region of 4dB
difference between 900 and 1500Hz, the
general response agreement was within
0:5dB. One enclosure was 2dB up in this
band and the other 2dB down, so the
effect was not very serious,

Sensitivity

71-5dBA was recorded on test, which cor-
responds to 92:5dBA at 1 metre for 10
watts referred to 8 ohms. 22 walts were
needed to raise the standard 96dBA level.
These figures are quite low If not actually
the lowest measured,

Impedance

From the curve the speaker is seen to be
corractly specified at 8 ohms, with the
minimum value at ¥ ohms. The charac-
teristic is smooth particularly at low fre-
guencies, this latter effect no doubt due to
the resistive bass port damping. The
phase angle reached a significant max-
imum of 45° at a point where the modulus
of impedance was 7 ohms. This is clearly
the level at which the greatest load
occurs, and at the highest volume levels
some premature clipping of a highly pro-
tected amplifier might result from this
reactive content. The relatively high
impedance value is a helpful aspect and
in practice is unlikely to prove a problem.

Responses

At the 2-5 meltre measuring distance, the
Celef achieved a very creditable 50Hz to
20kHz axial response within +£2-5dB
limits. With an expanded +2-6dB excur-
sion, 45Hz to =20kHz was recorded, with

both boxes in the pair mesting 5
limits. The =15 vertical responses we
also very good, particularly the +15° 2
which showed less than a 1dB droop &
the way to 10kHz, with 20kHz comiss
only 2dB down. 15° below axis, 2 -&¢
dip appearad over a narrow 2-5kH=
3kHz band and was not considerad &=
Serious.

On the lateral axis the design =5
perfect symmetry due to the bals
vertical-in-line driver placement =
exhibited very little loss at 45° &
droop between 800 and 2kHz was
ent, with a full recovery until beyona &
where the inavitable treble roll-of o
red, although this was pretty goos &
judged by the group standard: -5 8
10kHz and —12dB at 20kHz.

Overall a well integrated and ws
response was demonstrated oves S
important forward planes.

Accuracy
Scoring above average at just owes £
the Celeffalls inthe top 9. fwas :
be particularly good on cymbals ang =
did well on all the drum sounds =
musical box. It was less successSd
speech and was poorer still on oulss
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This floor standing system intended for
placement against 2 room rear wall, is a
two way enclosure employs a forwand fac-
ing paper cone bass-mid driver, with twa
treble units positioned on the left and right
hand sides of the cabinst, intended to
provide a wide lateral dispersion coupled
with wall reflections. Due to this uncon-
ventional layout the measurements are
not strictly comparable with other systems
— particularly those relating to frequency
responses.

Measuring 60-96 cmH < 36-83 cmW =
36-83 cmD, the system needs no stand.
 Tha specitied impedance is 4 ohms, the
power handling 100 watis. but no fre-
quency range is quoted.

" LAB REPORT

Pair matching

Generally to within =1dB in the bass and
mid range, a clear 2-3dB mis match was
noted in the treble register.

Bose 501

Sensitivity

Measured anechoically on the frontal axis
73dBA was recorded but as this did not
account for much of the treble response |
would estimate the realistic figure to be of
the order of 76dB, when side radiation is
accounted for. This would translate into
97dEA output for 10 watts or B watts for
the normal 96dBA — guite a sensitive
system.

Impedance

A minimum of 4-5 was recorded resuliing
in a nominal impedance of 5-5 ohms. The
bass resonance at 53Hz was highly
damped rising to only 10-5 ohms and the
reactive effects were small, never excesd-
ing a30° phase angle. if the true efficiency
is thus considered, this lower than
speciiied impedance degrades the
recorded sensifivity by about 2dB.

Responses
Sections of the Bose's response were
surprisingly flat — =2-5dB for the range
60Hz to 3-5kHz on axis but as the speaker
was rotated through 15° 45° and finally
807 to present the tweeter axis to the mic-
rophone, the mid-band became some-
what depressed. At 90° the addition of
tweeter resulted in a fairly flat curve with
+4dB, 50Hz to 16kHz with the —6dB point
at 40Hz.

The subjective room tests in stage two
should act a5 a check on these frequency
response results.

Accuracy
The Bose was placed well below average
attaining 3:6 under the test conditions
which may have proved a trifle unfair to
this type of dispersive radiating system. .
On the individual sounds this low rank-
ing was maintained, with the exception of
voice where the rating was equal to that
for the group average.
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The DMS5 is a small, two way, sealed box
system ideally bracket mounted in a verti-
cal position, and employs a 170mm Bex-
trene bass-midrange driver together with
Ba&W's own 19mm fabric dome tweeter,
the crossoverpoint set at 4-5kHz. Cabinet
panel damping pads partly account for its
9.5kg weight, the overall dimensions
being 45:5cm H = 22-7em W x 24-1cm D,

The frequency response is quoted at
+5dB 100Hz to 20kHz, the maximum
amplifier rating at 25 watts and the nomi-
nal impedance B ohms. The efficiency is
stated as 6-8 watts for 85dB at 1 metre
(referred to 8 chms) and a two amp fuse is
fitted for protection against gross amplifier
overload.

LAB REPORT

Pair matching

The frequency responses from the two
review systems agreed to within 1dB,
indicating a fine match.

Sensitivity
73-5dBA was recorded, which corres-
ponds to 94-5dBA for 10 walts at 1 mefre,

or about 15 watis for the standard 96dBA,
which is a fairly low reading. (See impe-
dance.)

Impedance
The small rise to 17 ohms showed good
damping of the main 60Hz bass reso-
nance, but above this range the impe-
dance characteristic was pretty wicked.
Several danger points were present — a
vicious 2-8chm minimum at 12kHz; a
4-3-ohm minimum at 200Hz and an awk-
ward combination of considerable reac-
tance, namely 64° at 4-5kHz whare the
impedance was 7-5 ohms. The phase
angle was still 457 at 6:8BkHz, where the
impedance had dipped to 3-4 ohms.
This overall characteristic implied a
nominal value of no higher than 4 ohms,
and this should be borne in mind when
choosing a matching amplifier. It also
degraded the recorded sensitivity by 3dB,
implying a true, rather low value of 30
watts for 96dBA at 1 metre, 4 ohms.

Responses

While the axial characteristic was a trifle
lumpy it virtually bettered the spec by a
factor of 2, meeting =2-5dB limits over the

range 125Hz to 20kHz. With extendss
+4—6dB limits a 65Hz to =20kHz rangs
could be accommodated.

The two 15° responses were similss
and showed a small dip of 5dB at kb=
but otherwise very little deviation — 58
high treble drooped only 2:5 dB abowe
15kHz.

Intrinsically symmetrical, tha DMS5
45 off axis revealed a mild 3dB odd loss
above 500Hz, recovering in the
band before finally quickly rolling off
—3dB at 10kHz, —8dB at 15kHz &=
—20dB at 20kHz. Another charactersss
of the 45° response was the deepenng
and widening of the SkHz dip whe
reached a maximum of —8dBE.

Overall the curves revealed a pretty
axjal response with a fairly well integr=s=
and wall dispersed radiation off axis. &8
basic trend baing that of gently rising===
litude response with frequency.

Accuracy

Highly ranked at equal second, the C
scored 5-2. Essentially it did equally

on all sounds — a surprising resull S
such a small system.
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This US designed speaker manufactured
in Spain comes from a series of enclos-
ures employing a novel bass reflex load-
ing said to be based on the Venlur efiect.
\nternally, a horn of sors is connected to
" the reflex port, flaring into the enclosure
volume, and the manufacturers suggest
that this system is capable of producing
an exceptional bass performance.

Measuring 63-5cm H = 33:5em D and
" 33-0em W, it weighs abaut 23kg and is.a
three way design, Incorporating a 250mm
paper cone bass mid driver plus-a 40mm
paper cone treble unit and a small treble
harn.

The specified response of 35Hz fo
20kHz is meaningless as it is given with-
out limits. A maximum 100 watt amplifier
rating is suggested with the nominal
impedance given as 8 ohms, and a treble
control is also included.

LAB REPORT

Pair matching

A wvery poor match was shown sbove
1kHz with imbalances of up to 5dB at sav-
zral points, (Control sat flat).

BIC Venturi
ormula 4W

Sensitivity

A high 77dBA was recorded, which cor-
responds to 98dBA for 10 watts or 6 watis
for the standard 98dBA.

Impedance

With a minimum recorded value of G ohms
and low reactive effects, namely a phase
angle of 28° maximum, a 7-5 ochm nominal
impedance is in order — close enough to
the specification.

Responses

The better of the two enclosures achieved
a creditable £3dB, 60Hz to 18kHz and
allowing wider +3-8dB limits gave 55Hz
to 20kHz. Despite the manufacturer's
claim, the interesting point here is that no
real bass is present below 50Hz.

The =15° vertical responses were guite
good with [ittle change occuring until
above 10kHz, where —4dB at 13kHz and
—6dB at 20kHz were recorded — a sig-
nificant loss at this small angle.

At 45° the lateral symmetry was oply
fair. Ontheleft hand a 15dB dip appeared

between 2 and SkHz, and the whole lower
treble, 3kHz to 10kHz drooped by 5dB,
the loss then increasing to —15dB al
13kHz. The right hand axis was smoother,
suggesting that mirror pairs might be
advantageous.

Accuracy

One model had to come last. The BIC
ranked (to a 95% certainty) significantly
below the other 29 systems, at 3-0. [t was
unfortunately inaccurate on all live
sounds including pedal drum, with the
exception of the musical box where it
scored marginally higher, but was still
held to be below group average. (This
does not mean that no-one could live with
this speaker — just that it does not faith-
fully reproduce live sound) under the test
conditions: There are indications that the
manutacturer's recommendation of shelf
mounting is incorrect and that stand
mounting improves this model's subjec-
tive: quality significantly. Shelf mounting
was employed ior the true-to-life fast.
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This tiny 30-8cmH x 18-3cmW x 16em D
enclosure has an excellent pedigree, and
carries a guaranteed BBC design specifi-
cation. (Incidentally, the other versions
from Rogers and Chariwell should be
identical.) At 5-3kg, it is certainly weighty
for its size, and it contains two well
engineered (selected) KEF drive units,
namely an 11cm Bextrens cone midrange
and a 19mm hard plastic treble dome.
A nominally flat free field response of
B0Hz to 20kHz =3dB is claimed, which for
an enclosure of this size, camies both a
low efficiency and also a reduced power
handling penally. Specified at 15 chms, a
25 walt 8 ohm based amplifier is sug-
gested with 50 watls as a sensible upper
limit.
LAB REPORT
Pair matching
An excellent match was shown by this
pair, which correlated to within 0-5dB
throughout the range.
Sensitivity
66-5dBA was recorded, which comes-
ponds to either B7-5dB for 10 watts (&8
ohms based) or some 75 watts to raise

Audiomaster,
BBC LS3/5A

96dBA — this latter level in fact baing just
beyond its capacity, although cautious
music programme use at this power
would be unlikely fo cause damage. The
true sensitivity is augmented a couple of
dB by the higher than average impe-
dance, although not unduly so.

Impedance

Measurement showed a minimum value
of 9:2 ohms which strictly speaking puts
the system at around 12 chms. While
some 37° of phase shift was noted at
1-3kHz, the impedance value of 20 ohms
was high enough fo render its effects
harmless. This speaker should match
happily with any amplifier up to its full
rating.

FIEBPDHSES
A light =2dB limit covered the entire
specified responses B0 Hz to 20k Hz, with
a+2-6 dB expanded tolerance allowing a
bass extension to 66Hz — a very credil-
able performance for so small an enclos-
LITE.

In the vertical +15° axes the average
response showed little fallofil throughout

the range — less than a dB loss up &
10kHz — with the 20kHz figure well mas
tained at —2-5dB. At 15° above axis &
showed a small 5dB dip at the crossoess

This
=T
ures

region of 3-4-5kHz, which deepened Hids
10dB down 15° below axis. Inten
In the lateral plane at 45°, the veries & the T
drive unit positions produced a symme VO
cal response shape in the left and rs that |
directions. an &
The 5dB dip near the crossover rege M
was still present at 45°, but otherwisa # 33-0
response change was noted by come three
son with the axial curve, until bews pape
10kHz where -1-5dB was recordes pape
5dB at 14kHz, and -10dB at 20kHz horm
The curves show that a very flat = Th
response was well maintained off 2 20kk
due in part to the size of enclosura out i
also to the small drive units emplowss ratin
- impe
Accuracy conts
Highly ranked at equal third, with 2 553 LA
of 5.0, the LS3/5A produced gens=s Paii
good marks for all the individual so
bar the ‘brush drum' where it was & FLVE
judged average, and as regards the pass ;kr:rli

drum, where it came out slightly betios
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A recent introduction, this bookcase sys-
tem employs three drivers: namely a
250mm heavy cone bass, a 65mm paper
cone midrange with magnetic fluid coil
damping and suspension, and finally a
19mm fabric dome HF unit. Crossover
frequencies are placed at 700Hz and
4kHz, and the nominal impedance is
stated @s 8 ohms. Mid and treble may be

* adjusted via three position switches.

¥ Dimensions are 63-5cmH = 35-dem W
< 27-5cm D and the weight some 168kg.
The published frequency responses
relate to the systern as flush mounted in
the wall of a 257 anechoic chamber, and
‘or the purposes of our tests, all speakers

| were measured 4+« or open space.

LAB REPORT

Pair matching

The review pair showed a good corres-
sondance of typically 0-5dB.

Sensitivity
72:5dBA was recorded which comes-
ponds to 93-5dBA for 10 watts. The stan-

dard 96dBA at 1 metre would require
about 18 watts, so the system was not
very efficient.

Impedance

AR are optimistic concerning their quoted
nominal impedance of B ohms. Three
trouble areas wers noted — a 3-9-ohm
minimum &t BkHz; a 5-ohm minimum at
1-5kHz and a combination of 30° phase
angle and a 6:5-ohm impedance at
850Hz. This puts the nominal value at 5
rather than 8 ohms, and places the
recorded sensitivity in a poorer light. I
AR's value is accepted than the speaksr
could well prove difficult to drive, but if the
lawer nominal impedance is accounted
for then the speaker should present no
problems. The maximum impedance of
22:50hms occurred at 50Hz. the bass
resonance.

Responses

A namow dip of 4-5dB was observed on
almost all fraces at around 700Hz, which
could be a phase discrepancy between
the bass and mid drivers. ifthis problem is

lemporarily ignored, we can use namow
=2dB limits to cover a 66Hz to 20kHz
response, whichisflatindeed. The choice
of wider limits (+2-6dB) exends the
range and gives 50Hz to ==20kHz.

The measurements taken at 15° below
(box verically positioned) agreed closely
with the axial curve as did the 15° above
axis, with the exception of a mild 2dB
droop towards 20kHz.

The 4&° |ateral curves showed some
assymetry of a minor nature mainly due to
mild ripples between BOOHz and 4kHz.
The falloff was small up to 10kHz (—1dB),
beyond whicha smooth rolloff ococurred —
—8dB at 15kHz and —12dB at 20kHz.

Thus apart from the minor phase noich
at 700Hz, the AR12 demonstrated
smooth even responses over the whole
forward radiating region, with a very good
dispersion even at a 45° off-axis,
Accuracy
Overall the AR12 scored just above aver-
age at 4-6. Itdid quite well on guitar, brush
drum and musical box, but fell below tha
mean on speech.
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line length, this corresponding to a 95%
statistical cartainty. In other words, in
order to be 95% certain that one system is
higher ranked than another, the lines
must not overlap. It is not valid, for exam-
ple, to discriminate between modelsin the
grouping and separate them on neutrality
grounds, as here the line averlap is con-
siderable. indicating substantial common
ground. Nevertheless, the table clearly
shov.~ the J. Rogers to be the outright
leader vlosely followed by the Yamaha,
SMC and B & W. The next three models
are still close —the KJ LS3/5A, Mordaunt
Short and Pioneer but these are suc-
ceeded by a third sequence of overlap-
ping positions which are clearly below the
standard set by the first four ranking mod-
els. This section is headed by the KEF,
and followed by the Celef, Ortofon and
Acoustic Research. The fourth group,
clearly below the first seven, is headed by
the Celestion and IMF, with the Quasar
Studiocraft, Tandberg, Tannoy, Spendor,
Quad, Toshiba and Sansui all following in
a tight bunch. This central group consti-
lutes the main average placing and con-
tains the largest number of models. Fal-
ling behind of the first eleven are the
Chartwell, JBL, Exact, KLH and Whar-
fedale, and clearly below are placed the
Goodmans, Bose, Sony and BIC.

The ranking order as achieved by each
speaker on the various programme
sources shows certain expected devia-
tions. In general the highly ranked sys-
tems did equally well on almost all
sounds. Clearly some models did better
or worse than average on ceriain materi-
al. Thus if one aspect of reproduced
sound [s considered especially important,
a system could be chosen on the basis of
its rating on that score alone. The pedal
drum produced the greatest order shuffi-
ing, as it proved very demanding, and only
the systems which could tolerate poweriul
upper bass and which were well contral-
led performed satistactorily on this test.

Statistical Notes
The averaged results of six control tests

made during the session indicates that
the panel as a group was highly consis-

tent in its judgements. Indeed five of the
six control averages agreed with 1% — a
highly satisfactory result. To further
improve the reliability of the data some
corrections were applied before analysis.
These included one known interaction of
programme with ceraln specific speaker
types, the latter identified by using the
panel's comments on frequency balance
and colouration. The data for both the
panalists and the various sounds was
also normalised, so that each lent equal
influence to the overall ranking, and a
further correction concerned a slight
upwards trend in marking noted from the
control which came as the end of the ses-
sjon was approached.

Lab Test Notes
The test sensitivity readings were non-
standard and are scaled in this report to
give two relevant figures — firstly the
loudness, ‘A’ weighted on pink noise
under anechoic conditions and taken at 1
metre for an 8.9 volt input; ie 10 watts into
8 ohms; and secondly the 8 ohm based
power required fo generate the standard
96dBA at 1 metre (also pink noise).
However, with two of the loudspeakers,
this scaling was found to be invalid dus to
their special radiating properties. The
Quad Electrostic is large enough to be
almost a plane radiator at these dis-
tances, and the Bose 501 is also included
due to its side radiating treble units. These
defy the inverse square power law which
sensibly governs the remaining systems.
For example when measured on axis at
2.5m, the result indicates that Quad is
actually more sensitive than might be
expected. This anomaly is accounted for
by its narrow radiation properties, which
mean that the total forward radiated
power is in fact in keeping with its known
practical low efficiency (very similarto the
KEF R103).

Impedance

Because the sensitivity ratings are based
an voltage as would be provided by an
audio amplifier rather than on true power
(volts and current), the true efficiency is
related to the impedance and its reactive
magnitude. A lower nominal impedance

than 8 ohms implies a lower efficiency b=
was actually measured, and conversaly =
higher impedance indicates a higher 5=
ciency. A lower impedance is more

for an amplifier especially if a Sigrefe=T
reactive phase angle is present, weas
may result in restriction in the max f
power delivery as well as increasad se
tortion. Conversely the higher imee
dances are easier to drive and hence ==
accompanying amplifier may be tsken &
is full limits without distress.

Stereo matching

The stereo image quality is depender o
the uniformity of the foward radiation o &

A rec
fem

250
cone
damg
19mn
frequ
dkHz,
slater
adjus

given pair of enclosures. This appies Din
both phase and amplitude resporss < 27
which are in any case related. It is & The.

say that a matched, well balances _relatel
symmetrical forward responseis 2 o :hEI Wi
advantage (this includes mirror ﬁ;r‘:‘“—;

whera the placing instructions ==
lowed).

Response
Al present the concensus of opimers

that an essentially flat forward frecosmes
response is an all important sleme—s &
good speaker performancs, but & s Iy
means the dominant one. Desgns
visually only reasonable responsss ==
do well, and conversely esxceles

smooth traces occasionally pariner =
ferent sounding models. Good dene
integration and an even disperses
axis are nonetheless promising sars
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with the live sound replacing the silent
gaps on the tape. The [ivefrecorded
sound levels were maiched as closely as
possible.

The panel of seven listeners were all
aged under 40 (average around 30} and
compnsed a professional quality monitor
engineer; a young woman; two louds-
paaker designers, two hi-fi enthusiasts
whose ears were known to be reliable;
and finally, myself. The seafing was ina
feirly open arangement about 4 — §
metres from the sound source and almost
on the loudspeaker axis. As far as was
possible the loudspeaker placement was
that recommended by the manufacturer
— thus average sized systems were
stand mounted about 40cm clear of the
flocr, and where wall mounting was
. specified the rearwall of the hall was emp-
loyed, although the systems were nol
flush mounted as it was felt that few users
wotlld achleve this in their own homes. [f
floor mounting was recommended, this
was also carried out. One model, namely
the Quad Electrostatic, was known to
have specifically difticult directional
characteristics. An effori was made to
prevent these from influencing the results
unduly by positioning the system about
0.frm off the ground on open backed
chairs and tilted forward so that its axis
was directed at ear level.

The panel listened to these sounds
through an acoustically transparent cur-
tainwhich effectively concealed each sys-
* tem's identity and thus no panel member
knew which speaker was playing at any
ona time. My editor also retained the order
inwhich the systefs were presented unfil
the eomputation of results was complete
1o énslire a total lack of bias in their compi-
lation on my pan.

After a couple of practice runs to edu-
cate the panel in the procedure and the
proposed scale of judgement. the session
began. [tlasted an entire day, and during
the tests two ‘control’ speakers were
repeated for a total of six times in order to
checkthe marking trends and panel con-
sistency. For each comparison of sounds,
the panel was required fo evaluate the
basic aspects ofthe speaker reproduction
a5 compared with reality — in other words
the live source. The most important of
these parameters was a straight numeri-
cal judgement of accuracy, neutrality, and
true-to-fife quality, this measured from 0
— 10, with 10 representing a perfectly
accurate reproduced sound. In addition
. |udgement of a parameter denoted ‘fre-
quengy balance' was required, where the
qualification consisted of the area or
areas of frequency variation as subjec-
tively perceived — for example, 'upper-
irebleloss; moderate’, Finally, colouration
was to be assessed and its description
was to be taken from a specified vocabul-
ary which included such terms as ‘boxy’,
chesty’ and ‘boomy’,

The overall result was a remarkably
consistent stack of judgement forms,
coneerning the true-to-life quality of the
various loudspeakers tested, this data
subject to the restriction that only single
boxes were evaluated under the specially
controlled conditions described. Their

deviafion from reality was noted by the
subjective commeants in the secand and
third categories, namely the characteris-
tics of colouration and frequency balance.

A slafistical analysis of the data was
carmied out by a computer to pravide mean
and standard deviations; scaling, reliabil-
ity and other relevant factors. Maore impor-
tantly an overall ranking order was estab-
lished for the speakears, which could form
the basis of the subsegquent group listen-
ing tests mentioned eariier. As a degree of
uncertainty exists regarding the absolute
position of each medel, anoverlap in plac-
ing for those systems closely judged sub-
[ectively is insvitable. Thisis shown inthe
accompanying ranking table, where the
position of a system is represented by a
line whose length gives & reasonable
estimate of its ranking error (9535 statisti-
cal cerainty). The finer separation of
loudspeaker placing will be covered in the
second section, whera direct A/B com-
parisons will be undertaken.

It was decided that a ranking order for
each lest sound could also prove useful
and this was also duly computed, and
presanted in the same way as the abso-
lute ranking.

A point to bear in mind concerning
these rankings is that they only cover one
aspect of the review, namealy 'true-to-life’
accuracy, and clearly cannot account for
other important aspects such as price,
size, living room performance, sansitivity
and compatibility with amplifisr modals.

Lab Tests

As loudspeakers are used at a listening
dislance of typically 2-3 matres, a break
was made with the standard 1 metre
measuring distance commonly emp-
loyed. In the 180 cubic metre anechoic
chamber used for these tests, 25m
proved to be the meaximum useable dis-
tance for sufficiently accurate and repeat-
able § octave analysed pink noise
responses taken above 300Hz. Atthisdis-
tance the axial responses for both speak-
ars in the pair were taken, in order to
ascertain the sensitivity, and also to allow
comparison lo be made between the two
speakers as regards consistency and
miatching — an important area for stereo.
For the single speaker used in the listen-
ing tests, off axis plots wers also made in
the vertical plane at =15°and in the lateral
plane af +45° to assess the uniformity of
outpul over the range in the forward
radiating region. These off axis curves
can pick up interference effects which
may or may not be serious, and will in
addition show how well the drive units are
maiched in their radiation angle; also how
well they integrate in the forward plane.
One of the hallmarks of quality design is
good overall integration, and several of
the models in fact failed dismally in this
respect. even though they may have been
aligned to produce a flat axial response.

To overcome chamber irregularities
below 300Hz, and to side-step the low
frequency irregularity inherent in pink
noise measurement, the response below
300Hz was plotted in sine wave exitation
at a close measuring distance of 0.5m,
with the mic. placed central to the louds-

peaker axis. In fact the curves here
printed foreach speaker represent a mar-
riage of close sine wave below 300Hz,
and 1 octave pink noise analysis above.

The normal impedance curve was
measurad, but in this instance with the
addition of phase readings which serve to
reveal how reactive the impedance value
Is over the entire frequency range. The
more reactive a loudspeaker impedance,
the heavier the loading presented to the
accompanying amplifier. A high reactive
content combined with a high impedance
generally presents no problems, the
higher demand placed by a low impe-
dance on anamplifier willincrease insev-
erity when appraciable reactive compo-
nents are present, as denoted by a high
phase angle. (This is the phase angle
between volts and current entering the
load — not the phase of the loudspeaker
outpul.) From the two a fair estimate may
be made of the severity of amplifier load-
ing as presented by a given loudspeaker,

Discussion of

‘true-to-life’ comments

As individual opinions concerning loud-
speakers are in general particulary sub-
jectto prejudice, one of the most fascinat-
ing aspects of a truly objective panel test
Is the degree of unpredictability inherent
in the results. In fruth, all speakers are
sufficiently imperfect o attract extremes
of criticism — one will be condemned faor
an obvious but possibly unimportant fail-
ing, while another may be praised for an
isolated virdue while in general its parfor-
mance is well below par,

The ‘blind' test conducted here
removes all possible prejudice — the
smallest system can take on the largest —
and the procedure adopted can never be
made more accurate than by taking a
direct comparison between a reproduced
sound and its live source. With competent
panelists and using a wide range of mater-
ial, the ‘true-to-life’ capabilities of each
speaker may be ranked against an abso-
lute scale.

The results of such tests are invariably
controversial as they frequently go
against both preconceived opinion and
past experience. The accompanying
table shows the averaged marks
achieved by each loudspeaker for all the
test sounds. The degree of possible error
intheir ranking position is indicated by the

77



T iR
L
| M%J”‘“ Nl

A4 |

'Hnrdauq!-ﬂhml'lﬂaman
BEW DM5 |

SMC Asan

—_'l'nn-;mTiSS_{l:l' i | |

Prel]

Ranking order scaled from 0-10 of the test loudspeaker info mono fone only from each pair)
sublactively fudged in comparison with seven ffva sounds.

This loudspeaker report is divided bet-
ween iwo issues of the magazine, and
although all 30 models will be covered in
both sections, the separate presentation
was dictated by the sheer size of the pro-
ject.

In consequence the final appraisal and
summary for each loudspeaker can only
be presented when the second section is
complete. This first issue does, however,
present both important subjective and
abjeclive material, the aim of subjective
tests being to evaluate the absolute accu-
racy and neutrality of the test loudspeaker
when compared with reality. The objec-
tive tests comprised laboratory meas-
urements and covered the frequency
response, sensitivity, and impedance of
each system involved.

The next issue will consist primarily of
further subjective evaluations, namely a
comparison of small groups of closely
ranked Systems condticted in stereo and
under normal listening conditions — in
other words, in a domestic living room. In
addition, observations concerning the
results of further lab tests such as trans-
ient analysis will be printed, and one of the
project's main aims will be to investigate
the carrelation between this transient data
and the objective characterisations of
colouration in loudspeakers. Subjective
panel testing is a particularly laborious
method of analysis and unless very care-
fully established, can prove unreliable:
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the more frequently that an accurate
laboratory measurement can be traded
for a subjective observation, the better for
all concerned. Finally, a summary for
each system containing important com-
ments on its overall performance will con-
clude the second stage of the report,

Studio Recording

To provide the listening panel with accu-
rate material for-the live versus recorded
comparisons an EM| studio was hired,
and e-track 38cmisec recorders were
used (Studer B62 & TEAC A3300%
machines in mono with na processing or
extra equalisation) in an attempt to record
an accurate a recording as possible of a
number of sounds. The choice of mic-
rophone depended on the source materi-
al, but generally Neumann US7 or AKG
C451s ware used. A screened area of
deliberately short reverberation time and
as 'dead’ an acoustic as possible was sat
up, with care taken™o place the mic-
rophones at distances where the sound
sources wera reasonably even and well
integrated — typically 60-80cm distant.
This technique was employed in prefer-
ence 1o anechoic conditions, as in the lat-
ter instance, performers tend to produce
unpredictable results due to the unfamiliar
and disarientating lack of acoustics. Work
carried out at the BEC indicates that thisis
acceptable if the listening room where the
live versus recorded comparison is made

Angiles of measurement with mic, position flusk
refative fo speaker. woll
floor
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has a reasonably Jong and even = lation
berant characteristic. During reee Afte
care was taken to ensure that no fi cate i
or clipping of the transient content of propos
programme occurrad, began
The sounds recorded and used for the te
first subjective panel test were as folle repeat
Male speech (using test phrases usse check
the BBC for this purpose): acoustic oo slstenc
hi-hat eymbal (played to bring oue the pa
range of different tonal qualities) & basica
pedal drum (single skin, damped a5 com
pad of wool cloth resting against the = the live
and played fairly softly); side drum, inee these p
ing rim shots and brush sounds; and caljudn
ly, & musical box. true-to-|
The best available room for the = — 10
ing tests turned out to be a small k=8 accuraty
modern hotel, which in the evert o judgem:
quite satisfactory (120m high = &= quancy.
% 16m long). While the acousse & qualificg
more ‘live’ than would have been & areas o
the case, its general character was: tively pe
ant and unabtrusive, and the long ssses trable Ioe
eration time allowed the panal & == == was to |
the loudspeakers on test witeee was o be
great difficulty. any whicl
The recordings made of aach = ‘chesty’ ;
were between 1 and 3 minuies -] The o
duration, and consisted of short pes s consistar
lasting around 10-20 seconds == coneermir
persed with similarly timed but s== various |
tions of tape. For the purposss subject |t
panel test, the recordings wess boxes we
duced by each loudspeaksr type e controlled



BY F. M.

Leudspeskers are frightening animals. They
are responsible for the greatest devistions
from pure sound. they are bulky, and above
Al ars incredibly difficult 1o assess, In other
Woras they . represent s reviewer's night-
mare. In no way, however. can we bury our
heads in the ground and repeat the old quo-
Lation ‘well, go and listen to a few speakers
and use your awn ears 1o judae-which, fo
Buy’. A sincere attempt at reviewing [oud-
spoakers g somathing we just cannot
ignore. ;

Taking the bull by tha horns, we decided
to tzckie some 30 paire of loudspazkers in
tha £1001a £300 PEF P&Ir approx price range.
One-aff reviews of g subjective nature ars
almast completely without Value 1o readers
— You all need to know how ona behaves
with respect to anathar. Such 8 project s an

HUGHES

ENOIMous task — npt only due to complax
listaning fests and statizfical analysis, byt
also tha shesr weight and bulk of apagkers
Cosis a fortune to transport arcund the COdIn-
tryslde, Your Editor ramaine cowating in g
comer awailing a rap over the knucklas from
niz finance-conscious directars)

The test procedures were lormulated after
tengthy  discussions  with technical rep-
resantatives of many Britizh loudzpeaker
manufacturers, In general the conclusions
bore remarkable rasemblance to our own
Ideas for optimurn practical raviewing pro-
ceduras, andthus the project was borm, Cre-
git for almost the antirs co-ordination of this
project is due to F.M. Hughes. who we sus-
pect by now sees loudsnaakers in his slaap,

Tha presantation of rasults is explained in
detail on the following pages.

s



